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LAV11/M7949

LAV11 PRINTER INTERFACE

Amps Bus Loads Cables
+5 +12 AC DC
0.5 0 1.8 1.0 BC11S (for LA180)
7009087 (for Centronics line printer™ models
101, 101A, 101D, 102A, and 303)
Standard Addresses
LACS 177514
LADB 177516

Vectors

200

Diagnostic Program

Refer to Appendix A.

Related Documentation

LAV 11 User’s Manual (EK-LAV11-OP-001)

Field Maintenance Print Set (MP0O0306)

LA 180 DECprinter | Maintenance Manual (EK-LA180-MM)
Microcomputer Interfaces Handbook (EB-20175-20)
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LAV11/M7949

CAUTIONS

1. Switching — Switching the LA180 off-line while the operating sys-
tem is running a program may result in the computer hanging and
crashing the program. If this occurs, type P to continue. This prob-
lem does not occur if the LPVi1is used in place of the LAV11.

2. LA180 to LAVi1 Cable — The only acceptable cable for use be-
tween the LA180 and the LAV11 is the BC11S. The end labeled P2
must attach to the LA180. The end labeled P1 must be attached to

the LAV11.

3. LA180 Modifications ~ On the LA180 logic board (54-11023), jump-
er W6 must be inserted. This ensures +5 Vdc sense will read the
LAV11. Failure to do so will result in a continued error condition in
the LAV11 LACS buffer. W6 is located between J2 and J3 on the

54-11023 module.

4. Miscellaneous Jumpers - For an LA180, the following jumper con-
figuration must be maintained.

Jumper Condition Function if Inserted

W1 I Transmit parity on line

w2 I +5 Vdc sense from LA180
w3 R +5 Vdc sense from LAV11
w4 R DEMAND is asserted low
W5 I DEMAND is asserted high
W6 R P STROBE is asserted low
w7 I P STROBE is asserted high

5. The field replacement for the LAV11 (M7949) is the LPV11 (M8027).
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uu A
Vv J1
w2
w1 w3
w4w5
——— T T T e
il |
| las . A8 , |
': :
8 |
A7 5 A2 5
sw1 : : sw2 SW3 I
| VECTOR " |
\SELECTION _ _ _, ADDRESS SELECTION _ __
JUMPER LA180 CENTRONICS
wi 1 I
w2 I
w3 R 1
wa R R KEY -
W5 I I
w6 R R I = INSERT
w7 b 1 R = REMOVE

LAV11 Jumpers
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LAV11/M7949

STANDARD CONFIGURATION

ADDRESS
SW3

OFF
OFF
OFF
OFF
OFF

OFF
o
ON
OFF
ON

DD GN -

SW2

SR T N

VECTOR
Swi ON
ON
ON
ON
ON
OFF
ON
N.A.

®ND O D NN -

STANDARD ADDRESS =17751X
VECTOR = 200

1n-4146



LAV11/M7949

| .

Al A9 A7 Al A3

(53-4) (s3-2) (52:5) (s2-3) (s2:1)
A12 A10 AB A6 A4
(s3:5) (s3-3) (83-1) (s2-4) (s2:2)
8 7 0
T T T T T I | 1 1 T
0 0 0 0 0
L 1 I | | | 1
V6 va v2
(s1-5) (s1-3) (s1-1)
V7 %3 v3
(s1-6) (s1-4) (s1-2)

VECTOR SWITCHES

LOGIC 0 = SWITCH ON
LOGIC 1 = SWITCH OFF

MR-0815
15 08 07 06 05 02 01 00
ERROR DONE | IE I L%E susv]
LAV 11 Control/Status Register (LACS)
LACS Bit Definitions
Bit Function
15 Error - The error bit is asserted (1) when an error condition (i.e.,
torn or no paper) exists in the line printer. This is a read-only bit,
which is reset only by manual correction of the error condition.
14-08 Unused.
07 Done - The done bit is asserted (1) when the printer is ready to

accept another character. This is a read-only bit set by INIT. The
done bit is cleared by loading the LADB register. An interrupt se-
quence is started if IE (interrupt enable, bit 06) is also set.
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LAV11/M7949

LACS Bit Definitions (Cont)

Bit

Function

06

05-02

01

00

IE - The interrupt enable bit is set or cleared (read or write bit)
under program control. It is cleared by the INIT (initialize) signal
on the LSI-11 bus.

(INIT is caused by programmed RESET instruction, console start
function, or a power-up or power-down condition.) When IE is
set, an interrupt sequence is started if either error or done is
also set.

Unused.

On Line - The on line bit is asserted (1) when the LA180 printer
(only) is on-line. Read only.

Busy - The busy bit is asserted (1) when the LA180 printer
(only) is performing a print or paper advance operation.

PRINTER DATA

08 07 06 05 04 03 02 01 00

NOT USED

el L]

v
DATA BITS

1-3931

LAV 11 Data Buffer Register (LADB)

LADB Bit Definitions

Bit Function

15-08 Unused.

07 Parity - The parity bit is loaded with the data word if the parity
jumper is installed. Write only.

06-00 Data - The data comprises seven bits, with bit 06 being the

most significant. This buffered 7-bit character will be transferred
to the printer. These are all write-only bits.
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LPV11/M8027

LPV1i1 LP05/LA180 INTERFACE MODULE

Amps Bus Loads Cables

+5 +12 AC DC
0.8 0 1.4 1 BC11S-25 for LA180
70-11212-25 for LP0OS

Standard Addresses

LPCS 177514
LPDB 177516

Standard Vector

Done or error interrupt 200

Diagnostic Programs

Refer to Appendix A.

