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There are a number of bus transactions that are performed differently on the
LSI-11/23 than on the LSI-11 and some which are unique to the LSI-11/23. While
these do not affect the operation of DIGITAL or other properly-designed custom
interfaces, they are presented here for the purpose of helping users more
thoroughly understand the bus operations.

1.

MMU Address Relocation -- When the MU is enabled, the virtual address
occurs on the bus at the beginning of each bus cycle. This is then
followed by the relocated address. Once the relocated address has met
the bus address set-up time requirements, then sync is issued. Note
that it is the relocated address that is part of the bus timing and
protocol.

MMU Register Transfers -- When the various MMU registers are addressed
from the program, the transaction will appear on the bus as any normal
CPU to I/0 communication (i.e., address, data, sync, DIN/DOUT and reply
will occur). It is not possible, however, to communicate with these
registers from another bus master on the bus.

PSW Transfers -- When the PSW is explicitly addressed (MOV #340, @#177776),
the transfer will appear on the bus in a similar fashion to the MU
registers except that there will be no reply. Likewise, there can be no
commumication from a bus master to the PSW.

DATOB Cycles -- On previous LSI-11 processors the byte data has been
present on both bytes during a DATOB cycle or the output portion of a
DATIOB cycle. The LSI-11/23 presents valid data only on the byte
actually being transferred during these cycles. The data on the oppo-
site byte is not meaningful during these transactions.

DATIO Operand Fetches -- On previous LSI-11 processors, the source
operand for MIPS and EIS instructions was fetched using the DATIO bus
cycle. The LSI-11/23 fetches these using DATI bus cycles.

MOVB Output Cycle -- Previous LSI-11 processors performed a DATIOB bus
cycle as the last cycle of instruction execution. The LSI-11/23 performs
a DATOB as the last bus cycle of instruction execution.
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7. CLR and CLRB Cycles -- Previous LSI-11 processors performed a DATIO
or cycle for hardware minimization. The LSI-11/23 uses a
DATO (or DATOB) bus cycle to perform the instruction.

8. SXT %zcles -- Previous LSI-11 processors performed a DATIO cycle for
the Iast bus cycle for hardware minimization. The LSI-11/23 uses a
DATO cycle as the last bus cycle in execution.

Refer also to Micro Note 055 for bus timing differences between the LSI-11
and LSI-11/23.
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This is intended to provide a recommended procedure for expanding BA11-MA
based systems to a two or three box system which includes the BAll-NE
expansion box or for expanding BA11-NC based systems to a two or three
box system which includes the BA11-ME expansion box.

When expanding system configurations, pay strict attention to the single
backplane configuration rules and multiple backplane configuration rules
located on page 4-39 of the 1978-79 Memories and Peripherals Handbook.

The PDP-11V03 systems mounted in a H984 series cabinet (described on
page 4-41 of the 1978-79 Memories and Peripherals Handbook) have only
enough expansion space to house one BA11-ME expansion box.

Expansion Parts List:

Expansion Boxes:

Model

BA11-ME
BA11-NE
Power Controller:

861-C

Bus Expansion Cards
BCV1B-XX
BCVIA-XX

Primary Power/Front Panel Bused Slots
115v/blank panel A,B,C, and D
115v/blank panel A and B only

90-130v AC single phase 24A per pole primary
(available from Accessories and Supplies Group
at 800-258-1710) to output 90-130v AC at 12A
for each outlet

and Cables:

Used with two backplane systems

Used with the third backplane expansion

XX can be 2,4,6, or 12 foot lengths
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1. BAl1-MA base box expanded to a BA11-NE box:

: AB CDh
Power is controlled by the power T Ea) NOTE: L IC switch
controller ON/OFF switch. . ==~ MIE: leave IL switc
/ ’”::E%FD_ in ON or UP position.
TO 115v AC | 861-C || | BCV1B-XX
- SINGLE PHASE  —| SWITCHED by ]| J2ACIN
OUTLET OQUTRUTS . 7] J3acour
e, R ,
BA11-NE backplane jumpers: [ A
W1 R :
W2 R
W3 R

The LTC is sourcing the BEVNT L in the BA11-MA box.

2. BA11-NC base box expanded to a BA11-ME box:
JFrom AUX ON/OFF switch of a bezel panel
Power is controlled by the \ A B C D
power controller ON/OFF e I
switch or by the AUX ON/OFF e N I R
switch on the bezel front cl ‘

panel or the AUX ON/OFF 4o

switch of an 11/03-L R

cabinet.
TO 115v AC o ggitg T

«— SINGLE PHASE —— SWITCHED

CUTLET | oUTRUTS__|

J2 AC IN
J3 AC OUT

BA11-NC backplane jumpers:
Wi I
W2 I) If M7264 or M7264-YA CPU
W3 I) is used, otherwise R.

BA11-NC bezel jumpers:
W1 R) When bezel AUX ON/OFF switch is used to turn
W2 R) system power controller on and off, otherwise I.
W3
[

The LTC is sourcing the BEVNT L in the BA11-NC box via backplane
jumper W1 I.
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3. BA1l-NC base box expanded to a BA11-NE box:

Power is controlled by the
AC input box ON/OFF switch.

TO 115v AC
4+——— SINGLE PHASE
OUTLET

BA11-NC backplane jumpers:
Wi I

W2 I) If M7264 or M7264-YA
W3 I) CPU is used, otherwise R.

BA11-NC bezel jumpers:

wiL I
w2 I
W3 R
wa I
BA11-NE backplane jumpers:
Wl R
W2 R
W3 R

LTERMINATOR

NUMBER 071
PAGE 3 OF 3

J2 AC IN
J3 AC OUT

Total input current from the AC source
must be less than 12A.

NOTE: Do not attempt to source AC power for the BA11-M box from
the BA11-N box AC outlet since the current rating of the
BA11-N box will be exceeded and severe damage may occur.
Also, do not attempt to chain AC power to three BA11l-N boxes.

Further expansion guidelines are contained in the BA11-N Mounting Box
User's Guide (EK-BA11N-UG-001) or the BA11-N Mounting Box Technical

Manual (EK-BA11N-TM-001).

The LTC is sourcing the BEVNT L in the BA11-NC box via backplane

jumper W1 I.
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When configuring 11/23 systems or upgrading existing LSI-11 systems, consider
the following option compatibilities:

I.

IT.

The following list of options will function in system configurations
with the KDF11-AA CPU:

Neoleoll Ro Wos B IS N

AAV11 (A6001) 4-channel 12-bit D/A converter
ADV11l (A012) 16-channel 12-bit A/D converter
BDV11 (M8012) bootstrap, diagnostic and terminator
DLV11 (M7940) asynchronous serial line interface
DLV11-E (M8017) asynchronous serial line interface (with modem controls)
DLV11-F (M8028) asynchronous serial line interface
DRV11 (M7941) parallel line unit

DRV11-B (M7950) DMA interface

DUV11 (M7951) buffered line interface

DZv1l (M7957) asynchronous multiplexer

IBV11-A (M7954) IEEE instrument bus interface
KPV11-A,-B,-C (M8016,M8016-YB,-YC) power fail, LTC and terminator
Kwv11-A (M7952) programmable real-time clock
LAV11 (M7949) LA180 printer interface

LPV11 (M8027) LA180/LPOS printer interface
MRV11-BA (M8021) UV PROM-RAM module

MRV11-C (M8048) EPROM, PROM and ROM module
MSV11-C (M7955-Y) MOS memory (self-refresh)
MSV11-D (M8044) MOS memory (self-refresh)
MXV11-AA,-AC (M8047-AA,-CA) memory and serial I/0
RLV11 (M8013,M8014) RLO1 disk drive controller
RXV11 (M7946) RX01 floppy disk controller

RXV21 (M8029) RX0Z floppy disk controller

TEV11 (M9400-YB) 120 ohm terminator

The following options can be utilized in 11/23 systems under the
following conditions:

1.

DLV11-J (M8043) asynchronous 4-line serial interface

CS Revision E or higher must be used or
ECO #M8043-MR002 must be installed.
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2. MSV11-E (M8045) MOS memory with parity (self-refresh)
Requires external parity controller if parity
is to be used -- see Micro Note 052.

III. The following options are incompatible in some or all 11/23 system
configurations:
1. MWV11-A (H223,G653) 8KB core memory

Must be used in backplanes which supply Q-bus
signals on both A/B and C/D connectors
(H9270 and DDV11-B) -- it can only be con-
figured in 64KB or less systems since it can
only decode 16 bits of address.
2. MRV11-AA (M7942) PROM/ROM
Can only be configured in 64KB or less systems
because it only decodes 16 bits of address.
3. MSV11-B (M7944) MOS memory (requires refresh)

Can only be configured in 64KB or less systems
because it only decodes 16 bits of address and
it requires external refresh.

4. REV11-A,-C (M9400-YA,-YC) bootstrap, terminator and DMA refresh

The bootstrap and diagnostics in ROM
are LSI-11 unique and, therefore, use
on LSI-11/23 systems is incompatible --
termination (120 ohms) and IMA refresh
are features that still may be utilized.

5. RKV11-D RKO5 disk interface

Can only be configured in 64KB or less systems because
it only does DMA transfers into 16 bits of address.

6. KEV11 EIS/FIS chip

Designed for LSI-11 and LSI-11/2 processors and is not
electrically compatible with 11/23 processors.

7. KUVll Writable Control Store

Designed for LSI-11 and LSI-11/2 processors and is not
electrically compatible with 11/23 processors.
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The TUS8 is a serial asynchronous peripheral. It is designed to be easily
interfaced not only to LSI-11 based systems but also to other computers as
well, It may be configured to operate in RS-232C, RS-422 or RS-423 protocol
(jumper selectable). Only the DLV11-J currently supports RS-422 on the
LSI-11 bus.

FROM T0 CABLES

DLV11 TUS8 Use BCOS5C-XX (H856 to DB25P) and a
DLV11-E BC20N-05 (DB25S to AMP 2x5 pin
DLV11-F female)

DL11

DZvil TUS8 Use BC20N-05 (AMP 2x5 pin female
DZ11 to DB25S). RS-232C connection

(cable or distribution panel) is
supplied with the modules

MXV11 TUS8 Use BC20N-05 (AMP 2x5 pin female
DLV11-J to DB25S) and a BC21B-05 (DB25P to
AMP 2x5 pin female)
OR

Use BC20M-50 (AMP 2x5 pin female

to AMP 2x5 pin female). This is

available in 50' lengths only
The pin-out of the serial I/O connector on the TUS8 is as follows*:

PIN # SIGNAL

Auxiliary A

Signal Ground
TRANSMIT DATA+
TRANSMIT DATA-

Signal Ground

Index in Key - No Pin
RECEIVE DATA-

RECEIVE DATA+

Signal Ground

WoOoONOUMTHRWN
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2x5 PIN CONNECTOR
BLOCK (Viewed
from Edge of Card)

NUMBER 073
PAGE 2 OF 2

PRINTED
CIRCUIT

* The DECtape II User's Guide incorrectly labels these pins.
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The following DEC cables are recommended for interfacing the MXV1l to a
serial device:

BC20N-05 5' EIA RS-232C null modem cable to directly inter-
face with an EIA RS-232C terminal (2x5 pin AMP
female to RS-232C female)

BC21B-05 5' EIA RS-232C modem cable to interface with modems
and acoustic couplers (2x5 pin AMP female to RS-232C
male)

BC20M-50 50" EIA RS-423 or RS-232C cable (2x5 pin AMP female

to 2x5 pin AMP female) to connect to another MXV11,
DLV11-J, TUS8 or any other peripheral with a
compatible connector

The pin-out for the two serial I/O connectors is:

PIN # SIGNAL

UART Clock In or Out (16 x baud rate; CMOS)

Signal Ground

TRANSMIT DATA+

Signal Ground

Signal Ground

Index in Key - No Pin

RECEIVE DATA-

RECEIVE DATA+

Signal Ground

When F1 is installed for the DLV11-KA, +12V is
supplied through a 1A fuse to this pin

QOO UT A WN

[o)
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2x5 PIN CONNECTOR
BLOCK (Viewed from

Edge of Card) PRINTED

@) O ® O O CIRCUIT

CARD

10 8 6 4 2

The DLV11-KA may be used with the MXV1l for EIA to 20mA current
loop conversion.

For more information on constructing cables, refer to Micro Note 056.
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The MXV11-A2 bootstrap reports errors in operation by HALT instructions. The
attached list of HALT addresses (the number displayed by console ODT) details
the error indicated by each HALT and the effect of P (PROCEED) in response to
the HALT.

TU58 (TAPE) BOOT ERRORS

HALT @ PC INDICATED ERROR

173076 Memory Diagnostic Failure
R2 = Address of Failing Word;
Expected Data is Contents of R2

P = Continue Test
173122 Memory Diagnostic Failure

R2 = Address of Failing Word,;
R3 = Expected Memory Data

P = Continue Test

173140 Memory Diagnostic Failure
—— Bad Background Data
R2-2 = Address of Failing Word
R3 = Expected Memory Data

P = Continue Test
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173274

173374

173440

173474

DISK BOOT ERRORS

173056

173102

NUMBER 075

Mnote

TU58 Controller Error

RO = Success Code in Low Byte

XXX357 = Data Check Error on Medium
XXX340 = Seek Error (Bad Tape Format)
XXX337 = Motor Stopped (Drive Malfunction)

P = Restart the Memory Diagnostic

Stand-Alone Program Not Found

The file name indicated for stand-alone program
loading (by recording it in block #0) or by
calling the stand-alone load entry point was
not found in the RT11 file directory of the
specified unit.

P = HALT Again (Cannot Continue)
Protocol Error Between TUS58 Controller & LSI-11
(Serial Line Unit/Cabling Problem)

P = Restart Memory Diagnostic

Start Address Invalid

Location 40 in Stand-Alone Program File
Does Not Contain a Valid Program Start
Address

P = HALT Again (Cannot Continue)

Memory Diagnostic Failure
R2 = Address of Failing Word
R3 = Expected Data

P = CONTINUE Diagnostic
Memory Diagnostic Failure

R2 = Address of Failing Word
R3 = Expected Data

P = CONTINUE Diagnostic
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173270 RLO1 Bootstrap Failure

Unit 0 Contains a Bootable Medium but
Failed to Boot

P = Restart (Retry) RLO1 Bootstrap
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The purpose of this Micro Note is to provide a brief summary of the sources that
will provide a bootstrap for a given device. Included is a reference to a par-

ticular bootstrap that can be entered under the console monitor ODT for a given

device.

1. REV11-A,-C bootstrap code is incompatible with the LSI-11/23.

2. The MXV11-A2 chips can only be used with the MXV11-AA,-AC.

3. Revision A chips must be installed on the BDV1l to boot the RX02.

4

The "L" command under the console monitor ODT is not available with the

LSI-11/23.
T~~~ SOURCE_ | CONSOLE MONITOR
DEVICE ODT REV11-A,-C BDV11 MXV11-A2
bee Microcomputer .
RX01 Handbook Series Yes Yes Yes
See Micro Note
RX02 065 No Yes Yes
See Micro Note
TUS8 #062A No No Yes
RLO1 See M#ggg Note No Yes Yes
MRV11-C No No No Yes
bee Microcomputer i
RKO5 Handbook Series Yes Yes Yes
See PDP-11
Paper Tape ogrammer 's Card .
! p T Command Yes No No
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The following facts concerning the LSI-11/23 processor should be carefully
considered by all KDF1l users.

1. Sunset Loops: The LSI-11/23 processor has the potential for several
microcode loops which cannot be broken out of by using the HALT switch;
i.e., it is an infinite loop. Only by negating the BDCOK H for a
minimum of 1 microsecond or cycling power off and on can you break the
loop. These loops revolve around the general problem that if anything
is wrong with memory page zero, any double abort (bus errors, memory
management aborts, parity errors, stack overflow) could cause a sunset
loop. Because these service inputs have a higher priority than the HALT
switch, the HALT switch is never recognized. The three most likely
causes of sunset loops which a user may encounter are:

a) If the memory management is enabled and page zero of the kernel space

is set up as no access; i.e., Status Register Zero (SR0O) bits 3-1
contain zeros and Page Description Register (PDR) bits 2 and 1 are
zeros, then any trap, interrupt or an abort will cause a read
reference to kernel page zero which will cause a memory management
abort. The 11/23 will get caught in the loop of trying to service
the memory management abort by reading the vector at 250 (octal)
which causes another memory management abort.

b) If there is no memory in locations 0-377 (octal) or the memory there
is faulty, then on traps, interrupts or memory management aborts a

read reference to kernel page zero will occur and will cause repeated

bus time-outs.

c) If memory in locations 0-377 (octal) is ROM, then any kind of double
bus error; i.e., the SP (R6) points to non-existent memory during a
bus time-out trap, which forces the kernel stack pointer to 4, will
cause an infinite loop because of the bus time-outs on the PC push
during the trap sequence. The memory will time-out because it does
not respond to writes.
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2. Stack: The LSI-11/23 has a hardware stack limit check to make sure that
the kernel stack does not go below 400 (octal). Since this check does not
exist on the LSI-11, the LSI-11/23 will trap to 4 on a stack push below
400 (octal).

3. Masking Interrupts: The line time clock is hardwired to interrupt level 6
and all current I/0 devices reside on priority level 4; hence, to mask out
all interrupts, a MIPS #340 should be used instead of a MTPS #200.

4. Instructions: Some fundamental differences exist between the way the
LSI-11/23 treats some double operand instructions and the treatment by
the LSI-11 and the PDP-11/34 when both operands use the same register
and the first addressing mode is register (mode 0) and the second
addressing mode is auto-increment or auto-decrement (modes 2,3,4 or 5).
Since the destination address is calculated before the register operand
fetch on the LSI-11/23 and after the register operand fetch on the
LSI-11 and PDP-11/34, the effective address may differ between the two
machines. This will result in different values being moved for
instructions like:

MOV RO, (RO)+
MOV RO, - (RO)
MOV R1,e- (R1)
MOV R1,@(R1)+
MOV PC, @X(R)

See Micro Note #053 for PDP-11 Family differences.

COMPONENTS
GROUP
232



NUMBER

unote

DATE
TITLE The LSI-11/23 and the LSI-11/2 Buses Are the Same! s/ 13 / 7
DISTRIBUTION _ 11/23 Upgraders PRODUCT
LSI-11/23
ORIGINATOR Joe Austin
PAGE 1 OF 1

The LSI-11/23 uses the same Q-bus as the LSI-11/2 and the older quad LSI-11.
Bver since it was first developed, the DIGITAL backplanes for the Q-bus were
built with room-to-grow; the LSI-11/23 uses this room in order to implement
extended memory and priority interrupts. Bus signals that were listed as
"spares reserved for DIGITAL use' in earlier documentation have been renamed

to reflect their use with the 11/23, as shown in Table 1.

TABLE 1 -- BACKPLANE PIN ASSIGNMENT COMPARISON

BACKPLANE
LINE NAME KDF11-AA KD11-F KD11-HA
AAl BSPARE1 BIRQ5L Reserved* Reserved®
AB1 BSPARE2 BIRQ6L Reserved* Reserved®
BP1 BSPAREG BIRQ7L Reserved® Reserved®
AC1 BAD16 BDAL16L Reserved® Reserved®
AD1 BAD17 BDAL17L Reserved*® Reserved®
AE1l SSPARE1 Single Step Not Used STOP L
AF1 SSPARE2 SRUNL SRUNL SRUNL
AH1 SSPARE3 SRUNL Not Used SRUNL
AKX1 MSPAREA Not Used Not Used MTOEL
ALl MSPAREA Not Used Not Used GND
M2 BIAKIL MMU STRH Not Used Not Used
AR1 BREFL Not Used+ BREFL Not Usedt
AR2 BIMGIL UBMAAPL Not Used Not Used
BC1 SSPARE4 MMU DAL18H Not Used SCLK3H
BD1 SSPARES MMU DAL19H Not Used SWMIB18H
BE1 SSPAREG MMU DAL20H Not Used SWMIB19H
BF1 SSPARE7 MMU DAL21H Not Used SWMIB20H
BH1 SSPARES CLK DISL Not Used SWMIB21H
BK1 MSPAREB Not Used 4K RAM BIAS Not Used
BL1 MSPAREB Not Used 4K RAM BIAS Not Used

* Bven though these lines are not used on the KD11-F and KD11-HA, they are
bused on the backplane and terminated for future bus expansion.
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THIS MICRO NOTE SUPERSEDES #80

THE FACTS

In order to maintain a high degree of system compatibility between LSI-11/23
systems and their LSI-11/2 counterparts, the 1/0 page addressing scheme has
been modified. The modification has to do with the physical address which is
present on BDAL lines during an 1/0 page reference.

