



































































































































40 PROGRAMMING

JADRS IS RELATIVE TO BEGINNING OF MRV11-D

WOBASE = 1S5000035<<STARTING ADDRESS OF MRY11-D
WIBASE. = 134000
JMPW = 1
JSRW = 0O
Wi = 2
WO = 0O
MRYPCR = 177000
+MACRO CALLWO ADRS
TRAP JSRW + WO + <<ADRS/1000: & 7743
+WORD WOBASE + <ADRS & 3777
+ENDM CALLWO
+MACRO JMPWO ADRS
TRAP JMPW + WO + <<ADRS/1000: & 774>
+WORD WOBASE + <ADRS & 3777
+ENDM JMPUO
+MACRO CALLW1 ADRS
TRAP JSRW + W1 <<ADDRS/1Q00F & 774>
+WORD WIBASE + <ADRS & 3777:
+ENDM JMPU1
+MACRO JMPW1 ADRS
TRAP JMPW + WLl + <{<ADRS/1000: & 774>
+WORD W1BASE + <ADRS & 3777
+ENDM JMPU1

TRPHAN: MOV

T87
Moy
Mo

ADD
MoV

Moy
BIC

ASR
ROR

MoV

ADC
MOoWB

BIS
ROL
MOV
BCS
JSR
MFPS

MOV
RTI
$ Moy

Mov
RTI

Figure 4-1
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RO
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#MRVPCR s -(SP)
@SP

ROy @(SP)
#100000,@(5P)+
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PC+ B(SPY+
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(SP)+, @SP.
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tMoue adrs (follows TRAP
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JSR and JMP Controi Routines for Window Mapping
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To use this mechanism, the program should be assembled with .ENABL AMA to
force absolute addressing in the assembly. At start-up, a bootstrap routine must be:
executed from the MRV11-D bootstrap window or elsewhere. This routine copies
the trap handler routine to RAM memory, if necessary. It initializes the trap vector
to contain the address of the trap handling routine and a new status word of all Os.

With this type of application, take care not to cross page boundaries without
remapping to the next page. If you encounter a page boundary, use the JMPWO or
JMPW1 pseudo instructions to move to the beginning of the next page.

4.3 TRANSFERRING APPLICATION PROGRAMS FROM ROM TO RAM

In window-mapped mode, the MRV11-D can also be used as a low-cost, program
load device for standalone applications. This use allows application programs that
cannot be easily segmented into ROM and RAM sections to be loaded from a
ROM environment into RAM for execution. To use the MRV11-D in this mode, -
write a bootstrap loader program to copy the contents of the ROM board into the
RAM area at power-up. Figure 4-2 demonstrates such a program. The program is
designed to load standalone images created by the RT-11 LINK utility. It is also
possible to load an RSX-11S system image from one or more MRV11-D boards
into RAM for execution.

MRVPCR = 177000
MRVWIN = 130000
ONEKW = 003777
LLOADER: MOV  #100000,E#MRVPCR jEnable & mar low 1K words
MOV  E#MRUWIN+S0, RS SRS=RT=-11 SAY file high limit
CLR R4 iStart copving into location O
1% MOy  #MRUWIN, R3 iReset to base of first window
2% Moy (R3)+y (Rd)+ iCopy ane word into RAM
CHMP R4y RS iMoved highest word in Prodram?
BHIS 3% yIf HISy ves
BIT #0ONEKW: R3 iHave reached next 1 Kw boandary?
BNE 2% iIf NE» no
INC @#MRYPCR jElse map next 1K in window ©
BR 1% tAnd caowtinue copPvying
3% Moy @#40, PC iStart at user’‘s transfer address

=

Figure 4-2 Bodtstrap Loader for Standalone Programs in RT-11

SAV Format



PROGRAMMING THE
ARRAY DECODER

5.1 INTRODUCTION

This chapter is for users who want specific applications on the MRV11-D. As pre-
viously specified, the module is shipped with a standard array decoder supplied by
Digital. It provides four predefined patterns.

2K by 8 PROMSs, half-populated
2K by 8 PROMs, fully populated
4K by 8 PROMs, fully populated
8K by 8 PROMs, fully populated

Users whose needs are satisfied by this configuration may omit this chapter with
no loss of continuity.