Related Documentation

LP25 Line Printer Maintenance Guide (ER-OLP25-5V)

LPV11 Printer User’s Manual (EK-LPV11-OP)

LA 180 DECprinter | User’s Manual (EK-LA180-OP)

LA 180 Field Maintenance Print Set (MP-LA180-00)

LA 180 DECprinter | Maintenance Manual (EK-LA180-MM)

LPO5 Technical Manual, Model 2230 Line Printer (Dataproducts
Corpofration)

LPV11-V Field Maintenance Print Set (MP00467)

Microcomputer Interfaces Handbook (EB-20175-20)

NOTE

The LPV11 (M8027) is a direct replacement for the LAV1i1
(M7949).

772



LPV11/M8027

" w13
w LoToON
> >>>>> w12
e\ %/wn
F- F——Ww10
LT ILT T we
i w6 © owInN
>>5>>>
v7
P Dws
3

NOTE:
i =JUMPERS BROKEN FOR CLARITY ON THIS FIGURE.
THESE WIRE-WRAP JUMPERS WOULD NORMALLY BE
& USED TO REPLACE PREVIOUSLY REMOVED FACTORY
INSTALLED (W) JUMPERS (SHOWN INSTALLED).

o =WIRE WRAP PIN.

MR-0863

LPV11 Jumpers
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LPV11/M8027

[T LT I
' PR g
| |

L

A7 A6 A5 A4 A3 JUMPER
wa) W3) (w21 (FACTORY INSTALLED)

BITS 15 14 13

DEVICEADDRESS, . ! ) ’ . }

1 0
FORMAT

12
1
preavel|
(BANK 7 SELECTED)
FACTORY R
CONFIGURATION
LPCS =177514 l
LPDB = 177516

B e D@ —
pa— 34— -

1=INSTALLED=LOGICAL=0
R=REMOVED=LOGICAL=1
115523

LPV 11 Interrupt Device Address Format and Jumpers

09 o8 07 ©06 05 04 03 02 01 00

BITS 15 14
VECTOR ADDRESS | o ° 0 0 1 ° ° o 0 0 o | o
FORMAT
FACTORY l l l l l l l
CONFIGURATION | R ' ' ' ' '
JUMPER Ve V7 V6 Vs V4 v3 V2
(FACTORY INSTALLED) Wia) W13) (W12) (Wi1) (Wi0)  (We)
I=INSTALLED=LOGICAL 0
R=REMOVED=LOGICAL 1
11-5622

LPV11 Vector Address Format and Jumpers

LPV11 Jumper Definitions

Jumper Configuration

Designation | When Shipped | Function

Al2 R Jumper wires W2, W3, and W4 are facto-
Atd R ry installed to negate address bits 4, 5,
A10 R and 7, respectively.

A9 R

A8 R This sets 177514 as the base address.
A7 |

AB R

A5 |

A4 |

A3 R

V8 | Jumper wires W9 through W14 are facto-
V7 R ry installed to negate vector bits 2, 3, 4,
V6 | 5, 6, and 8.

V5 |

V4 l This sets 200 as the interrupt vector.
V3 |

V2 |
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LPV11/M8027

LPV11 Jumper Definitions (Cont)

Jumper
Designation

Configuration
When Shipped

Function

D

R

W1 installed to delay BRPLY L.

Supports both uppercase and lowercase
printing. For uppercase only, remove W7
and install T.

Do not configure the module with both
jumpers W7 and T installed.

Configured to transmit parity (bit 07) to
printer.

Parity Option Jumper W8 Jumper P

Normal parity Installed Removed
bit

No parity, Removed Removed
bit 07 low

No parity, Removed Installed
bit 07 high

Do not configure the module with both
jumpers W8 and P installed.

NOTE

If the LPV11 interface module is used with an LPO5 printer
equipped with the Direct Access Vertical Form Unit (DAVFU), it
is recommended that the user remove jumper W8. The LPOS5 in-
terface module does not support the DAVFU Function.

F—
F+

R
O

W6 is installed at F+ to enable error fil-
ter operation with the LPO5.

For operation without the error filter, re-
move W6 and install a jumper at F—.

Do not configure the module with jumpers
installed at both F+ and F—.

The LA 180 automatically enables the er-
ror filter circuit regardless of the jumper
configuration.
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LPV11/M8027

15 07 06 01 00
J \____T__.———/
u v
ERROR (NOT USED) (NOT USED)
(READ ONLY)

DONE ON LINE
(READ ONLY) (READ-ONLY)
INTERRUPT ENABLE BUSY
(READ/WRITE) (READ-ONLY)

MR-0823

LPV11 Control/Status Register (LPCS)

LPCS Register Bit Functions

Bit Function

15 Error - Asserted (1) whenever an error condition exists in the
line printer. Error conditions include the following.

LPO5 errors:

Power off

No paper

Printer drum gate open

Over-temperature alarm
PRINT INHIBIT switch off
Printer off-line

Torn paper

LA180 errors:

e Fault (paper fault)
e  ON-LINE switch (in OFF position)

Reset by manual correction of error condition if LPCS bit 06 is
not set. If bit 06 is set, bit 15 is reset by manual correction of the
error and (1) reading the interrupt vector if the interface is
“ready,”’ or (2) after reading the LPCS if the interface is “‘not
ready.” Read only.

