










































































1. Within the subcolumn A and E via holes

of each socket position in card rows 2.5

of card columns A B,U, and V.
2. Within the subcolumn A via holes in card

rows 2-5 of card column C.
3. Within the subcolumn E via holes in card

rows 2-5 of card column T.
Horizontally, they are placed

1. Within the six socket positions of card row

1 in subrows 10 and 14,
2. Within the six socket positions of card row

6 in subrows 1 and 5.

Figure 1-19. MST-2 Single-board Pin Layout
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MST-2 Double Board
Card Side Voltage | Card Socket Pin Comments
Legend -3 BO6 Card columns A,B,U, and V can be programmed
+1.2 D03 and B11 from subcolumn C vias for card or cable
-@- -3V Pin Ground | D08 usage.
x +1.2V Pin Card socket positions A2, A5, V2, and V5, or
K2, K3, K4, and K5 are reserved for de-
A Ground Pin coupling capacitor packs.
) Low-profile ground rails are installed in card
©- -3V Via columns A and E of all socket positions—single
x +1.2V Vi ground rails in the perimeter positions and
- ‘a doubie ground rails throughout the remainder of
A Ground Via the board.

Figure 1-20. MST-2 Double-board Pin Layout
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Figure 240. Applying Lubricant to Pin Aligner

Laminar Bus Lead

® s

Bus Connector

Wire Bus Connector

Load

Bus Tab

Fracture
Load 5] | —Load
r<— Duckbill
Pliers
© Wire Partial Connector

Figure 241. Laminar Bus Connector Removal

Duckbill Pliers

the jaws of the duckbill pliers as indicated in @, Figure
2-41 and apply a load to open the crimp. While the load is
being applied, pull the wire out of the connector perpen-
dicular to the applied load.

Use a bus connector when replacing or adding leads to the
laminar bus. Solder the connector to the tabs on the bus
and to the leads simultaneously.

REMOVING A DECOUPLING CAPACITOR FROM A
BOARD

To remove a decoupling capacitor from a board:

1. Remove about six cards from the area of the capacitor
to be removed. This allows a sufficient working area.

2. Use a screwdriver that is 6 inches or less in length.

3. Grasp the screwdriver handle and carefully insert the tip
of the screwdriver between the shoulder of the capacitor
housing and the top edge of the stiffener and carefully
rotate the screwdriver handle. The capacitor housing is
disengaged from the board.

VOLTAGE CROSSOVER ASSEMBLY

The voltage crossover assembly electrically connects a
laminar bus to a board. Each board is encompassed by a
U-bus. Power is supplied to the board through the voltage
connectors on both sides of the board.

The voltage crossover assembly is made up of four
stranded, insulated wires. A tuning fork connector is
attached to one end of the wire; the other end has a
connector that is soldered to the laminar bus tab.

The voltage crossover assembly is oriented by the two
locating holes that are on the toe or shoulder of the
housing; these locating holes are always positioned on the
board in the I/O area, facing toward the center of the
board.

Removal

To remove a voltage crossover assembly, grasp the top
portion of the plastic housing with a pair of duckbill pliers
and pull upward, releasing the assembly from its position.

CAUTION

Do not try to remove the housing by pulling on the wires
that protrude from the back of the housing. When the
housing breaks free of the board, be sure to stop pulling
on the housing. The other end of the wire is soldered to
the laminar bus and the connection may be broken.

Replacement

Before replacing the voltage crossover assembly, ensure that
the pins are straightened and aligned to within acceptable
limits by using the pin aligner (part 453868).
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To replace the assembly, grasp the crossover housing at
the top and insert the housing into the designated area. The
locating holes of the toe or shoulder of the housing should
face the center of the board.

BOARD REPAIR

Open Printed Net Repair

A break in a printed net on a board can be caused by:

1. An erroneous deletion where a pin has been discon-
nected from a net.

2. A broken pin in an undeleted net.

3. An open circuit in a printed net.

To repair a break in a printed net:

1. Locate all the pins in the affected net, using the board
discrete wire equivalent lists (by pin and by net).

2. Delete all the pins in the net.
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3. Use the appropriate wire caddy to reconstruct the
affected net, using the wire lengths specified in the
board discrete wire equivalent list.

Shorted Printed Net Repair

Shorts that can exist are:

1. Net-to-net.

2. Net-to-voltage or ground plane.

3. Pin-to-voltage or ground plane.

Because it is difficult to determine the extent of the
defect causing the short, replace the board as soon as
possible.

To repair a short in a printed net:

1. Locate all the pins in the affected net, using the board
discrete wire equivalent lists (by pin and by net).

2. Delete all the pins in the affected net.

3. Perform a continuity check between all the affected
pins. Those pins that are still shorted must be replaced;
see “Pin Replacement Procedures.”

4. Use the appropriate wire caddy to reconstruct the
affected net, using the lengths specified in the board
discrete equivalent list.



Wiring change procedures define the methods used in
performing board and cable rework. The engineering change
procedures for boards are based on a single rework
instruction philosophy. One set of rework instructions is
sufficient to rework a board from one level to the next
level, regardless of the level at which a board was
manufactured and regardless of the number of engineering
changes that may have been previously installed. The
engineering change procedures have been made to fit the
requirements of the MST-1, MST-2, and MST -4 families.

o MST Wiring Rule Restrictions

1. No stubs allowed. This requirement states that every
subnet, which is deleted, (or 2 pin net) must be
disconnected at both ends. This requirement is necessary
to prevent circuit reflections.

2. Only defined wire types must be used. This requirement
is necessary to prevent mismatching the impedance
requirements of the technology.

3. Only defined wire lengths must be used. This require-
ment is due to the critical circuit speeds at which MST
operates. Incorrect wire lengths change circuit timings
and can affect machine operation.

4. A maximum of two connections per pin. This require-
ment is due to the fact that all printed connections must
be capable of being duplicated in discrete wiring. The
physical restrictions of discrete wiring are such that only
two wires may be placed on a single pin.

The procedures must be followed exactly, as any devia-
tion from the procedures and their sequence may result in
additional work and unnecessary machine downtime.

o Hardware Restrictions

1. A housing is not reusable. When a housing containing
one or two wires has a wire removed, a new wire (or the
same wire) may not be plugged back into the housing.
The reason for this restriction is that the plastic housing
is internally damaged by the tuning forks when the wire
is removed. This may cause the connectors to back off
the pins. All additions of wire (using the tuning fork
connective system) to an existing wire are performed by
removing the existing wire from its housing and plugging
the removed wire into the housing of the added wire. All
wires to be added during an engineering change or error
recovery contain housings on both ends. There are spare
housings in the tri-lead wire caddies.

2. Minjature plug-on terminating resistors cannot be re-
moved from their housings due to the method by which

Chapter 3. MST Wiring Change Procedures

the part is manufactured and assembled. Attempis to
remove the resistor from the housing will cause damage
to the resistor. All deleted terminating resistors must be
discarded. Added terminating resistors will be included
in the engineering change. There are spare terminating
resistors in the tri-lead wire caddies.

Note: A tii-lead wire removal from a housing that contains
a miniature plug-on terminating resistor will result in both
the wire and the terminator being removed as a unit. If the
terminator is not called out to be removed, it must be
treated similar to secondary wire removal. The rework
instructions must be marked to indicate that the terminator
is to be added back during the add operations.

TERMINOLOGY USED IN REWORK

Logic Pin

Board pin used for communication to the logic circuits on a
card.

1/0 Pin (Dedicated)

Board pin used for communication off the board by a
cable. I/O pins are identified in the rework documentation
with a “I” next to the pin coordinate.

1/0 Logic Pin

Board pin used for both communication to card logic
circuits and communication off the board by a cable. I/O
logic pins are identified in the rework documentation with
an “*” next to the pin coordinate. I/O logic pins not
connected to other board pins are called *“one-pin nets.”
1/O logic pins are used on MST boards where there is
discrete cabling on the probe side of the board.

Net

Wiring on the MST board is made up of nets. A net is two
or more board pins connected electrically; it has one or
more subnets. A wiring change is an alteration to the
connections in existing nets or the creation of new nets by
the removal or additon of subnets. A net image is shown in
Figure 3-1.

Stub

A stub is a printed or discrete wire disconnected at one end.
Deletion of subnets can create stubs when one end of a
subnet is deleted, leaving the other end connected to a pin.
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Card Side D

Image Physical Wiring ALD

Figure 3-1. Board Net

MST cannot tolerate stubs left on pins after rework is
completed because of the generation of reflections that can
cause intermittent errors in machine function. Care should
be used when deleting board wiring to ensure that no stubs
are left on the board.

Subnet

A subnet is the electrical connection between two board
pins and it can be either a printed or discrete wire
connection. In a net image as shown on the add-delete
rework instructions, a subnet appears as shown in Figure
3-2.

P :I - Probe Side Subnet (Printed Wire)
P C

W c -« Card Side Subnet {Printed Wire)
W :' - Probe Side Subnet (Discrete Wire)

Figure 3-2. Subnets

Discrete Wire

Discrete wires are used on new boards because it is not
always possible to make the necessary connections with
printed wires. Discrete wires also appear on a board as a
result of engineering change activity because discrete wire is
the only way a customer engineer can interconnect pins.
Different types and lengths of wire are used in rework,
depending on the circuit speed and circuit impedance and
only the type and length of wire as specified in the rework
documentation must be used.

In the rework documentation, the types of discrete wires
specified have the following abbreviations:

Abbreviation Definition

CX Coaxial wire

FTR 50-ohm tri-lead

FTW 50-ohm twin-lead

NTR 90-ohm tri-lead

NTW 90-ohm twin-lead

™ Twisted pair

Yel Yellow wire, #30 AWG
Printed Wire

Most wiring from pin to pin on the MST board is printed
wiring that is distributed between the signal planes on the
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board. Two types of boards are available: a single-layer
board and a double-layer board. Card side printed connec-
tions on both board types are deleted by using a shallow
delete tool. Probe side printed connections, depending on
the board, are deleted by using a deep or shallow delete
tool as specified on the EC instructions.

CAUTION
The tool to be used on the probe side of a board is
specified on the rework documentation, and only the
type of tool specified must be used to avoid damage to
the boards.

Deep Delete

MST double boards contain printed signal lines on the
surface of the board and also in the interior of the board at
a depth which requires a deep delete. On a double board,
the interior signal line closest to the probe side of the board
can be connected to a pin. The interior signal line closest to
the card side of the board is never connected to a pin.
Therefore, deletes on the probe side of double boards are
always deep deletes to ensure severing both the surface and
the interior signal connection; deletes on the card side are
always shallow deletes which sever only the surface printed
connection.

The depth of cut of a deep delete is 0.0907-0.095” for a
MST-2 double board and 0.085-0.090” for a MST4
double board. The MST-2 and MST-4 ferrules use the same
cutter, with the depth of cut being governed by the
shoulder of the ferrule. Caution and care must be used
when selecting the proper delete ferrule prior to performing

board deletes.
If a deep delete is performed on a single-layer board, the

pin will be cut out of the board. If a deep delete is
performed on both sides of a pin on a double board, the pin
will be cut out of the board. Care should be used when
operating the deep delete tool to ensure that full depth of
penetration has been made.

Shallow Delete

Most MST single boards contain printed signal lines only on
the surface of the probe side and card side of the board.
There is one type of single board that contains not only the
surface signal lines but also shallow buried printed signal
lines on the probe side and card side of the boards which
are severed by using the shallow delete cutter. All deletes
on single-layer boards are performed with the shallow
delete cutter. In addition, card side deletes on all double-
layer boards are performed with the shallow delete cutter.

The depth of cut when using the shallow delete cutter is
0.0157-0.017”; the depth of cut is governed by the
shoulder of the ferrule. Care should be used when operating
the shallow delete tool to ensure that full depth of
penetration has been made.



BOARD REWORK
e Rework is directed by engineering change instructions.

e Rework is done by removing (printed or discrete)
subnets and adding (discrete) subnets.

o All board deletions are done first and wire additions are
done last.

e Instructions include a list of all pins in the affected net.

e New jumper assemblies and/or wires for rework for
trilead or twisted pair are included in the bill of
material (B/M).

e Yellow (#30 AWG) wire for rework and net reconstruc-
tion is in the wire caddy.

Board rework includes the deletion of printed circuitry and
the reconstruction of the net affected by the engineering
change. Board deletions are done first, followed by the wire
additions for net reconstruction.

Board Add-Delete Rework Instructions

The add-delete rework format is designed to provide the
information required by the customer engineer to make
changes to the board wiring. The instructions show:
1. Total board net prior to rework.
Total net as it must appear after rework.
Pins and subnets being deleted.
Pins and subnets being added.
Subnets being relocated to other nets.
. Add wire type and length.
. Terminating resistors being removed.
. Terminating resistors being added.
. I/O pin identification.
. Pins to be checked as removed after rework.
. Net sequence number.

—_

ADD-DELETE REWORK

Format

The format for the board add-delete rework instruction is
shown in Figure 3-3. The upper half of Figure 3-3 (A
through K) shows the following general information head-
ings:

Document title.

Machine type affected.

Location of the board affected.

Delete tool to be used for probe side deletions (shallow
or deep).

Part number of the board affected.

EC level of the board after rework.

EC level of the board before rework.

Previous board version number.

New board version number.

Number of rework instruction pages in numeric se-
quence.

The lower portion of Figure 3-3 (1 through 11) is divided
into two parts: delete and add. A description of each
column is:

1. Check Del: This column is for checking purposes and
shows the pins which do not appear in the net after
rework is completed. Pins deleted from a net are
checked when rework is completed.

2. Delete Col (Probe): This column shows the number of
probe side connections to be deleted from a pin. A
“0*” in this column shows that there are no probe side
connections to the pin, but the pin must be inspected
for the presence of a discrete wire that can be
substituted for a card side printed connection that is
specified to be deleted. A ““T” in this column indicates
removal of a terminating resistor.

3. Delete Col (Card): This column shows the number of
printed card side connections to be deleted from a pin.

Sows

Aoz omm

PN 5784004 (EC_710585)
PREVIOUS PN (5784004 (E

MACHINE 2085 PRESENT VERSION 000

BOARD _ 01A-B3 C 710584 (VERSION 000 (3

PROBE SIDE DEEP DELETE TOOL <:)r

} DELETE { | ADD {

ICHECK DELETE l PINS NET ‘RELOCATED. ‘ ADDl WIRE|WIRE | FROM TO | NET
DEL coL IN NET IMAGE SUB-NETS COL | TYPEILGTH | PIN PIN| ID

CHECK|PROBE|CARD| PINS | NET IMAGE | NET ID ADD | TYPE|LGTH | FROM T0 1D

ORNORIO)

Note: Also see Figure 3-6.

® | ©

®

®|©® ©@ O

@

For Instructional Use Only

Figure 3-3. Rework Instruction Format
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4. Pins in Net: This column lists all the pins in the net
before rework. Each pin is shown using the pin
location coordinate. I/O pins are identified by one of
two special characters next to the pin coordinate
(W or *): either case denotes the presence of a cable.
The presence of a terminating resistor is identified by a
“T” next to the pin coordinate.

5. Net Image: This column shows the net number and
image of the net which allows the customer engineer to
select the correct check pins when deleting printed
connections in a net. The net is shown as it appears in
printed or discrete wire connections in the latest image.
In the image, a “P” indicates a probe side printed
connection and a “C” indicates a card side printed
connection. Any of the connections may be in discrete
wire as a result of repairs or previous changes to the
net. A “W” indicates a connection in wire.

6. Relocated Subnets (Net ID): This column shows the
subnets being deleted from the original net and
relocated in another net. The number shown in this
column, adjacent to the subnet being relocated, iden-
tifies the net in which the subnet is reused; this allows
the customer engineer to transfer add information
concerning a relocated subnet to the add portion of the
net in which the subnet is reused. It is only necessary
to transfer add information concerning a relocatable
subnet if the subnet, for any reason, cannot be
salvaged.

7. Add Col: This column specifies the connections to be
added in discrete wire. Terminating resistors to be
added are also specified in this column. An “XXX”
entry in this column denotes that a wire or terminating
resistor is to be added to the corresponding subnet or
pin.

8. Wire Type: This column shows the type of wire or
terminator to be used for any connection in the
resultant net. Terminating resistors are specified as “T”
following the value of the resistor (in ohms); for
example, SOT.

9. Wire Lgth: This column specifies the length of wire to
be used for any connection in the resultant net. The
length is specified in inches and tenths of an inch.

10. From-to-Pin: This column lists the “From Pin” and
“To Pin” for wire additions and shows the total net as
it must appear after rework; the “From” portion of
this column shows all the pins in the net. I/O pins are
identified by one of two special characters (Ml and *)
next to the pin coordinates. The presence of a
terminating resistor is shown by a “T” next to the pin
coordinate.

11. Net ID: This column shows the number attached to the
nets in numeric sequence for identification purposes.
The number in this column is the number referred to in
the relocated subnets column.
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The statement “End of Rework for Board XXX-XX”
appears following the last net to be reworked on that
board.

Methods of Rework

The wiring on an MST board is comprised of printed and
discrete wire subnets. The subnets are used as building
elements in the construction of various net configurations.
Board wiring is changed by the removal and addition of
subnets. The physical construction of a net can appear in
discrete wire, printed wire, or as a mixture of discrete and
printed wires.

The maximum number of connections to a pin is two. To
allow all nets to be reconstructed in discrete wire, all
subnets are wired pin to pin.

All combinations of nets and wire types are handled by
one set of rework instructions which, in conjunction with
the error recovery documentation, make it possible to
change and repair board wiring at the installation.

Deletion

Printed wiring on the MST boards is distributed on the card
and probe sides of the board; discrete wiring appears only
on the probe side. Single-layer boards, require the use of
the shallow delete tool on both sides of the board. The
double-board assemblies have printed wire connections to
pins on three of the four signal planes; two are on the
outside surfaces and one is internal. Probe side deletions on
this board require the use of the deep delete tool. This
ensures the deletion of the probe side surface printed wiring
and the buried surface printed wiring. To perform a
deletion on the card side of the double-board assembly, use
the shallow delete tool. The type of probe side delete tool,
deep or shallow, to be used in the rework of a given board
is specified in the heading on the rework instruction.

CAUTION
Card side deletions must always be performed by using
the shallow delete tool.

The delete columns in the rework instructions specify the
number of connections to be removed from a pin and the
chain of entries shows the subnets to be deleted on the
probe and card sides of the board. A card side connection
can, however, appear as discrete wire on the probe side and
“O*” indicates that the customer engineer must check for
the presence of a wire that can be substituted for a card
side printed connection.

Because of the “no stubs allowed” rule dictated by the
technology, deletions are often propagated because of the
physical construction of a net, and the rework instructions
specify the connections which must be deleted to ensure
that no stubs are left on the board.



Secondary Wire

When yellow wire is used for discrete wiring on the board,
there will be occasions when deletions terminated at a pin
require the removal of a wire not specified in the
instructions. This occurs when a wire is removed under a
second wrap or when a wire must be unwrapped to delete a
probe side printed connection. In these cases, where the
customer engineer must remove wire other than that
specified in the rework instructions (secondary wire), the
customer engineer must manually insert “XXX” in the add
column of the appropriate add subnet entry. This may be
either in the same net or in another net. If the subnet does
not appear in the add portion of the same net, the
identification in the relocated subnets column specifies the
net where this subnet can be found. When encapsulated
tri-lead wire is used for discrete wiring on the board there
may be instances when deletions terminated at a pin require
the removal of a wire which shares a housing with a wire
which does need deletion. In this case, the wire to be
deleted is extracted from the housing containing both
wires. The housing and remaining wire are replugged onto
the board pin from which they had been removed.

For deleting a miniature plug-on terminating resistor
which shares a housing with an encapsulated tri-lead wire,
the wire is removed from the housing. The housing
containing the terminator is discarded, a spare housing is
obtained from the tri-lead wire caddy and is assembled to
the removed wire and replugged on the same board pin.

Relocateable Subnets and Salvageable Subnets

The relocated subnets column in the rework instructions
specifies the salvageable subnets that are reused in another
net. A subnet is salvageable if the subnet in the net image is
intact after deletions to the net are completed. Therefore,
no add information is specified for a salvageable subnet in
the add portion of the net where this subnet is relocated.
Action should be taken only when a relocateable subnet is
removed during the deletion as a result of a secondary
operation or error deletion; it is then necessary to specify
the subnet as a connection to be added in the net where the
subnet is relocated.