5.2 DECODER PROGRAMMING HARDWARE

Programming the array decoder requires specific hardware. The basic hardware is
the model 19 or mode! 29 programmer from the Data /O Corporation or the PB11
PROM programming option for the LSI-11 from Digital. Tabie 5-1 lists the 512 by 4
array decoders, vendors, card sets/socket adapters, and UniPak fixtures. Either
the card set and adapter or the UniPak fixture are required in addition to the basic
hardware.
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44 PROGRAMMING THE ARRAY DECODER

A brief description of each coiumn in Table 5-1 foliows.

512 by 4 Vendor's part number of the PROM
Array Decoder

Part Number

PROM Manufacturer of the PROM

Vendor

Card Set Programming card set from the Data I/O

Corporation that is used to program the PROM

Rev. Required revision of the card set

Socket Adapter Part number of socket adapter used with the
card set

UniPak Revision The UniPak fixture plugs into Data I/O

Corporation’s programmer in place of the card
set. The programmer and UniPak can program
MOS and bipolar PROMs. This column lists the
required revision level. For the 5306/6306

MMI PROM, UniPak revision D or later can be
used. For the others, revision A or later is
applicable.

Fam. Code Family code programmed for the UniPak and the
specified card set

Pin Code Pin code programmed for the UniPak and the
specified card set

5.3 ARRAY DECODER

Each array decoder location controls a 4-kilobyte segment of array memory. For
example, in a 512 by 4 array decoder, there are 512 locations and each location
controls 4 kilobytes of memory. Two pattern select lines (Figure 5-1) allow one of
four patterns to be selected. Each pattern contains 128 locations (512 divided by
4). The pattern select lines are connected to the pattern select jumpers, which
select the desired pattern.

The first location (location Q) of each pattern responds at the starting address of
the module. Location 1 responds at the next address and so on up to location 127.
These 128 locations comprise the first pattern (pattern 0), which is indicated by
both pattern select lines being 0. The next 128 locations comprise pattern 1, the
next 128 locations comprise pattern 2, and the final 128 locations comprise pattern
3 (Figure 5-2).

NOTE: Figure 5-3 shows the pin designations of the array decoder. Refer to
them when you design the array decoder for a special application. -
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LOGICAL EQUIVALENT Cs0
| CSO_
12 OF PATTERN 1 csA o
13 CsB cs2
12 ose 3708 o3 CHIP SELECT
8US DECODER LINES TO
ADDRESS 15 [ CS4 _ (CHIP SELECT
LINES 16 cS5 SOCKETS
17 jcse
18 cs7
OUT OF RANGE
PATTERN g AI
SELECT LINES —
FROM PATTERN 207 B |
SELECT SWITCHES
MA-0181-83

Figure5-1 2K Array Decoder

PATTERN SELECT LINES

511 SEL B SEL A

PATTERN 3 ! !
________________ 384
383

PATTERN 2 L 0
______________ 256
255

PATTERN 1 0 1
____________ 128
e KT

PATTERN 0 0 0

0

MA-0177-83

Figure5-2  Pattern Select

1 16--
ARRAY ADDRESS 18 S
17 A5 A7 PATT. SEL A} TO PATTERN
‘ 14 SELECT
PATT. SE
16 Ad AB I3 SEL BJ JumpER cLIPS
15 A3 ENB
12 =
2—2>d a0  Mol=—csa
13— 1A m P es |cHIPSELECT TO
7 10 3.T0-8 DECODER
14 A2 M2 cse
ARRAY ADDRESS s o
—2{onp w3 OUT-OF-RANGE - TO ACCESS
< DETECTOR

MA-0176-83

Figure 5-3  Pin Designations for Array Decoder
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46 PROGRAMMING THE ARRAY DECODER

Three chip select lines from the array decoder are applied to a 3-t0-8 line decoder
(Figure 5-1). The 3-t0-8 decoder asserts one of eight chip select lines. One fine is
associated with each pair of chip sets. The chip select number and the in-range
signal must be asserted to turn on a chip set. Under these conditions, the chip set
is enabled and all other chip sets are turned off.

For the 2K by 8 decoder pattern, each PROM pair monitors bits 0 through 11.
These bits specify a byte within each 4-kilobyte block. Bits 12 through 14 are chip
select lines. Bits 15 through 18 are bits that determine if the address is in the range
of the MRV11-D. A 4K by 8 PROM pair monitors bits 0 through 12. Table 5-2
shows the chip select bits and range bits for fully populated arrays using other size
PROMs. For each PROM size, bit O specifies high byte or low byte. As an example,
a 4K by 8 PROM requires 13 address bits. They are address bits 0 through 12,
where bit 0 merely specifies which byte of the chip set is specified.