14-08 Not used. Read as Os.
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LPV11/M8027

LPCS Register Bit Functions (Cont)

Bit

Function

07

06

05-02

01

00

Done LP0O5 - Asserted (1) whenever printer is ready for next
character to be loaded. Indicates that previous function is either
complete or has been started and continued to a point where
the printer can accept the next command. This bit is set by the
LSI-11 processor asserting BINIT L; if bit 06 is also set, an inter-
rupt sequence is initiated. Also set by the printer when on-line
and ready to accept a character. Cleared by loading (writing
into) the LPDB register. Inhibited when bit 15 is set. Read only.

LA180 - Asserted (1) when the printer is ready to accept anoth-
er character. Done is set by the LSI-11 processor asserting Bl-
NIT L and is cleared by loading (output transfer to) the LPDB

register. If the interrupt enable bit is set, setting done will in-
itiate an interrupt request.

Interrupt Enable - Set or cleared by the program. Also cleared

by the LSI-11 processor asserting BINIT L. When set, an inter-
rupt sequence is initiated if either the error or done bit is set.

Not used. Read as Os.
On-Line - Not supported and not required by DEC software.

Busy - Not supported and not required by DEC software. The fol-
lowing information is for reference only.

LA180 - Set when the LA180 prints a line or advances paper.

LPO5 - Not used. Read as 0.
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LPV11/M8027

LPDB

(NOT USED)

PARITY D7 D6 DS D4 D3 D2 D1
OR D8
(OR PAPER
INSTRUCTION
\FOR LPOS) )

(READ/WRITE)

MR-0824

LPV11 Data Buffer Register (LPDB)

LPDB Register Bit Functions

Bit Function

15-08 Not used. Read as Os. Data written into these bits is lost.

07 Parity or D8 - Optional use. Read as O.
LA 180 - Optional parity bit.
LPO5 - Optional paper instruction bit. Not supported by the
LPV11 (read as 0).

06-00 Data - Seven-bit ASCIl character register. Characters are se-

quentially output to the printer buffer via this register. Read as
all Os.
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LSI-11/2

KD11-HA
KD11-HB
KD11-HC
KD11-HD
KD11-HF
KD11-HJ
KD11-HU

KD11-XA
KD11-XB
KD11-XC
KD11-XD
KD11-XH
KD11-XJ

LSI-11/2/M7270

PROCESSOR MODULE DESIGNATIONS

Dual-height LSI-11 processor without memory
KD11-HA + MSV11-DB 8K word memory
KD11-HA + MSV11-DC 16K word memory
KD11-HA + MSV11-DD 32K word memory
KD11-HA + MSV11-DA 4K word memory
KD11-HA + MMV11-A 4K word core memory
KD11-HA + MRV11-BA

KD11-HA, 2 MSV11-ED 64K word memory (Heathkit)
KD11-HA, 4 MSV11-ED 128K word memory  (Heathkit)
KD11-HA, 9 MSV11-ED 288K word memory  (Heathkit)

KD11-HA, 3MSV11-DD (Heathkit)
KD11-HA, 3MSV11-DC (Heathkit)
KD11-HA, 3MSV11-DB (Heathkit)

M7270 Specifications

Size: Double-height module
Dimensions: 13.34 cm (5.25 in) X 22.8 cm (8.9 in)
Power: +5 Vdc £5%, 1 A
+ 12 Vdc + 5%, .22 A
Bus Loads: AC - 1.7 unit loads

DC - 1 unit load

Related Documentation

Microcomputer Processor Handbook (EB-18451-20)
KD11-HA Print Set (MP-00495)
LSI-11 Maintenance Card (EK-LSI11-MC)
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LSI-11/2/M7270

ST

EVNT INTERRUPT
| INSTALLED = DISABLE
REMOVED = ENABLE
°° w1 MASTER CLOCK
oo« [T ENABLE
1 (ALWAYS INSTALLED)

—

E34
(KEV11 OPTION SOCKET)
—]

5 CONTROL Jl
—

5 MICROM 1 i
—

.

l? MICROM 0 }
J

'

'5 DATA PATH ]
=

w5

ﬁ/é}'\ POWER-UP MODE
- SELECT

NOTE
TO DISABLE WAKEUP CIRCUIT,
REMOVE CAPACITOR C1 WHEN
USED WITH SEQUENCER POWER
SUPPLIES. (BA11-M AND BAT1-N)

MR-4974

M7270 Jumpers and Socket Locations
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Jumper
Wi

w3

W6 W5
R* R
R |

| R

| |

LSI-11/2/M7270

Always installed - master clock enabled.

Removed - external event interrupt (line clock) enabled.
Installed - external event interrupt disabled.

Mode Selected

PC at 24 and PS at 26, or halt mode (mode 0).

ODT microcode (mode 1).

PC at 173000 for user bootstrap (mode 2).

Special processor microcode; not implemented (mode 3).

Diagnostic Programs
The following diagnostic programs are for use with LSI-11 processors ex-

cept for the limitations noted.

VKAA??

VKAB??

VKAC??

VKAD??

LSI-11 basic instruction test.

LSI-11 Extended Instruction Set (EIS) test. This program can be
run only on LSI-11 CPUs with the KEV 11 (EIS/FIS) or KEV11-CA
(DIBOL instruction set) options installed.

LSI-11 Floating Point Instruction (FIS) test. This runs only on LSI-11
CPUs that have the KEV11 (EIS/FIS) option (23-003B5).

LSI-11 traps test. This diagnostic auto-sizes for the EIS, FIS,
and DIBOL options.

a. Older versions (Rev B1 and below) require the setting of a
bit in the software switch register if EIS, FIS, or DIBOL is

present.

b. Rev A diagnostics will not run on D322 or D324 systems be-
cause of the DIS instructions.