Additions

The only way to interconnect board pins at the installation
is by the use of discrete wires. The rework instructions
specify the wire type and length for each appropriate
subnet in the resultant net, and only the wires specified
must be used for wire additions because of the critical
timing and noise conditions that exist. Connections that
must be made as a result of previous deletions to the net or
additions or new subnets in the net are specified by “XXX”
in the add column of the appropriate add subnet entry. If a
connection is removed erroneously or as a result of a

secondary involvement during the delete rework, the cus-
tomer engineer must manually enter “XXX* in the add
column of the appropriate add subnet.

General Sequence of Rework

For MST-1 the sequence for performing engineering change
rework is the same as used in SLT. For MST-2 and MST4
the sequence for performing engineering change rework is
as follows:
1. Remove all cards (if card side deletes are required) and
place in card caddy, part 453769.
2. Perform all cable deletes.
3. Perform all probe side deletes (including wire re-
movals).
4. Perform visual check procedure on all last pinsof a net
of the probe side deletes.
5. Perform all card side deletes.
. Perform visual check procedure on all last pins of a net
of the card side deletes.
. Perform all wire adds.
. Perform all cable adds.
. Perform net check of board rework.
. Perform check of all cable rework.
. Perform all card deletes and adds (while the cards are
in the card caddy).
12. Replug all cards.

N
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Board Rework Procedures

In the type of MST that uses probe side cabling, board
add-delete rework is iniated on completion of the cable
removals (if any) and no cable additions should be done
until the board add-delete rework is completed. This
sequence is established to ensure a minimum number of
physical operations and to reduce the EC installation time.

Board rework requires all probe side printed and discrete
wire deletions to be reworked first, followed by card side
printed deletions. When the deletions are completed,
relocateable subnet information is transferred to the add
portion and then the wire additions are done. No wire
additions must be done until all deletions have been
completed. This is required because a wire may be added to
a pin which is specified to be deleted later in the rework
instructions, and this results in incorrect rework.

The procedures for board rework are shown in a detailed
flowchart in Figure 3-23. The flowchart can be used for all
MST environments, but the physical operations required to
obtain the operations specified in the flowchart vary
according to the environment. A description of these
physical operations is given in the following sections. This
information should be used as a supplement to the
procedure flowchart,
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Physical Operations

The physical operations to be performed in MST board
rework vary because of the different boards, wires, and
cables used in MST-1, MST-2, and MST4. The list under
“Printed Wire Deletion” shows the physical operations for
each technology. This list describes the actions that must be
taken, depending on the actual physical configuration of
the board net being reworked. (Figure 34 shows the
technology groups and their associated environments.) Only
operations that vary by technology are listed.

Printed Wire Deletion

When performing deep or shallow deletes, it is important
that the delete tool be used as described in the tool section
of this manual. Emphasis should be placed on that portion
of the delete operation which deals with the completed
operation. The cutter, deep or shallow, should always
penetrate to its maximum depth to prevent leaving a
printed circuit connection to a pin in the interior of the
board. Leaving this connection would result in a stub on
the pin which may cause machine malfunctions. The
continuity light on the delete tool is used to locate the
proper pins and to check if the connection has been severed
in those cases where applicable. In no case should the delete
operation be ended as soon as the light goes out.

Technology Physical Operation Action

MST-1 Check Pin Available 1. Locate the check pin and
MST-2 attach one end of the
MST-4 continuity checker.

2. Locate the delete pin.

3. Perform the deletion.

4. Mark the instructions.
MST-1 No Check Pin 1. Locate the delete pin.
MST-2 Available 2. Perform the deletion.
MST4 3. Check the deletion

visually.

4, Mark the instructions.
MST-1 Yellow Wire 1. Locate the pin.
MST-2 Removal 2. Unwrap the wire.
(Single 3. Locate the other end of
Board) the wire.

4. Unwrap the other end of

the wire.

5. Mark the instructions.
MST-1 Yellow Wire 1. Locate the “From” pin.
MST-2 Addition 2. Wrap the wire.
(Single 3. Locate the “To” pin.
Board) 4. Wrap the wire.

§. Mark the instructions.
MST-2 Printed Wire 1. Locate the check pin
MST4 Deletion under a (if available).

housing , 2. Locate the delete pin.
Figure 3-5) 3. Remove the housing (J).
4, Perform the deletion.
5. Replug the housing (J
on pin A).
6. Mark the instructions.
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Technology Physical Operation Action

MST-2 Printed Wire 1. Locate the check pin
Deletion under a (if available).
Yellow Wire 2. Locate the delete pin.

3. Unwrap and remove the
wire end.

4. Locate other end of wire.

5. Unwrap the other end
of wire.

6. Mark add side of rework
instructions to re-add
the wire.

Relocate the delete pin.
. Perform the deletion.
. Mark the instructions.

7
8
9
MST-2 Yellow Wire 1. Locate the pin.
(Single Removal under a 2. Remove the housing (J}.
Board) Housing (, 3. Unwrap end of wire.
Figure 3-5) 4. Replace the housing (J)
on pin A).
5. Locate the other end of
the wire,
6. Unwrap the other end of
the wire and remove,
7. Mark the instructions.

MST-2 Tri-lead Wire 1. Locate the pin.

MST+4 Removal from a 2. Remove the housing (J).
Housing 3. Remove the wire to be
(Encapsulated Wire) removed from the
(© Figure 3-5) housing (J).

4. Replug the housing (J
on pin A).

§. Locate the other end of
wire.

6. Remove the other end of
the wire (housing K from
pin B).

7. Mark the instructions.

Note: Removal of encapsulated tri-lead wire must always be done
using pliers as described in the tool section. Removals of encapsu-
lated tri-lead wire must never be done by pulling on the wire itself
since the force necessary to pull the encapsulated wire from the
housing exceeds the force at which elongation and possible breakage
of the wire occurs.

Technology Physical Operation Action
MST-2 Yellow Wire 1. Locate the pin.
(Single Addition under a 2. Remove the housing.
Board) Housing 3. Route the wire under or

around the ground rail.
. Wrap the wire.
. Inspect the wrap.
. Replace the housing.
. Locate the “To” pin.
. Wrap the wire.
. Mark the instructions.

MST-2  Single Tri-lead
MST-4 Wire Addition

. Locate the correct wire.
. Locate the “From” pin.
. Plug the housing.

. Locate the “To” pin.

. Plug the housing.

. Mark the instructions.
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Technology Physical Operation

MST-2
MST-4

Tri-lead Wire
Addition to an
Existing Housing
(Encapsulated Wire)

O 0

Action

. Locate the correct wire.
. Locate the pin.
. Remove the housing from

pin.

. Disconnect the housing

from the board wire. Dis-
card housing.

. Insert the board wire in-

to the add wire housing.

. Replug the housing.

. Locate the “To” pin.
. Plug the housing.

. Mark the instructions.

Note: When adding encapsulated wire into a connector housing, be
sure that the signal and ground tuning forks are oriented in the
housing. The triangular portion of the encapsulation should always
slope toward the signal side or T-bar side of the housing. This can be
used as a quick visual check for tuning fork and housing orientation
and is especially useful during debugging of a grounded net after

installing board engineering changes.

Technology Physical Operation

MST-2 Addition of a
MST-4 Terminating
Resistor to a
Bare Pin
(Encapsulated and
Miniature Terminator)
MST-2 Removal of a
MST-4 Terminating Re-
sistor from a Bare
Pin (Encapsulated and
Miniature Terminator)
MST-2 Addition of a
MST4 Terminating Re-

sistor to an

Existing Housing
(Encapsulated and
Miniature Terminator)

N

N

3.

Action

. Locate the pin.
. Plug terminating resistor

housing onto the pin.

. Mark the instructions

. Locate the pin.
. Remove terminating re-

sistor housing from pin.
Mark the instructions.

. Locate the pin.
. Remove the housing from

pin.

. Disconnect the housing

from the board wire.

. Discard housing.
. For encapsulated resistor,

obtain new housing and
assemble to resistor.

. Insert board wire into

the terminating resistor
housing. (See Note.)

. Plug the terminating re-

sistor housing onto pin.

. Mark the instructions.

Note: For encapsulated terminating resistors, add wire to the flat
side of the terminating resistor. For miniature terminating resistors,
add wire to the flat side (colored) side of the terminating resistor.

Technology

MST-2
MST4

MST-2
MST4

MST-2
MST-4

MST-2
MST4

Physical Operation

Removal of a
Terminating Re-
sistor from an
Existing Housing
(Miniature Termin-
ator)

Removal of a
Terminating Re-
sistor from an
Existing Housing
(Encapsulated
Terminator)

Removal of a Wire
from an Existing
Housing Containing
a Terminator Re-
sistor (Miniature
Terminator)

Removal of a
Wire from an
Existing Housing
Containing a
Terminating Re-
sistor (Encap-
sulated)

Monolithic System Technology FETOM

N =

w

-

Action

. Locate the pin.
. Remove the housing from

pin.

. Disconnect the board wire

from the housing.

. Discard housing containing

terminator.

. Obtain new housing from

wire caddy or stock.

. Insert board wire into

new housing.

. Replug housing on pin.
. Mark the instructions.

. Locate the pin.
. Remove the housing from

pin.

. Remove only the termina-

tor from the housing.

. Replug housing on pin.
. Mark the instructions.

. Locate the pin.
. Remove the housing from

pin (contains both wire
and miniature terminating
resistor).

. Locate the other end of

wire.

. Remove the other end of

wire from pin.

. Discard wire (contains

minjature terminating re-
sistor).

. Mark instructions to indi-

cate a terminator must be
added during add opera-
tions.

. Mark the instructions (for

wire delete).

. Locate the pin.
. Remove the housing from

pin (contains both wire
and encapsulated termin-
ating resistor).

. Remove the wire from the

housing (leave terminator
in housing).

. Replug housing (contain-

ing terminator) on pin.

. Remove the other end of

wire from pin.

. Mark the instructions (for

wire delete).
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Technology Physical Operation

MST4 Twisted-pair Wire
Removal from a
Housing
(Unencapsulated
Wire)

MST4 Addition of a
Twisted-pair Wire
to a Housing
(Unencapsulated
Wire)

MST+4 Twisted-pair Wire
Removal from a
Conductive Mid-air
Splice ( @ ,
Figure 3-5)

3-8 (12/70)
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Action

. Locate the pin.
. Remove the housing.
. Cut the signal and ground

wire of the wire to be
removed as close as pos-
sible to the tuning forks.

. Inspect to ensure that no

short circuit exists.

. Replace the housing.
. Locate the other end of

the wire.

. Remove the housing.
. Mark the instructions.

. Locate the “From” pin.
. Remove the housing.
. Remove the tuning forks

from the housing, using
the tuning fork extract
tool.

. Place the tuning forks of

the add wire and the
tuning forks of the exist-
ing wire with the two sig-
nal and the two ground
tuning forks back-to-back
with the flat side of the
crimped connectors. Hold
with pliers.

. Use the housing that ac-

cepts four tuning forks and
insert the two pair of
tuning forks into the
housing, maintaining
ground and signal relation-
ship.

. Replug the housing.

. Locate the “To” pin.
. Insert the housing.

. Mark the instructions.

. Locate the pin (*), pin A.
. Trace the pigtail to the

mid-air splice (housings
M and L).

. Dissassemble the mid-

air splice.

. Remove the housing (J)

with the pigtail from pin A.

. Insert the cable housing

(M) onto pin A.

. Locate the other end of the

board wire.

. Remove the other end of

the wire (housing K from
pin B).

. Mark the instructions.

Technology Physical Operation Action

MST-4 Twisted-pair Wire 1. Locate the pin (l), pin A.
Removal from Non- 2. Trace the nonconductive
conductive Mid-air lead to the mid-air splice (J
Splice (@ s to connectors M and L).
Figure 3-5) 3. Remove the wire housing

(L) from the mid-air splice.

4. Locate the other end of the
wire (housing K).

5. Remove the other end of
the wire (housing K from
pin B).

6. Mark the instructions.

MST+4 Twisted-pair Wire 1. Locate the pin (*).

Addition to a Cable 2. Remove the cable connector.

3. Insert the cable into a con-
ductive mid-air splice.

4. Insert the pigtail connector
into the mid-air splice.

5. Insert the connector con-
taining the pigtail and
board wire onto the pin.

6. Locate the “To” end of the
wire.

7. Insert the housing.

8. Mark the instructions.

1

2

MST+4 Twisted-pair Wire
Addition to a Cable

. Locate the pin (H).
. Remove the cable con-
nector.

3. Insert the cable connector
into a nonconductive mid-
air splice.

4. Insert the board wire con-
nector into the mid-air
splice.

5. Insert the nonconductive
lead connector onto the
pin ().

6. Locate the “To” pin.

7. Insert the board wire con-
nector.

8. Mark the instructions.

Note: For MST-4 using twisted-pair board wires, the engineering
change wires are supplied with the B/M as jumper assemblies that
match the net configurations specified in the add columns of the
rework instructions. An identifier (a mark or label) will be on the
housing which is to be inserted on the first pin in the add “From”
column. Subsequent housings in the assembly are plugged in
sequence according to the pins listed in the add “From-To”
columns. For MST-2 and MST-4 using encapsulated tri-lead board
wires, the engineering change wires will be included in the B/M as
individual wires containing housings on both ends. For MST-1 and
MST-2 using yellow board wires, the engineering change wires will
be obtained from the yellow wire caddy.



Technology Board Type Board Wire Ground Rails Cable Type Delete Tool
Flot Shal low
MST-1 Single Layer Yellow Wire None Card Side Both Sides
Cables
Single Layer Yellow Periphery Tri-lead Shallow
Wire Sockets Cables Both Sides
MST-2
Deep
Double Layer Tri-!ead All Sockets Tri=lead Probe Side
Wire Cables Shallow
Card Side
Deep
Twisted=pair or Coxial or Probe Side
MST-4 Double Layer Tri-lead Wire All Sockets Tri=lead Cables Shallow
Card Side

Figure 34. Technologies and Physical Characteristics

Six-pack Operations

For machines using permanent six-packs the following

procedures should be used:

Removal:

1. Grasp the center edge of six-pack with duckbill pliers or
fingers.

2. Use a rocking motion and pull the six-pack from the
board. Care should be used when pulling to prevent wire
breakage.

Replacement:

1. Be certain all housings are aligned in their most upward
position in the retainer.

2. Grasp the center edge of six-pack with duckbill pliers or
fingers.

3. Locate-the proper six pin card quadrant.

4. Push the six-pack, while using a rocking motion, onto
the board pins until fully seated.

5. Visually check the six-pack housings to ensure housings
are on proper pins (no housings plugged between pins
and that the six-pack is not plugged one pin off).

Removal of a Housing from a Six-pack:

1. Locate the six-pack containing the housing to be
removed.

2. Remove the six-pack.

. Locate the housing to be removed within the six-pack.

4. Slide housing towards bottom of retainer approximately
1/8”.

5. Grasp the protruding end of the housing and cam
housing away from and out of the slot in the retainer.

6. Perform the required operation with the removed
housing.

7. Replace housing in retainer by performing steps 4 and 5
in reverse.

W

General Housekeeping Procedures

Proper marking of the instructions is essential to the

successful installation of an engineering change on a board.

The following housekeeping procedures must be followed:

1. When a deletion is done by removing a wire or wires,
cross out the appropriate subnet in the net image
column using a single diagonal stroke.

Monolithic System Technology FETOM (12/70) 3-9
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2. When a deletion is done using the delete tool, cross out
the letters “P” and “C” in the net image column. When
both ends of a subnet are deleted, cross out the
appropriate subnet in the net image column using a
single diagonal stroke.

3. When an appropriate addition is completed, cross out
the “XXX” entry in the add column.

4. When forced to remove a secondary wire, and the subnet
has an identification number in relocated subnets
column, circle the identification number. If the subnet
appears in the add portion of the net, enter “XXX” in
the add column to indicate that this wire should be
re-added when performing wire additions.

5. When a terminating resistor is removed, cross out the
“T”” in the probe delete column.

6. When a terminating resistor is removed due to secondary
involvement, enter “XXX” in the add column to
indicate that this terminator should be re-added when
performing wire additions.

CABLE AND BOARD REWORK CHECKING
PROCEDURE

On completion of cable and board rework, some checking
system is required to ensure that rework was done as
specified in the rework instructions. The following checking
procedure should be followed.

Cable rework is checked on the probe side of the board
for machines with discrete cables. The cable removals are
checked at the “From” and “To” locations as specified in
the cable removal instructions. A cable may, however, have
been added at the same location. Refer to the cable add
instructions when a cable is found at a cable removal
location to determine whether the correct cable was
removed.

Cable additions are checked according to the -cable add
rework instructions:

1. Locate the “From” end of the cable.

2. Attach one end of the continuity checker to the signal
connector on the cable.

3. Touch the probe of the continuity checker to a ground
pin or ground rail. If continuity exists, appropriate
debugging action must be taken.

4. Locate the “To” end of the cable and touch the signal
connector with the probe tip of the continuity checker.
If continuity cannot be established, appropriate de-
bugging action must be taken.

The board add-delete rework is checked on the probe side
of an MST-1 board. The MST-2 and MST4 boards are
checked on the card side of the board with the cards
removed. Board rework is checked as specified in the board
rework instructions.

Any pin listed in the add “From’ column should,
according to the net, have continuity to all other pins in
that net. When a multiconductor wire is used for board
wiring, check to see that no continuity exists between the
signal and ground pins. Continuity should not exist
between a pin being deleted from a net and any pin in the
resultant net. Pins deleted from a net are identified in the
check delete columns with an “*.”

The board rework checking operations are:

1. Read the rework instructions (add portion).

2. Locate the last pin listed in the wire add “From”
column.

3. Attach one end of the continuity checker to the last pin
listed in the wire add “From” column.

4. Touch the probe tip of the continuity checker to the
ground pin in the same socket position with the last pin
listed in the wire add “From” column. If continuity to
ground is established, appropriate debugging action must
be taken before proceeding to the following steps.

5. Touch the probe tip of the continuity checker to each
of the pins listed in the “From pin” column for that net.
If discontinuity exists, appropriate debugging action
must be taken.

6. Continuity should not exist between the pin (“*” in
check delete column) deleted from a net and any pin in
the resultant net (“From Pin” column).

7. For a delete only net, the check column will contain an
asterisk (*) for each pin. Checking for these nets is done
using the delete side of the rework instructions. Attach
one end of the continuity checker to the end pin of the
net and check all pins for discontinuity. If continuity
exists, scan the add side of the rework instructions to
see if the deleted pins have been reused in another net.
If not, appropriate debug action must be taken.

Note: To check a net on MST-4 boards using coaxial cable,
continuity must be established to the I/O pins on the probe
side of the board. This requirement is necessary because all
wire additions to the I/O area are made through the mid-air
splice; no electrical connection is made to the I/O pin
involved.

Monolithic System Technology FETOM (12/70) 3-11



Rework of a Single Board

Figure 3-6 shows an example of the add-delete rework
instructions for MST-1 and MST-2 single-layer boards.
Figure 3-11 shows an example of the add-delete rework
instructions for the MST-2 and MST-4 double-layer boards.
Figure 3-15 is an example of the card portion of any
add-delete rework instruction. Nets are assumed to be wired
in the machine as shown in the right margin of the figures.
(This information is not included in the actual rework
instructions.) PS and CS indicate pin side and card side.
Assume the board is to be reworked in the machine. The
machine, gate, and board locations are given in the general
headings. The part number and EC level on the board must
be the same as the part number and EC level in the headings
of the instruction. The delete tool for probe side deletions
must be available as specified in the heading. All probe side
deletions are done first (wire or printed) for all nets, then
all card side printed circuit deletions, and finally all wire
additions.

The following procedure is used for reworking an MST-1
and MST-2 single-layer board (Figure 3-6)— shallow delete
tool; probe side and card side.

Checking Procedures

When performing printed circuit deletes, select an end pin
of a net for the check pin. In addition, choose the end pin

3-12 (12/70)

that is not under an I/O or overflow wire housing (when
applicable) to aid in checking the delete of the check pin.

By selecting an end pin for the check pin, location of all
other pins to be deleted can be verified by the continuity
light on the power delete tool. This will minimize pin
location errors. However, by using this method, certain pins
in the net which contain both probe and card side
connections will not show discontinuity after the delete
operation. This is another reason why a delete, either deep
or shallow, must be performed properly with the cutter
penetrating the board to its maximum depth.

