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The LSI-II Bus specification has always provided for 22-bit 
·addressing. However, only since spring of 1982, has DIGITAL 
acknowledged and supported 22-bi t addressing on the LSI-II 
Bus4t The RLEJI/RLiJ2 mass storage! controller for th4;L L.SI-Il 
Bus was redesigned in 1982 as the RLVI2J and includes 
Sjl2Port for 16-« 18- as well as 22-B1 t addressinq. "'Hie--n92 
mass storage controller for the LSI-II Bus, the RXV21, 

�~�t�v�e�r�,� does not support 22-bit addressing. 

RSX--IIM V4. 9 supports 22-bi t addressing on LSI-II systems, 
and supports the RLV12 in a 22-bit LSI-II. However, it does 
not support the RXV2I in a 22-bi t LSI-II The reason for 
this is that without 22-bit addressing the RXV21 cannot 
perform DMA into the total range of addresses. Below is a 
dis(:ussion of how you can, in fact, incorporate an RXV21 
into your LSI-II running a 22-bit RSX-IIM V4.9 system. 

The RSX-IIM RX92 driver, DYDRV.MAC, assumes that if 22-bit 
addressing is performed, it is performed only on a UNIBUS 
syst:em. 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-II system, RSX-IIM will not operate 
properly. Therefore, the approach taken here to incorporate 
an RXV21 into a LSI-II 22-bit running RSX-IIM is to modify 
DYDFtV.MAC not to use UMRs. Together wi th the driver change, 
tasks that do I/O to the RX92 are restricted to reside only 
in the first 256KB of memory. The modified �R�X�~�2� driver 
should not be used in 18-bit LSI-II or UNIBUS system, nor a 
22-bit UNIBUS system. 
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The correction file below for DYDRV.MAC is for. the 
distribution (V4.9 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 
DYD1RV. MAC. 

Although this information is prol~ided by DIGITAL, it is not 
authored by the RSX-llM developm1ent group, and therefore is 
not officially supported by DIGITAL. 

Steps to Include an IS-bit RXV21 Controller 
Into a 22-bit LSI-II RSX-llM V4.e system 

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

DYDRV.MAC;2/AU:72./-BF=[11,le]DYDRV.MAC;1/CS:62S64 
\ 
-2,. 

.IDENT /S2.l6X/ 
-IS,. 
; V:ERSION 92.l6X 
-76 
; 
; B. ALIMONTI l4-SEP-S2 
; BAl6S--MODIFY FOR IS BIT DY CONTROLLER ON 22 BIT SYSTEM , 
-3S8,3l5,/;BA16S/ 

.IF DF M$$EIS 

MOV 
ASH 
BIC 
MOV 

.IFF 

U.BUF(R5) ,Re 
'4,RS 
''''C(3SSSS>,Re 
RS,U.BUF(RS) 

.REPT 4 
ASL U.BUF(R5) 
.,ENDR 

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

; MOV ADR BITS 16 AND 17 INTO POS 
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SIC ,AC<38888>,U.BUF(RS) ; ISOLATE ADR BITS 16 AND 17 

.ENDC ;M$$EIS 
-343,353,/;BA168/ 
; 
/ 

2. If you have already perfornned a SYSGEN and your RX82 
driver is 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 indi4cated in the Release Notes 
(but instead go to step 4 below). 

3. Perform a SYSGEN if: 1) you have not yet done so, or 2) 
you have performed a SYSGEN but the RX82 driver is 
resident. Use the modified driver source to do the 
SYSGEN. 

4. Create a new system image as follows: 

a) Set the UIC to [1,54] wi t~h the command 
SET /UIC=[1,54] 

b) Edit SYSVMR.CMD to establish a partition, l8BIT, in 
the first 256KB of memory for those tasks that 
perform I/O to the RX92. 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 is the length of 
partition FCPPAR, and 18bitlen is the length of 
partition lSBIT (as long as partition l~BIT is 
contained totally within the first 256KB). 



c) Create a new system image file with the command 

PIP RSXIIM. SYS/NV/CO/~L: ~'98 .=RSXIIM. TSK 

d) VMR the system as follow!1 

VMR @SYSVMR.CMD 
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4. Install those tasks that pe'rform I/O to the RX92 into 
partition 18BIT. This is done either with VMR or MCR. 
For example 

INS PIP/PAR-18BIT 
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BLOCK MODE DMA 

What i.s Block Mode DMA? 

