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T

ZEPROM (2,048 by 8 bits in 1 EEPROM)

® Harwaze'pa:amcters

e Boot do§ic¢ selection

e Foreign language text

e Optional customer bootsﬁrap prograss

See Sections 2.4 - Z.S'foi further information.

Figure 2-3 shows the location of a dual in-line package (DIP) switch,
diagnostic LEDS, connectors, and jumpers OB the board. The DIP switch

(E83) enpables the paud rate select switch on the SLU display panel
(Section 2.2.2).

Table 2-1 lists the factory setting for the E83 DIP switch (Section
2.2.3) and the three jumpers. These jumpers are for manufacturing and
factory test purposes only.

Table 2-1 KDJii-B Factory setting

Switch/ Setting

Jusper

EB3 all Off

W10 Between TP10 and TP1i

W20 Between TP20 and P21
) KR40 Between TP40 and TPAL

20201 mli-‘ m

Seven LEDs on the KDJ11-B provide status {nformation. The green LED
ipdicates the presence of +5 Vdc and +12 Vde. The siz red LEDs show
erzor detection and diagoostic status codes. These codes are also
shown in octal format on the SLU display panel. Refer to Chapter &,
Diagnostics, Section 4.3, for definitions of the codes and detailed
diagnostic information.
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Figure 2-3 KDJ11-B Module Layout
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2.2.2 KDJ11-} Baud Rate Select Switch

The baud rate select switch on the SLU display panel has 15 positicas
(Figure 2-1), pexforming the following operations: :

e Displays the settings (numbers 0 - 15) above the switch.

e Selects a baud rate (positions 0-7) and causes the systea to boot as
specified by the settings in the EEPROM (Sectioa 2.3).

e Selects (positions 8-13) the same baud rate as positions 0-7 but
puts the systes into dialog mode (Section 2.4).
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Table 2-2 lists the switch settings, baud rate and display mode.

Table 2-2 Baud Rate/Mode Select Switch

Switch Settings

EEFROM Selects Automatic Dialog
Baud Rate Boot Mode Mode

38400 0 8

19200 1 9

9600 2 % 10

4800 3 k% 11

2400 4 12

1200 S 13

600 6 14

300 7 15

* Factory setting. ' R

** Most digital terminals are set to 4800 bhaud.

2.2.3 KDJ11-B DIP Switch

Figure 2-3 shows the location of the Dual In-line package (DIP)
switch. It contains eight switches that can optionally be used to:

e Set the SLU baud rate.
® Set the boot device.

The normal setting for all eight switches is Off and the SLU baud rate
switch and the dialog mode settings stored in the EEPROM coatrol these
t functions.

Setting switch 1 to On disables the console terminal. This setting is
for factory use onlyx,

Switches 2, 3, and 4 select the boot device. The dialog mode features
described in Section 2.5.6 allow you to define a boot device for
different combinations of these switch settiags.

Table 2-3 lists the KDJ11 settings for switches 2,3,and 4 and their
functions.
|

* This feature is not implemented at this time.
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Table 2-3 KDJ11 Switchs 2, 3, and 4

Switch Function
2 3 4

. 0ff off off Boot automatically according to the dialog
node settings.

Off off On Boot device 1
off O off Boot device 2
;44 Oa Oa _Boot device 3
On off (0744 - Boot device 4
On off On Boot device S
On On off Boot device 6
On On Oa 1f switch 1 is Off power up to ODT. If switch

1 in On run self test diagnostics ia a loop.

When switch S is Off the systes enters dialog mode on power-up.

Use switches S through 8 to set the baud rate if no SLU display panel
is present.

Use switches 6, 7, and 8 to set the baud rate when the baud zate
rotary switch is disconnected from the CPU socdule. When the rotary
switch is conpected, it interfers with the operation of these switches
unless it is set to 7 or 13. Likewise, these three DIP switches
interfere with the proper operation of the rotary switch unless they
are all set to Off.

Table 2-4 show the switch settings for switches 6, 7, and 8 and their
corresponding baud rates.

Table 2-4 Bwitch Bettiags Foz Switches 6, 7, and 8

Switch Baud Rate
6 7 8

On Oa Oa 38400

On Oa off 19200

On off Oa 9600

On off off 4800

9} $4 On On 2400

off On off 1200

off off On 600

off (0744 off 300
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2.2.4 KDJ11-B Jumper Settings
pepding further information
2,2.3 KDJ11-B Location In MicroPDP-11/73 and MicroPDP-11/83 Systess

A MicroPDP-11/73 system uses the KDJ11-BC or KDJ11i-BB CPU module and
ope or more MSV11-P memory modules (Section 2.6). Data tranfers
petween the CPU and meomry use the Q-Bus protocol.

Always install the KDJ11-BC or KDJ11-BB CPU module in the first slot of
the backplane assembly. The MSV11i-P memory module(s) must be installed
ip the slot(s) immediately following the CPU module.

A MiczoPDP-11/83 system uses the KDJ11-BF CPU module and one or more
MSV11-JD or MSV11-JE memory modules (Sectiiom 2.7). Data transfers
petween the CPU and memory use the private memory interconnect (PNI)
protocol resident on the KDJ11-BF CPU. All other communications,
whether originated by the CPU or other bus master, use the Q-Bus o
protocol. PMI is implemented through the CD Bus on the backplane.

Always install the KDJ11-BF CPU in slot 2 or 3 of a BAZ3 enclosure
backplane, or im slot 2, 3, or 4 of a BAl123 enclosure backplane. The
MSV11-JD or MSV11-JE memory module(s) MUST be installed immediately in
front (lower slot number) of the CPU. There should be no open slot
between and CPU and memory, nor should there be a open slot preceding
the memory module. No other boards can be inserted in the CD rows of
slots 1 through 3 in a BA23-A enclosure, or in slots 1 through 4 of a

BA123-A enclosure..