The procedure to be followed is to circle the pin selected
as the check pin on the rework instructions. After all probe
side and card side printed deletes have been performed, and
prior to wire adds, visually recheck those pins circled on the
rework instructions to determine if the delete has actually
been made. When a circled pin is found that has not been
deleted, perform the required delete. If the rework instruc-
tions indicate the omitted pin was marked as deleted, an
error has been made and debug action will be required.

If machine problems occur after an engineering change
has been installed and all net checking has been performed,
a follow up check on cables, both flat and discrete, should
be made. For machines using tri-lead, check for housings
which may have been pulled loose. Also check I/O cable
plug locations on those I/O cables indicated on the add side
of the rework instructions for proper plugging.



ADD - DELETE REWORK PAGE 1

MACHINE 20XX PRESENT PN 578001 EC 710002 VERSION 000
BOARD 01A-B3 PREVIOUS PN 578001 EC 710001 VERSION 000
PROBE SIDE SHALLOW DELETE TOOL
k DELETE — ADD —
|CHECK DELETE l PINS NET RELOCATED|| ADDI WIREfWIRE|[ FROM TO NET
DEL coL IN NET IMAGE SUB-NETS COL | TYPE}{LGTH| PIN PIN 1D

DEFINITION OF PRINT CHARACTERS USED ON THIS PACKAGE
* IN CHECK COLUMN INDICATES A PIN LOGICALLY DELETED FROM A NET
90T IN TYPE COLUMN IS THE REPRESENTATION FOR A TERMINATING RESISTOR

0% IN PROBE DELETE COL. DENOTES DISCRETE WIRE CONN. MAY EXIST ON PROBE SIDE ’///////////////////////////

T IN THE PROBE SIDE DELETE COLUMN INDICATES A TERMINATING RESISTOR DELETE N
T FOLLOWING THE PIN LOCATION INDICATES A TERMINATING RESISTOR \
x FOLLOWING THE PIN LOCATION INDICATES AN I/0 PIN \ AID IN UNDERSTANDING
* FOLLOWING THE PIN LOCATION INDICATES A PIN WITH ADDITIONAL CONNECTOR USAGE \
THE DISCRETE WIRE MNEMONICS USED IN THE TYPE COLUMN ARE AS FOLLOWS \
WIRE TYPE MNEMONICS §
NTR
b END OF DEFINITIONS FOR THIS PACKAGE ﬁ'§ DELETE PINS
CHECK PROBE CARD PINS NET IMAGE NET ID ADD TYPE LGTH FROM T0 In\
PTOT1BM4 | \ PS cs
N1Allx Pj YEL| 4.0|N1Allm  K2DO6 1 \\\ NI1Allm
K2Dpo6 | P—'c YEL| 6.0[K2DO06 G3BO4 \ K2D06
1 G3B04 | P—C G3B04 \\\ G3B04
* 1 B6AO4 Pj B6AO4
N
CHECK PROBE CARD  PINS rg%e{rgﬁge NET ID ADD TYPE LGTH FROM TO m%
1 D2D13% Pj XXX | YEL| 5.5|D2D13%  F2D13 2 \ D2D13x*
2 F2pi3 | P P XXX | YEL| 4.0|F2D13 J2po7 \ F2D13
* 1 1 K4D12 ch YEL| 3.0{J2D07 H3D12 \ K4D12
0% 1 J2po7 | c—p YEL| 4.0|H3D12 G2D07 \ J42D07
H3D12 C:]P XXX | YEL| 6.0|G2DO7 C2B10 \ H3D12
62007 | C P—_—l C2B10 \ G2Db07
* 1 63810 | C—pP 6 \ G3B10
* v3Do6m | C \ V3DO6N
CHECK PROBE CARD  PINS l;_[li_gallhélﬁgE NET ID ADD TYPE LGTH FROM T0 ID§
* 1 U5BO6 Pj XXX | YEL| 7.5|U5D06 L3D06 3 \ U5BO06
2 uspoe | P Pj XXX | YEL| 4.0|L3DO6 K2B11 \ usb06
2 L3D06 P:lP XXX | YEL| 5.0|K2B11 H3D04 \ L3D06
1 K2B11 P H3D04 \ K2B11
CHECK PROBE CARD  PINS NET&EQGE NET 1D ADD TYPE LGTH FROM TO ID,§
PCI 6
U2B08K | W—) YEL| 6.0|U2BO8M  (2BO8 | 4 § U2B08K
1 L2B08 | W W XXX | YEL| 6.0|L2BOS8 64D02 \ L2B08
* 1 K2D10 W G4D02 \ K2D10
CHECK PROBE CARD PINS .NET IMAGE NET ID ADD TYPE LGTH FROM T0 ‘1D
PC141ES6 \
F1Ellm p:] YEL| 5.5|Fl1Ellm  K2BO7 5 \ FIEllm
K2BO7 | P—W YEL| 6.0|K2BO7 63D09 \ K2BO7
1 63D09 | P—W XXX | YEL| 4.0{G3D09 J2B02 \ G3D09
* 1 1 J4B0O8 | P c_—_' XXX [ YEL| 8.0(J2B02 V4BO8N \ J4BO8
0% | 1 V4BO8K c V4BO8N \\\ V4B08X
CHECK PROBE CARD PINS  NET IMAGE NET ID ABD TYPE LGTH FROM T0 ID§
PC131FW6
XXX | YEL| 7.5[p2B0OS G3B10 6 §
YEL|{10.0|G3B10 V3D06x \
V3DO6m §
/7
#k% END OF REWORK FOR BOARD 01A-B3 #%x w%% END OF REWORK FOR BOARD O1A-B3%%%

For Instructional Use Only

Figure 3-6, MST-1 and MST-2 Single-layer Board Add-Delete Rework Instructions
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Probe Side Deletions (Figure 3-7)

Net IDI (Probe Side):

1.

Locate pin B6A04. No wire is found on the pin and
printed deletion of the subnet is required. Place the
probe tip of the continuity checker on pin B6A04,
which is used as a check pin for deleting G3B04. Printed
connections are deleted with the shallow delete tool. To
ensure that the correct pin is located, the delete tool has
a continuity checker. A lamp indicates continuity. The
probe lead is attached to a pin that will show continuity
for the subnet or subnets to be deleted.

. Locate pin B3B04 and delete the probe side printed

connection.

. Cross out the “1” in the probe delete column for pin
G3B04.

. Cross out the “P” in the net image column for pin
G3B04.

. Remove the probe tip of the continuity checker from

pin B6A04 and perform the deletion. Check the pin
visually to ensure that the probe deletion was done
because no continuity check procedure is available for
this pin.

. Cross out the “1” in the probe delete column for pin

B6A04.

. Cross out the “P” in the net image column for pin

B6A04, and using a diagonal stroke, cross out the subnet
deleted.

. Proceed to the probe side delete column for net 1D2.

Net ID2 (Probe Side):

1.
2.

10.

11,

Pin K4D12 is selected as the check pin for this net.

Locate pin D2D13* and delete the probe side printed

connection. Because this is an I/O pin, remove the

cable connector (if any) and replace it after the

deletion is completed.

. Cross out the “1” in the probe delete column for pin
D2D13%,

. Cross out the “P” in the net image column for pin
D2D13*,

. Locate and delete pin F2D13.

. Cross out the “2” in the probe delete column for pin
F2D13.

. Cross out the “P’s” in the net image column for pin
F2D13.

. Using a diagonal stroke, cross out the deleted subnet in

the net image column.

. Delete the probe side connection for pin K4D12 and

check the deletion visually.

Cross out the “1” in the probe delete column for pin
K4D12.

Cross out the “P” in the net image column for pin
K4D12.
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12.
13.

14.

15.
16.

17.

18.

19.

20.

21.

22.

Cross out the deleted subnet.

The next entry in the probe column is “0*.” The “0*”
indicates that there is no printed probe side connection
to be removed from this pin, but that this pin must be
examined for a wire that can be substituted for a
printed card side connection. Because no wire was at
pin location K4D12, the K4D12 to J2DO7 subnet
cannot be wired and the “0*” for pin J2D07 is crossed
out.

Locate pin G2D07. A wire is found at this pin. To
determine whether this wire is a substitute for the
G2DO07 to G3B10 subnet, trace the wire. The other end
of the wire is on pin G3B10.

Unwrap the wire at pin G2D07.

Unwrap the other end of the wire at pin G3B10.
Another wire is found at this pin location (wrapped on
the top of the wire to be removed). Remove both wires
from the pin.

Cross out the probe delete entries for pins G2D07 and
G3B10.

Cross out the G2DO07 to G3B10 subnet in the net
image column, using a diagonat stroke.

Trace the wire that had to be removed from pin G3B10
(secondary wire) and remove the other end of the wire
from pin V3DO6M. If this pin has a discrete cable, re-
move the cable connector while the wire is being
removed. After the wire has been removed, reinsert the
cable onto the pin.

Using a diagonal stroke, cross out the deleted G3B10 to
V3DO6M. subnet in the net image column.

This subnet is specified in the net ID relocated subnets
column as salvageable. Because of the wire removals,
the G3B10 to V3DO6M subnet could not be saved;
therefore, circle the “6” in the net ID relocated
subnets column.

Proceed to the probe side delete column for net ID3.

Net ID3 (Probe Side):

1.
2.

3.

10.

Delete pin U5B06, using K2B11 as the check pin.
Cross out the “1” in the probe delete column for pin
U5BO06.

Cross out the “P” in the net image column. for pin
U5B06.

Delete pin U5DO06.

Cross out the “2” in the probe delete column for pin
UsDO06.

. Cross out the two “Ps” for pin U5D06 and the U5B06

to USDO06 subnet in the net image column.

. Delete pin L3DO06.

Cross out the “2” in the probe delete column for pin
L3D0e6.

Cross out the two “P’s” and the U5D06 to L3D06
subnet in the net image column.

Delete pin K2B11 and check the deletion visually.



ADD — DELETE REWORK PAGE 1
MACHINE 20XX PRESENT PN 578001 EC 710002 VERSION [¢]e]0]

BOARD 01A-B3 PREVIOUS PN 578001 EC 710001 VERSION 000

PROBE SIDE SHALLOW DELETE TOOL

— DELETE | ADD

1

T
|CHECK DELETE PINS NET RELOCATED| | ADD l WIRE|WIRE| FROM TO | NET
DEL coL IN NET IMAGE SUB-NETS COL | TYPE|LGTH| PIN PIN| ID

DEFINITION OF PRINT CHARACTERS USED ON THIS PACKAGE
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T
#%% END OF REWORK FOR BOARD O1A-B3 ** #*¥% END OF REWORK FOR BOARD OlA-B3#xk
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Figure 3-7, MST-1 and MST-2 Single-layer Board Add-Delete Rework Instructions (Probe Side Deletions Completed)

Monolithic System Technology FETOM (12/70) 3-15



11. Cross out the “1” in the probe delete column for pin
K2B11.

12. Cross out the “P”” and the L3D06 to K2B11 subnet in
the net image column.

13. Proceed to the probe side delete column for net ID4.

Net ID4 (Probe Side):

1. Locate pin L2B08. Two wires are found as specified in
the net image column. The wire from L2B08 to K2D10
is wrapped underneath the wire from L2B08 to
U2BO8SM. Both wires must be removed at both ends.
(At pin U2BOSHE, it may be necessary to remove and
reinsert a cable.)

2. Cross out the two entries (“1’s”) in the probe delete
column for pins L2B08 and K2D10.

3. Cross out the L2B08 to K2D10 subnet in the net image
column.

4. Cross out the L2B08 to U2B0S8 subnet.

5. The L2B08 to U2BO8M subnet was removed as a result
of secondary effect and must be re-added. To ensure
this, “XXX” must be entered in the add column for
the U2B08 to L2B08 connection. The wire addition is
done during the add portion of the instructions.

6. Proceed to the probe side delete column for net IDS5.

Net ID5 (Probe Side):

1. Locate pin-G3D09. One wire is found. Looking at the
net image, it can be seen that this wire must be
removed before the printed connection at pin G3D09
can be deleted.

2. Remove the wire connection from pin K2BO7 to pin
G3DO09.

3. Cross out the connection from pin K2B07 to pin
G3DO09 in the net image, using a diagonal stroke.

4. Enter “XXX” for this connection in the add column,
to add this wire during add rework.

5. Delete pin G3D09, using J4D08 as the check pin.

6. Cross out the “1” in the probe delete column for pin
G3D09.

7. Cross out the “P” in the net image column for pin
G3D09.

8. Delete pin J4B08 and check the deletion visually.

9. Cross out the “1” in the probe delete column for pin
J4B08.

10. Cross out the “P” and the G3D09 to J4BO8 subnet in
the net image column.

11. Next entry in the probe delete column is “0*” which
indicates that no printed probe side connection is to be
removed from this pin, but that this pin must be
examined for a wire that can be substituted for the
printed card side J4BO8 to V4BOSH subnet. It can be
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assumed that the subnet is printed on the card side
because no wire was found at pin J4B08; therefore, only
cross out the “0*”” in the probe delete column.

12, Proceed to the probe side delete column for net ID6.

Net ID6 (Probe Side): The net ID6 column does not
contain any delete entries and the bottom line of the
rework instructions shows that this is “End of Rework for
Board 01A-B3.” At this time, the rework instructions
should appear as in Figure 3-7. Proceed to the first net with
card side column delete entries (net ID2) and do card side
deletions as indicated.

Card Side Deletions (Figure 3-8)

Note: For MST-2, remove cards prior to performing card
side deletes. Place cards in card caddy.

For MST-1 remove only those cards or cables that are
required to make the delete, replace upon completion of
the delete.

Net ID2 (Card Side):

1. Delete card side of pin K4D12, using J2D07 as the
check pin.

2. Cross out the “1” in the card delete column and the “C”
in the net image column for pin K4D12.

3. Delete card side of pin J2D07 and inspect the deletion
visually.

4. Cross out the “1” in the card delete column and the “C”
in the net image column for pin J2D07.

5. Cross out the K4D12 to J2D07 subnet in the net image
column.

6. Proceed to the card side delete column for net IDS5.

Net ID5 (Card Side):

1. Delete card side of pin V4B08, using J4BOSM as the
check pin.

2. Cross out the “1” in the card delete column and the “C”
in the net image column for pin V4B08.

3. Delete card side of pin J4BOSM and inspect the deletion
visually.

4. Cross out the “1” in the card delete column for pin
J4BOSH.

5. Cross out the “C” for this pin and the J4BO8 to
V4B0O8M subnet in the net image column.

This net is the last net that requires card side deletion and

the last line on the page shows the statement “End of

Rework for Board 01A-B3.” The rework instructions

should now appear as shown in Figure 3-8. Proceed to the

first entry in the relocated subnets column.
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*%% END OF REWORK

Figure 3-8, MST-1 and MST-2 Single-layer Board Add-Delete Rework Instructions (Card Side Deletions Completed)

PINS

N1Allm
K2D06
G3B04
B6A04

PINS

D2D13*
F2D13
Ka4D12
J2D07
H3Dl12
G2D07
G3Bl10
V3Do6m

PINS

U5B06
u5Dp06
L3D06
K2B11

PINS

U2BO8x

L2B08

K2D10
PINS

FIE]l1lx
K2B0O7
G3D09
J4B08
V4BO8®

PINS

NET IMAGE
PTO71BM4

P
P:]C
oy

NET IMAGE
PTO81SA6

7
ety
e
2~ P:]
C:]P
C P}
g
NET IMA
PTO081SA

-
"37”3/
¥

P-

NET IMAGE

PC141EN6
W

wW—Tw
W

NET IMAGE

PCI41ES6

P
phey

T
g
NET IMAGE
PCI31FW6

GE
2

NTR
END OF DEFINITIONS FOR THIS PACKAGE

NET ID

NET ID

NET 1D

NET ID

NET ID

NET ID

FOR BOARD O1A-B3 *¥x%

ADD

ADD

XXX
XXX

XXX

ADD

XXX
XXX
XXX

ADD

XXX
XXX

ADD

AXX
XXX
XXX

ADD
XXX

TYPE

YEL
YEL

TYPE

YEL
YEL
YEL
YEL
YEL

TYPE

YEL
YEL
YEL

TYPE

YEL
YEL

TYPE

YEL
YEL
YEL
YEL

TYPE

YEL
YEL

T,

LGTH

4.0
6.0

FROM

N1A1llm
K2D06
G3B04

FROM

D2D13*
F2D13
J2bo7
H3Dl12
G2D07
C2Bl10O

FROM
UsDo6
L3D06
K2B11
H3DO4

FROM

U2BOoSgH

L2B0O8

64D02
FROM

F1E1lm
K2BO7
G3D09
J2B02
V4BO8NM
FROM

D2BO5
G3B10
V3Doém

For Instructional Use Only

T0

K2D0é
G3BO4

T0

F2D13
J2po7
H3D12
62D07
C2B10

TO
L3D06

K2B11
H3D04

T0

L2B0O8
G4D02

T0
K2BO7
G3D09

J2B0O2
V4BO8R

T0

G3Bl10
V3DO6m

—_
1~

1D

1D

1D

ID

A

/4

Z

AL

N

iz

AID IN UNDERSTANDING

PSs

©

Q0w uwuo

o o

o

DELETE PINS

NIAlIm
K2D06
G3BO4
B6AO4

D2D13x%
F2D13
K4D12
J2po7
H3D12
62D07
G3B10
V3DO6m

U5B06
u5Dbo6
L3Do6
K2B11

U2B0O8x
L2B0O8
K2D10

FIEllm
K2BO7
G3D09
J4B08
V4BO8H
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Relocate Subnets (Figure 3-9)

Net ID2 (Relocated Subnet):

1. The ID number “6” is circled and this indicates that the
corresponding subnet has to be re-added in the net for
ID number 6.

. Locate the net with a “6” in the net ID column.

3. Locate the G3B10 to V3DO6M subnet in the add

“From-To” pin columns.

4. Write “XXX’ for this subnet in the add column.

5. Cross out the circled “6” in the relocated subnets

column.

The rework instructions should now appear as shown in

Figure 3-9.

