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INTRODUCTION

This manual provides operating instructions and maintenance information for the Ampex DDX300B Tester, The DDX9008B
tester is used to test the DM 900/2160-series and DM2000-series disk drives. This includes both singie and dual-port disk
drives.

Section | describes the physical characteristics of the tester and defines its operating controls and indicators.

Detailed instructions for connecting and operating the tester are given in section |l

Section Il gives a functional description of the DDX900B circuit operation,

A complete set of maintenance diagrams, including schematics, assemibly drawings, cable assemblies, and wire lists are
provided in section IV,
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SECTION 1|
GENERAL INFORMATION

1-1. INTRODUCTION

The Ampex DDX900B Tester, P/N 3309867-01, is a durable, lightweight, suitcase-type instrument {figure 1-1) that
provides controls and signals necessary 1o exersise, align, and evaluate the performance of Ampex DM300/DMS 160 and
DMS000-series disk drives. Design of the tester permits a drive 1o be tested offeline without physically disconnecting any
drive cables.

1-2. PHYSICAL DESCRIPTION

The DDX900B is 17-3/4 inches long, 8-1/2 inches high, and 13-3/4 inches wide, and weighs approximately 24 pourds. A
cable well on the right side of the tester provides storage for the interconnecting cables. All operator cantrols and indicators,
excent the AC POWER switch, are focated onthe front panel. The AC Power switch is located on the side of the chassis in the
cable wel. The top cover of the tester is removable and provides storage tor the optional tools and accessories which are
required to service each type of disk drive. These tools and accessories are listed in tables 1-1 and 1-2.

1-3. Power Requirements
The tester has the following AC and DC power reguirements.

a. AC Power. The testeris wiredin the factory to operate from either a 115 VAC, 50/60 Hz or 230 VAC, 50 Hz
power source as specified by the customer. Units equipped for 115 VAC operation may be field-modi‘ied to operate from
230 VAC by replacing the 115 VAC fan (P/N 591-265) with a 230 VAC fan [P/N B91-220) and altering the power
transformer wiring as folloves:

{1)  Remove 24-gage white wire from transformer lug AC2,
{2]  Remove 24-gage black wire from transformer lug ACT.
{2} Cennect both white and black wires to transformer lug D.

b. DC Power, The tester has DC power requirements of 2215 volts and 5 volts. The +5-volt logic power is
provided by an nternal B-valt, =9% power supply. The other voltages, 2215 VDC and —5 VDC, are supplied by the drive
under test.

c. Fuses, The power ¢rouits of the taster are protected by a 1.5 ampere fuse that is located immediately below
the POWER ON/OFF switch in the cable well,

1-4. Cabling Requirements

Two cablas, AC Power and Head Alignment, are permanently attached to the iester. One Double-Signal cable is provided
with the tester. A Dual-Fort Adapter and S gnal cable are optional.

The Signal cable {(F/N 3306288-01} provided with the tester is a double-ribbon-type cable assembly with two connactors
on each end. One section has a 34-pin connector on each end and the other section has a 40-pin conneclor on each and.
The Dual-Port Adapter cable (opiional}, P/N 3308359-01, is a single ribbon cable with a 20-pin connector on each end.
The Dual-Port Adapter {optional), P/N 3307203-01 . is a PCB assembly with three connectors {one 20-pin and two 34-pin).
The Dual-Port Adapter and Dual-Port Adapter cable are used for the DM940, OMI80, and DMS160 dual-port and
convertible-to-dual-port drives.
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TABLE 1-1. DMS800/DM9160-SERIES OPTIONAL
TOOLS AND ACCESSORIES

NOMENCLATURE PART NO.

Head Alignment Tool 2306147-01
Head Mounting Tool 3336148-01
Torque-Limiting Screwdnver Handle 3302777-01
Head Torgue Wrench Adapter 3306148-01

Dual-Port Adapter (TDPAD) PC Board* 3307203-01
Dual-Port Adapter Cable™® 3308359-01
Card Extender 3307873-1

* o Heouirea for usa on OO and D rikbon cable drives.

TABLE 1-2. DM2C00-SERIES OPTIONAL TOOLS
AND ACCESSORIES

NOMENCLATURE PART NO.

Initial Head Pasitioning Tool ' 3302377-01
Torque-Limiting (6 in./lbs) Screwdriver Assembly 3302778-01
Head-Spring Tensioner Tocl 3302379-01
Head Insta lation and Adjustment Too Assernbhy 3303728-01
Paddigboard (POBLT) 3301883-01
Card Extender 3302153-01

MOTE

The Head Alignment cable should nor be connected 1o the drive urniess
performing head alignment or senvo balance adiusimenis,

1-5. Electronic Components

All electronic components are mounted on the back of the front panel. Access is easily obtained by removing six screws and
lifting the entire chassis out of the instrument case.

The tester .ogic chassis accommeodates four printed circuit boards, but only three are used. A functional description of each
PC board is prowvided in section [ll. Schematics and assembly drawings are included in section 1V

1-6. Cooling

A muffin fan, located bekind the front panel and adjacent to the power supply, provides cooling room air for the power
supply and other elsctronic components, i the AC power requirements of the tester are modified, as described in
paragraph 1-3a.. the fan must alsa be changed,

1-2
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FIGURE 1-2. CONTROLS AND INDICATORS

1-7. OPERATOR CONTROLS AND INDICATORS

The operator controls and indicators (figure 1-2) consist of twenty-four toggle switches, five pushbutton switches, two
rotary switches, one potentiometer, one zero nullmeter, and twenty-five light-emitting diode (LED) indicators. By following
the operating instructions in section Il, an operator can use the DDX900B to simulate control unit functions in testing and
evaluating the performance of a disk drive. In response to the signals from the tester, the drive will return status signals which
are displayed on the tester's LED indicators.

The controls and indicators are listed, and their operation is explained, in the following paragraphs.
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1-8, AC Power Switch and Indicator

This switch, when set to the ON {up} position, applies AC power 10 the tester. The AC POWER switch is lacated in the cable
well. The POWER indicator is an LED that lights when the AC POWER switch is activated.

1-9. Device Number Switches

The four DEVICE NUMBER switches {0, 1, 2, 3} are located on the upper left corner of the tester. These switches are binary
coded to permit selection of the drive unit [0 through 15} under test. The unit address of the drive is determined by its module

select identification plug.
1-10. Status Indicators
The tester inciudes seven status lamps that indicate the operational condition of the drive under test,

a, Selected. The SELECTED lamp lights to indicate that the unil address lines from the tester compare with the
module select 1D plug in the drive. When iniliating tester operations, the SELECTED lamp wall not light until one of the
following switches are activated: RTZ. RESET, SET HEAD, SINGLE CYCLE, or AUTO SEEK. This action causes the Select
Enable signal to the drive to go momentarily positive, thus satisfying the edge triggering requirement of the drive's select
decode logic. If the addresses compare, the Selected line will activate within 250 nancseconds after receipt of the leading
edge of the Select Enable line.

b. Seek Error. The SEEK ERROR lamp lights to indicate a seek incomplete conditior in the drive. Seek
incomplete will result if

{1}  the drive fails to complete a seek within 100 ms.
{2) the drive fails to complete a head load rezero operation within 700 ms,
(3}  the rmmaximum address of the drive is exceeded.

The seek error condition can be cleared by pressing the RTZ pushbutton on the tester,

c. Ready. TheREADY lamp lightstoindicate that the selected drive is up 1o speed, heads are loaded. and no fault
conditions exist.

d. Seek End. The SEEK END lamp, when lit, indicates that a seek operation has terminated or a seek incompleta
has occurred. The only time the SEEK END iamp will not be lit is when a normal seek is in progress.

e. OnCylinder. Thce ONCYLlampiights to indicate that a seek has been completed and the heads are positionad
over a specified track.

f. Fault, The FAULT lamp lights whoen a read/write unsafe condition is detected within the drive. This condition
also causes the READY lamp to go out. The fault condition is cleared by pressing the RESET switch on the tester.

g. Protected. The PROTECTED lamp, when lit, indicates that the READ-ONLY switch on the drive is on and the
recording of informat’on on the disk pack is inhibited,

1-11. Cylinder Address Switches and Indicators

a, Cylinder Address Switches. The tester contains eleven CYLINDER ADDRESS switches
{O through 10). These switches are used to indicate the binary value of the cylinder (O through 410 for DM240 and
DMA100: O through 814 for DM3200 and DM3300; O through 822 for DM380; and O through 1644 for
DMS160) to which the drives read/write heads are to be positioned during a seek operation. During sequential
seeks, the CYLINDER ADDRESS switches can be set to indicate the desired seek increment {i.e., the number of
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cylinders to be incremented during each subsequent seek). The switches are on when placed in the up position,
The contents of the switches are locaded intc the tester's internal cylinder address register/counter when the LOAD
REGISTER button is pressed.

b. Cylinder Address Indicators. Associated with the CYLINDER ADDRESS switches are eleven LED
indicators. Various combinations of these lamps are lighted during a seek cylinder operation {when the Set
Cylinder tag is activated) to indicate the cylinder address on the bus lines to the drive.

1-12. Head Address Switches and Indicators
a. Head Address Switches. CYLINDER ADDRESS switches O through 4 also function as HEAD
ADDRESS switches, and permit selection of heads O through 4 (DM200/DM91 60 series) or heads O through 18

(DM9000 series). The contents of these five switches are loaded into the tester's head address register when the
SET HEAD switch is pressed.

b. Head Address Indicators. Associated with the HEAD ADDRESS switches are five LED indicators.
Various combinations of these lamps are lighted during a seek head operation {when the Set Head tag is activated)
to indicate the head address on the bus lines to the drive.

1-13. Load Register Switch

This switch, when momentarily pressed, loads the contents of the CYLINDER ADDRESS switches into the cylinder address
register/counter.

1-14. Set Head Switch
When momentarily pressed, this switch loads the contents of the five HEAD ADDRESS switches into the head address

register and starts the tester's seek sequencer. The seek sequence snables the Set Head tag, thus permitting the address in
the head address register to be transferred to the drive via the bus lines.

1-15. Reset Switch

The RESET switch, when momentarily pressed, causes the tester to transmit an Unsafe Reset signa! {Control tag and bus
bit 4 active) 1o the drive. This signal clears the fault {[Read/VWrite Unsafe} condition in the drive and, as a resuit, the FAULT
indicator on the tester will go out. Activation of the RESET switch also clears the tester's head address register, thus causing
the HEAD ADDRESS indicators to go out.

1-16. RTZ Switch

The RTZ switch, when momentarily pressed, causes the tester to send a Rezero signal {Control tag and bus bit 8 active) to the
drive. This signal positions the heads to evlinder zero and turns off the SEEK ERROR lamip if it was lit due to a previous seek
error,

1-17. Seek Function Switch

The SEEK FUNCTION switch is a six-position rotary switch which provides control over the various seek operations. The
switch positions are BANDOM, SEQ. REV.. SEQ. FWD., SEQUENTIAL, ALTERNATE, and ALIGNMENT. The sesk
operations are described in section .

1-18. Seek Interval Potentiometer

This potentioreter permits the seek repeatition rate to be increased or decreased when performing auto seeks.

1-5
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1-19. Auto Sesk Switch

The ON (up} position of the AUTO SEEK switch permits seek cperations to be continuously repeated.

NOTE

The READ and WRITE switches must be in the OFF position when
perforrming auto seeks.

1-20. Single Seek Switch

This pushbutton switch, when mormentarily pressed, permits the drive to seek to the cylinder address in either the CYLINDER
ADDRESS switches or in the cylinder address register/counter, depending on the type of seek function being performed.

1-21. Equipment Type Switch
This six-position switch must be set to indicate the model number of the drive under test.
1-22. Read/Write Switches and Indicators
The following switches and indicators are associated with read/write operations.
a, Write Switech. |In the ON position, the WRITE switch permits the tester to write a random test pattem on the
disk pack of the drive under test.
NOTE
The AUTO SEEK, STOP ON ERROR, and READ switches must be OFF

when performing a write operation.

b. HRead Switch. This switch, when ON, permits the tester to read a data test pattern which was previously
recorded on a disk pack using the write capabilities of the tester,
NOTE
The AUTO SEEK and WRITE switches must be OFF when performing &
read operation.
¢. Read Error Indicator., This LED lights if a read data error is detected during a read operation.

d. Stop On Error Switch, If this switch is ON (up] and a read data error is detected, the READ ERROR lamp will
light and the read operation will be halted. This switch must be in the OFF {down) position during a write operation.

e. Data Strobe Switch. This switch is used during a read operation to time-shift the read data through the data
separator in the drive. The EARLY position causes the data separator to strobe the read data at a time earlier than normal. The

LATE position causes the data separator 1o strobe the data at a time later than normal, When the switch is in the OFF
position, operation of the data separator is not affected.

1-6
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f. Servo Offset Switch. If an error is detected during a read operation, this switch permits the heads to be re-
positioned so that the read operation can be retried, thus permitiing the recovery of hard to read data. The + pasition causes
the heads to be moved a fixed distance off the center of the track {toward the pack center). The — position causes the heads
to be moved a fixed distance off the center of the track {away from the pack center].

1-23. Head Alignment Meter, Sign and Range Switches
The HEAD ALIGNMENT meter is a null-balance meter that is required for servo balance and head alignment procedures. The

SIGN and RANGE switches contral the operation of the meter. Instructions for operation of the meter are provided in
section |1, paragraphs 2-14 and 2-15.

1-7
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SECTION I
OPERATICN

2-1. DDX900B TESTER INITIAL CHECKOUT PROCEDURE
The DDX300B Tester is completely checked out in the factory prior to shipment. However, 10 ensure that the tester is
operating normally, it is recommended that the following simple checkout procedure be perdormed before initially

connecting the tester to a disk drive.

a. Setalltoggle switches, including the AC POWER switch, to the OFF, or down, position. (The AC POWER switch is
located in the cable well )

b. Connect the AC power cord to an appropriate AC voltage source (115 VAC, 60 Hz or 230 VAC, 50 Hz,
depending on the power requirements of the tester). '

c. Set AC POWER switch ON (up position) and verify that POWER indicator lamp is lighted.
d. Set SEEK FUNCTION switch to ALTERNATE position,

e. Press RESET, RTZ, SET HEAD, LOAD REGISTER. and SINGLE SEEK buttons and verify that ali indicator lamps,
except POWER, are out.

f.  Set CYLINDER ADDRESS bit O switch ON {up position}.

g. Press SINGLE SEEK button and verify that CYLINDER ADDRESS bit O indicator famp lights.
h.  Press SINGLE SEEK button again and verify that the indicator lamp goes out,

i. Repeat steps f. through h, for eylinder address bits 1 through 10.

. Set EQUIPMENT TYPE, SEEK FUNCTION and CYLINDER ADDRESS switches in the sequence shown in
table 2-1. Perform the three seek functions for all models as follows.

(1) SEQUENTIAL

fa} Press LOAD REGISTER button momentarily 1o load cylinder address previously entered from
table 2-1.