Block mode DMA is a method of data transfer which increases throughput 
due to the reduced handshaking necess~ry over the Q-bus. In order to 
implement Block mode DMA both the master and slave devices must 
unders.tand the block mode protocol. If ei ther device does not have 
Block mode capability the transfers proceed via standard DATI or DATa 
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. If 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. 

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 outl ined in figures 1 (DATSI, block mode input) and 2 
(DATSO, block mode output). 

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

In the foll6wing ~iscussion the signal prefix T(Trans~it) indicates a 
bus driver input and the signal prefix R(Receive) indicates a bus 
receiver output. 
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Before a block mode transfer can occur the DMA bus master device must 
requt!st control of the bus. This occurs under conventional Q-bus 
prot()col. 

o RI~OUEST BUS 
'The bus master device requesits control of the bus by asserting 

TI)MR. 

o Gl~NT BUS CONTROL 
The bus arbitration logic in the CPU asserts the DMA grant signal 

TDMGO ~ nsec minimum after TDMR is received and ~ nsec minimum 
after RSACK negates (if a DMA device was pr~vious bus master) • 

o ACKNOWLEDGE BUS MASTERSHIP 
The DMA bus master device asserts TSACK S nsec minimum after 

receiving RDHGI, 9 nsec minimum after the negation of RSYNC and 0 
nsec minimum after the negation of RRPLY. The DMA bus master 
device negates TDMR 0 nsec minimum after the assertion of TSACK. 

o TERMINATE GRANT SEQUENCE 
'flhe bus arbitration logic in the CPU negates TDMGO 0 nsec minimum 
after receiving RSACK. The bus arbitration logic will also negate 
TDMGO if RDMR negates or if RSACK fails to assert within Ie usee 
('no SACK timeout'). 

o EXECUTE A BLOCK MODE DATSI TRANSFER 

o ADDRESS DEVICE MEMORY 
a) The address is asserted by the bus master on 

TADDR<21:00> along with the negation of TWTBT. 

b) The bus master asserts TSYNC 1Se 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 REQUEST DATA 
a) The address is removed by the bus master from TADDR<21:~H'> 

lee nsec minimum after the assertion of TSYNC. 

b) The bus master asserts the first TDIN 1ge nsec minimum after 
asserting TSYNC. 



).Inote NU.MBER 113 
PAGE 3 OF 15 

c) The bus master asserts 'raS7 50 nsec maximum after asserting 
TDIN for the first time. TBS7 remains asserted until 50 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 Sl~ND DATA 
a) The bus slave asserts TRl?LY 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 transfer~ must not cross 16 
word b()undaries 

c) The bus-slave gates TDATA<15:00> onto the bus 0 nsec mlnlmum 
after receiving RDIN and 125 nsec maximum after the assertion 
of TRPLY. 

o TERMINATE INPUT TRANSFER 

0 

a) The bus master receives stable RDATA<15:00> from 20" nsec 
maximum after receiving I~RPLY until 20 nsec minimum afte~ the 
negation of RDIN. (The 20 nsec minimum represents total 
minimum rece i ver, delays for RDIN a t the slave and 
RDATA<15:00> at the master.) 

b) The bus master negates TIDIN 200 nsec minimum after rece-IYing 
RRPLY. 

OPERATION COMPLETED 
a) The bus slave negates ,]~RPLY 0 nsec minimum after receiYing 

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 RD:tN is recei yed unti 1 ISS nsee after 
TRPLY negates. 
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c) If· TBS7 and RREF were b()th asserted when TDIN negated, the 
bus master asserts TDIN lS~ nsec minimum after receiving the 
negation of RRPLY and continues with timing relationship 
'SEND DATA' above. RREF is stable from 7S nsec after RRPLY 
asserts until 2" nsec minlmum after TDIN negates. (The ~ nsec 
minimum represents total minimum receiver delays for RDIN at 
the slave and RREF at the master.) 

NClte 

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 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 TDATA(lS:""> from the bus" nsec 
minimum and 1~9 nsec maximum after negating TRPLY. 

b) If TBS7 and RREF were not both asserted when TDIN negated the 
bus master negates TSYNC 2:59. nsec minimum after receiving the 
last assertion of RRPLY an.d ~ nsec minimum after the neqa.tion 
of that RRPLY. . 

o RELEASE THE BUS 

o 

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

b) The DMA bus master negatl!s TSYNC 39~ nsec maximum af:teu it 
negates TSACK. . 

c) The DMA bus master must remove RDATA(lS:~~>, TBS7, and TWTBT 
from the bus l~0 nsec maximum after clearing TSYNC. 