N
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ADD — DELETE REWORK PAGE 1

MACHINE 20XX  PRESENT PN 578001 EC 710002 VERSION 000
BOARD 01A-B3  PREVIOUS PN 578001 EC 710001 VERSION 000
PROBE SIDE SHALLOW DELETE TOOL
} DELETE i | ADD 4
CHECK DELETE PINS ‘ NET RELOCATEDI ADD | WIRE|WIRE| FROM T0 NET
DEL coL IN NET IMAGE SUB-NETS COL | TYPE|LGTH| PIN PIN 1D

DEFINITION OF PRINT CHARACTERS USED ON THIS PACKAGE
* IN CHECK COLUMN INDICATES A PIN LOGICALLY DELETED FROM A NET
90T IN TYPE COLUMN IS THE REPRESENTATION FOR A TERMINATING RESISTOR

0% IN PROBE DELETE COL. DENOTES DISCRETE WIRE CONN. MAY EXIST ON PROBE SIDE ’/<\///////////////////////////

T IN THE PROBE SIDE DELETE COLUMN INDICATES A TERMINATING RESISTOR DELETE
T FOLLOWING THE PIN LOCATION INDICATES A TERMINATING RESISTOR §§§
® FOLLOWING THE PIN LOCATION INDICATES AN I/0 PIN \\\ AID IN UNDERSTANDING
* FOLLOWING THE PIN LOCATION INDICATES A PIN WITH ADDITIONAL CONNECTOR USAGE §§
THE DISCRETE WIRE MNEMONICS USED IN THE TYPE COLUMN ARE AS FOLLOWS §§§
WIRE TYPE MNEMONICS §§§
NTR
b END OF DEFINITIONS FOR THIS PACKAGE 44§§§ DELETE PINS
CHECK PROBE CARD ~ PINS  NET IMAGE NET ID ADD TYPE LGTH FROM T0 In:§§
PTOT71BM4 ) §§§ PS Ccs
NIAllm P:] YEL| 4.0|Nl1AI1lm  K2DO6 1 §§: N1Allm
K2D06 P c:] YEL| 6.0|K2D06 G3B04 §§§ K2D06
x G3B04 4f:3g G3BO4 §§§ G3B04
* <+ B6AO4 | " \ o B6AO4
CHECK PROBE CARD  PINS g;gsigﬁge NET ID ADD TYPE LGTH FROM T0 Iof§§
+ D2D13* | - XXX | YEL| 5.5[D2D13% F2D13 2 §§ ° D2D13%
2 F2D13 | 4~ = XXX | YEL| 4.0|F2D13 J2b07 §§ ° F2D13
* < + K4D12 | £~ YEL| 3.0|J2DO7 H3D12 §§§ G K4Dl2
x| 1 J2p07 | £ P:] YEL| 4.0[H3D12 62D07 §§ J2b07
H3D12 C:]P : XXX | YEL| 6.0|G2DO7 C2B10 §§: E%&] H3D12
+ 62007 | C—p— C2B10 \ 62007
* xr 63B10 | C—p §§§ o 63810
* v3poem | C §§ o V3DO6m
CHECK PROBE CARD  PINS  NET IMAGE ADD TYPE LGTH FROM T0 1D §§
PTO81SA2 \\ o
* -+ U5B06 | - XXX | YEL| 7.5|USDO6 L3D06 3 §§ U5B06
-z UsDO6 423;33, XXX | YEL| 4.0]|L3D06 K2B11 §§ ° u5D06
-2 L3D06 4f:¥? XXX | YEL| 5.0|K2B11 H3D04 th ° L3D06
& K2B11 |- H3DO04 §§ ° K2B11
CHECK PROBE CARD PINS  NET IMAGE Ng7 1D ADD TYPE LGTH FROM TO 1D §§
PC141EN6 §§
U2BOSK | W XXX | YEL| 6.0|uzBosx  L2BOS 4 §§ ° U2BOSx
“+ L2BO8 | W W XXX | YEL| 6.0|L2BOS8 64D02 §§ o L2BO8
* + K2D10 W 64D02 \\ ° K2D10
CHECK PROBE CARD  PINS §EI4§EégE NET ID ADD TYPE LGTH FROM TO IDESS
FIElIm P:] YEL! 5.5|F1E1lm  K2BO7 5 §§ [z FIElIm
K2BOT | Py XXX | YEL| 6.0[K2BOT  G3D0O9 §§ K2Bor
+ 63D09 |- XXX | YEL|{ 4.0|G3D09 J2B02 §§ o G3D09
* 4 | 4+ | J4BO8 |4 ¥ XXX | YEL| 8.0|J2BO2 V4BO8N QQ: o J4B0O8
e+ | + | v4BOSK £ V4BO8N §§§ o V4BOSN
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D)
#*%% END OF REWORK FOR BOARD O1A-B3 %% *%% END OF REWORK FOR BOARD OlA-B3#kx

For Instructional Use Only

Figure 3-9. MST-1 and MST-2 Single-layer Board Add-Delete Rework Instructions (Relocated Subnets Completed)
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Probe Side Additions (Figure 3-10)

The discrete wire additions are done according to the
“XXX” entries in the add column. The wire type and length
that must be used is specified in the type and length
columns. The “From-To” columns provide the from and to
pins needed for the additions.

Net ID2 (Probe Side):

1. Add the yellow wire, 5.5 inches, from pin D2D13* to
pin F2D13. If probe side cabling is used, remove the
cable connector from pin D2D13* while the wire is
being added to this pin, and replace the connector when
the addition is completed.

2. Cross out the “XXX’ entry in the add column.

3. Add the yellow wire, 4.0 inches, from pin F2D13 to pin
J2D07.

4. Cross out the “XXX” entry in the add column.

5. Add the yellow wire, 6.0 inches, from pin G2D07 to pin
C2B10.

6. Cross out the “XXX” entry in the add column.

7. Proceed to the probe side add column for net ID3.

Net ID3 (Probe Side):

1. Add the yellow wire, 7.5 inches, from pin USD06 to pin
L3D06.

2. Cross out the “XXX” entry in the add column.

3. Add the yellow wire, 4.0 inches, from pin L3D06 to pin
K2B11.

4. Cross out the “XXX” entry in the add column.

5. Add the yellow wire, 5.0 inches, from pin K2B11 to pin
H3D04.

6. Cross out the “XXX” entry in the add column.

7. Proceed to the probe side add column for net ID4.

Net ID4 (Probe Side):

1. Add the yellow wire, 6.0 inches, from pin U2BOSH to
pin L2B08. When probe side cabling is used, a cable
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connector must be removed and reinserted. This wire is
added as a result of a manual entry written during
deletions because of a secondary wire involvement.

2. Cross out the “XXX” entry in the add column.

3. Add the yellow wire, 6.0 inches, from pin L.2BOS8 to pin
G4D02.

4. Cross out the “XXX” entry in the add column.

5. Proceed to the probe side add column for net ID5.

Net ID5 (Probe Side):

1. Add the yellow wire, 6.0 inches, from pin K2B07 to pin
G3D09 (manual entry as a result of deletion).

2. Cross out the “XXX” entry in the add column.

3. Add the yellow wire, 4.0 inches, from pin G3D09 to pin
J2BO2.

4. Cross out the “XXX” entry in the add column.

5. Add the yellow wire, 8.0 inches, from pin J2B02 to pin

V4BOSH.

Cross out the “XXX” entry in the add column.

Proceed to the probe side add column for net ID6.

No

Net ID6 (Probe Side):

1. Add the yellow wire, 7.5 inches, from pin D2BO05 to pin
G3B10.

2. Cross out the “XXX” entry in the add column.

3. Add the yellow wire, 10.0 inches, from pin G3B10 to
pin V3DO6M (manual entry from relocated subnets
column).

4. Cross out the “XXX” entry in the add column.

The line at the bottom of the page “End of Rework for

Board 01A-B3” indicates that rework for this board is

completed. The rework instructions should now appear as

shown in Figure 3-10.

At this point, rework is verified according to the checking
procedure.
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Figure 3-10. MST-1 and MST-2 Single-layer Board Add-Delete Rework Instructions (Probe Side Additions Completed)
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Rework of a Double Board

The following procedure is used for reworking an MST-2
and MST4 double-layer board (Figure 3-11)—deep delete
tool (probe side); shallow delete tool (card side).
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DEL coL IN NET IMAGE SUB-NETS COL | TYPE|ILGTH| PIN PIN 1D
DEFINITION OF PRINT CHARACTERS USED ON THIS PACKAGE
* IN CHECK COLUMN INDICATES A PIN LOGICALLY DELETED FROM A NET
90T IN TYPE COLUMN IS THE REPRESENTATION FOR A TERMINATING RESISTOR Y
0% IN PROBE DELETE COL. DENOTES DISCRETE WIRE CONN. MAY EXIST ON PROBE SIDE ;222%%%%222%%%?22%%%222
T IN THE PROBE SIDE DELETE COLUMN INDICATES A TERMINATING RESISTOR DELETE ‘Q$ ‘
T FOLLOWING THE PIN LOCATION INDICATES A TERMINATING RESISTOR §§§
® FOLLOWING THE PIN LOCATION INDICATES AN I/0 PIN §\\\\\AID IN UNDERSTANDING
% FOLLOWING THE PIN LOCATION INDICATES A PIN WITH ADDITIONAL CONNECTOR USAGE §§§
THE DISCRETE WIRE MNEMONICS USED IN THE TYPE COLUMN ARE AS FOLLOWS §§§ DELETE PINS
WIRE TYPE MNEMONICS §§§
NTR \\\
t END OF DEFINITIONS FOR THIS PACKAGE %§§§
CHECK PROBE CARD PINS NET IMAGE NET ID ADD TYPE LGTH FROM TO 1D §§§
AF121EJ6 §§§ PS CS
NIALIX | Py NTR| 6.0 |NIAII®X  K2DO6 1 §§§ NiAllw
K2D06 | P P:] NTR| 7.5|K2D06 G3BO6 \\\ K2D06
G3B06 C:]P NTR| 5.5|G3B06 B6AO4 §§§ G3B06
T B6AO4 T|C B6AO4 §§§ P B6AO4 T
CHECK PROBE CARD PINS NET IMAGE NET ADD TYPE .LGTH FROM 10 1D §§§ B
AF121HB6 §§§
T2B0O2*% P:] NTR| 4.0|T2B02*  S5D05 2 §§§ T2BO2%*
$5D05 | P c:] NTR| 6.0{$5D05 L3D10 §§§ $5D05
1 L3D10 |P—C L3D10 \\\ L3D10
* 1 K2B11 P:] §§§ K2B11
CHECK PROBE CARD PINS NET IMAGE NET ID ADD TYPE LGTH FROM TO 1D S§§
AF121GMé6
1 U2B08N P:] XXX | NTR| 8.0|u2BO8W  N5BO2 3 SEE U2B0O8 X
* 1 L2B08 |P c:] 5 NTR| 9.5|N5B02 Cc2D11 §§§ L2B08
* N4DO3 c c2p1l §§§ N4DO3
CHECK PROBE CARD PINS  NET IMAGE NET ID ADD TYPE LGTH FROM TO 1D §§§
BDO31DA6
* 1 D2D13* p:] XXX | NTR| 5.0|J6EO4m  F2D13 4 S§§ D2D13%
2 F2p13 |p—p XXX | NTR{10.0|F2D13 K3B03 §§§ F2D13
2 K3B03 P:]P XXX | NTR| 3.0(K3B03 J4D07 §§§ K3BO3
1 J4D07 | P—w NTR| 3.0[J4DO7 H5B11 §§§ J4DO7
0% | 1 H5B11 c:]w XXX | NTR| 4.5|H5B1] G3D09 §§§ H5B11
* 0% | 2 H2B11 |C c:] XXX | NTR| 7.0{63D09 M4D06 T \\\ H2B11
0%T| 1 G3D09 T o xxx | 90T M4D06 T §§§ G3D09 T
CHECK PROBE CARD PINS NET IMAGE NET ID ADD TYPE LGTH FROM TO ID $§§=
BD111DA6
1 L3B02 P:] XXX | NTR| 5.0|L3B02 L2B08 5 $§S L3B0O2
* 17T M4B12 T|P NTR| 5.0|L2B08 N4DO3 T §§§ IWJ;: M4B12 T
XXX | 90T N4DO3 T \\ =
CHECK PROBE CARD PINS gg}lggégs NET 1D ADD TYPE LGTH FROM TO ID Ssi
XXX | NTR| 9.0 |H4DO2 E2DO9 T| 6 \
XXX | 90T E2D09 T §§§
CHECK PROBE CARD  PINS NET IMAGE NET ID ADD TYPE LGTH FROM T0 10 S§S
BDI11FA4
XXX | NTR| 6.0 |F3BlO G3Bl0 7 §S§
XXX | NTR|10.0|G3B10O D2D11 §§§
XXX | NTR| 4.5|D2D11 B2BO4 T \\\
XXX 90T B2B04 T 3§S
01A-B3 *¥% §§N

*%% END OF REWORK FOR BOARD Ol1A-B3 **x* *%% END OF REWORK FOR BOARD

44444

For Instructional Use Only

Figure 3-11. MST-2 and MST4 Double-board Add-Delete Rework Instructions
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Probe Side Deletions (Figure 3-12)

Net ID1 (Probe Side):

1.

2.
3.

Locate pin B6A0O4 T and remove the terminating
resistor.

Cross out the “T” in the probe delete column.

Proceed to the probe side ‘delete column for net ID2.

Net ID2 (Probe Side):

1.
2.

3.

7.

Delete pin L3D10, using K2B11 as the check pin.

Cross out the “1” in the probe delete column for pin
L3D10.

Cross out the “P” in the net image column for pin
L3D10.

Delete pin K2B11 and check the deletion visually.

Cross out the “1” in the probe delete column for pin
K2B11.

. Cross out the “P” for pin K2B11 and the L3D10 to

K2B11 subnet in the net image column.
Proceed to the probe side delete column for net ID3.

Net ID3 (Probe Side):

1.

5.

6.

. Cross out the

Delete pin U2B0S8, using L2BO8 as the check pin.
Because pin U2BOSE contains a cable, the cable
connector must be removed before deletion and the
connector must be replaced when the deletion is
completed.

Cross out the in the probe delete column and the
“P” in the net image column for pin U2BOSHE.

Delete pin L2B08 and check the deletion visually. The
wire connector found on pin L2BO08 is removed during
deletion and is replaced. The L2B08 to N4DO3 subnet
was not removed and no action is required with regard
to the “5” entry in the relocated subnets column. If, for
any reason, this subnet was removed, circle the number
““5” in the relocated subnets column.

“1” in the probe delete column for pin
L2B0S. ‘

Cross out the “P” pin L2BO8 and cross out the U2B08
to L2B08 subnet in the net image column.

Proceed to the probe side delete column for net ID4.

“1”

Net ID4 (Probe Side):

3-24

1. Pin D2D13* is located and contains a cable and a wire.

If encapsulated tri-lead wire is used, remove the board
wire from the connector housing and reposition the
cable on pin D2D13*. If mid-air splice wire is used, it is
the conductive type as indicated by the asterisk (*) and
the following steps must be taken: the connector
found on pin D2D13* is connected to the mid-air
splice by a short piece of wire (pigtail). The cable
connector and the pigtail connector are removed from
the mid-air splice. Then remove the connector on pin
D2D13* and plug the cable connector onto the same
pin (D2D13%).

(12/70)

oo

10.

11.
12.

13.
14.
15.
16.

17.
18.

19.

20.

21.

22.

. Cross out the

. Trace the wire to locate the other end of pin F2D13

and remove the connector.
“1” in the probe delete column for pin
D2D13*.

. Cross out the D2D13* to F2D13 subnet in the net

image column.

. Delete pin F2D13, using J4DO07 as the check pin.
. Cross out the “2” in the net image column for pin

F2D13.

. Cross out the rightmost “P” in the net image column

for pin F2D13.

. Delete pin K3B03, retaining J4DQ7 as the check pin.
. Cross out the “2” in the probe delete column for pin

K3BO03.

Cross out the two “P’s™ in the net image column for
pin K3B03,

Cross out the F2D13 to K3BO03 subnet.

Delete pin J4D07 and check the deletion visually. The
wire connector found on this pin is removed during
deletion and is replaced on completion of the delete
operation.

Cross out the “1” in the probe delete column for pin
J4DO07.

Cross out the “P” in the net image column for pin
JaDO07.

Cross out the K3B03 to J4D07 subnet.

Locate pin H2B11 and check for any wire, substituting
the card side connections to this pin. One wire is
found.

Remove the wire from pin H2B11.

Trace the other end of the wire to pin G3D09 T. For
this pin, also remove the terminating resistor which is
removed with the wire.

Cross out the “0*” in the probe delete column for pins
H5B11,H2B11, and G3D09 T.

Cross out the “T” in the probe delete column and the
“1” in the card delete column for pin G3D09 T. The
wire is substituted for this connection. The “2” in the
card delete column for pin H2B11 cannot be crossed
out because one card side connection was made for the
wire removal.

Cross out the “C” and H2B11 to G3D09 T subnet in
the net image column for pin H2B11.

Proceed to the probe side delete column for net IDS5.

Net ID5 (Probe Side):

1.
2.

N n bW

Delete pin L3B02, using M4B12 T as the check pin.
Cross out the “1” in the probe delete column and the
“P” in the net image column for pin L3B02.

. Remove the terminating resistor from pin M4B12.

. Cross out the “T” in the probe delete column.

. Delete pin M4B12 and check the deletion visually.

. Cross out the “1” in the probe delete column for pin

M4B12.

. Cross out the L3B02 to M4B12 subnet and the “P” for

pin M4B12 in the net image column,



ADD - DELETE REWORK PAGE 1
MACHINE 20XX PRESENT PN 578001 EC 710002 VERSION 000
BOARD 01A-B3 PREVIOUS PN 578001 EC 710001 VERSION 000
PROBE SIDE DEEP DELETE TOOL
t DELETE it ADD !
CHECK DELETE | PINS NET RELDCATEDIl ADD | WIRE|WIRE | FROM TO NET
DEL coL IN NET IMAGE SUB-NETS COL | TYPE[LGTH| PIN PIN ID
DEFINITION OF PRINT CHARACTERS USED ON THIS PACKAGE
* IN CHECK COLUMN INDICATES A PIN LOGICALLY DELETED FROM A NET
90T IN TYPE COLUMN IS THE REPRESENTATION FOR A TERMINATING RESISTOR
O* IN PROBE DELETE COL. DENOTES DISCRETE WIRE CONN. MAY EXIST ON PROBE SIDE
T IN THE PROBE SIDE DELETE COLUMN INDICATES A TERMINATING RESISTOR DELETE
T FOLLOWING THE PIN LOCATION INDICATES A TERMINATING RESISTOR
® FOLLOWING THE PIN LOCATION INDICATES AN I/O0 PIN
* FOLLOWING THE PIN LOCATION INDICATES A PIN WITH ADDITIONAL CONNECTOR USAGE
THE DISCRETE WIRE MNEMONICS USED IN THE TYPE COLUMN ARE AS FOLLOWS
WIRE TYPE MNEMONICS
NTR
} END OF DEFINITIONS FOR THIS PACKAGE 4
‘CHECK PROBE CARD PINS NET IMAGE NET ID ADD TYPE LGTH FROM 10 1D
AF121EJ6
N1Allx P:] NTR| 6.0 |N1Allm K2D06 1
K2D06 P P:] NTR| 7.5 |K2D06 G3BO6
G3B0é C:]P NTR| 5.5|G3B06 B6AO4
B6A0O4 T|C B6A0O4
CHECK PINS NET IMAGE NET ID ADD TYPE LGTH FROM T0 1D
AF121HB6
T2B02* P:] NTR| 4.0 |T2B02% S5D05 2
S5D05 P C:] NTR} 6.0|S5D05 L3D10
L3D10 P L3DlO
* K2B11 14
CHECK PINS NET IMAGE NET ID ADD TYPE LGTH. FROM T0 ID
AF121GMé6
u2BO8x PE} XXX NTR{ 8.0 |U2BO8Nm N5BO2 3
* L2B08 - C:] 5 NTR} 9.5 |N5B0O2 C2b11
* N4DO3 c c2p11
CHECK PINS NET IMAGE NET ID’ ADD TYPE LGTH FROM T0 ID
BDO31DA6
* D2D13%* P:? XXX NTR| 5.0 |J6EO4m F2D13 4
F2D13 P P:k XXX NTR|10.0 |F2D13 K3BO3
K3B03 FE}V XXX NTR| 3.0 |K3BO3 J4DO7
J4D07 P- w:] NTR| 3.0 |J4DO7 H5B11
H5B11 C/W XXX NTR| 4.5 |H5B11 G3D09
* H2B1l1 C Rty XXX NTR| 7.0163D09 M4D0O6
G3D09 T c XXX 90T M4D06 T
CHECK PINS NET IMAGE NET ID ADD TYPE LGTH FROM' TO ID
BD111DA6
L3B02 FE}, XXX NTR| 5.01(L3B02 L2B0O8 5
* M4B12 T| P~ NTR| 5.0 L2B08 N4DO3
XXX 20T N4DO3 T
CHECK PROBE CARD PINS NET IMAGE NET 1ID ADD TYPE LGTH FROM TO 1D
BDl11l1DCé
XXX NTR! 9.0 |H4D02 E2D09 6
XXX 90T E2D09 T
CHECK PROBE CARD PINS NET IMAGE NET ID ADD TYPE LGTH FROM TO D
BDI11FA4
XXX NTR| 6.0 |F3B10 G3B10O 7
XXX NTR|10.0 [G3B10O D2D11
XXX NTR| 4.5{D2D11 B2BO4
XXX 90T B2B04 T

*%% END OF REWORK FOR BOARD OlA-B3 *%x*

**% END OF REWORK FOR BOARD OlA-B3 %%

For Instructional Use Only

04

AID IN UNDERSTANDING

DELETE PINS

o
e
O

¥ pmse on sn Lo

N1Allm
K2D06
G3B06
B6A04 T

T2B02Z2*
S5D05
L3DloO
K2BI1

uzBso8 .
L.2B08
N4DO3

D2Db13*
F2D13
K3B03
J4D07
H5B11
H2Bl11
G3D09 T

7

L3B02
M4B12 T

T 7 /7

7%

N4

T2

Figure 3-12. MST-2 and MST4 Double-board Add-Delete Rework Instructions (Probe Side Deletions Completed)
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No more probe side delete entries appear on this page and
the statement at the bottom of the page indicates “End of
Rework for Board 01A-B3.” The card side deletions must
be done next.

At this time, the rework instructions should appear as
shown in Figure 3-12.