The least significant bit (LSB) into the array decoder can resolve between 4-
kilobyte blocks. For example, in the 2K by 8 PROMs, bit 12 controls the first 4-
kilobyte boundary and is the LSB applied to the array decoder. The remaining
address bits control the memory boundaries as foliows.

Bit Controls

13 8-kilobyte boundaries
14 16-kilobyte boundaries
15 32-kilobyte boundaries
16 64-kilobyte boundaries
17 128-kilobyte boundaries
18 256-kilobyte boundaries

An 8K by 8 PROM pair requires 14 address bits (0 through 13). In this case, bits
14, 15, and 16 are chip select bits and bits 17 and 18 are out-of-range bits.

Chip Select and Range Bits for Fully Populated Module

Monyiytars; . Chip Select Qut-of¥Range
Bits Bits " Bits o

13,1415 - 16,17,18
4,15,16 17,18
51617, - B
617,18 —
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GUIDELINES AND RESTRICTIONS

When programming your own array decoder, you should follow certain guidelines
and restrictions. This section describes them.

5.5

Use only 2K by 8 devices or larger.

Devices must be in pairs and there must be no mixing within pairs of devices.
For example, you cannot have a 2K by 8 PROM in the high byte of chip set
socket 0 and a 4K by 8 PROM in the low byte of chip set socket 0.

If you are installing a static RAM, you must install it in the lower half of the
array. A 4K by 8 PROM can be mixed with static RAM in the same row, or 1t
can be placed elsewhere in the array. The 8K by 8, 16K by 8, or 32K by 8
PROMs cannot be mixed with RAM in the same row and must be installed in
the upper half.

If you are creating a pattern that includes bootstrap code, the bootstrap code
must reside in chip set 7. The code should not be included in your pattern.
Otherwise, the bootstrap code will appear erroneously.

Do not mix 2K by 8 devices with any other device sizes on the module.

You can mix 8K by 8 devices with 4K by 8 devices in the same row or with
16K by 8 devices in the same row.

If 32K by 8 devices are installed in a chip set, no other device sizes can be
installed in the row incorporating that chip set. For example, if 32K by 8
devices are installed in chip set 0, chip set 1 can contain only 32K by 8
devices.

When developing an array decoder pattern to handle a mixture of device
sizes, enabie the largest device to be read first. Otherwise, blocks in the
array will be offset because the larger devices sample higher order address
lines.

For example, you have an 8K by 8 RAM pair that must be installed in the
lower half of the array and you want to install a 16K by 8 PROM pair. You
must install the 16K by 8 PROM pair in the upper half. In this case, you
should enable the 16K by 8 PROM to be read first, even though RAM is in the
lower half of the array and 16K by 8 PROM is in the upper half of the array.

DESIGNING AN ARRAY DECODER

This section briefly describes the procedure for designing a decoder PROM for a
specific application. Before proceeding, become familiar with the guidelines and
restrictions described in the preceding section.

The first step is to convert the bus address to the array address. In direct mode,
select a starting address and subtract it from the bus address. To obtain the array
address in page mode, bits 11 through 21 of the bus address are stripped off. Bits
11 through 17 of the bus address are replaced by bits from the PCR that represent
the page number for the corresponding window.
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Next, determine the pattern seiection and the decoder PROM address. The pattern
select jumpers determine the pattern select lines. The decoder PROM address is
obtained by appending the pattern select bits to bits 12 through 18 of the array.
address. '

Finally, determine which device is to be read for each 4-kilobyte block of bus
addresses. Once the chip set number for each block is determined, it is pro-
grammed into the array decoder as out-of-range and chip select C, B, and A.

Refer to Figures 5-4 and 5-5 for help in designing the array decoder. Use the form
in Figure 5-4 when you are using direct mode addressing. Use the form in Figure
5-5 when you are using page mode addressing.

This section provides examples that show how to use these forms. The following
points are common to the exampies. Keep them in mind when you review the
examples.

* Because of space considerations, the bus address and array address in the
examples are shown in octal format. The decoder address is shown in binary
format. The binary format for the decoder address is used so you can see the
effect of bit.12 and higher order bits changing individually throughout the
pattern.

e The pattern select bits (appended to bit 18 of the decoder address) take the
value set in the pattern select jumpers.

¢ The decoder address, bus address, and array address increase sequentially
through a given pattern.