NOTE

See Appendix A for XXDP + multimedia assignments.

VKAH?? Basic system exerciser. Tests serial line unit, memory, proces-
sor, EIS/FIS, clock, and both floppy disks under various condi-
tions. Software switch register must be set for options.

*R = jumper removed; | = jumper installed.
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LSI-11/2/M7270

Chip Vendor Number | DEC Number | Vgg | Comments
DATA CP 1611B-39 21-11549-01 | —3.9
21-15579-00 | —3.5 | With ECO 6

CONTROL CP 1621B-173 | 23-002C4 —3.9 | 2007 pattern
MICROM-0 CP 1631B-103 | 23-001B5 -39
MICROM- 1 CP 1631B-073 | 23-002B5 -39
EIS/FIS
(if present)

KEV11-A CP 1631B-135 | 23-003B5 -39

ECOs for Etch Rev E

CS Rev | ECO No. | Change

A 1 1. Remove blanking pulse.
2. Generate clock driver V. from +12 V.
3. Move K1 MSTB L from E34-3 to E34-4.

4. Relayout board.

B 2 Change C31 and C32 from 10-12312-01 to
10- 10279-0.

C 3 Change Augat socket to Burndy socket.

F 3A Allow customer to remove C81.

H 4 Change R18 from 13-10317 to 13-10522.

J 5 Alternate part 19-14282-01 may be used to replace
E37.

K 6 Change part E30 from 21-11549-01 to 21-15579-00.
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MCV11-D/M8631

MCV11-D CMOS READ/WRITE MEMORY

GENERAL
MCV11-D Modules
Memory MOS Number
Model Capacity Chips Module of Chips
MCV11-DA 8K bytes 2K X 8 M8631-A 4
MCV11-DC 32K bytes 2K X 8 M8631-C 16

Diagnostic Programs

Refer to Appendix A.

Related Documentation

MCV11-D User’s Guide (EK-MCV 1D-UG)

MCV11-D Reference Card (EK-MCV 1D-RC)
Field Maintenance Print Set (MP-DDM8631)
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MCV11-D/M8631

MCV11-D Power

MCV11-DC (32K byte)

Data

Current Active Standby | Retention

and Power Mode Mode Mode

Current 45V (Typ)* 1.23A 1.22 A o]
+5V (Max)* 2.16 A 2.15A 0
+5VBBU (Typ)t | 1mA 1mA 9 mA
+5VBBU (Max)t | 2 mA 2 mA 14 mA

Power +5V (Typ) 6.20 W 6.10 W 045 W
+5V (Max) 11.34 W{ 11.29W 073 W

MCV11-DA (8K byte)

Current  +5V (Typ)t 1.20 A 1.19 A 0
+5V (Max)* 2.09 A 2.08 A 0
+5VBBU (Typ)t | 1mA 1mA 9mA
+5VBBU (Max)t | 2mA 2 mA 14 mA

Power +5V Typ 6.00 W 595 W 045 W
+5V Max 10.97 W| 10.92 W 073 W

* The +5 V current is recorded with no+5 V BBU supply
connected.

t+ The +5 V BBU current assumes +5V = 475V and +5V
BBU = 5.25 V. In the active and standby mode, a majority of
current comes from the +5 V supply, so it appears as
though very little current is required by the +5 V BBU sup-
ply. In the data retention mode, the +5 V supply is as-
sumed to be at 0 V. The current supplied by +5 V BBU is
used to trickle charge the batteries. If the batteries were
disconnected, +5 V BBU would be typically 20 uA.

CONFIGURING THE MCV11-D MEMORY MODULE
There are five groups of MCV11-D memory module jumpers.

aMwN =

Module starting address jumpers
System selection jumper
Manufacturing test jumper

Memory 1/0 page address jumper
Memory module battery backup jumper
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MCV11-D/M8631

N
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!

—
BATTERY
CONNECTION
WX
—U
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PERI

ASM

PINS U °
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EMORY ADD

M

]

[
[

|
HERAL ADDR
(BOTTOM 2K) USED

H??% =
~

RESS

J::D

;[EDE]

ESS

gl

q

TI

WH

A 64K

B8-32K

Cc-16K

° D-8K

JE-aK

o

OTESTONLY
SPINS S

| U

mm

PINSY o
Zo

BATTERY
HOLDING CLIP

I]D
Uu%

MCV11-D Module Layout
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MCV11-D/M8631

Module Starting Address (MSA) Jumpers
To configure the MSA jumpers, you need the module starting address.

Erom the module starting address you can obtain the necessary data to
configure the jumpers.

The first address of range (FAR) selects the first address of the 128K range
the starting address falls in.

The partial starting address (PSA) selects which 4K boundary within a spe-
cific 128K range the starting address falls in.

You can find the memory module starting address (MSA) by determining

how much memory the system has in decimal K words. This word value is
the MSA.

To jumper the module starting address (MSA), proceed as follows.