Card Side Deletions (Figure 3-13)

To provide access to delete pins, check pins, and net
checking on completion of rework, the cards and in some
cases the card retention system (MST-4) must be removed
before card side deletions are initiated. Place cards in card
caddy. Perform the card side deletions according to the
delete entries in the card delete column. The first net
showing card side delete entries is net ID4.

Note: MST-2 card retention hardware does not have to be
removed for card side deletes. MST-4 card retention
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hardware should be removed only if there are card side
deletes in rows 1 or 6.

Net ID4 (Card Side):
1. Delete pin HSB11, using H2B11 as the check pin.
2. Cross out the “1” in the card delete column and the
“C” in the net image column for pin H5B11.
3. Delete pin H2B11 and check the deletion visually.
4. Cross out the “2” in the card delete column for pin
H2BI11.
5. Cross out the “C” for pin H2B11 and the H5BI11 to
H2B11 subnet in the net image column.
Scanning the relocated subnets column shows that no
entires were marked during deletions and no action is
required. The delete portion of the rework instructions is
now complete, and the wire add rework procedure is
initiated.
The rework instructions should appear as shown in Figure
3-13.



ADD - DELETE REWORK PAGE 1
MACHINE  20XX PRESENT PN 578001 EC 710002 VERSION 000
BOARD  01A-B3 PREVIOUS PN 578001 EC 710001 VERSION 000
PROBE SIDE DEEP DELETE TOOL
t DELETE t b ADD {
CHECK DELETE | PINS NET RELDCATED‘I ADD |WIRE WIRE | FROM T0 ‘NET
DEL coL IN NET IMAGE SUB-NETS coL | TYPE{LGTH| PIN PIN ID
DEFINITION OF PRINT CHARACTERS USED ON THIS PACKAGE
* IN CHECK COLUMN INDICATES A PIN LOGICALLY DELETED FROM A NET
90T IN TYPE COLUMN IS THE REPRESENTATION FOR A TERMINATING RESISTOR ,
0* IN PROBE DELETE COL. DENOTES DISCRETE WIRE CONN., MAY EXIST ON PROBE SIDE /f%éf%%%%éééﬁﬁ%%%éééé%ﬁﬁ
T IN THE PROBE SIDE DELETE COLUMN INDICATES A TERMINATING RESISTOR DELETE \§S ‘
T FOLLOWING THE PIN LOCATION INDICATES A TERMINATING RESISTOR §§§
X FOLLOWING THE PIN LOCATION INDICATES AN 1/0 PIN §§§AID IN UNDERSTANDING
* FOLLOWING THE PIN LOCATION INDICATES A PIN WITH ADDITIONAL CONNECTOR USAGE §§§
THE DISCRETE WIRE MNEMONICS USED IN THE TYPE COLUMN ARE AS FOLLOWS §§§ DELETE PINS
WIRE TYPE MNEMONICS \\\
NTR §§§
} END OF DEFINITIONS FOR THIS PACKAGE :§§§
CHECK PROBE CARD PINS NET IMAGE NET ID ADD TYPE LGTH FRGOM T0 1D S§§
AF121EJ6 \ PS CS
NIAllx | P NTR| 6.0 |NIAlIM  K2DO6 1 §§§ N1Allm
K2D06 | P— P NTR| 7.5 |K2D06 63806 \\\ K2D06
G3BO6 C:]P NTR| 5.5 |6G3B06 B6AO4 §§§ G3B0O6
b= B6AO4 TiC B6AO4 §§§ B6AO4 T
CHECK PROBE CARD PINS NET IMAGE NET ID ADD TYPE LGTH FROM T0 ID §§§
AF121HB6 §§§
T2BO2% P:] NTR| 4.0|T2BO2*  $5D05 2 §§§ T2BO2*
S5D05 | P cq NTR| 6.0/S5D05 L3D10 §§§ $5D05
% L3010 | Py L3D10 §§§ L3D10
* §% K2B11 \\\ o K2BI1l
CHECK PRDBE CARD PINS NET IMAGE NET ID ADD TYPE LGTH FROM T0 1D §§§
AF121GM6 §§§
¥ U2BO8K Pt} XXX | NTR| 8.0|u2B0O8M  N5BO2 3 §§§ ° y2Bo8X
* ¥ L2BO8 |~ ¢q 5 NTR| 9.5 |N5B0O2 c2pl11 §§§ L2BO8
* N4DO03 c c2p11 §§§ N4DO3
CHECK PROBE CARD PINS  NET IMAGE NET ID ADD TYPE LGTH FROM 10 1D §§§
BDO31DA6
* D2D13% p:} XXX | NTR| 5.0|J6EO4m  F2D13 4 §§§ D2D13%
F2D13 | P p:} XXX | NTR[10.0|F2D13 K3B03 §§§ ° F2D13
K3B03 < XXX | NTR| 3.0(K3B03 J4D07 §§§ o K3B03
J4poT | $* W NTR| 3.0[J4DO7 H5B11 §§§ J4D07
HSB11 | @ W XXX | NTR| 4.5 [H5B11 G3D09 \\\ H5B11
e H2B11 Q:}Q:? XXX | NTR| 7.0(63D09 M4D06 §§§ H2B11
G3D09 T c XXX | 90T M4DO6 T §§§ » 6G3D0S T
CHECK PROBE CARD PINS NET IMAGE NET ID ADD TYPE LGTH FROM T0 n §§E
BD111DA6
¥ L3BO2 ﬁzr XXX | NTR| 5.0{L3B02 L2B08 5 §$§ o L3B02
* P M4B12 T|P- NTR| 5.0 |L2BO8 N4DO3 §§§ o M&4Bl2 T
xxx | 90T N4DO3 T §§§
CHECK PROBE CARD  PINS  NET IMAGE NET ID ADD  TYPE LGTH FROM TO 1D §§§
BD1110C6 \\\
XXX NTR} 9.0 {H4D02 E2D09 6 §§§
XXX | 90T E2D09 T §§§
CHECK PROBE CARD  PINS  NET IMAGE NET ID ADD TYPE LGTH FROM 10 1D §§§
BD111FA4 §§§
XXX | NTR|{ 6.0 (F3B10 G3B10 7 §§§
xxx | NTR10.0[63B10  D2D11 §§§
XXX | NTR| 4.5 p2D11 B2B04 \\\
XXX | 90T B2BO4 T §§§

*¥% END OF REWORK FOR BOARD OlA-B3 %%

*%% END OF REWORK FOR BOARD Ol1A-B3 %%

For Instructional Use Only

%
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Figure 3-13. MST-2 and MST4 Double-board Add-Delete Rework Instructions (Card Side Deletions Completed)
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Probe Side Additions (Figure 3-14)

The discrete wire and terminating resistor additions are
done according to the “XXX” entries in the add column.
The wire type and length and the terminating resistor type
are specified in the type and length columns for the
associated subnets shown in the “From-To” columns. The
“From-To” columns show the total net as it must appear
after rework is completed.

Net ID3 (Probe Side):

1. Add 90-ohm tri-lead wire, 8.0 inches, from pin U2BOSE
to pin N5BO2. A cable is present on pin U2BOSE. If
encapsulated tri-lead wire is required, remove the cable,
remove the connector housing from the cable, and insert
the cable into the board wire connector housing. The
cable and wire connector are inserted onto pin U2BOSE
and the other end of the wire is plugged onto pin
N5BO2. If the mid-air splice wire is required, the wire
assembly with an ID3 label is located. The cable is
removed from the pin and inserted into a nonconductive
mid-air splice. The wire connector with the ID3 label is
then also inserted into the nonconductive mid-air splice.
The connector on the nonconductive lead is plugged
onto pin U2B08 and the other end of the wire is plugged
onto pin NSBO2.

2. Cross out the “XXX” entry in the add column.

3. Proceed to the wire add column for net ID4.

Net ID4 (Probe Side):
1. Add 90-ohm tri-lead wire, 5.0 inches, from pin
J6EOAR to pin F2D13. (Use nonconductive mid-air
splice, if required.)
. Cross out the “XXX” entry in the add column.
3. Add 90-ohm tri-lead wire, 10.0 inches, from pin
F2D13 to pin K3D03.
4. Cross out the “XXX” entry in the add column.
5. Add 90-ohm tri-lead wire, 3.0 inches, from pin K3B03
to pin J4D07.
6. Cross out the “XXX” entry in the add column.
7. Add 90-ohm tri-lead wire, 4.5 inches, from pin H5B11
to pin G3D09.
8. Cross out the “XXX” entry in the add column.

NS
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9. Add 90-ohm tri-lead wire, 7.0 inches, from pin G3D09
to pin M4D06 T.
10. Cross out the “XXX” entry in the add column.
11. Add 90-ohm terminating resistor to pin M4D06 T.
12. Cross out the “XXX” entry in the add column.
13. Proceed to the wire add column for net IDS5.

Net ID5 (Probe Side):

1. Add 90-ohm tridead wire, 5.0 inches, from pin L3B02
to pin L2B08.

. Cross out the “XXX” entry in the add column.

. Add the terminating resistor, 90-ohm, to pin N4D03 T.

. Cross out the “XXX” entry in the add column.

. Proceed to the wire add column for net ID6.

b WwN

Net ID6 (Probe Side):

1. Add 90-ohm tri-lead wire, 9.0 inches, from pin H4D02
to pin E2D09 T.

. Cross out the “XXX” entry in the add column.

. Add the terminating resistor, 90-ohm, to pin E2D09 T.

Cross out the “XXX” entry in the add column.

Proceed to the wire add column for net ID7.

IESECES

Net ID7 (Probe Side):

1. Add 90-ohm tri-lead wire, 6.0 inches, from pin F3B10.
to pin G3B10.

2. Cross out the “XXX” entry in the add column.

3. Add 90-ohm tri-lead wire, 10.0 inches, from pin G3B10
to pin D2D11.

4. Cross out the “XXX” entry in the add column.

5. Add 90-ohm tri-lead wire, 4.5 inches, from pin D2D11
to pin B2B04 T.

6. Cross out the “XXX entry in the add column.

7. Add 90-ohm terminating resistor to pin B2B04 T.

8. Cross out the “XXX entry in the add column.

The line at the bottom of the page “End of Rework for

Board O1A-B3” indicates that rework for this board is

complete. The rework instructions should now appear as

shown in Figure 3-14.

At this point, rework is verified according to the checking
procedure.



ADD — DELETE REWORK PAGE 1

MACHINE 20XX PRESENT PN 578001 EC 710002 VERSION 000

BOARD 0l1A-B3 PREVIOUS PN 578001 EC 710001 VERSION 000

PROBE SIDE DEEP DELETE TOOL

t DELETE 1t ADD |

CHECK DELETE PINS NET RELOCATEDII ADD | WIRE|WIRE | FROM TO NET
DEL coL IN NET IMAGE SUB-NETS COL | TYPE|LGTH| PIN PIN ID

DEFINITION OF PRINT CHARACTERS USED ON THIS PACKAGE
* IN CHECK COLUMN INDICATES A PIN LOGICALLY DELETED FROM A NET

%0x IN PROBE DELETE COL. DENOTES DISCRETE WIRE CONN. MAY EXIST ON PROBE SIDE Ty

T IN THE PROBE SIDE DELETE COLUMN INDICATES A TERMINATING RESISTOR DELETE N
T FOLLOWING THE PIN LOCATION INDICATES A TERMINATING RESISTOR \
% FOLLOWING THE PIN LOCATION INDICATES AN 1/0 PIN \AID IN UNDERSTANDING
* FOLLOWING THE PIN LOCATION INDICATES A PIN WITH ADDITIONAL CONNECTOR USAGE \
THE DISCRETE WIRE MNEMONICS USED IN THE TYPE COLUMN ARE AS FOLLOWS \\\ ADD PINS
WIRE TYPE MNEMONICS \
NTR \\
} END OF DEFINITIONS FOR THIS PACKAGE {\
CHECK PROBE CARD PINS  NET IMAGE NET ID ADD TYPE LGTH FROM 10 1D §
AF121E46 \ PS CS
NIAIIx | P NTR| 6.0|N1AIIN  K2DO6 1 § N1AllM
K2D06 P] NTR| 7.5|K2D06 G3B06 \ K2D06
G3B06 C]P NTR| 5.5|G3B06 B6AO4 \ G3BO6
F B6A04 T|C B6A04 \ B6AO4
CHECK PROBE CARD PINS  NET IMAGE NET ID ADD TYPE LGTH FROM T0 1D \
AF121HB6 \
T2B02% P:I NTR| 4.0|T2BO2%  s5005 | 2 \ T2B02*
S5D05 ¢ NTR| 6.0[S5005  L3D10 \ $5D05
x L3D10 c L3D10 \ L3D10
* ¥ K2B11 y} \
CHECK PROBE CARD PINS NET IMAGE NET ID ADD TYPE LGTH FRQOM T0. ID \
AF121GM6 \
¥ uzBosN | F NTR| 8.0|U2BOS®  NSBO2 | 3 \ U2BO8N
* r Lzsos | Pt 5 NTR| 9.5[N5BO2  c2Dp11 \ N5B02
* N4DO3 c c2p11 \ c2p11
CHECK PROBE CARD PINS  NET IMAGE NET 1D TYPE LGTH FROM T0 1D §
BDO31DA6
* ¥ D2D13% | P NTR| 5.0|J6EC4m  F2D13 | 4 \\§ J6EO4N
z Fap13 | p-Try NTR|10.0 [F2D13  Kk3BO3 \ _ F2D13
z K3B03 |- NTR| 3.0|Kk3BO3  J4DO7 \\ K3B03
¥ 44007 | #-Fuy NTR| 3.0|J4D07  H5BII \ J4D07
OF | & [HSBIL | g NTR| 4.5|H5B11  .63D09 \ H5811
* ox | 2 |H2BIl |¥ 2y NTR| 7.0|G3D09  M4DO6 T \ 63D09
evH ¥ le3p09 117 ¢ 90T M4D06 T ‘\ M4DO6 T
CHECK PROBE CARD PINS  NET IMAGE NET ID TYPE LGTH FROM 70 1D §=
BD111DA6
r L3802 | P NTR| 5.0|L3BO2 L2B08 5 § L3BO2
* BE M4B12 T| ¥ NTR| 5.0{L2BO8  N4DO3 T \ Dg L2BOS
‘ 90T N4DO3 T \ - N4DO3 T
CHECK PROBE CARD ~ PINS  NET IMAGE ~NET ID TYPE LGTH FROM 10 ID \
NTR| 9.0 |H4DO2 E2D09 T| & § H4DO02
90T E2D0S T \ ;g E2D09 T
CHECK PROBE CARD  PINS NET IMAGE NET 1D TYPE LGTH FROM T0 1D \ -
BDI11FA4 \
NTR| 6.0|F3B10  63B1O | 7 \ F3B10
NTR|10.0[G3B10  D2D11 \ G3B10
NTR| 4.5|p2D11 B2BO4 T § p2D11 .
90T B2BO4 T \ B2BO4
#%% END OF REWORK FOR BOARD O1A-B3 sk #%% END OF REWORK FOR BOARD O1A—B3 sk \>\
T
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Figure 3-14. MST-2 and MST4 Double-board Add-Delete Rework Instructions (Wire Additions Completed)
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CARD ADD-DELETE LIST RUN 880 06-10-69 PAGE 1
MACHINE HPSYS PRESENT PN 5467420 259782 VERS 000 XFER 259782 AK
LOCATION O01A-B2 PREVIOUS PN 5467420 259781J VERS 000 XFER 259781 AE
DELETE ADD
SOCKET TYPE PART NO. SIZE ACC.CODE SOCKET TYPE PART NO. SIZE ACC.CODE
cz 1671 5856102 56-05 c2 1671 5856169 56-05
F2 1674 5856135 56-05 F2 1674 5856165 56-05
J2 1671 5856102 56~05 J2 1671 5856169 56-05
M2 1674 5856135 56-05 M2 1674 5856165 56-05
Q2 1671 5856102 56~05 SC3 Q2 1671 5856169 56-05 SC3
T2 1674 5856135 56-05 SC3 T2 1674 5856165 56-05 SC3
V3 A559 5800559 14-05 NSC4
V4 A559 5800559 14-05 NSC4
END OF LIST

For Instructional Use Only

Figure 3-15. Board Add-Delete Instructions for Cards

ENGINEERING CHANGE REMOVAL

The removal of an EC that fails to function requires that

the cabling and board wiring be restored to the previous EC

level. This is accomplished by removing all the cards, wires,

and cables added during add rework and rewiring the

connections removed during delete rework and replugging

the original cards. The following documents are required

for the removal of an EC:

1. Cable rework instructions.

2. Cable error recovery lists (cable location document).

3. Board add-delete rework instructions (includes card
plugging information).

4. Board discrete wire equivalent lists.

The sequence to be followed in the removal of an EC is:

1. Remove all cards added.

2. Remove all the cables added according to the add
portion of the cable rework instructions.

3. Remove all the board wires added according to the add
portion of the board rework instructions.

4. Add all the connections removed according to the delete
portion of the board rework instructions.

5. Add all the cables removed according to the removal
portion of the cable rework instructions.

6. Check the continuity of all the cables and nets affected.

7. Replug the original cards.
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Cables installed as a result of the cable add instructions
are removed as specified by the entires in the add
“From-To” column, and a check mark is written for each
connection removed.

The board wires added according to the “XXX” entries in
the add column in the board rework instructions are
removed, and a check mark is written for each wire
removed.

The net image column in the delete portion of the board
rework instructions shows the connections that were
removed during delete rework and the ones that must be
reconnected. The board discrete wire equivalent list must
be at the EC level of the board prior to when rework was
initiated (previous EC level). Each subnet that was deleted
must be located in the equivalent list and added again
according to the wiring specifications. A check mark is
written in the net image column for each subnet that is
added again.

Cables that were removed during the cable removal
procedure are added according to the cable removal
“From-To” entries in the cable rework instructions. Infor-
mation on the length and type of cable to be used is in the
socket listing. Because via information is not specified for
removed cables, the shortest route between the “From”
and “To” location should be used. A check mark is written
for each cable installed.



Continuity and grounding are checked according to the
pins listed in the net column (delete portion of the board
rework instructions), and cables are checked according to
the entries in the cable removal “From-To” columns.

ERROR RECOVERY

Board Error Recovery Documentation

Damaged board wiring is repaired as specified in the wiring
rules for MST to ensure efficient operation of the machine.
The board discrete wire equivalent list (BDWEL) provides
the information required to reconstruct any board net in
discrete wire and enables the customer engineer to reestab-
lish any damaged board net in discrete wire without
violating the wiring rules.

Board Discrete Wire Equivalent List (BDWEL)

The board discrete wire equivalent list is provided for every

MST board in a machine and the list is updated every time a

board is affected by a change to the board wiring. The list

consists of two formats: a board pin list and a board net

list. The board pin list shows all board pins and their

appropriate net numbers, and it serves as an entry docu-

ment to the board net list. The board net list shows all

board nets and their discrete wire equivalent. The two lists

provide the following information:

1. The physical configurations of all board nets in which
any board pin appears.

2. The delete information required to remove all connec-
tions within any board net.

3. The add information required to replace all connections
in any board net with discrete wire.

Format of Board Pin List

The board pin list format is shown in Figure 3-16. The
upper half of Figure 3-16 shows the following general
information headings:

Document title.

Machine type.

Location of the board affected.

Part number of the board affected.

EC level of the board.

Version number of the board.

. Number of pages in the pin list (in numeric sequence).

The lower portion of Figure 3-16 has two subheadings
that are repeated for each pin list column. These subheads
are:

1. Pin: This column lists all the board pins in an alphameric
sequence by pin location. The presence of a terminating
resistor is shown by a “T” next to the pin coordinate.

2. Net No.: This column lists the appropriate net numbers
of the nets in which the pins in the pin column appear.
The net number refers to a net in the board net list and
is used for entry into the board net list.

ommOowE

Format of Board Net List

The board net list format is shown in Figure 3-17. The
upper half of Figure 3-17 shows the following general
information headings:

Document title.

Part number of the board affected.

EC level of the board.

Version number of the board.

Machine type.

Location of the board.

Special characters for I/O pin identification and termi-

nating resistor identification.

Type of delete tool to be used.

. Wire types and the associated abbreviations.