RESUME PROCESSOR OPERATION 
The bus arbitration logic 
processqr-generated ,TSYNC or will 
(TDMGO) if RDMR is asserted. 

in the CPU ef'lta.b:les 
issue another bus ~rant 



OAT B I C '{ C t. E 

PROCESSOR I/O OEVIC! 

Re~uest Bus 
/.ssert "fI5MR 

Grant Bus Control 
• Near end of the 

current bus cycle 
(RRPt.Y is negated) 
assert TOMGO and 
inhibit new 
processor generated 
TSYNC for the 
duration of the OMA 
operation 

Terminate Grant ~ 
Sequence 
. Negate ROMGO and 

wait for OMA operation 
to be completed. 

Acknowledge Bus 
Mastershlf 
• Receive ROMGO 
• Wait for negation 

of RSYNC and 
RRPt.Y 

• Assert TSACK 
· Negate TOMR 

Execute a Block 
Moae OM); ("O'Al'II) 
bata Transfer 

Address Device 
Ae:or y 
• ssert TAOOR(2l:00> 

with address 
• Assert TSYNC 
• Negate TWTBT 
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PROCESSOR 
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I 

I/O DEVICE 

Re~uest Dati 
.emove the address 

from TAooR<21:99> 
· Assert ToIN 
• Assert T857 (request for 

an additional DIN cycle 
after the current one) 

~ Send Data 
Piace data on 
ToATA<15:99> 

• Assert TRPt.y 
• Assert TRtF 

( indicates 
block mode 
capabi 11 ty) 

~ 
Terminate Input 
fransfer 
• Accept data and 

respond by negating 
TOIN 

~ .. 
Operation com~leted 
• Negate tRPt: 

i yes 
"'-----------< 

Resume Processor 
Operatlon 
• Enable processor

generated TSYNC 
or issue another 
grant if RoMR is 
asserted 

Terminate Bus Cycle and 
Release the Bus 
• Negate fs)~ 
• Negate TSYNC 
· Remove ToAt., T8S7, and, 

TWTBT f ronl the Bus 
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~ 
'_______ ~ ~ns~_ax ____________ __ 

'---------1r----, ~ n. ... ~ 

1'illlinq at lII&ster device. 
l' • Bus driver input 
R • bus receiver output 
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DATBI 
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R/T OAL / II. ADOR X\\\\~ T DATA )\\\\S\X T DATA lD~~' ) 
-----1\__ 12~ns 

max 

II. SYNC 

II. OIN 

T RPt.y 

T REF ---'-----L 
II. BS7 / \'--______ _ 

--------' 

R \ofI'BT~~_A\\\\\\\\\\\\\\\\\\\\\\\\\\\~ 

Timinq at slave device. T . Bus driver input 
II. • Bus receiver output 

DATB! 
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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 
'TFiE~ bus arbitration logic in the CPU asserts the DMA grant signal 
TD~IGO ~ nsec minimum after RD~'R is received and. ~ nsec minimum 
after TSACK negates (if a DMA device was previous bus master) • 

o ACKNOWLEDGE BUS MASTERSHIP 
'fhe DMA bus master device asserts TSACK ~ 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 
T'FiEt 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 RS}\CK fails to assert within 13 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:~~> 

along with the assertion of TWTBT. 

b) The bus master asserts TSYNC 15~ 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:a~> alon.g with TWTBT 1"" nsec 

minimum after the assertion of TSYNC. TWTBT is negated. 
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b) The bus master asserts th,e first TDOUT l~~ nsec minimum after 
gating TDATA<15:~e>. 

NOTE 

During DATBO cycles TBS7 is undefined 

o RE:CEIVE DATA 
a) The bus slave receives Htable data on RDATA<15: ~g> from 25 

nsec minimum before recedving RDOUT until 25 nsec minimum 
after receiving the negation of RDOUT. 

b) The bus slave asserts TnPLY 9 nsec minimum after receiving 
RDOUT. 

c) The bus slave asserts TREF concurrent with TRPLY if, and only 
if, it is a block mode device which ca~ support another RDOUT 
after the current RDOUT. 