¢ Bit 12 defines 4-kilobyte boundaries, so each row represents a 4-kilobyte
increase. The bus address and array address increase by 10000g in each
row. This increase is equivalent to the 4-kilobyte increase of the decoder
address.

* The decoder data is the data that is programmed into the device at the speci-
fied address. This data consists of the out-of-range line and three chip select
lines labeled C, B, and A. The three select lines are supplied to a 3-to-8 line
decoder with each of the eight output lines connected to a different chip set.

* When the pattern is programmed, all other locations remaining in the pattern
represent an out-of-range condition. The out-of-range condition is denoted
by the out-of-range line going to a logic 1. When this occurs, C, B, and A
select lines are marked with Xs indicating a “don’t care” condition.



DECODER ADDRESS (BINARY)

DECODER DATA

BUS ADDRESS (OCTAL ARRAY ADDRESS (OCTAL
(© ) (o ) (BINARY)
21 - »0 |21 » 0] PATTERN
14,13, 12 1413 12 SELECT OUT OF
13, 13,
— r—‘mm 1711615 af3[n2] RANGE c |8 | a

Figure 5-4  Direct Mode Format for Array Decoder

MA-0189-83
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ECODER DATA
PAGE NUMBER (BINARY) DECODER ADDRESS (BINARY) ° C(g'NAﬂy,
PATTERN .
SELECT OUT-OF-
1

R
17 16 | 15 | 14 13 12 | 11 B A 18 1 17 16 15 | 14 13 | 12 ANGE c B A

MA-0188-83

Figure 5-5 Page Mode Format for Array Decoder

Example 1

Figure 5-6 shows an example that uses direct mode addressing with 2K by 8
PROMs in chip sets 0 through 3 and 2K by 8 bootstrap PROMSs in chip set 7. The
PROMs are to respond in sequential order from chip sets 0 through 3. Chip set 7 is
dedicated for the bootstrap PROM and will not affect the pattern. This chip set is
selected by a bootstrap access only.

Figure 5-6 shows an example with a module starting address of 0 and bus address
of 0. Each row of the figu're represents a 4-kilobyte segment (equivalent to
10000g). With 2K PROMs, bits 12, 13, and 14 are chip select lines and bits 15
through 18 are out-of-range bits. The decoder address consists of bits 12 through
18 plus the two pattern select lines, which reflect the state of the pattern select
jumpers. With both pattern select bits on Os, it means that pattern 0 of the decoder
PROM is being programmed.

Each time bit 12 toggles, a new 4-kilobyte segment is introduced. Bit 13 toggles on
- 8-kilobyte segments and bit 14 toggles on 16-kilobyte segments.
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Cs6 cs7 cs6 cs7 4
= (ZKBOOT) - 2K B00T QAAC')IPTER?\:F;E(I:.;CTED 0
cs4 €s3 cs4 CS5 | START ADDRESS: 00000
= — 1 BUS ADDRESS: 00000
cs2 Cs3 cs2 CS3 | ARRAY ADDRESS: 00000
2K 2K 2K 2K | DEVICES: 2K BY 8 PROMS IN CSO THRU CS3 AND CS7
Cso cs Cso CSt | ORDER OF RESPONSE: €SO, CS1, CS2, CS3
2K 2K 2K 2K
BUS ADDRESS ARRAY ADDRESS DECODER ADDRESS (BINARY) | DECODER DATA
OCTA )
pratOCAY |, 0TAY | paTTERn
14,13,12 14,1312 SELECT ouT OF
S — B A 18 171615 1413 12 |RANGE C B A
. CHIP SETO
00000000 00000000 000 000 0O O 0 000 2KbyB
PROM PAIR
CHIP SET 1
00010000 00010000 000 000 001 0 001 2KbyB
PROM PAIR
CHIP SET 2
00020000 00020000 000 00O O 10 0 010 2Kbys
PROM PAIR
CHIP SET 3
00030000 00030000 000000 011 0 011 2Kby8
PROM PAIR
00040000 00040000 000000 100 1 X X X OUTOF
L v J . v - [ v -/ - v — RANGE
. . . . .
- - . L .
AL A A, A L]
AY r N e Al r A
01770000 01770000 001 111 111 1 X X X OUT OF
RANGE
————————————————— END OF PATTEANO — — —— = —— = — — — — —
NOTE THAT CHIP SET 7 1S NOT PART OF
THE PATTERN AND IS SELECTED ONLY
BY A BOOTSTRAP ACCESS THROUGH BOOTSTRAP WINDOWS
17773000 - 17773777
OR
17766000 - 17765777
MA-0192-83

Figure 5-6  Array Decoder Design — Example 1

Consequently, the pattern increments from 00000000g to 00030000g. The out-of-
range condition and the chip select fines (C, B, and A) contain the data pro-
grammed into the decoder PROM. The C, B, and A lines are the chip select lines
that enable the proper chip set sockefs via a 3-to-8 line decoder.