\If the MSV11-JD or -JE memory is installed following the KDJ11-BF CPU,
the CPU and memory communicate using the Q-Bus protocol.

2.3 KDJ11-B AUTOMATIC BOOT MODE

When set to the factory configuration, the KDJ11-B automatically runs
the diagnostic self-test every time the system is turned on or
restarted.

Typing <CTRLY C during self-test stops the test and causes the systea
to attempt to boot, as if the self-test had completed successfully.

After successful completion of the startup self-test (described in
Chapter 4, Diagnostics, Section 4.2), the ROM code loads the first 105
bytes of the EEPROM into memory beginning at location 2000. This area
in memory is referred to as the setup table. The factory setting of
the setup table (Sectiom 2.5.2) initiates automatic boot mode, which
directs the system to take one of the following actioas:
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e Boot from one or more of the previously selected devices.

e Exter dialog mode (Section 2.4).

e Enter comsole emulator nodc (sometimes called halt pode). (See
Chapter 4, Diagnostis, Section 4.5.)

The factory setting of

the EEPROM code searches for and identifies

available MSCP (mass storage control protocol) devices (units 0 - 7)
and other available devices. It attempts %O boot from the available
devices in the following order:

@ MSCP devices with removable media (RXS50)

e MSCP devices with £i
e RLO1/RLO2
e TSVOS/TK2S

NOTE
You can change thi

zed media (RDSX)

s sequence of devices with the Automatic Boot

Setup cossand described in Section 2.5.4.

1f no bootable pedius
to the following:

is found, the systes displays & message similiar

Testing in progress - Please wait
1234

Naiting for media

s6789
to be loaded, o dzive to go ready

Press the RETURE key when ready to ooatiaue

This message indicates that the systes has entered dialog mode and is
waiting for user iaput.

1f you load bootable media and press the Return key, the systes
returas %0 automatic boot sode and boots the appropriate device.

typing <CTRL) P while

the systes is booting causes the system to0 S%OP

the boot process and enter dialog acde.

1f you press the Return key (without £irst loading sedia), the systes
displays the following message:
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Message 07
None of the selected devices were bootable
Press the RETURN key when ready to continue or to
1ist boot messages:
2.4 KDJ11-B DIALOG MODE
Dialog mode allows you to perfora the following operations:
e Change CPU parameters
e Select the boot scurc;
e Display a listinq‘of all boot prograss
o Enter a bootstrap progras
e List all memory and occupied register locations in the systenm
o Cause the startup self test to rum in a loop
e Enter ROM ODT
2.4.1 Entering Dialog Mode
The systea enters dialog mode if:

® No bootable medium is available, and you follow the procedure
described in Section 2.3.

' e You type <CTRL> P or <CTRL) C during the start-up self-test.

o The EEPRON is prograssed to eater dialog mode.

e The baud rate select switch is set to a position from B8 to 15.
2.4.2 Dialog Commands

Dialog mode has the 6 commands listed below. Three other fuactions are
present:

]

® <CTRL> R (redisplay current input line)
® (CTRL> U (clear current input line)

® Delete
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Select a command by typing the first letter of the command.

HELP - Displays a one-screen help file that provides a short
description of each command.

BOOT - Allows you to select the boot source. To Select the source,
enter the device mnemonic followed by a unit number (for example,
DUi). The program assumes decimal unit numbers. To specify the unit
number as ap octal value, type /0 after the unit number (DU1/0). You
can also assign a nonstandard CSR address by typing /A after the unit
sumber (DU1/A). When you use both of these switches, do not repeat the
slash; for example, type DU1/OA.

NOTE

Typing B and pressing (RETURN) causes the ROM code to check for an
off-board ROM at address 17773000. Whea an off-board ROM exists
and its first location is not zero, the ROM code disables the
internal code and jumps to address 17773000 of the off-board ROM.

LIST - Displays a list of all the boot programs available in the ROM
and EEPROM. The list includes the device name, unit number range,
souzce of the program, and device type.

SETUP - Causes the system to enter Setup mode. This mode allows you %o
access and change the operating parameter settings and any bootstrap
programs stored in the EEPROM. Setup mode consists of 13 commands
(Table 2-5). See Sections 2.5.1 to 2.5.15 for a description of each
"command.

SRR S P

MAP - Searches for, identifies, and lists all memory in the systeam and
all occupied register locations in the systea I/0 page.

TEST - Causes the ROM code startup self-test to rua continously in a
loop. Use this command for troubleshooting and analyzing intermittent
CPU probleams. (CTRL) C exits the loop.

2.5 KDJ11-B SETUP MODE

Table 2-5 lists the setup mode coamands. A discussion of the features
of each setup command follows the table. This discussion refers to versi
7 ROMs only. Refer to Appendix G for a comparison of version 6 and versi
7 ROMS. Refer to the KDJ11-B CPU User’s Guide for more information.

, Enter these commands by using the command numbers.
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rable 2-5 Setup Mode Commands

Command Description

1 Exiv.

2 List/change parameters in the setup table.

3 List/change boot translation in setup table.

4 List/change the automatic boot selection in the setup
table.

5 Reserved

6 List/change the switch boot selection in the setup table.

7 List boot programs.

8 Initialize the setup table.

9 Save the setup table into the EEPROM.

10 Load EEPROM data into the setup table.

11 Delete an EEPROM boot.

12 Load an EEPROM boot into memory.

13 Edit/create an EEPROM boot.

14 Save boot into the EEPROM. -

15 Enter ROM ODT.

NOTE
ROM ODT is different from Jil micro ODT. Refer to Chapter 4,
Diagnostics, Section 4.6, for a discussion and listing of Jii

micro ODT hardware coamands.
2.5.1 Setup Command 1: EXIT
This command returns you to dialog mode. Same as <CTRL> C.