(b}  Setall CYLINDER ADDRESS switches to the OFF {down) position, and set the CYLINDER ADDRESS
bit O switch to the ON {up) position.

{c]  While repeatedly pressing the SINGLE SEEK button, verify that the CYLINDER ADDRESS indicator
lamps advance up to maximum cylinder address (table 2-1}, and then start decrementing in one-cylinder increments.

{2) SEQUENTIAL FORWARD

{a) Press LOAD REGISTER button momentarily to load cylinder address previously entered from
table 2-1. '

b} Setall CYLINDER ADDRESS switches to the OFF {down) position, and set the CYLINDER ADDRESS
hit O switch to the ON {up) position,

21
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TABLE 2-1. FUNCTION TEST DATA
EQUIPMENT SEEK CYLINDER CYLINDER CYLINDER
TYPE FUNCTION ADDRESS ADDRESS ADDRESS
{MAXIMUM) BITS
SEQUENTIAL 400 B.7. 4
DM940 SEQ. FWD, 410 400 8 7. 4
SEQ. REV. 8 3
SEQUENTIAL 800 9,86
DM980 SEQ., FWD. 822 800 9,8, 6
SEQ. REV. 8 3
SEQUENTIAL 1632 10, 9, 6, 5
DMO160 SEQ. FWD., 1644 1632 10, 9. 6, 5
SEQ. REV. 8 3
SEQUENTIAL 400 8 7. 4
DM9100 SEQ. FWD. 110 400 8.7 4
SEQ. REV. 8 3
SEQUENTIAL 800 9,86
DM9200 SEQ., FWD., 814 800 9,86
SEQ. REV. 8 3
SEQUENTIAL 800 9.8 5
DMI300 SEQ. FWD. 814 800 9,8, 5
SEQ. REV. 8 3

{c} Repeatedly press the SINGLE SEEK button until CYLINDER ADDRESS indicators indicate maximum
cylinder address {table 2-1), then reset to cylinder address O {does not decrement), and again stan advancing in one-
cyhinder increments.

{3} SEQUENTIAL REVERSE

{a} Press LOAD REGISTER button momentarily to load cylinder address previously entered from
table 2-1.

{b}  Setall CYLINDER ADDRESS switches to the OFF {down} pasition, and set the CYLINDER ADDRESS
bit O to the QN {up} position.
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{c} Repeatedly press the SINGLE SEEK button until CYLINDER ADDRESS indicators indicate cylinder
address 1, next indicates maximum cylinder address {table 2-1), and then decrement in one-cylinder increments.

k. Set all toggle switches {except AC POWER} to OFF position,
I.  Set SEEK FUNCTION switch to ALIGNMENT position.
m. Set EQUIPMENT TYPE switch to 9100, 8200, or 9300 position.

n.  While repeatediy pressing and releasing the SET HEAD button, verify that the HEAD ADDRESS indicator lamps
sequence from O through 18, and then return 1o O,

0. Set EQUIPMENT TYPE switch 1o 940, 980, or 9180 position and repeat step n., only this time, verify that the
HEAD ADDRESS indicator lamps sequence from O through 4, and then return to Q.

p. Set AC POWER switch and all other toggle switches 1o the OFF position.
2-2, DISK DRIVE PREPARATION AND TESTER CONNECTION

Prior to Initiating any tester functions, the drive must be connected to the tester and prepared for operation, The following
paragraphs define this procedure for both the DMS00/DM9160 and DMI000-series disk drives.

2-3. DM940, DM980, or DM9160 Preparation
a. Stop the drive and wait for pack to stop rotating.
b. Set AC POWER switch on DDX300B tester to OFF.
¢.  Turn off main power circuit breaker CB1 on drive.
d. Remove customer disk pack and install scratch pack {or CE pack if head alignment is required}.
e. Remove the top cover assembly.

f.  When testing a basic disk drive (DM340 and DM980 only), connect Cable Assembly, P/N 3306288-01,
as follows {figure 2-1}%:

(1) Connact the 34-wire ribbon cable from connector J1 {DDX900B) to the edge connector on the AQ1
FCB in the drive.

{2)  Connect the 40-wire ribbon cable from connector J2 {(DDX900B) to the edge connector on the AGZ
PCB in the drive.

g.  When testing a DM340, DMI30. or DM 160 convertible-to-dual-pert (CD} or dual-port (O] disk drive, connect
Dual-Port Adapter (TDPAD), P/N 3307203-01, Dual-Port Adapter Cable, P/N 3308359-01, and Cable Assembly,
P/N 3306288-01, as follows {figure 2-2):

{1} Connect the duai-port adapter connector J3 to the DDXZ00B tester J1.

(2}  Connect the 34-wire ribbon cable from the dual-pont adapter connector J2 to the edge connector J1 on
the AQ1 PCB in the drive.

{3} Connect the 20-wire ribbon cable from the dual-port adapter connector J1 to the edge connector J1 {port
A} on the AO3 PCB in the drive {conventible-to-dual-port {CD} and dual-part (D} disk drives). In order to test port B on a dual-
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ALIGNMENT CABLE {GREY)

HEAD ALIGNMENT CHECK®
READ/WRITE MATRIX EIDARD\\
|
AQI
AD2
JI{3APIN] r
J2{40PINY
34 PIN CABLE
I T T 1 I
|
|
1]
_________________ — 1
]
40 PN CABLE
ul
Y]  e—

ACS {POSITION AMPLIFIER
' SERVO BALANCE ADJ2
CONNECTOR USED ONLY FOR SERVO BALANCE ADJUSTMENT OR HEAD ALIGNMENT. DO NOT CONNECT FOR OTHER TESTS. D-3832

FIGURE 2-1. DMS00-SERIES/TESTER CABLE CONNECTIONS {BASIC)
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ALIGNMENT CABLE (GREY)¥

=/

o e
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EETS‘?; // ADAPTER BOARD. E 1
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‘ ¥*

SERVO BALANCE ADJ
¥CONNECTOR USED ONLY FOR SERVO BALANGE ADJUSTMENT OR HEAD ALIGNMENT. DO NOT CONNECT FOR OTHER TESTS,
*XTESTER CABLE (PORT B) CONNECTED FOR DUAL-PORT ONLY. D-083

FIGURE 2-2. DM900/9160-SERIES/TESTER CABLE CONNECTIONS {CD AND D VERSIONS)
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port drive, the 20-wire ribbon cable {same cable as in previous step) must be removed from edge connector J1 {port A} on
the AQ3 PCB and inserted in edge connector J2.

(4} Connect the 40-wire ribbon cable from connector J2 (DDX900B) 1o the edge connector J1 on the AQ2
PCB in the drive,

h. Set the address of the drive under test into the four DEVICE NUMBER switches located on the upper left corner
of the tester.

i, Verity that AUTO SEEK, READ, and WRITE switches on DDX900B are off.

i Select DMB40, DM9I80. or DM3180 switch position on DDX3C0B.

k. Set AC POWER switch on tester to ON {up) position.

[, Set main power circuit breaker CB1 on drive to ON.

m. Start disk drive.

n. Press RESET switch on DDXB0O0B tester.

o. Verify that SELECTED, READY, and SEEK EMD indicator lamps are lit and all other status indicators are off,
2-4. DM$9100, DM9200 or DM9300 Preparation {Figure 2-3)

a. Stop drive and wait for pack to stop rotating.

b.  Set AC POWER switch on DDX900B to OFF.

c. Turn off main power circuit breaker CB1 on drive.

d. Rermove customer disk pack and install scratch pack {or CE pack if head alignment is to be performed).

e When testing a basic DMS000D-series disk drive, connect Cable Assembly, P/N 3306288-01, and install
Paddleboard, P/N 3301883-01, as follows {figure 2-3}:

(1) Install paddleboard in the AQ4 PCB location in the drive.

(2) Connect the 34-wire ribbon cable from connector J1 {DDX900B) to the 34-pin edge connector on
the paddleboard.

{3} Connect the 40-wire ribbon cable from connector J2 {DDXS00B} to the 40-pin edge connector on
the paddieboard. '

f. When testing a DMS0O00CD-series (convertible-to-dual-port) disk drive, connect Cable Assembly,
P/N 3306288-01. and install Paddleboard, P/N 3301883-01. as follows (figure 2-3):

{1y Install paddieboard in the AQ3 PCB location in the drive {not shown in figure 2-3).

- {2) Connect the 34-wire ribbon cable from connector J1 {(DDX900B) to the 34-pin edge connector on
the paddleboard.

{3} Connect the 40-wire ribbon cable from connector J2 {DDX300B) ta the 40-pin edge connector on
the paddleboard.

2-6
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. ALIGNMENT CABLE {GREY)Z

—/

{ L
4

A04 {PORT B},
PADDLEBOARD< 503(PORT A), NOT SHOWN.

/—CARD CHASSIS
A
ﬂ 1

JI{34 PIN)

|/-J2 (40 PIN)
34 PIN CABLE

40 PIN CABLE Il |L
J 2 34 568 7BSI0NI1213I141516 17 IB 1920222 232625
L\
CONNEGTOR USED ONLY FOR SERVO BALANCE ADJUSTMENT OR HEAD ALIGNMENT. DO NOT CONNECT FOR OTHER TESTS. D-0833

FIGURE 2-3. DMS00Q-SERIES/TESTER CABLE CONNECTIONS

g.  When testing a DM900C0D-series (dual-port] disk drive, connect Cable Assembly, P/N 3306288-01, and install
Paddleboard, P/N 3301833-01, as follows {figure 2-3):

1) Instal paddleboard in the AO3 {port A} or AD4 (port B) PCB location in the drive.

2} Connect the 34-wire ribbor ¢cable from connector J1 (DDX200B) to the 34-pin edge connectar on
the paddleboard.

{3} Connect the 40-wire ribbon cable from conrector J2 (DDX300B) to the 40-pin edge connector on
the paddleboard.

h. Set the address of the drive under test into the four DEVICE NUMBER switches located on the upper left corner
of the tester

Verify that AUTO SEEK, READ, and WRITE switches on DDX900B are off.

j. Set EQUIPMENT TYPE switch to model under test (DM2100, DM9200, or DM9300).
2.7
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k. Set AC POWER switch on DDX200B to ON {up) position.

. Set circuit breaker CB1 on drive to ON.

m. Start disk drive.

n. Press RESET switch on tester,

0. Verify that SELECTED, READY, and SEEK END indicator lamps are lit and all other status indicators are off,
2-5, SEEK OPERATIONS
The type of seek is selected by the SEEK FUNCTION switch. The seek operations are explained in the following paragraphs.
2-6.  Alternate Seeks

a. Set SEEK FUNCTION switch to ALTERNATE. {Internal cylinder address register/counter will reset to zero.)

b. Set CYLINDER ADDRESS switches to first desired cylinder address.

¢. Press LOAD REGISTER switch to transfer switch contents to the internal cylinder address register/counter.

d. Set the CYLINDER ADDRESS switches to second desired cylinder address.

g. If single cycle operation is desired, press SINGLE SEEK switch. The drive will seek 1o the cylinder address in the
switches or in the internal cylinder address reqister/counter. The next time SINGLE SEEK is pressed. the drive will seek to the

other address. These steps are repeated each time SINGLE SEEK is pressed.

t. it automatic operation is desired, set AUTO SEEK switch ON. With this switch on, the alternate seeks will be
continuously repeated. The frequency {repetition rate) of ithe seeks can be controlled by the SEEKINTERVAL potentiometer,

2-7. Sequential Seeks
a.  Set SEEK FUNCTION switch to SEQUENTIAL. {Internal cylinder address register/counter will reset 1o zero )
b. If desired, a starting cylinder address can be set into the CYLINDER ADDRESS switches and entered into the
internal cylinder address register/counter by pressing LOAD REGISTER. Otherwise, the sequential seek will start at

cylinder zero,

¢. Set CYLINDER ADDRESS switches for desired cylinder seek increment {e.g.. if switch 1 (binary 2 is on and all
others off, the drive seek increment will be two cylinders at a time),

d. ¥ single cyele operation 18 desired, the drive will sequentially seek the specified number of eylinders each time
SINGLE SEEK ig pressed.

e. If automatic operation is desired, set AUTO SEEK switch ON. Assuming the CYLINDER ADDRESS swiiches
contain the desired cylinder seek increment {e.g.. two cylinders), the drive will autornatically seek forward two cylinders at a
time unitil maxirnum cylinder is detected, and will then seek in reverse two cylinders at a time until cylinder Q is detected. The
sequential forward and reverse seeks will be continuously repeated until the AUTO SEEK switch is turned off.

2-8. Sequence Forward

a. Set SEEK FUNCTION switch to SEQ. FWD. {Internal cylinder address register/counter will reset to zero.)
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b. The Sequence Farward operation is identical to the Sequential Seek operation, with the exception that when the
maximum cylinder is reached, the heads will return directly to cylinder address zero rather than decrementing.

¢. Seqguence Forward can be performed in SINGLE SEEK ar AUTO SEEK modes.
2-9, Sequence Reverse

a. Set SEEK FUNCTION switch to SEQ. BREV. {Internal cylinder address register/counter is preset to maxirmum
cylinder address )

b. The Sequence Reverse operationis identical to the Sequential Seek operation, except that the seek will start from
the maximurn cylinder address {or the address specified in the internal register} and decrement the specified number of

cylinders in the reverse direction until cylinder 1 {not O} is reached. The heads will then return directly to the maximum
cylinder address.

c.  Sequence Reverse can be performed in SINGLE SEEK or AUTO SEEK modes.
2-10. Random Seeks
a. Set SEEK FUNCTION switch 10 BANDOM.

b. For single cycle operation, the drive will seek to any random legal cylinder each time the SINGLE SEEK switch
is pressed,

c. It automatic operation is desired, set AUTO SEEK switch ON. The drive will continuously seek to different random
legal cylinders until the switch is turned off.

2-11. READ/WRITE OPERATIONS
The tester is capable of writing or reading a unique test pattern on a disk pack.

When either the read or write operations are performed, all seek functions are also operable. The AUTO SEEK switch and the
SINGLE SEEK switch must not be activied when the READ or WRITE switches are in the ON position.

if the SEEK FUNCTION switch is in any seek position except ALTERNATE, a write or read will be performed on all tracks
(head selection will be automatically incremented} before seeking to the next cylinder. With the switch in the ALTERNATE
position, only the selected head will be used.

2-12. Write Operation

CAUTION
Before initiating a write operation. install a scratch pack on the drive;
otherwise, customer data will be destroyed.
a. Set SEEK FUNCTION switch to desired seek position.
b. Start write operation by setting WRITE switch to ON position. (STOP ON ERROR switch must be off.)

c. The tester will write a pseudo-random pattern, starting with the cylinder and head address of a particular track,
which is repetitive every 65,535 bits.