The lower portion of Figure 3-17 has seven subheadings
that are repeated for each net list column. These subheads
are:

1. Net No.: This column lists all the board nets by net
number in an alphameric sequence.

2. From Pin-To-Pin: This column lists the “From Pin” and
“To Pin” locations, and it describes the net configura-
tion by specifying the pin-to-pin connections (subnets)
in the net. The “From Pin” column shows all the pins in
the net. I/O pins are identified by one of the two special
characters shown in the general information heading.
Terminating resistors are identified by a “T” next to the
pin location coordinate.

OmEooRE»
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3. PI: These columns specify printed and discrete overflow
wire connections to the pin and, in conjunction with the
table shown in the general information heading, specify
the type of delete tool to be used for deletion of the
printed pin connections in the net.

4. Wire Type: This column lists the type of wire to be used
for adding the pin-to-pin connections (subnets) specified
in the “From-To” pin columns. A table in the general
information heading shows a complete description of
the abbreviations used in this column.

5. Wire Length: This column shows the length of wire to
be used for the pin-to-pin connections specified in the
“From-To” columns. Lengths are in inches to nearest
tenth.

Error Recovery Procedure

Printed Wire Replacement

Replacement of a damaged printed connection requires the
deletion of all connections in the net and the reconstruc-
tion of the total net with discrete wire. When a pin in the
damaged net is located, recovery information can be
obtained from the board discrete wire equivalent list. The
BDWEL must be for the same part number and at the same
EC level as the actual board containing the error net.

The EC level and part number must be checked before
any attempt is made to repair the net. A detailed procedure
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CPINy (NET NOJ

F5D13
F6A02
F6A04
F6B02
F6804
Fé6C02
F6C04
F6D02
F6D04
F6E02
F6EO4
GlAll

Gl1Al13
G2BO3
G2B0O7
G2BO8
G2BO8
G2B09
G2B13
G2B13
G3B05
G3BOS5
G3BO7
G3B08
G3Bl1O
G3D06
G3003
G4BO4
G4B0O6
G4B08
G4BO9
G4B11
G4D0S
G4D08
G4D10
G401l
G5B0S
G5B07
G5BO7
G6A02
G6AO4
H1A13
H1BI11

H1B13
HICL1

H1C13
H1D11

H1D13
HIELl

HIE13
H2B802
H2BO3
H2BO4
H2BO7
H2B08
H2BO9
H2B11

H2Bl2
H2Bl12
H2B13
H2B14
H2D03
H2D05
H2007
H2p0o8

RV5216D2
KV821GH4
KV821FEl
RH515C62
KPOS51ED2
RV903AA2
KR951FA2
RH515CE2
RV901EJ2
KV811FK6
KV803FK6
RV444 DH4
CM201GL6
KVBOTFK6
KDO21FD6
KC233GM6
KC233GM6
KDO21FG6
CM201GL6
CM2016L6
KV827FK4
KV827FK4
KV80TFK2
KV8OTFK6
KV827GA2
KV813DA6
KV813GE6
KV811FK2
KV811FK6
WD247AD4
KV803FK6
KV813GL6
KV813GH6
KV803FK2
WD24TAF4
WD24TCE4
KV823GJ6
WD635GH2
WD635GH2
KV82TFK4
KN101GH2
RV361DD2
RV361GB4
KV827FH2
RV361DK2
KV827FJ2
KV82TFG2
KV825FF2
KV825CH2
KV825C D2
RH515CE2
RV901GJ2
RH485CG2
RV442GK2
RV448FF2
RV448EF2
RV442GD2
KVO13GK2
KV013GK2
RV441DB4
RV444AK6E
RV901GL2
RV444CH4
RV441DK2
RH485CE2

PIN

H2D10
H2D11
H2D11
H2D12
H2D12
H2D13
H3BO3
H3BO4
H3BO5
H3BO7
H3BO8
H3B09
H3B10O
H3B12
H3B12
H3B13
H3DO1
H3D03
H3D04
H3DO6
H3DO7
H3D08
H3D09
H3D11
H3DI11
H3D13
H4B02
H4B03
H4BO4
H4BO6
H4BO6
H4BO7
H4BO7
H4BO8
H4BO9
H4B11
H4B11
H4B12
H4B13
H4B14
H4D02
H4D02
H4DO3
H4DO5
H4D06
H4DO7
H4DO8
H4D10
H4D10
H4D11
H4D11
H4D12
H4D12
H4D13
H5B02
H5BO4
H5B0%
H5BQ5
H5B05
H5BOT
H5B09
H5B810
H5B12
H5B13
H5D01

BOARD DISCRETE WIRE EQUIVALENT LIST SEQUENCED BY PIN NUMBE

NET ND.

RV441DD2
AVT27GD4
AVT27GD4
KvVg23GB2
KV823GB2
RV442DB4
RV441DH4
RV441AC6
RV443DH4
RV443DK2
RV448GH2
RV443DB4
RV448FG2
KvV009CD2
KV009CD2
RV441AK6
RV442GB4
RV444DH4
RV442AK6
RV442DK2
RV442DpD2
RV442AC6
RV443DD2
KVOO9AE2
KVOO9AE2
RV441GB4
RV442GH4
RV444GB4
RV444DB4
Kv009CG2
KV009CG2
KVO09AB2
KV009AB2
RV448GK2
RV443GB4
WD521BH2
WD521BH2
RV443AK6
RV443GH4
RV443AC6
KV827TFJ6
KV827FJ6
RV444ACE
RV444DK2
RV443GK2
RV444DD2
RV443GD2
KVO13EK2
KVO13EK2
KV821GB2
Kv821GB2
WD521BF2
WD521BF2
RV442DH4
RV448FH2
AVT27GD4
AVT727G04
KVO13GK2
KV0136K2
RVS01EG2
RV441GK2
RH435CG2
RV448GJ2
RV448EE2
KV009662

H5D01

H5D002
H5D02
H5D03
H5D04
H5D04
H5D06
H5D06
H5D07
H5D08
H5D09
H5D11

H5D11

H5D12
H5D13
H6A02
H6AO04
H6B02
H6BO4
Hé6C02
H6C04
HéDO2
Hé6DO4
H6EO02
H6EO04
J1A11l

J1A13
J1Bl1

J1B13
Jic1l
Ji1c13
JID11

J1D13
JIEIL
J1E13
J2B02
J2B02
J2B03
J2BO4
J2B06
J2B07
J2B08
J2B08
J2B09
J2B11

J2Bl12
J2B13
J2Bl4
J2002
J2D03
J2D005
J2Dpoé
J2007
J20p08
J2010
J2n11

Japniz
J2p13
J3BO4
J3B05
J3B0O5
J3BO7
J3B808
J3B09
J3B10

KV009662
KVOO9EF2
KVOO9EF2
RV441GH4
KVOO9EJ2
KV009EJ2
KVO09GK2
KV009GK2
RV90IGF2
KV827FJ6
RV444GK2
RH435CE2
RH435CE2
RV444GD2
RV4416GD2
KDOZ1FGe
CM201GL6
RH435CG2
RV901EG2
AP523FD2
KDO21FD6
RH435CE2
RV901GF2
KR9516GJ2
KD10lAC2
KV825EF2
KV825FB2
KV825FD2
KV524GH4
KV825CB2
KV825FH2
KV825CF2
KV825ED2
KV825DF2
Kv825DD2
WD635GH2
WD635GH2
KV825FF2
KV825F D2
KV825EF2
KV829GK6
KC233GMée
KC2336M6
KV829GJ6
KV829BD2
KV825FB2
KV825FH2
Kv825CB2
KV825CF2
KV825ED2
KV825DF2
KV825DD2
KV825CD2
KV825CH2
KV825EH2
KV825EB2
Kv825CH2
Kv825CB2
KR9516J2
AV723DF6
AV723DF6
KV827FG2
KV827FJ6
DEO31CJ2
KV8O7FK2

J3Bl2
J3B13
J3poé
J3p07
J3po8
J3D09
43011

J3D12
J3D13
J4B04
J4B06
J4BO7
J4B09
J4B09
J4D05
J4D06
J4D07
J4D08
J4D10
J4D11
J4D11
J5B02
J5B05
J5D01

J5p02
J5008
J5D11

45012
J5D13
J6A02
J6AO4
J6B02
J6BO4
J6Co2
J6C04
J6D02
J6D04
J6EO2
J6EO4
KI1AlLl

K1A13
K1B11

K1B13
K2B02
K2B03
K2BO4
K2BO7
K2B08
K2B09
K2B11

K2B12
K2B12
K2B13
K2B14
K2D03
K2D05
K2D07
K2Dp08
K2D10
K2D11

K2D11

K2p12
K2D12
K2D13
K3B03

&g, w0, 1236560 (VEmsion aor (D size
NET NO.  PIN NET NO.

KV827FH2
KV8216B2
KV827FJ2
AP523FD2
KVB2TFG6
KVBO3FK2
KV811FK2
KV821GA2
KV823GJ6
KV82TFK4
KV827EK6
KD1O1AC2
WD247CA4
WD247CA4
KV827GA2
KV827FH6
KR951GA2
KNIO1GH2
WD247CC4
WD247AB4
WD247AB4
KV8236B2
KV821GH4
KV823GA2
KV829GB2
KV829FE2
KV821GF4
KV821FE1
KC233GMé
RV901CD2
RV9016G2
RH355CE2
RH355CG2
KR951GA2
DEO31CJ2
RV901AD2
RV901CG2
RV901CF2
RV901CE2
KV825EB2
KV825EH2
KV825DH2
KV825DB2
RH435CE2
RV903CD2
RH405CG2
RV362GK2
WD245EE4
WD245CE4
RV362GD2
KVO13GK2
KVO13G6K2
RV361DB4
RV364AK6
RV903CG2
RV364GH4
RV361DK2
RH405CE2
RV361DD2
AV727GD4
AVT27GD4
KV8236GB2
Kv823GB2
RV362DB4
RV361DH4

PIN

K3B04
K3B05
K3BO7
K3B08
K3B08
K3B09
K3Bl10
K3B10
K3B12
K3B12
K3B13
K3D01
K3D03
K3D04
K3D06
K3D07
K3D08
K3D09
K3D11
K3D11
K3D13
K4B02
K4B03
K4BO4
K4B06
K4B0O6
K4BO7
K4BO7
K4B08
K4B08
K4B09
K4B11
K4B11
K4B12
K4B13
K4B14
K4D02
K4D02
K4003
K4DOS5
K4DO6
K4DO7
K4DO0O8
K4D10
K4D1O
K4D11
K4D11
K4D12
K4D12
K&4D13
K5B02
K5B02
K5BO4
K5B0OS
K5B05
K5807
K5809
K5B10
K5B12
K5B12
K5B13
K5B13
K5D01
K5D01
K5D02

NET NOD.

RV361ACE
RV363DH4
RV363DK2
WD245CG4
WD245CG4
RV363DB4
WD245GE4
WD245GE4
Kv009CD2
Kv009C D2
RV361AK6
RV362GB4
RV364DH4
RV362AK6
RV362DK2
RV3620D2
RV362AC6
RV363bD2
KVOO9AE2
KVOOSAE2
RV361GB4
RV362GH4
RV364GB4
RV364DB4
KV009CG2
KV009CG2
KV009AB2
KVO09AB2
WD2456G4
WD245GG4
RV363GB4
WD521BH2
WD521BH2
RV363AK6
RV363GH4
RV363AC6
KV827FJ6
KVBZ2TFJ6
RV364AC6
RV364DK2
RV363GK2
RV364DD2
RV36360D2
KVO13EK2
KVO13EK2
KV8216B2
Kv821GB2
WD521BF2
WD5218F2
RV362DH4
WD245AG4
WD345AG4
AV7276D4
KV0136K2
KVO13GK2
RV90ICD2
RV361GK2
RH355(CG2
WD245EG4
WD245EG4
WD245AE4
WD245AE4
KV0096G2
KV0096G2
KVOO9EF2

MACH., TYPE 2085

PIN

K5D02
K5D03
K5D04
K5D04
K5D06
K5D06
K5D07
K5D09
K5D11
K5D11
K5D12
K5D13
K6A02
K6A04
KéB02
K6BO4
LID11
L1D13
L1ELl
LIEL3
L2B02
L2B03
L2B04
L2B06
L2B07
L2B08
L2B09
L2B11
L2B12
L2B13
L2B13
L2Bl4
L2b02
L2003
L2D0O5
L2D06
L2Dp07
L2b08
L2D08
L2D10
L2D10
L2b11
Lz2p12
L2D13
L3B02
L3B03
L3B04
L3B04
L3BOS
L3B0O5
L3B0O7
L3BO7
L3B10
L3B10O
L3001
L3D02
L3D03
L3D04
L3D06
L3D07
L3Dp08
t3pos8
L3D11
L3Dp12
L4B02

For Instructional Use Only

Figure 3-16. Board Discrete Wire Equivalent List (Pin List)
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NET NO.

KVOO9EF2
RV361GH4
KV009EJ2
KV0O09EJ2
KVOO9G6K2
KV0096K2
RV9016G2
RV364GK2
RH355CE2
RH355CE2
RV364GD2
RV3616D2
RVIOIEF2
RV901AE2
RV903CE2
RVSOIEE2
RV361DH4
RV361DB4
RV362DK2
RV3626K2
AVT358BE2
KVO136M2
KVO13FE2
KVO13EL2
AV733BE2
KV005G6C4
KvV009CC2
KVOO9EF2
KVO13EH2
RV901AD2
RV901AD2
KR801DG6
AV731FL2
KVO13AD2
KVO13EK2
KVO13EJ2
AV733DK2
RV903CC2
RVS03CC2
RV901AE2
RV901AE2
KVQO9EE2
Ky009CD2
KR801BJ6
KV013GK2
KVO09EJ2
RV90T7AB2
RV9Q7AB2
RVS03AB2
RVS03AB2
RVS01CG2
RV901CG62
RVI03CE2
RVSO3CE2
KVO09AD2
KVOQ9EH2
KVOO9AE2
RVIOTEHZ
RV903EG2
AVT35DJ6
RV901CE2
RVSCO1CE2
KVOl1CE2
AV733DJ6
AV735DJ2

PIN

L4BO3
L4B0O4
L4B06
L4BO7
L4B08
L4B09
L4BI11
L4Bl2
L4B13
L4B13
L4B14
L4Bl14
L4D02
L4DO3
L4DO5
L4D06
L4DO7
L4007
L4008
L4D08
L4D10
L4D11
L4D11
L4D12
L4D12
L4D13
L4D13
L5B02
L5B03
L5B04
L5B0OS
L5B05
L5BO7
L5B08
L5808
L5B09
L5B10
L5812
L5B13
L5001

L5p02
L5D03
L5D04
L5D04
L5D06
L5p07
L5D07
L5008
L5D09
L5D11

L5012
L5013
LeD02
Lé&DO4
L6EO2
L6EC4
M1A11
MI1A13
M1BI11

M1B13
MICH1

MI1C13
MIDI1

M1D13
MIEL]

LOCATION 01A-AS

ET NOJ

KV007G6C4
KVOO9CF2
KV009GG2
AV731AA6
AV731GE2
AV7316L2
KV013BD2
KV007GD4
RV903AC2
RV903AD2
RV9O1EF2
RV9OIEF2
KPOS51ED2
KV0056D4
KVOO9GF2
KvV009CG2
KVB2TFK4
KV827FK4
RVSOTAE2
RV9OTAE2
KV013GH2
RV901CF2
KVSO1CF2
RV903AC2
RV903AC2
RV905EE2
RV9O5EE2
WD24TAH4
WD247CG4
KVOl1EJ6
RV907CC2
RV907CC2
KV013CH2Z
WD635GH2
WD635GH2
KV829BD2
DEO31DE6
KVO09AA2
KVO11ED2
KVO11DFé
WD247CJ4
WD24TAK4
RV9OI1EE2
RV9OIEE2
KVOO09AB2
Kv829GB2
Kv829GB2
DEO31FC4
DEO31DD6
DEO31CH4
KV009GJ2
KVOQ9GK2
RV903CC2
RV903AC2
RV903AB2
RV903AD2
RV362DD2
RV3626GD2
RV362DB4
RV362GB4
RV363DK2
RV363DD2
KV363DH4
RV363DB4
RV364DH4

PIN

MIE13
M2BO2
M2B803
M2BO4
M2BO7
M2BO8
M2B09
M2B11

M2B12
M2B12
M2B13
M2Bl4
M2D03
M2D05
M2D07
M2D08
M2D010
M2D11
M2DI12
M2D12
M2D13
M3B03
M3B04
M3B05
M3BO7
M3B08
M3B09
M3B10
M3B12
M3B12
M3B13
M3D01

M3D03
M3D04
M3D06
M3D07
M3D08
H3D09
M3D11

M3D11

M3D13
M4B02
M4BO3
M4D04
M4BO6
M4BO6
M&BOT
M4BO7
M4B08
M4BO9
M4B11

M4B11

M4B12
M4B13
M4Bl14
M4D02
M4D02
M4D03
M4DO5
M4D06
M4DOT
M4D08
M4D10
M&D10
M4D11

DATE 99-99-99
NET NO.

RV364GH4
RH355CE2
RV901AC2
RH325C6G2
RV282GK2
RV288FF2
RV288EF2
RV2826GD2
KV0136K2
KV013GK2
RV281DB4
RV284AK6
RV901AA2
RV284GH4
RV281DK2
RH325CE2
RV281DD2
AV727GD4
KV823GA2
KV823GA2
RV282DB4
RVZ281DH4
RV281ACE
RV283DH4
RV283DK2
WD245CC4
RV283DB4
RV288FG2
KvV009CC2
Kv009CC2
RV281AKé
RV282GB4
RV284DH4
RV282AK6
RV282DK2
RV282DD2
RV282AC6
RV283DD2
KV009AD2
KV009AD2
RV281GB4
RV282GH4
RV284GB4
RV284DB4
KVOO9CF2
KVO09CF2
KVO09AA2
KVOQ9AA2
WD245GC4
RV283GB4
WD521BH2
WD521BH2
RV283AKé
RV283GH4
RV283AC6
KV827FH6
KV827FH6
RV284AC6
RV284DK2
RV283GK2
RvV284DD2
RV283GD2
KVO13EJ2
KVO13EJ2
KV821GA2
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®Figure 3-17. Board Discrete Wire Equivalent List (Net List)
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for net replacement as specified in the board discrete
equivalent list is shown in the flowchart in Figure 3-18.

Discrete Wire Replacement

A damaged discrete wire can and must be replaced as
specified in the board discrete wire equivalent list. This list
must be at the correct EC level and for the same part
number. A detailed procedure is shown in the flowchart in
Figure 3-18.

Note: For MST-4 packages using 50-ohm twisted pair board
wires, a 50-ohm trillead from wire caddy (part 453900) can
be used for board error recovery. Use the same lengths of
50-ohm tri-lead wire as called out in the recovery docu-
mentation for 50-ohm twisted-pair wire. The entire repaired
discrete wired net on a board must be of the same type wire
(all tri-lead). Be certain to use only universal housings when
making the tri-lead wire net.

®Replacement of a Connection from a Voltage Pin to a Via

Voltage subnets from a via to a pin exist and are indicated
in the discrete wire equivalency list. Deletions and additions
cannot be made to a via since there is no physical pin.
However, a repair capability utilizing an identical voltage
pin in an adjacent socket does exist and is accomplished by
using either a 1.0 inch length of yellow wire (for single-
layer boards) and wire-wrapping or a 2.4 inch length of 50-
or 90-ohm tri-lead wire, (effective wire length minus tuning
forks is 1.3 inches for double-layer boards) reversing the
ground and signal tuning forks within the housing on both
ends of the wire and plugging the wire between an identical
voltage pin and the affected voltage pin. A voltage pin
repair wire should be tagged to identify it. This is most
important in the case of a reversed tri-lead wire. Reversing
the trilead wire in the housing allows two wires to carry
the power and also reduces the mid-frequency noise.

Emergency repair to MST board voltage pins can be made
along the following guidelines:

For MST-1 and MST-2 Single Boards: If a board location
contains a 1-wide, 2-high card only BO8 pin may be
repaired with one #30 AWG wire from the adjacent socket
location. The maximum length of the wire is 1.0 inch. All
other pins are irreparable.

A location on a board containing a 2-wide 2 high card
may have one repair to the power pins using one #30 AWG
wire. Maximum length of the wire is 1.0 inch.

