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1. General Description

The ME15 memory provides the PDP-15 with a new compact, low cost
memory. The capability now exists of putting 96K of memory on the
back door of the central processor cabinet. It does not require
the MX15. The MEl5 may be used on systems already using MM15 type
memory.

The ME15 consists of a Gl09-YA, a G231, an H215, and an M7170.
The G109-YA has on it the memory control, sense amplifier, and
inhibit drivers. The G231 provides the address register, matrix
decoders, and current drivers. The H215 is an 18 mil., 18 bit, 8K
planar core memory. The M7170 is the interface card which allows
the PDP-15 to operate with this particular memory system.

2. System Specification

2.1 Physical Specification

The ME15 is mounted on the rear door of the CP cabinet. The
entire memory system is enclosed in a cooling box with fans

at both the top and bottom. Each logic panel is 6 module slots
high by 9 module slots wide. The logic panel assembly number
is 70-8872. Figure 1 shows the locations of the panels in
their order of installation.

ENGINEERING SPECIFICATION CONTINUATION SHEET

TITLE  ME 15 MEMORY

The power supply for the ME15 is the H742. It is mounted on
the right side of the CP cabinet immediately above the H715.

2.2 Environmental Specification
Temperature range 0°Cc - 50°c
Humidity 0-90% (non-condensing)

2.3 Power Requirements
The ME15 requires +5V DC at 7.0 amps and -15V at 7.0 amps.
The H742C power supply with two H744 and two H745 regulators
requires 110V AC at 15 amps.
The H742D with the same regulators as above requires 240V AC
at 7.5 amps.

2.4 Performance Specification

The cycle time for a read/restore is no greater than 1 us.
The cycle time for a write cycle is no greater than 1 us.
The cycle time for a read/modify/write is no greater than 1.6 us.
These are maximum times. Typically, the read/restore and

write cycle times are 980 ns. The read/modify/write cycle
time is typically 1.56 us.

3. Check Out Specification

3.1

Test Philosophy

In keeping with the PDP-15 testing philosophy, the ME1l5 will
be thoroughly tested prior to mating it with its final system.

The ME15B, which is a G231, G109-YA, and H21l5 will come from
the 11 Memory Test line completely tested. The testing in-
cludes margins, heat, strobe adjustment and even a mating
with a PDP-15 to insure that the different patterns and speed
of the 15 do not affect it. '
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The M7170 interface module will come from module test having
been tested on the 2335 tester. It will not have been heat
tested.

3.2 Test Procedure

The PDP-15 test area will receive the ME15B's and the M7170's,
therefore, already tested. Thus, the need to run them on the
PDP-15 memory exerciser is non-existent. However, to test
the mating of the M7170 and the ME15B prior to final installa-
tion in a system, the two should be mated in the CP test
stations which have been modified for this purpose.

The modified test stations have all the hardware necessary

for testing ME15B's and M7170's including the ME11lL backpanel
assembly DEC #70-8872. The ME15-B‘s and M7170's be installed
according to the ME1l5 print set. The ME15B and M7170 will
will be considered good when a "Quick Verify" has bea obtained.

After obtaining a "Quick Verify" the memory and interface are
ready for system installation.

4.0 Acceptance Test Procedure

See ME15 Customer Acceptance Procedure, A-SP-ME15-0-7.

5. Shipping Instructions

5.1 Crating

If the ME1l5 is being shipped with a PDP-15 system, there are
no special instructions for crating it. The normal method
of crating a PDP-15 wil! suffice.

If the ME1l5 is being sent to field as an add-on to a PDP-15
having only 8K of MM15 memory, the entire backdoor assembly
including the door should be crated in its assembled form.
The H742 power supply should be crated separately to prevent
damage to the memory system during shipment.

If the ME1l5 is being sent to the field as an add-on to a
PDP-15 having 16K of MM15 memory, the entire back door should
not be sent. Only the hardware, memory, and power supply
should be sent in this case. The power supply should be
crated separately to prevent damage to the memory system
during shipment.

If the ME1l5 is being sent to the field as an add-on to a
PDP-15 having 24K of MM15 memory, the ME15 will be shipped
mounted in the H963-U ME15 Expander Cab. The H742 supply
will also be shipped mounted in this cabinet.

5.2 Shipping List

The parts list for the configurations being shipped should be
checked thoroughly to ensure that all parts required are
shipped. In addition, a complete print set, diagnostic
and write-up, and manual should be included with the shipment.

6. Installation Instructions

6.1 Uncrating and Inspection
Upon arrival at the customer's site, the ME1l5 should be care-
fully inspected for any damage. Damage should be reported
at once.

Inspect backplane for bent pins and carefully straighten them.

Check proper seating of all modules and cables.

|
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6,2 Installation

7. Operation Instriletions

6.2.1 Systems with no MM15's on the backdoc- of the CP cabinet
merely require the new backdoor to be attached to the
cabinet. The H742 power supply should be placed in the
cabinet with the breaker switch facing the front. It
is bolted to the cabinet frame so that it sits just
above the H715 on the right side of the cabinet. The
H742 will plug into the AC outlet on the H715 or into
the power control in the next cabinet. The power
harness should then be connected and dressed in 7.1.1 M7170.
neatly. Cables should be plugged into the front &K
of memory after removing the M966 terminators and
placing them in the H8519 connector block. Jumpers
on the M7170 and Gl09-YA's should be checked to see
that they are cut properly. See the prints on the
G1l09-YA and M7170 for instructions.

7.1 Controls

The ME15 has jumper wires on the M7170 and Gl109-YA modules
which determine the back addresses. The following are
charts and instructions for the proper cutting of these
jumpers.

6.2.2 Systems with 8K of MM15 memory uvn the backdoor require
removal of the old fan housings, door, and side panel.
The new fan housing, door, and side panel should be
installed in place of the old. The new memory should
then be bolted to the back door. Power supply instal-
lation is the same as in section 6.2.1. ©Note that the
power harness for the MM14 must be retained. Cables
should run from the MM15 to the H8519 and the M966
terminators removed from the MM15 should be also
inserted into the H85109.