After pattern O of the decoder PROM is programmed {(array address equals
00030000g), the remaining locations in pattern 0 are considered out-of-range (out-
of-range bit asserted). The C, B, and A bits at this point are in the “don’t care” con-
dition and are indicated by an X in the column.

Patterns 1, 2, and 3 are programmed in & similar fashion and can be programmed
with different patterns. The pattern select lines reflect the pattern being
programmed.
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Example 2

Figure 5-7 shows an example using direct mode addressing with 4K by 8 PROM
chips in all sockets except for chip set 4, which contains 8K by 8 chip sets. In
accordance with the guideiines previously described, chip set 4 must respond first
since it is the largest memory device included. For this example, the response
orderis chipset4,5,6,7,0,2,1,and 3.

in Figure 5-6 the bus address and the starting address are the same. In this exam-
ple, they are different. The starting address is 20000g.

Note that the pattern select bits are 11p, indicating pattern 3 is selected. Also, for
4K PROMs, bits 13, 14, and 15 are chip select lines. For 8K PROMs, bits 14, 15,
and 16 are chip select lines. Consequently, bit 12 for the 4K by 8 PROMs and bits
12 and 13 for the 8K by 8 PROMSs are ignored while those devices are accessed.

Since each entry in the table represents a 4-kilobyte block, the 8K by 8 PROM pair
(16 kilobytes) requires four entries of 4 kilobytes each. The 4K by 8 PROM pair (8
kilobytes) requires two entries of 4 kilobytes each. The C, B, and A lines are the
binary equivalent of the chip set socket. For example, the C, B, and A lines for chip
set4 are 1002.

The PROMS are listed in the order they are to respond. When the last chip set is
programmed (chip set 3), the out-of-range bit is asserted and the C, B, and A lines
are contained with -Xs denoting a “don’t care”-condition. The end of the pattern
occurs when bits 12 through 18 are all 1s as shown.

This example represents the decoding of one-fourth of the decoder PROM, which
is pattern 3. Patterns O, 1, and 2 would be similarly programmed, if required, and
the pattern seiect bits would be changed to reflect each pattern.
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se | cs7 cs7?
C“f o Cf‘: x| MODE: DIRECT

PATTERN SELECTED: 3 (11 BINARY)
CS4 | CSB | CS4 | CS5 | START ADDRESS: 20000 (OCTAL)
8K | 4K | 8K | 4K | gys ADDRESS: 20000 (OCTAL)
cs2 | ¢s3 | cs2 | cs3 | ARRAY ADDRESS: 00000 (OCTAL) ‘
ak | ax | ax | ax | DEVICES: 4K BY 8 PROMS IN ALL CHiP SETS EXCEPT
e oot Teso Tost 8K BY 8 IN CHIP SET 4
4K | 4k | ak | 4x | ORDER OF RESPONSE: CS4, CS5, CS6, CS7, CS0. CS2, CS1, CS3
BUS ADDRESS (OCTAL) ; ARRAY ADDRESS (OCTAL)| DECODER ADDRESS (BINARY) | DECODER DATA
2 I 0 PATTERN

SELECT ouT OF

14,13,12 14,13,12 —

" — B A 18 171615 14 1312[RANGE C B A
00020000 00000000 110 000 00O 0 100 cyipseTa
00030000 00010000 110 000 001 o 100\ gkpys
00040000 00020000 110000 010 0 100 { prompair
00050000 00030000 110 000 01 1 0 100
00060000 00040000 110 000 100 0 101 iz';ffgs
0 70000 5000 11000 0 1 101 ) orompaim

CHIP SET 6

00100000 00060000 110000 110 0 1101\ akpyi6
00110000 00070000 1170000 1 11 0 110J promepaR
00120000 00100000 1710001 000 0o 111 iz'gﬁy
00130000 00110000 110 001 001 0o 111 PROM PAIR
CHIP SETO

00140000 00120000 110001 010 0 000\ 4kpy1s
00150000 00130000 110001 011 0 000 ) prom PAIR
CHIP SET 1

00160000 00140000 110001 100 0 001 4KBY$6
00170000 00150000 1170001 101 0 001} promepalr
CHIP SET 2

00200000 00160000 110001 110 0 010 | 4¢gyi6
00210000 00170000 110 001 1 11 0 010 J proM PAIR
T
00220000 00200000 1710010000 0 011 fz'gffsa
00230000 00210000 110 010 001 0 011 PROM PAIR
00240000 00220000 110010010 1 x xx OUTOF

v e “ — ) — v J - v~ s RANGE

: : : : :

. . [ b .