2.5.2 Setup Command 2: List/Change Parameters Ia The
| Setup Table

During system power-up, the ROM program code copies the setup
parameters into memory starting at address 2000. This area in memory
is called the setup table. :

You can use this table to set 15 CPU parameters (letters A -0). The
siot ROM code prints out the curzent status of all parameters, repeats the
sion first parameter, and then prompts you for input.
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Keep pressing the Return Key until you reach the parameter you want,
or go directly to the parameter by typing the letter shown ia the
setup table menu. To change a parameter, type in the new value and
press the Return Key. Type * or = to back up to the previous
parameter. If there is no change, press the Return Key to advance to
the next selection. Use (CTRL> Z to exit.

This command does not save these values in the setup table in the
EEPROM. Use setup command 9 to save the setup table into the EEPROM.

Table 2-6 shows the default values of the parameters.

Table 2-6 KDJ11-B Setup Default Parameter Values

A - Enable Halt on break O0=No i=Yes =0
B - Disable User friendly format 0-No 1=Yes =0
C - ANSI Video terminal (1) O0=No 1=Yes =1
D - Power up 0=Dialog 1=Automatic 2=0DT 3=24 =1
E - Restart 0=Dialog 1=Automatic 2=0DT 3=24 =]
F - Ignore battery 0=NO i=Yes =0
G - PMG count (0 - 7) =7
H - Disable clock CSR , 0=NO i=Yes =0
I - Force Clock interrupts O=No 1=Yes =0
J = Clock O=Power supply 1=50Hz 2=60Hz 3=80Hz =0
K - Enable ECC test O0=No i=Yes =1
L - Disable long memory test O=No i=Yes =0
M - Disable ROM 0=No 1=Dis 165 2=Dis 173 3=Both =0
N - Enable trap on halt O=No 1=Yes =0
0 - Allow alternate boot block O=No i=Yes =0

! A: Enable Halt on break - When this parameter is set to 0 (default
setting), a break condition from the console terminal is ignored. When
this parameter is set to 1, the processor halts when you press the
break key on the console terminal. '

B: Disable user-friendly format - When this parameter is set to 0
(default setting), the system sends user-friendly messages to0 the
console terminal. This paramater is normally used with automatic boot
mode.

C: ANSI Video terminal - Set this parameter to 1 (default setting)

y when your console terminal is an ANSI video terminal such as a VT220.
The delete key erases the previous character on the screen. Set this
parameter to 0 when you have a hard-copy console or a non-ANSI video
terminal, such as the VTS2. The delete key enters a slash character.
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p: Power up mode and E - Restart mode - (Two seperate parameters)
when the ROM code starts it determines if the power up or restart
switch was activated. In either cases, the ROM code selects the mode
as shown in Table 2-7.

rable 2-7 ROM Code Node Selections

vValue Mode
0 Enters dialog mode at completion of the diagnostics.
i Enters automatic boot mode at completion of diagnostics and

tries to boot a previously selected device (default setting).

2 Enters ODT (on-line debugging technique) mode at completion of
a limited set of tests. The ROM code executes a halt
instruction and passes control %o Jil micro ODT (see Chapter 4,
Diagnostics, Section 4.6).

3 Enters 24 mode. The ROM code loads the PSW (processor status
word) with the conteants of location 26 and then jumps (passes
control) to the address stored in location 24. You can use this
mode to recover from a power failure when battery backup memory
or nonvolatile memory is present.

F: Ignore battery - The RON program uses this parameter only whea
power up or restart mode (see D and E) is set to 3 (24 mode). When set
to 0 (default setting), the memory battery OK signal must be present
to execute 24 mode. You can set this parameter to 1 to ignore the
memory battery OK signal if you have non-volatile memory.

G:s PMG (processor mastership grast) ocousb - Make sure this paianotar is
set to 7 for normal operation. Do not set this parameter to 0.

This parameter sets the PMG count in the BCSR (boot control and status
register). The PMG count allows the processor to perfors a memozy
transfer and thus execute instructions periodically during DMA
transfers. Table 2-8 shows how often the processor can perfors a
.memory transfer during a DMA.
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Table 2-8 PMG Count Settings

Value Time for counter to overflow

Tisabled
0.4 us

.8 us
e s
< us
4 us

0
1.
6.
12.8 us :

25.6 us (newer factory settiag)

QOVTWA > W N O

H: Disable clock CSR - When set to 0 (default setting), this command
epables the clock CSR to interrupt the systea. When sat to 1, this
comamand disables the clock CSR at address 17777546.

I: Porce clock interrupts - Khen this parameter is set %o 0 (default
setting), the clock requesis interrupts only when the clock CSR is
epabled (see default value). If you set this parameter to 1, the clock
upconditionally request interrupts when the processor priority is S or
less. When set to 1, always disable the clock- CSR.

J: Clock select - This paraseter deternines the source of the clock
signal as shown in Table 2-9.

Table 2-9 Clock signal Souzces

Value Souroe

0 Clock signal fzoa backplane pin BRi. The power supply normally
drives this signal at 50 or at 60Hz, the default setting.

b Clock signal generated internally at SOHs.

r’s Clock signal generated jiaternally at 60Hs.