6.2.3 Systems with 16K of MM15 memory on the backdoor will
receive the ME1l5 all mounted in the H963-U ME15
Expander Cab. This cabinet bolts to the left side
0f the CP cab in position BAY 1L. (See D-AR-PDP15-0-2.)

6.2.4 Cabling of systems with ME1l5 memory is specified in
the ME15 Configuration Specification (A-SP-ME15-0-6).

6.2.5 The yellow wire in the H742 power harness which has
the termi point on it should be threaded out under the
KP1l5 frame and attached to the KP15 logic on pin KO3T2.
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Bank

Address Bits

0-8K
8-16K
16-24K
24-32K
32-40K
40-48K
48-~56K
56-64K
64~72K
72-80K
80-88K
88-96K
96-104K
104-112K
112-120K

120-128K

HHEHRHRMNRRMRENEOOOOO OO O|F
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HHOOHHOOKMOOREF O Olw
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Figure 7.1

Figure 7.2 is a view of the jumpers on the M7170 from the
component side.

|

]

-

FAST 4321
MEMORY > “ I |
Figure 7.2
4321
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To determine what Jjumpers to cut on the M7170:
FAST MEM
1. Determine the first address of the ME1l5 memory to
be controlled by the M7170 in question.
2, Match it to the bits in figure 7.1.
3. Cut the jumpers for which one appears in figure 7.1
for that address.
Note: Figure 7.2 should be used to determine which
jumper corresponds to which bit.
NEXM
1. Determine the first address of the last 8K bank to be
controlled by the M7170 in question.
2, Match it to the bits in figure 7.1.
3. Cut the jumpers for which one appears in figure 7.1
for that address.
Note: Figure 7.2 should be used to determine which
jumper corresponds to which bit.
7.1.2 Gl09-yYA
Bank Address Bits
1 2 3 4
0-8K 0 0 0 0
8-16K 0 0 0 1
16-24K 0 0 1 0
24-32K 0 0 1 1
32-40K 0 1 0 0
10-4 8K 0 1 0 1
18-56K 0 1 1 0
56-64K 0 1 1 1
p4-72K 1 0 0 0
72~-80K 1 0 0 1
0-88K 1 0 1 0
8-96K 1 0 1 1
96-104K 1 1 0 0
SIZE |CODE NUMBER REV
SP ME15-0-5 A
DEC FORM NO DpeC 16—(381)—1022—N370
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104-112K | 1 1 0 1
112-120K | 1 1 1 ’ 0
[120-128K | 1 1 1 1
2 3 4 6
Jumpers
Figure 7.3

To determine which jumpers to cut on the Gl09-YA:

1. Determine the first address of the 8K bank to be
controlled by the G1l09-YA in question.

2. Match it to the bits in figure 7.3.

3. Cut the jumpers for which one appears in figure 7.3
for that address.

Note: Use figure 7.4 to locate the jumpers to be cut.

8
G109-YA 10 :7 _5 _3
9 _6 _4 _2
Te (el lofle [Tella]
Figure 7.4

Figure 7.4 shows the jumper locations on the component
side of the G1l09-YA.

7.2 Indicators
The ME1l5 does not have any provisions for the I Bus.
7.3 Operating Instructions

The ME15 memory operates the same as the MM15 as far as the

- P - P
. SR B e
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programmer is concerned. All programs for MM15's should run
in MEl5 memories.

8. Principles of Operation

8.1 Overview of ME15 Operation

The M7170 allows the PDP-15 to operate with this particular
memory system. It is the interface between the PDP-15
memory bus and the Unibus. One section does the hand
shaking with the memory. And one section provides address
and data paths between the PDP-15 memory bus and the bus
of the MEl5 memory.

All signals on the 15 memory bus occur in their normal sequence.
All signals on the ME15 Unibus occur in their normal sequence.

8.2 Detailed Description of ME1l5 Operation

The address is placed on the bus prior to issuing the memory
request. Address bits 01 through 04 go into twc different
decoders which determine if that M7170 will allow the
Memory Request to get through and start memory into operdion.
The decoder labeled "FAST MEM" indicates the first address
of the first bank of ME1l5 memory. If the address on the
address lines is greater than or equal to that which is cut
in the jumpers the decoder will put out a high level and
enable the M. Reqg. to proceed. If the MDL address is less
than the jumper address a low will be output and the M7170
will remain inactive for that memory cycle. The second
decoder, labeled "NEXM", determines the high range of the
M7170. This decoder outputs a high when the MDL address is
less than or equal to the address cut in the jumpers. This
also enables the M. Reqg. to start the operations. Any ad-
dress greater, however, will diasble the M7170 preventing it
from starting up.

The addresses also go to the address register Latches. These
Latches are left with an open input as long as the latch
flip-flop is on a 0. When the MEM REQ is allowed to proceed
into the M7170, the memory request flip-flop is set. This,
sets ADDR ACK, which in turn sets the latch flip-flop to a

1 and Latches into the address flip-flops whatever was on

its inputs at that time.

SiZE |CODE NUMBER REV
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At the same time the address is being placed on the bus,

two other very important signals are also being sent from
the Central processor. These are MWR (Memory Write), and
MRD (Memory Read). These signals tell the memory what func-
tion it is to perform; a READ, WRITE, or READ PAUSE WRITE.
The MWR and MRD signals are exclusive ored to produce the
data input to the CO flip-flop. This also goes to a 74HO1
gate with the other input to the 74HO01 going to Latch (0) H.
The output of this gate goes to the 11 Bus; signal named

11 cO L. This allows the CO output to appear on the 11 bus
before the CO flip-flop is actually clocked. At the same
time the MRD signal goes through another 74H0l1 gate, also
anded with Latch (0) H, which goes to the Cl flip-flop data
input and to the 11 bus; signal name 11 Cl L. At the time
the mem. req. flip-flop is being set the CO, and Cl flip-
flops are being clocked. Now the information is being
retained by the CO and Cl flip-flops. The MRD and MWR
signal will soon leave the bus. The Latch flip-flop, set
by ADDR ACK setting, is set some small period of time

after the Mem Req. flip-flop is set which disables the 74HO1
gates from the 11 Bus. However,
are now set and gated out to the 11 Bus by two new 74HO1
gates which are controlled on by Mem. Reqg. flip-flop (1) H,
no information is lost.