On revision A3 and earlier KDF11-A modules, BDAL 16 and 17 were forced-active
whenever the processor made reference to the 1/0 page (i.e. whenever BBS7 was
asserted). (The revision of the module is stamped into the plastic module
handle.) This made it impossible to reference the area between 56KB and 60KB
when using the MSV11-D series of memory modules in an unmapped system.

On revision AL and above, as well as CO and above, this has been changed. In
unmapped mode, the processor will reference the 1/0 page by asserting a physical
address between 56KB and 64KB on the 18-bit address bus, as well as asserting
BBS7. In mapped mode, the processor will behave as it has in the past and the
1/0 page will have a physical address corresponding to 248KB to 256KB present
on the bus during BBS7 references.

When using ODT to reference the |/0 page with either module, you must still use
18-bit addresses (i.e. 760000 to 777777).

THE IMPLICATIONS

The above has a number of implications with respect to the use of the LSI-11 bus
as follows:

1. Devices which should respond as 1/0 page, whether they are 1/0
register devices or others such as bootstrap ROM, should respond
based on BBS7 and not use BDAL 13-17.

dijgliltlall
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2. Memory devices designed to respond in the 56KB to 64KB memory
area should not reply to addresses in this area if BBS7 is
asserted. This is especially critical in mapped systems be-
cause they power up in unmapped mode and RAM memory will over-
lay the |/0-register. The disabling on BBS7 may optionally
be conditioned with BDAL 12 if one half of the 1/0 page is to
be used for memory. This is the case in 60KB systems using
the MSV11-D series memories.

3. Other bus masters, such as DMA devices should assert BBS7 if
DMA access to the 1/0 page is desired.

SPECIFIC DEVICE CONSIDERATIONS

MSV11-CD MEMORIES

These memories do not have provisions for deselecting on BBS7 and must not be
configured to respond to addresses between 56KB and 64KB, or between 248KB and
256KB. They do, however, decode the 18-bit addresses and may be used elsewhere
in the system.

MRV11-C
a. Bootstrap Addressing

The bootstrap mode responds only to BBS7 and low order address
bits and may be used as a normal bootstrap in the 1/0 page.

b. Direct addressing

The direct address decodes 18-bits but does not deselect on
BBS7, therefore, do not configure it for 56KB to 64KB in
systems which will be used in mapped mode. In unmapped systems
it may be configured for part of the 1/0 page.

c: Window Mapped Mode

The address of the window is decoded using 18-bits but does
not deselect on BBS7, therefore, do not configure it for

G6KB to 64KB in systems which will be used in mapped mode.

It may, however, and quite often is, configured for the bottom
L4KB of the 1/0 page in unmapped systems.
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PROBLEM

Users have experienced block errors on RX02's when using diskettes that
have normally been used on RX01's. (This problem is not unique to the
RX02 and has also been noted when using RX01's.)

EVALUATION

Media reliability is uncertain when using diskettes other than those
recommended by DIGITAL. Customers buying cheap, low quality diskettes
will frequently encounter unreliable media.

SOLUTION

DIGITAL recommends the use of only DIGITAL or IBM diskettes with the
RX01 or RX02. This is especially true where the diskette is used
frequently, such as a system device. The following note is repeated
from Section 2.3.5 of the RX02 User's Guide.

NOTE: Removable media involve use, handling, and
maintenance which are beyond DIGITAL's direct
control. DIGITAL disclaims responsibility
for performance of the equipment when
operated with media not meeting DIGITAL
specifications or with media not maintained
in accordance with procedures approved by
DIGITAL. DIGITAL shall not be liable for
damages to the equipment or to media resul-
ting from such operation.
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DATE
TITLE Handlers for Serial Line Printers 8 / 27 / 79
DISTRIBUTION Unrestricted PRODUCT

ORIGINATOR _ Barry Maskas

Serial Printers

PAGE 1 OF 11

THE FOLLOWING IS A SUMMARY OF METHODS FOR FERMANENTLY

MODIFYING THE RT-11 V03,00F LFP HANDLER TO SUFFORT
SERIAL LINE PRINTERS VIA A DLV1L FAMILY INTERFACE.
METHOD ONE

TO SUFFORT LA3Z4 OR LA34& ASCII TERMINALS!
1. DETERMINE THE XEUF CSR ADDRESS AND VECTOR

2L FERFORM THE FOLLOWING MONITOR SET COMMANDS

+SET LF CR
+8ET LF LC
Z.RUN THE FATCH UTILITY:
+R PATCH
FILE NAME-~-
X¥LF.8YS
X1000/ 200 XCSR VECTOR {CR>
X1054/ 177514 XCSR ADDRESS 4CR>
¥1204/7 177516 XBUF ADDRESS 4CR>
XE
THE MODIFIED HANDLER CAN BE COFIED TO OTHER SYSTEM
DISKS WITH THE COMMANDS
COPY/FRE/ZSYS LF.SYS DEVI

NOTES?: EVEN WITH THE DLV11 CONFIGURELD' AT THE LINE
FRINTER ADDRESS THE ABOVE FATCH 18§ NECESSARY. WHEN

INTERFACED IN THIS MANNER, THE LF HANDLER CANNOT

+
+

NOTL: Enter new
XCSI vector and
address and XBUF
address.

DETECT FOWER DOWNy OFF LINEs OR FAFER OUT CONDITIONS

QUTEFUT SENT TO THE FRINTER UNDER THESE CONDITIONS
WILL EBE LOST WITHOUT WARNING.

THE STANDARD LF HANDLER DOES NOT FROVIDE XON/XOF
HANISHAKING OR FORM FEED EMULATION., THE FORMER
MUST BE USED IN CONJUNCTION WITH LA120,L8120 AND
GERTAL LAL8O IF IT IS TO BE RUN AT ITS MAXIMUM
SFEEDC>2400 RAUDS 9600 BAUD RECOMMENDED FOR LA120
AND LA180, 4800 RAUD FOR LS5120). THE LATER MAY BE
USED WITH AN LA34,LA3S OR LA3& IF THE LF HANDLER
I8 TO EMULATE THE FORM FEED FUNCTION NOT FRESENT
ON THESE TERMINALS. BOTH OF THESE OFTIONS CAN EE
REALIZED WITH THE FOLLOWING LF HANDLER.
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METHOD TWO

TO ASSEMRLE AND INSTALL THE LINE PRINTER DRIVER ON YOUR
BYSTEM THE FOLLOWING IS NECESSARY!
1.REMOVE THE OLD LFP HANDLER I.E.» REM LF!~
2.DELETE THE OLD LP HANDLER I.E.» DEL/NOQ/SYS LF.8YS”
J.EDIT THE FILE! SYCND.MACy TO REFLECT YOUR
SINGLE PRINTER SUFFORT INFORMATION I.E.sEITHER
LALBO OR LA3Sy AND THEIR ADDRESS/VECTOR.
4.RE~-ASSEMRBLE AND LINK THE DRIVER. REFER TO THE
ENCL.OSED INDIRECT COMMAND FILE: LFDRV.COM
SINSTALL LFP.SYS VIAIYINS LFYS

> LFDRV, COM
> AR 3K KKK KK

MAC/LISTISYILF/0BJILF SYOND+HLF
LINK/ZEXEILF.8YS LF
DEL/NOQ LF.ORJ

SYCND . MAC

+SETTL SYSTEM CONDITIONAL FILE

SYSESN = 1
TIMESR = 1

RIF &L = 1
CLOCK = 60,
STAR$T = 1

FWF &L = 1
ESCHF = 0
$OYSYS = 1
DY$CER = 1727170
DYSVEC = 264
L$%180 = 1
LF$CSR = 177514
LF.G = 177514
LFSVEC = 204
LF.VEC = 204

This SYNCD.MAC file is provided as an example. Your system device will
contain a file with this title if you SYSGEN'd, and you should reference
it in the above procedures.
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THE AROVE SYCND FILE IS FOR LLA180 OR L5120 SUPFORT

IT CAN BE EDITED TO REFLECT LA3ZX SUFFORT USING THE

FOLLOWING SYMEOL DEFINITIONS?

L$$180 - DEFINE THIS SYMROL IF YOU

WISH LA1BO OR LS120 SUPFORT

LDEFINE THIS SYMEOL IF YOU WISH

LA3SYLA3S OR LA3Z0O SUFFORT

MESREN - USED IN CONJUNCTION DNLY WITH
LE435 SYMROL TO DEFINE THE
MARGIN TO BE USED RETWEEN FAGES.
IF NOT SPECIFIEDSDEFAULT TO SIX

L$$35

LF&$CSR - XRBUF CSR ADDRESS, THE DEFAULT I8
STANDARD LF CSR ANDRESS=177514

LF$VEC - XBUF VECTOR ADDRESS, THE DEFAULT
IS STANDARD LF VECTOR=200

LF.C82 - THE COLUMN WIDTH OF THE OUTRUT DEVICE

IF NOT SFECIFIED, DEFAULT IS 132. COLUMNS.
FOR LA30 SUFFORT SET THIS SYMBOL TO 80. OR
USE THE ‘SET LF1 WIDTH=80" COMMANI

THE FOLLOWING KMON ‘SET’ COMMAND IS AVAILABLE WHEN THE LINE

FRINTER I8 ASSEMRBLED FOR LA35 SUFPORT!?

SET LF3 PAGE=NN S5ET FAGE GIZE NOT INCLUDING MARGIN

THE DRIVER DEFAULT VALUE IS 61. THE TARGET IS THAT THE VALUE

OF M$$REGN (DEFAULT é) FLUS THE FAGE SIZE (DEFAULT 61) MINUS ONE IS

THE SIZE OF & PAGE IN LINES (DEFAULT RESULTING VALUE IS 66.).

+TITLE LF V03.03
LIOENT /V03.03/
; FZO2R3--ADDED LLAL1B80S (AND LS120) SUFFORT
; ADDED LA3S (AND LA30»LA3S) SUFFORT
; AT TIONAL AMENDMENTS FOR XON AND XOF INCLUDED
 RT-11 LINE FRINTER (LF/LS11) HANDLER

I-GOPYRIGHT Gy 1978
; BIGYITAL EQUIFMENT CORFORATION, MAYNARD: MASSACHUSETTS 01754

2
H
’
b
b
;THIS SOFTWARE IS FURNISHED UNDER A LICENSE FOR USE ONLY

; ON A SINGLE COMPUTER SYSTEM AND MAY EBE COFIED ONLY WITH

; THE INCLUSION OF THE ABOVE COFYRIGHT NOTICE. THIS SOFTWARES

; OR ANY OTHER COFPIES THEREQOF, MAY NOT BE FROVIDED OR OTHERWISE HADE

; AVATLABLE TO ANY OTHER FERSON EXCEFRYT FOR USE ON SUCH SYSTEM AND' TO

; ONE WHO AGREES TO THESE LICENSE TERMS., TITLE TO AND DWNERSHIF OF THE
; SOFTWARE SHALL AT ALl TIMES REMAIN IN DEC.

3
b
5

; THE INFORMATION IN THIS SOFTWARE IS SURBJECT TO CHANGE
WITHOUT NOTICE AND SHOULD NOT RBE CONSTRUED AS A
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JCOMMITMENY RBY DIGITAL EQUIPMENT CORFORATION.
;UEC ASSUMES NO RESFONSIRILITY FOR THE USE OR
JRELIABILITY OF ITS SOFTWARE ON EQUIFMENT
sWHIECH 18 NOT SUFFLIED RY DEC.
+MCALL  JDRBEG» +FORKy « DBRENDy s DRAST » t DRFINy + QELDF

FOYSTEM GENERATION OFTIONS!

«IIF NIF MMGET» MMO$T=0
«LIF NIF ERL$Gs ERL$G=0
+IIF NI TIMSITy TIM$IT=0
« RELDF

FREFAULT CONTROL REGISTER DEFINITIONS
+ITF NDF LP$CSRy LF$CSR==177514 5sSTANDARD LF CONTROL REGISTER

+IIF NDF LP$VEC, LF$VEC==200 FSTANDARD LF VECTOR

LEDSTZ = SDEVICE BLOCK SIZE (0 IF NONFILE-STRUCTURELD
+ LIF NOF LFSTSyLFETS=20003 sLEVICE STATUS (WRITE ONLY)
SCONSTANTS FOR MONITOR COMMUNICATION

HDERR =] sHARD ERROR BIT

V.MAX =H00 s MAXIMUM VECTOR

FASCTE  CONSTANTS

CR =15

{5 =12

l.'." ’.‘." o 1 ;;

HT =11

LIF OF L$$180

CNTRLA =21 $XON CHARACTER
CNTRLE =320 $ XOFF CHARACTER
+ENDC

DEFAULT COLUMN SIZE DEFINITION

+IIF NDF LFLCSZyLP.CEZ=132, JDEFAULT I8 132 COLUMNS
COLBLIZ  ==LP.0CSZ

s IF IiF L3

FOEFAULT MARGIN SIZE IF NOT SFECIFIED

SIIF NDF MESRENy MBERGN = 6.

LENDC
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s THE FOLLOWING ARE THE FARAMETERS FOR INTERFACE TO THE MONITOR *SET®

s COMMAND

+ASECT

+«=400

oIF DF L$$35

+WORD MEERGN $MINIMUM FAGE HEIGHT

+RADSO  /FAGE  /

+WORD “O+FAGE-~400x/24+40000 $NO ‘NO‘ OFTION» NUMBER REQUIRED
+ENLC

+WORD 30. sMINIMUM WIDTH

+RANSO  /WIDTH /

+WORD “OWWIDTH-400:/2440000 $NO ‘NO‘ OFTIONy NOMBER REQUIRED
NOF §NO CR =3> NOF CROFT

+RADSO  /CR /

+WORD “0.CR~400>/2+100000 sALLOW “NO“
NOF $NO FORMO =3:NOF FFOFT

+RADSO  /FORMO /7

+ WORI =0+ FORMO-400:/2+100000 FALLOW “NO”
BMI LFPERR-ERROFPT+. $NO HANG BY GOING TO ERROR
RADSO /HANG /
+WORT “0+HANG-400:>/2+100000 sALLOW ‘NO-

+WORD 40 $FOR NO LCy CONVERT LC TO UC
+RADSC /LC /

<WORD <0, LC~400:/24100000
BNE JTGNORE-CTROFT+, FIGNORE CTRL CHaAR IF NOCTRL
+RADSC /CTRL 7/

+WORD “0.CTRL-400+/2+100000
BEQ TARSET-TAROFT+, SSIMULATE TAR IF NOTAE
+RADGO /TAR /

+WORD <0+ TAR-400>/2+100000

+ WORD 0 sEND OF LIST

.’.

s E> e>
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$THE FOLLOWING ‘SUBROUTINES‘ SERVICE THE ‘SET’ COMMANDS
sTYPED TO KMON TO ALTER SEVERAL OFTIONS IN THE DRIVER (
$SUCH AS PAGE HEIGHT. COLUMN WIDTHs ‘WRITE-ALL’ MODEs ETC.)

a
g -

D WIDTHIMOV RO COLONT sNEW WIDTH TO 2 CONSTANTS
MOV ROsRETCH2
+IF DF L$$35
MOy RO VTLOOFP+2 FNEED IT IN 3 FLACES HERE
LENDC
CHF ROYR3 sERROR IF <30,
RTH G
o IF F Le$35
OFAGES MOV KOs $FAGE $SET FPAGE SIZE
MOV ROy $HOLD FINTOD TWO FLACES
CMF ROyR3 FEUT DON‘T ALLOW NUMBERS LESS M$$RGN
RETURN
+ENDC
. CR MOV (FCY+2R3 FNO ‘NO‘» 80 SET TO DO CR
REQ RETC~CROPTH,
MOV REyCROPT $BET CR OFPTION
RTE ~C
0 FORMO I MOV (FCY+R3 §SET TO DO FORMFEEDS ON BLOCK O
BEQR BLRKO-FFOFT+ .
MOV R3FFOFT
RTG FC
0 HANG? MOV (FCY+sR3 FEET TO HANG
BMI RET-ERROFT+.
MOV R3IyERROFT
RTS FC
D.L02 LLE R3 sFOR “LCYy LEAVE LOWER CASE STUFF ALONE
NOF
MOV R3+LLCOPT
RTS FC
.CTRLE MOV (FCY+R3 FSET TO FASS ALL NON-~FRINTING CHAR
ENE FC1-CTROFPT+,
MOV REs CTROFT
RTS Fe
D.Tagp: MOV (FCI+RE SPASS TAER DIRECTLY TO LF
REQ HIWTAR-TARBOPT+.
MOV R3» TAROFT
RTS FC
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sLOAD FOINT

+IF NDF L$4$180 #NO TABLE IF NOT DEFINEID
+DOREBEG LFyLFSVEC,LFDSIZ,L.FSTS

+IFF sOTHERWISE INCLUDE TARLE FOR 2 VECTORS
+DRBEG LRy LPSVECYLFDSIZ LFSTSYLFPTAR

+ENIC

SENTRY FOINT

MoV LFCRE R4 R4 FOINTS TO CURRENT Q@ ENTRY
ASL. 6(R4) s WORD COUNT TO BYTE COUNT
+IF NIF L$$180
ECC L.FERR $A READ REQUEST IS ILLEGAL
EEQ LFDONE s SEERS COMPLETE IMMEDIATLY
+IFF
RCS 984
JMF LFERR
P84 ¢ ENE 994
JHF LFDONE
P43
+ENDC
RETS
+IF DF L$%180
MTFS ¥340
T8T XOF
BNE 1%
+IFTF
RIS #100:CLFS FCAUSE AN INTERRUFT:STARTING TRANSFER
+IFT
1#3 MTFS #0
RIS #1005 P#LF$CSR~4 § INTERRUFT ENARLE INFUT SIDE
+ENDC
RTS FC
«IF DF L$$180
$
s XON/XOFF REQUIRE TWO VECTORS AND ISR‘S» INCLUDE THE TABLE
¥
LFTAR?
WORID LF$VEC~4 fOTHER IS INFUT SIDE
+WORD LRINT=, sOFFSET TO INFUT ISR
+WORD 340 sFR7
+WORD LF$VED sFIRST IS OUTFUT VECTOR
+WORD LFINT-. sOFFSET TO IT/S ISR
+WORD 340 iFRY7
+WORD 0 FE~-0-T
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;+

s KXK-LRINT

JINFUT SIDE INTERRUFPT SERVICE ROUTINE. IF WE RECEIVE AN XON
JWE SET THE INTERRUPT ENARLE ON THE OQUTFUT SIDE. IF WE RECEIVE
;AN XOFFs WE TURN OUTFUT I.E. OFF. IF A JUNK CHARACTER IS SEEN
JWE THROW IT AWAY AND ASSUME THE USER IS TRYING TO TYFE WHILE
FWE ARE.,

»
¥ -

JIRAST  LR» 4 LRDONE F33A8T ENTRY FOINT

MOVE PELFHCSR-2,R4 F3sFLCK UF CHARACTER TYFED

BIC #1776005R4 #3 3 INSURE WE GET ONLY 7-RITS

M FONTRLAs R4 FiFWAS THIS AN XONT

BNE 24 s lF EQ YES, ENABRLE OUTFUT SIDE
CLR X0OF

BR RET

CMF #+CNTRLS R4 FFsWAS THIS AN XOF7?