A B} r A A r —A N e A OUT OF
20100000 01770000 Tt 11 111 111 1 XXX NGE
———————————————— END OF PATTERN 3 (11g) ——— — — — — — — —

MA-0191-83
Figure 5-7  Array Decoder Design — Example 2
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Example 3

Figure 5-8 shows an example using page mode addressing with 8K by 8 static
RAMs in chip sets 0 and 1 and 4K by 8 PROMs in chip sets 4 and 5. The order of
response is chip set 0, 1, 5, and 4. Note that the higher capacity device must
respond first as previously described.

In page mode, bits 11 through 21 of the bus address are stripped off. Bits 11
through 17 are replaced with bits from the PCR representing the page number for
the corresponding window.

The bus address lies between the starting address and the starting address plus 4
kilobytes because this is the defined window size.

The page number is designated by bits 11 through 17. However; the decoder
address looks at bits 12 through 17 and ignores bit 11 because this bit defines 2-
kilobyte boundaries. Note that the pattern select bits are 015 indicating pattern 1 is
selected.

Pages are 2 kilobytes wide. in an 8K by 8 device pair (16 kilobytes), there are eight
2-kilobyte pages. In the 4K by 8 devices, there are four 2-kilobyte pages. The array
decoder looks at 4-kilobyte blocks and each bus address entry is 2 kilobytes.
Therefore, each array decoder address entry repeats to provide 4-kilobyte biocks
in the pattern.

During operation, the page number must be in the corresponding byte of the
desired window. If the page is in window 0, the lower byte of the PCR is designat-
ed. If page is in window 1, the upper byte of the PCR is designated.

This example consists of 24 pages. Eight pages are for each of the two 8K by 8
devices, and four pages are for each of the two 4K by 8 devices.

When the twenty-fifth page is reached, the out-of-range bit is asserted and the C,
B, and A lines are denoted with Xs, which indicate the “don’t care” condition.
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6.1 INTRODUCTION
No diagnostic programs are available for the MRV11-D. Each customer supplies
his own firmware. Consequently, each module has a separate configuration, ruling
out a common diagnostic.

In lieu of diagnostics, perform the following procedures to determine whether the
module or the PROMs installed in the module have malfunctioned.

6.2 TROUBLESHOOTING .
If there is a malfunction on the MRV11-D and a set of spare devices is available,
remove the devices from the module and insert the spare set. if changing devices
does not soive the problem, perform the follS\Tvinfg steps.

1. Check the LED on the module. If it is not fit, power is probably not being sup-
plied to'the memory array.

2. Check the battery backup jumper to see that it is correctly positioned. if it is,
the problem is in the power distribution to the backplane.

3. Check the jumper configurations to ensure that the moduie is properly
configured.

4. If console ODT is available, additional steps can be performed. The following
section describes these steps.
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6.3 CONSOLEODT

The console octal debugging technique (ODT) is a portion of the processor micro-
code that is very useful for debugging and running programs. Console ODT allows.
the processor to respond to commands and information entered from a local or
remote terminal. Communication between the user and processor is generated via
a stream of ASCI characters interpreted by the processor as console commands.
These commands are a subset of ODT-11 (Table 6-1).

Terminal addresses used by console ODT are 17756Cg through 177566g. It uses
addresses 777560g through 777566g for 18-bit systems and 17777560g through
17777566g for 22-bit systems. These addresses are generated in microcode and
cannot be altered.

The following paragraphs describe the console ODT terminal command set (Table
6-1). These commands are a subset of ODT-11 and use the same command char-
acters. Console ODT has 10 internal states, which are listed in Table 6-2. For each
state, only specific characters are recognized as valid inputs; other inputs invoke a
“?” response.
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For additional information on ODT, refer to the Microcomputer and Memories
Handbook (EB-20912-20). If you suspect the module to be malfunctioning, per-
form the steps in paragraph 6.2. If console ODT is available, perform the following
additional steps. Press the HALT switch on the front panel to initiate ODT.