2-9
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2-13. Read Operation

Data written during the wirite test can be verified during the read operation.
a. Set SEEK FUNCTION switch to desired seek pasition.
b. Set READ switch to ON position.

c. Ifthe STOP ON ERROR switch is on. the read operation will halt if an error is detected and the READ ERROR
indicator will light. If the switch is off, the READ ERROR indicator will flash, but the read operation will not stop,

d. If a read error is detected, the SERVD QFFSET switch can be placed in the + or — positions, and the read
operation can be retried,

g. The DATA STROBE {EARLY or LATE} switch provides a means of shifting the data through the drive’s data
separator, earlier or later than normal,

2-14. SERVO BALANCE ADJUSTMENT
The servo balance adjustment must be performed precisely for proper head atignment. This balance must be checked prior
1o head alignment and adjusted if error is greater than 25 microinches for DM3900-series, DIM9000-sertes, or DMI160 disk
drives. Replacing the position amplifier assembly AQD (DM940 and DMS8O drives), A06 (DMS40D, DMI40CD.
DMO80D, DM9B0CD, and DM3160 disk drives), servo position assembly B20 {DMY100, DM9200, and DM3300
drives), or a component thereon, couid necessitate adjusting the servo balance. Perform the adjustment as follows.

a. Stop diive and turn off main power CB1.

b. install CE pack on drive and turn on READ-QONLY switch.

c. Connect DDXS00B alignment {gray] cable to drive as follows:

(1} On DM840Q/DMIE0 or DMO160 drives, conneact to receptacle on positian amplifier circuit board.

{2) On DM9100, DM9200, or DMI300, connect to SERVO connector on paddleboard.

NOTE
The DDXQ0O0B tester should afready bs connected to the drive
and set up as described in paragraphs 2-3e. through 2-3k. or para-
graphs Z2-de. through 2-4k.

d. Set SEEK FUNCTION switch on tester to ALIGN position.

e. Set appropriate alignment track (245 for DM940, DM980, DM9180, or DMS100 dnves 496 for DME}QOO or
DMO300 drives) into the DDX300B CYLINDER ADDRESS switches. ' . : -

f. Turm on main power circuit breaker CB1 and start drive.
g. Press SINGLE SEEK on tester {drive will seek to specified alignment track}.

h. Toggle the SIGN switch between the + and — positions while, at the same time, observing the HEAD
ALIGNMENT meter for a muff condition {not necessarily zero),
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i. 1fanuf condition is not indicated, calculate the error, using equation in paragraph 2-15, step p. If the error is
greater than 25 microinches, adjust the BALANCE ADJUST potentiometer on position amplifier assembly for DMS40,
DMAB0, and DM21B0 drives, and serva position assembly for DM9100, DMI200, and DMI300 drives, so that the
meter reading is the same {null) for both positions of the switch,

2-16. HEAD ALIGNMENT PROCEDURE

a. Stop drive and turn off main power circuit breaker CB1.

b. Install CE pack on drive and turn on READ-ONLY switch.

CAUTION
The CE pack should have been in the same room environment as the
drive for 2 hours before mounting on the drive. The drive should then
run a minimum of 1 hour 1o temperature-stahifize the pack and drive
befare head alignment is checked or performed. When head alignimernt
s being performed on more than one drive, the CE pack requires only a
15 munute stabilization #f (1} the pack was taken immedhately from

the previous drive, and {2} the drive under test has been operating with
heads loaded for a rminimum of 80 minutes preceding the rest.

NOTE
The servo balance must be precisely adjusted to ensure proper head
ahignment. Check the servo balance adiustment, paragraph 2-14,
before continuing with this head alignment procedure.
c. Connect DDX300B alignment {grey} cable to drive as follows:

{17 On DM240, DMIB0, and DM3T160. connect to head alignment receptacle on read/write matrix
circuit board.

{2} On DM2100, DM9200, or DMB300, cennect to ALIGN connector on paddieboard.

NOTE
The tester should already be connected to the drive as explained in
paragraphs 2-3e. through 2-3k or paragraphs 2-4e. through 2-4k
d.  Set SEEK FUNCTION switch on tester to ALIGN position,

2. Set appropriate alignment track (245 for DM340, DMS80, DM3160, ar DM8100 drives; 496 for DM9200 or
DMI 300 drives) into the tester CYLINDER ADDRESS switches,

f. Turn on main power circuit breaker CBY and stan drive,

g. Press 3INGLE SEEK on the tester {drive will seek to specified alignment track).

2-11
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h. Press RESET switch, then repeatedly press the SET HEAD switch until the desired head number {usually zero) is
indicated by the HEAD ADDRESS lamps.

NOTE

The selected head fusually zerc) is now reading the alignment track. A
servo track, identical to those on the servo disk, is recorded on aff
surfaces of the CE pack at cviinder 245 or 436 with a “guardband” on
each side of the alignmem cviinder. The dibir pattern can be observed
by connecting an oscifioscope o the ALIGN SIGNAL tesr point on the
DOXS008.

if manitored with an ascifloscope, the read head signal would appear
fike the servo head signal. The head is properly aligned wher /s pfus
peak amplitude /s equal 10 /ts minus peak ampliiude.

Place the RANGE switch on the tester to the 1250 position,

NOTE

The head alignment area consists of a blank area, an outer guardband
of munus even servo pulses. the alignment cylinder, an inner guard-
band of plus odd servo pulses, and an inner blank area. If a read/write
head is far enough off track to be in the blank area, the meterwitl be ina
nulf position as if the head were perfectly aligned. It must be assured
the meter nuff 1s from on-track condition and nat from the head being
in a blank area.

. With the head torgue wrench, Ioosen the head holding screw and reset to 40 inch-ounces (2.5 inch-pounds).

k. Insert the alignment tool inta the holes in the T-bar and head mounting block.

I, Move the head arm as far as it will go back toward the T-bar. Then move the head arm forward {toward the center
of the pack) and watch the HEAD ALIGNMENT meter on the tester for the following sequence:

{1} The meter reading will peak negative as the head starts reading the outer guardband of the alignment area
when the SIGN switch is in the + position.

{2}  The meter reading will null {pass through zero} as the head passes exact alignment track iocation.

{3) The meter reading will peak positive as the head enters the inner guardband of the alignment area.

{4}  The meter reading will drop to zero as the head passes from the inner guardband to the blank area.
The above sequence must be followed to assure proper alignment.

m. Again, with the alignment tool, move the head back {away from the spindle}, watching the meter reading peak
positive, then drop toward zero.

n.  Asthe meterreading decreases and approaches zero, keep switching the RANGE switch until it is on the minimum
{125} range.
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0. With the RANGE switch in the 125 position, use the head alignment tool and move the head so that by toggling
the + or — SIGN switch, the meter reads the same for each position of the SIGN switch.

NOTE

Perfect head afigniment may not occur at @ "zero” meter reading. Each
taster will have its own inherent "OC offset.” The SIGN switch is a
means of deterrmining the DC offset for a given tester. The head will he
in alignment when the meier reads the same for both positions of the
SIGN switch. Once the DC offset is determined for a given rester, all
other heads may be adjusted to the same meter reading without
regard 1o the SIGN switch. The amount of offset is typically less than
28 microinches.

p. Calculate head alignment error using the following equation. If the error is greater than 16 microinches for
DIM3160, 25 microinches for DM380, DM9200, or DM3I30C0, b0 microinches for DM940 or DM2100 disk drives, repeat
steps i. and k. through p.

{Positive Meter Reading) — {Negative Meter Reading)

Alignrnent Error (Microinches) =

X
UNIT 940 980 9160 9100 9200 9300
X 2 4 8 2 4 4
EXAMPLE
Disk Drive DM3I100
+Meter Reading 756
—Meter Reading 100
75 —{—100} 175
ERROR = —-—-2—— = 7 = 87.5 micrcinches

g. Tighten the head holding screw to 80 inch-ounces {5 inch-pounds) of torque.

r. Checkthe HEAD ALIGNMENT meter to be sure tightening the screw did not move the head. If the head has moved
out of alignment, as specified in step p.. loosen the screw and repeat steps o. thru r.

s. Press the SET HEAD switch 1o advance the head address register contents so the next head may be aligned.
Repeat steps i. thru r. until all heads have been aligned.

t.  Perform data burst check {paragraph 2-186, steps b. through i} if a read/write head or the servo head is replaced.
Perform only on DM340, DMSB0, or DMI180 disk drives {all versions}.

2-13
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u. Set appropriate alignment track (245 for DM940, DM980, DM9160, or DM3100 drives: 436 for OM3Z00 or
DMO300 drives) into the tester CYLINDER ADDRESS switches.

v. Set SEEK FUNCTION switch to ALTERNATE position.

w. Setthe AUTO SEEK switch on and SEEK INTERVAL fully clockwise {fast). Let the drive seek between cylinders O
and 245 for 5 minutes.

x. Set AUTO SEEK switch off.

y. Perform head alignment check.

z. Repeat steps o. through v. (except step t.} if the error on any head is greater than 30 microinches for DM3186Q,
50 microinches for DM980, DM9200. or DMS300, 75 microinches for DM940 or DM9100 disk drives.

2-16. DATA BURST CHECK (DM940, DM980, or DM9160, ALL VERSIONS)
The data burst check must be performed whenever a read/write head or the servo head is replaced.
a. Pertorm steps a. through d., paragraph 2-15.
b. Set CYLINDER ADDRESS switches to cylinder 10 and press SINGLE SEEK switch,
c. Connect the oscilloscope to the ALIGN SIGNAL test point on the tester panel,

d.  Sync the oscilloscope on the positive edge of the index pulse, TP1 on the Pack Control/Index (AQ2) printed circuit

e. The first pulse of data must be 4 microseconds +2 micraseconds from the sync point,

f. Press the SET HEAD switch to advance the hsad address register contents so the next head may be checked,
g. If any of the heads do not mest the specification in step e., the head must be replaced.

h.  If all the heads do not meet the specification in step e., replace the servo head.

Repeat steps ¢. through k. for cylinders 200 and 300.
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SECTION III
FUNCTIONAL DESCRIPTiON

3-1. GENERAL

The electronic functicns of the DDXS00B Tester are performed by three prlnted circuit boards The location, nomenclature,
and schermatic drawing number of each PC board is as follows:

AO1  Seek Logic (SEEKL) 3307973-01

AQ2 Pattern Write/Read (PRLOG) ' 3307983-01
AQ3 Head Alignment {HDALN] '3305710-01

Schematic and assembly drawings of the tester PC boards are provided in section [V. These drawings should be referenced
throughout the following discussion.

3-2. SEEK LOGIC — AD1

The seek logic consists of the ¢ylinder address register/counter; a b-MHz crystal oscillator, maximum cylinder detection
circuitry, a sequence skip counter, latches for various front panel switches, seek sequencer logic, and miscellaneous control
and gating networks.

The cylinder address register/counter is shown on AQ1, Sht. 2. This circuit consists of three type-131 synchranous 4-bit
up/down binary counter integrated circuits {IC's}), Two data multiplexers, each consisting of three type-157 IC's, are
associated with the address register/counter, The A inputs 1o both sets of multiplexer chips are supplied from the CYLINDER
ADDRESS switches 5800 through SB10. Switches SBOQ through SB0O4 also function as the head address switches, and
SBOO through SBO7 function as inputs to the sequence skip counter (AQ1, Sht. 1}, The B inputs to multiplexer 1 represent
the maximum cylinder address. The B inputs to multiplexsr 2 are the outputs of the gylinder address register/counter.

3-3. Initial Power Application

Operation of the two data multiplexers and the cylinder address register/counter is controlied by the circuits on AG1, Sht, 1.
When power is first applied, multiplexer 1 is either cleared {to all zeros) or preset (to the maximum cylinder address],
depending upon the position of the SEEK FLUNCTION switch. Flip-flop F/F1, the clear/preset control flip-flop, is forced high
when the switch is in the ALT., SEQUENTIAL, SEQ. FWD., or RANDOM positions, thus conditioning the clear (+CLR} AND-
gate. If the switch is in the SEQ. REV. position, F/F1 is forced clear and conditions the preset (+PRESET) AND-gate. The
power-up condition causes the output of a 250-nanosecond one-shat 1o go high and activates either the clear or preset
signals, depending on which output gate is conditionad by F/F 1. The autput of the 250-nanosecond one-shot also activates
the load {(—LOAD) signal which loads the output of the muiltiplexer 1 inte the cylinder address register/counter. Thus, the
cylinder address register/counter is either cleared to zero or preset to the maximum cylinder address when power is first
applied.

At the same time, multiplexer 2 is inhibited {all outputs go low) by the —ENABLE LINE signal from the seek sequencer.
This line does not become active until the seek sequence {AQ1, Sht. 3} is running. Operation of the seek sequencer is
explainad in paragraph 3-5. The reset condition of muitiplexer 2 clears the bus-out lines {connector J1) and the lines to the
cylinder register (CYLAQ through CYLA10}.

3-4. Seek Operation

Vhen the LOAD REGISTER switch is pressed, the contents of the CYLINDER ADDRESS switches are loaded from multi-

piexer 1 into the cylinder address register/counter. The counter is clocked on the low-to-high transition of the advance count
pulse: however, this signal is not generated until the seek sequenceris operating. The output of the counter is provided to the
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B inputs of multiptexer 2 and to the maximum cylinder detection circuit {AQ1, Sht. 1). When the +REG input to multiplexer 2
is high, the B inputs are enabled, permitting the address from the cylinder address register/counter 10 be transferred to the
multiplexer. However, when the +REG signal goes low, the A inputs {directly from the switch latches) are enabled. This later
condition occurs only when SET HEAD is pressed, the SEEK FUNCTION switch is in ALTERNATE, or head alignment is
being performed. The +REG signal is controlled by flip-fiop F/F2 on AQ1, Sht. 1. The outputs of multiplexer 2 are transferred
to the bus-out lines when the seek sequencer activates the —ENABLE LINE.

3-5 SEEK SEQUENCER. Before any operations can be performed on the drive, the drive must indicate that it is
selected by lighting the SELECTED indicator on the tester, In order to accamplish this, the seek sequencer (A01. Sht. 3} must
be started, The select enable (—SELE) output signal {A01, 3A1) to the drive is normally active flow); however, the internal
selection logic circuits of the drive are designed for edge triggering. Therefore, anyone of the following switches must be
- activated: RTZ, RESET, SET HEAD. SINGLE SEEK, or AUTQO SEEK. This clocks the seek control F/F{AD1, 3A5) and permits
the type-93 four-bit binary counter to start counting clock pulses at a 5-MHz rate. These clock pulses are provided by ¢rystal
oscillator Y1 {AO1, Sht. 1). The counter outputs are decoded by a type-42 BCD-1o-decimal decader. {See the seek
sequencer timing diagram in figure 3-1.) The third clock pulse causes the select enable (—SELE) signat 10 go high for
200-nanoseconds. The negative-gaing edge of this signal triggers the selection cirguit in the drive. If the drive’s address
matches the address set into the four unit address switches on the tester, the drive responds with a signal that lights the
SELECTED indicator on the tester.