Known
PSA = MSA — FAR

Partial Starting Address First Address of Range

First Address of Range (FAR)

Jumpers In (X)

to Ground (R)
Decimal (K) Octal L M N P
000-124 00000000-00760000
128-252 01000000-01760000 X
256-380 02000000-02760000 X
384-508 03000000-03760000 X X
512-636 04000000-04760000 X
640-784 05000000-05760000 X X
768-892 06000000-06760000 X X
896-1020 07000000-07760000 X X X
1024-1148 10000000- 10760000 X
1152-1276 11000000- 11760000 X X
1280-1404 12000000- 12760000 X X
1408-1532 13000000- 13760000 X X X
1536-1660 14000000- 14760000 X X
1664-1788 15000000~ 15760000 X X X
1792-1916 16000000- 16760000 X X X
1920-2044 17000000- 17760000 X X X X
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MCV11-D/M8631

Partial Starting Address (PSA)

Jumpers in (X) To
Ground (F)
Decimal (K) Octal A B C D E
(0] 00000000
4 00020000 X
8 00040000 X
12 00060000 X X
16 00100000 X
20 00120000 X X
24 00140000 X X
28 00160000 X X X
32 00200000 X
36 00220000 X X
40 00240000 X X
44 00260000 X X X
48 00300000 X X
52 00320000 X X X
56 00340000 X X X
60 00360000 X X X X
64 00400000 X
68 00420000 X X
72 00440000 X X
76 00460000 X X X
80 00500000 X X
84 00520000 X X X
88 00540000 X X X
92 00560000 X X X X
96 00600000 X X
100 00620000 X X X
104 00640000 X X X
108 00660000 X X X X
112 00700000 X X X
116 00720000 X X X
120 00740000 X X X X
124 00760000 X X X X X
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MCV11-D/M8631

Module Starting Address (Example - 352K Words)

First Address Partial Starting
Names of Range (FAR) Address (PSA)

Decimal k words
Binary address 1Meg 512K 256K 128K 64K 32K 16K 8K 4K

Values

BDAL 21 20 19 18 17 16 15 14 13
BDAL bits 0 0 1 0 1 1 0 0 0
Jumper pin L M N P A B C D E
names

Jumper pins NtoR AtoB,BtoF

System Selection Jumper

Small/large system selection is set by the condition of jumper pin J. Small
systems use 16- or 18-bit addressing, with pin J open. Large systems use
22-bit addressing, with pin J wrapped to pin R.

Manufacturing Test Jumper

This jumper, when installed (pin T to pin S), allows addresses to start at
128K. The jumper is installed during manufacturing test. When the modules
leave manufacturing test, the jumper is removed.

Memory I/0 Page Address Jumper
When a customer wants to use the bottom 2K of the I/O space as a mem-

ory address, jumper U to V.

Memory Module Battery Backup Jumper

When you receive an MCV11-D memory, there will be two 1.2 V recharge-
able nicad batteries. Pins Y and Z are the clip carrier pins (no electronic
function); they should have a clip across them. Remove the clip-and con-
nect it across pins W and X. This installs module battery backup.
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MRV11-AA/M7942

MRV11-AA READ-ONLY MEMORY

A PROM/ROM module will accept up to 16 customer-supplied erasable
UVPROMs, fusible link PROMs, or masked ROM devices.

Amps Bus Loads Cables
+5 —12 AC DC
W/O PROMs 0.4 0 1.84 1.0 none
(0.6 max.)
With PROMs 2.8 0]
(4.1 max.)

Standard Addresses

Module is shipped with all jumpers installed, selecting bank O addresses
(0-1777).

Vectors, Diagnostic Program, Exerciser Program

None

Related Documentation
Field Maintenance Print Set (MP0O0066)
Microcomputer Processor Handbook (EB-18451-20)
NOTES
1. Jumpers W8-W14 select chip set types (512 or 256).

2.  Any row not populated with PROMs must have the BRPLY L
jumper (WO-W7) removed.
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MRV11-AA/M7942

MRV 11-AA Address Word Formats

Bank Select

Bank | W15 W16 W17
0 | 1 |

1 | | R

2 [ R |

3 l R R

4 R I |

5 R | R

6 R R |

7 R R R

NOTE

Because of addressing limitations, this module is not com-
patible with PDP-11/23 systems with more than 64K bytes of

memory.
512 X 4 15 2
PROM/ROM l ‘
|| | |1 || |
CHIPS T
| — —
wis | owiz 4096 — LOCATION ADDRESS BYTE
w16 (W8-W10 INSTALLED; W11-W14 REMOVED) POINTER
AL
4K ADDRESS
SPACE JUMPERS
15 0
256 X 4
PROM/ROM [ l } ‘
! L | \ L1 L L1
CHIPS - - T
| | T T - T T
wis | w7 2048 — LOCATION ADDRESS BYTE
wie (W11 AND W12 INSTALLED; W8-W10 REMOVED) pOINTER
-
HIGH/LOW
< ADDRESS GH/LOW 2K SELECT

SPACE JUMPERS

W13 INSTALLED:
LOW 2K (0-7777)
W14 INSTALLED
HIGH 2K (1000-17777)

MR 5427

MRV 11-A Address Word Format
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12-15 8-11 o 4-7 3-0 °
: N — | £ | ce7
: ) £ [ ] ces
: R S N
: i I — | cea
: T —- ) ces

S — [ ——
: I — — | co

M7942 ETCH REV. D

e

M7942 Etch Rev D
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512 by 4-Bit PROM Addresses

Bank Address

Jumpers

w15

=
[}

3
3

Word/Byte
Address

Row

Physical

BRPLY L
Jumper

DIV~ T~
T T VXTT T

DT VTV I

0-1777
2000-3777
4000-5777
6000-7777
10000-11777
12000-13777
14000-15777
16000-17777

CEO
CEH1
CE2
CE3
CE4
CE5
CE®6
CE7

WO
Wi
w2
W3
w4
w5
we
W7

256 by 4-Bit

ROM Addresses

Bank Address
Jumpers

W15 W16

=
=

W13 Installed
W14 Removed

Word/Byte Address

W13 Removed
W14 Installed

Physical

Row

BRPLY L
Jumper

s R v B v B o B

I
|
R
R
|
|
R
R

v v s vl « B

0-7776
10000-17776
20000-27776
30000-37776
40000-47776
50000-57776
60000-67776
70000-77776