As can be seen, the Mem. Req. from the PDP-15 Central pro-
cessor, is the signal that makes everything happen. The

Mem. Reqg. is sent by the central processor some period of
time after the address, MWR, and MRD signals are placed on
the bus. This does not allow time for the M7170 to decode
the address and determine if it is legal or not. The
addition of the 7485 decoders made it necessary to delay the
Mem. Reg. an additional period of time before actually
setting the Mem. Req. flip-flop. This delay was accomplished
by a tapped delay line. The delay line is tapped to allow

an additional 60 ns. Now that the Mem. Reqg. has been sent
by the central processor and proven to be valid by the

FAST MEM and NEXM decoders only one more condition must be
kept before the Mem. Reqg. flip-flop can be set. This is

that no memory can be busy. The signal that determines

this condition is 15 M BUS L. It is produced by the

MEM REQ flip-fiop of this or any other M7170 already being
set, or by 11 M SEL L of any memory being set.
are busy, the address is OK, and the Mem. Reqg. is on the bus
and enough time has passed for it to get through the 60 ns

since the CO and <1 flip-flops

If no memor es

TITLE

ME1l5 MEMORY

of delay line, the Mem. Req. flip-flop will set. When the
Mem. Req. flip-flop sets, numerous other events, some of
which have already been covered, will take place. The
ADDR ACK flip-flop will set. This sends a signal to the
central processor telling it that it is alright to remove
the address from the bus. The ADDR ACK flip-flop setting
sets the Latch flip-flop which Latches the address into the
Address Register before the address is removed. The ¢0 and
Cl flip-flops are clocked and gated onto the 11 Bus. And
probably most important of all, the MSYN (Master Sync) flip-
flop is direct set. The MSYN is the Mem. Req. for the
memory; it can now perform its function. Some small period
of time after MSYN set 11 M SEL will go low and keep the

15 M BUSY line low until the 11 memory has completed its
operation. Now the point has been reached where it is
necessary to determine vhat type of operation is to take
place. This is done by looking at the signals 11 CO L

and 11 Cl1 L. These signals were previsouly set up by the
PDP-15 signals 15 MWR and 15 MRD. Figure 8.1 shows what is
set by the 15 processor and what is required by the 11
memory to produce the proper conditions for the various
states:

15 MWR 15 MRD Operation 11 c 0 11 cCc 1
H L Read H H
L H Write H L
L L Read *1,/H *H/L
Pause
Write
* Note: These levels are inverted at 15 DATA ACK L time.

Figure 8.1

During the read cycle the CO flip-flop remains clear causing
11 CO to be high and the Cl1 flip-flop is clocked set causing
11 ¢ 1 also to be high. This tells the 11 memory that a
read operation is to take place. The Slave Sync (SSYN) is
set just prior to placing the Data on the 11 bus. It is

then placed on the 15 bus after passing through the 75453 bus
gates. Slave sync comes from the 11 memory into the M7170.
It is then delayed for 60 ns and clocks the Read Restart
flip-flop set. Read Restart is then buffered and placed on
the 15 memory lines. 15 DATA ACK and 15 MRLS are then

returned by the processor. DATA ACK and C 1 (1) H produce
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the proper combinations to direct clear MSYN flip-flop. This -
starts the process of turning off the 11 mem~ry. When the MRLS ACK is also set but cleared by MRLS when it is removed
MSYN flip-flop is cleared the path is opened to clear the from the bus. MSYN is then cleared by MRLS ACK (1) H and
Mem. Req. flip-flop by means of the clock input. With the Cl (0) H. SSYN is clear by MSYN going away. When all has
READ PAUSE WRITE flip-flop clear and MSYN going away, a High been completed in the 11 memory,11 M SEL L is removed from
will be placed on the clock input to the Mem. Reqg. flip-flop the bus allowing the next cycle to take place.
causing it to clear since the data input is tied false. The
15 MRLS signal comes into the arbitrating logic through a The last type of memory reference that can take place is the
74H00. Since Cl is not clear, MRLS can not proceed through Read Pause Write cycle. This is only performed by the PDP-15's
the 200 ns PA. Instead, it proceeds directly tc the 74H50 I/0. It consists of a read and then a write during the
where it is anded with Cl1 (1) H. This condition does exist same memory reference. It starts by reading data from memory,
and MRLS ACK flip-flop is direct set. MRLS ACK is then modifying it, and then writing it back into the same memory
buffered onto the 15 bus and transmitted to the central location. Here again, the memory request starts the opera-
processor releasing it to set up the next memory transfer. tion. The address is Latched into the Address Register. The
However, all has not yet been completed in the memory. The CO and Cl flip-flops are set up with the CO and Cl flip-flops
11 memory has not yet reinitialized itself. Therefore, it set to a 1. With CO set to a 1, (the first and only cycle
can not be permitted to be accessed again. 11 M SEL L is where CO is set), the READ PAUSE CYCLE flip-flop will set
the saving signal in this case. It ored with Mem. Req. also. The READ PAUSE CYCLE flip-flop seétting will prevent
flip~-flop, produce 15 M Busy. 15 M Busy will prevent any Mem Req. flip-flop from being cleared by MSYN (0) H. At
Mem. Req. from proceeding into the M7170 to start a new this point a normal Read Cycle takes place. ADDR ACK sets
cycle as long as it is set. When the memory has rewritten removing the address from the 15 bus and setting MSYN.
the information it reads, 11 M SEL L will go high allowing MSYN starts the read cycle. When the data is ready to be put
the next cycle to take place. SSYN was cleared nut by MSYN onto the bus 11 SSYN L will come true setting READ RESTART.
being cleared. MRLS ACK was clear when 15 MRLS was removed READ RESTART goes to the processor causing the data to be
from the bus. strobed from the data lines. DATA ACK is sent to the M7170
causing MSYN flip-flop to be cleared and also inverting the
The write cycle has very much the same format. The CO and conditions of the CO and Cl flip-flops. MRLS follows some
Cl flip-flops are set the very same way. This time, however, time after DATA ACK. MRLS sets MRLS ACK and also sets MSYN
Cl is clear making the 11 ¢ 1 L signai iow. 7This tells the again. By this time, SSYN will be clear. The WRITE portion
memory a write operation is to take place. The address is of the cycle is now going to take place. The address has
placed on the bus and latched into the Address Register the been kept in the address registers by Mem. Req. flip-flop
same as for a read. The Data, however, is now being sent remaining set and consequently, Latch remaining on a 1.
by the processor and must be placed onto the 11 Data lines. The memory data line multiplexer has changed conditions since
The multiplexer logic is switched from an 11-to-15 path to CO and Cl1 flip-flops changed condition. By now, SSYN has
a 15-to-11 path by the conditions of the CO and Cl flip-flops. reset, but, since Cl is no longer set, READ RESTART cannot
The data sent by the processor is then routed to the 11 be set. However, SSYN through the 60 ns PA will now clear
data lines. READ PAUSE CYCLE flip-flop. Mem. Reqg. can now be cleared
when MSYN goes away. The data is placed on the bus by the
The MSYN flip-flop is again set to a one by ADDR ACK flip-flop I/0 processor and a MRLS is issued. The data is strobed into
setting, and the memory is placed into operation. SSYN is the Memory's data buffer by a WR LOAD pulse and MRLS ACK is
then set much sooner than it had for a read cycle but does set. MRLS ACK setting causes the I/0 processor to clear
not produce a read Restart since it is direct cleared by MRLS which clears MRLS ACK. MRLS ACK (1) H and Cl1 (0) H
Cl (0) L. 15 MRLS is returned by the processor. 15 MRLS allows MSYN to clear which in turn clears Mem. Req. MSYN
and Cl1 (0) H causes the 200 ns PA to be placed into operation. clearing removes SSYN and as soon as 11 M SEL L goes away
An 11 WR LOAD L pulse is snt to the 11 memory causing that a new cycle can take place.
memory to write into its data buffer the data on the data lines.
I'cize Tcank NUMBED DEV 'sizF [cODE NUMBER REV
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8.3 Module