ENE 14 #3353 IF NE NO» IGNORE CHARACTER AND GO
MOV F1 v XOF

CLR E#LFHCESR 35 IF EQ YESy»TURN OUTPUT SIDE OFF
RIS F100yRELFSCSR~4 $33ALWAYS RE-ENARLE SELF

RTS FC F#FAND RETURN TO MONITOR

CLR FHLFPECER~4 #7 5 INTERRUFT DISARBLE ONLY

RYTS kPG $5 5

cENDC

it

§ XKL INT

¥

JTHIS 18 THE OUTPUT INTERRUFT SERVICE ROUTINE. FICK UF CURRENT
$FACKETy GET-RBYTEs AND SEE IF CHARACTER REQUIRES SFECIAL FROCESS
FSUCH AS THE FF AND TAR.

A
§

+ENARL LR
+TF EQ MMGET

« IFTF

JIRABT  LFy 4y LFDONE

MOV LFPCRE s R4 $R4 ~>CURRENT QUEUE ELEMENT

« IF NIIF L$4180

8T eFCIt $ERROR CONDITION?

« IFF

CLN

BR ERROFT

LENDC

« WORTH LF$CESR FLINE PRINTER STATUS REGISTER

clilliltall
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ERROFT?: EMI RET $ YES-HANG TILL CORRECTED
TSTR @LFS I8 IT READY
EFL RET i NO» RETURN
CLR CLFS $+YES» DISAERLE INTERRUFTS
+FORK LFFELK FREQUEST A SYSTEM FROCESS
TST (R4) #1I8 THIS BRLOCK 07
“FOFTS  BEQ RLKO FYES-OUTFUT INITIAL FORM FEED
LENEXT: TSTE @LFS s REALY FOR ANOTHER CHAR YET?
EBFL. RET iNOFE-RETURN FROM INTERRUFT
ASLE (FCOY+ $TAR IN PRIGRESS?
TARBFLG: WORD 0
EBNE TAE s BRANCH IF DOING TAE
«IF DF L$$35
DEC $SKIF FAN I IN MIDDLE OF LF STREAMT
BGT VTL.OOF #IF GT YESy CONTINUE TILL DONE
+ENIC
ITGNORE S TST a(R4) FANOTHER CHARACTER TO TRANSFER?
EEQ LFDONE sBR IF NOT» XFER DONE
+IFT
MOVE 24(R4) »RG F6ET NEXT CHAR (IF ANY)
INC 4(R4) s BUMF BUFFER FOINTER
+ IFF
JSR FCy@$GTRYT +GET A BRYTE FROM USER BUFFER
MOV (SF)++RI JFPUT IN RS
+IFTF
INC 6(R4) s BUMF CHARACTER COUNT
RIC $177600RS §7-RIT
CMFRE #¥40sRS FFRINTING CHART
BHI CHRTST iNO-GO TEST FOR SFECIAL CHAR.
CMFE F140¢ RS sLOWER CASE?
RHIS FCHAR #NO
SUR (FCY+RE $YES»CONVERT IF DESIRED
L.COFTY 40
FCHAR:Y DEC (FCO+ FANY ROOM LEFT ON LINET
COLONT: JWORD COLSIZ ¥ OF FPRINTER COLUMNS LEFT
RLT IGNORE §NO MORE ROOM ON LINE>ION‘T FRINT CHAR
ASLE (FCI+ FUFDATE TAE COUNT
TABCNT: +WORID 1
REQ RETTAR iRESET TAE
FC13 MOVE RS»R(FCHY+ sPRINT THE CHAR
LFRS +WORD LF4$CSR+2 sLINE FRINTER BUFFER REGISTER
EBR LPNEXT + TRY FOR NEXT CHAR
CCHRTST?: CMFE #HT RS #IS CHAR A TAR?
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TAROFT?

CROPTS

GROPTS

CTROPT S

FGONT §

RETCE

RETTARS

TARGET I MOV

TAR:

HOWT AR

FFFLT S

FEFLT?

VTLOOPS

Mnote

BEQ TAESET

CMFE  #LF RS

JIF DF L$$35

REQ PGCNT

« IFF

BEQ RETC

CENDIC

CMPE #¥CR YRS

JIF DF L$$180 ! L$$35

BEQ RSTC

L IFF

NOF

JENDIC

CMPE RSy #FF

JIF DF L$$35

FEQ FFFLT

VENDG

BNE IGNORE

JIF DF L$$35

DEC $FAGE

BEQ FGFLT

JENDC

MOV FCOLSIZy COLONT

MOV #1» TARCNT

BFR FCL
TAKCNT » TARFLG

MOV £40y RS

BR FCHAR

ASLE TABCNT

BEQ RETTAR

DEC COLONT

BR HDWTAE

JIF ODF L$$3S

MOV $FAGE » $SKIF

ADID EMESREN-1 5 $GKIF

MOV $HOLD » $FAGE

BR VTLOOF

MOV $HOL.I'y $FAGE

MOV FMGSRENy $SKIF

MOV $COLSIZy COLONT

MOV #1y TABCNT

MOV $LF s RS

NUMBER 082
PAGE 10 OF 11

$YES-RESET TAE
$IS IT LF?

.

sIF EQ YES»COUNT NUMBER OF LINES
SYES-RESTORE COLUMN COUNT

I8 IT CR?

sREASONARLE DEFAULT FOR LA35/L.A1B0S
$ IGNORE UNLESS MODIFUED

I8 IT A FF?

sIF EQ YES»SFACE UFP FAPER RIGHT

FNCO-CHAR I8 NON-FRINTING

s REEF TRACK OF NUMRER OF LINES
yIF EQ THEN PAGE FaAULT, DO SKIFS

SRE-INITIALIZE COLUMN COUNTER
JRESET TAER COUNTER
FPRINT THE CHAR

FSET UR
sFPRINT

TAER
SFACES

sADJUST TAE COUNT
sIF EQy RESET TAEB COUNT
FELSE ADJUST COLUMN COUNT

SCONTINUE UNTIL NEXT TAR FOSITIO

FNUMBER OF LINES LEFT IN FAGE
iFLUS SKIFFING OVER THE ROUNDARY
SRESET NUMERER LINES/FAGE
sGENERATE CORRECT NUMBER OF LF’S
FRESET LINES/FPAGE COUNTER

D0 MESREN LINES BETWEEN FAGES
JRESET FORM WIDTH

sRESET TAER COUNTER

sPRINT LINE FEEDS
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LPERRS

LEDONE §

$FAGE $
HHOLD S
$GKIF
LPFELKS

KO ¢
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#HDERR» @~ (R4}

ER FC1
+ENDIC

INC BR4
MoV ¥FF RS
«IF IF L6435
EBR FFFLT
+IFF

BR RSTC
ENDC

BIS

« ENTIC

LDSARL  LSE

SOFERATION COMPLETE

+IF DF L4$$180

L$$180

CLR AFELF$CSR-4
LENDC

CL.R @LS
+IRFIN LF

JIF DF L$%35
+WORD 61,
cWORD 61,
»WORD 0.
SENDC

+WORD 030y 050
¢« IF IF
+WORT 0

cENDIC

JOREND LF

+ END

FUNTIL NO MORE SKIFS TO IO
sMAKE SURE WE ONLY COME HERE ONCE
PFRINT INITIAL FF

FSRIP REQUIRED NUMBER OF LF’S

FSET HARD ERROR EBIT

FTURN INFUT INTERRUFTS OFF ALSO

$TURN OFF INTERRUPT

FLINES/FAGE DEFAULT TO THIS
sLINES/FAGE HOLDER
s#OF LLINES RETWEEN FAGES COUNTER

sFORK RLOCK

COMPONENTS
GROUP

247



NUMBER
AMnote
DATE
TITLE Alternate Clock Frequencies for the MXV1l 9/ 05 / 79
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The purpose of this Micro Note is to define frequencies, other than the standard
60Hz., that can be obtained from the MXV1l to be used as the BEVNT clock. The
frequencies defined are 50Hz., 300Hz. and 2.4KHz.

The 50Hz. clock is obtained from the MXV1l by replacing one chip. The chip that

must be changed is in an IC socket, making replacement simple. In location XE70

(see attached figure) of the board layout is a 74LS90; it is replaced pin for pin
with a 74LS92 to obtain the 50Hz. clock.

To obtain the 300Hz. clock from the MXV1l involves the removal of one chip and
connecting two pins left by the removed chip. The chip that is removed is the
74LS90 at location XE70. The removed chip is replaced with a 14-pin component
carrier. The component carrier allows pin 1 and pin 8 of the IC socket (see
attached figure) to be connected, without damage or permanent alternations being
done to the actual board itself.

The 2.4KHz. signal can be obtained from the MXV1l by removing one chip and
comecting a wire wrap jumper to a pin location left by the removed chip. The
741890 is removed from the IC socket at XE70 and is replaced with the component
carrier. Pin location 8 of the carrier is comnected to wire wrap pin J41.

NOTES
1. The operating systems RT-11 and RSX-11 run at either 50Hz. or 60Hz.

2. Since these are non-standard configuration changes, it is recommended that
the MXV11 be returned to its original configuration prior to returning it
for repair in order to prevent it from being rejected by the DIGITAL
repair center.
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The DLV11-F (M8028) has been re-etched due to some improvements in the optical
isolation 20ma receive circuit and the -12V charge pump circuit. The logical
jumper functions are unchanged and are explained in the 1978-79 Memories and
Peripherals Handbook, however, the physical location of these jumpers on a
board is shown in the diagram.

To use this board for a 20ma interface with a TTY, ensure that capacitor C29
(0.005UF) is installed as shown in the diagram.
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PURPOSE OF THE WAKE-UP CIRCUIT

The wake-up circuit is included on the LSI-11/2 and LSI-11/23 processors in order
to allow users to implement small systems without the need for more complex power
sensing circuitry. Small systems are those which do not contain disk mass storage
devices. Systems containing disks as well as those containing non-volatile read/
write memory (i.e. core or battery backed-up RAM) or other devices depending on
both DCOK and POK or power failure detection for proper system operation should
utilize the full power sequencing implemented with a Digital Power supply, KPV11
module or other means. When using the full power sequencing the processor, on-
board wake-up circuit should be disabled. This will be discribed later in this
note.

For reference purposes, the wake-up circuit description from the Microcomputer
Processor Handbook is reprinted below.

Wake-Up Circuit - The wake-up circuit causes
the LSI-11 processor to self-initialize during powei-up. An R-C circuit
receives + 5 V operating power when power is turned on. When power
is first applied, the low capacitor vcolt%ge ses the Schmitt trigger’s
output to go high and the bus driver Mﬁ? e BDCOK H signal (low).
After power has been applied for approximately 1 second, the capaci-
tor's voltage rises above the Schmitt trigger’s threshold voltage. and its
output goes low. The low voltage turns off the bus driver. enabling
BDCOK H to become asserted. The processor then starts its initialization
sequence if no other device is asserting BDCOK H. Proper initialization
requires that +12 V operating power be applied within 50 ms of +5V

operating power.
LsT-1lfz3 only
/

........

osvﬂlﬁ m{: o._____J}MK
T [

Normal operation of the wake-up circuit depends on the rise time of the
+5 V power supply being faster than 50 ms. The +12 V power supply
also must attain its specified operating voitage in the same 50 ms. The
wake-up circuit does not provide power failure detection nor power-
down sequencing. These functions, if required, must be generated exter-
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The circuit is the same for both processors, although physical implementation is
di fferent as described below.

LS1-11/2

The wake-up circuit,as shown in the figure, is fully implemented and the module is
shipped with the wake-up option fully functional.

To disable the wake-up function, remove capacitor C81 by cutting its leads at the
board.

L51-11/23

The wake-up circuit on the LSI1-11/23 is the same as shown in the figure.
It is shipped with a red wire accross diode D1, thus disabling the circuit.

To enable the wake-up circuit, remove the red wire accross diode D1 by cutting at
the board. Be careful not to damage the diode.

Some early revision modules were shipped without the wire. A later revision will
change this wire to a jumper strap at some time in the future.
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The controller of a TU58 intelligent tape cartridge system can be connected to any
serial interface that conforms to RS-422, RS-423 or RS-232C interface standards.

This allows aTu58 drive to be connected to any non-DEC host computer that provides
these interfaces. The TU58 can be connected to such a host even though its

interface is incapable of transmitting a break ('space' condition) to the controller.
This article explains the hazards involved with using such an interface.

The TU58 DECtape Il User's Guide (EK-0TU58-UG) describes the radial serial protocol
that is used by a processor to communicate with a TU58 controller. The protocol
uses a break signal to initialize the controller in much the same way as the LSI
bus BINIT signal is used to initialize devices on the bus. Regardless of the state
of the line protocol (and the controller), the controller will always detect the
break signal as it is routed to the controller's ''non-maskable interrupt'.

Break is normally used in two situations:

1. On power-up, the TU58 continuously sends INIT bytes to the host. The
host sends break and two INIT bytes. The TU58 responds with a CONTINUE
byte and is ready for use.

2. |f communications break down due to a protocol, line, or TU58 error, the
host can restore order by sending a break and two INIT bytes. As above,
the TU58 will respond with a CONTINUE and wait for further instructions.

In situation one, a host without break capabilities would send just one INIT byte
and the TU58 will respond in the usual way with a CONTINUE. The host should be
prepared to ignore one or two INIT bytes that may be seen before the CONTINUE byte
(due to UART buffering).

The absence of break in the second situation is the cause of less reliable operation.

!n most cases, the standard checksumming of messages and protocol handshaking will
detect a protocol or line error and the state of the protocol will be known.
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To reset the TU58, the breakless host would send one INIT byte and wait for a
CONTINUE byte response. However, in the case that an error occurs while the host
is sending a packet to the TU58, more than one INIT must be sent, as the TUS8

can not distinguish the INIT from the packet it is expecting. There is a very
slim chance in a write operation (one in 65536) that when the TU58 interprets

two of the INIT's as a checksum word, the checksum will actually be correct and
an erroneous write will occur.

Very infrequently, communications may break down due to a TU58 controller mal-
function (caused by power glitches or noisy environments). Without break, the
only way to reset the controller is to power it off and on.

To avoid a possible malfunction because the controller can not be initialized,
Digital recommends that all serial interfaces to the TU58 be capable of generating
a space condition.
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The following is a short type-in bootstrap for the TU58. This code, using the
TU58 bootstrap command reads block 0 from the TU58 drive 0. It then executes
from location 0 in memory. This code will boot an RT-11 TU58 system, an RSX-11S
System, or suitable user-written software.

To implement the boot, all interrupts must be inhibited. This can be done under
0DT, enter $S/--——_- 340 (CR). The stack pointer and program counter must be
initialized. Under ODT enter R6/______ 1000 (LF), R7/-.____._ 1000 (CR). Type

in the bootstrap starting at 1000 and type P.

001000 012701 176500 START: MOV #176500,R1 i INIT RCSR AIDR
001004 012702 176504 MOV #176504,R2 yINIT XCSR ADDFR
001010 010100 MOV R1,RO $ INIT EBREAK COUNTER
Q01012 008212 INC (R2) +SET EREAK
001014 105712 WAIT1: TSTR (R2) s TEST FOR READY
001016 100374 BFL WAITIL FWAIT FOR READY
006300 ASL RO sSHIFT COUNTER
001005 ENE XEYT FNOT ZERO» XMIT
CLE (R2) $ZERDy CLEAR ERREAK
L0 000004 MOV 44RO POET-UF INITyROOT COUNTER
COn741 000002 5T Z(R1) sDUMFP RECIEVER BUFFER
042700 000020 XEBYT? RIC #¥20,sRO yCLEAR AFTER ROOT CODE
001042 0100462 (00002 MOV RO»2(R2) s XMIT CHAR
001046 001342 ENE WAIT1 $IF ZERO NOT XMITTED
001030 005002 CLR R3 $ZERD. INIT MEM FOINTER
001052 105711 WAITZ2! TSTR (R1) P TEST FOR READY
001054 100374 EFL WAIT2 FWAIT FOR READY
COLOGE 116123 CO0002 MOVER 2(R1)>s (R34 $FUSH BYTE INTO MEM
Q01063 022703 001000 CMF #1000yR3 512 BYTES RECEIVEL
001066 101371 BHI WAITZ2 s IF NOT LOOF
0010706 005007 CLR FC 3 IF YES EXECUTE AT ©
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Users of RT-11 V3B and TU58's should be aware that 1/0 errors on TU58 access
or total system failure may occur under the following conditions.

1. 11/03 processor
Serial line interface to TU58 controller runs at 38.4K baud

3. RT-11 V3B foreground/background monitor

This is due to a timing problem internal to the RT-11 FB monitor.

The May 1979 RT-11 Software Dispatch (AD-C740B-13) contains two binary patches
(sequence numbers 20M or 22M) which, when applied, will remedy the problem.
In the same issue, note that optional performance improvement patches 210 and

230 apply only to PDT, 11/03, 11/23 and 11/34 processors.

Once patched, the

software can not be run on other than the above processors.
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This micro note includes a listing of a program loader (''LOADER') that runs as a
background job under RT-11. LOADER is useful to customers who are developing and
debugging standalone FORTRAN IV and/or MACRO-11 programs (that is, programs which
run without operating system support). LOADER will read any memory image file
(.SAV file) from any RT-11 supported device into memory (overwriting RT-11), and
begin its execution. No hardware bootstraps are required to debug the program.

The .SAV file needs no special processing before loading. The RT-11 assembler and
linker cooperate to produce the standalone file with no special commands. For example,
consider the following standalone FORTRAN program, called "TEST.FOR':

10 IF ((IPEEK(''177560).AND.''200) .EQ. 0) GOTO 10
ICHAR = IPEEK(''177562) .AND. 255

20 IF ((IPEEK("'17756L4) .AND.'"200) .EQ. 0) GOTO 20
CALL IPOKE(''177566, ICHAR)
GOTO 10
END

The following commands will produce a standalone image:

.FOR TEST ! compile FORTRAN program
.LINK/EXE:TEST UNI,TEST ! UNI contains $SIMRT

The following command will load TEST.SAV and begin its execution:

.R LOADER
*TEST

LOADER uses locations 40,42, and 50 in the .SAV file to determine initial PC (start
address), initial SP (stack address), and program high limit, respectively.

NOTE: The LOADER algorithm requires that the background partition be large enough
to contain both LOADER and the standalone program. Therefore, the total amount of
memory required to run LOADER should be at least the sum of the following:
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256 words (vector and stack area)

size of loader program (about 128 words)

size of standalone program (from its 1ink map)
size of any Foreground Job, or System Tasks,
USR (if SET NOSWAP), and any loaded handlers
e Size of RMON

To maximize the memory available for the standalone program, no Foreground Job
or System Tasks should be loaded, the USR should be SET SWAP, and all resident
drivers should be UNLOADED.

An undocumented feature of the MXV11-A2 TU58 bootstrap can be used to load standalone
programs after they have been debugged using LOADER. As described in the listing
contained in Micro Note 62A, the bootstrap can load a program from an RT-11 file-
structured TU58 cartridge into memory and begin its execution. The cartridge is
prepared in the following manner:

.INIT/NOQ DD:

.COPY TEST.SAV DD:
.R PATCH

File Name? DD:

*0/ xxxxxxx 260 LF
2/  xxxxxxx 76733 LF
L/ xxxxxxx 76400 LF
6/ xxxxxxx 73376 CR
*E CR

initialize the Tu58, if required

run the standalone program on the TU58

run RT-11 patch program

and ''patch'' the TU58

put a 260 as first word of first TU58 block
RAD50 for 'TES'

}AD50 for ''T"

AD50 for ''SAV!