3 Clock signal generated internally at B0OHz.

K: Esable ECC test - When this parameter is set to 1 (default
setting), the power-up and self-test runs the ECC (erzor correction
code) memory test if the aemory is of the ECC type (bit 4 or the
memory CSR is a read/write bit). When set to 0, the ROM code bypasses
'the ECC test. ,
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Ls Disable long mesory test - When this paraneter is set to 0
(defaul? setting), the processor runs a memory address shorts data
test on all available memory. When this parameter is set to 1, the
gepory address shoris data test is bypassed for all memory above 256K

bytes.

Mi Disable ROM - The boot ROM occupies two 256 word blocks in the 1/0
address space. This parameter allows you to disable the RON after a
device boots, and to free this address space for use by
special-purpose peripheral devices. Table 2-10 lists the ROM addresses
that can be disabled.

pable 2-10 ROM Addresses Disabled

Parameter

Value ROM addresses disabled

0% None -
1 17765000-177683777

2 17773000-17773777

3 17765000-17765777 and 17773000-17773777

% Default setting

¥: Enable tzap on halt - When this parameter is set to 0 (default
setting), the processor enters micro ODT if it executes a halt
ipstruction while in Kernmal mode. When this parameter is set to 1, the
processor jumps to location 4 if it executes a halt instruction while

in kernal mode.

01 Allow alternate boot block - The boot ROM code checks for bootable
pedia on a device by loading the boot block froa the device iato
memory and testing it. When set to 0 (default setting), the ROM code
considers the medium bootable if the word at location 0 is between 240
and 277, and the word at location 2 is between 400 and 777. If the
medium is bootable then the RCM code jumnps to location 0 of the boot
block. ‘

When set to 1, the ROM code considers the medium bootable if the word
at location 0 is any nonszero number. Some non-Digital operatiag
systems may require a setting of 1 to boot properly.

1
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2.5.3 Betup Command 31 List/Change Boot Translation In The
Setup Table

This command lists the contents of the tramslation table and allows
you to specify nonstandard addresses for boot devices. It provides the
following functions:

e Allows devices to be booted using nonstandard addresses.

e Allows CSR address changes when two or more devices share the same
address.

@ Allows multiple MSCP devices with different controllers to boot.
e Handles sultiple controllers of the same type.

Nhen the boot ROM code attempts to boot from a device, it uses the
standard CSR address for that device unless a different address has
been specified.

The following example shows a system with these devices:
e RDS2 fized-disk drive

o RXS0 dual-diskette drive

@ RC2S fized and removable disk drive

To change an entry, type the device nase, the unit number, and the CSR
address. Press the Return key to proceed to the next eatry. Type
(CTRL) 2 to retura to the setup mode proapt.

The RXSO and RDS2 use an RQDX1 contzroller module at the standard CSR
address of 17772150. The RC2S controller module also uses a standard
CSR addzess of 17772150. Since two devices cannot use the same CSR
address, the CSR jumspers on one module sust be changed. Ia this
example the RC2S controller is set to respond to a non-standard
address of 177760500.

©
5
b}

E

The RDS2 is unit 0 and the RXSO is unit 1 and 2. The RC25 contains
two drives, so it has two unit numbers. On its front panel, the RC25
has a unit nuaber select plug that is set for units 4 and S (the first
unit oumber of am RC2S is always an even number). Since the RC2S has
two units nusbers, the translation table has two entries:
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T™ri blank
Device name = DU
Unit number = 4

CSR address = 17760500
TT1 DU4 address 17760500

TT2 blank
Device name = DU
Uzit number = J

CSR address .='17760500
72 DUS address 17760500

T3 blasnk
Device name = Press RETURN for no change

2.5.4 Setup Command 4: List/Change The Automatic Boot
Selection in Setup Table

This command allows you to select the devices to be tried by the
automatic boot sequence. The table allows up to six entries. For each
entry, you specify the device mnemonic, the unit auaber, and the
order to try to boot the devices. There are three special
single-letter device names, A, B, and k.

A: MCSP automatic boot. Causes the ROM code to find up to eight MSCP
devices (units 0 -7) at the standard CSR address. The ROM code
first tries each removable media device in turn and then tries each
fized media device.

You must select MSCP devices with a nonstandard CSR address (setup
command 3) individually.

B: An off-board boot. Causes the RON code to boot froa an off board
ROM at address 17773000. The code checks that the ROM exists and
that the first word is not zero. Then it disables the internal code
and jumps to address 17773000 of the off-board RONM.

NOTE
Device name B implements a method pf supporting non-Digital
Equipment Corporation boot devices on the Q22-Bus.

) E: Exit automatic boot. Signals the ROM code that there are no other
devices to try. Follow the last device to be tried with this entry
when fewer than six devices exist.
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2.5.5 Setup Command 5: Reserved
The command is reserved for future use.

2.5.6 Setup Command 6: List/Change the Switch Boot
Selection

This command allows you to define the value of switches 2, 3, and 4 of
the EB3 DIP switch in order %o select a specific boot device. You can

use this command to specify boot devices for six combinations of these
switches. When these three switches are set to OFF (default setting),

the EEPROM selects the boot device.

When switch 5 is sebt to 0ff and the baud rate select switch is set Yo i
8 or greater, the ROM code overrides any settings for switches 2, 3, !
and 4 and it enters dialog mode.

2.5.7 Setup Command 7: List Boot Programs

This command displays a list of all the boot programs in the two
EPROMS and the EEPROM. It displays the device moemonic, unit number
range, source of the program (EPROM or EEPROM), and a short device
description. Same as the dialog modes LIST command.

2.5.8 Setup Command 8: Initialize the Setup Table

This command sets the current parameters of the setup table in memory
to the dafault values. It doas not affect the contents of the EEPROM
itself. To save these values in the EEPROM you must execute the save

command (setup command 39).
2.5.9 Setup Command 9: Save the Setup Table Into the EEPROM

This command copies the parameter values of the setup table in memoIry
to the EEPROM. This is the oaly command that actually writes anything
into the first 103 tjtes of the EEPROM.