8.3.1

9. Maintenance

9.1 Equipment

The following equipment is helpful in troubleshooting prob-
lems in the ME15 memory system.

1 Tektronix 453 or equivalent.

1 Tektronix current probe.

3 Tektronix voltage probes.
Extender boards.

The ME1l5 has no mechanical parts requiring regular service.
Therefore, only standard processor maintenance procedures
are necessary to insure reliable operation of the memory.

Descriptions
M7170

The M7170 is the interface between the PDP-15 memory
bus and the ME1l5 Unibus. It is a double height, 8%"
long module with fingers at both ends. It has on it
the control logic necessary for handshaking on both
busses. It also has a 17 bit address register for
saving the address and drivers for sending 18 bits of
data in either direction on the busses.

H215

The H215 is an 8K, 18 bit, 3 wire, 3 D memory stack.
G231

The G231 contains the address latches, XY selection
decoders and current source for 8K of memory. The
module is a hex by 8%" module.

G109-YA

The Gl09-YA contains the control logic for the memory .

It also has on it the sense amplifiers and inhibit drivers|
It is a hex by 8%" module.

Read H G1l09-YA or
G231 pin C U2.

Strobe H G109-YA

Test Point 1 Input \

to E5 pin 9.

|¢— T Strobe —»|

!
|
i
i

Figure 9.1

TITLE ME15 MEMORY

9.3 Adjustments
Strobe delay is factory adjusted and should be adjusted only
when one of the three modules is replaced. It is a critical
adjustment and must be done carefully.
Strobe must be set while cycling the worst case pattern of
Maindec The proper setting is midway between the
two end points where the memory starts to error as strobe
time is moved from earliest to latest. As strobe time is
varied allow adequate time to cycle completely through the
test at each strobe position. Figure 9.1 shows the strobe
pulse wave form and the READ pulse waveform and the points
at which they are picked off for display.

9.4 Special Troubleshooting Techniques
The ME15 mounting panel is 9 slots wide. It is broken
down into 3 identical groups of 3 slots each. The accessible
side of the mounting box has an access plate which may be
removed easily. This exposes the etch side of the module.
With the use of the chip layout for that module it becomes
relatively easy to find the points which one wants to observe
with a scope. The M7170 is not so easy to get at and requires
the use of extenders to get at it.

9.5 Recommended Spares
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REVISIONS 1. General Description

REV DESCRIPTION ICHG No] ORIG DATE | APPD BY | DATE Purpose of specification
Cable Length Limitation

2. configurations :
2.1.0 ME15 upto 48K without MM15, KM/KT15, and FP15.
ME15 up to 48K with KM/KT15.
MEl% up to 48K with FP15.
MEl5 up to 48K with KM/KT1l5 and FP15.
MEl% 48K to 96K without MM15, KM/KT15, and FP15.
ME15 48K to 96K with KM/KT15.
MEl5 48K to 96K with FP15.
ME15 48K to 96K with KM/KT15 and FP15.
ME1l5 up to 48K with 1 MM15.
ME1l5 up to 48K with 1 MM15 and KM/KT15,
ME15 up to 48K with 1 MM15 and FP15.
ME15 up to 48K with 1 MM15, KM/KT1l5, and FP15.
ME1l5 48K to 96K with 1 MM15,
ME15 48K to 96K with 1 MM15 and KM/KT15.
ME1l5 48K to 96K with 1 MM15 and FP15.
ME15 48K to 96K with 1 MM15, KM/KT15, and FP15.
ME15 up to 48K with 2 MM15's.
ME1l5 up to 48K with 2 MM15's and KM/KT15.
MEl5 up to 48K with 2 MM1S5's and FP15.
ME15 up to 48K with 2 MM15's, KM/KT15, and FP15.
ME1l5 48K to 96K with 2 MM15's.
ME1l5 48K to 96K with 2 MM15's and KM/KT15.
ME1lES 48K to 96K with 2 MM15's and FP15.
ME1l5 48K to 96K with 2 MM15's, KM/KT15, and FP15.
ME15 up to 48K with 3 MMl5's.
ME15 up to 48K with 3 MM15's and KM/KT15.
ME1lS5 wup to 48K with 3 MM15's and FP15.
ME15 up to 48K with 3 MM15's, KM/KT15, and FP15.
ME1l5 Configurations with MX15-A.
Non-Standard Configurations, 4K of MM15.
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Figure 2.2
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1. General Description
The ME1l5 configuration specification is designed to be an aid
in determining where and how to place the MEl5 in the various
systems in which it may be installed. Under no circumstances
sho:ld the memory bus length exceed 28 feet excluding cabling
on the output of the MX15-A.