100000-107776
110000-117776
120000~ 127776
130000-137776
140000-147776
150000-157776
160000-167776
170000-177776

CEO
CE2
CE4
CE6
CE1
CE3
CE5
CE7

WO
w2
w4
we
Wi
W3
25

W7

BRPLYL Select

Empty Row

Remove Jumper

CEO
CE1
CE2
CE3
CE4
CE5
CE8
CE7

WO
Wi
W2
W3
w4
W5
w6
w7

792



MRV11-BA/M8021

MRV11-BA ULTRAVIOLET PROM-RAM

The MRV11-BA is a high density multifunction module with two independently
configurable, asynchronous serial lines which are compatible with RS232-C and
RS-423.

Amps Bus Loads Cables
+5 +12 AC DC

W/0 PROM 0.58 0.34 2.8 1.0 None
(0.67 max.) (0.41 max.)

With 0.62 0.5

PROMs (0.744 max.) (0.6 max.)

Standard Addresses

RAMs 20000-20777
PROMs 140000-157777
Standard Vectors

None

Diagnostic Programs

Refer to Appendix A.

Related Documentation

MRV11-BA LSI-11 UV PROM-RAM User’s Manual (EK-MRV 11-TM)
Field Maintenance Print Set (MP00354)
Microcomputer Processor Handbook (EB-18451-20)

Recommended PROM Types

DEC MRV 11-BC Intel 2708 1024 X 8-bit, MOS, tri-state, erasable,
(DEC PN 23-00087-01) ultraviolet (24-pin DIP)
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MRV11-BA/M8021

HIGH BYTE
PROMS

LOWBYTE
PROMS

—

1 r 1 1
O 1isTiK 2ND 1K 3RD 1K O 4THIK o
PROMS PROMS PROMS PROMS
E29 E19 E14 E9
E28 E18 E13 E8
oCrow22
PROM oo w7
W20

O-C—-O W18 BANK 7 ENABLE oo wia
PROM oo w13
ENABLE | O-E=rowi2

oo wii
RAM DISABLE O-C_3-0 W10

oo ws

oL_1ows

RAM o—owr

o-Cows

ADDRESS | 5—0ws

o-—owa

oLow3

PROM of_owz

ADDRESS \ O-C 3O w1

o-owz21

MRV 11-BA RAM Addressing

794

MR.0822



MRV11-BA/M8021

BITS —& 17 16 15 14 13 12 1 10 09 08 07 06 05 04 03 02 01 00
ADDRESS
FORMAT
R
DECODED BY RAM INTEGRATED
JUMPER —& W3 wa W5 W6 w7 w8 w9 w13 w20 CIRCUITS
l 1 l l l l (256‘0137731 WORDS)
BYTE POINTER
FACTORY (DATOB BUS CYCLES ONLY)}
— I 1 1 1 R 1 I R R
CONFIGURATION 0=WRITE LOWBYTE (0:7 )
32K SELECT l l 1 l l l l 1=WRITE HIGH
DECODED BY ADDRESSING
« ~ — —— AND CONTROL LOGIC
4K AND 1K 256 WORD
SELECT SELECT
1=0 =1
R=1 R=0
NOTES:
1. Factory configured address range = 20000 — 20377
2. | = Jumper installed; R = Jumper removed
3. W10 removed = RAM ENABLE
W10 installed = RAM DISABLE
MR-5536
MRV 11-BA RAM Addressing
BITS —& 17 16 15 14 13 12 1 10 09 08 07 06 05 04 03 02 01 00
ADDRESS
FORMAT
l l l l l * ’
—
DECODED BY PROM
JUMPER —& W1 w2 w15 W17 W16 INTEGRATED CIRCUITS
l l l l l PROM SIZE (1K WITHIN 4K BANK)
DECODED BY ADDRESSING AND
FACTORY
— | i | R CONTROL LOGIC. 1K SEGMENTS
CONFIGURATION ARE ENABLED VIAW11-W14:
;Il:I(USELECT 1 L l PROM JUMPER CONFIGURATION
o — SIZE w11 | wiz | w13 | w14
4K SELECT
o R R R R
1K R R R 1
2K R R 1 ]
3K R ! ' !
NOTES
4K ] I 1 1
1. Factory configured address range = 140000-157777
2. 1 = Jumper installed R = Jumper removed
MR-5537

MRV 11-BA PROM Addressing
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MRV11-BA/M8021

RAM Addressing Summary

Address
Range (Octal)

Memory Jumper Configuration
(I=Installed; R=Removed)

Bank W3 W4 W5 W& W7 W8

W9 W19 W20

000000-000777
001000-001777
002000-002777
003000-003777
004000-004777
005000-005777
006000-006777
007000-007777
010000-010777
011000-011777
012000-012777
013000-013777
014000-014777
015000-015777
016000-016777
017000-017777
020000-020777
021000-021777
022000-022777
023000-023777
024000-024777
025000-025777
026000-026777
027000-027777
030000-030777
031000-031777
032000-032777
033000-033777
034000-034777
035000-035777
036000-036777
037000-037777
040000-040777
041000-041777
042000-042777
043000-043777
044000-044777
045000-045777
046000-046777
047000-047777

NPORONNONN 4 2ttt d 4 i a 0000000000000 00O0

|
|
l
|
|
|
[
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
l
|
|
|
|
|
|
|
|
I
|
|
|
|
|
|
|
|