NOTE 

Blockmode transfers must not cross 16 
word boundaries 

o TERMINATE OUTPUT TRANSFER 
The bus master negates TDOUT 15f2J nsec minimum after receiving 

RRPLY. 

o OPERATION COMPLETED 
a) The bus slave negates TFtPLY 9 nsec minimum after receiving 

the negation of RDOUT. 

b) If RREF was asserted when TDOUT negated and 1-f the bus master 
wants to transfer another word, the bus master gates the new 
data on TDATA<15:9rtJ> lf2J9 nsec minimum after negating TDOUT. 
RREF is stable from 75 nSt!C maximum after RRPLY asserts until 
29 nsec minimum after RDIOUT negates. (The 2rtJ nsec minimum 
represents minimum receiver delays for RDOUT at the slave and 
RREF at the master) • 
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c) The bus master asserts TD'OUT 100 nsec minimum after gating 
new data on TDATA<15:a3> and 153 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 
moni tors RDMR. If i 11: moni tors 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 RREF was' not asserted when RRPLY negated or if the bus 

master has no addi tional data to transfer, the bus master 
removes data on TDATA<15::00> from the bus 100 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 0 nsec minimum after the the negation of the last 
RRPLY. 

o RELEASE THE BUS 
a) The DMA bus master negat:es TSACK 0 nsec after negation of 

the last RRPLY. 

b) The DMA bus master negates TSYNC 300 nsec maximum after it 
negates TSACK. ~ 

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

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



PROCESSOR 

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 
OMA operation. 

Terminate Grant 
~~ 

se~uence 
.egate TDMGO and 

wait for DMA operation 
to be completed. 
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I/O DEVICE: 

Acknowledg'e Bus 
Mastershlf! 
• Rece! ve 'RDMG 
• Wait for negation of 

RSYNC and RRPLY 
• Assert 'I'SACI( 
• Negate ,!'DMR 

Execute A Block Mode 
OMA (OATBe) Data 
Transfer 

Address Membb~ 
• Assert fA <21:00> 

with Address 
• Assert TWTBT 
• Assert TSYNC 

MEMORY 

~ Decode Address 
• Address ma Ech 

selects device 
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Resume Processor 
operation 
o Enable processor

generated TSYNC 
(Processor is bus 
master) or issue 
another grant if 
ROMR is as.erted 
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I/O DEVICE 

Send Data 
o Assert TDATA <15:00> 
o Negate TWTBT 
o Assert TOOUT -----
Terminate Output 
Transfer 
o Negate TOOUT 

Terminate Bus Cycle and 
Release the Bus 
o Negate 'f~ 
o Negate 'T'SYNC 

MEMORY 

Receive Oata 
o Accept data and 

RWTBT 
o Assert TRP['Y 
o Assert TREF 

(Indicates block 
mode capability) 

operation Completed 
o Negate TRPt'x' 

o Remove 'T'O"[', TBS7, and TWTBT 
from the Bus 
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T1m.1n9 at lUster devic:e. 
T • Bus driver input 
R • Bus rec:eiver output DATBO 
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It OAL ~ R ADOR X,-__ RDA_TA _---J;~'-__ ~ _OAT_A _.-A'-___ _ 
R SYNC: --.II 

T REI' 

R as' / 

~- .. ~. 

UNDEP'INED 

\\.--

\'--------
\'-----

\'-----

R"WTBT ~ \~ ___________ _ 

TimLn9 At slAve device. 
T • au. driver input 
R • au. receiver output 

,. DATBO 
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The 11/73 (KDJ11-AA) is a high perfor.ance CPU for the QBus. It 
is a CPU only, which .eans that thE~re is no boot capability on 
the module itself. Therefore a boot Module .ust be selected to 
work with the 11/73. 

This uNOTE will discuss the bootstrap Modules which can be used 
with 1the 11/73. 

There are 4 possible .odules 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 

83 

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 .odule 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 
I~AM, an alternate choice would be ,the MRV11-D w/MXV11-B2 
f~ OM s • 

~D~DD~D 
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The MXV11-B2 ROMs will boot the following devices: 

RL01/RL02 (DL) 
RX01/RX02 (DX,DY) 
TU58 (DD) . 
TSV05 (MS) 
MSCP type devices e.g. RD51, RX50 (DU) 
DECnet via DPV11, DLY11-E, DLV11-F, DUV11 
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The remaining 2 boot .odules do NOT have the necessary cache 
.emory diagnostic code to .ake an 11/73 based syste. Field 
Serviceable. . 

Belo~ is a list of all of the TESTED bootstraps for the 2 
remaining boot .odules. 

MXV11-A w/MXV11-A2 ROMs. 