2.5.10 Setup Command 10: Load EEPROM Data into £h¢ Setup
Table

This command restores the setup table in memory with the values
acscally stored in the EEPROM.
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2.5.11 Setup Command 11: Delete EEPROM Boot

This command allows you to delete custom boot programs that you have
stored in the EEPROM. After typing the command, the prograas proapts
you for the device name of the EEPRON boot to be deleted. The ROM code
then searches for the first boot program in the EEPROM. If the ROM
code finds the boot program, it deletes the program and moves all of
the following boot programs up to use the space made available by the
deleted prograa. .

2.5.12 Betup command 12: Load an EEPROM Boot into Memory

This command allows you to load an EEPROM boot program into memory to
exanine or edit it. The ROM code prompts you for the device name of
the EEPROM boot.

2.5.13 Setup Command 13: Edit/Create and EEPROM Boot

This command allows you to create a new EEPROM boot program or to edit
a progras previously loaded with setup coamand 12. Use this command to
change the following:

e Device name: Designated by the firaware for the Device; for
example, DU (disk uait).

e Device description: Normally the physical name of the device. The
description mazinum length allowed for this description is
11 characters and spaces.

e Allowable unit The highest unit number defines the allowable
aunber range: range of valid unit sumbers for the device.

e Begining address First location of the program in memory
of the program ia
REROYXY:

e Ending address of The address of the last byte of code used in
the program in BEROTY.
2emory:

e Starting The address the ROM code passes control to.

address of the
progras:
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The command lists the available space in the EEPROM for boots and
prompts you for entries. After you have sade all changes, the ROM code
then enters ROM ODT to allow yYou to enter the boot Program (see setup
:onnanddis). You msust use setup command 14 to save any changes you

ave made.

2.5.14 Betup Command 14: Bave Boot into EEZPROM

This is the only command that actually writes a boot froa BRemory iato
the EEPROM. Other commands only change a Copy of the boot program that
resides in memory. When saving a boot Program into memory, the device
name of the program must not match the name of a progras already
existing in the EEPROM. If two Or more programs are written inpto the
EEPRON with the same pame only the first one is bootable.

2.5.15 Setup Command 15: Enter ROM ODT

This commands puts you iato ROM ODT. The RON code opens the address
defined by the beginning address of the program. ROM ODT is not the
sane as Jil micro ODT.

The only allowable addresses in ROM ODT are the addresses of BeRnory
from 0 - 28 Kwords (0 - 00157776). You can z:=t ac-ess any other
addresses or the 1/0 page from ROM ODT. Table 2-11 provides the ROM
ODT commands. (Refer to the KDJ11-BC CPU User’s Guide for further
information.)

Tadble 2-11 ROM ODT Coamands

Command Symbol Use

Slash / Priats contents of specified address location
or prints coatents of last opened location. If
opened location is an odd susber, prints only
the contents of the byte.

If location is even, mode is even.
If location is odd, mode is byte.

Assumes leading szeros. Uses only the last six
octal digits.
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rable 2-11 (cont.)RON ODT Coamands

Compand Symbol Use
= Examples:
ROM ODT > 200/1000000 ; Open location 200
ROM ODT > 1001/240 ; Open byte location 1001
ROM ODT > 777777350020/100000 ; Open location 00150020
ROM ODT > 77770000/ $} Illegal location > 157776
ROM ODT > L
RETURN (CR> Closes an open location.
LINE FEED (LF> Closes an open location and then opens the

next location. If in word mode, increment by
2, if byte mode, increaent by 1.

Period . Alternate character for line feed. This h
command is useful when the terminal is a
VT220.

Up arzow | . Closes an open location and then opens the

previous location. If in word mode, decrement
by 2, if byte mode, decrement by 1.

Minus - Alternate character for up arrow. Useful when
the terminal is a VT200.
Delete DELETE Deletes the previous character typed.
y CRTL 2 ~2 Exit ROM ODT and retura to setup mode.

2.6 MSV1ii-P MEMORY MODULE (PK,-PL)

The MSV1i-P memory is a quad-height module that occupies the slot
adjacent to the CPU. This module contains 64K MOS chips that provide
storage for 18-bit words (16 data bits and 2 parity bits). It also
contains parity coatrol circuitry and a control status register (CSR).
Table 2-12 shows the memory modules and their storage capacity.
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Table 2-12 MSV11-P Memory Modules

Model Module Memory
Number Capacity

MSV11-pPK MB067-K 2.956K bytes

MSV11-PL MB067-L 512.9K bytes

The MSV11-P memory module is configured by means of jumpers and
wire-wrap pins. The -PK and -PL models have the same factory
configuration. Figure 2-4 shows the location of jumpers and wire-wrap
pins and Table 2-13 describes their function.

Figure 2-4 MSV11-P Module Layout
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rable 2-13 MSV1i-P Factory Jumper Configuration

Jumpers State Jumpered Pins State
Wi b 2 to Y R
W2 I 3 to 9 I
N3 R 4 vo 10 I
Wé I 6 to 7 I
WS I 13 to 15 I
14 to 16 I
W9 I 22 to 23 I
W10 R 44 to 45 I
Wil R
W12 R A %o E R
Wi3 I B toE R
W14 R CtoE R
W15 R D to E R
Ground pins L to R R
M to R R
8 N to R R
21 P to R R
E
R ViV R
] WtV R
Y XtV R
I = inserted R = removed

Two LEDs indicate module status. When lit, a greem LED indicates that
+Svdc is present on the module; when lit, a red LED indicates the
detection of a parity error.