TS T T T TIITIIIIIID T TTTTTTSTTTIIIITIIIIT T

s v s ¢ B« Js o s w s v s & B w s o s o s o s o s o s s s o Mt

DI DT D DD DO~ — — = = = = o e e e e e e e = - —

| |
| I
| |
| |
| |
| |
| |
| |
| I
| l
| |
| |
| |
| |
| |
| |
| |
| |
I |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |

Euieu iy iies s o s o s o s o B « Jis o Hs o Hs o Mt o Js o Mo o His o Bl o s s o s o e
TTITIDTTTII T TN T TIITTIITTTIITTIITTIITTTIITITTIDD
RSV S E s s s s B o s o s Bt s B o Bt o Bl o Hiie o B o s o s v B « Mt s B o B o
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MRV11-BA/M8021

RAM Addressing Summary (Cont)

Address Memory Jumper Configuration
(I=Installed; R=Removed)

Range (Octal) Bank W3 W4 W5 W6 W7 W8 W9 W19 W20

050000-050777
051000-051777
052000-052777
053000-053777
054000-054777
055000-055777
056000-056777
057000-057777
060000-060777
061000-061777
062000-062777

|
|
|
|
|
|
|
|
|
|
|
063000-063777 |

T T T TDXIXIIXIIVDIVIDID
T T T T DXIXIDIVIVDIVIDD
- T T T T T T
T T IDIJT T IVIVT T IUVD
TITTIVTDT DT DT D

o v e v s ¢ I v B

| 1
| |
| |
| I
| 1
| |
1 I
| |
| |
| |
| 1
| |

WWWWNNNDNDNDNNDN

064000-064777
065000-065777
066000-066777
067000-067777
070000-070777
071000-071777
072000-072777
073000-073777
074000-074777
075000-075777
076000-076777
077000-077777
100000-100777
101000-101777
102000-102777
103000-103777
104000-104777
105000-105777
106000-106777
107000-107777
110000-110777
111000-111777
112000-112777
113000-113777
114000-114777
115000-115777
116000-116777
117000-117777

ADADDDOLADDOLEDIADADLDDLELDLDEDEDLOWWWLWLWWWWWOWOWOW

|
|
|
|
1
1
1
|
|
|
|
|
|
|
|
|
|
|
I
|
|
|
|
[
|
|
|
1

s s o s « i o s o s v i o Jo o e v s s s s v

TIIVVIVIDDD - - T T TS TTITIVIDIIVDITIIDITTTTT
s e o s v s ¢ i s Bw o B v Hbs s Hamnite v s w o v B « R o s ¢ s w o v
s ¢ s v Mhais « b « Mhansnls o Hbs o B o s ¢ s o B o B o s e ¢ s ¢
-~ T T T T T TI TV TV TIVDTIDTD

PIYIIIIVIPVIVIVIIIIDDDID- -~~~ —~———7———7 77

|
|
1
|
|
|
|
|
|
|
|
|
|
I
|
|
|
|
|
|
|
[
|
|
|
|
|
I

797



MRV11-BA/M8021

RAM Addressing Summary (Cont)

Address Memory Jumper Configuration
(I=Installed; R=Removed)

Range (Octal) Bank W3 W4 W5 W6 W7 W8 W9 W19 W20

120000-120777
121000-121777
122000-122777
123000-123777
124000-124777
125000-125777
126000-126777
127000-127777
130000~ 130777
131000~ 131777
132000~ 132777
133000-133777
134000-134777
135000~ 135777
136000-136777
137000-137777

TV TVVVDIDDVIDIVIDVDIDIDIDOD
oo s w lbs o M o Rhunt o i © 2 v A B
- T ITIT TV TV T ID
T TTDTI TV VDTV TV D

TV~~~ - -7~

| |
| |
| |
| |
| |
| |
| [
| |
| |
| |
| |
| |
| |
| |
| |
l |

D IVVITVIVDIVDVDITXVDITITVTIVITIDD

|
|
|
|
|
|
|
|
|
|
|
|
|
I
I
|

OO oao oo

140000- 140777
141000-141777
142000-142777
143000- 143777
144000-144777
145000-145777
146000-146777
147000-147777
150000~ 150777
151000-151777
152000- 162777
163000~ 153777
154000-154777
1565000~ 155777
156000~ 156777
157000-157777
160000- 160777
161000-161777 | 7°
162000- 162777 | 7*
163000-163777 | 7°
164000-164777 | 7*
165000-165777 | 7°
166000-166777 | 7°

\'IG)O)O)O')G)C)@O')O)O)O)O)CDG)O)O)
-TT T T T TIIIXIITITIIJITIVII T
Bujie v e s o B o B o M o B s ¢ Mo o s o s o B
=t s v s ¢ Js « Bt ¢ Jbs v B o Hbs o B o s o Bl o Mo o
SV Rs s Bts v B o B o B s Bt ¢ B o B o Bt o His s B o |

DIV DD -~ ——————————— — — —

| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| l
| |
| |
| |
| |
| I
| |
| |
| |
| |
| |
| |

VIV ITVDTVI VDD IODIVDIDDIDIDITDIDIDIDD
VIV ITVVDVDIVVDITDDDDDODODIDITDIDD

*The bank 7 enable jumper W18 is factory installed to allow addressing in
bank 7.
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MRV11-BA/M8021

RAM Addressing Summary (Cont)

Address Memory Jumper Configuration
(I=Installed; R=Removed)

Range (Octal) Bank W3 W4 W5 W6 W7 W8 W9 W19 W20

167000-167777 | 7" | | R R R | R 1 I
170000-170777 | 7* | | R R R R | R R
171000-171777 | 7* | | R R R R | R |
172000-172777 | 7* | | R R R R | | R
173000-173777 | 7* | l R R R R | I l
174000-174777 | 7* | | R R R R R R R
175000-175777 | 7° | | R R R R R R |
176000-176777 | 7°* | | R R R R R | R
177000-177777 | 7* | | R R R R R | |

*The bank 7 enable jumper W18 is factory installed to allow addressing in
bank 7.