2. Configurations

This section gives a breakdown of the various configurations
starting with the most basic and working up to the most com-
plicated. The cables are listed in the order in which they
must be run in the system. All cables are BCO8A's unless
otherwise noted. Figure 2.1 shows the designations used when
referring to the cable connector block H8519 used in the ME15
memory. Figure 2.2 shows the cabling between the ME15-AA and
ME15-D as well as the cabling between the ME15-AA and ME1l5-C
and the cabling between the ME15-D and the ME1l5-C.

H8519 E
oo h BCOBA
Top P I —
L 1!
Bot ( : BCO8A
L
! i
(2) M966 ||
\
\1\
t
T
AU BCO8A-3
Top \ | “,
\ '
\
Bot| | il |
! 1
‘H8519:ﬁl
Figure 2.1 —_—
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2.1.0 ME15 up to 48K without MM15, KM/KT15, or FP15.

TITLE ME15 CONFIGURATION SPECIFICATION

From TO Caple
Device Loc. Device  Loc. Length
KP15  JO2 H8519 Top - 6
KP15 JO03 H8519 Bot 6'
2.1.1 ME15 up to 48K with KM/KT15.
From To Cable
Device Loc. Device Loc. Length
KP1l5 J02 BB15 BO2 5"
KP15 Jo3 BB15 BO3 5
BB15 AO2 H8519 #2 Top o'
BB15 AO03 H8519 #2 Bot o'
2.1.2 ME15 up to 48K with FP15.
From To Cable
Device Loc. Device Loc. Length
KP15 Jo2 FP15 H29 6'
KP15 Jo3 FP15 H30 6'
FP15  J29 H8519 #2 Top 6"
FP15 J30 H8519 #2 Bot 6'
2.1.3 ME1l5 up to 48K with KM/KT15 and FP15.
From To Cable
Device Loc. Device Loc. Length
KP15 J02 FP15 H29 6"
KP15 J03 FP15 H30 6!
FP15 J29 BB15 BO2 3
FP15 J30 BB15 BO3 3
BB15  AO02 HS519 #2 Top 6!
BB15 A H8519 #2 Bot 6"
SIZE [CODE| NUMBER REV
A | ME15-0-6
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2.2.0 ME15 48K to 96K without MM15, KM/KT15, or FPl5.
From To Cable
Device Loc. Device Loc. Length
KP15 JO2 H8519 #1 Top 5
KP15 JO3 H8519 #1 Bot 5'
H8519 #1 Top H8519 #2 Top 3!
H8519 #1 Bot H8519 #2 Bot 3!
2.2.1 MEl5 48K to 96K with KM/KT15.
From To Cable
Device Loc. Device Loc. Length
KP15 J02 BB15 BO2 5!
KP15 J03 BB15 BO3 5
BB15 A02 H8519 #1 Top 5'
BB15 A03 H8519 #1 Bot 5
H8519 #1 Top H8519 #2 Top 3!
H8519 #1 Bot H8519 #2 Bot 3!
2.2.2 ME1l5 48K to 96K with FP15.
From TO Cable
Device Loc. Device Loc. Length
KP15 J02 FP15 H29 6'
KP15 JO3 FP15 H30 6'
FP15 J29 H8519 #1 Top 5
FP15 J30 H8519 #1 Bot 5
H8519 #1 Top H8519 #2 Top 3
H8519 #1 Bot H8519 #2 Bot 3!
sizE |CODE NUMBER REV
A |sp [ME15-0-6
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2.3.2 ME1l5 up to 48K with 1 MM15 and FP15.
From To Cable
Device Loc. Device Loc. Length
KP15 Jo2 FP15 H29 6'
KP15 JO3 FP15 H30 6'
FP15 J29 MM15-A Eos 6'
FP15 J30 MM15-A BO3 6'
MM15-A AQ2 H8519 #2 Top 6!
MM15-A AO03 H8519 #2 Bot 6'
2.3.3 ME15 up to 48K with 1 MM15, KM/KT15, and FP15.
From To Cable
Device Loc. Device Loc. Length
KP15 J0O2 FP15 H29 6' R
KP1l5 JO3 FP15 H30 6'
FP15 J29 BB15 BO2 3!
FP15 J30 BB15 BO3 3!
BB1l5 AO02 MM15-A BO2 5"
BB15 AO03 MM15-A BO3 5!
MM15-A  A02 H8519 #2 Top 6"
MM15-A AO03 H8519 #2 Bot 6!
2.4.0 ME1l5 48K to 96K with 1 MM15.
From To Cable
Device Loc. Device Loc. Length
KP15 J02 MM15-A B0O2 1'14%" (7006907-YA)
KP15 JO3 MM15-A BO3 1'1%" (7006907-vA)
MM15-A A02 H8519 #1 Top 3
MM15-A A03 H8519 #1 Bot 3!
H8519 #1 Top H8519 #2 Top 3!
H8519 #1 Bot H8519 #2 Bot 3!
| size |coDE! NUMBER I REV
l ] A PP i ME15-0-6
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TITLE ME15 CONFIGURATION SPECIFICATION
2.2.3 MEl5 48K to 96K with KM/KT1% and FP1lEt.
From To Cable
Device Loc. Device Loc. Length
KP15 Jo2 FP15 H29 6'
KP15 Jo3 FP1E H30 !
FP1l& J29 BR1& BO2 3!
FP15 J30 BB15 BO3 3!
BB15 AQ2 H8519 #1 Top 5°'
BB15 AO3 H8519 #1 Bot 5
H8519 #1 Top H8519 #2 Top 3!
HB8519 #1 Bot HB8519 #2 Bot 3!
2.3.0 ME1l5 up .¢ 48K with 1 MM15.
From To Cable
Device Loc. Device Loc. Length
KP15 Joz2 MM15-A BO2 1'1%" (7006907-YA)
KP15 Jo3 MM15-A BO3 1'1%" (7006907-YA)
MM15-A  AO2 H8519 #2 Top 6"
MM15-A AC3 H8519 #2 Bot 6'
2.3.1 ME1l5 up to 48K with 1 MM15 and KM/KT15.
From To Cable
Device  Loc. Device Loc. Length
KP15 J02 BB15 BO?2 5!
KP1l5 JO3 BB15 BO3 5°*
BB15 AQ2 MM15-A BO2 5'
BB15 AO03 MM15-A BO3 5
MM15-A AQ2 H8519 #2 Top 6’
MM15-A A03 HE8519 #2 Bot 6'
SIZE {CODE NUMBER REV
A SP | ME15-0-6
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TITLE ME15 CONFIGURATION SPECIFICATION TITLE  ME15 CONFIGURATION SPECIFICATION
2.4.1 ME1l5 48K to 96K with 1 MM1% and KM/KT15. BB15 AO03 MM15-A BO3 51
From _ To Cable MM15-A  AO2 H8519 #1 Top 3!
Device Loc. Device Loc. Length MM15-A A03 H8519 #1 Bot 3t
KP15 Joz2 BB15 BO2 5! H8519 #1 Top H8519 #2 Top 3!
KP15 Jo3 BB15 BO3 5 H8519 #1 Bot H8519 #2 Rot 3
BB15 A02 MM15-A  BO2 5! 2.5.0 ME15 up to 48K with 2 MM15's.
BB15 AO03 MMi5-A BO3 5!
From To Cable
MMlS—A AQ02 H8519 #1 TOp 3 Device Loc. Device Loc. Length
MM15-A AO3 H8519 #1 Bot 3!
KP15 Joz2 MM15-A BO2 1'1%" (7006907-YA)
H8519 #1 Top H8519 #2 Top 3! KP15 Jo3 MM15-A  BO3 1'1%" (7006907-YA)
H8519 #1 Bot H8519 #2 Bot 3!
MM15-A A02 MM15-B A02 3
2.4.2 ME1l5 48K to 96K with 1 MM15 and FP15. MM15-A A03 MM15-B AO03 3!
From To Cable : MM15-B  BO02 H8519 #2 Top 3
Device Loc. Device Loc. Length MM15-B BO3 H8519 #2 Bot 3!
KP15 J02 FP15 H29 6' 2.5.1 ME15 up to 48K with 2 MM15's and KM/KT15.
KP1l5 J03 FP15 H30 6"
From To Cable
FP15 J29 MM15-A B0O2 6' Device Loc. Device Loc. Length
FP15 J30 MM15-A BO3 6'
KP15 Joz2 BB15 BO2 5
MM15-A  AQ2 H8519 #1 Top 3 KP15 J03 BB15 BO3 5°
MM15-A AO03 H8519 #1 Bot 3
BB15 AOQ2 MM15-A BO2 5
H8519 #1 Top H8519 #2 Top 3 BB15 A03 MM15-A BO3 5
H8519 #1 Rot H8519 #2 Bot 3!
MM15-A AOQ2 MM15-B A02 3
2.4.3 ME1l5 48K to 96K with 1 MM15, KM/KT15, and FP1l5. MM15-A AO03 MM15-B AO3 3!
From To Cable MM15-B P H8519 #2 Top 3!
Device Loc. Device Loc. Length MM15-B BO3 H8519 #2 Bot 3!
KP15 J02 FP15 H29 6'
KP15 JO3 FP15 H30 6
FP15 J29 BB15 BO2 3
FP15 J30 BB15 BO3 3!
BB15 A02 MM15-A BO2 5
SIZE |CODE! NUMBER REV SIZE {CODE NUMBER REV
| A | sp |ME15-0-6 A |sp |[ME15-0-6
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TITLE ME15 CONFIGURATION SPECIFICATION