A location on a board containing a 4-wide 2 high card is
allowed a maximum of two voltage pin repairs with one
#30 AWG wire per pin. Maximum length of the wires is one
1.0 inch. (Insulation length.)
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Figure 3-18. Board Error Recovery Procedure



For MST-2 Double Board: Repairs may be made to the
MST-2 double board utilizing “reversed tri-lead.” However,
it is as limited in the number of repairs as the MST-1 and
MST-2 single boards. Reversed tri-lead utilizes the two #30
AWG signal conductors to carry the power to the repaired
voltage pin. The maximum allowable length of trilead
between the power pins is 1.3 inches. (Use 2.5 inch tri-lead;
total length includes housings.)

For MST-4 Double Board: Repairs may be made to the
MST4 double board power pins utilizing both reversed
trilead (previously described for MST-2) and also twisted
pair. However, the number of repairs is limited as with the
MST-1 and MST-2 single boards.

The utilization of twisted pair as a voltage repair calls for
both #30 AWG wires to be commoned, enabling both to
supply the voltage. The maximum allowable length of both
the tri-lead and the twisted pair is 1.3 inches between the
adjacent socket locations. (Use 2.5 inch twisted pair or 2.5
inch tri-lead; total length includes housings.)

Maximum Number of Repairs per Board

All systems (MST-1, MST-2, and MST-4) are limited to a
maximum of ten voltage pin repairs per board.

CABLE REWORK
e Rework is directed by engineering change instructions.

e Engineering instructions include cable add and delete
lists.

e Cable removal is completed prior to board net engineer-
ing change rework.

e Cable addition is completed after board net engineering
change rework.

MST Cable Rework Instructions

The probe side discrete cables in MST-2 and MST+4 are in
effect an extension of the board wiring as the means of
communication between the various logic sections of a
system. Changes to the communication paths can affect
both board wires and cables.

The cable rework format and procedure provide the
information and methods required for the customer engi-
neer to change the cabling as directed by an engineering
change. The procedure should be followed exactly. Devia-
tion from the rules and sequences results in additional work
and unnecessary machine downtime.

Using the cable rework instructions requires a thorough
understanding of the board layout of the cable channel and
node identification (Figure 3-19). A cable is changed by
using the information supplied on the cable add and delete
lists that are a part of the engineering change package.
Figure 3-20 shows a sample of these lists, which are to be
used for all cable rework operations. An example of cable
connectors for MST-4 are shown in Figure 3-21.

The cable rework instructions (Figure 3-20) consist of
two documents: one contains the cable add information
and the other contains the cable delete information.

The general information headings (Figure 3-20) (A through

J) are:

Document title.

Part number of the present listing.

Part number of the previous listing.

Machine type affected.

Machine version affected.

Location and destination of cables affected.

EC level of the machine after rework.

EC level of the machine before rework.

Number of pages in rework instructions (in numeric

sequence).

The major column headings (Figure 3-20) (1 through 9)

are:

1. Part Number: This column lists the part number of the
cables to be used for cable additions. Information is not
provided in this column for cable deletions.

2. Total Length: The information in this column is only
for manufacturing purposes and is not to be used in field
rework because the part number is associated with the
length and type of the cable. Information is not
provided in this column for cable removals.

3. From F-G: This column specifies the “From” frame and
gate location coordinate.

4. From Bd-Pin: This column specifies the “From’ board
and pin location or tailgate location coordinate.

5. To F-G: This column specifies the “To”” frame and gate
location coordinate.

6. To Bd-Pin: This column specifies the “To” board and
pin location or tailgate location coordinate.

7. Via Pt: This column is repeated four times and specifies
the board exit/entry points and the bend points that
should be used in routing a cable from the “From”
location to the “To” location. Figure 3-19 shows the
routing coordinate system. Via points are specified only
for cable additions.

8. Deletes-Adds: These two subheadings denote a delete or
add instruction.

9. End of List: This statement appears on the last page of
the cable rework instructions.

“ZommOOow

Cable Rework Procedures

Cable rework is often accompanied by board rework. To
ensure a minimum number of physical operations and to
reduce the installation time, the following rework sequence
was established:

. Cable removals.

. Board delete rework.

. Board add rework.

. Cable additions.

. Checking of board and cable rework.

A detailed flowchart of the cable rework procedure is
shown in Figures 3-22, 3-23, and 3-24.

W AW N
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Figure 3-19. Cable Routing

A R T Y

DELETE
CABLE REWORK LISTING (PAGE OD)

XXXXXX K
(PRESENT __P/N 5794958 (MACHINE TYPE 20XX PRESENT EC 710582

(PREVIOUS P/N 57949% VERSION 094 (PREVIOUS EC 710581,

FRAME 04 B8D/BD

FROM To @ VIA VIA VIA
B @ O, © @

A

ADD

xxxxxx @ @K a;m

PRESENT _P/N 5794958) PRESENT EC 710582

PREVIOUS P/N ___5794958) (VERSION 094) (PREVIOUS EC 7105819
©/ FRAME 04 BD/BD
NUMBER BO—PI BD-PIN PT  PT  PT

*%k ADDS *k¥%k

skkagk END OF LIST sktwdn)

For Instructional Use Only

Figure 3-20, Cable Rework Format
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Conductive Lead
(Pigtail)

1/0 Logic Pin (*)

Conductive Mid~air Splice (*)

Nonconductive Lead
> (Tether)

1/O Pin (wm)

Nonconductive Mid=air Splice (mm)

Figure 3-21. Mid-air Splice
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I
Locate the
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|
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the Signal In=board Wire
Conductor or Terminating No
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i Cable Connec-,
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|
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Conductor the Connector
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Remove the

from the Pin

Cable Connector

Remove the Cable
Connector From
the Mid=air

Splice

Lo

Trace the Cable
to the Cable
Channel and
Cut the Cable
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Possible to the
Channel

Mark the
Instruction for
the Cable End
Removed

Locate The
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Position

Board Add=
Delete Rework
Included in

Perform Cable
Additions

Proceed to
Board Rework

Figure 3-24 @ Figure 3-23 (Part 1)

Figure 3-22. Discrete Cable Rework Procedure (Cable Removal)
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Part 2

Qc_

(Next)
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Entries 1,
2,07,

Locate Both Ends
of Subnet to be
Deleted on EC
Rework Sheet

Confirm: Review Checking
Part Number ] Procedures for
EC Level Printed Circuit
Board Location Deletes

Confirm: Probe Side
Probe Side [T — — — —™] Deletions
Delete Tool b

Cross Out 0*
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Locate Pin Designa=
ed by the Probe
Column Entry

Discrete
Wire on
Pin

Coard
Side Connection
in Subnet

No

" in
Probe
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Pin Deleted?

First
End of Subnet
Deleted

Figure 3-23. Board Rework Procedure (Part 1 of 3)

3-38  (12/70)

Delete First End
of Printed Probe
Side Subnet

Cross out 'P'or "P's
in Net image and
1" or *2' in Probe
Column for this Pin

Was Housing
Temporarily Removed
From Pin

Replug Housing
on Pin

Part 2

Y/

Part 2

Delete Second
End of Printed
Probe Side
Subnet

Cross Out 'P* or 'P's
in Net Image and '1*
or '2' in Probe Column
for this Pin

Cross Out Subnet in Net
Image by using a Diagonal
Stroke

Replace 1/O Housing or
Connector Housing If
Previously Removed

Other End
Yes of Subnet on No
Card Side
Secondary
Yes Wire (Subret) No
Removed
No c Last ; Y,
Was Secondary orpection
Yes Wire a Salvageable 2 o Subnet
Subnet
Go to Next
Probe Side
Entry
_—
- Last Y.
S Subnet in
Net
Is t to be
No Removed? Chec Yes
Rework Sheet
Was Subnet
Yes Removed a Card Side No
Subnet
Cross Out 'C' in
Net Image and '1!
Circle ID Number Write "XXX" in in Card Column for
in Re-located Add Column this Card Side Entry
Subnet Column for this Subnet
Cross Out '1'or 12!
in Probe Column for
Both Ends of Delet-
ed Subnet
2

Part 3 l A I



Part 1
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Remove Housing
from Pin Just
Located

[
Remove Wire to
be Deleted
from Housing
Just Located

1
Re=plug Housing
on Pin

fRemove other en
of Wire that was

=

Figure 3-23. Board Rework Procedure (Part 2 of 3)
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Card Side { _ _
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Subnefl——-——— —
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Figure 3-24

Part 1

_ _lRelocated
o |Subnets Column

1 Wire Addition

M
Write "XXX" In
the Add Column
for This Subnet
In the Net of
A Same ID In Add
Portion and Cross
Out Circled ID
Number
Last
Circled ID Yes
N umber, ] |
Add Wire for
Subnet marked
"XXX" in Add
Column

(Probe Side)

After Wire Has
Been Added,
Cross out "XXX"
in add column

* If the subnet was a C-P construction (as shown in Figure 3-2)
no second deletion is necessary .

Figure 3-23. Board Rework Procedure (Part 3 of 3)
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Figure 3-22 ( Start ’ Figure 3=23 (Part 2)
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Figure 3-24. Discrete Cable Rework Procedure (Cable Additions)
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Cable Removals

The removal of ‘a cable requires that the “From” and “To”
cables be located. Continuity must be checked between the
signal conductors at the two locations to ensure that the
correct cable is removed. Each of the cable ends is then
extracted and traced to the cable channel where the cable is
cut as close to the channel as possible. The sequence of
removals is as listed.

Cable Additions

A cable addition requires that the cable with the correct
part number be located and inserted at the “From™ and
“To” positions. To route the cable from the “From”
location to the “To” location, use the “via” coordinates.
Cables to be added are provided with the B/M package in
correct types and lengths, and with the appropriate
connectors attached. The B/M package must be thoroughly
checked before installation to ensure that the correct types
of cables by part number are available in the amount
required to install the change. It is important that only the
correct cable types and lengths be used in rework, because
the use of improper cables causes changes in delay times
and noise conditions that result in machine malfunctions.
These conditions are difficult to debug and can cause a
considerable increase in EC installation time.

Mid-air Splice

The mid-air splice is required for machines that use coaxial
cabling when coaxial cables and board wires are to be
interconnected. Two types of mid-air splices are used:

1. A nonconductive type that consists of a plastic housing
that accommodates two connector housings and a
nonconductive lead (tether) with a connector housing
(Figure 3-21).

2. A conductive type that consists of a plastic housing
which accommodates two connector housings (Figure
3-21).

The nonconductive type is used for cable additions when
a “B” appears next to the pin location coordinate
(01A-A1-B2D0O3M). The cable and board wire housings are
inserted into the mid-air splice housing and the nonconduc-
tive lead connector is inserted onto the I/O pin specified.

The conductive type is used when an “*” appears next to
the pin location coordinate. The cable and board wire
connector housings are inserted into the mid-air splice as
shown in Figure 3-21.

Terminating Resistor

The presence of a terminating resistor is shown by a “T”
next to the pin location coordinate (01A-A1-R4B05 T).
Terminating resistors are not removed with the cable. A
cable is removed and is added to a terminating resistor using
the appropriate procedure.
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General Housekeeping Procedures

For each cable end removed or installed, a check mark is
written next to the pin location coordinate. After the cable
portion of the engineering change is installed, see ‘““Cable
and Board Rework Checking Procedure.”

Cable Error Recovery Documentation

Documentation and procedures are available that provide
the information required for the customer engineer to
replace any damaged cable in a machine. The instructions
and procedures for cable replacement must be followed to
ensure efficient machine operation.

MST Cable Location List

The MST cable location list provides cable information that
allows the customer engineer to replace any discrete cable
in a machine. The list indicates the tailgate and board
location, part number, and EC level.

The following information can be obtained from the
cable location list:
1. “From-To” locations of any discrete cable.
2. Feature usage of the cables.
3. Terminating resistors associated with the cables.
4. Appropriate cable part numbers.
5. Six-pack locations and usage.
6. Reference to ALD pages.

Format

The format of the cable location list is shown in Figure

3-25. The general information headings are:

Machine type.

Part number of the board affected.

Location of the board affected.

Version number of the board.

Document part number.

Present EC level.

Previous EC level.

Document release date.

. Features and versions included in the list.

The subheadings (1 through 5) appear twice. A descrip-
tion of each subheading follows:

1. From Soc-Pin: This column lists in alphameric sequence
all the board pins that have a cable. I/O logic pins are
specified by an “*” next to the pin coordinate and the
presence of terminating resistors is indicated by a “T”
next to the pin coordinate.

2. Fr-Gt-Bd-Soc-Pin: This column lists the “To” cable
locations. I/O logic pins “*” and terminating resistors
“T” are specified next to the “To” location coordinate.

3. ALD Ref: This column shows the six-pack usage and the
ALD pages on which the cables are located. Six-packs
are listed twice for the first location within the six-pack.
The first entry “6-PAK” specifies that a six-pack is used.
The following six entries are the ALD references for the
single cables within the six-pack.
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4. Part Number: The appropriate cable and six-pack part
numbers that must be used for the replacement of the
cables and six-packs listed in the “From-To” columns
are indicated in this column. Six-pack part numbers
(seven digits) can be easily recognized. Part numbers are
not specified for the single cables within a six-pack.

5. Usage: This column lists the usage codes which describe
the differences in cabling as a result of the feature
combinations within a machine. Cables that do not have
a usage code specified in this column are basic cables
that are in all machines, regardless of the features
installed on the machine.

Feature sensitive cables are shown by a usage code or
codes, which are abbreviations of the feature name; for
example, EMU (emulator) and HSM (high-speed multi-
ply). These cables are only in a machine when the
features shown in the usage column are installed on the
machine.

Example.

Part
From To ALD Number Usage
A1B09 27Y1-02B-B10 MBS01 817012 FEA1

This cable is at pin location A1B09 when feature 1 is
installed on the machine. If feature 1 is not installed, pin
location A1BQ9 is empty.

In some cases, a cable is removed or replaced by a feature
cable when a feature is installed. These cables are shown in
the usage column with the not feature abbreviations,
NEMU (not emulator) and NHSM (not high-speed multi-
ply). These cables are present only when the specific
feature is not installed on the machine.

Example:

Part
From To ALD Number Usage
A1B12 27Y1-02B-B11 MB521 817013 NFE4

This cable is at pin location A1B12 when feature 4 is not
installed on the machine.

Combinations of features and ‘“not” features usually exist
and a cable location can be listed several times in the
location list when the cable is affected by more than one
feature. For this condition, a decision must be made as to
which cable should be in a specific machine. However, only
one or none of the cable locations applies to a given
machine.

Example:
Part
From To ALD Number Usage
A2B12 04A-C4N2D11 KMOO1 817025 NEMU ,NHSM
A2B12 04A-C3N2D11 KX001 817042 EMU
A2B12 04A-C4N2B11 KX069 817030 HSM EMU

Three entries are listed for pin location A2B12, each has a
different usage code associated with the cable. The first

entry has the usage codes NEMU (emulator feature not
installed) and NHSM (high-speed multiply feature not
installed), which means that this cable is present in a
machine that does not have the emulator and high-speed
multiply feature installed. The second entry describes the
cable that is present only when the emulator feature is
installed. The third entry describes the cable that is present
only when the high-speed multiply and emulator features
are installed.

Six-pack cables are described in the first line entry of the
six-pack locations and all cables within the six-pack have
the identity specified in the first entry.

Cable Error Recovery Procedure {for Discrete Cables)

Replacement of a damaged cable can be required in both
rework and maintenance of a machine. When either end of
a damaged cable is found and the location is known, the
cable information necessary to locate the other end of the
cable and to replace the cable is obtained from the cable
location list. The damaged cable is removed as described
under “Cable Removals.” A new cable for the same part
number as shown for that cable is installed and checked as
described under “Cable Additions.” Via information is not
specified for error recovery; therefore, the shortest possible
route should be used.

In emergency situations when a cable for the required
part number is not available, a temporary cable can be
made from two or more cables by using the mid-air splice,
part 818591. The total length of the spliced cable must be
the same as the original cable. A cable for the correct part
number must be ordered as soon as possible so that the
spliced cable can be replaced.

The following ground rules should be used in determining
how many splices could be used in a net.

Cable Length Splice Allowed*
up to 25” 1
26” to 377 2
38” to 49 3
over 50” 4

* Always use as few splices as possible in making the repair.

oMST-1 BOARD REPLACEMENT
Board Removals

Card Side Operations

1. Remove board card cover.
2. Remove board card cover mounting hardware.
3. Unplug all flat cables and leave hanging in raceway.

Note: Cards may be left in board or removed and identified
for replugging.
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DOCUMENT PART NUMBER

[s]d} E.C. LEVEL
PREVIOQUS E.C. LEVEL
RELEASE DATE

F94 F95 F96 VER
Hesfedode ol ok Kok

LEGENDE # — I/0 SIGNAL PIN (ACU)

Q ®
Earn D

6-PAK = SIX PACK CABLE ASSEMBLY

e ek ok ok ok ok
PART FROM
NUMBER

FROM
SOC-PIN,

SOC-PIN

A1BO2 04A--B2D1D02 6-PAK 2817012 A3D02
A1BO2 04A--B2D1D0O2 MAO21 - A3D02
A1BO3 04A--B2D1D03 MAO21 —-—- A3D03
A1BO4 04A--B2D1D04 - A3D04
A1BOS 04A--B2D1DO5 - A3DO05
A1BO6 04A--B2D1D06 MAO21 - A3D06
AlBO7 04A--B2D1DO7 MAO21 - A3DO7
A1BO9 27Y1-028-B10 MB501 817012 FEAL A4B12
AlBl2 27Y1-02B-B11 MB521 817013 NFE4 A4B13
Al1B13 04A--B2D1B13 MAOD22 817013 BlAll
Al1DO4 04A--C3F4B02 * MBO21 817014 FEA7 B1BO2
A1DOS5 04A--D2C6D13 MB027 817014 FEA2 B1BO3
A1DO7 04A--A2M2B02 T NAOO4 817014 NFE2 B1BO3
Al1D11 04A--C3A6D02 6-PAK 2817004 EMU B1BO5
AlDI11 04A--C3A6D02 KM901 —— B1BO7
AlELL 04A--C3A6E02 KMS01 - B1D04
BlALl 04A--C3B6A02 KM301 - B1D05
B1BI11 04A--C3B6B02 KM301 - B1DO7
BIC11 04A--C3B6C02 KM901 = B1DO8
BiDI11 04A-~-C3B6D02 KM901 - B1D09
AlE12 13Y2-05B-B03 KW121 817306 HSM B1D12
A2B0O2 04A--C4M6B08 6-PAK 2817165 B1D13
A2B02 04A--C4M6B0O8 RB121 - BlE1l
A2BO3 04A--C4M6B0O9 RB121 = BIlEl12
A2BO4 04A--C4M6B10O RB221 - B2B09
A2BO5S 04A--C4M6B1 ] RB221 ——= B2B12
A2B06 04A--C4M6B12 RBF12 - B2Bi12 T
A2BOT 04A--C4M6B13 RB517 —-—= B2Bl12 T
A2BO9 * 13Y2-05D-D02 RM421 817142 HSM B2D06
A2B12 04A--C4N2D11 KMQO1 817025 B2D09
A2B12 04A-=C3N2D11 KX001 817042 F24 C4D11 *
A2B12 04A--C3N2B11 KX069 817030 F94 D4DOT7 *
A2B13 04A--B4C3B02 *T MB412 817018 NFE1 J1E13
A2D06 13Y2-05B-D12 KA121 817125 MI1All
A3BO2 27Y2-01B~D04 MAQ11 817024 M1B13
A3BO3 27Y2-01B-D0S MAQ21 817024 T2BO4
A3BO5 27Y2-01B-D0é MAO31 817024 T2BO7T
A3BO6 27Y2-01B-DO7 MAO41 817024 T2B11
A3BO9 04A--C1A2D11 MB035 817027 FEA4 T2D03
A3B12 04A--C2A1Bl12 T MBO35 817027 T2D08
A3B13 27Y1-01A-B03 MC004 817032 T2D1

ACC CODES AND VERSIONS COMBINED RESULTING IN THIS DOCUMENT WERE
000 FEAl NFEl FEA2 NFE2 FEA4 NFE4 FEAX FEAY EMU HSM F24 F34 F64 F90

T - PLUG ON TERMINATING RESISTOR (PQOT)

ALD PART USAGE

FR-GT-BD—SOC-PIN REF NUMBER
04A--D3A2B02 6—PAK 2817032 FEAL
04A--D3A2B02 MB200 -—

04A--D3A2B03 MB210 ——-

OJA--D3A2B04 MB220 it

04A--D3A2B05S -

0JA--D3A2B06 MB230 —-—=

04A~--D3A2BOM MB240 -

04A-—C4N3D1] * MCO70 817045 FEA4
04A~—C4N3D12 * MCO71 817045 FEA4
13Y2-05C~B11 KWO41 817387
04A--C3A1B11 KPO41 817133
04A--C1A4D12 *T KX121 817163 EMU, F94, F90
04A--C1A2Bl12 KGO71 817163 HSM
04A-—-A4C3B02 * L5024 817194
04A-—-A2D4D12 * MBO21 817014
13Y2-01A-D04 KM411 817421
04A-—A4C2D13 APOO4 817122 HSM, EMU, F94
04A~—A4C3D02 * AP0OO4 817124 HSM
13Y1-01A-B13 GMO41 817409
04A--A4C4BOT * MCO035 817209 HSM, EMU
13Y1-01B-D11 DY043 817439
13Y1-01A-B13 DY043 817462 F94, F95, F96
04A-—C5C6C04 * RB355 817165
13Y2-05B—-B03 KW121 817306 HSMy F94
13Y2-05D-D02 RM421 817142 HSM, F24, F34, F94
04A--D4N2B13 KG112 817045
04A-—C4N2D11 KMOO1 817025 HSM
04A--C3N2BI1 KX069 817030 F94
13Y2-058-D12 KAl121 817125 HSM, F94
04A--D3A2P12 RV911 817165
04A--C3M2D12 KC042 817024
04A--C3M4B11 MAO24 817031 FEAL
04A--D2C2V11 RC485 817165 HSM
04A--D2A2G11 ND525 817165
04A--D2A2J11 RB435 817165 HSM
04A--D4V2S12 KM412 817165 HSM
04A--D4V2J09 RM785 817165
04A--D2M4B02 *T RB485 817165
04A--D4U6B02 KB105 817165 HSM, EMU
04A--D4V2J07 RM181 817165 HSM
04A--D4UIE]1 KB121 817165 HSM, F24

For Instructional Use Only

Figure 3-25. Cable Location List

Probe Side Operations

1. Remove all voltage crossover connectors and minibus
connectors (label if required).

2. Remove any additional jumpers or sense wires (label if
required).

3. Remove board mounting screws.

4. Remove board.

CAUTION
If cards have been left in board, care must be used in
handling board.