S e e sem Sww e Ses S

Now when the TU58 is booted by the MXV11-A2, TEST.SAV will begin execution.
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000000
000000

000004
000012
000014

000016
000020
000034
000036
000040
000046

000050
000054
000056

000060
000062
000064
000066
000070
000072
000074
000100
0001046
000110
000112
000116

012703

005720
010002

010601

010106
010013

103763

012701
014142
001376

005722
010201
162302
000241
006002
010213
012700

103405
014304
026401
103005

0003167

000302

0003127

000050

+TITLE LOALER
+IDENT /MAY.B0/

+ENAEL LC
+MCALL  JWAIT +CSIGEN .READW SETTOP PRINT JEXIT

LOADER - Load .SAV file into memorw startindg at location O.
Start frodram execution with interrurts disabled.,

To build LOADERs enter this rrosram with Your favorite editor
and tuyre the following commands!

«MACRO LOALER
+LINK LOALDER

() s s e s s wr W e e

TART ¢ )
MOV #AREA+4,s R3 # 8 handy rointer

3 Claim memorw ur until RMON (or USR if LOCKed) for buffer.

i Find first address after our rartition.
H

+SETTOF #-2 # RO = last address
TST (ROt
Mav ROs R2 # R2 -> first loc after epartition
i Next» sget command line and oren inrut file on charnel 3.
H
5¢3 MOV SPy R1
+CSIGEN #HILIM, #DEFEXT,» #0
MoV R1s SF
MOV ROr (R3) save high used address as buffer address

H
+WAIT $3 # see if file srecified
ECS oS¢ # and retrs if not

i Move *move" routine to tor of memory.
H

MOV $#LAST» R1 # Rl = first address after move routine
10%: MOV -(R1)y —-(R2) i move a word
ENE 10% i until done

fill in rest of .REAIW ard block

TST (R2)+ 3 R2 = address of routine

MOV R2s R1 } save routine address

SUR (R3)+y R2 i R2 = number of butes left in epartition

cLC

ROR R2 # R2 = number of words left

MOV R2» (R3) ‘4 save in EMT ard block

MOV $#AREAs RO i RO —> EMT block

+READW i read in the imade

ECS 12%

MOV -(R3)y RA i R4 ~>» imade

CMF S50(R4)y K1 # see if prodram HILIM is too hish
L

EHIS 14s if sos we rrobabls didn’t det whole image

a

i to the move routine!

S Jd0 ¢ H#D¥d
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L.OADER

58
59
&0
61
62
63
64
63
b6
&7
é8
-34
70
71
72
73
74
75
76
77
78
79
80
81
82
/3
84
85
86
87
88
89
90
?1
g2
93
74
25
26
9?7
98
99
100
101
102
103
104
105

106
107
108
109

:0 V03.,02B13-MAY-80 16:59:32 FAGE 1-1

000120

000122
000130
000132
000140

000142
000176

000242
000244
000250
0002352
000256
000260
000262
000244
000266
000270

000272
000276

000302
000302
000304
000312
000320
000324

000111

.NLIST BIN
MESS!  LASCIZ
0OFS: L ASCIZ
+EVEN

000000

012746 000340
010746

062716 000006
000002

000005

005000

012420

020401

103775

013706 000042
013707 000040
073376

000000 000000
004003 000000
000000 000000
0000007

-

JMF (R1) + to the rowutire

$: +FPRINT #MESS i come here on .READW failure
JEXIT

$: +FRINT #00FS § come here if imade too bid
JEXIT

‘PLOADER~-F~Image read failed’
‘PLOADER-F-Image too bid for memorw’

000000
000000

QL

- . . e

MY WP We er Ws W Wb e Nes

- e e

LA
DE

AR

HI

IST ERIN

The move routine (MUST BE PIC!)
In! R1 = first address of this routine
R4 = first address of imadge

0 i storrer

MOV $#340, -(SF)

MOV FCy —-(SF)

ALDD #20%~-.y (SP)

RTI 3 doto 20% with interrurts off
$: RESET # stor the world

CLR RO
L 34 MOy (RaY4: (RO } move imase doun to locstion ©

CMP R4, R1

RLO 30¢%

The mext instruction secuence starts the image Just read in.

+SAV files rroduced by RT-11 (for examrle FORTRAN srograms with SIMRT)
are started by loadinsg SP and FC from locations 42 and 40s resrectively,
Alternateluyy an imasge that exrects to start at location 0 mauw be started
by clearing the FC, Alternatelys an imade that exrects to be started
throush the rower ur vectors may be started by simulating 3 rower-ur.

CLR FC i the imadge exrects to start at location O
XXX or XXX
MOV @%#42, SF i the imade is a .5AV file
MOV @#40, FC
XXX or XXX
MOV 24, SF i the imade comes ur throush the rower-ur
RTI i vector
ST
FEXT: +RADNS0 /SaV/

+WORD 0 Oy O
EA? +WORD 10%400+3» 0y O» 0r O

LIMs

+END START

¢ 40 ¥ HO¥Yd



8LC

LOADER (0 VO3.02R13-MAY~80 16159132 FAGE 1-2
SYMBOL 1-..£

AREA 000312k » HILIM 000324R MESS 000142R START 000000k veaV2 = 000001
DEFEXT 000302R LAST 000302R 00FS 000176R 1o eVl = 000003
+ AES, 000000 000

000324 001

ERRORS LETECTED: O

VIRTUAL MEMORY USED! 1756 WORDS ( 7 FAGES)
DYNAMIC MEMORY AVAILAEBLE FOR 49 FAGES
LOADER» LOALDER=LOADER

S 40 § UDVd
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There are a number of possible ways to configure small LSI-11 based systems. The
purpose of this note is to point out some of the configurations and stimulate the
imaginative solution of others. The configurations below will all be housed in a
BA11-VA mounting chassis. This is ideally suited for ROM based, RAM based or TU58
mass storage based applications. Since the chassis contains no power sequencing,
the CPU wake-up circuit will be used to initialize the system. Refer to Micro Note
#85 for a further discussion of the wake-up circuitry. Remote restart may be
accomplished with the connector provided. This note will also refer heavily to the
MXV11-A multifunction module. Refer to the Microcomputer Processor Handbook and
Micro Note #54 for more details on the MXV11-A.

1. Small ROM Based Systems

Option Modules Functionality
KD11-GC KD11-HA LSI-11/2 CPU
MXV11-AC 8KB ROM
32KB RAM

2 Serial Ports

Customer program would be in PROM chips residing on the MXV11.
Two option slots remain for other 1/0 devices.

2. Llarge ROM Based Systems

Option Modules Functionality
KD11-GC KD11-HA Lsi-11/2
MXV11-AC 32KB RAM

2 Serial Ports
MRV11-C MRV11-C 64KB ROM

The MRV11-C may be addressed either directly or through a window. |f window
mapping is used, the MXV11-A2 bootstrap chip set may be used to load a program

stored in PROM into the RAM memory for execution. One option slot remains for

1/0 modules.
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RAM Based Systems

Option Module Functionality
KD11-GC KD11-HA LSI-11/2 CPU
MXV11-AC 32KB RAM

2 Serial Ports
Custom Boot

A typical RAM based system may be down-line loaded from a host processor. The
customer down-line load boot may reside on the MXV11-A module. This system
leaves two option slots for 1/0. |f memory expansion is desired, either an
MXV11-AC or MSV11-DC may be added depending on the usefulness of two extra
serial ports.

TU58 Based Systems

Option Module Functionality
KD11-GC KD11-HA LS1-11/2 CPU
MXV11-AC 32KB RAM
2 Serial Ports
60 HZ Clock
MXV11-A2 Boot PROM
MXV11-AC 32KB RAM

2 Serial Ports

The TU58 based system is typical of the large amount of computer power that
will fit in small spaces. Full system memory, bootstrap and four serial 1/0
ports occupy only three modules, leaving the forth for additional 1/0 capability.

dlilgliltall
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The purpose of this note is to provide users with the information to allow
them to use the MRV11-C to bootstrap their system using standard MXV11-A2 boot-
strap chips. While this is not usually optimum for new designs, due to the
higher functional density of the MXV11-A Multifunction Module, it will be useful
in upgrade and evaluation situations.

The MXV11-A2

There are two distinctly separate boot programs residing in a pair of
512 x 8 ROM chips. Address bit 8, the highest order bit, of the chip is used
to select the appropriate one. One program boots from the TU58 while the other
boots from RL0O2, RLO1l, RKO5, RX02, RX0l or MRV11-C. The second will check
system resources in the order listed; looking for a bootable device. See Micronote
62A for more detailed information concerning the bootstrap programs.

BOOTING FROM TUS8

To use the TU58 boot simply:
1. insert PROM 040D1 in socket XE44
insert PROM 039D1 in socket XE43
jumper J117 to J112 to J107
jumper J116 to J111
jumper J 86 to J 87
jumper J 6 to J 7
jumper J 18 to J 19 to J20 to J21 to J22 to J24

NoOuTH N

The module will now have the TU58 boot starting at 173000.

BOOTING FROM DISK

To use the Disk boot it is necessary to:
1. jumper the module as outlined in steps 3 thru 7 above.

2. Before inserting the ROM chips in the sockets, bend pin 23 of each of the
chips upward 90 degrees. (This will void the chip warranty.) Now wire
wrap a connection from pin 23 of 040Dl to pin 23 of 039D1. Wrap a second
piece of wire to pin 23 of 039D1 and leave the other end free.
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Now insert the ROM into the sockets as in steps 1 and 2 above. The free end
of the second wire should now be wrapped to J111 for Disk boot or to J117 for

TU58 boot.

If this is done carefully, no damage should be done to the chips.

T

il

Ixe
“43

MrUI-C
M Bo48

|
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The RXV21 interface module may exhibit signs of irrational behavior due to two
problems recently discovered with that board.

First, there exists a semiconductor-related problem which may cause undetected
errors during data transfer. This problem will be detected by the RXV21 performance
exercisor (CZRXDA). Modules that are currently being shipped have been corrected
for this. To identify modules that have already had the correction applied, it is
necessary to check the revision level of the module. The revision level is stamped
into the side of the handle and is identified by a letter. The old revision was

"D'" and this correction has updated the revision to "E". Another visual check to
verify that the correction has been installed is to see if green wires have been
added to chip E42.

Second, the Bus Address Register incorrectly increments over 32K word boundaries
during DMA transfers. The implication here is that it will not work correctly

in systems that have 11/23 processors that are running with memory management enabled.
11/23 development systems with RXV21 disks that are currently being shipped have been
modified to correct this problem. They can be identified by the revision level -"F'".
For those customers that have upgraded their LSI-11's to 11/23's and need to have
their RX02 floppy modified, please contact your sales person.

Please contact the LSI-11 Hot Line (800-225-9220) if you have any questions re-
garding these issues.

dlilgliltiall
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A SYSGEN option called "system tasking' is available in the RT-11 Version 4 foreground/
background monitor. System tasking allows RT-11 to run up to six programs (called
system tasks) in addition to the standard background and/or foreground programs.
Although only Digital supplied system tasks are supported, it is not difficult to

write programs which can be run as system tasks. This capability gives RT-11 true
multi-tasking capabilities and allows it to be used when a small, fast, multi-

tasking operating system is required.

Note that although RT-11 V4 has multi-tasking features, it remains a single
user operating system - only one terminal at a time is the '"console'", with the
power to run program development software. User written application tasks, however,
may be assigned a terminal other than the console.

Be warned that any suspected system errors must be reproduced on a supported software
configuration before submitting an SPR. This may be as simple as re-running the user-
written system task as a foreground job to see if the problem persists. Details
~regarding the implementation of user written system tasks can be found in the RT-11
Software Support Manual Chapter 3, :beginning on page 35.
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This article describes the level of RLO2 support offered by DIGITAL operating
systems RT-11 Version 3B, RT-11 Version 4, and RSX-11M Version 3.2. Any applicable
mandatory patches will be described. Patches are found in the "SOFTWARE DISPATCH"
for the particular operating system.

RT-11 Version 3B

Although RT-11 V3B's '"DL" handler was designed to interface to RLO1 drives, RL0O2's
are officially UNSUPPORTED under RT-11 V3B. In practice, they are reported to work
on media with no bad blocks. If you must use RLO2's (and/or RLO1's) with V3B, re-
view the following patches:

MONITOR 08M Aug. 78
SOURCES 05M Apr. 79
SOURCES 07M Aug. 79
SOURCES 10M Jan. 80
SOURCES 14M Apr. 80
SYSTEM HANDLERS 01M Sep. 78
SYSTEM HANDLERS 07M Jan. 79
UTILITIES 25M Apr. 80

RT-11 Version 4

The "DL" handler has been completely rewritten for V4. RLO1 and RLO2 drives are
fully SUPPORTED. Version 4 distribution is available on RLO1 and RLO2 media. No
special SYSGEN is required to use RL0O2 drives; RT-11 utilities will determine drive
type '"on the fly" using a .SPFUN call to the DL handler.

RSX-11M Version 3.2 and RSX-11S Version 2.2

RLO2 support is available in 3.2 through SYSGEN. The system installer must explicitly
tell the software how many RLO1/RL0O2 drives are on an RLV11l controller and specify
drive type (RLO1 or RLO2). After the wdrgin boot, an RLOl drive may be replaced with
an RLOZ (and vice versa). It is not necessary to re-SYSGEN in this case, just to re-boot.
RLO2 distribution kits for 3.2 were announced in Feb. 1980. The following mandatory
patches are out:

A M Oct. 79

.3 M Apr. 80
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23P

Systems that require serial lines in addition to the console have configuration
advantages in a VT103 system. The first additional serial line can be cabled
internally and make use of the EIA connector on the rear of the VT103. Also, the
serial lines that are added can be baud rate selectable from the SET-UP mode of
the VT103. This feature allows easily changed baud rates and a wide range of
speeds for the additional serial lines.

The VT103 in SET-UP mode B can select certain baud rate values. The baud rates
that can be selected are 50, 75, 110, 134, 150, 200, 300, 600, 1200, 1800, 2000,
2400, 3600, 4800, 9600 and 19200. This wide range of values can be utilized with
most DLV11 type interfaces and the MXV11l. The baud rate of the VT103 console is
fixed and is not affected by the given baud rate selected in SET-UP mode B for the
additional serial lines.

The baud rate is selected using the TRANSMIT SPEED feature in SET-UP mode B on the
VT103. The RECEIVE SPEED feature has no effect on serial line baud rates. If the
serial line is a DLV11-J or a MXV11-AA, -AC configured for external baud rate and
cabled into connector J2 on the Standard Terminal Port (STP) with DEC cable #19-
11411-00, as described in the VT103 User's Manual Chapter 5, it would be able to
be programmed from the keyboard in SET-UP mode B. If the line is a DLV11-E or a
DLV11-F, set for external baud rate and common speed, cable the serial line into
connector J3 on the STP with DEC cable BCO8R-01. The baud rate is now selectable
from the TRANSMIT feature.
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KD11-F MEMORY REFRESH AND THE TUS58

When the KD11-F goes through a memory refresh cycle, it takes approximately 130
usec. During the refresh cycle, no I/0 device can be serviced. Operating the
TUS58 at 38.4K baud requires service every 260 usec. When reading or writing

just to the TUS8, no problems arise. If other devices are also serviced, depending
on their number and type, the chances increase of not being able to service the
TU58. Operating at a lower baud rate will lessen this potential problem.

TUS8 EMI

The drive units should be mounted in an area that is free from electro magnetic
interference. Such noise could be caused by a switching power supply or a CRT. While
wires coming from the read/write heads are shielded, these are low level signals and
errors may occur if noise is introduced.

TUS8 HEAD CARE

The TU58 read/write head should be cleaned after the first 20 hours of use. Thereafter,
cleaning should be done at 100 hour intervals. Use a cotton applicator moistened

with DEC cleaning fluid (from cleaning kit TUC-01) or 1sopropy1 alcohol, fluorocarbon
TF or equivalent.

TU58 CABLES

The BC20Z-25 cable should be used to connect the MXV11l or DLV11-J to the TU58. If
the cable is being manufactured by the customer, pin 1 of the amp connector should
not be used. The 38.4K baud clock on the MXV11l and DLV11-J will become loaded
Capacitive load) and cause the serial ports to malfunction. This problem usually
occurs when 10 conductor mass terminated cable is used.

TUS8 POWER SUPPLY SELECTION

When considering a power supply for the TUS8, insure peak and maximum current ratings
are met.

dlilglitlall
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POWER CONSUMPTION

Logic Control Module

and 1 or 2 Drives 11W, typical drive running
+5V +5% at .75A, maximum
+12V +10% -5% at 1.2A peak
.6A average running
1A idle

If the power supply selected is rated at 1 amp for +12V, there may be a problem.

The power supply could shut down when a peak current of 1.2A is drawn by the drive
unit.

RUN INDICATOR (TAPE MOVEMENT)

When the LED (Light Emitting Diode) is put in series with the tachometer, check for
correct polarity. If correct polarity is not established, the tape could run off
the reel because the logic card cannot read pulses from the tachometer, therefore,
positioning is lost.

TOPING

TOPINS

TOPINT

ey

ADDED

LED
3.4 e e
PIN 7 s -
v l TACH |

— —

rNe
PIN G

MA- 2388

Installation of Run Indicator
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TRACK 1

TR..

~ P

There has been some confusion on just how data was organized on the TUS8 tape
cartridge. The following information details actual tape formatting.

78.7b/cn 315 b/cm ~
200b/in| 800 b/in -
Inter | Header | Record | Compl. Data Sync Data Field | Check | End |
Record | Sync. Number | of Rcd. Field 128 Bytes Sum Space

Mark Number All Zeros
16-Bits| 16-Bits| 16-Bits| 16-Bits’ 56-Bits 1024-Bits 16-Bits| 136-Bits

10 0.. 0 000..01| N+1024] N+ 1024 { 00 00 00 00..01

000..01 N N 00 00 00 00..01

ONE_RECORD

Header Description

The header and data fields are shown in the above figure. The header contains the
following components.

A,

Interrecord Marks - Sixteen bits recorded at 200 BPI and having a data pattern
of 1010101010101010. During search, the controller finds records by starting
from a known position and counting the interrecord marks as they go by at 60
IPS. When it reaches the record before the record being searched for, it slows
the tape down to 30 IPS and reads the next header. If the record number read
agrees with the record number expected, and it error checks 0.K., the controller
continues with the read or write operation. Otherwise, it corrects the current
position and initiates a new search.

Any combination of incorrect record numbers or tape reversals totaling eight
events causes the controller to abort the operation and declare a seek error.
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Header Sync - (All of the following bits are recorded at 800 BPI.) It
consists of 15 zeros followed by a one. The controller looks for the one
and then begins to accept the record number.

Record Number - 16-Bits (0 to 2047)

Record Number Complement - The controller tests this number to insure that
the header was read with no errors.

Data Sync Field - 55 zeros and a one., During a write operation, the controller
turns on write current after the first 8 zeros and writes the remaining zeros
and one. The glitches caused by switching on the write current are then con-
fined to a narrow space which the controller blanks out during read operations.
After a fixed duration blank (controller ignores tape output) the controller
begins to search for the one at the end of the data sync field. When it

finds the one, it begins reading the data field.

Data Field Description

A.

Data Field - The next 1024-bits of data are stored in the data buffer in the
controller. :

Checksum - The checksum contains 16-bits and is used to find errors in the
real data. During read, each pair of bytes is summed in a 16-bit add. If
a carry results, it is added to the LSB (1's complement addition). If the
sum of 128 bytes does not equal the checksum on tape, the record is re-read
up to eight tries. If the correct data cannot be read after eight tries, a
hard error is indicated to the host processor.