BDV11 

Working Bootstraps: 

RL01/RL02 
RX01/RX02 
TU58 conventional boot 
TU58 standalone boot 

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

Working Boostraps: 

RL01/RL02 
RX02 
RKOS 

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 E1S-2 to OFF. Refer to the Microcomputer 
and Interfaces Handbook for complete configuration 
information. 

mDmDomD 
MICROCO'''PUTER 
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The 11/73 has an on-board Line Ti.e Clock 
Register, therefore the BDY11 BEYNT switch E21-S 
should be set to the OFF postion. This disables 
the BDY11 LTC reg. and allows the BEYNT signal to 
be under S/W control of the 11/73 LTC Reg. 

If the BDY11 is used in a 22 bit system, it Must 
be CS REV E or later or ECO M8012-MLOOOS .ust be 
installed. 

ODD ADDRESS TRAPS. The 11/23 ignores an odd 
address reference whereas the KDJ11-A will trap to 
4. 

~D~DDmD 
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LSI-11/73 UPGRADE PATHS 

With the announcement of the 11/73 (KDJ11-AA) CPU .odule, 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 compon~nt 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) 
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There are three issues which Must be addressed when considering a 
KDJ11-A upgrade. They are: 

1. The Boot Mechanism 
2. 18 or 22 Bit System 
3. Single or Multiple Box System 

NOTE: 

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 th.t the bootstrap 
must execute an 11/73 cache .emory diagnostic on power-up. 
~tef~rence uNOTE entitled "Compatible Bootstraps for the 
l.SI-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 KDF11-B (i.e. 
11/03 systeMs) are not considered for upgrade. 

CAUTION: --
It is recolI.ended that the AC and DC loading for the final 
configuration be checked for confor.ance with the Q-bus loading 
rules. It is also reco.mended to check for overloading on the +5 
Volt and +12 Volt Power Supplies. 

For each 
both the 

1 • 
2. 
3. 
4. 
5. 
6. 

s y stell upg rade-t«he d-fo II ow; ng"pa ra'lIete rs are 
"Current" system and the "Upgraded" system: 
CPU 
Boot Mechanism 
System Size 
Number of Boxes 
Field Serviceable or Not 
Special Conditions 

COMPONENT UPGRADE PATHS: 

1 • Upgrade 1 
KDJ11-A 

listed for 

Current System 
KDF11-A 
MXV11-A 
18 Bit System 
1 Box 

MXV11-B/MRV11-D with MXV11-B2 
Boot ROMs 
18 Bit System 
1 Box 
Field Serviceable 

Upgrade 2 
KDJ11-A 
MXV11-A 
18 Bit System 
1 Box , 
NOT Field Serviceable 

~D~DDmD 
MICROCOMPUTER 

PRODIUCTS 
CROUP 



°).lnote NUMBER 115 

PAGE 3 OF 7 

2. 

3. 

4. 

Current SysteM 
KDF11-A 
MXV11-A 
18 Bit SysteM 
More than 1 Box 

Current System 
KDF11-A 
MXV11-A (MeMory Disabled) 
22 Bit System 
1 Box 

Current System 
KDF11-A 
MXV11-A (Memory Disabled) 
22 Bit System 
More than 1 Box 
This system is not currently 

PDP 11/23A SYSTEM UPGRADE PATHS: 

5. Current System 
KDF11-A 
BDV11 
18 Bit System 
1 Box 

Upgrade 
See Upgrades for '1 

Upgrade 
See Upgrades for .1 

Upgrade 
Not currently configurable with 
DEC equipment 

configurable with DEC equipMent 

Upgrade 1 
KDJ11-A 
MXV11-B/MRV11-D with MXV11-B2 
Boot ROMs 
18 Bit System 
1 Box 
Field Serviceable 

Upgrade 2 
KDJ11-A 
BDV11 
18 Bit System 
1 Box 
NOT Field Serviceable 
Disable the Processor and 
Memory tests and also the eEVNT 
register on the BDV11. 



6. Current System 
KDF11-A 
BDV11 
18 Bit System 
More than 1 Box 
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MXV11-A (with MXV11-A2 boot 
ROMs) 
18 Bit System 
1 Box System 
NOT Field Serviceable 
Check AC loading since 
terMination was re.oved when 
the BDV11 was re.oved fro. the 
systeM. 