The seek sequencer is activated any time a seek or reset operation is performed. The outputs of the BCD-10-decimal decoder
contrel twa flip-flops. The enable F/F conditions and provides sufficient settling time for three translation logic AND-gates.
One of these gates activates the —ENABLE LINE which permits the outputs from multiplexer 2 (AQ1, Sht. 1} to be placed an
the bus-out lines to the drive, The tag F/F conditions the three tag line output gates, and permits one of the tag signals {set
head, set cylinder, or control tag) to be activated, depending upon the operation being performed. {Table 3-1 defines the
functions of the bus-out lines for each of the three tag line signals.) For example, during a cylinder seek, the —SET CYL TAG
could be activated by pressing the SINGLE SEEK switch, by placing the AUTQ SEEK switch on, or by receiving a —CYL SEEK
signal from the read/write cylinder seek logic (AQ2, Sht. 3). The entire seek sequence is repeated for each seek operation.

3-6. MAXIMUM CYLINDER DETECTION. The maximurn cylinder detector circuit is shown on the left side of
AQ1, Sht. 1. Its purpose is to detect when the maxirmum cylinder address is in the cylinder address register/counter. With the
SEEK FUNCTION switch in any position except ALIGNMENT or ALTERNATE, detection of the maximum cylinder address
triggers the 250-nanosecond one-shot which causes the cylinder address register/counter 1o be either cleared or preset to
the maximum address. For example, if the SEEK FUNCTION switch is in the SEQ. FWD, position, the cylinder address
register/counter is reset to all zeros when maximum cylinder is detected, and if the switch is in the SEQ. REV. position, the
counter is preset 1o the maximum allowable cylinder address. It should be noted that the purpose of the maximum cylinder
detector is not to detect address errors (i.e., addresses higher than maximum) since circuits for that specific purpose are
included in gach disk drive.

3-7. SEQUENCE SKIP COUNTER. The sequence skip counter {AQ1, Sht, 1) consists of two 4-bit synchronous
down-counter IC's connected in cascade, |15 purpose is to advance the cylinder address register/counter the number of
cylinders set into the CYLINDER ADDRESS switches each time a seek is performed. The sequence skip counter is required
for forward seeks, reverse seeks, and sequential seeks, but not for alternate or randormn seeks. If the SEEK FUNCTION switch
is in any of the sequence positions, the skip counter is loaded with the contents of the CYLINDER ADDRESS switches (bits O
through 7} whenever the seek sequencer {A01. Sht. 3] sets the enable F/F {401, 3B3). This action activates the +ENABLE
LIME signal which is ANDed with —SET HD and —ALT to cause the LD inputs to the skip counter IC's to go low (active).
When +ENABLE LINE drops, the B-MHz clock pulses count down the skip counter, causing a +ADYV COUNT pulse to
advance the cylinder address register/counter once for each down count, As an example, if CYLINDER ADDRESS switches
0 and 7 (binary 3) are on, and the SEEK FUNCTION switch is in the SEQ. FWD. position, the cyiinder address
register/counter will be advanced three times, and the new cylinder address will be strobed onto the bus-out lines when the
sequencer again aclivates the enable signals. If the AUTC SEEK switch is on, the advance sequencer will continue until
maximum cylinder is detected, at which time the cylinder address register/counter is cleared and the advance sequence is
repeated, starting from cylinder O and progressing forward in three~cylinder increments.
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FIGURE 3-1. SEEK SEQUENCER TIMING DIAGRAM
TABLE 3-1. FUNCTION TAG/BUS-QUT DEFINITIONS
BUS-OUT SET CYLINDER TAG SET HEAD TAG SET CONTROL TAG
0 Cylinder Address 1 Head Select 1 Write Select
1 Cylinder Address 2 Head Select 2 Read Select
2 Cylinder Address 4 Head Select 4 Offset Forward
3 Cylinder Address 8 Head Select 8 Offset Reverse
4 Cylinder Address 16 Head Select 18 Unsate Reset
) Cylinder Address 32 Address Mark
6 Cylinder Address 64 Rezero
7 Cylinder Address 128 Data Strobe Early
8 Cylinder Address 206 Data Strobe Late
9 Cyiinder Address B12* Release Command {Dual-Port)
10 Cylinder Address 1024%**
* Mot used on DM340
** Far DM9160 onty
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If the SEEK FUNCTION switch is set to SEQ. REV., but all other switch settings remain as in the previous example, the
cylinder address register/counter will be preset to the maximum cylinder address and then decremented downward in three-
cylinder increrments, With the switch set to the SEQUENTIAL position, the cylinder address reqgister/counter is advanced
from O to maximum cylinder address in three-cylinder increments, and then decremented back to cylinder address G inthree-

cylinder increments,

3-8. READ/WRITE LOGIC — A02

The read/write logic consists of the servo clock (bit) counter, the head reqister, the cylinder register, the pattern generator,
and read/write control logic.

3-9. Servo Clock Counter

The servo clock counter [A02Z, Sht. 1) provides the necessary timing for all tester read/write sequences, The caunter is driven
by servo clock signals from the drive. The servo clock signal (+SCDL)is returned to the drive as the write clock signal (AQ2Z,
281). If the STOP ON ERROR switch is on and a read error is detected, the —HALT signal will inhibit counter operation.
Times translated by the servo clock counter are provided to the read/write control logic {A02, Sht. 3).

3-10. Read/Write Control

Before a read or write aperation can be performed with the tester. the disk drive heads must be positioned to a desired
cylinder and a specific head must be selected. The cylinder seek, head seek, and read/write operations are described in the

following paragraphs.

3-11. CYLINDER SEEK. Allfunctions of the read/write control logic (A02, Sht. 3) are initiated by the receipt of an
index {(—INDEX} signal from the drive. If the READ or WRITE switches are on, the drive is selected and on cylinder, and there
are no error conditions, the D input to F/F3 will go high and the flip-flop will be clocked by the index pulse. The Q output
thigh) of F/F3 is ANDed with the {highy output of F/F4 to generate the —CYL SEEK signal. Thig signat goes to the seek
contrel logic (A01, 3C8)} and starts the seek sequencer. The sequencer activates the —SET CYL TAG signal, aliowing the
drive heads to be positioned to the cylinder address that is stored in the cylinder addrass register/counter or CYLINDER
ADDRESS switches. The selected and on-cylinder signal (+SEON) will momentarily glitch {go low) during the seek
operation.

3-12. HEAD SEEK. ‘Yhen the heads are positioned on oylinder, signal +SEON will go high andtoggle F/F4, The set
state of this flip-flop causes the —CYL SEEK signal to deactivate (go high) and makes the D input to F/FS high. The next index
pulse clocks F/F5, resulting in a high D input to F/F6. Flip-flop F/F6 is clocked by the +1 6 output signal from the servo clock
counter and causes the seek head signal {—~SEEK HD} 1o go active {low). The —SEEK HD signal turns on the seek sequencer
{A01, Sht. 3}, and when the sequancer tag F/F sets, causes the —SET HD TAG signal to be sent to the drive. At this same
time, the +SEEK HD signal (A02. 1B8) clocks the head register, enabling its outputs to be placed on bus lines O through 4
via the line drivers on AT, Sht. 2. The desired head number should have been previously loaded into the head register by
setting the appropriate HEAD ADDRESS switches and pressing the SET HEAD switch. Thus, a cylinder seek has been
completed, a head has been selected, and the drive is now ready for the read or write operation.

3-13. READ SEQUENCE. Assuming that a servo offset is not being performed {i.e., SERVO OFFSET switch is in
O positiony, flip-flops F/F7 and F/F8 are clocked at time +64. If the READ switch is in the ON position, this action activates
the —RD GATE signal and the read/write control ([—R/W CON]J signal. The —R/W CON signal deactivates the —SEEK HD
signal and activates the —CONTROL TAG signal (A01, 3D1) to the drive.

Attime +2886, flip-flop F/F9 is clocked and activates the +ENABLE SEARCH signal. The high state of this signal releases the
force clear input to flip-flop F/F1 1, permitting the flip-flop to search for the first “one-bit" transition {sync pulse) occurring on
the +NRZ DATA IN line. The sync pulse sets the flip-flop, causing the +ENABLE RD SHIFT signal to go high. This signal
functions as the shift clock signal for the pattern generator (A02, Sht. 2) and initiates the regeneration of the data pattern for
comparison with the incoming read data,
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3-14. PATTERN GENERATION. Thepattern generator{AQ2, Sht. 2} is a 16-bit shift register that is loaded with the
contents of the head register and the cylinder register when seek seguencer activates signal —SCQ7, indicating that the seek
sequence is complete. The pin 5 input to the pattern generator IC, on the extreme right {AQ2, 2B3), represents the sync bit.
Going fromright to left, the next five input lines to the pattern generator IC's are from the head register, and the next ten input
lines are from the cvlinder register. Thus, the starting {or home) address of the pattern generator will always be different,
depending on which head and cylinder is selected.

Four ocutput signals from the pattern generator (pins 10, 11, 12, and 13} are exclusively ORed {402, 2A3), resulting in a
pseudo-random bit pattern that is fed back to the input of the pattern generator and is serially shifted through the register by
the shift clock signal, This pattern is repeated every 65,635 bits.

The serial data output {pin 10} of the pattern generator shift register is exclusively ORed (A02, 2A4) with the read data from
the drive. If the incoming data does not compare with the data pattern, the D input to the read error detect flip-flop goes high,
and the flip-flop is clocked by the next read clock signal. This condition lights the READ ERRCR indicator and, if the STOP
ON ERRCR switch is on {up), halts the operation of the servo clock counter (A02, Sht. 1), It should be noted that the data
pattern read from the disk must previously have been written using the tester’s write capability.

3-15. READ DETECTION. Twao circuits that have not yet been mentioned are the read clock detect one-shot (AQ2,
2A8) and the NRZ detect one-shot (AQZ2, 2A5). The purpose of these one-shots is 1o detect the total absense of read clock or
read data signals from the drive during a read operation.

3-16. WRITE SEQUENCE. The write data operation is performed in much the same manner as the read, except the
pattern generation is shifted by the +ENABLE VWRITE SHIFT signal (WRITE switch must be on) from F/F1 0. This signal also
gates the serial write data pattern to the drive via the write data line driver {402, 2B2).

3-17. SERVO OFFSET. When the SERVO OFFSET switch is in the + or — positions, flip-flop F/F7 is enabled and
tiip-flop F/F8 is disabled. Flip-flop F/F7 is clocked at time—+64 and provides a high D input to flip-flop F/F12 . Flip-flop F/F12
is clocked by the next index pulse; however, the read and write gates are inhibited by the low Q ouiput of flip-flop F/F&.
These gates remain inhibited until the next +64 pulse from the servo clock counter toggles flip-flop F/F8. Thus, the sarva
offset operation effectively disables the read or write capability for one complete revolution of the disk pack, while allawing
time far offsetting the position of the heads.

3-18. HEAD ALIGNMENT — A03

The head alignment PC board is used only for aligning the read/write heads of a disk drive and s not required for any of the
other tester functions. The head alignment circuitry includes three stages of AGC amplification, a phase-lock oscillator {PLOY
frequency comparator, two peak detector circuits, a ditference {error) amplifier, a summation amplifier, and a meter
calibration cireuit. A simplified block diagram is shown in figure 3-2. The designations in the bottom of the blocks (e.g., U3,
LB, etc.) represent the IC's as shown on the head alignment schematic diagram.

3-19. AGC Amplification

The input stage to the head alignment PC board is a dual differential amplifier (U3} with a gain of approximately one, This
amplifier receives a 200-millivolt differential signal (HEAD-A and HEAD-B) from the selected read/write head. I the head is
perfactly aligned, the signal will be the balanced dibit pattern {measured at the ALIGN terminal of the tester} shown in
figure 3-3(A). If the head is misaligned, the dibit pattern will resemble the waveforms of figure 3-3(B) or 3-3(C).

The dibit pattern is developed as follows, A track, approximately 0.016 inch wide (identical to that prerecorded on the
servo disk), is recorded an each side of the alignment cylinders (245 or 436} on all surfaces of the CE disk pack. The recorded
bits on these tracks are called dibits. The dibits are polarized cpposite for adjacent tracks, such that eventrack dibits start out
negative and odd track dibits start out positive. Yvhen the read/write head is perfectly aligned over an alignment cylinder, it
will be astride two of these prerecorded tracks. in this position, the head will see even and odd track dibits equally. producing
the balanced dibit pattern shown in figure 3-3{A). If the head is misaligned toward the center of the pack, the dibit pattern will
be distorted as shown in figure 3-3(B), and if the head is misaligned away from the center of the pack, the dibit pattern will be
distorted as shown in figure 3-3{C).
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FIGURE 3-2. HEAD ALIGNMENT CIRCUIT, SIMPLIFIED BLOCK DIAGRAM

The operation of amplifier U3 is contrelled by the AGC feedback signal frem summation amplifier U1, The summation
amplifier compares the outputs of peak detectors 1 and 2. The head is considered 1o be accurately aligned and reading a
balanced dibit signal if the DC averages of the two peak detectors equal zero, However, # the difference is not zero, the
output of the summation amplifier will go more positive or more negative, depending upon the direction of misalignment.

The output of the first stage amplifier U3 is provided ta another differential amplifier stage with a gain of approximately 5. The
emitter follower outputs of this amplifier are fed to dual differential amplifier U6 and to phase-lock gscillator U2,

Amplifier UG operates as either an inverting or a noninverting amplifier, depending on whether the head is misaligned in the
direction of an even or an odd track. The inverting/noninverting function is controlied by the SIGN switch, The outputs of
amplifier U6 (signals AMPL-A and AMPL-B) are provided to peak detectors 1 and 2, respectively. The operation of the peak
detactor circuits is explained in paragraph 3-21.

3-20. Frequency Comparator

As previously stated, the outputs from the second stage of amplification are also provided to phase-lock oscillator (PLO) U2
which operates as a frequency comparator. With no input signals present, the oscillator free-runs at a frequency of
approximately 806 kHz. However, when input signals are present, the oscillator frequency is locked up at two times the
frequency of the incoming signals. Two flip-flops (U5) divide the PLO freauency by two and return the 1/2 F signal to the
oscillator for comparison with the incoming frequency.

The resulting stabilized squarewave signal from the divide-by-two flip-flop is exclusively ORed (U7} and generates Detect
Gate signal DTGT-L which is fed to the peak detector circuits. Operation of exclusive OR-gate U7 is controlled by the SIGN
switch on the tester's front panel.

3-21. Peak Detection Circuits

The peak detector circuits are shown on AQ3, Sht. 2. The upper halt of dual differential amplifier U9 monitors the positive-
going peaks of amplifier signal AMPL-A, and the lower half monitors the positive-going peaks of amplifier signal AMPL-B.
The Detect Gate signal {DTGT-L) functions as an electronic switch to alternately sample the two peak detector circuits.