Post Record Zeros - When the tape is formatted, an additional 136 zeros are
written to allow for 10% tolerance in motor speed. The first 8 zeros are
written after data is written. The remaining 128 zeros are never rewritten
or read in normal operation. Their purpose is only to provide flux reversals
in the space between the end of data and the beginning of the next record.
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M

t~ H = Header

(o)
—

Interrecord Mark

No Mark for Records 0, 1024

BOT, EOT, and Interrecord Marks

Special marks are recorded during tape formatting to

indicatc beginning and end of tape as well as beginning
of rccord. These marks are recorded at onec fourth the
hit density of data or at 200 RPI.

is detected by the controller.

The lower frequency

The encoding method used

is not sensitive to tape speed, so that ones and zeros

may be recovered at the lower frequency with no change in
The BOT, EOT, and IRM (Interrecord Marks) are
distinguished from one another as follows:

hardware.

A. BOT is recorded as all zeros.
B. EOT is recorded as all ones.
C. IRM's are recorded as alternate ones and

Zeros.

Record (
1024 Record 1025 Record 1026 Record 2046 | Record 2047
// BOT | H DATA H | DATA H DATQ M | H |[DATA ( M | H| DATA! M [ H | DATA EOT TRACK 1
EPOT H DATA H | DATA H | DATA { M |H DATéA» M | H| DATA{ M | H | DATA EOT TRACK 0
Record O Record 1 Record 2 | Record 3 II Record 1022 | Record 1023
TAPE FORMAT




NUML 097
PAGE 4 OF 5
BLOCKS ARE INTERLEAVED TO IMPROVE ACCESS TIME
A
BLK #384 BLK_ #385 BLK #386 BLK #387 BLK#511
TRACK | |
#1 I
L L l J l l L 2040] 2042 | 2044 [2046
RECORDS>1024 25 26 27°28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 5
] l | (/'] 2041 | 2043 | 2045 [2047
BLK #128 BLK #129 BLK #130 BLK #131 BLK #255
BLK #256 BLK #257 BLK #258 BLK #259 BLK #383
TRACK » | |
#0

11 |

RECORDS=0 1 2 3 78 L 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 ZL

{1 e Wy s it (s

e

2ls 29 3f 3?

l 1016I 1018, 1020[ 1022I

[1017 [1019 | 1021 | 1023

ebe

BLK #0 BLK #1 BLK #2 BLK #3

TUS58 RECORD AND BLOCK DIAGRAM

Logical Format

Data is recorded on two tracks. Each track contains 1024 records
of 128 bytes. To accommodate the orientation of the record and
erase head gaps, beth tracks are recorded in the same direction.
To accommodate standard mass storage blocks of 512 bytes, the
controller groups four 128 byte records together. Addressing
from the host is done by 512 byte block numbers. (0-511)

A special mode permits access of 128 byte data blocks.
in special mode is by 128 byte block numbers (0-2047).

Addressing

BLK #127

1024 Data Bits Per Record

128 Bytes Per Record

4 RecordsPer Block

256 Blocks Per Track

2 Tracks Per Cartridge

One Cartridge Equals 256K Bytes
(262, 144 Bytes)
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ADDRESSING MODES

Special Addressing Mode

Setting the most significant bit of the modifier byte (byte 3 of command packet) to 1
selects special address mode. In this mode all tape positioning operations are
addressed by 128-byte blocks (0-2047) instead of 512-byte blocks (0-511). Zero-

fill in a write operation only fills out to a 128-byte boundary in this mode.
Applications that have less than 128-bytes of data per block could use the special
addressing mode to put more data on a cartridge.

Normal Addressing Mode

Tape motion stops at the end of a block in a write operation and at the end of
a record in a read operation. Writing or reading data to the TUS8 is done by
specifying the block and number of bytes to be written or read. If only one record

(128 bytes) is to be written, the remaining three records (384 bytes) of the block
will be zero-filled.

dlilgliltlall
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All 11/03 and 11/23 Packaged Systems have been described as expandable to a second
BA11-NE or -NF type box within a system cabinet. The above statement is true but
must be qualified to reflect power controller ratings in 11/03 and 11/23 systems
with RLO1 disk.

11/03 SYSTEMS

120V 11/03 PACKAGED SYSTEMS

These systems will continue to be produced with the 871-A 12 amp power controller
and a standard 15 amp plug (Fig. 1).

OR

Plug Receptacles
(NEMA §5-15P) (NFMA #5-15R or #5-20R)

FIGURE 1

120V 11/03 systems have the physical space for a BA11-NE expander box. It must be
noted, however, that the current capacity to power an additional box plus mass
storage does not comply with UL ratings.

IMPACT ON 11/03 USERS

11/03 users will be affected when adding a second BA11-NE or -NF box.

Should a user wish to expand an existing system, he or she must replace the 871-A
12 amp power controller with an 871-C 16 amp power controller, as well as provide a
20 amp receptacle, in order to comply with UL ratings.

All 240V 11/03 Packaged Systems are expandable.
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11/23 SYSTEMS

120V 11/23 PACKAGED SYSTEMS

These systems are being produced with an 871-C 16 amp power controller which allows
expansion to a second BA11-NE box. The 871-C has a plug requiring a 20 amp outlet
(Fig. 2).

Plug Receptacle
{(NEMA #5-20P) (NEMA #5-20R)

FIGURE 2

A few early production 11/23 packaged systems used the 871-A 12 amp power controller
with a standard 15 amp plug. The procedure for expanding these systems is similar
to that of the 120V 11/03 Packaged Systems.

IMPACT ON 11/23 SYSTEMS

11/23 Packaged System users must understand that 120V systems require a 20 amp outlet
which is standard in most commercial buildings. If a 20 amp outlet is unavailable,
a licensed electrician should be consulted for the best possible solution.

All 240V 11/23 Packaged Systems are expandable.

*NOTE: This analysis does not include terminals (a VT100 is rated for 3 amps at 120V).
It is recommended the wall outlets be used for such a purpose so that the system will
remain within its UL rating.
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A problem has been discovered when using the BDV11 to bootstrap RLO2 disks. The
symptom would be seemingly intermittent boot problems.

The problem is due to the fact that the BDV11l boot code was written for the RLO1,
which uses only eight cylinder address bits (versus nine for the RL02Z). When
calculating the difference count for a seek to cylinder 0, bit 15 is cleared (it

is defined as ''must be 0" for RLO1's). This means that if the heads are already
positioned at cylinder 400, or beyond, an incorrect difference will be calculated.

A seek will then be made to the incorrect cylinder, resulting in bootstrap failure.
Since the position of the heads determines the failure mode, the problem will appear
to be intermittent. In fact, many users may never see the problem, particularly
those who only bootstrap after power-up.

The problem will be corrected with new ROM!s. Until these ROM's are available,
it may be necessary to avoid the error by cycling the desired RLO2 down, then up
again before bootstrapping.

Contact the LSI-11 hot line for further information.
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User applications that require Intel 2732, 2732-6 or 2716 type EPROMs
should consider the following upgrades to the PB1ll hardware and the
PROM/RT-11 PROM programming utility.

The first upgrade is required when 2732s or 2732-6s are used with
PROM/RT~11 V1.05A under distributed RT-11 VO3B or RT-11 V04 monitors.
The upgrade is also required when 2716s are used with PROM/RT-11 V1.05A
under a distributed V04 monitor. The reason for the upgrade is to
increase a time out counter that is activated when data is being
transferred to the PBll hardware. The following patch to PROM.SAV or
PROM.REL changes the counter and upgrades the version number:

.RUN PATCH

FILENAME-

*PROM. SAV/C

*10226; 1R

*0,5070N 101 102
*1,3070/ 74 264
*L

Checksum? 1377

(underlined characters typed by the user)

The second upgrade 1s required when the 2732s are used. In the option,
PB11K-AD, for 2732s, the socket adapter is 715-1531. The change
requires the replacement of two resistors on the reverse of the

socket adapter itself. The resistors are marked Rl and R2, both have
a resistance of 1 KOhms. Resistor Rl should be changed to 10 KOhms
and resistor R2 should be changed to 3.3 KOhms. Figure 1 shows the

resistor locations.
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The resistor changes can be implemented by the user, by a local DATA 1/0
service office, or by Digital's Customer Returns Area. The Customer
Returns Area could reject the adapter for future repairs when thisg
resistor change is implemented by non-authorized personnel.

T T T T T
] 14
13 26
o Dz
R3 R1
—3} L3
S s
L , CR1L RZ ]

Figure 1 reverse of socket
adapter 715-1531
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RS T Rt e

SYSTEMS

When DLV11-J's were used in a system to communicate with TUS8's, an extra continue
response from the TUS58 was obtained. The DLV11-J's -12V charge pump was coming up
late. Initially, the TU58 logic card would start its self-test diagnostics. Then
the TU58 received what it thought was a break (-12V coming up on the DLV11-J),
creating a continue response from the TU58. The TU58 logic card, BECO #2 (CS Rev. C
to C1) corrected this problem.

TUS58 POWER SUPPLY SELECTION

When considering a power supply for the TUS58, insure peak and maximum current ratings
are met.

POWER CONSUMPTION

Module and 1 or 2 drives 11W, typical, drive running
+5V +5% at .75A, maximum
+12V +10% -5% at 1.2A, peak
.6A average running
.1A idle

If the power supply selected is rated at 1 amp for +12V, there is a problem. The
power supply could shut down when a peak current of 1.2A is drawn by the drive unit.

dlilgliltlall

MICROCOMPUTER
PRODUCTS
GROUP
299



NUMBER
Mnote
TITLE . MMU CONFIGURATION JUMPERS DATE
AT AY
DISTRIBUTION _LSI-11/23 USERS PRODUCT
ORIGINATOR  _LINDA MENTZER ____KDF11 (MB186)
PAGE 1 OF 1

The purpose of this Micronote is to provide the proper configuration for the KDF11-A
module to be used when an MMU chip is present.

FLOATING POINT COMPATIBLE MMU, DIP PART #21-15542-01 (CHIP PART #304E)

Etch Revision C modules should have jumper W2 removed and W3 installed when the
above MMU chip is present.

Etch Revision A modules must have ECO M8186-ML009 installed if the above MMU chip
is used. This ECO is to remove W2 and install a wire from E2 pin 5 to E2 pin 15.

If the proper configuration is not followed, a timing problem could occur which
would cause the MMU chip to place the wrong physical address on the bus. The
frequency of occurrence of the problem would increase with increasing temperature
of the chip or with installation of the Floating Point option.

NON-FLOATING POINT COMPATIBLE MMU. DIP PART #21-15542-00 (CHIP PART #304C)

Etch Revision C modules should have W2 inserted and W3 removed.
Etch Revision A modules should have W2 installed.

NEED MORE INFORMATION?

Please contact the LSI-11 Hot Line (800-225-9220) if you have any questions regarding
this.
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The following procedure will create an XXDP+ diagnostic monitor on a TUS8 tape.
Original XXDP+ diagnostic release media is used as the source and various commands
from UPD2 do the transfer to the destination device. The resulting copy will be a
DDDP+ diagnostic tape.

1/ Boot XXDP+ from the distribution media.

2/ Answer the date, 50 HZ and LSI questions.

3/ Run UPD2.
cg. R UPDZ2

4/ Take a scratch DECTAPE II and load into the TUS58 drive 0.

5/ Use the zero command, this will initialize the tape.
eg. Zero DDO: (CR)

6/ Use the load command to load the TUS58 monitor (HMDDAX.SYS)
into a buffer within the utility program.
eg. Load DEV:HMDDAX.SYS (where X is the current version

of the monitor 0,1 ctc.)

7/ Use the dump command to write the contents of buffer area in
the utility to the TUSS.
eg. Dump DDO:HMDDAX.SYS

8/ Use the SAVM command to create the boot blocks on the tape.
eg. SAVM DDO:HMDDAX.SYS

9/ Use the PIP command to copy all desired files from the
system device to tape.
eg. PIP DDO:FILNAM.TYP=DEV:FILNAM.TYP.

(Where DEV: is the source device.)

10/ You now have a bootable TU58 diagnostic tape. If you wish to
exercise the TUS8, the TU58 performance exerciser is diagnostic
ZTUUBX.BIN, (Where X is the current version level 0,1 etc.)
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This uNote documents the ECO and etch revision history of the KDFll-A
module. A quick verify has been included so that the status of a module
may be determined by a visual check.

In using the attached table, it is important to be aware of the new
hardware revision system employed on the M8186 (KDF1ll-A). Whereas other
modules have the etch revision level coded into the etch and the circuit
schematic (¢s) revision level on the module handle, the M8186 has both
stamped on the module handle.

The revision identifier is a two-field alphanumeric designation. The
“first field indicates the etch revision. The second field indicates the
modifications ("cs revision") to this etch.

Hardware revision notation:

A g
Identifies etch level T IA Identifies modifications

The M8186 began as hardware revision "A@", as shown above. That is,
etch revision "A" with no modifications or rework. As ECO's were re-
leased calling for rework (but not a new etch), the hardware revision
level was updated to "Al", then "A2", etc. When new etch revisions
were released, the etch revision field was incremented from "A" to "B"
to "C". (For the M8186, no etch revision "3" modules were built, so
the revision level appeared to change from "A" to "C" via ECO #4. Etch
Revision "C" boards had ECO #5 incorporated in them before release,
therefore, their hardware revision status did not change with ECO #5).
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The hardware revision history of the M8186 is shown below:

NOTE: All r—
modules shipped
are at revision

A3 or greater

New etch —_—
Revision "C"
created. No
Revision "B"
modules were built

Release "aAg"
Rework "Al"
ECO #1
Rework "A2"
ECO #2
Rework "A3"
ECO #3 S
Relayout "og
ECO #4
¢ ,
Rework "A4" "car
ECO #5
Rework "AS5" "Cc1i"
ECO #6
Rework "AG" "ea2"
ECO #7
Y
Rework "AG6" "c2"
ECO #8
g N
Rework "AT7" "c3"
ECO #9
MICROCOMPUTER
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JUMPER FUNCTIONS ON ETCH REVISION "A" AND "C" MODULES
‘ SHIPPING
JUMPER FUNCTION BESCRIPTIGN STATUS
Wl Master Clock In = Fnabled, DO No. Remove In !
B . i —
w2 Reserved for DEC Factory Configured, Do Not Out
T Alter :
C W3* Reserved for DEC Factory Configured, Do Not In ?
Alter ¢
H S ;
: !
W4 Event Line Enable Out = Enabled In |
W5, W6 Power-Up Mode Mode Name W5 W6 |
nan - !
A 0] Pc@24, PS@26 Out [Out W5=In |
1| Console wODT InjOut Wée=0ut |
2 | Bootstrap Out|In 2
A 3 | Extended uCode InjiIn .
N W7 Halt/Trap Option In=Trap to 10 on "Halt" Out !
D Out=Enter console uODT on
"Hal_t" :
w8 Bootstrap Address In=773000 is bootstrap In |
E address
‘ Out=Bootstrap address is
T specified by Jumpers
W9-W15 .
¢ W9-W15 User Selectable W9-W1l5 Correspond to In
H Bootstrap Address Address Bits 9-15
respectively.
In=Logic "1"
Out=Logic "0"
e Wle, W17 Reserved for DEC Factory Installed, Do In
Not Remove
Etch
"e" W18 Wake-Up Circuit Out = Enabled In
' - -
Etch W18 Reserved for DEC Factory Installed, Do In
"A" Not Remove
W19 Wake-Up Circuit Out = Enabled In

*W3 on Etch Revision
Modules consists of a jumper
from E2 Pin 5 to E2 Pin 15.

" A“

dlilgliltlall
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PAGE 5 OF 7

The following table details the ECO's issued since the M8186 began to ship

to the field.

shown below:

These ECO's are coded "M8186-ML0OOX",

where "X" is the ECO

ECO # PROBLEM ) QUICK VERIFY

4 Too many wires and etch cuts, new Module handle will be
etch needed. Note that the jumper stamped "¢n" (Where
locations change for etch Revision "n" refers to the CS
"cn. revision.)

5 I/0 page addressing scheme differs
from LSI-11/2 processor.
Note: Implementation of this ECO impacts Checl'c for etch cut to
ﬁﬁfi%u;ations. This BCO is discussed in E7 Pins 16 and 18
detail in uNote 80A.

6 The internal wake-up circuit defeats Red jumper wire is
the sequencing provided by standard installed in parallel
DEC power supplies. This ECO should with D1.
be installed when the M8186 is used
with same.

7 CTL/DAT hybrid (57-00000-00) and CTL/DAT should be
MMU IC (21-15542-00) were not 57-00000-01 and MMU
compatible with KEF11l-AA floating should be 21-15542-01 for
point option. The FP registers floating point
in the MMU were inaccessable, and compatibility.
the CTL/DAT data path caused inter- Coordinate with ECO
mittent errors in floating point M8186-M1,009.
instructions.

8 MMU (21-15542-01) was included as Modules in systems may oOr
part of the M8186 module. It should may not have MMU,
have been specified as an option depending upon which
that could be added to the module. option they represent.
This ECO removes the MMU from the Spares, however, are
M8186. ECO KDF11A-ML00O1l adds it ordered as modules and
back in at the option level (KDF11-AB, will not have MMU's.
KDF11-AA). This is a documentation MMU's must be ordered
change only. separately.

9 1. No jumper table in printset 1. Prints contain a

(documentation change only)

2. Crystal oscillator may short to
adjacent components.

dlilglitlall
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ECO # PROBLEM

Mnote

NUMBER 104
PAGEe¢ OF 7

QUICK VERIFY

9 3.

Poséibility of worst case MMU 3.

timing violations. Change con=
figuration of W2 and W3 to adj-
ust timing. This ECO must be
installed:

A) When ECO M8186-ML007 is put in

B) When a ucode option (i.e. KEF1ll)
is installed. :

C) When a 40 Pin IC (CTL/DAT, MMU
or KEF1ll) is replaced.

D) Whenever unexplained system
crashes are occuring.

dlijgliltlall
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Module will have W2
removed and W3 in.

On etch Rev "A" modules,
W3 is installed by
soldering a jumper wire
from E2 Pin 5 to E2

Pin 15.
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ECO's in Other Options, but Related to the 11/23
RXvV21l (M8029) - Modules at CS Revision "E" and lower cannot correctly
DMA across a 64Kb boundary. This will eause

DECX to fail in an 11/23 and could affegt custom or
modified device drivers. It does not affect modules
installed in 11/03-based pystems. Modules installed
in 11/23's must be at CS Revision "F" or higher.

BDV11l (M80l1l2) - Prior to ECO #2, the BDV1l did not provide proper
termination for BIRQ6. Modules installed on 11/23's
should be at CS Revision "D" or higher. (Only a few
early units are affected.)

DLV11-J (M8043)- The DLV11l-J will respond to incorrect bus addresses when
used on 11/23 CPU's unless ECO #2 is installed. Modules
used on 11/23 systems must be at CS Revision "E" or
higher.
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AMnote

DATE
TITLE 5 / R / o
DISTRIBUTION UNRESTRICTED PRODUCT
ORIGINATOR _BEVERLY KAY MXV11

PAGE ; OF

Two problems have been noted at bootstrap time in systems
containing an LSI 11/23 processor and an MXV11l.

The first problem occurs when using the MXV11-A2 ROMs to boot
from a TU58. The bootstrap program halts when executed immedi-
ately after power-up, in processor power-up mode 1 or 2. However,
when the boot is tried again from ODT (773000G) it is successful.

The cause of this behavior lies in the TU58 bootstrap code on
the MXV1l ROMs (refer to unote 62A). The MFPS instruction at
location 173024 moves only the low byte of the processor status
word into location 6. Memory is sized by writing successively
to each location until a non-existent location causes a trap
to 4. The new PSW is picked up from the word at location 6,
but only the low byte has been initialized. The high byte
contains random data.

Bits 14 and 15 of the PSW determine the mode of the processor,
kernel or user. If location 6 has 1l's in these bits, the
processor will go into user mode causing some differences and
restrictions in operation. For example, a HALT instruction
causes a trap to 10, a RESET is executed as a NOP, and different
stack pointers are used in each mode.