2.6.1 Expansion (CSR and Starting Addresses)

Additional MSVi1-P modules can be added for system expansion. Each
memory module added to a system requires a specific configuration.
This is done by repositioning jumpers on the module’s wire-wrap pins.

Each memory module added to the QZZ2-Bus must be configured to provide
two addresses:

1. CSR address
2. Starting address
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2.6.1.1 CSR Address

Figure 2-4 shows the CSR address jumpers on the MSVii-P. Table 2-14
lists the CSR address and corresponding jumper configurations for each
memory module added to the system. The table is applicable to both

the -PK and -PL

models.

Table 2-14 MSV11-P CSR Configuration

Board # in System Pins to Wire Wrap

CSR Address
(X = 177721)

ist
2nd
3rd
4th
Sth
6th
7th
8th

None

A to E

Bt E

A toB, BtokE

CtoEFE

AtoC, CtokE

BtoC, CtoE

A toB, BtoC, CtoE

x00
x02
x04
x06
xi10
x12
x14
xl6

2.6.1.2 Starting Address

The starting address depends on the amount of memory already in the
system. Table 2-15 lists the jumper configuration for additional

MSV11i-P modules.

Table 2-15 MSV11-P Starting Address Configuration

MSV11-PL (S12kbd increments)

Board No. Pins to

in System HWire Wrap

ist none

2nd VY

3rd HtoV

4%h VtoY, WtoV

Sth XtoV

6th XtoV, V¢tV

7¢th XtoVY, Wto Y

Bth XtoY, Hto YV to VY
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rable 2-15 (cont.) MSV11-P Starting Address Configuration

- MSV11-PK (256kb increments)

Board No. Pins to

in System Wire Wrap

ist None

2ad P to R

3zd VitV

4th VtoVY, PtoR

Sth Wto?Y

6th WtoVY, PtoR

7th HtoV, VttoY

Bth HWtoVY, VoV, PtoR

For further information, refer to the MSVil-P User’s Guide
(EK-MSVOP-UG-001) .

2.7 MSV1i1-JD and MSV1i-JE MEMORY MODULES (M8637)

The MSV11-JD, -JE (Figure 2-5) is a metal oxide semiconductor (MO0S),
random access memory (RAM). The module has:

Error detection and correction (ECC) for increased reliability

A control and status register (CSR) to store status and error
information

Battery backup, available by resetting a jumper on the module.

Support for private memory interconnect (PMI) protocol and normal
Q22-Bus protocol

Four jumpers and two switch packs
Starting addresses on 8 KW boundaries

Two LEDs

The board can be configured half or fully poplulated with 256 K
dynamic RAMs. Maximum memory capacity is 2 MB using 256K RAMs.
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Figure 2-5 MSV11-JD, -JE Memory Module
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The MSVi1-JD and MSV1i-JE memories are quad-height Q22-Bus modules
that occupy the slot(s) immediately prior to the KDJ11-BF CPU in the
backplane assembly. They are available in the factory configuration
shown in Table 2-16.

Table 2-16 MSVii-JD, -JE Memory Modules#

Option Module Description

Numbex Designation

MSV11-JD M8637-D 1 MB ECC using 256K dynamic RAMs
MSV11i-JE MB637-E 2 MB ECC using 256K dynamic RAMs

% MSV11-JB, -JC modules are used on MicorPDP-11/84 Unibus systens
only. They can not be used on Q22-Bus systeas.

The memory starting address can be set in any BKW boundry within the
2048 KW extended address space. The extended address space contains 22
address lines.

2.7.1 Error Correctioa

The MSV11-JD, -JE contain ECC logic which detects and corrects
single-bit errors and detects double-bit errors. Detecting and
correcting single-bit exrors is transparent to the master device
accessing the memory.
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The Mgvii-JD, -JE memory module has input for two sources of +5 V
ower. These inputs are designaved +5 VBB (on battery back-up power
gyscems) and +5 V (on non-battery back-up power systems).

NOTE
Neither the BAZ3-A nor the BA123-A MicroPDP-i11 systems support

battery backup.

In battery support mode, power is used only to refresh the MOS storage
array so that battery backup and data retention time is maximized. A
green LED on the module stays on as long as +5 V or +5 VBB is available.
Modules are shipped in a non-battery backed-up configuration (Figure
2-6). The modules need a jumper change to configure them for battery

packed-up applications (Figure 2-7).

Figure 2-6 +5 V Jumper Connections

e

VT 5 BODWRE

CONNECTOR O ‘ COMMECTOR

Figure 2-7 +5 VBB Battery Backup Jumper Connections

2-29




KDJ11-B Systems

2.7.3 Private Memory Interconnect (PMI)

The MSV11-JD, -JE memories are designed for Q2Z-Bus systems and
support the PMI protocol of the KDJ11-BF processor. The PMI bus is
specifically designed for and used in the MicroPDP-11/83 Q22-Bus
systems.

The MicroPDP-11/83 systems use the KDJ11-BF CPU module, one or more
MSV11-JD of MSV11-JE memory modules and a selection of QZ22-Bus
compatible devices. Data transfers between the KDJ11-BF CPU and the
MSV11-JD or -JE memory using the PMI protocol resident on the CPU.
All other communications, whether originated by the CPU or other bus
master, use the Q22-Bus protocol.

2.7.4 Location of the MSVii-JD, -JE Nemory

The location of the MSV11-JD, -JE in the MicroPDP-11/83 backplane
determines the protocol used between the KDJ11-BF processor and the
memory module (Figure 2-8). To use the PNI protocol, the MSV1ii-JD, -JE
must be located immediatly in front (lower slot number) of the CPU;
otherwise the memory and CPU communicate with the Q22-Bus protocol.
There must be no open slot between memory and the CPU.