The detect gate is a squarewave whose negative transition turns off peak detector 2 and turns on peak detector 1, and whose
positive transition tums off peak detector 1 and turns on peak detector 2.
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Following is an example of how the peak detector operates. Assume that peak detector 1 is active. The positive-going peak
of the input signal causes U9 pin 4 to go more positive than U2 pin 3. This turns on the left transistor. [ts collector, US pin 1,
goes negative and turns on transistor Q2. Capacitor C4 rapidly charges. placing a positive voltage at TP4. When the voltage
at U9 pin 3 reaches its positive peak, the right transistor turns on and the left transistor turns off, preventing C4 from any
further charge. However, the positive voltage developed across C4 remains until peak detector 1 is again sampled. Peak
detactor 2 is sampled in an identical manner when the detect gate squarewave goes positive.

The peak detectar output signals (PKD1-A and PKDZ2-A} are fed to pin 2 of summation amplifier U1 (A03. Sht. 1). The
voltage at the summing junction is held at a fixed level by the setting. of AMPLITUDE ADJ. potentiometer R15.

3-22. Error Amplifier

The error amplifier {U13) compares the positive voltage from peak detector 1 with the negative voltage {inverted by U12)
from peak detector 2, The difference is amplified approximately five times and fed through fixed-gain amplifier U15 to the
head alignrnent meter. Thus, if the difference between the peak detectors is zero, the head alignment chould indicate a zero
ar balance condition when the SIGN switch is toggled back and forth. This means that the head is perfectly balanced.
However, if the head is misaligned, the difference between the peak detectors will be indicated by the deflection of the head
alignment meter,

3-23. internal Calibrator

The internal calibrator circuit provides a means of adjusting the head alignment PCB. Detailed checkout and adjustment
instructions are provided in paragraph 3-24. The calibrator circuit is shown on the upper part of AQ3, Sht. 2. It is not
included in the block diagram of figure 3-2 since it is not a functional part of the head alignment circuit,

The main calibrator circuits are oscillator U8, synchronous counter U10, BCD-to-decimal decoder U117, transistors Q12
through @15, and differential amplifier U14. The oscillator drives counter U10 and is adjusted for an cutput frequency
of exactly 403 kHz at U10 pin 6. The output states of the counter are decoded by BCD-to-decimal decoder U11. The
decoder outputs are gated on the negative transitions of the 403 kHz signal and turn on either transistor Q13 or Q15.
Transistor Q12 is a constant-current generator for these transistors. Normally, the current path from Q12 is through Q14 to
ground. However. if either Q13 or Q15 are on, the current flows through R101 or R100 to ground and develops a small
input voltage on differential amplifier U1 4 pins 1 and 2. This differential signal is amplified by U14 and sent to pins 7 and 3 of
the calibration connector,

When performing calibration adjustments to the head alignment PCB, the grey head alignment cable must be plugged into
1he calibration connector.

3-24, CHECKOUT AND ADJUSTMENT OF HEAD ALIGNMENT PCB
The head alignment PCB is precisely adjusted and checked out in the factory prior to shipment and should not require
adjustment during normal operation. However, the following procedure should be performed if the head alignment PCB is
replaced, or if any components are changed on the board or in the meter circuit.

a.  Turn off AC POWER switch.

b. Place head ahignment board in card extender and insert extender into PCB location AQ3.

c.  Turn AC POWER switch on.

d. Check out and, if necessary, adjust the internal calibration ascillator circuit as follows:

(1) Place a jumper wirg (short) betwesn TP1 and TP2.

(2) Connect oscilloscope probe to TP9.
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(3) Adjust R85, as required, until oscilloscope indicates a frequency of exactly 403 kHz.

NOTE
If components have been changed, it may be necessary 1o select new
capacitors C24 and C25, and then readjust R85 until 3 precise
frequency of 403 kHz is obrained
{4} Remove jumper wire between TP1 and TF2.
e,  Adjust PLO frequency comparator U2 as follows:

{1}  Connect oscilloscope to inverter U4 pin 4.

(2)  Verify that oscilloscope indicates a frequency of 806 kHz +2 kMz.

NOTE
Hf fraquency is nor within roferance, sefect new capacitors 064 and
CE5 umtil correct tolerance is obtained.
f.  Perform balance and amplitude adjustments and meter calibration as follows:

{1} Connect jumper wires from TP1 to TP2, TP13 to TP14, and TP7 to ground.
(2} Set RANGE switch on tester to 1260 position,
{3} Plug head alignment {grey] cable into afignment connector on head alignment PCB,
{4} Connect digital voltmeter {DVIM) to TP10,

{b)  While observing the DVM, toggle the SIGN switch between its + and — positions, and adjust RG62
(BALANCE ADJ.} until the positive and negative mitlivolt readings are the same.

(8) Remove jumper between TP7 and ground.

(7) While observing the DVM, toggle the SIGN switch between + and — positions, and adjust R156
(AMPLITUDE ADJ.} until the positive and negative readings indicate +10 volts and — 10 volts, respectively, with  maximum
allowable tolerance of =150 millivolts, If this tolerance cannot be obtained, R62 in step (5) may be readjusted away from
the original positive and negative readings by =35 millivolts.

{8) Adjust R91 {METER CAL.} for maximum + and — full-scale meter reading while toggling the SIGN switch
between its + and — positions.

{9}  Connect jumper wire between TP7 and ground,
{10} Repeat steps {5} through {8] 10 eliminate the possibility of circuit interaction.

{(11) Disconnect DVM from TP10, remove all jumper wires, turn AC POWER switch off, remove head
alignment PCB from card extender, and install the PCB in card location AQ3.
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SECTION 1V
MAINTENANCE DIAGRAMS

4-1. GENERAL

This section provides maintenance personnel with a complete set of maintenance diagrams for the Ampex DDX9008B
Tester. Included are schematic and assemnbly drawings of the printed circuit board assemblies, an overalt assembly drawing
of the tester, together with its related parts list, all applicable interconnecting cable drawings, and internal wire lists.

4-2. LOGIC SYMBOLOGY

The logic symbols used on the schernatic diagrams are specified in MIL-STD-8068. Standard definitions are used and active
levels are listed on all input and output lines.

4-3. LIST OF DRAWINGS

SCHEMATIC DIAGRAMS

Title Location Drawing No.
Seek Logic (SEEKL). ..... . ....... A0V ... ... 3307970-01
Pattern Whrite/Read (PRLOG). ... ... AQ02 .. .. .. 3307980-M
Head Alignment (HDALN). ... ... .. ADZ ... 3306710-01
Duai-Port Tester Adaptor (TDPAD) .. .. .. ... ... .. 3307200-0

+5 V Power Supply

ASSEMBLY DRAWINGS AND PARTS LIST

Title Drawing No.
Paddleboard (PDOL} ... ... . L. 3301883-01
Head Alignment (HDALN) . ... ... . 3306713-01
Dual-Pont Tester Adapter (TOPAD) .. ... ... ... . 3307203-01
Seek Logic (SEEKL). .. ... ... L, 3307973-01
Pattern Write/Read (PRLOG) . ... ... ... ......... 3307983-01
DDX300B Tester Assembly. .. ................. 3309867-XX
DDXS800B Tester Assembly Parts List. .. ...... ... 3309887-XX

INTERCONNECTING CABLE ASSEMBLIES

Title Drawing No.
Cable Agsembly. .. ... ... ... ... ............ 3306288-01
Head Alignment Cable Assembly . ............ 3306365-01
Dual-Port Adapter Cable Assernbly . ... .. . ....... 33083H9-01
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4-2

INTERNAL WIRE LISTS

Title Drawing No.
J2twbogicChassis. ... ... ... . .ol 3303826-M
ACand DC Power. ... .o oo 3303828-M
Control Panel Wiring . . ..., . oo i 3308875-01
J1 toLogic Chassis, .. ....... . ... . euur.. 3309878-01
Logic Chassis Wiring. . .. ... ... . ... .. ciu.n.. 331001 7-01
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DISTR CODRE:.T

PARTS LIST | AMBPEX | MEMORY PRODUCTS %W IPL 3309867 - xx ReY
REVISIONS DIVISION D sweey ] of 4
LTR DESCRIPTION APPD| DATE SIGNATURES DATE JCODE IDENT ~ | CONTRATT NUMBER NEXT ASSEMBLY
wi 1 1PRPc pEOD  R&L Zi ¢ go|orewn LD 8714 09150
cwecneozr ¥ Ny [y -1-7€ | DRAWING TITLE
evana ) o, M 9- 12371 TESTER ASSEMBLY,
enonm ?-f-,.‘cf DEX-900B
) MAMAGERN
H’EMID_WG FART /DAAWING [_ QUANTITY RECUIRED PER ASSEMBLY .
NO [SIZE]  NUMBER XX DESCRIPTION REFERENCE 01 ] -02]-03]-04] -05 [ -0p ] -07 | -pe
1
2 | c] 3302755 01] METER, PANEL M1 1 {1
3
4 | B] 3302849 01] BRACKET 2 | 2
5 | b 3302886 01} INSERT, FOAM, BOTTOM 1|1
6 | D] 3302878 01{ CASE, INSTRUMENT 1] 1
7 | p] 3302887 02| DOOR 1|1
8 | 0| 3302889 01| PAD, FOAM 141
g { c{ 3302897 01| HINGE 1|1
10 | c{ 3300647 S| PIATE, I.D. 110V(MADE IN USA) 1] -
11 | ¢ | 3300647 66| PLATE, I.D. 220V(MADE TN USA) -}
12 { B{ 3303826 . 01| WIRELIST, J2 TO LOGIC CHASSIS REF | REF
13 | B | 3309876 01| WIRELIST, J1 TO LOGIC CHASSIS RLF |REF ,
14 | B] 3303828 01| WIRELIST, AC & DC FPOWER REF |REF
15 | 5] 2210017 01| WIRELIST, LOGIC CHASSIS WIRING REF |REF
16 | B] 3309875 01| WIRELIST, CONTROL PANEL WIRING REF | REF
17 | a | 3306606 01| WIRELIST, PWR SUPPLY CONVERSION 110y to 220V - |REF|
18 | B| 3301883 01| PADDLE BOARD (PDDL1) 171
19 3307973 01| SEEK LOGIC (SEEKL} 1)1
20 3307983 01! PATTERN, WRITE/RCAD (PRLOG) 11
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PARTS LIST | AMIPEX | MEMORY PRODUCTS |cooe wewt PL 3309867-Xx e
DIVISION 09150 sueer 5 oF 4
ILEOM gg(é PA:L{M{);E?‘WWG XX DESCRIPTION REFERENCE — O.L:)J;NTI-TO'I'JRE?SQREEDI;ER.-;SGSET':;.Y —=
21 | €13305713 01| HEAD ALIGNMENT 1|1
22 | €| 3309869 01] SWITCH, EQUIP TYPE 525 1|1
23 473-481 SCR, 6-32 x 1/4, PNH. 111
24 | B | 3306367 01| DIAGRAM, P.C. CARD LOCATION REF |REF
25 | D§ 3309868 01| PANEL, CONTROL 1|12
26 D | 3306285 01| CHASSIS, CARD 1 1
27 | D] 3306286 01| BRACKET, POWER SUPPLY/FAN |1
t2s | c| 3306287 01| SWITCH, ROTARY, 6 POSITION $20 112
28 | C{ 3306405 01! DEFLECTOR, AIR 11
30 | ¢ 3306288 01| CABLE ASSEMBLY 1)1
31 | ¢ }-3306365 01| CABLE, HEAD ALIGNMENT ASSY 1|1
32 | B 3306416 01| PAD, FOAM, SIDE 1|1
33 ¢ 3306417 01| PAD, FOAM, TOP 141
34 | B 3306418 01| PAD, FOAM, FRONT 1 ]2
35 | B ] 3306437 01| PAD, FOAM, AIR DEFLECTOR 1|1
36 | A| 3306525 01! OPTIONS, FCR DM-9000 SERIES REF |REF
37 { al 3306526 0l] opTIONS, FOR DM900/9160 SERIES REF |REF
38 018-392 ADHESIVE, EPOXY " A/RIA/R
39 058-927 RESISTOR, VAR., 250K x30%, 1/2W g3 U
40 070-321 FUSE, 1.0 AMP, 250V F1 1|1
41 084-0&€ CORD SET, 3 COND, 18 AWG 1|1
42 | ¢ 3310309 ol | PLATE, ID, 110V (AsSEMBLED \W HoNG|KONG) L | =
23 lc 13310309  loz|PLATE, 1D, 220V(ASSEMBLED IN HoNle KONG) —T7
' S1-108,18,22,23,
80 119254 5wiTCli, TOGGLE, SPDT D6, 28, 30 20 [20
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PARTS LIST | AMIPE2ZC| MEMORY PRODUCTS [cooe ibent PL 3309867-xx PV
DIVISION 09150 sweer 3 or 4| |

HLEOM g;o;% PM:‘LFM%F}ﬂﬂwING —Xx DESCRIPTION AEFERENCE — C{UOZNTI.TJSRE?{;I;RE[}OPSER_:)SGSETE:Y —

45 119-255 SHUITCH, TOGGLL, SPDT $21, $24, 529 3l 3

46 120-028 SWITCH, TOGGLE, $PST 527 1 3

7 122-371 SWITCH, PUSH BUTTON, SPDT 515,16,17,192, 31 3 5

48

49

50 130-013 FUSE, HOLDER 1 1

51

52 139-655 CONNECTOR, HEAPER, 34 PIN J1 1§ 1

53 139-§24 CU“NECTgﬁgmiﬁﬁb EDGE, 100 Al,A2 A3, A% ¥{ 8

54 139-831 CONNECTOR, HEADER, 40 PIN J2 1

55

56 171-224 TERMINAL, LUG, RING ToNGUE A I~

57 187-221 | TERMINAL, FEED THRU TP, TP2 2| 2

58 230-118 KNOR, DIAL R1, s16, $25 3] 3

59 265-025 BUSHING, STRAIN RELIEF 1] 1

60 265-083 BUSHING, STRAIN RELIEF 1 ]

61 280-144 SPACER z 2

62 310-112 RECEPTACLE, LATCH 2| 2

G3 310-113 RETAINER, LATCH 2

64 310-115 NUT, LATCH 2 2

65 310-190 LATCH 2] 2

66

67 473-503 SCR, 4 40 x 1/2, PNH 8] &

649 473-497 SCr., 6-32 x 3/8, PNH 201 20
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PARTS LIiST { AMPEX| MEMORY PRODUCTS {cove meny P L 3309867-xx REV
DIVISION 09150 e 4 oF 4

ITEM IOWGE PART/DRAWING 2_yx DESCRIPTION REFERENCE —_ €u£NT[TJaR§:%_3ﬂ;:F%¥n_;iSE?:¢Y —5
69 473~534 SCR, 6-32 x 3/4, PVH 3 |3