The ROM bootstrap completes execution and the secondary boot-
strap read from the TU58 begins. The secondary boot executes
until it encounters an illegal instruction - i.e., a HALT.

The failure mode will differ depending on the secondary boot
read from the tape. The system will boot successfully the
second time it is attempted because a subsequent routine in the
ROM code, MEMT, writes @'s into memory. When the boot is tried
again, the upper byte has been cleared, and the status is picked
up as intended - in kernel mode.
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Note that this problem will occur only in 11/23/MXV11/TU58
systems, and the boot will succeed if location 6 is cleared
before starting execution. This error has been corrected in
a new version of the MXV11-A2 ROM's.

The second problem is evidenced by the processor hanging on
power-up. By halting the processor (break key, halt switch)
and going into ODT, then typing 773¢@@G, or pushing the restart
switch, the system will boot. For this second problem, the
bootstrap device is not limited to the TU58, and the ROM code
is not necessarily the MXV11-A2 code.

This problem is caused by a failure to initialize a latch on
the MXV1l at power-up. This latch enables the gating of

DIN, and subsequently generates BRPLY. The result is a BRPLY
may be sent by the MXV1l even though it has not been addressed.
ECO M8g47-MR@@2 corrects this problem. Installation of this
ECO brings the MXV1l to circuit schematic revision C.

If you have any further questions, please contact the LSI-11
Hotline.

dilgliltlall
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‘The purpose of this u-note is to describe the functionality
of the MXV1l-A series modules, and describe a system configuration
with two MXV11-AC multifunction modules.

MXV11l-A FUNCTIONALITY

The multifunction module (MXV1l-A series) contains two
asychronous line interfaces, space for two user configured ROMs
or the system device bootstrap ROMs, memory with on board refresh,
and a crystal clock which can be used to generate the system line
time clock. There is no provision for battery backup, or to allow
addressing of the top 2K words of memory in a 30K word system. The
board has 18 bit address decoding, however, the RAM memory decodes
only 16 bits, therefore in a system with more than 32K words of
memory, the MXV11l-A on board memory must be placed in the range of
0-32K words (000000-177776). Removal of the zero ohm resistor W4
on the MXV11-AA or W5 on the MXV11-AC will totally disable the RAM
memory on the multifunction module.

CHANNRELO
AA AA
J6J5 J4 U3

N

7
A

J1

—-Wa
=5
ru0 =L+ R7 = 2. 7K

CHANNEL 1
A 439
AJ38
AJ37 A
AJ36 A

AA

J66 J65

PN

L

é ' 8395823335
<<= (<4<

J68 A
J6TA
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PAGE 2 OF 3
SYSTEM CONFIGURATION WITH TWO MXV11-AC MODULES

When a system configuration requires multiple MXV11-AC modules,
special care must be taken to insure that no two options on the boards
have the same address. In the system configuration shown below there
is no memory overlap and each slu address and vector is unique. It is
only necessary to have one bootstrap and line time clock per system.
Therefore, the bootstrap and the line time clock on the other board
must be disabled. Channel 1 on any MXV1l-A series module, whether it
is the console or not, can be configured to ignore break, to halt on
break or reboot on break. To disable an option on the multifunction
module,all of the jumpers associated with the option must be removed.
This must be done, otherwise the board is left in an unknown state
which could cause unpredictable results.

The chart shown below shows one way to configure two MXV11-AC
modules in a system. The system configured contains 32K words of RAM,
the MXV11l-A2 disk bootstrap, and four asynchronous serial line inter-
faces, one of which is the console interface.

MXV11l-AC #1 MXV11~AC #2
from to from to
RAM J30%* J31 J30* J31
#1 BANK 0-3 (000000-077776) J32%* J33 J31 J33
#2 BANK 4-7 (100000-160000) J31* J32 J32 J34
SLU ADDRESSES J23* Jls CH. 0 J23* Jl8
J24* Jlo J24 Jl2
#1 #2202 e mmremm e e e
CH. 0 176500 176510 J26% J15 J26 J16
CH. 1 177560 176520 J25* Jl4 CH. 1 J25 J17
J27* J13 J27* J13
J28* J19 J28% Jl9
SLU VECTORS J56%* J51 J56 J58
#1 #2 J54* J52 J55 J57
CH. O 300 310 J53%* J54 J54%* J52
CH. 1 60 320 J53* Js57 J53 J51
ROM BOOT (DISK) J37* J38 Js J21
J21%* J22 - -
ROM ON #2 DISABLED J34* J37 - -
J33% J39 - -
J29 Jle - -
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MXV11-AC #1 MXV11-AC #2
from to from to
SLU 8 DATA BITS J59* J6l J59%* Je6l
PARAMETERS EVEN PARITY J6l* J62 J6l* J62
1l STOP BIT J60* J63 J60* J63
8 DATA BITS J62* J64 J62%* J64
EVEN PARITY J64* J66 CH.O J64* J66
1 STOP BIT J63* J65 J63* J65
BAUD RATE 9.6K J46* J48 CH.1 Jae* J48
2. 6K J45 J48 CH 0 J45 J48
BREAK GENERATOR (NOT USED, REMOVE FACTORY JUMPERS)
CRYSTAL CLOCK J68* J67 J68* Je7
LINE TIME CLOCK J3* J4 - -

*FACTORY INSTALLED JUMPERS.
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This uNote is intended to assist chipkit users who are designing DMA interfaces for
use with 22-bit (Q-22) addressing in 1SI-11/23 based systems.

To extend the DMA addressing to 22 bits, the following must be accomplished in addition
to using the chips provided in the chipkit:

1. Provide a 6 bit address counter which will advance on overflow from the DCOOS6.
: These six bits, along with the 16 bits from the DCO06 will form the 22 bit address.

2. Provide for;}ead/writé of these 6 bits as bits 0-5 of a user-defined bus address
extension register, ‘

3. Provide for placing these 6 bits on address lines 16-21 during the address portion
of the DMA transfer cycle. ) '

4. Clear the additional bits upon initialization of the bus.

The following figure outlines the additional hardware. No extra chipkit hardware is
needed. Signal mnemonics are consistent with those found in the Chipkit Users Manual.

This design does not consider an 18 bit or combination 18/22 bit-r addressing configﬁration.
Information on designing an 18 bit interface can be found in uNote #69.
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ORIGINATOR : Ernie Strange

PAGE 1 OF 12

The following information compares the current analog products (aDV1l-A, AAV11-A)
with their replacement ADV11-C, AAV11l-C. The real time clock KWV1ll-C and Xwvll-a
are functicnal equivalents. The terminology, as well as the specifications on both
are identical.

Diagnostics used on the AAV1l1-A and KWV1l will run also on the AAV11-C and KWvV1l-C.
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NOTE: ¥

ADV11-A vs ADV11-C

Represents significant differences

* Represents slight differences
N/A Means information not published

Resolution (A/D)

Linearity (A/D)"

*#*

Differential Linearity
(A/D)

*
Stability (A/D)

#*
Noise (A/D)

Warm Up

i*
Thru-Put (A/D)

#*
Input Protection

Coding

* %
Input Range

%%

Software Programmable
Ranges

*
Number of Channels

Input Impedance

ADV11-A

12 Bits
Z 1 LSB (end point)
29% of State Widths
- 1/2 LSB; No Skipped
States; None > 2 LSB

, o)
Gain - 6 PPM/C °
Linerarity - 2 PPg/ C
Offset - 7.5 PPM/ C

1/3 LSB RMS; 1 LSB
Peak (module)

1/2 LSB RMS: 1.5 LSB
Peak (in a system)

5 mins. max.

24,390 Channel
Samples/Sec.

ngeable Resistors
(= 85V.)

Offset Binary
5.2V

None

16 Single-Ended

(8 quasi-differential)

100M

ADV11-~C

12 Bits

+

- 1/2 LSB

Sane
o)
25 PPM/°C Total

0.2mV. RMS

N/A

25,000 Channel
Samples/Sec.

230 Volts

Offset Binary or 2's
Complement

+

- 10V, 0 to +10V
X1, X2, X4, X8
16 S.E

8 True Differential

100M



Input Impedance (power off)

Input Bias Current

]
CMR

S & H Aperture Uncertainty

* %

Power Required

External Trigger
T

Channel Select _
A/D Start

A/D Done
Error(s)
Interrupt Enable
Clock Enable

External Trigger Enable

%%
Bits 2, 3, CSR

CSR Base Address

%

Vector Address

Operating Temperature

Input Connector (J1)

ADV11-A vs ADV11=C

N/A

50nA max.
N/A

N/A

+5V/2A
+12V/ . 45A

Hi~Lo Edge

Load Desired Channel
Into Bits 8§ - 11 of
CSR (16 channels)
Bit 0, CSR

Bit 7, CSR

Bit 15, 14, CSR

Bit 6, CSR

Bit 5, CSR

Bit 4, CSR.

I.D. Enable
Maintenance

VIA Dip Switeh .
Range; 170000-177774

- Data: Bits 0-11; I.D.=

Bit 12
Doubled Buffered

Via Dip Switch
000-770

o} (o}

107 - 60°C

40 Pin Berg

1 Kohm min.

15na € 25°C
>80 db at 60 HZ

<10nS

5V/1.5A

Hi-Lo Edge

Bits 8 - 13 of CSR

(up to 64 channels)

Bit 0, CSR
Bit 7, CSR
Bit 15, 14, CSR
Bit 6, CSR
Bit 5, CSR

Bit 4, CSR

Prograﬁmable,x1,x2,X4,X8

Gain Amplifier

Wire Wrap
170000-1T77774

Data: Bits 0-11
Bits 12 - 15 = MSB
(signed extended)

Wire Wrap
000-770

0° - 70%

26 Pin 3M



ADV11-A vs -ADV11-C

REGISTERS

VERNIER D/A (WRITE)

EBB Ls
15 14 13 12,11 10 09,08 07 06,05 04 03,02 01 00

. ]

«MSR 1SB .

T

ip CONVERTED DATA (READ)

ADV11-A DATA BUFFER REGISTER (DBR)

A/D DATA BUFFER REGISTER (READ ONLY)

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00

] ) : T
170402 ‘ z o i [
(BASE ADDRESS +2) L :
SIGN MSB A/D DATA LSB

(USED FOR

TWO'S

COMPLEMENT

NOTATION . .

ONLY)

ADV11-C DATA BUFFER REGISTER (DBR)

Bits 12 - 13 have a different function.




ADV11-A vs ADV11-C

REGISTERS

15 114 13 12411 10 09.08 07 06. 05 04 03 02 01 00
i .

.= | b L

MGR' SR '
~——~ T I ] L JI11L
ERR NOT MUX ADDRESS DONE EX { MAINT: AD
USED READ/WRITE z INT STAR i START
j ENA l .
ERR AD !
INT ENA DONE CLK D NOT
START ENA USED
ENA

ADV11-A CONTROL/STATUS REGISTER (CSR)

A/D CONTROL/STATUS REGISTER (READ/WRITE)

15 14 13 12 11 10 09 08 07 06 05 04 03 02- 01 00

170400 ‘ IR ol
(BASE ADDRESS) — S e R T
ERROR | NOT MULTIPLEXER ] AJ
USED ADDRESS A/D RTC GAIN D
ENABLE{ SELECT | START
ERROR DONE EXT 'NOT
INT ENA : INT ENA TRIGGER USED

ENABLE

ADV11-C CONTROL/STATUS REGISTER (CSR)

Bits 2, 3 have a different function between ADV11-A and ADV11-C.



AAV11-A vs AXV11-C

The following specifications describe the two D/A channels on the AXV11-C.
The DEC ADV11-A does not have D/A capability, therefore, the 2 D/A channels
will be compared with the D/A specification of the AAV11-A four channel D/A.

Resolution
.

Output Voltage

Differential Linearity
Linearity

%* % .
Slew Rate

*
D.C. Output Impedance

#* %
Rise Time

AAV11-4A

12 Bits

12.56, 25.12, I 10.24

0 To +5.12, 0 To 10.24

:1/2 LSB Monotonic

X172 LSB

5V/us

8us. to .1% of F.S. )

AXV11-C

12 Bits .
Z10v, 0 To +10V

i1/2 LSB Monotonic

21/2 LsB
.33V/us
.05

35us. to .01% F.S.
(for 10 volt change)



AAV1I1-A vs AAV11-C

Comparison of .the AAV11-A and AAV11-C. 4 channel D/A (the AAV11-A diagnostic
also runs on the AAV11=C),.

Resolution

*

Differential Linearity
Linearity

')

Gain Drift

%
"Offset Drift

t 2 .
Output Impedance

*E
Ranges

*
Output Current

*
Slew Rate

1
Settling Time

'Y
Power

Bus Loading

%%
Size

Digital Output
Base Address Selection

The real time clock,

AAV11-A

12 Bits

¥1/2 LSB (monotonic)

Z1/2 LSB
10 PPM/°C
10 PPM/°C

1

22.65v, Is.12v,

Z10.24, 0 to 5.12V,

0 to 10.24V
SmA
5V/uSec.

Jus to 0.1%

+5V/1.54, 12V/.44

1

‘Quad

4L.SB's of DAC nm3"
Same Range for Both

AAV11-C

12 Bits

172 LsSB -

Z1/2 LsB
30 PPM/°C Max
15 PPM/°C Max

0.05

Z1i0v, 0 to 210V

10mA
20V/uSec.

For 20Volt Change,
6uSec Max. To within
Z.1% of Final Value

v

+5V/2.0A

1

Dual

4LSB's of DAC "D

KWV11=-A and the KWV11-C are functional equivalents.

The terminology (as well as specifications) on both are identical.
the KWV11-A diagnostic will run on the KWV11-C.

In fact,



ANALOG DEFINITION

RESOLUTION - The resolution of an A/D converter is defined as the smallest
analog change that can be identified. Resoclution is the analog
value of the Least Significant Bit (LSB).

EX: A chemical processes can deliver 1 gal/min. = It is desired to

control flow to withing .2 of an oz.

Resolution =1 LSB = Full Scale Range

212 Code Combinations
1 Gal = 128 oz. 128 oz = .03125 oz.
4095
LINEARITY - Is defined as the maximum deviation from a straight line

between the end points of the converter transfer function.

How close to a straight line are actual readings.

drawn

Given as a percentage of full scale or as a fraction of LSB.
Usually at either extremes of range a non-linear (or deviation)

value occurs.



ANALOG DEFINITIONS

DIFFERENTIAL LINEARITY -
The maximum deviation of an actual stated width from its
thecretical value for any code over the full range of the
converter, A differential linearity of 1/2 LSB means that the
gidth‘of each code over the range off the converter is 1 LSB
-1/2 LSB. Missing codes in an A/D converter occur -when the
output code skips a digit. This happens when the differential
- linearity is worse than %1 LSB,
EX: s
d
DIGITAL _ s
VALUE % 1l LSB
1/2158 7
Theoretical
// < Value
172 LSB R

STABILITY -

EX:

NOISE -

THROUGHPUT -

EX:

n

BW
Throughput

How.will the value change as temperature varies?

Gain = 6pPPM/°C -

The gain will not change more than 6 parts per million for a 1
degree centergrade. ' '

In an ideal system no noise is generated (zero noise). In the
real world some noise will be introduced into the system thru
the cable, module (A/D converter), power supply.

Is the number of samples per second that may be taken.

System throughput = N (n) X (B.W) samples/sec

Channel 1 = 150 HZ
Channel 2 = 800 HZ
Channel 3 = 400 HZ

System throughput = N(n) X (Highest Band Width) samples/sec
= 10 (Sampling Factor)

Normal from 5 - 10 samples per cycle are needed to give a
resonable reproduction of sampled signal

3 (Number of Channels)

]

800
(10) (3) (800)
24K Samples/Second



CODING

BINARY

BINARY
OFFSET

TWO'S
COMPLEMENT

ANALOG DEFINITIONS

Full Scale Input Voltage Qutput Code (Qetal)
+9.9976V 007777
0.00000 . 000000

The ‘binary numbers frcm 0(8) to 007777(8) represent the
input voltages OV to 9.9976V.

Full Scale Input Voltage Qutput Code (Octal)
+9.9951V 007777
0.0000V 004000
-10.0000V 000000

Using the binary offset technique, a zero voltage point is
established at 004000 . This technique is usually used
when both positive and negative voltages are present.

Full Scale Input Voltage Qutput Code (Octal)
+9.9951V 003777
0.0000V 00£000
-10.0000V 174000

Using Two's Complement, OV in is represénted by 000000 5

in the output code. =10V in is represented by 174000. *ge

output code range is still 007777 it's just formated
: (8)

differently.



INPUT RANGE

.

SOFTWARE
PROGRAMMABLE
RANGES

NUMBER OF
CHANNELS

INPUT
IMPEDANCE

ANALOG DEFINITIONS

The range of voltages that can be applied to the input of an
A/D converter. If this range is exceeded damage may result
to A/D converter.

Allows the resolution to be increased by changing the full
scale voltage range.

If the gain is set at one and the input voltage is from 0 -
10 volts;

Resolution = Full Scale Voltage Range
12
2
Resolution = 10V = 2,442 mv

4095

‘Changing the programmable gain to 8 allows the input voltage

range of 0 - 1,25V.

Resolution = 1.25V = 305.2 mv

Channels are a communication path thru which analog voltages
are translated to Digital information. The number of
channels specify how many analog voltages may be monitored.

The amount of internal impedance of the input channel. The
higher the impedance the 1less loading on the external
circuit occurs. * Ideally the input impedance would be
infinite so no current would be drawn from the external
source.



INPUT BIAS
CURRENT -

CMR -

S & H
KPERTURE
UNCERTAINTY

CHANNEL
SELECT -

SLEW RATE

EX:

GAIN DRIFT --

CFFSET DRIFT -

ANALOG DEFINITIONS

The amount of current that flows into the selected A/D
channel from the source.

Common Mode Rejection is the ability of a differential
amplifier to reject noise common to both inputs.

Sample and Hold Aperture Uncertainty is the éhange in
aperture delay times between specific sample and hold
commands.

The control status register has bits (8 - 11) dedicated to
selecting one of 16 possible channels.

The capability of the output of an analog circuit to change
its voltage in a given period of 'time.

If the slew rate is 5V/uSec, the analog circuit output will
change five volts in one uSecond.

Is the amount of change in gain due to the temperature
co-efficient of the components.

Is a function of the temperature co-efficients of the
components.
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The FALCON SBC-11/21 can be used in standalone applications. The user must
interface to the module with power via a connector block and then mount the

FALCON SBC-11/21. Environmental reguirements should be adhered to when the board

is mounted (see the Microcomputer Handbock Series for environmental specifications).

The mounting holes for the FALCON SBC-11/21 are shown in Figure 1. The FALCON
S§BC-11/21 should be mounted using the holes provided. When the actual mounting is
" done, insulated washers should be used toc isolate the screws from the module
surface. Insulated standoffs should be used to raise the FALCON SBC-11/21 off

the surface to which it is being secured. The standoffs should have the following
characteristics: 0.15 inch diameter, .l inch hole size, and a height of at

least 0.75 inches. The connector block that is recommeded for use with the FALCON
SBC-11/21 is DEC part number H8030. This is a 72 pin block that fits over the
module edge. connector and allows a user to access a finger via wirewrap pins that
are on the connector block.

Since the FALCON SBC-11/21 supports on-board wake-up circuitry, the +5 and +12 volts
can be obtained from any supply which is capable of.meeting the module's power
requirements. A power supply, such as the DEC H780, can be used in those applications
that require power fail detection. The needed voltages can be applied to the
connector block on the following wirewrap pins:

GND AM1, AC2, AT1, AJ1l, BC2, BT1l, BMl, or BJ1
+5 AA2, BA2, or BV1
+12 BD2

Refer to the M;crocomputer Handbook Series for the locations of each wlrewrap pin.

It is of interest that in FALCON SBC-11/21 appllcatlons that are not using the
serial line units only +5 volts is required.