1.

If bootstrap is enabled, open the bootstrap PCR at 17777520g and ensure
that alil bits can be read or written.

If bootstrap is enabled, you should be able to read bootstrap code at the fol-
lowing locations.

17773000g ~ 177737768
177650008 — 177657768

if page mode is enabled, you should be able to read and write the page mode
PCR in the location set by the PCR address switches. You should not be able
to read other locations since a timeout should occur and ODT should
respond witha “?.” -

If two MRV11-Ds are configured for page mode in the same system, two
uniqgue PCRs should appear in two locations between 17777000g and
177770368g.

Set PCR bit 15 (window enable) to a 1 and put a desired page number in
each byte of the PCR. You should see the requested pages through window
0 (at the starting address) and window 1 (2 kilobytes above the starting
address).

Set bit 15 to a' 0. Timeout should occur at the locations in step 5 and a “?”
should appear on the terminal.

If you exceed the page limit of the MRV 11-D set by the decoder PROM (by
placing a page number in the PCR that is too large), timeout occurs and a “?”
appears on the terminal.

In direct mode, all unused PCR locations should time out and expected data
should appear from the starting address to the upper boundary of the array
(which is set by the decoder PROM).

.- If RAM is present on the module, it should be read/write. if you are unable to

write RAM, check the following jumpers.

W4 - DATO timeout -
W5 — Write enable (high byte)
W6 — Write enable (low byte)
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10. Check voltage at bus pins BV1, AA2, and BA2for +5 V.
11. If battery backup is installed, check voltage at bus pin AV1 for +5 V.

If the above steps do not solve the problem, contact the Technical Volume Group
Hotline (617) 467-7787.

The module may be repaired by the Customer Return Center in Woburn,
Massachusetts provided all customer firmware is removed and the module is prop-
erly packaged. For more information, call 1-(800)-225-5385.



MODULE
CONFIGURATION

This appendix summarizes the module configuration given in Chapter 3. Figure 3-2
is a flow diagram that provides the sequence for configuring the module. Figure 3-3
shows the locations of the jumper groups on the modules. Use Figure 3-3 in con-
junction with Figure A-1, which represents the location of each jumper pin on the
module.

For example, to configure the device size jumpers, use Figure 3-3 to determine
their location on the module (just to the right of E20 upper-right quadrant of mod-
ule). Then refer to the device size jumpers listed in Figure A-1. Figure A-1 shows
the device size jumpers, in detail, as a set of five jumpers (J14 through J10)
arranged vertically. The orientation is component-side-up with the handles facing
away. It is important to maintain this orientation as the jumpers on the module are
not designated. With this orientation, J14 is the jumper closest to the handles and
J10 is farthest from-the handles. The PCR address switches and start address
switches are shown at the end of Figure A-1.
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FUNCTION

BATTERY BACKUP

NO BATTERY BACKUP
{SHIPPED CONFIGURATION
(W2 REMOVED)

BATTERY BACKUP (W1 REMOVED}

SYSTEM SIZE

16-8IT, 18-8I1T
{SHIPPED CONFIGURATION}

22.BIT

ROM/RAM SELECT

ALL ROM MEMORY
(SHIPPED CONFIGURATION)

ROM/RAM MEMORY

DATO JUMPER

DATO CYCLE CAUSES TIMEOUT
{NOT USED WITH RAM)
(SHIPPED CONFIGURATION)

NO DATO CYCLE
RESPONDS TO DATO CYCLES
(USED WITH RAM INSTALLED)

Figure A-1

JUMPER CONNECTION

HOLES ON

W1
08o0d
PRINTED
w2 CIRCUIT
! o l o B0ARD

W3

ddo

J21 J22 J23
W3

o

J21 J22 )23

J38 8:]
w5

J37

1360

J32 @
Wa

331

J300

380

J37
w5
© J36

J320
J31 a
w4
J3o
w6

@]
315 316 417

W6

o
J15 J16 417

MA.0201-83

Module Configuration (Part 1)
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FUNCTION JUMPER CONNECTION
REVC* REVD®
DEVICE SIZE ETCH ETCH
2K BY 8 DEVICES t{SHIPPED O 14 O
CONFIGURATION) 13
ws[ g g lws
12
AND AND
m
w7! g g lw7
J1o
4KBYB, BK BY 8, 14
OR 16K BY 8 DEVICES we 13 wa
» D O 412 AND
AN
g |W7
w? an
Jio O

1
J10

32K BY 8 DEVICES L—g 14 8]
ws
n3
g J12 O AND
(o] 8]

*TO LOCATE THE REVISION OF THE ETCH, REFER TO THE
LEFT SIDE OF THE MODULE, COMPONENT SIDE UP.
REVISION C ETCH - 5015213C

REVISION D ETCH ~ 5015213D

tTO USE 2K BY 8 DEVICES (REV C ETCH ONLY),

REMOVE W8 AND WIREWRAP PIN J13 TO PIN J41
(+5V).