70 473-508 SCR, 6-32 x 3/8, F1H, 82° 3 |3

7 473~529 SCR, 6-32 x 7/8, W 2 |2

72 476-432 SCR, 4-40 x 3/8, PNil TAPPING TYPE C 4 | 4

73 471-685 SCR, 6-32 x 2 1/4, PNH, SST 1 |1

74

75 498-440 NUT, 4-40, HEX, W/XT-IX g8 | s

7% 496-002 NUT, 6-32, MEX, W/XT-IK 28 |28

77 498-507 NUT, SHT, SPRING, #6~32 6 | &

78 473-269 SCR, 6-32 x 3/8 PMH 4 14

79

BO 570-375 POWER SUPPLY, 5V, tgg PST 1 1

81 591-220 FAN, 230V, 50 Hz B1 o |1

82 581-271 DIODE, LIGHT EMITTING DS1-DS25 25 | 25

83 591~19% SCREEN, GUARD, FAN 1 |1

84 591-265 FAN, 115V, 60 HZ Bl 1 ]o

8s 591-230 CORD SET, FAN 1 |1

86

87 615-130 WIRE, SQLID, INS., 26/4 (YEL) la/r 1a/R

88 615-089 WIRE, SOLID, INS., 30/4 (YEL) A/R |A/R

89 617-754 WIRE, STRANDED, INS., 18/2 RED AR |A/R

90 617-799 WIRE, STRANDED, INS., 18/5 GRN. a/R |A/R
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DIsT. coDE : DE

AMPEX PrGOLCTS BILL OF MATERIALS WX 330ezs8-01
DIVISION
| AE_IH‘I RPPD | DATE | ECN | APPD | DATE unnw.u:{ _{;3‘_11\“’("\ ENGRE APPD: - " TITLE [sheer 1 oF 1
“lB-oool |- z::f;m:,-/ =z ':;TI[H BY: o L CABLE ASSEMBLY,
C50i86] * / | i a0 DATE: =, 7 - T DATE: 7 - DDX~D300BTESTER
DFT APPD:,. , . -t e @ g
DATE: o
FEM | Dwe PART HUMBER | —XX DESCRIPTION REFERENCE TR o a A L WS
1 | = | 3306289 61 | HANDLE, CONNECTCR, 40 PIN 1
2 5 | 3306298 0l | HANDLE, COKNECTCR, 34 PIN 1
5 139-666 CONNECTOR, SOCKET, 34 PIN 1
4 139-710 CONNECTOR. SOCKET, 40 PIN 1
5 139-829 CONNECTOR, CARD EDGE, 34 CONTACT 1 ’
6 139-830 CONNECTOR, CARD EDGE, 40 CONTACT 1
7 167-063 KEY, PULARIZING i
8 167-318 KEY, POLARIZING 2
9 225-433 TAPE, ADHESIVE, .75 x .007 TUK, GRFY VINYL Ewdi
10 473-563 SCREW, 4-40 UNC X .50 LG 4
11 498-440 NUT. 4-40 UNC W/EXT-T L/W 4
12 501-798 _ WASIIER, #4 4
13 616-623 CABLE, FLAT, 40 CONDUCTCR 54
14 616-72¢ CABLE, FLAT, 34 CONDUCTOR e

FORN 0010 £=11-75
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OATA oWe SIZE
AMPEX pRODUCTS BiILL OF MATERIALS c 3306385-01
OIVISION : -
ECK | APPD | DATE | ECN | APPD | DATE jORAWK:REMY ENGRS APPD: W. F. TITLE [SMEET 1 oF 1
C1072| & i#4./n BATE: 7-11-75 DATE: 7/14/75
D gd;‘]'l ‘f) ' 6030 CHECKED: D.B.B AUTH DY CARLE ASSY, HAEAD ALIGNMENT
E258caly /) 1/ 1579 MIE 7-11-75 DATE:
\Fs028d 24777 )331-74] BFY AMD: ), BERKY
WIE: 7-14-75
'L‘o" e PART NUMBER | —XX DESCRIPTION REFERENCE =TTR B =71 7 0 BTN A )
1| B | 3306365 01| W/L, HD ALIGN CA REFI
2
3 167-298 CONT, SKT, 24~20 AWG 6
4 167=317 KEY, CONN POLARIZING 1
5 167-320 BODY, 8 POS RECPT 1
8
4 816-312 CA, 4 COND, 22/0/2, 6/9 8"
8 817-727 WIRE, 24/0, STRD, BLK .5
9 600-543 SLVG., .047ID. POLY, SHK \'
io 600-090 SLVG., .I87 1D. POLY, SHK. BLK .2
Famd 0018 4-11-15
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AMPE X PRODUCTS ILL OF MATERIA we St
DIVIAION e L8 c 3306365-01
ECR | APPD | OATE | ECN | APPD ; DATE [oRAWK: REMY ENGRE APPD: W. F, TITLE ' sueer_1 o 1
Clom2| & [+4./7 BATE: T-11-7TE DATE: 7/14/75
D (‘}) \L ‘:/) -"3(6,-.-“-"}? CHECKED: D.B.B AUTH BY: CABLE ASSY, HEAD ALIGNMENT
E£25868 1% 7 DATE: 7..11-75 DATE:
|IFsp28d 2-3f-7 1] bf1 APPE. D. BERKY
DME: 7-14-75
MEM 291 panr wumste [ -xx DESCRIPTION REFERENCE T T o Lo T
1| B | 3306385 01| W/L, HD ALIGN CA R EH
2
3 167-298 CONT, SKT, 24-20 AWG 6
4 167-317 KEY, CONN POLARIZING 1
5 167-320 BODY, 8 POS RECPT 1
8
vi 616-312 CA, 4 COND, 22/0/2, 5/9 g8
8 817~727 WIRE, 24/0, STRD, BLK .5
9 600-543 SLVG., .047ID. POLY, SHK V'
10 600-090 SLVG., .I187 ID. POLY,SHK. BLK .2
Ford Qoie 4=1-)5
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WIRE LIST WL | _— ]
©a f vaTE | peawn: REMY ENGNAMG: gl TITLE SHEET 1 of 1
ik A= 2530 [ T-1-16 LRV VN, il i
A e .1 eI S CABLE ASSY, .
CIOTY | i 774 F HEAD ALIGNMENT .
D Lot o P- ) j TS DATE i ]
WE FROM - 0 BN 320638601 B ITEM HO.
": 0%" WM r DeNG PROCESS sta BN ocess ::::,‘::? REMARRS e | wie | To
1] w2 gyn P1-1 CRIMP WRAP as-81 N W Hsv 3 -
£ | /0 Jopr P1-2 CRIMP WRAP A58 |/ PR 18V a -
5 270 qg" PL-3 CHIMP WRAP " As-11 TW  HEADA 3T -
4 22/5 Gé" PL-7 CRIMP WRAP Ad-p PR HEADB 3 -
& | miELD (9" P1-5 CRIMP WRAP A2 GROUND | . -
6 | s4/0 2 pl-B TOGETHER CRIMP T1-4 GROUND S
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4 j 3 * 7 (330838V- 477 CODE:PE 1

MEVISIONS
SIGHATURE AND DEFE
LTA ECa DESCAIPTIGHN - e -
DRAwe BY CHRBY ] ENGAG AFRD
A | - | PRODUCTION RELEASE haiiry s -
- | reviser per Ecn2s883 |LS0T, |¥E7 A 1)

J

i
n

-

il STRIA GREDGVED

[ fDE L

Pin

3
[~
(2] piue wote o Pw 16 (7y) with

POLARIZING KEY (F/IN 167- 953,

(i) marx parr wumser anp  [3 20875901 |

REVISION IV 12 HIGH VERTICAL O R |
GETHIC LETTERING WITH FERMANENT
INK WHERE SHOWWN PER MIL-STD-130.

NOTES. UNLESS OTHERWISE SPECIFIED.

PanTS L1sT B

NOTICE UMLESS DTHERWISE SPECIFIED SIGMATURE DATE DATA PRODUCTS
QIMENSIONS SRE 10 NCHES AND [oaswn ar| g ntee 4/2!{'}7 AMPEX
THIS DRAWING SHALL NOT 8F DUPLICATED, | INCLUDE CMEMICALLY 4PPLIED - DIVISION
LSED FOR ANY PURFDSE OTHER THEN Thal | OR PLATED FINISHES chnar % I
FOR wHICH PROYIDED OR DISCLOSED IN lehdad 2
WHOLE GR AN PARF.WITHOLT THE wRITTEN | TOL 2FLT]3mC L) s ADAPTE R
COMSEHT DF AMPEL COAPORATION. PROYY E = D e
DED. HOWEVER. THAT IF THI5 ORAWING 1S —_ T - -
A e Y A
SHECIFIED TO PE DELIVERED T3 THE Gav- ARPD - e e ES E
B RENL DR TO & EOVERMMERT SOHTR. | TEWOYE BURAS AND SHARA EOGE T TER CABLE )
ACTOR, PURSLANT TO A GOVERMMENT DONGT SCALE THIS PRINT auTH BY -

FRIME OR SUBCONTRACT THE GOYERN T AT - -
MEMT MAT MAKE SUCH USE OF THIS Dhaw. | MATERILL. : . . R
IMG 4% 15 PERMITTED BY THE LPPLICSBLE -

VBATA" CLAWEE SET FORTH IM SUCH CON- §

TAALT OR SUBCONTRACT FIMISH [

SCALE M/ lsn:zrl ur |

FORM 001l 10-22-75 4 3 * 2 l 1
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\.."(‘.ﬁf’ ‘zf" j ’.‘ E

DATA 401 BROADWAY § 4857 REV
PARTS LIST | AMPEX PRODUCTS reowooo ciry | |PL 3308359-01 B
REVISIONS DIVISION CALIF, 94063 (- SHEET ] ©OF 1
LTR DESCRIFTION APPO| DATE SIGNATURES DATE JCODE IDENT]CODE IDENT] CONTRACT NUMBER NEXT ASSEMBLY
A _|PRODUCTION BELEASE [#7 107 7locean 1 M reno 47709150 | 92739
B | REY PER ECN 26583 A . I _ ] DRAWING TITLE
MR e st ) ADAPTER TESTER CABLE
ENLAG
MAHAGER
ITEM |[OWGE]|  PART: DRAWING QUANT!ITY REQUIRED PER ASSEMBLY
NO |sizE NUMBER XX DESCRIPTION REFERENCE o1 -02] -03] -04] -05] -06] -07 ] -08
1 139-723 CONN, 20 POS J1 i
2 140- 107 CONN, 20 POS, CARD EDGE J2 1
3 616-829 LCONN, 20 PIN FL CABLE 5!
4 167~-063 KEY, POLAR])ZING . !
3 3308359 01 | WIRE LIST RET
OFG FOAM L 0 f. °

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



COOE PE

1 SUMMYVALL -
1 cawons WIRE LST wi [3308359-0
_BO_| amo | oatE DRaWH D MOREND o sreD A, ety | TITLE SHEET OF ] i
uate_ 4 /2177 wate -7 ADAPTER T
D T TG TESTER CABLE 1
— !
DATE DaTE: -I i
WIRE FROM TO B i ITEM MO, :
‘::;‘ °‘”’g’ L5 ‘;EZ:“N‘:‘: BHE SE L STH PACKELS ':E::.E:f: FEMARES Fogm, | Wl | tor 4'
1 28/ 5° | ;- CRIMP CRIMP J2-1 INENEN
| 2 n-z ] Jz-2 ITs | l
3 n-3 J2-3
| 4 J-4 J2-4
5 -5 J2-5 !
(] Jl-8 _ J2-6 || '
[ 1 =2 J2-1 l !
8 I-3 J2-8
| 9. I8 12-9
| 10 ] Jl-10 Je-10 1
11 '"':." Jz-1l 1. ;
12 | -1z J2-12 :
13| J1-12 J2-13 1
| 14 J1-14 . J2-14 -
| 15 11-15 Jols L
15 21-16 J2-1s
| 7 B J1-17 Ja2-17 N
.
18 Ji-18 J2-18 :
| 18 i J1-18 i Ja-lg
20 | 28/8 5 1-30 CRIMP CRIMP J2-20 1 {3 | =2
i !
H— f !
. 1
1
i i‘
1
]
i
i
:
— ;
L H
F
I
| 1
B i
O | G ' }
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| AmPE X [EFNEHR WIRE LIST R i
B0 ave | oam e | aem wAL | oW R MY EHGE APRD- L5l e TITLE [smeer 1 or 1
A loph2 |98 G0 pare_8-11°7F ot 57302y J2 TO LOGIC CRASSIS ]
- EOOO w f‘:‘)’/‘f{fr CHECKED: RO EMGA: DDK soo :
QATE. OatE: -
WIRE FROM L] B B30LETE-XX B ITEM NO.
‘:‘;E 5‘&“?:" \GTH '::::;."::’ FROCESS sia | s PROCESS "'!;&m AEMLRS o | wme | 1o
1 26/4 J2-1 WRAP WERAP A3-55 -15 VOLTS - e -
2 [ az-2 4 : [ Jo-4 GND [ B EJE
3 J2-3 A3-81 415 VOLTS
4 J2-4 JZ-6 GND
5 Ji-5 AZ=21 =5 VOLTS h
E J2-6 Al-1 GND [
” Ji-w : A2-14 SELECTRD -L
5 J2-8 I3 GND
3 _de-p J2-15 GND
10 . JE-14 Ji-g [S1X1s
1 J2-11 AZ-15 SERYVO CLK =N
1z Ji-12 JT-o GHD
13 J2-13 AZ-1T SERYQ CLK -P
11 J2-34 2212 GND
15 T2-16 Fe-z1 GND
10 R o : “.ra—tes AN
bl 15-11 . A2=2F READ CLK -P
18  Je-1s J2-20 GHD
1 J2-19 h2-2d RFAD CLK -l
20 J2-20 JZ-28 GND
3 Jz-21 AZ-1 GHD
-+ J2-22 KEY
1 J2-123 AZ=23 READ DATA -N
24 J2-24 A2-87 INDEX -L
25 J2-25 AZ-25 READ DATA -P o 7]
N J2-26 ) AZ-12 SEEK END 5 |
27 J2.27 32-33 GND ST
<8 TR N (N N i S2-23 GND
29 Jo-29 hz-14 WRT CLK -P
a0 J2-30 ; Al-12 ON CYL -L
71 J2-31 ; (AZ-20 WRT CLK -N
sz ! 12-32 i ’ AZ-5 SF.FK ERROH -L
] 13-33 Ja-19 GND i
&4 Vz-34 A2-8 FAULT -L i
ug 12-385 : Az-21 WRT DATA P :
36 J2-% i A3-35 READY -L AN
an 12-37 ' Az-13 WRITE DATA -N i
53 J2-38 AZ-10 PROTECTED -1,
) 4 J2-39 v A2-2 GND [ ]
a0 28/4 J2-40 WA P WRAD ADDRESS MARK -L| - | 87| -
I