CAUTION
Static chartges can damage the MOS memory chips. Be careful how you
handle the module and wheres you lay it down.

When you insall or remove the memory module, make sure there is no
dec voltage applied to the module.

If the green LED is on, the module is receiving +3 V or +5 VBB power.
The power source must be off before you remove or replace a memory
module.

Figure 2-8 PMI/Q22-Bus Interface
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2.7.3 Jumper Setting

The four factory installed jumpers (Figure 2-5), W1 through W4,
establish the configuration of the module. Table 2-17 summarizes the
possible MSV11-JD, -JE jumper configuratioms.

Table 2-17 M8V11i-JD, JE Jumper Configuratioas

Jumper Description
N1 Im Reserved ro Digital use only
Wi Out 256 K dynanic RAMs
W2 In _ Half popluated module
W2 Out Fully populated module
W3, W4 mounted +5 VBB Battery backup systea
left-right (Figure 2-7) (see Note) ~
W3, W4 mounted +5 V system )
up-down (Figure 2-6) (factory configuration)
NOTE

Neither the BAZ3-A nor the BA123-A MicroPDP-11 systems support
battery backup

2.7.6 MSV11-JD, -JL Switch Settings

The MSV11-JD, -JE modules contain two switchpacks. One is an 8-switch DIP
(dual in-line package) and one is a 4-switch DIP. The 8-switch DIP selects
the starting memory address on an 8K boundary. The 4-switch DIP selects the
CSR starting address. One of 16 possible CSR addresses may be selected.

2.7.7 Memory Address Switch Settings

The memory address switch (SP1 in Figure 2-5) is an 8-switch DIP. The
switch settings are shown in Table 2-18. The table is divided into 3
columns as follows:
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e The decimal switch setting in 8K increments
® The octal equivalent
® The actual switch settings showa in binary

The least four significant switch settings (5 through 8) of the memory
address switch (SP1) represent 8K increments as shown in the upper
half of Table 2-18. Switch setting 1 through 4 are all 0s in this
portion of the table and do not come into play until 128K is reached.

For example, if these switch settings (5 through 8) are 0s, a memory
address of 0 is represented. This assumes that switches 1 through 4
are also 0.

If switch setting 8 is a 1 (all others being 0s), the memory address
increments by 8K.

If switch setting 7 is a 1 (all others being 0s), the memory address
increments by another 8K.

The lower half of the table represents increments of 128K until 2 M
is reached. Switch settings 4 through 8 come into playe here. Each
increment of these switch settings represents an increase of 128K.

For example, if switch setting 4 is a 1 and switch settings 3 through
1 are 0s, a starting memory address range of 128K to 248K is selected.

The specific memory starting address selected within that range is
determined by switch settings 8 through 5 (indicated by Xs in the
lower half of Table 2-18.
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gable 2-18 NBV11-JD, -JE Startisg Memcry Address SBelection

T

Switch Setting (SP1)

pecimal (K word) Octal 12345678
0 00000000 00000000
8 00040000 00000001
16 00100000 00000010
24 00140000 00000011
32 00200000 00000100
40 00240000 - 00000101
48 00300000 00000110
3 00340000 00000111
64 00400000 00001000
72 00430000 00001001
80 00500000 00001010
88 00540000 00001011
96 00600000 00001100
104 00640000 00001101
112 00700000 00001110
120 00740000 00001111
000-120 00000000-00740000 0000XXXZXK
128-248 01000000-01740000 0001 XXXZX
256-376 02000000-02740000 0010XXXX
384-504 03000000-03740000 0011XXXX
512-632 04000000-04740000 0100XXXX
640-760 05000000-05740000 0101 XXXX
7668-888 06000000-06740000 -.0110XXXX
896-1016 07000000-07740000 0111XXXX
1024-1144 10000000-10740000 1000XXXX
1152-1272 11000000-11740000 1001 XXXX
1280-1400 12000000-12740000 1010XXXX
1408-1528 13000000-13740000 1011XXXX
1536-1656 14000000-14740000 1100XXXZX
1664-1784 15000000-15740000 1101XXXX
1792-1912 16000000-16740000 1110XXXX
1920-2040 17000000-17740000 11118XXX
i = Switch on

0 = Switch off ,
'X = Switch can be either on of off
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rable 2-13 shows the post common copfigurations for the MSV11-JD and rabl® 2-20 ¥
MSVii-JE memoIY address switches. —
pable 2-19 Coamed Mepory Starting Address, NsVii-d 22-Bi¥ CSR
Addt!§5
MSV11-JDs Starting SW2 Switches =
Address 123456 78 17772100
17772102
0 50000000 1777210;
1 Mbyte 0.1 000000 17772108
> upyte 10000 000 t??liiiz
3 Mbyte 110000 00 772114
- 17772115
MSV11-JE: 17772120
2
0 50000000 izzzéiég
2 Mybtes 10000000 17772126
— 17772130
17772132
2.7.8 CBR Addzess Suwitch gettings 17772134
1777213€

The Control and status register of the MSV1ii-JD, -JE allows progras

contzol of certain gcC functions and contains diagnostic jafomation if 7 = Swi
ap error has occurzed. The CSR is 3 16-bi% register and has an assigned o = Swi
address. The CSR can be accessed through vhe Q22-Bus ©F PMI protocol.