2.5.2 ME1l5 up to 48K with 2 MM15's and FP15.

From To Cable

Device  Loc. Device Loc. Length
KP15 Jo2 FP15 H29 6"
KP15 JO03 FP15 H30 6!
FP15 J29 MM15-A BO2 6!
FP15 J30 MM15-A BO3 6'
MM15-A AO02 MM15-B AQ2 3
MM15-A AO03 MM15-B AO03 3
MM15-B BO2 H8519 #2 Top 3
MM15-R BO3 H8519 #2 Bot 3!

2.5.3 ME15 up to 48K with 2 MM15's, KM.KT15, and FP15.

From To Cable

Device Loc. Device Loc. Length
KP15 J02 FP15 H29 6'
KP15 JO3 FP15 H30 6'
FP15 J29 BB15 BO2 3
FP15 J30 BB15 BO3 3
BB15 AQ2 MM15-A BO2 51
BB15 AO03 MM15-A BO3 5!
MM15-A A02 MM15-B AOQ02 3!
MM15-A AQ03 MM15-B AO03 3!
MM15-B BO2 H8519 #2 Top 3!
MM15-B BO3 H8519 #2 Bot 3!

2.6.0 ME1S 48K to 96K with 2 MM15's.

This configuration requires the ME15 to be mounted in the H963-U
cab which is the ME15 Expander Cab. See the H963-U print set
for cab assembly. H963-U cab will be bolted directly to the
left of the CP cab. (See D-AR-PDP15-0-2.)