‘m- - PN
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———
- SUNNTVALE
A NP EX [yl WIRE LIST WL 390382501 i
=) g, DATE ®o LM oare | ok BEMY R A, o YA TITLE |=nmr 1 ol
S| p bt jemgnr | acuc owen ]
id AV ) ) J
Chas oo _ [ oAt DOX 900 I _
WIRE FROIM TO B SO0627 B=RX W ITEM NG,
| :‘;! G‘;‘E-f;" LT :'!'n?:f‘( ocess s | o rrOCESS 'r:m s Ao | W [ )
1| 15 FWE CORD-G - SOLDER .8, C P.$. GND LUG - | -
2 18/5 PWR CORD-B - Fi-1 ENRD LUG F1 - 41| -
a 18/9 PWR CORD-W - P8 AC2 WHITE WIRE - -
4 in/2 ¥1-2 SOLDER §27-1 SIDE LUG OF F1 - | 9| -
8 138/2 B27-2 SOLDER P8, AC 1 - | 85| -
—— G
§ B1-1 EXBTING PS5 AC1 | BLOWERAC - -
: Eﬂnuc &
i 81-2 WIHE L 4 P8, ACZ BLOWER AC - -
8 18/8 P.5.C. SOLDER SULDER ps v |GEENBYUE T | - e | -
] .
10 26/ P.5. + ¥ SOLDER WRAP Aled HY - | . -
11 26/4 P.Y, +V T Al-D 45V - | a7l L
12 38/ P8 +¥ > Az Y - |87 -
13 2614 P.5. 4 ¥ SOLDER WHRAF A3-3 45V ) - | 87| -
14
15
18 26/4 B8, - ¥ SOLDER WRAP Al-2 GND - e -
17 26 /4 P8 -V Al-100 GND - | 87| -
18 26/4 P.§, -V A3-1 GND AN
i 26 /4 P.5. -V SOLDER WRAD Ad-99 GND - |8t -
|
|
T
S

MW ST 17D
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VO I

i 2::?;:::: WIRE LIST WL I 3309801 :
oo asrn bate ) arsp DAY | Olawn 5 M. smnaw/‘fﬁj,y,ﬁ.- TITLE [weer | o g
B ot G/2/78 parg lop o o . T
i}g&:;ﬂm Y e I | Pl et gg;"[gghsl’:\m-ll, WIRIRG 1
Dave L. D DARE i
WIRE FREIAA 0 MY 3I09RET XK B ITE e NG
\':;l 3;'::-’ e :‘l:m raceLss e wa rOCESE :::::fl' FEMATTS Frcan i | o
1 26446 D§5-A SOLDER SOLDER D54-4A - |z |-
2 [ DSh-A 4 i DS24-A Al AlA
3 D526 -A D534
3 DS3-A DS23-A
5 DS23-4 | D32-4 ]
§ D82-A SOLUER DS1-4
7 DpSl-A WRAP Al=2 +5 VOLTS
& ' L3254 SOLDER DS15-A +5 VOLES
g DSE5-4 SULDER DSlh-&
10 DSib-A . A pS13-A
1l DS13-A D512-4
12 DS12-A D5ll-A
13 DS1L-A D510-4
14 DS10-A 059-4
15 DS9-A D53-4
) LS4 037-4
L7 f ns7-a SOLRER n36-A F Y|y
Lis | 2674 L56-4 SOLDER WRAF Al-d +5 VOLTS - (87 |-
19
2000 2604 DI2{-4 SOLDER SOLDER D31%-4 - sT |-
21 A 1o psio-a A L 8184 Al Al
| 22 DSLl8-4 ¥ nSL7-A
23 D317-A ¥ SOLDER D5 lG-a 1 \
| 26t4 __DSie-4 SOLDER WRAP A2-3 15 YOLIS - lar b -
z5 o I )
26
26 ) 2nre D32l-A SOULDER SOLDER R1-3 e
28 [ 2674 R1-3 SOLDER SOLDER Bl-2 - s -
| 201 26/4 1 _RL-2 SOLDER | WEAP A4 +5 YOLTS - yr -
10 l
a1 | 2674 S4-3 WRAF WRAF 53-3 - |s7 | -
| 2 s _53-3 | [ 51-3 Ak
33 ETPCR N ' s1-3
e 8122 i 526-2 7
12 1 5le-2 Elh-2
16 r 514-2 . 513-2
37 513-2 S12-2
| 18 512-2 511-2
39 ) 511-2 §10-12
4 510-2 59-2
a1 | 59-2 84-2
47 58-2 87-2
43 _g§7-2 I S6-1
44 $6-2 Y Y §5-2 ¥
45 2674 5322 WRAE WERAP Al-89 CROUND -y BT -
46
47 _
43 ]
49
S0
5l
52

O sl -
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SUMNYYRLE

| AVIPEX Puithrg _ WIRE LIST WL | 0sers-0l j
wa AP (T3 R ol | o Enrl AMHD- TITLE
patt BATE: CONTROL PANEL WIRING ]
CHECEIT T NG DD\{_-’}DOB T
— . L. oIk :
WRE FROM. 10 Ba¥ 3300867 0K A TTEM WO,
:: G;:'c"' ST m OCESS Th Th L :::;’ﬁ Ly sy frow | e | 1o -
$3 | 26/4 PS22-C | SULDER _SOLDER §254-C HESEAE
56 | 4 S254-C sorpEw 1 SOLDER 5258-C I JESL)
55 S75B-C SOLDER SOLDER 5256~
ab 525C-C SOLDER | WRAF 5222 ;
L 5%2=2 WEAF L L 321-2
5 ) 871-3 | §20-C
59 520-C 517-2
&0 g17-2 5k6-2 .
61 sle-2 t I L 515-2
2 _515-2 {- 531-2
5311-2 518-2
i S18-2 i a19- F Y
65 | 26s4 519-2 WRAP WRAP A7-99 GROVND &7
£b ; —
62| 264 §10-2 WRAP || wrar §529-2 - lar ] -
4 579-2 T 524-2 P Tall
69 524-2 | 523-2 [
70 523-2 f E s28-2 PO 1 1
1] 2644 328-2 WRAFP 1 WRAP al-100 CROUND - iar| -
72 -
i3} 26/4 S25A-5 SALDER SOLDER 5259446 -9293 87 | -
) 5294-6 _ URAP £01-286 -3293 (L)
15 §254.2 | YRAP A01-24 -0980
525a-1 SOLDER S254-4 -9140 : :
b S25A-4 S S WRAP AD1-56 -9140 [
3 52543 SOLDER S254-7 3660
78 52547 WRAP 401-77 | -3¢60
80 S2UB-1 SOLDER 5258-2 | -5 HRaD
a1 5258-2 SOLDER 5258-3 -5 HEAD
82 S25B-3 WRAF A02-R6 -5 HEAD
83 5750-1 SOLDER s250-2 -LECT
84 §25¢-2 ] SOLDER 525C-3 -LNCT
4% $25C-3 | SOLDER 525C-6 -LECT |
86 525C-6 ] SOLDER EPEY -LuCT 2K 2E]
81| 26/4 $25cC-7 SOLDER | wmar | sezeza | wer - Ta7]-
88 B
89 | 26/4 DE1-C WRAP WRAP 47-9 PROTECT L.E & | - |87 -
0| & DS2-C 4 A A2-7 FAULT L E.D. 444
a1 DE3-C a2-11 SEEK END L.E.D.
92 DS4-C 825  SEEK ERROR L E.D|
g3 DEL-C A2-54 LIT O LFEE.
94 nsT-C AZ-52 BIT 1 LED
g5 DERal ] A2-5 BLL_ 2 LED
T3 DSG=G _ 42-58 BIT 3 LED
97 p310-C 42-35 HIT 4 LED
55 BS11-C i 82-38 BIT 5 1D
9y D312-C 1 A2-43 RIT & LED
il DS13-C 0 N R 82240 BIT 7 LLD
1 DS14-C . 42-17 HAT B LED
10z B315-¢ a1-19 BIT $-1ED
103 ¥ 55-1 r 1] al-51 SROO+ ¥|¥
o] 26:e I 55-3 WRAFP WRAF Al-52 SBO0- _| a7l -

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



L0 O

i ] Svenas WIRE UIST WL 330947501 ]
T I T N L N TR et LT e | A |
|__1_ L1 . cate B/2f78 oate_ cley o S N . . T
. 2;;_% T 727f e ) Thech %giTEHTﬁ‘BP}\NLL WIRIKG :
DATF A L DATE _
wilE FROM, L) S JINGRET XY BaATEm MO
- Gat T e HOTESS Ha s recdest ',i:f.ff.‘ taiH [rewy S IS
[ 1 2654 D53-A SOLDER SOLIER DS4-A - ar 1-
2 ) DS4-A 4 f DS24-4 Al Aid
3 DS24-4 DEI-A
& D33-A [ B323-A
5 D523-4 | ] DS2-A
[ D52-4 SOLLER DS1-A
7 DSL-A WRAF A1-3 +5 VOLTS |
B ' L5254 SOLIER DS15-4 +5 VOLTS
3 _DS13-4 SOLDER D514 -4 '
) . pSla-A )  y DS13-4 HE
11 DSL3-4 DE1Z-A
12 D512-4 D511-A
11 DS11-A D510-4
14 DEL0-A DS9-A
| 14 D59-A DSE-A
1A D3F-A f DS7-A
17 ¥ ns7-A ¥ SOLDER DSE -4 L Bk
18 | 2674 D56-4 SOLDER WRAF Al-d +5 VOLTS - lar |-
|-12..1 — -
20 ] 26/4 D320-A SOLDER SOLUER DELG-A - sl
24 4 nulg-n Ji “ DE18-A ‘ A !
22 DS18-4 DS17-4
23 4 DS17-4 SOLDER LSL6-A Y|y
a4 | 2et4 D516-4 SOLDER WRAP A2-3 +5 VOLTS I I
4h
26 T
2| ik pS71-4 SOLDER SOLOER RL-3 - larg-
26 | 2pi4 Bl-3 S0LDER SOLDER Ri-2 - iar]-
2 2644 R1-2 SOLDER WRAF | a2-4 +5 VOLTS - furi-
1] —. S IR IS | 1o
Bl 26/ 4 S4-3 WRAP WRAL 53-3 - 1a7 | -
a2 A 34-3 j[_'l—" i 51-3 YR BE
33 _52-1 ! 51-1
44 51-3 526-2
iy 526-2 i 514-2
16 _5l4-2 1 513-2
37 513-2 512-2
| 35 512-2 511-7
39 S1L-2 510-2 71
40 5LG-2 59-2
61 59-2 SH-2
42 £3-2 57-2
41 57-7 _ S~
LA * 56-2 85-2 ¥ ¥
45 26 §5-2 WEAF WRAF Al-59 GROUND -8 -
4
47
43
4%
50
51
52

e
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WIRE LIST WL 3309875-01 :
DATE " | DRAWS: EHGA &P TITLE weET F oo g
DAL, e CONTROL PANEL WIRING T
[ G ER, DX -1003 1
. i | DATE: T :
e : oM o Ba¥ 3300867 X R 1T 100,
By el \GIH oy OCESS $Ta ta HOCES it R, oo | wmt | 10 -
53 | 2674 P§22-¢ | . SOLDER SOLDER 3254-C - a7 |-
54 4 §254-C SOLDER, SOLDER $258-C [ R BE
= 825B-C SOLDER SOLDFR, 525¢-C .
1 1 . s25e-¢ SOLDER. WRAP §22-7
82372 URAP . 521-2
sg ] . | §21-2 A 520-¢
59 520-C s17-2
60 517-2 S16-7
61 Sle-? 515-2
62 515-2 _ sywi-z | o 11
&1 831-2 ' _ 518-2 -1
&i Sla.7 d 519-7 L F Y
£5 4 26/H §19-2 WRAF WRAP 47.-99 BROUND 87
86 . .
a7 | 2644 530-2 MRAP WEAP $29-2 - ls7 ] -
| & §29-7 L §24-2 ) (4 |
| [9 S24-2 1 §23-% )
70 1 523-2 528-2 i
71 | 2674 828-2 WRAF WRAP 42-180 GROUND - et |-
2 . — e
73 | 2644 5254-5 SOLDER | SOLDER S254-6 -9293 NEE
Sul A arag : URAP POL~26 9293 IR NE
154 320A-7 WRAE 401-24 -(98D
BT _ g254-1 SOLDER S254-4 9140
I 5294-4 WRAP A0E-5E -53149
78 52543 SOLDER 523A-7 -9680
7% _825A-1 ~ HRAP A0L-77 | -9660
B0 g24E-1 SULDER 25B-% -5 HEAD
Al §256-2 . SOLDER 5258-3 -5 HEAD
Bz §258=3 WRAP ABZ-B6 -5 HEAD j[ )
83 5256-1 | _sounee 575C-2 _LheT T
4 §25C-2 SOLDER S250-3% SLMET i
85 s25c-3 | SOLDER 523056 -LACT _
36| ¥ 325C-% - SOLDER, §25C-7 SLNGT "3}
87 2674 825C-7 SOLTER WRAF AQZ-35 ~TWET - | 37| -
B8
as | 26/4 pEl-C WRAF T T Twwar | a2-y" " |TProTECT L.E D, N T
a0 4 ps2-¢ ] L w7-7 FAULT L E.D. [N
a1 D53-¢ 1 YR SEEX END L.E.D.
92 DS4-C 42-5 _ SFEEX ERROR L.E.D
a3 DSE-C i ; A7-54 BIT O LRE.
TN BS7-C : .Jr_.._,_,_,__, 42-31 BIT | LED :
85 DS3-C ; A2 BIT 2 LED i
96 D39-C A2-58 BIT 3 LED '
97 DS10-C AZ-33 RIT 4 1ED
98 DEL1-C AZ-18 BT 5 LEm | L]
49 DS12-C A2-aZ BIT & LED
100 D813-C i azoan BIT 7 LLD
101 DS 14-C AZ-17 BIT § LED
102 LS15-C : £2-39 RIT 4-1ED
103 L 4 85-1 ¥ Al-52 TR0+ ]
1040 2674 55-3 URAP WRAP Alosz SBO0- Tl -