Board Installation

Probe Side Operation

1. Replace board using screws previously removed.

2. Replace voltage crossover connectors and minibus
connectors.

3. Replace any other wires previously removed.
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Card Side Operations
1. Replace flat cables.

Note: On short crossover cables, check other end for proper
seating.

2. Plug cards from removed board into their corresponding
positions in the new board.

. Replace board card cover mounting hardware.

4. Replace cover.

w

Note: After card side operations have been completed,
check the probe side of the removed board for discrete
components. If any are present, remove and install on new
board in their corresponding locations.



MST-2 AND MST-4 BOARD REPLACEMENT
PROCEDURES

Preparation of the new board for installation can be done

before system power is turned off (MST-2 and MST4):

1. All trilead or twisted-pair overflow wires on the board
which are plugged to pins in the I/O area (rows 1 and 6)
in card columns A, B, U, and V) must be tagged with a
label marked with the socket and pin number of the I/O
pin on which the connector is located. The cable
location list can be used to determine the exact cable
locations on the board.

2. Locate the board to be replaced and visually examine
the board to determine whether any additional socket
positions (other than A, V, 1, and 6) are used for
cabling. If additional socket positions are used, check
the replacement board for overflow wires to the socket
positions used and tag the wires as in step 1.

3. When all wires into the cable area have been tagged,
check the tags against the cable location list. As the
location is confirmed, remove the wire connectors from
the I/O pins to allow positioning of the cable connectors
when the board is installed. Terminating resistors should
not be removed from the 1/0 pins.

MST-2 Probe Side Removal (Boards with Permanent
Six-packs)

Note: For-MST-2 boards without permanent six-packs,
follow the MST-4 probe side removals using temporary
six-packs and the retaining device.

Removal of the board to be replaced can now be initiated.

Starting from the center of the board and working toward

the outer edges, begin removing all cables. During removal,

each socket quadrant (Figure 3-26) must be examined:

1. If less than three cables (not in six-packs) are in the
socket quadrant, tag each of the cables with a label
marked with the socket and pin number of the 1/O pin
on which the connector is located. After each cable has
been labeled, remove it. If any overflow wire or
terminating resistor is mated with the cable, remove as
defined under “Physical Operations.”

2. If three or more discrete cables (not in six-packs) are in
the socket quadrant, the unused pins are to be popu-
lated with “dummy housings.” After the dummy hous-
ings have been installed, check the quadrant for over-
flow wires and terminating resistors mated with the
cables. If any are found, unplug the cable connector
from the board and remove the overflow wire or
terminating resistor from the housing. Use proper
removal procedure as defined under ‘“Physical Opera-
tions.” Reposition the cable connector on the correct

Probe Side of Board
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Example of Six-pack Locations:
1 is U3B02.
2 is U3D08.
® = Pins
O= Via
Note: Pin positions 1 and 14
are not available on MST-2
boards. Pin position 14 is
never available .

®Figure 3-26. Six-pack Socket Quadrants

pin. When all overflow wires and terminating resistors in
the quadrant have been removed, use the temporary
six-pack for removal of the cables.

The temporary six-packs are to be identified by
placing a piece of masking tape on the flat side of the
six-pack and writing the socket number and low-order
pin number on the tape (U3B02, U3D08, U3D02,
U3BO08, etc.).

The temporary six-packs are inserted manually (no
tool required) on the T-bars of the housings in the
quadrant. When the six-pack has been positioned, pull
the six-pack straight out to depopulate the quadrant.

Note: If any pins within a quadrant that would normally
require “‘dummy housings” have two wrapped terminations,
do not install the dummy housings on these pins.

If the quadrant has a permanent six-pack, remove the
housings by grasping the top of the six-pack retainer with
duckbill pliers or fingers and pulling it straight out. Remove
any overflow wires or terminating resistors within the
six-pack using the proper removal procedure as defined
under “Physical Operations.”

As each row of cables is removed from the board, tie the
cables back into the raceway.

Repeat this procedure as necessary until the entire board
has been cleared of cables.

Check board for discrete voltage jumpers and sense wires.
Tag all such wires with a label marked with the socket and
pin number on which the housing is located. After tagging,
reverify all locations and remove the housings.
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MST-2 Card Side Operations

1. Remove all the cards from the board to be replaced and
place them in the card caddy (Figure 3-27).

2. Remove the decoupling capacitors from card columns A
and V.,

3. Remove the card guidance retention system.

4. Remove the voltage crossover connections from rows 1

and 6 by using duckbill pliers.

Remove the remaining screws to extract the old board.

6. Install the new board by following the preceding steps in
reverse order.

W

L

Figure 3-27. Card Caddy

MST-2 Probe Side Installation

Starting from the outer edges of the board and working

toward the center, install the cables:

1. Install the cables according to their labels (discrete and
ganged). Note: If a terminating resistor is in the
quadrant being plugged with cables, locate the proper
housing in the six-pack and remove the housing from the
six-pack. Remove the cable connectors from the housing
on the cable and remove the terminating resistor from
the board pin. Install the cable connectors into the
housing with the terminating resistor. Replace the
housing into the six-pack and plug the six-pack onto the
board. For the temporary six-pack, the clip is removed
when the cables are positioned.

2. When all cables have been installed, begin mating the
overflow wires to the cables as required. Overflow wires
that must be mated to cables are identified by tags.
Remove the necessary six-pack from the board. Remove
the housing from the six-pack, remove the cable
connectors from their housing, and discard the housing.
Insert the cable connectors into the overflow wire
housing. Install the housing that has the two sets of
connectors into the six-pack and plug the six-pack onto
the board.

3. When all overflow wires have been mated with their
appropriate cables, remove the dummy housings.
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4. Check the board for any wires not connected and
perform the necessary operations.

MST-4 Probe Side Removal (Boards without
Permanent Six-packs)

Note: For MST-4 boards with permanent six-packs, follow

the MST-2 probe side removals:

1. Determine which I/O pins are connected to on-board
jumper assemblies.

2. Delete all I/O connections to on-board jumper assem-
blies.

Note: If any in-board cabling is on the board to be
replaced, the cables are freed from the mid-air splice or
pin, tagged and labeled, checked against the cable
location list, and left hanging.

Deletion for machines with coaxial cabling is performed
by dismantling the mid-air splice and removing the
tether of the mid-air splice from the I/O pin. After the
tether is removed from the pin, place the cable
connector onto the I/O pin.

3. Install the dummy housings (part 453838) on all unused
pins in the socket positions used for cabling, so that all
cable socket positions have a full complement of
connector housings.

4. After steps 2 and 3 have been completed, begin
removing the cable connectors from the board by using
the six-pack ganging clip. One clip is allocated for
each group of six pins, starting at row 2, pin 2,
regardless of the presence of cable connectors on the
pins. The two vias between socket positions 3 and 4 are
counted as pins. The clips are removed so that the
connectors on the pins in subcolumn B of the four-
position socket in card column V are totally removed
prior to the connectors on the pins in subcolumn D of
the four-position socket in card column V. Nine clips are
required to depopulate a vertical row of pins. Twelve
clips are required to depopulate a horizontal row of
pins.

As each clip of six connectors is removed from the
board, it is placed in a retaining device. When the entire
row of connectors has been removed and snapped into
the retaining device, the retainer is hooked onto the
raceway to allow access to the next column of pins.
Label the retainer to indicate the card column and pin
column.

Clips are removed so that the most in-board column of
cable connectors are removed first. Then work back
toward the board edge.

5. Check board for discrete voltage jumpers and sense
wires. Tag all such wires with a label marked with the
socket and pin number on which the housing is located.
After tagging, reverify all locations and remove housings.



6. After all the cable connectors are removed from the

board, the board is removed from the card side of the
gate. See “MST-4 Card Side Operations.”

. After the new board is mounted in the gate, all cable
connectors are replaced in reverse order of removal; that
is, the connectors on the pins in subcolumn D are
replaced prior to the connectors on the pins in subcol-
umn B.

. After all cables are placed on the new board, begin
mating the cables with the on-board jumper assemblies.
All connections to the board jumper assemblies for
machines with coaxial cabling are made by the mid-air
splice, using conductive or nonconductive splices, which-
ever is applicable. Note: To reinstall an in-board cable
onto the new board, the cable is plugged directly to a
pin or it may be mated with an on-board jumper
assembly. If the jumper assembly is at the pin involved,
and coaxial cabling is used, then: locate the in-board I/O
pin, locate the “extra” connector and conductive
mid-air splice associated with the in-board 1/O pin, and
install the cable connector into the mid-air splice.

MST-4 Card Side Operations

1. Remove all the cards from the board to be replaced
and place them in the card caddy.

w

10.

11
12.

13.

. Remove the decoupling capacitors from card columns

Aand V.,

Remove the card guides.

Remove the capacitors from rows 1 and 6 and place
them in the replacement board in the same positions.
Clamp the hoses attached to the voltage regulator,
which is to the left of the board being replaced.
Remove the four screws that attach the voltage
regulator to the board.

Remove the hose from the top of the regulator, leaving
the clamp and hose on the cooling tube.

. Remove the bottom hose from the cooling tubing,

leaving the hose and the clamp on the voltage regulator
to prevent water from running out of the regulator.
Carefully position the regulator so that the water stays
in the regulator.

. Remove the regulator sense wires from the probe side

of the board.

Remove the two screws that connect the laminar bus
to the cables from the main power supply (note the
orientation of the cables).

Remove the regulator.

Remove the four board mounting screws and remove
the board.

Install the new board by following the preceding steps
in reverse order.
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checking procedure 3-12
deletions 34
format 3-3
printed wire deletion 3-6
procedure 3-5
relocatable subnet 3-5
restrictions  3-1

board rework checking procedure 3-11

cable
assembly 1-29
characteristics 1-24
connections on double board 1-33
connections on single board 1-31
connectors  1-25
examples 1-28

cable (continued)
housing 1-26

MST-1 1-23
MST-2 1-24
MST4 1-25

Index

plug-on terminating resistor 1-26

serpentine  1-28
six-pack 1-30

assembly 1-30

retainer 1-27
twisted pair  1-31

50-ohm tri-lead 1-25
1-24
90-ohm tri-lead 1-24
1-24

60-conductor flat

90-ohm twin lead

cable addition flowchart

341

cable error recovery procedure 3-43

cable rework
additions 3-42

checking procedure

3-11

error recovery documentation 3-42

instruction format
location list 342

mid-air splice 342

3-35

MST cable rework instructions 3-35

procedure 3-35
removals 342

terminating resistor

342

cable rework checking procedure 3-11

card

component orientation
14

contact assignment
description  1-1
identification 1-5
MST-1 1-1
MST-2 1-2
MST4 1-2
planes 1-1
retention  1-3
types 1-6
voltages 1-1

card caddy 346

card guidance

MST-2 1-3
MST4 14

card guidance system
MST-2 1-8
MST4 1-12

card guide, MST-4
installation 2-23
removal 2-23

card holders
description 1-3
installation 1-§

MST-2 1-3

MST4 1-3

removal 1-§
card mask

part numbers 2-5
use 2-5

14
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;n{ probing handddelete tool 2-9
mask 2-4 houging identification 1-27

procedure 2-5 !
tips 24 idestification
card retention card 1-5
MST-2 1-3 { housing 1-27
MST4 14 impact tool  2-30
card side deletions jhstallation
double-board 3-26 /  card guide, MST4 2-23
. s
single-board  3-16 J pin 2-31
checking procedure / installing a replacement pin  2-31
board rework  3-11 1/0 pin
cable rework 3-11 dedicated 3-1
chip 1-1 logic  3-1
chip collector assembly  2-9
connector

insert/extract tool 2-16

insertion 2-18

removal 2-16
continuity checker

description  2-2

maintenance 2-2 maintenance
part 453587 2-2 continuity checker 2-2

power delete tool 2-11
mid-air splice

laminar bus connector removal 2-34
logic pin  3-1
lubricant 2-28

decoupling capacitor 1-16

removal  2-35 adapters 2-19
delete procedure 29 insert/extract tool 2-18
deletions types 342
board rework 34 module
deep and shallow description 1-1
MST-2 2-10 nomenclature 1-1
MST4 2-10 orientation 1-5
shallow 2-10 pin orientation 1-3
determine ground pin of a module 2-6 MST pin replacement
discrete wire  3-2 flowchart 2-25
replacement  3-37 schematics 2-26
double board MST-1
card side deletions 3-26 board 1-14
probe side additions 3-28 board replacement 343
probe side deletions 3-24 cable 1-23
rework 3-22 card 1-1
probe tip 2-1
encapsulated wire MST-2
probe tip 2-2 board 1-14
tuning fork 2-19 board replacement 3-45
engineering change removal  3-30 cable 1-24
erroneous deep deletion  2-32 card 1-2
error recovery  3-31 card guidance 1-3
BDWEL 3-31 card guidance system 1-8
documentation 342 card holders 1-3
procedure  3-31 card retention 1-3
extender, use 2-3 probe tip 2-2
MST4
board 1-16
ferrule board replacement 345
deep delete  2-7 cable 1-25
shallow delete 2-7 card 1-2
filter assembly 2-6 card guidance 14
flowchart card guidance system 1-12
board error recovery procedure 3-34 card holders 1-3
board rework procedure 3-38 card retention 14
discrete cable rework procedure 3-37 probe tip 2-2
MST pin replacement  2-25
gang bracket 2-21 net 3-1
holder 2-21
gate 1-34 offset, use 2-3

X2  (12/70)



pin
1gnment
card side 2-23
probe side 2-24
stallation 2-31
removal  2-30
replacement 2-24
replacement kit 2-28
pif alignment tools  2-23
pjn lubrication procedure 2-34
in replacement procedure 2-28
ug-on terminating resistor 1-26
pywer delete tool
delete procedure  2-9
description 2-6
ferrules 2-7
maintenance 2-11
2-6

use 2-8
power distribution

boards 1-32

cards 1-28

laminar bus assembly  1-28
power handle assembly 2-6
printed circuit deletion 2-9
printed wire  3-2

deletion 3-6

replacement 3-31
printed wire deletion

board rework  3-6

MST-1 3-6
MST-2 3-6
MST4 3-6

probe side additions
double-board 3-28
single-board  3-20

probe side deletions
double-board 3-24
single-board  3-14

probe tip
encapsulated wire 2-2
MST-1 2-1
MST-2 2-2
MST4 2-2
unencapsulated wire 2-2
procedure

assembly of delete tool 2-8
board error recovery, flowchart 3-34
board open printed net repair  2-36
board replacement 343
board rework  3-5

flowchart 3-38
board shorted printed net repair  2-36
cable addition flowchart 341
cable error recovery 343
cable rework 3-35

checking 3-11

removal, flowchart 3-37
card holder

installation 1-5

removal 1-5
card probing 2-5
checking, board rework  3-12
determine ground pin of a module 2-6
installing a replacement pin  2-31

procedure (continued)
pin lubrication 2-34
pin replacement  2-28
printed circuit deletion 2-9
removing a
broken cutter 2-30
broken pin  2-30
peened pin  2-30
Wire-Wrap 2-12

relocate subnets 3-18
removal
broken cutter 2-30
broken pin  2-30
card guide, MST4  2-23
card holder 1-5
decoupling capacitor 2-35
engineering change 3-30
laminar bus connector 2-34
MST-2
card side 346
probe side 34S5
MST4
card side 347
probe side 346
peened pin  2-30
pin 2-30
voltage crossover assembly  2-35
Wire-Wran  2-14
repair
board open printed net  2-36
board shorted printed net 2-36
replacement
connection of voltage pin to via 3-34
discrete wire  3-37
pin 2-24
printed wire 3-31
rework
checking procedure 3-12
double-board 3-22
single-board 3-12
terminology  3-1

sequence, rework  3-5

single-board
card side deletions , 3-16
erroneous deep deletion 2-32
probe side additions  3-20
probe side deletions  3-14
relocate subnets 3-18
rework 3-12

six-pack
removal 3-9
replacement  3-9
retainer 1-27

spare housings 2-19

stub  3-1

subnet 3-2

terminating resistor 3-42

50-ohm 2-19
90-ohm 2-19
tool

aligner 2-23
bit and sleeve assembly 2-15

lithic System Technology FETOM
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READER'S COMMENT FORM

Monolithic System Technology — Packaging
Tools, Wiring Change Procedure, FETOM SY22-6739-3
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[[] As a reference source [ ] As a classroom text [ ] As a selfstudy text

We would appreciate your comments; please give section or figure titles where appropriate.

e What sections or figures were particularly useful or understandable to you?

e What sections or figures could be improved? How?

e What sections or figures require additional information?

e Any other comments?

e How do you rate this manual?

Thank you for your cooperation. WTC users must add postage.
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tool (continued)

chip collector assembly 2-9
connector insert/extract tool 2-16
continuity checker 2-2
extender 2-3

ferrule 2-6

filter assembly 2-6

gang bracket 2-21

gang bracket holder 2-21
hand delete tool 2-9

IBM Cleaning Fluid 2-28
impact tool  2-30

lubricant 2-28

mid-air splice insert/extract 2-18
offset 2-3

pencil probe aligner 2-23
pin replacement kit 2-28
power delete tool 2-6
probe side pin aligner 2-23
probe tip 2-1

SLT wire caddy 2-18
vacuum pump assembly 2-6
wire caddy 2-18

wire gripper 2-11

wire stripper pliers 2-11
wrapping tool 2-11

50-ohm wire caddy 2-19
90-ohm wire caddy 2-19

X4  (12/70)

tuning fork
encapsulated wire 2-19
unencapsulated wire 2-21

unencapsulated wire
probe tip 2-2
tuning fork 2-21

vacuum pump assembly 2-6
voltage crossover assembly 2-35

wire caddy
SLT 2-18
tri-lead 2-19
50-ohm 2-19
90-ohm 2-19
wire gripper  2-11
wire stripper pliers 2-11
Wire-Wrap
description 2-12
first-level 2-12
inspection 2-16
procedure 2-12
removal 2-14
second-level 2-12
tool maintenance 2-14
tools 2-11
Wire-Wrap bit extension, use 2-14
wrapping tool 2-11
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