ENGINEERING SPECIFICATION CONTINUATION SHEET
TITLE  ME15 CONFIGURATION SPECIFICATION
From To Cable
Device Loc. Device Loc. Length
KP15 JO02 MM15-A BO2 1'1%" (7006907-YA)
KP15 J03 MM15-A BO3 1'14%" (7006907-YA)
MM15~-A AOQZ2 MM15-B AQZ2 3
MM15-A A03 MM15-B AQ3 3!
MM15-B B0O2 H8519 #1 Top 5
MM15-B BO3 H8519 #1 Bot 5"
H8519 #1 Top H8519 #2 Top 3"
H8519 #1 Bot H8519 #2 Bot 3
2.6.1 ME15 48K to 90K with 2 MM15's and KM/KT15.
This configuration requires the ME1l5 to be mounted in the
H963-U cab which is the MEl5 Expander cab.
From To Cable
Device Loc. Device Loc. Length
KP15 J02 BB15 BO2 5'¢
KP15 J03 BB15 BO3 5!
BB15 AO02 MM15-A BO2 5°
BB15 AO03 MM15-A BO3 5
MM15-A AQ2 MM15-B AO02 3!
MM15-A AO03 MM15-B AO03 3
MM15-R  BO2 H8519 #1 Top 5
MM15-B BO3 H8519 #1 Bot 5"
H8519 #1 Top H8519 #2 Yop 3!
H8519 #1 Bot H8519 #2 Bot 3!
2.6.,2 MEl5 48K to 96K with 2 MM15's and FP1l5.

This configuration requires the MEl5 to be mounted in the
HY963-U cab which is the MEl5 Expander cab.

SIZE |CODE NUMBER REV
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This configuration requires the ME15 to be mounted in the
H963-U cab which is the MElZ Expander cab.

ENGINEERING SPECIFICATION CONTINUATION SHEET
TITLE

ME15 CONFIGURATION SPECIFICATION

From To Cable

Device Loc. Device Loc. Length

KP15 J02 FP15 H29 6'

KP15 J0o3 FP15 H30 6"

FP15 J29 MM15-A BO2 6'

FP15 J30 MM15-A BO3 6'

MM15-A A02 MM15-B AQ02 3!

MM15-A AO3 MM15-B AO03 3!

MM15-B BO2 H8519 #1 Top 5!

MM15-B BO3 H851% #1 Bot 5

H8519 #1 Top H8519 #2 Top 3!

H8519 #1 Bot H8519 #2 Bot 3!
2.6.3 MEl5 48K to 96K with 2?2 MM15's, KM/KT15, and FP1l5,

TITLE  ME15 CONFIGURATION SPECIFICATION

2.7.0 ME1l5 up tc 48K with 3 MM15's.
This configuration requires the ME1l5 to be mounted in the
H963-U cab which is the MEl5 Expander c¢ab.

From To Cable

Device Loc. Device Loc. Length
KP1l5 Joz2 MM15-A BO2 1'1%" (7006907-YA)
KP15 JO3 MM15-A BO3 114" (7006907-YA)
MM15-A AQ2 MM15-B A02 3!
MM15-A A03 MM15-B AO03 3!
MM15-B BO2 MM15-~C A02 54%" (7006907-0F)
MM15-B BG3 MM15-C AQ3 54%" (70062C7-CF)
MM15-C  BO2 H8519 #2 Top 7"
MM15-C BO3 H8519 #2 Bot 7!

2.7.1 ME1l5 up to 48K with 2 MM15's and KM/KT15.

This configuration requires the ME1l5 to be mounted in the
H963-U cab which is the ME15 Expander cab.

From TO Cable
Device Loc. Device Loc. Length
KP15 J0o2 BB15 B0O2 5!
KP15 JO3 BB15 BO3 5
BB15 AQ2 MM15-A BO2 5!
BB15 AQ3 MM1l5-A BO3 51
MM15-A AQ2 MM15-B AO02 3!
MM15-A AQ3 MM15-B AO03 3!
MM15-B BO2 MM15-C A02 54" (7006907-0F)

MM15-B RO3 MM15-C AO3 54" (7006907-0F)

From To Cable
Device Loc. Device Loc. Length
KP1l5 Jo2 FP15 H29 6"
KP1l5 Jo3 FP15 H30 6'
FP15 J29 BB1S BO2 3
FP15 J30 BB15 BO3 3
BB15 202 MM15-A BO2 5
BB15 A03 MM15-A BRO2 5°
MM15-A A02 MM15-B AQ2 3!
MM15-A A03 MM15-B AO03 3!
MM15-B BO2 H8519 #1 Top 5!
MM15-~R RO3 H8512 #1 Rot 5!
H8519 #1 Top H8519 #2 Top 3!
H8519 #1 Bot H8519 #2 Bot 3!
SiZE |CODE NUMBER REV
Sp ME15-0-6
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MM15-C RO2 HB8519 #2 Top 7!
MM15-C BOZ3 H851% #2 Bot 7'
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ENGINEERING SPECIFICATION

CONTINUATION SHEET

2.7.2

ME15 up to 48K with 3 MM15's and FP15.

This configuration requires the ME1S to he mounted in the
H963-U cab which is the MEl5 Expander cab.

From To Cable
Device Loc. Device Loc. Length
KP15 Jo02 FP15 H29 6'
KP1l5 Jo3 FP15 H30 6'
FP15 J29 MM15-A BO2 6'
FP15 J30 MM15-A  BO3 6'
MM15-A A02 MM15-B A02 3
MM15-A AQ03 MM15-B AO03 3!
MM15-B BO2 MM15-C AQ2 5%" (7006907-0F)
MM15-B BO3 MM15-C AO03 54" (7006907-0F)
MM15-C B0O2 H8519 #2 Top 7'
MM15-C B0O3 H8519 #2 Bot 7'

MEl5 up to 48K with 3 MM15's, KM/KT15, and FP15.

This configuration requires the ME1l5 to be mounted in the
H963-U cab which is the ME1l5 Expander cab.

TITLE

ME15 CONFIGURATION SPECIFICATION

MM15-C
MM15-C

BO2
BO3

H8519 #2 Top 71
H8519 #2 Bot 7"

ME1l5 Configurations with MX15-A.