A O | RN
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P WIRE LIST wi | 2308875-01
[ o] Al bahl [14-] D natt [ [ Yy m
LI _ %gg?g%apmn WIRING
— . Bt DARE:
WIRE FROM 10 Wi 3309867 XX
ol I verd e e Fecress P A s e T
105 | 2674 $6-1 WRAP WRAP A1-51 SEOL +
106 L 86-3 — [ al-41 SBOL -
Hd §7-1 Al-66 SBOZ +
108 57-3 A1-65 SROZ -
109 s8-1 Al-74 SBO3 +
110 8E-3 Al-67 ‘8BO3 -
111 59-1 al-75 SBO4 +
112 59-3 A1-76 5BOA -
113 510-1 AL-T3 SROS +
il4 EL0-3 AL-7L S805 -
115 511-1 _ Al-79 SROE +
Li& S11-3 K1-78 SBOG -
117 g12-1 Al-B4 SEO? +
it 512-3 Al-80 SBO7 -
5131 AL=83 SBQS +
213-3 Al-BE SEQB -
21 i Sl4-1 Al-85 SB09 +
122 21413 ] Al-88 SEQY -
123§ DE5-C A2-13 SELECTED LED
¥ DS16-C A2-48 a0 LED 0
125 D817-C A2-4T HD LED 1
126 BS18-C A2-51 WD LED 2
127 p319-¢ A2-53 AD LED 3
D820-C 42-73 HD TED 4
127G Da25 WRAP AT-82 BEIT 10 LED
515-1 SOLDER Al-11 + SH SW
131 5i5-3 | al-18 - SH sW
132 S16-1 ! al-33 + RESET
133 516-3 -[ AL-34 - RESET
L34 st7-1 ; a1-27 + BT Z
135 517-3 Al-31 - RT Z
136 sal-t ; Al-40 1 LD REG
135 s31-3 SOLDER AL-39 - LD REG
136 526-L WRAF Ap1-28 SBLO4
139 526-3 WRAF ADLl-30 SR10 =
WAy S1R-3 WRAP Al-38 + AUTO
141 518-3 WRAP 41-37 - AUTO
| ¥ §19-1 SOLDER y al-19 | + scsw
lai | sese 519-3 :_ SOLDER WRAP al-20 - SCSW
144 —
Las | 2es4 | Ri-1 . souLDER WEAP AL-6 + INTP
146 ) §20-1 [ 4 Al-15 - ALIGH
147 520-2 Al-10 - ALT
145 520-1 Al-8 - SEQ
| Las 520-4 B AL-9 -5EQ FWD
150 520-5 1 3 Al-32 -SEQ REV
150 | 26/4 52-5 SOLDER WRAF al-7 - RAND
i, [ ]
155 2674 521-1 WRAF WRAP A3-93 - 250 j4 IN
154 | 26/4 521-2 WRAP WRAP £3-94 RANGE SW GOM
155 264 521-3 WREE WRAE A3-95 =125 F- I
15k

o a1
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CANFOmIA WIRE LIST WL l 3309875-01 i
"o L] DAtE DaWH- EHGA AP TITLE wEET 4 O 4 |
g:‘“c_lw :;_'m ﬁgg'{ggragpmu WIRING 7
DATE DAY :
WIRE FROM 10 r 3A09BAE7 XX B ITEM WO
:g' c';‘“&"" 1] '.:'.:::: rocess s wa hOCEaY :'!'.’::’ﬁ LI rhom | wam | 12
157
L53 12674 §22-1 WRAP WRAP A3-91 SIGH SW - a7 ] -
L59
160 | 2674 §23-1 WRAP WRAP 22-94 +READ - |87 -
18] |26/4 §23+3 WRAP WRAP A2-96 -READ - |87 ] -
162 12674 S24=1 YRAP _ WRAP A2-83 -DLSH - 187 | -
161 L2674 524-1 HRAF WRAP AZ-BF -DESW =13z~
£h
165 12674 D321-G | WRaAP WRAP 42-22 ERR_LITE - 187 |-
164
Fo¥d ;
163
65
78
171 | 2644 528-1 WRAP WRAP A42-90 +WRITE - |B7 | -
72| & 525-3 ] ) A7-92 _WRITE [}
173 529-1 22-75 -SER-
174 §29-1 A2-77 -SER+
175 $30-1 A2-65 +LRHT ¥y ¥
176 | 26/4 330-3 WRAF WEAF AZ-67 -ERHT - |87 -
177
178 | 26¢4 MI—+ CRIMD WRAP A3-97 +METER N
179 1 z6:4 I sBLANK_ CRIME WRAP A3-96 -METER S
B i
181 | 7ii4 n523-0 WEAT 1_&&1’ A3-72 IBCYL LD - lar ] -
Va2 loggs LSO WEAP ] WEAF A3-92 READY  LED FE -
187 | 26/4 DE22-4A YRAF . WRAP 43-76 POWER OGN LED - le7 |-
154
L85 | 2644 51-2 WRAP WEAP J1-8 DEV SCL & - |87 -
186 | 26/4 52-2 WRAP WRAP J1-3 DEV SEL I - lar |-
157 | 2644 £3-2 WRAP ] WHAF J1-13 DEV SEL 2 - ler| -
138 | 26/4 §4-2 WRAP WRAP J1-7 DEVY SEL 3 -ler| -
184
130 | 26/ TP L SOLDER WRAP A3-20 ALIGH TP -8 -
191 | 26/64 TP 2 SOLDER WRAP 43-100 Gan TP - |87 -
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DL4GTR CODE: [J

AP pyppiiion WIRE LIST WL 3309876-01
O e ATE o WM oAt | pmaww, S .0, ence warp 1 F Fude TTLE et ] o |
-1 " e 873778 wr  f-7- 35 To L0GIC CNASSIS ]
(4 {al]-3 :-- " }1 ' O EreCall - 9-'TCIB -
an AT DaTE _
Wwiké FROM Ta P JG08KET-XX Wt [TEm MG
":;' “:f(" M ::::ﬁ HOCESY Sta va ROCER ::guﬁ s NG | ke | 10
1 2604 Jl-1 WRAP WRAF Jl-a SHARE - |az | -
2 ) ] 11-2 L Lk AL-57 steect ruamte | A KA
3 J1-3 DEYIGE &eLECT _‘-“4__
4 J1-4 Jl-6 GHD
5 Jl-5 Al-42 CONTROL. TAG 1] 1
G __J1-8 Ji-10 an '
7 JL-7 PV LCE SELECT
A JAL-8 DEVICE SELECT,
a 118 & 100 o 1|
10 J1-10 JL-ir LRD
11 71all ARG Ls |
12 19212 A3-93 GNB |
14 11-13 NEYICE SELECT 1
14 1-ta Il-15 GlY
15 115 Al-9 Ls o
16 Jl-16 J1-18 D
17 J1-17 rEY ]
13 J1-18 AT-99 G
19 11-1% Al-hd GET O]
741 o n-za Al-49 SET HEAD ||
71 1.2 25 LMD
s Jl-22 L1-22 LS 10
T4 11-7% AL-90 Filg 3
2u oalliZ4 b al-a5 BUS_2
i5 11-25 g al-z9 CND
6 1L-26 E 14 GHl
| 27 SO N . ' Ll-A3 BUS 5 1
23 J1-78 % Al-58 BUS 7 100 ]
a0 Jji-24 Ad-100 L0
g 1130 A1-100 LHD
il J1-31 . Al-bl _HUS 9§
47 J1-32 AL-50 BIS 8
33 i J1-33 | J 3 AL-46 BUS 6 v vy
3| esa J1-34 WRAP WRAP Al-44 BUS & 1s7] -]
[]

e
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T - DaTE . nAM g :".,’J
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woogd PV obLX-300b
oatl SEN Dl
wIRE FRACIM 10 w3 30YERT-XK B ITEM NO).
:;' G;‘:’:’ wrn "::r:f.' reocesy sa 5Ta HOCESS :i‘rr“ﬁc; AN oo | e | ro
1 3074 _ALl-3 WRAP WRLP 423 +5V -degl-
RB2-3 ] ] A3-3 +5V - ‘8B |-
3 n1-4 a2-4 +5% - |es |-
4 30/4 22-4 HILAP HRIP A3-4 +5W - |e=m |-
5
[
7 30/4 nl-1 WRAP WRAP a2-1 GND - (BB ‘=~
& ' A2=1 Ad=1 GND - |gB |~
g B1-2 AZ-2 GHD - |aB |-
10 30/4 p2-2 WRAP WERFP A3-2 GHD - |es |-
11
12
11 3074 A1-99 WRAR WRAP #2-94 aan - |se |-
14 : A2-99 n3-9% GHD EE
15 Rl-)00 [ 22-109 &ND - [8B |-
16 30/ n2-100 WHAP WRAP £3-100 Gup - |es |-
17
14 !
19 30/4d _A2-29 WRAP WRAP A2-30 - 5% - |88 |-
20 i0/4 232-10 WRAP WHAP n3-29 -5V - |es |-
21 Jo/4 AA-29 WEAR | HERAP A3-30 -5y - &8 | -
py
?3 .
24 /4 #3-55 WRAL WRAP Al-586 -15v - {88 |-
25 30/4 #3-81 WRAE WRAR A2-82 +15v - |58 |-

-
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_ DAt - e ATl i
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:;' “;f(" P ::'.;':\‘:‘ POCESS " i recCis '.::__E.'Nmu e v | wemf | 13
1 IR J1-1t WRAE WAl J1-% SHARE - | &7 | =
2 4 J1-2 ~ A a1-57 sueet vase | A A TA]
4 31-1 | bevrce serECT L 11 ]
4 J1-4 11-6 GBD 1L L
5 J1-5 A1-42 CONTREDL TAG | | ]
& J1-6 | Ji-10 LD
? Ji-7 SVICE SELECT 3 Lo
B i 11-8 DEVICE SELECT O
9 11-9 Al - 141 R 0]
o Jl-1a JLl-12 GND
11 ol =1l 4 o al-BY Bs i 14
L2 11-12 AJ-99 GHD
13 Jl-13 DEVTICE SELECT 2
1 T1-1d R I11-16 Hid Lol
15 1115, A1-98 s |
16 J1-16 J J1-15§ i 1
17 J1-17 ! ki
14 I1-18 Ad-44 GHL
149 C_Jl-1s Al-43 sET CYL 1
20 J1-20 Al-dd 5ET HEAD ]
2] J1-21 Jl-25 GHD ]
¥ J1-23 L1-22 Lug 10
24 11-21% AL-20 RUs 3 NN
| o =24 Al-9% EUs 2 _1-
25 11=-29 Al-i9 L[]
i flalb A1-10 [H0IN -
27 1-27 ALK Gus 5 11
23 ... JL-24 P Al-58 Bus 7
20 =29 1 | __ad-lop ] oAb
in 11-30 A3-100 GHEG
il J1-3t Al-fl RUS 9
32 J1-32 Al-59 RUS B
33 JL-13  J | J Al-46 HUS & Yiy
3| 2674 JT1-34 WRAP WEAY AL-44 BNS 4 - larg -
-1
u———
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B T Yo ET Lnfggigoggmssxs WIRING 1
BATE N B DAk . N
WIRE FROM 0 ¥ 3130986 7T=15 R ITEW MY,
:';' vl e :‘::::‘:’ (=T Ha A MOCES "t::::l!": REMAEES P [ wkt | 1o
i J0/4 nl-3 WEAE WRAT 22-73 wEY —lag |-
. A2-3 JL A3-3 +5V — JBH |-
3 nl-4 AZ-4 +53F - |EB [-
4 2074 AZ2-4q WHAF WRAP Al-4 +57 - |BE |-
5
£
1 30/4 21-1 WEAP ' WRAP An2-1 GKD - (BA |-
1] ‘ A2-1 A3+l GO = (38 [=
g nrl-2 A2-2 Glo - |RE |~
10 Jo/4 Ad-2 WHLE WRAP h3-2 GHD - |BE -__
11
1z
13 3074 Al-989 WA P WEMNP A2-9% GHD - |BR |-
14 r2-99 h3-99 G0 - |88 (-
15 ALl-100¢ 22-100 GO - |BR |-
16 /4 A2-100¢ WRhI WRAP A3-100 SHD - |88 | -
17
1y ' R
19 3o/4 A2-29 WRAP WRAP A2-30 -5y - {88 |-
21 30/4 . A2-30 HWERAP WEAP A3-29 -5V - b8 |-
21 ELRE | £A-29 WEAEF HEAP Ad-340 -5y - |88 |-
22
23 1. - S
29 JuS4 AX-55 WENAP WRAP A3-36 -15V - |88 | -
25 30/4 A3-81 WRAL WRAP AI-B2 +1aV ’ - |68 | -
i
k
— e )

M —
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R e WIRE LIST WL | 3310017-m j
e T e | amm oateFonawn EHGH APFD TITLE [wer 2 o 2
ingL I N N N | — oL B LOCIC CHASSIS WIRING ]

] DDA -900E .
DalE- DTk .
WIRE FROW i) o ] JOEE 6T - NX W 1T O,

oy Gavau 16 vkt FrOCESs e o MOoCH iy AT o0 | WIRE | 1O
53 30,9 o, 50 a2-21 WE HEAF Al-23 ~CRET — 1 gn | -
54 2.0" | a2-84 ) | Al-§9 +BITS 4 Alald
55 1.5" A2-80 al-72 +P1TS 3
56 2.0% p2-88 Al-68 +EITS 2
57 1.5% H2-748 Al=-70 BITS 1
58 3.5" 7 2-86 Al=27 BITE O
59 5.0 R2-79 Al-1% ~ALIGH
60 1.5" 52-24 21-14 45T 1iD
61 1.5" A2-21 A1~13 450 ON i
632 1.57 82-21 n2-16 +5T 0K |
63 6.0" A2-92 ' A1-10 -ALT
64 6.5" A2-95 Al-7 —RAHD
65 3.5 mz-71 B1-35 -SEDE HD
66 5.0" #2-83 a1-21 ~C¥Y, SELE
67 40" AZ-72 Al-36 —F/W CON
43 1.57 A2-98 A1-57 -8ELE 4]
£9 7.5" n2-36 Al=6D CYL A8
70 1.0 n2-24 Al-F2 CYL AB
T3 l.3" .’\2_-‘44 rl-54 | gyl A7
72 i.n” AR-46 A1-48 CYL A6
73 z.0° 52-43 Al=64 YL AS
14 1.0" a2-41 A41-45% CYL Ad
15 4.0" £2-50 71-93 - CYL A3
15 a.0v| _az-tw A1-92 CVL A2
37 3,0"] _A2-6d £1-87 CY¥L Al
78 i.p° A2-62 ] A1-96 CiL Al
7o 1.0" R2-12 al-16 +5ET CYL

| 50 LR nz-G9 al-5 -5007
81 i.0” A2-ER a1-97 +HUS BIT O
g2 | j40n -7 H1-20 +BUS BIT 1
83 10" ni-74 A1-94 +LUE BIT 2 ]
a4 2.5" A2-70 Al-G1 +E1'S5 EIT 3
g 1.5" a2-57 | | B1-44 BUS 4
i3 3.5" n2-56 Al-23 CYL 1o
a7 1.0" AI=DD 3-89 KD ALIGH CATE
g f lism  a2-s Y | Al-58 BUS 7 f 1
7o 3074 (1.D" r2-61 WELE WRAP A1=51 nUs 8 - BR| -
an
a1 /4 4.0 Al-12 WEAP WRAP ni-61 oH CYL ~| BB| -
97 3074 {1.0° Al-11 WRAE WRAPD nZ-14 SELECTED -| BB| -

oy
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Artisan Technology Group is an independent supplier of quality pre-owned equipment

Gold-standard solutions We buy equipment Learn more!

Extend the life of your critical industrial, Planning to,upgrade your/current Visit us at artisantg.com for more info
commercial, and military systems with our equipment? Have/surplus equipment taking on price quotes, drivers, technical

superior service and support. up’shelf'space? Well give'it a new home. specifications, manuals, and documentation.

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, represéntative, or authorized distributor for any manufacturer listed herein.

(217) 352-9330 | sales@artisantg.com | artisantg.com TECHNOLOGY GROUP

We’re here to make your life easier. How can we help you today? Vl ARTISAN