For applications that are using battery back-up for the on-board static RAM, in the
event of a power failure, +5BB is applied to pin AV1l on the connector block.

dlildlilelaly
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Figure l: COMPONENT SIDE VIEW OF FALCON SBC-11/21
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The FALCON SBC-11/21 supports the standard PDP-11 instruction set. . There is

no hardware support for the EIS, FIS or FPP instruction sets. For FALCON
SBC-11/21 applications that need the ability to perform the EIS instructions

MUL, DIV, and ASH, equivalent software routines can be substituted. These
callable routines do not do any form of error checking. A user should be aware
that extensive use of these software routines for hardware instructions will have
impact on system performance.

These routines. can be incorporated into an application and called as a subroutine.
The calling sequence for the subroutines can be set-up in a macro. The following
is a list of each of the subroutines and the macros that are used to set-up and
call the software MUL, DIV, and ASH routines.

dilgilinm
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The tollowiny macro ang suproutine can be uvsead to perform the

MJL instruction in sottware:

+MACKOG SHMUL A,B,HI,LO
MOV A,=(SP) ; Push a multiplier onto the stack
MOV B,=(SF) ; Push the other multiplier as well
JSk FPC,sMUL ; Call the FUL subroutine
rQVv (SP)+,HI s Get the most signiticant part of the result
MOV (SP)+,LO ; Get tne least sicgnificant part of the result
JENLM
S$MmuULss MOV RU,=(SF) ; Save sone work reaisters
MmOV R1,=-(5F)
MOV 10(sSP),R1 ;s Ubtain tne velue 0f A fromn the stack
MmOV £21,=(5P) s lnitislize the shift counter
CLR RO s Initialize the high 16=bit accumulator
10s: KOR RO ; Ferferm multiplication
ROK k1 )
ECC 20s
ALD 10(sF), KO
CLC :
20s: DEC (SE) s Bump the snift counter
BNE 10s "7 Not done ?
TS1T (SF)+ ; Remove the counter from the stack
MOV K1,10(SP) ;7 Save the low lé=pit value on the stack
MOV KO ,6(5P) ; Save the high 16=pit value on the stack
MUV (spP)+,R1 ; Restore tne work registers
MOV (SPY+,K0
RIS PC ; Keturn

MICROCOMPUTER
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1he tollowinyg macro ana sucroutine cen oe useoc to pertoru the DIV

Instruction in software:

«FACKO SDIV DIVSCKR,D1VHLI,DIVLL,REM,GUD
MmOV DIVSUE,=(3SP) ; Push the Jdivisor onto the stack
MOV DIvVHl,=(SP) ; Push the upper 16-rits of the dividena
KOV DIVLO,=(SF) 5 Push the lover 16=-pits ot tne aivicend
JSHK PC,sD1V 7 Call tne LIV subroutine
MoV (SP)+,REM ; Get the remsinder
MNEV (SP)+,ulD ; Get the guotient
. ENDM
sCivse: MOV RS ,=(SP) ; Get some vwork registers
mGCV Pél-(sp) ’
M0V R3,=(S¢)
MUV RO,=(SF)
mGv 14,(SF),R3 ;7 Get the glvisor from the stack
MOV 12.(SP),R4 ; Get tre nhion lo=-tits of the dividend
MOV 10.(SP), K5 ;7 &s well as low lo=-pits:
CLR " RO 7 Clear an eccumnulator
MoV ¥#32,,=(8P) ; Snift counter
1s: ASL RS ; Perforn the division
ROL R4
KOL RrO
CHP kKO, k3
L0 28
Sub k3,RrRO
INC RS
2s: DEC (SP)
BNE 18 ;s Not aqone 7
18T (SP)+ ; Kemove the counter from the stack
MOy RO,12.(SP) ; Store tne remainder on the stack
nov KS,14.(8P) ; Store the guotient as well
LAY (SP)+,k0 7 hestore the work registers
MOV (SP)+,K3 '
MOV (SP)+,R4
KOV (SP)+,RS
MOV (SPY+,(SF) ; Lpdate the return FC -
KTS PC *; Return
alijgfittlal|
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SASHS

S5s:

1082

lis:

2083
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The tollowing facro and subroutine can be used to pertform

in
. MACKO

KAV
MOV
JSR
MGV

<ENDM

MOV
Moy
MOV
MOV
#IC
BEG
ChMP
BGT
ASL
DEC
BNE
BR

NEG
blC
ASk
DEC
BNE
mQV
MOV
MoV
MOV
RTS

software:

SASH

COUNT,=(SP)
VAL,=(SP)
PC,SASH
(SPY+,VAL

RO ,=(SF)
Rl,=~(SF)
6(SF), kU
g.(SE),R1
§°C<77>,K1
20s
Ki,s31.
10s

. RO

R1

5§

208

&1
F°C<77>,R1
KO

R1

118
RO,8.(SPk)
(Sp)+,Kkl
(SP)+,K0
(sP)+,(sP)
PC

COUNT , VAL

“e w9y we e

~a

~e “e

e e we

“e “o

.o we

Fush the snitt count

Fush what is to be shifted
Call the ASH subroutine

Get the results of the shift

Get a courple of work registers

FuU =
Rl =

value to pbe shiftea
cirection ana shift count

Get out if no shifting
whéet alirection 1s the shitt
Go to tne corection direction shift

OF 4

the ASh

Store the shifted result on the stack

Restore tne

w«OorK registers

Uroate the return PC

kKeturn

dlilallilah |
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There are now two series of memory boards for the LSI-11 bus which have full parity
functionality on-board and also utilize the 22 bit addressing capability. They are the
MSV1l-L and the MSV11-P. )

This uNOTE will discuss differences existing between the MSV1l-L and P memories
which should be considered when choosing and configuring these boards for a system.

DIFFERENCE: MSV11l-L is a dual height module.
MSV11l-P is a quad height module.

The MSV11l-P memory is physically twice the size of the L memory and requires a gquad
size backplane (e.g. the H9275-A, which is a ¢ x 4 backplane).

DIFFERENCE: MSV11l-L has 8 CSRs (Control Status Register) .-
; MSV11-P has 16 CSRs.

The CSR allows the user to enable parity error reporting and will also report the
error to within a 2 Kbyte segment of memory.

With MSV1l-L memories, full parity functionality can be utilized on up to a maximum
of 2 Megabytes. The MSV11~P memories have 8 additional CSRs which allows the complete
4 Megabytes of address space to use the full parity feature.

DIFFERENCE: MSV1l-L memories are configurable on 8 Kbyte boundaries.
MSV11l-P memories are configurable on 16 Kbyte boundaries.

This information must be kept in mind when configuring the boards in a system.
Previous to the MSV11-P, all other memory options were configureable on 8Kb boundaries.
This includes the MSV1l-C, D and E memories.

No problems would arise if only L and P memories are used in a system and they are
configured contiguously from a starting address of zero. However, a problem could
occur if all of the following conditions exist.

Both L and P memories are to be used in a system. The memories are to be
contiguous and an L memory is configured first with a starting address on

dlilailtiall
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For example: A system uses 1 MSV11-LK memory (256 Kb) and
1 MSV11-PL memory (512 Kb).

If for some reason the MSV1l-LK memory is configured for a starting address of

8 Kb, its last address is 264 Kb (256 Kb + 8 Kb). But the MSV11l-PL cannot have
a starting address of 264 Kb because .it is only configurable on 16 Kb boundaries.
If the P memory is configured for the next possible starting address, a "hole"
would exist in the memory space, and the two memories would not be contiguous.

MEMORY
784 Kb.
MSV11-PL .
272 Kb Next configurable address for MSV11-PL
"hole"
264 Kb MSV11-PL cannot. be configured to have this starting
address
MSV11-LK
8 Kb MSV1l-LK starting address.

DIFFERENCE: It is possible to disable half of the MSV1l-L RAM array. There are
no provisions for disabling RAM on the P memory module.

If bad memory exists in one of the two 128 Kb sections of the MSV11-IX, the bad
section can be disabled. The board will then look like a half populated module and
the address will be from O Kbyte to 128 Kbytes. As stated above, there are no
jumpers on the MSV1l-P memory which allow selective disabling of the RAM array.

dliloliftiall
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Incorporating an 18-BIT RXV2l1l Controller
Into a 22-Bit LSI-11] RSX~-11M V4.8 System

The LSI-11 Bus specification has always provided for 22-bit
addressing. However, only since spring of 1982, has DIGITAL
acknowledged and supported 22-bit addressing on the LSI-1l1
Bus, The RLAL1/RLA2 mass storage controller for the LSI-11
Bus was redesigned in 1982 as_ the RLV12, and includes
support for 16-, 18- as well as 22- . The RX@2
mass storage controller for the LSI-11 Bus, the RXV2l,
.however, does not support 22-bit addressing.

RSX-11M V4.0 supports 22-bit addressing on LSI-11 systems,
and supports the RLV12 in a 22-bit LSI-11. However, it does
not support the RXV2l in a 22-bit LSI-1l1 The reason for
this is that without 22-bit addressing the RXV21l cannot
perform DMA into the total range of addresses. Below is a
discussion of how you can, in fact, incorporate an RXV2l
into your LSI-11 running a 22-~bit RSX-11M V4.0 system.

The RSX-11M RX@2 driver, DYDRV.MAC, assumes that if 22-bit
addressing is performed, it is performed only on a UNIBUS
system. With this assumption, 22-bit DMA is performed using
UNIBUS mapping registers (UMR). If the code for the UMRs is
used in a 22-bit LSI-11 system, RSX-11M will not operate
properly. Therefore, the approach taken here to incorporate
an RXV2l into a LSI-11 22-bit running RSX-11M is to modify
DYDRV.MAC not to use UMRS. Together with the driver change,
tasks that do I/0 to the RX@#2 are restricted to reside only
in the first 256KB of memory. The modified RX@2 driver
should not be used in 18-bit LSI-11 or UNIBUS system, nor a
22-bit UNIBUS system.
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The correction file below for DYDRV.MAC is for . the
distribution (V4.0 master) version of the file., It does not
include any other driver corrections. You can easily
integrate this correction with any another correction(s) for
DYDRV.MAC.

Although this information is provided by DIGITAL, it is not
authored by the RSX-11lM development group, and therefore is
not officially supported by DIGITAL.

Steps to Include an 18-bit RXV2l1l Controller
Into a 22-bit LSI-11 RSX-11M V4.9 system

1. Create the following SLP correction file for DYDRV.MAC
and modify the driver source using the procedure
outlined in the first paragraph (and example) of Section
5.2.1 (page 46) of the RSX-11M V4.0 Release Notes.

DYDRV.MAC;2/AU:72./-BF=[11,18]DYDRV.MAC;1/CS:62064

\
"2,0
« IDENT /92.16X/
"10,. .
; VERSION #2.16X
-76
i
; B. ALIMONTI 14-SEP-82
H BAl60--MODIFY FOR 18 BIT DY CONTROLLER ON 22 BIT SYSTEM
3
-308,315,/;BA164/

.IF DF MS$SEIS

MOV U.BUF(R5) ,R8

ASH #4,R0

BIC $°C<30000>,R0
MOV RO ,U.BUF(RS)

MOV ADR EXTENSION BITS TO R@
MOV ADR BITS 16 AND 17 INTO POS
ISOLATE ADR BITS.16 AND 17
REPLACE BACK IN U.BUF

N wNp we w

+IFF

.REPT 4
ASL  U.BUF(RS)
.ENDR

MOV ADR BITS 16 AND 17 INTO POS

MICROCOMPUTER
PRODUCTS
GROUP

-

112



Mnote

PAGE

BIC $°C<30000>,U.BUF(R5) ; ISOLATE ADR BITS 16 AND 17

.ENDC ;MS$SSEIS

-343,353,/;BAl68/

.
’

/
2.

If you have already performed a SYSGEN and your RX@2

driver 1is loadable, follow the procedure outlined in
Section 5.1.2 of the Release Notes for loadable drivers
(page 47) to reassemble and rebuild the driver. Do not
yet VMR the system as indicated in the Release Notes
(but instead go to step 4 below).

Perform a SYSGEN if: 1) you have not yet done so, or 2)
you have performed a SYSGEN but the RX#2 driver is
resident. Use the modified driver source to do the
SYSGEN.

Create a new system image as follows:

a) Set the UIC to [1,54] with the command
SET /UIC=[1,54]

b) Edit SYSVMR.CMD to establish a partition, 18BIT, in
the first 256KB of memory for those tasks that
perform I/0 to the RXP2. You do this by first
locating the line

SET /MAIN=FCPPAR:*:fcplen:SYS

and the adding the line

SET /MAIN=18BIT:*:18bitlen:SYS

following it , where fcplen 1is the 1length of
partition FCPPAR, and 18bitlen is the length of

partition 18BIT (as long as partition 18BIT is
contained totally within the first 256KB).
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c) Create a new system image file with the command
PIP RSX11M.SYS/NV/CO/BL:498 .=RSX11M.TSK
d) VMR the system as follows
VMR @SYSVMR.CMD
Install those tasks that perform I/O to the RXg2 into
partition 18BIT. This is done either with VMR or MCR.

For example

INS PIP/PAR=18BIT

MICROCOMPUTER
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BLOCK MODE DMA

wWhat is Block Mode DMA?

Block mode DMA is a method of data transfer which increases throughput
due to the reduced handshaking necessary over the Q-bus. 1In order to
implement Block mode DMA both the master and slave devices must
understand the block mode protocol. If either device does not have
Block mode capability the transfers proceed via standard DATI or DATO
cycles.

Conventional Direct Memory Access on the Q-bus.

Under conventional DMA operations, after a DMA device has become bus
master, it begins the data transfers. This is accomplished by gating
an address onto the bus followed by the data being transferred to or
from the memory device. 1If more than one transfer is performed by the
temporary bus master, the address portion of the cycle must be
repeated for each data transfer.

Block Mode Direct Memory Access on the Q-bus.

Under block mode DMA operations an address cycle is followed by
multiple word transfers to sequential addresses. Therefore data
throughput is increased due to the elimination of the address portion
of each transfer after the initial transfer.

L]

There are two types of block mode transfer, DATBI (input) and DATBO
(output). An overview of what occurs during each type of block mode
transfer is outlined in figures 1 (DATBI, block mode input) and 2
(DATBO, block mode output).

A detailed description of each type of transfer accompanies flgures 1
" and 2 as well as detailed timing diagrams.

In the following discussion the signal prefix T(Transmit) indicates a
bus driver input and the signal prefix R(Receive) indicates a bus

receiver output. Eﬂ@ﬂlﬂau
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DATBI Bus cycles

Before a block mode transfer can occur the DMA bus master device must
request control of the bus. This occurs under conventional Q-bus
protocol.

o REQUEST BUS
“The bus master device requests control of the bus by asserting
TDMR.

o GRANT BUS CONTROL
“The bus arbitration logic in the CPU asserts the DMA grant signal
TPDMGO @ nsec minimum after TDMR is received and @ nsec minimum
after RSACK negates (if a DMA device was previous bus master).

o ACKNOWLEDGE BUS MASTERSHIP
“The DMA bus master device asserts TSACK # nsec minimum after
receiving RDMGI, # nsec minimum after the negation of RSYNC and 9
nsec minimum after the negation of RRPLY. The DMA bus master
device negates TDMR g nsec minimum after the assertion of TSACK.

o TERMINATE GRANT SEQUENCE ‘
The bus arbitration logic in the CPU negates TDMGO # nsec minimum
after receiving RSACK. The bus arbitration logic will also negate
TDMGO if RDMR negates or if RSACK fails to assert within 18 usec
('no SACK timeout').

o EXECUTE A BLOCK MODE DATBI TRANSFER

o ADDRESS DEVICE MEMORY
a) The address 1s asserted by the bus master on
TADDR<21:40> along with the negation of TWTBT.

b) The bus master asserts TSYNC 158 nsec minimum after gating
the address onto the bus,

o DECODE ADDRESS
The appropriate memory device recognizes that 1t must respond to
the address on the bus.

o REQUEST DATA
a) The address is removed by the bus master from TADDR<21:00>
100 nsec minimum after the assertion of TSYNC. _

b) The bus master asserts the first TDIN'IZB nséc minimum after
asserting TSYNC.

ool a1 I
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c) The bus master asserts TBS7 58 nsec maximum after asserting
TDIN for the first time. TBS7 remains asserted until 58 nsec
maximum after the assertion of TDIN for the last time. In
each case, TBS7 can be asserted or negated as soon as the
conditions for asserting TDIN are met,

The assertion of TBS7 indicates the bus master is requesting
another read cycle after the current read cycle.

o SEND DATA
a) The bus slave asserts TRPLY 0 nsec minimum (8000 nsec maximum
to avoid a bus timeout) after receiving RDIN,

b) The bus slave asserts TREF concurrent with TRPLY if, and only
if, it is a block mode device which can support another RDIN
after the current RDIN..

NOTE

Block mode transfers must not cross 16
word boundaries

c) The bus slave gates TDATA<K15:08> onto the bus g nsec minimum
after receiving RDIN and 125 nsec maximum after the assertion
ofvTRPLY.

o TERMINATE INPUT TRANSFER
a) The bus master receives stable RDATA<15:00> from 208 nsec
maximum after receiving RRPLY until 2§ nsec minimum after the
negation of RDIN. (The 20 nsec minimum represents total
minimum receiver delays for RDIN at the slave and
RDATA<15:08> at the master.)

b) The bus master negates TDIN 208 nsec minimum after receiving
RRPLY.

o OPERATION COMPLETED

a) The bus slave negates TRPLY @ nsec minimum after receiving
the negation of RDIN.

b) If RBS7 and TREF are both asserted when TRPLY negates, the
bus slave prepares for another DIN cycle. RBS7 is stable
from 125 nsec after RDIN is received until 156 nsec after

TRPLY negates.
dlilaliltall
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¢) If TBS7 and RREF were both asserted when TDIN negated, the
bus master asserts TDIN 150 nsec minimum after receiving the
negation of RRPLY and continues with timing relationship
' SEND DATA' above. RREF is stable from 75 nsec after RRPLY
asserts until 20 nsec minimum after TDIN negates. (The # nsec
minimum represents total minimum receiver delays for RDIN at
the slave and RREF at the master.)

Note

The bus master must limit itself to not
more than eight transfers unless it
monitors RDMR. If i1t monitors RDMR, it
may perform up to 16 transfers as long as
RDMR is not asserted at the end of the
seventh transfer.

o TERMINATE BUS CYCLE
a) If RBS7 and TREF were not both asserted when TRPLY negated,
the bus slave removes TDATAK15:08> from the bus @ nsec
minimum and 100 nsec maximum after negating TRPLY.

b) If TBS7 and RREF were not both asserted when TDIN negated the
bus master negates TSYNC 258 nsec minimum after receiving the
last assertion of RRPLY and @ nsec minimum after the negation
of that RRPLY.

o RELEASE THE BUS
a) The DMA bus master negates TSACK # nsec after negation of the
last RRPLY.

b) The DMA bus master negates TSYNC 344 nsec maximum after it
negates TSACK. '

c¢) The DMA bus master must remove RDATA<15:0¢>, TBS7, and TWTBT
from the bus 100 nsec maximum after clearing TSYNC.

o RESUME PROCESSOR OPERATION
The bus arbitration logic in the CPU enables
processor-generated TSYNC or will 1issue another bus grant
(TDMGO) if RDMR is asserted. :

dlilgliltlall
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DATBI CYCLE

PROCESSOR 1/0 DEVICE MEMORY

Request Bus
’///////. sserc TDMR

Grant Bus Control
. Near end of the

current bus cycle

(RRPLY is negated)

assert TDMGO and

inhibit new

processor generated

TSYNC for the

duration of the DMA

operation

Acknowledge Bus

Has:crsﬁxg

. Recelve RDMGO

. Wait for negation
of RSYNC and
RRPLY

. Assert TSACK

. Negate TDMR

Terminate Grant

Seguence

. Negate RDMGO and
wait for DMA operation
to be completed.