2.7.9 ¥
ECC is porfozncd only o8 2680TY accessas apnd is oY used whed
accessing ‘he CSR. Two LE
v . condi®
There is one CSR per BemOIY sodule. Each CSR can be assigned to one of receiv
16 prodetcrninnd addresses which zange fzoa 772100 %O 772136 for The Pp¢
18-bit systeas and fros 17772100 %o 17772136 for 22-bitv systens. ! moduli
The CSR address gwitch (Figuze 2-%) is 8 g-switch DIP which allows The 1
selection of one of these 16 CSR addresses. rable 2-20 shows the doubl
possible CSR address gozr 18-biv apd 22-bit% systess. The switch mode.
setting for 2 particular CSR address is the sase whether the CSR is a2 for i
18-bitv o 22-bit systes.
2.8
For example, the switch getting is 1110 foxr a 22-bit CSR address of
17772134 or a» 1@-bit CSR address of 772134. §2f4
: Y
tev
Tab
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rable 2-20 MSV1i-J CSR Address Selection

a——

Switch
22-Bit CSR 18-Bit CSR Setting
Address Address 1234
17772100 772100 0000
17772102 772102 0001
17772104 772104 0010
17772106 772106 0011
17772110 772110 0100
17772112 772112 0101
17772114 772114 0110
17772116 772116 0111
17772120 772120 1000
17772122 772122 1001
17772124 772124 1010
17772126 772126 1011
17772130 772130 1100
17772132 772132 1101
17772134 772134 1110
17772136 772136 1111

i = Switch on
0 = Switch off

2.7.9 MSV11-JD, -JE LEDs

Two LEDs on the MSVi1-JD, -JE modules indicate power and error

. conditions (Figure 2-5). The green LED indicates that the module is
receiving +5 V, or +5 VEB from the power supply or battery backup.
The power source must be off before you remove or replace a memory
module.

The red LED indicates the detection of an uncorrectable single or
double error when the module is in a read/write cycle or in diagnostic
node. Refer to the MSV1i-J MOS Memory User’'s Guide (EK-MSV1J-UG-001)
for further details.

2.8. MSV1i1i-Q MEMORY

The MSV1i-Q is a Q22-bus quad-height memory module with a 1, 2, or 4
Mbyte capacity using either 64K or 256K dynamic RAMs. There are two
fevision levels (Figures 2-9, 2-10) and three variants, listed in
Table 2-21
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Table 2-21 MSV1i-Q Variants

Revision

Level Model Number Storage RAM size

A,C % MSV11-QA  M7551-AA 1 MB 56K

o -QB -BA 2 MB 256K (half pop.)
o -QC -CA 4 MB 256K (full pop.)

e

* Revision level is identifiable by printed circuit board number:
A = 5017547A1 on upper right corner of component side
C = 5017547-01-C1 on upper left corner of component side.

Figure 2-5 MSV11-QA Memory, Revision A
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Figure 2-6 MSV11-QA, -QB, -QC Memory, Revision C

TBS

The MSV11-Q has a red LED. When lit, it indicates a parity error.
2.8.1 M8V11-Q Address Switches

Configure the MSV11-Q starting and ending addresses using DIP switches
. 5W1 and SWZ. Table 2-22 lists the switch settings.

Table 2-22 MSV1i-Q Address Switches
)

Starting Address | Ending Address
Board ¢ SWi SHZ2 | SW2
Version in systes 4 S 6 | 4 S
MSV11-QA 1 0 0 0 I 1 i
Rev. A 2 i i i | 0 1
3 0 i i | 1 0
4 i 0 i | 0 0

0 = switch ON
L = switch OFF

SWZ switches 1,2 and 3 are all ON.
SW1 switches 1,2 and 3 are all ON. SWi switch 6 is NOT USED.
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Table 2-22 MSV1i-Q Address Switches

Board # SW2 SW1 | SWi

Version in system 4 S ) | 4 )
MSV11-QA 1 0 0 0. | 1 1
Rev. C 2 1 1 1 | 0 1

3 0 1 1 I 1 0

4 1 0 1 | 0 0
MSV11-QB 1 0 0 0 I 0 1
Rev. C 2 0 b 1 I 0 0
MSV11-QC 1 0 0 0 | 0 0
Rev. C I

0 = switech ON
1 = switech OFF

SW1 switches 1,2 and 3 are all ON.
SWZ switches 1.2, and 3 are all ON. SW2 switch 6 is NOT USED.

2.8.2 M8V11-Q Address

The MSV11-Q CSR address is set using jumpers. Table 2-23 lists the
settings.

Table 2-23 M8V11-Q CSR Address (cont.)

Board ¢ CSR Address
! in systea x = 177721

Rev. A Jumpers
R P N M

Rev. C Jumpers
J§ J& J8 Ji0
to to to to
Jgs J7 J8 Jii

1 in in in in x00 =%
i 2 out 1in in in 202

3 inm out in in x04

4 out out ims ia 306

* factory configuration
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rable 2-24 lists the remaining jumpers and their function.

Table 2-24 MSV11-Q Factory Jumper Settings

Rev. A

Jumper State Location Condition

Wi IN W1/W2Z (upper) block mode enabled

W6 IN WS/W6 (horizontal) manf. test (do not remove)

B IN A/B (lower) CSR selection enabled

c IN C/D (vertical) nanf. test (do not remove)

H IN J/H (zright) parity error detection
enabled

L IN K/L (lower) 22 bit addressing selected

Rev. C

Jumper State Condition -

Ji to JZ2, IN manf. test (do not remove)

-QA only:

Ji13 to Ji14 IN selects 64K RANs (do not remove)

J15 to Ji6 IN selects 64K RAMs (do not remove)

-QB' 'QC:

Jié to J17 IN selects 256K RAMs (do not remove)

<J12 %o J13 IN selects 256K RAMs (do not remove)

N3, Wi _ IN battery backup configuration

For further information, refer to the MSV11-Q NOS Memory User'’s
Guide (EK-MSV1Q-QG).
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