Upgrade 1 
KDJ11-A 
MXV11-B/MRV11-D with MXV11-B2 
Boot ROMs 
18 Bit System 
More than 1 Box 

, Field Serviceable 
Use BCV1A 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 BCV1B cable set between 
1st and 2nd box and the BCV1A 
cable set between the 2nd and 
3rd box. 
NOTE: If in a 3 ~ox system the 
expansion cable set lengths 
must differ by 4 ft. 
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7. Current System 
KDF11-A 
BDV11 
22 Bit System 
1 Box 
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NXV11-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 
KDJ11-A 
MXV11-B/MRV11-D with MXV11-B2 
boot ROMs 
22 Bit System 
1 Box 
Field Serviceable 

,Ups rade 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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9. Current System 
KDF11-B 
Boot is on CPU 
22 Bit System 
More than 1 Box 
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Upgrade 3 
KDJ11-A 
BDY11 
22 Bit System 
1 Box SysteM 
NOT Field Serviceable 
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Must have BDV11 Eca M8012-ML005 
installed. 
Disable the Processor and 
Me.ory tests and also the BEYNT 
reg~s~er on the BDY11. 

Upgrade 1 
Not currently configurable with 
DEC equipMent. 

NICRO PDP-11 SYSTEM UPGRADE PATHS~ 

10. Current SysteM 
Micro PDP-11 
KDF11-BE 
Boot is on CPU 
22 Bit System 
1 Box System 

11. Current System 
Micro PDP-11 
KDF11-BE 
Boot is on CPU 
22 Bit System 
More than 1 Box 

Upgrade . 
Same as 11/23+ rules, see 
upgrades for 118 

Upgrade 
Same as 11/23+ rules, see 
upgrades for 119 

NOTE: It is not currently possible to expand out of the uPDP-11 
while Maintaining FCC co.pliance. 

11/23 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 serial lines in addition to the CPU 
and Boot ROMs. When the 11113 is substituted for these 
CPUs the two serial lines .ust be replaced. Since the 
MXV11-BF has two serial lines it is the preferred choice. 

11/23-S SYSTEM UPGRADE SOLUTIONS: 

12. Current System 
KDF11-BA 
Boot is on CPU 
18 Bit System 
1 Box system 

13. Current System 
KDF11-BA 
Boot is on CPU 
18 Bit System 
More than 1 Box 

Upgrade 
See upgrades for '5 

Upgrade 
See upgrades for '6 

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 BAll-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 workabilit~ 
of both boxes. ~ ~ - . :., ... \.. 

The mas1~er box contained the following: KDFll-B, MSVll-P, DZVll, and M940l (expansion 
module cmd cable). 

The expclnsi on BAll-SA cOTltained M9400-YE (t~Xf,ansion module and cable), M~400-YB 
(REVll tE:l-minator board), and RLV12. 

Both expansion modules were convertec to 22 bit by using the 4 ground lines Fffi, 
KK, MM., and PP on Jl. This was accomp] ishE~d t! desoldering JI and cutting the etch 
foil (rE!fer to drawing) under Jl for t~ose foi..::: pins. Four wires were then added 
to those pins and connected tc~ the unused fin~=-!:'s Bel, BDl, BD1, BEl, BFI. Fffi was 
con.fleeted t,o BCI, KK to BDl, MM to BEl, and po: SFI. There are 2 potential problems 
wi th this a,rrangement: 

1) ,By using 4 of the ground leads, somE of the noise suppression may 
compromised because normally every c-__ ~er wire on the cables are alternated 
with ground wires - here 4 B:>AL lines are interspersed with other signal 
lines; 

2) Some of the newer modules do not ha'\P<'" any spare gold fingers. 

The four BDAL lines (18-21) were not termir .. at.:d on the REV 11 board. There are 
spare re~istors on the :REV11 resistor DIP fo:: ":.errnir.ation. These tenninations would 
have to be wired to the four spare gold fingE::'!"s BCI, BDI, BEl, and BFl. This could 
be done by wiring pins 2 and 3 on E6 to BCl a-= BDl and cutting the etches going to 
AAI and ABl and wiring these to BEl and BF1. 

If a KDF11-A processor board is used, the fi1:,,~ backplane must have an additional 
240 ohm termination so that the total lumpe·d lackplane impedance is 120 ohm. An 
M940C-YE expansion module has the necessary t:~:nnination on it and could be used 
in this case. 

The jumper WI on the H9276-B backplane (line time clock) was removed as well as the 
cable to JI on the Bezel control card (to cli~ .. able front f-a..'F).el switch functions) for 
expanslon BAll-SA box. 
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The system was successfully booted wi th R~r-ll version 4.0 and some fW1ctions 
were eJcercised, such as the clock, the editor, directory, and typed without 
difficulty. 

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