Configurations with MX15's are so many and so varied that it
is impossible to break them down into a list such as the
preceding sections. However, there are some general guide-
lines which may help in configuring the system. Cable length
should be kept to a minimum. 1In no case should it exceed

28 feet excluding cabling on the output of the MX15-A. To
keep the cabling as short as possible it might help if the
ME15 is mounted in the CP cab and MM type memory put into the
MX cab. The output ports of the MX15-A are capable of
addressing only 32K while the MEl5 is configured for up to
48K per interface card. Therefore, the full capabilities of
the ME15 can not be utilized if it is placed on the output
of an MX15-A.

Non-Standard Configurations - 4K of MMI15

Systems having an odd number of 4K banks of MM15 memory may
run into problems when adding on ME1l5 type memory. ME15
memory is addressable in 8K increments, i.e., 0-8K, 8-16K,
etc. It can not be addressed in the following fashions:
4-12K, 12-20K, etc. Therefore, any MM15 type memory to be
placed logically in front of the ME1l5 must be an 8K bank.
Any odd 4K bank must be logically the last memory on the bus.
Thus allowing contiguous addressing. However, this then
limits the total amount of core to 28K without an MX15-A.

From To Cable

Device Loc. Device Loc. Length

KP1l5 JO0?2 FP15 H29 6"

KP15 JO03 FP15 H30 6'

FP15 J29 BB15S BO2 3!

FP15 J20 2B1S RO3 3!

PB15 AQ2 MM15-A BO2 5!

BB15S A03 MM15-A BO3 51

MM15-A AD2 MM15-B AC2 3!

MM15-A AQ2 MM15-B AO03 3!

MM15-B RO2 MM15-C A02 54" (7006907-0F)
MM15-B BO3 MM15-C AO03 54" (7006907-0F)

| sizE |CODE NUMBER REV
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ENG'NEER'NG SPEC'F'CAT'ON DATE 10/10/72 ME15 CUSTOMER ACCFPTANCFE PROCELUNLD

TITLE Mrls CUSTOMFR ACCTPTANCE PROCFDURE

REVISIONS
REV DESCRIPTION lcha no]  oric | pate | appp BY | pATE 1. SCOPE:

The following steps will be followed to accept and insuie
that all necessary paperwork, diagncstics, etc., are
included with the MF15.

II. SHKEIPPING HARDWARE AND SCOFTWART:

Refer to Appendix I for a list of necessary hardware and
software.

III. TEST SOFTWARE:

Extended Memory Test Maindec 15-DI1CA.

B. Fxtended Memory Checkerboard Maindec 15-DAMXA.

C. Fxtended Memory Address Test Maindec 15-DIFA.
D. Memory Address Tirming Test Maindec 15-D1GA.

IV. PROCEDURE:

The following procedure should be followed step by step
to insure the cuality of the option.

A. Make a visual check of the MF1l5 to insure the
followino:

1. There are no loose wires or connections.

2. 2All mcdules and cahles are in their proper slots
and well seated.

]

. ILoad and run the diagrostic proorams in the following
procedure.

1. Extended Memory Checkerboard should run error
free 2 passes of the enti_ e memory svstem.

2. Fxtended@ Memory Address Test should run error
free 2 passes of the entire memorv system.

3. Fxtended Memory Test should run error free
£ - o T
CYy Jora S f M
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TITLE ME15 CUSTOMER ACCEPTANCE PROCFDURE TITLE ME15 CUSTOMER ACCEPTANCE PROCEDURE

Aprendix I

B. Load and run the diagnostic progrars in the following .
procedure. (continued) Accessory list for Mrle.

4. Memory Address Timing Test should run error 2. Diacnostic Paper Tapes
free for five minutes. .
1. Ixtended Memory Test Maindec 15-D1CA-PR.

5. FHot Memory Test should run error free for 2

passes. 2. Extencded Mermory Checkerboard Miandec 15-DAXMA-PD.
C. PRun System Fxerciser with all possible options for 3. Fxtended Memory Address Test Maindec 15-D1FA-PR,

fifteen minutes. .
4. PFot Memory Test Maindec 15-D1HA-PB.

D. At the rompletion of these steps the acceptance of
the ME15 will be complete. 5. Memory Address Timino Test Maindec 15-D1GA-PB.
B. Diagnostic Writeups
1. Fxtended Memory Test Minadec 15-D1CD-D.
2. Fxtended Memory Checkerboard Maindec 15-DAMXA-A-D.
3. Extended Memory 2Address Test Maindec 15-D1FA-D.
4. FEot Merory Test Maindec 15-D1H2A-D.
5. Memory Address Timinag Test Maindec 15-D1GA-D.
C. Manuals
l. ME1l" Maintenance Manual Vol. I.
2. MF 15 Maintenance Manual Vol. II.
D. Fuses
1. Five 5 amp ACG DEC # 90-07221.
2. PFive 15 amp ACG DFC # 90-07226.
The preceding items will be shipped with all ME1l5s. The

following items will be shipped as the configuraticn
requires.

[size [copE NUMBER | RFY S1ZE |CODE NUMBER REV
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F. Systems with 2K existing MM15.
1. PFack door assembly.
2. H742 C cr D power supplv,
3. 6 - Nut, U-shaped # C-3/750 - C32 - 27
Dec # 900778¢€.
4., 6 - SCR, PHL HED TRUSS # 10-32 x 1/2 LG Dec %
9006073-3.
5. H744 - 1 for up to 48K, 2 for up tc 96F.
6. E745 - 1 for up to 48Km 2 for up tc 9F/K.
7. Cables - for sytems up to 48K of MF1l5 -
2 - BECO8-F,
F. Systems with 16F existing MM15 and additicn of
up to 6 48K of MF15.
1. See appropriate parts lists for the MF15
variations beinag shipped.
2. Cables - 2 - BC08-3s.
G. System with 16K existing mM15 ard addition of over
48K of ME1S5.
1. H963-U cab with Mrls assemhly and pcwver supply.
2. Cable - 2- BC0O8-5
2- BC08-3
H. Systems with 24K existina MM15 and additior of un
to 48K of ME1S.
1. F963~U cab with ME1lS asserbly and power supply.
2. Cakles - 2 - BPCNR-T,
SIZE |CODE NUMBER REV
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