\ Execute a Block

* Mode DMA iﬁATE!)
Bata Transfer

Addrc;a Device

Memory
. ASsert TADDR<21:09¢>

with address

+ Assert TSYNC
. Negate TWTBT

Decode Address
T Store "Device
Selected” operation

dlilgliltlall
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DATBTI CYCLE CONT"'D

Resume Processor

operation
. Enable processor-

generated TSYNC
or issue another
grant if RDMR is
asserted

1/0 DEVICE MEMORY

Request Data
. Eemovo the address
from TADDR<21:80>
. Assert TDIN
. Assert TBS7 (request for
an additional DIN cycle
after the current one)
\\f\\‘\ Send Data
' 5 ace data on
TDATA<C15:008>
. Agssert TRPLY
. Assert TREF
(indicates
block mode
capability)

Terminate Input
ransfer
. Accept daza and
respond by negating
TDIN

~ Operation Completed
. Negate TﬁFE;“"_‘

Terminate Bus Cycle and
Release the Bus
. Negate TSACK
. Negate TSYNC .
. Remove TDAL, TBS?7, and,
TWTBT from the Bus
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DATBO Bus cycles
Before a block mode transfer can occur the DMA bus master device must
request control of the bus, This occurs under conventional Q-bus

protocol.

o REQUEST BUS ‘
The bus master device requests control of the bus by asserting

TDMR.

o GRANT BUS CONTROL
“The bus arbitration logic in the CPU asserts the DMA grant signal
TDMGO ¢ nsec minimum after RDMR is received and .4 nsec minimum
after TSACK negates (if a DMA device was previous bus master).

o ACKNOWLEDGE BUS MASTERSHIP
"The DMA bus master device asserts TSACK 4 nsec minimum after
receiving RDMGI, & nsec minimum after the negation of RSYNC and @
nsec minimum after the negation of RRPLY. The DMA bus master
device negates TDMR @ nsec minimum after the assertion of TSACK.

o TERMINATE GRANT SEQUENCE
The bus arbiltration logic in the CPU negates TDMGO # nsec minimum
after receiving RSACK. The bus arbitration logic will also negate
TDMGO if RDMR negates or if RSACK fails to assert within 18 usec
{'no SACK timeout').

o EXECUTE A BLOCK MODE DATBO TRANSFER

o ADDRESS DEVICE MEMORY
a) The address is asserted by the bus master on TADDR<21:00>
along with the assertion of TWTBT.

b) The bus master asserts TSYNC 150 nsec minimum after gating
the address onto the bus.

o DECODE ADDRESS :
The appropriate memory device recognizes that it must
respond to the address on the bus, '

o SEND DATA
a) The bus master gates TDATA<15:84> along with TWTBT 188 nsec
minimum after the assertion of TSYNC. TWTBT is negated.
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The bus master asserts the first TDOUT 100 nsec minimum after
gating TDATA<15:00>.

NOTE

During DATBO cycles TBS7 is undefined

o RECEIVE DATA

o]

a)

b)

c)

The bus slave receives stable data on RDATA<C15:00> from 25
nsec minimum before receiving RDOUT until 25 nsec minimum
after receiving the negation of RDOUT.

The bus slave asserts TRPLY # nsec minimum after receiving
RDOUT.

The bus slave asserts TREF concurrent with TRPLY if, and only
if, it is a block mode device which can support another RDOUT

"after the current RDOUT.

NOTE

Blockmode transfers must not cross 16
word boundaries

TERMINATE OUTPUT TRANSFER

~The bus master negates TDOUT 150 nsec minimum after receiving
RRPLY,

OPERATION COMPLETED

a)

b)

The bus slave negates TRPLY # nsec minimum after receiving
the negation of RDOUT.

If RREF was asserted when TDOUT negated and if the bus master
wants to transfer another word, the bus master gates the new
data on TDATA<K15:00> 108 nsec minimum after negating TDOUT.
RREF is stable from 75 nsec maximum after RRPLY asserts until
20 nsec minimum after RDOUT negates. (The 28 nsec minimum
represents minimum receiver delays for RDOUT at the slave and
RREF at the master).

113
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c¢) The bus master asserts TDOUT 1¢8 nsec minimum after gating
new data on TDATA<K15:88> and 150 nsec minimum after receiving
the negation of RRPLY. The cycle continues with the timing
relationship in '"RECEIVE DATA' above.

Note

The bus master must limit itself to not
more than eight transfers unless it
monitors RDMR. If it monitors RDMR, it
may perform up to 16 transfers as long as
RDMR 1is not asserted at the end of the
seventh transfer.

o TERMINATE BUS CYCLE
a) If RREF was not asserted when RRPLY negated or if the bus
master has no additional data to transfer, the bus master

removes data on TDATA<K1S5:00> from the bus 168 nsec minimum
after negating TDOUT.

b) If RREF was not asserted when TDOUT negated the bus master
negates TSYNC 275 nsec minimum after receiving the last

RRPLY and # nsec minimum after the the negation of the last
RRPLY.

o RELEASE THE BUS

a) The DMA bus master negates TSACK # nsec after negation of
the last RRPLY.

b) The DMA bus master negates TSYNC 304 nsec maximum after it
negates TSACK.

c) The DMA bus master must remove TDATA, TBS7, and TWTBT from
the bus 100 nsec maximum after clearing TSYNC.

RESUME PROCESSOR OPERATION
The bus arbitration logic in the CPU enables processor- generated
‘TSYNC or will issue another bus grant (TDMGO) if RDMR is asserted.

dlilgliltlall
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DATBO CYCLE

PROCESSOR 1/0 DEVICE MEMORY

Request Bus

)////// T Assert 1DMR
Grant Bus Control

. Near the end of the
current bus cycle
(RRPLY is negated)
assert TDMGO and
inhibit new processor
generated TSYNC for
the duration of the
DMA operation.

.

\\\\“ Acknowledge Bus

Mastership

._Rec_eiT:TE'RDMG

. Wait for negation of
RSYNC and RRPLY

. Assert TSACK

. Negate TDMR

Terminate Grant -
Seauoncc
. Negate TDMGO and
wait for DMA operation
to be completed.

Execute A Block Mode
ata

Transfer

Address Memor
. Assert TADDR<21:90>

with Address

. Assert TWTBT
Decode Address

. Assert TSYNC
. Address match

selects device
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DATBO CYCLE CONT'D

PROCESSOR . I/0 DEVICE MEMORY
Send Data

¥ T Rssert TDATA <15:82>

/// . Negate TWTBT

. Assert TDOUT
‘--_~_‘"‘*‘ Receive Data

. Accept data and
RWTBT

. Assert TRPLY

. Assert TREF
(Indicates block
mode capability)

Terminate Output
Transfer
T Negate TDOUT

Operation Completed
. Negate TRPLY

Does
Master Wish
to Transfer
More Dat

is

Asserted
2

no no

|
A4

Terminate Bus Cycle and
Release the BSus .
. Negate TSACK

. Negate TSYNC

. Remove TDAL, TBS7, and TWTBT

/////// from the Bus

Ve

Resume Processor

operation
. Enable processor-

generated TSYNC
(Processor is bus
master) or {ssue
another grant {f
RDMR is asserted
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T SACK 0 ns
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T oAL T ADOR >< T DATA T DATA D‘
150 ns | 100 ns
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ain ok
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\ 100 ns 100 ns {100 ns 100 ng
min min 'T'ain min
T DOUT '
L_}So ns
min
R RPLY / \ / \
R REP [ ‘\
A
T 857 / UNDEFINED \
.
T WTBT
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N

Timing at master device.
T = Bus driver input
'R = Bus receiver output
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T LD G SR

R DOUT /
T RPLY i l .

T REF

v/ ro—— —
-__ T\

Timing at slave device.
T = Bus driver input
R = Bus receiver output

: DATBO
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The 11773 (KDJ11-AA) is a high performance CPU for the QBus. It
is a CPU only, which means that there is no boot capability on
the module itself. Therefore a boot module must be selected to
work with the 11/73.

This uNOTE will discuss the bootstrap modules which can be used
with the 11/73. .

There are & possible modules which can be used for bootstrap.
They are: MXV11-BF w/MXV11-B2 boot ROMs

MRV11-D w/MXV11-B2 boot ROMs

MXV11-AA or =AC w/MXV11-A2 boot ROMs

BDV11

For an 11/73 (KDJ11-AA) based system to be Field Serviceable the
bootstrap code must execute a cache memory diagnostic on
power-up. The only boot code which satisfies this requirement is
found in the MXV11-B2 boot ROMs. Threfore an 11/73 based, Field
Serviceable system must use either the MXV11-BF w/MXV11-B2 ROMs
or the MRV11-D w/MXV11-B2 ROMs.

NOTE: The MXV11-B2 ROMs will not work on the MXV11-A
module.

MXV11-~-BF or MRV11-D w/MXV11-B2 ROMs

The MXV11-BF w/MXV11-B2 ROMs is the preferred choice since
this module has 2 asynchronous serial lines as well as 128kb
of dynamic RAM in addition to the boot capability. However,
if your application does not need the extra serial lines and
RAM, an alternate choice would be the MRV11-D w/MXV11-B2
ROMs. :
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The MXV11-B2 ROMs will boot the following devices:

RLO1/RLO2 (DL)

RX01/RX02 (pX,bY)

TUS58 (bD) ~

TSVO5 (MS)

MSCP type devices e.g. RD51, RX50 (dU)
DECnet via DPV11, DLVI1-E, DLV11-F, DUV11

The remaining 2 boot modules do NOT have the necessary cache

memory diagnostic code to make an 11/73 based system Field
Serviceable.

Below is a Llist of all of the TESTED bootstraps for the 2
remaining boot modules.

MXV11-A w/MXV11-A2 ROMs.

Working Bootstraps:

RLO1/RLO2

RX01/RX02

TU58 conventional boot
TUS58 standalone boot

WARNING: If the MXV11-A is used in a 22 bit system the
on-board RAM must be disabled. Refer to uNOTE
#106

BOV11

Working Boostraps:

RLO1/RLO2
RX02
RKOS5

WARNING: Disable the processor and memory tests since an
odd address trap does occur in each of them. (See
NOTE below). To disable the CPU test, set switch
E15-1 to OFF. To disable the memory test set
switch E15-2 to OFF. Refer to the Microcomputer
and Interfaces Handbook for complete configuration
information.

MICROCOMPUTER
PRODUCTS
GROUP



Aunote

PAGE 3 OF 3

The 11/73 has an on-board Line Time Clock
Register, therefore the BDV11 BEVNT switch E21-5S
should be set to the OFF postion. This disables
the BDV11 LTC reg. and allows the BEVNT signal to
be under S/W control of the 11/73 LTC Reg.

If the BDV11 is used in a 22 bit system, it must
be €S REV E or later or ECO M8012-MLO005 must be
installed.

NOTE: ODD ADDRESS TRAPS. The 11/23 ignores an odd ,
address reference whereas the KDJ11-A will trap to
4.
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LSI-11/73 UPGRADE PATHS

With the announcement of the 11/73 (KDJ11-AA) CPU module, there
will be numerous questions regarding configuring the module into
a current system. The purpose of this uNOTE is to address all
possible configuration upgrade paths (within reason).

Generally an 11/73 will be installed as an upgrade to a system
built from components or a DEC packaged system.

In the case of a component upgrade it is assumed that the
processor is a KDF11-A and the boot mechanism is an MXV11-A with
the MXV11-A2 boot ROMs.

System upgrades fall into two categories:
1. KDF11-A Based Systems and
2. KDF11-B Based Systems (11/23+ and uPDP-11)

There are three issues which must be addressed when considering a
KbJ11-~A upgrade. They are:

1. The Boot Mechanism

2. 18 or 22 Bit System

3. Single or Multiple Box System

1. In the following upgrade scenarios, the systems have been
labeled as being Field Serviceable or not. A system which
is Field Serviceable has a bootstrap which meets Field
Service requirements. The requirement is that the bootstrap
must execute an 11/73 cache memory diagnostic on power-up.
Reference UNOTE entitled "Compatible Bootstraps for the
LSI-11/73". There is no guarantee that the overall system
will be Field Serviceable or that it will be FCC compliant.
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2. Systems using CPUs other than the KDF11-A or K6F11-B (i.e.
11/03 systems) are not considered for upgrade.

CAUTION:

It is recommended that the AC and DC Lloading for the final
configuration be checked for conformance with the Q-bus loading
rules. It is also recommended to check for overloading on the +5
Volt and +12 Volt Power Supplies.

For each system upgrade the -following ‘parameters are Llisted for
both the "Current” system and the "Upgraded"” system:

1. CPU

2. Boot Mechanism

3. System Size

4. Number of Boxes

S. Field Serviceable or Not

6. Special Conditions

COMPONENT UPGRADE PATHS:

1. Current System Upgrade 1
KDF11=-A KDJ11-A

MXV1i1-A MXV11-B/MRV11-D with MXV11-B2
18 Bit System . Boot ROMs
1 Box 18 Bit System

1 Box

Field Serviceable

Upgrade 2
KDJTT-A
MXV11-=-A

18 Bit System

1 Box - _
NOT Field Serviceable
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Current System
KDF11-A

MXV11-A

18 Bit System
More than 1 Box

Current System
KDF11-A

Hn‘Ote  NUMBER 115

PAGE 3 OF 7

Upgrade
See Upgrades for #1

Upgrade
See Upgrades for #1

MXV11-A (Memory Disabled)

22 Bit System
1 Box

Current System
KDF11=A

Upgrade
Not currently configurable with

MXV11-A (Memory Disabled) DEC equipment

22 Bit Systenm
More than 1 Box

This system is not currently configurable with DEC equipment

11/23A SYSTEM UPGRADE PATHS:

Current System
KDF11-A

BDV11

18 Bit System
1 Box

Upgrade 1

KDJT11-A

MXV11-B/MRV11-D with MXV11-B2
Boot ROMs

18 Bit System

1 Box

Field Serviceable

Upgrade 2

KbJ11=-A

8DV11

18 Bit System

1 Box : _

NOT Field Serviceable

pisable the Processor and
Memory tests and also the BEVNT
register on the BDV11.
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Current System

KDF11-A
BovV11

18 Bit System

More than

1 Box

- MNnote
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Upgrade 3

KDJT11-A

MXV11-A (with MXV11-A2 boot
ROMs)

18 Bit System

1 Box System

NOT Field Serviceable

Check AC loading since
termination was removed when
the BDV11 was removed from the
system.

Upgrade 1

KDJT1-A

MXV11-B/MRV11=-D with MXV11-B2
Boot ROMs

18 Bit System

More than 1 Box

"Field Serviceable

Use BCV1IA and BCV1B expansion
cables.

Upgrade 2

KDJ11-A

BDV11

18 Bit System

More than 1 Box

NOT Field Serviceable

Disable the Processor and
Memory tests and also the BEVNT
register on the BDV11.

Use BCV1IB cable set between

1st and 2nd box and the BCV1A
cable set between the 2nd and
3rd box. ' _

NOTE: If in a 3 box system the
expansion cable set lLengths
must differ by &4 ft.
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KDF11-A

BDV11

22 Bit System
1 Box

Upgrade 3

KDJIT1-A

MXV11=-A (with MXV11-A2 boot
ROMs)

18 Bit System

More than 1 Box

NOT Field Serviceable

Use BCV1A and BCV1B expansion
cables.

Systems with this configuration were never shipped by DEC.

PDP 11/23 PLUS SYSTEM UPGRADE PATHS:

8.

Current System

KDF11-B

Boot is on CPU
22 Bit System
1 Box System

Upgrade 1

RodTT=A—
MXV11-B/MRV11-D with MXV11-82
boot ROMs

22 Bit System

1 Box

Field Serviceable

Upgrade 2

KDJ11-A

MXV11-A (with MXV11-A2 boot
ROMs)

22 Bit System

1 Box

NOT Field Serviceable

Must Disable RAM on MXV11-A
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Upgrade 3

KDJ11-A

BDV11

22 Bit System

1 Box System

NOT Field Serviceable

Must have BDV11 ECO M8012-MLOOS
installed.

Disable the Processor and
Memory tests and also the BEVNT
register on the BDV11.

9. Current System Upgrade 1
KDF11-8 Not currently configurable with
Boot is on CPU DEC equipment.

22 Bit System
More than 1 Box

w3 >

NICRO PDP-11 SYSTEM UPGRADE PATHS:

10. Current System Upgrade ‘
Micro PDP-11 Same as 11/23+ rules, see
KbF11-BE upgrades for #8

Boot is on CPU
22 Bit Systenm
1 Box System

11. Current System ' Upgrade
Micro PDP-11 Same as 11/23+ rules, see
KDF11-BE upgrades for #9

Boot is on CPU
22 Bit System
More than 1 Box

NOTE: It is not currently possible to expand out of the uPDP-11
while maintaining FCC compliance.

11723 PLUS and uPDP~-11 system upgrades will require an
EXTRA backplane slot to accomodate the additional boot
module (i.e. MXV11-X or BDV11).
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The KDF11-BA and KDF11-BE (CPUs for 11/23+ and uPDP-11)
have two asynchronous serjal Llines in addition to the CPU
and Boot ROMs. When the 11/73 is substituted for these
CPUs the two serial Lines must be replaced. Since the
MXV11-BF has two serial lines it is the preferred choice.

11/23-S SYSTEM UPGRADE SOLUTIONS:

12. Current System Upgrade
KDF11-BA See upgrades for #5

Boot is on CPU
18 Bit System
1 Box system

13. Current System Upgrade
KDF11-BA See upgrades for #6

Boot is on CPU
18 Bit System
More than 1 Box

NOTE: It is not currently possible to expand out of the 11/23-S
while maintaining FCC compliance.
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Because of the availability of one type of box - specifically the BA11l1-SA it might

be desirable to be able to expand from one BAll-SA box to another BAll-SA box. This
particular arrangement was tested with one configuration to determine the workability
of both bozxes. o

The master box contained the following: KDF11-B, MSV11-P, DZV11l, and M9401 (expansion
module and cable).

The expansion BAll-SA contained M940C-YE (expansion module and cable), M940C-YB
(REV1l terminator board), and RLV12.

Both expansion modules were converted to 22 bit by using the 4 ground lines HH,

KX, MM, and PP on Jl. This was accomplished b7 desolSering J1 and cutting the etch
foil (refer to drawing) under J1 for those four pins. Four wires were then added
to those pins and connected to the unused finc =-rs BCl, BD1, BDl, BEl, BFl. HH was
connected to BCl, KK to BDl, MM to BEl, and P* 3Fl. There are 2 potential problems
with this arrangement:

1) By using 4 of the ground leads, some of the noise suppression may
compromised because normally every cther wire on the cables are alternated
with ground wires - here 4 BDAL lines are interspersed with other signal
lines H

2) some of the newer modules do not haw any spare gold fingers.

The four BDAL lines (18-21) were not termiriat=d on the REV 11 board. There are
spare resistors on the REV11l resistor DIP fo: *ermination. These terminations would
have to be wired to the four spare gold finge=s BCl, BDl, BEl, and BFl. This could
be done by wiring pins 2 and 3 on E6 to BCl & 3 BDl and cutting the etches going to
ARl and ARl and wiring these to BEl and BFl.

If a KDF1ll-A processor board is used, the fir st backplane must have an additional
240 ohm termination so that the total lumped ackplane impedance is 120 ohm. An
M940C-YE expansion module has the necessary t=rmination on it and could be used
in this case.

The Jumper Wl on the H9276-B backplane (line time clock) was removed as well as the
cable to J1 on the Bezel control card (to disable front panel switch functions) for

‘:‘XydllSJ on BAll"SA box-
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The system was successfully booted with RT-11 version 4.0 and some functions
were exercised, such as the clock, the editor, directory, and typed without
difficulty. —_

This test of the above mentioned arrangement was by no means all inclusive and
could not possibly attempt to cover all possible configurations in both backplanes.
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