MA-0200-83

Figure A-1  Module Configuration (Part 2)
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FUNCT:ON

POWER 1 UMPERS

2K BY 8. AND 4K BY 8 ROMS AND
BK BY 8 STATIC RAM (SHIPPED
CONFIGURATION)

16K BY § AND 32K BY 8 ROMS

{8K BY 8 ROMS ARE OPTIONAL AND
MAY USE EITHER SET OF JUMPER
CONNECTIONS)

NOTE

JUMPER CONNECTION

Ja1 w12
J40 ROW 4

J39 O

J35 w11
134 ROW 3
J33 O

J29 w10
128 ROW 2
27 0

J26 wo
125 ROW 1
J24 O

Ja1 O

J40 w12
139 ROW 4
J35 O

J34 w1
133 ROW 3
290

J28 w10
J27 ROW 2
J26 O

J2s wo
24 ROW 1

THE POWER JUMPERS ARE CONNECTED ON A ROW-BY-ROW
BASIS. FOR EXAMPLE, IF A 16K BY 80R 32K BY 8

DEVICE WERE INSTALLED IN ROW 2, W10 WOULD BE
CONNECTED FROM J28 TO J27 RATHER THAN J29 TO J28.

MA-0199-83

Figure A-1  Module Configuration (Part3)



FUNCTION

READ TIMING

450 ns READ TIME (NORMAL)
(SHIPPED CONFIGURATION)

200 ns READ TIME (FAST)

ENABLE BOOTSTRAP
BOOTSTRAP ENABLED

(SHIPPED CONFIGURATION) .

BOOTSTRAP DISABLED

STANDARD DECODER PATTERN SELECT
2K BY B ROMS, HALF POPULATED

2K BY 8 ROMS, FULLY POPULATED

4K BY 8 ROMS, FULLY POPULATED

8K BY 8 ROMS, FULLY POPULATED
(SHIPPED CONFIGURATION)

APPENDIX

JUMPER CONNECTION

wi3
®]

418 J19 J20
Wi3

O

J18 J19 J20

J6 :;:I
w14

J5

J4 0O

J6 O

J5 8]
w14
J4

i:Ne]
ke
w16

J7
90
J

88 |w1s
J7
J9

g |w1s
J8

J70

J9 ::]
w16
J8

J70

Figure A-1  Module Configuration (Part 4)

ike}

J2

: g |w1s

J1

2]
w15

J2

J10O

J30

J2 g:l
w15

J1

e
w15

J2

J10

MA-0202-83
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FUNCTION

STARTING ADDRESS SWITCHES

PUSHING RIGHT ROCKER OF SWITCH
TURNS SWITCH ON (LOGIC 1}.
PUSHING LEFT ROCKER OF SWITCH
TURNS SWITCH OFF (LOGIC 0).

SET FOR STARTING ADDRESS OF THE
MODULE.

PCR ADDRESS SWITCHES

TO SELECT DIRECT MODE, PUSH RIGHT
ROCKER DOWN. TO SELECT PAGE MODE,
PUSH LEFT ROCKER DOWN.

PCR1 THROUGH PCR4 REPRESENT THE
ADDRESS OF PCR. PUSHING RIGHT ROCKER
OF SWITCH PRODUCES A LOGICAL O

(SWITCH OFF). PUSHING LEFT ROCKER OF
SW|TCH PRODUCES A LOGICAL 1 {SWITCH ON}.

NOTE
MODULE ORIENTED WITH HANDLES FACING AWAY.

Figure A-1  Module Configuration (Part 5)

SWITCHES

HRE

SA21 MSB

SA20

SA19

SA18
SA17
SA16
SA15
SA14
SA13

SA12 LSB

ON-DIRECT
OFF PAGE

PCR4

PCR3

PCR2

PCR1

MA-0198-83
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