799



MRV11-BA/M8021

NOTE
The following jumper configurations illustrate configuring the
address range in banks above bank 7 (not implemented in pre-
sent LSI-11 system configurations). w8, W9, W19, and W20
can be configured as shown in the preceding pages to select
the desired segment within the bank.

Address Memory Jumper Configuration
(I=Installed; R=Removed)

=
o
=
N

Range (Octal) Bank W3 W4 W5

200000-217777 10
220000-237777 11
240000-257777 12
260000-277777 13
300000-317777 14
320000-337777 15
340000-357777 16
360000-377777 17
400000-417777 20
420000-437777 21
440000-457777 22
460000-477777 23
500000-517777 24
520000-537777 25
540000-557777 26
560000-577777 27
600000-617777 30
620000-637777 31
640000-657777 32
660000-677777 33
700000-717777 34
720000-737777 35
740000-757777 36
760000-777777 37

TIDDIIID -~ -~~~ - "DIDIDIIIII
TDIT - - " " VIIDID - - - " JIII~~ "~
D" "D~ - I~ "TJI - "I~ "TD~~
TTITITI T T T TI DD DT

TTVTIVIIITDIIDIIIDIDD ———————~
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PROM Addressing Summary

Address Memory Jumper Configuration
(I = Installed; R = Removed)
Range (Octal) Bank W1 W2 W15 W17 w16

000000-017777 0
020000-037777 1
040000-057777 2
060000-077777 3
100000-117777 4
120000-137777 5
140000-157777 6
160000-177777 7*
200000-217777 10
220000-237777 11
240000-257777 12
260000-277777 13
300000-317777 14
320000-337777 15
340000-357777 16
360000-377777 17
400000-417777 20
420000-437777 21
440000-457777 22
460000-477777 23
500000-517777 24
520000-537777 25
540000-557777 26
560000-577777 27
600000-617777 30
620000-637777 31
640000-657777 32
660000-677777 33
700000-717777 34
720000-737777 35
740000-757777 36
760000-777777 37

DI IITIVTLDDLD - - TTIVNIVIIVIIVIVDDDST T T
s s M vl o M v s v B « Jis o s B o R v s w s o o o o o s o Jio v |
ndilils v Jis o Rumianils  Jis v Raunite v Jis v Bt v Jbs ¢ Bt o Hio v Humulaiiis o His o BRnmis ¢ Bbs s B v s o]
s o Maulils o Rilils o Rl o il v Riits v Bl v Bl o B o B o s o B o B v B B o B o]

PIYPIIPIIPIIVIIDVDIIIVIDIDDODT -

*The bank 7 enable jumper W18 is factory installed to allow
addressing in bank 7.
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PROM Addressing

Address™ 10 09 08 07 06 05 04 03 02 O1|Address Bits
Octal Binary 22231 2 3 4 5 6 7 8 |PROMPins

0 00000000000|L L L L L L L L L L

2  00000000010JL L L L L L L L L H

4 00000000100|L L L L L L L L H L |Actuallogic

6 00000000110]L L L L L L L L H H |LevelsRequired
10 00000001000JL L L L L L L H L L (10244

12 00000001010|L L L L L L L H L H |Locations)

14

3776 11111111110)|lH H H H H H H H H H

*Bus address bit 0 is not used. Therefore, only even-numbered addresses
are shown.
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MRV11-C READ-ONLY MEMORY MODULE

The MRV 11-C is a flexible, high-density ROM module used with the LSI-11
bus. The module contains 129 wirewrap pins and 16 24-pin ROM chip sock-
ets that use a variety of user-supplied ROM chips. Masked ROMs, fusible
link ROMs and ultraviolet erasable PROMs are acceptable to use. The
MRV 11-C is shipped without jumpers installed.

Using 4K X 8 ROM chips, the total capacity of one M8048 module can be
64K bytes, accessible either by direct access or window mapping.

Amps Bus Loads Cables

+5 412 AC DC None
0.8 2 1

(plus ROM chip power)

Standard Addresses

Recommended window starting address 760000
Bootstrap starting address: 16-bit system 173000; 18-bit system 773000

Technical detailed information is beyond the scope of this manual. Addi-

tional information can be found in the Microcomputer Processor Handbook,
EB-18451-20.

Related Documentation

MRV11-D Universal PROM Module User Guide (EK-MRV1D-UG-001)
Field Maintenance Print Set (MP-00871)
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Compatible UV PROMs (Ultraviolet)

UV PROMs Chip Array Size Maximum Memory Size
Intel 2758 1K X 8 16K bytes
Intel 27 16 2K X 8 32K bytes
Intel 2732 4K X 8 64K bytes
Mostek MK27 16 2K X 8 32K bytes
T.1. TMS 2516 2K X 8 32K bytes
T.l. TMS 2532 4K X 8 64K bytes

Compatible PROMs

PROM Chip Array Size Maximum Memory Size
Intel 3628 1K X 8 16K bytes
Signetics 8252708 | 1K X 8 16K bytes
Signetics 82S 181 1K X 8 16K bytes
Signetics 82S 191 2K X 8 32K bytes
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N N

1 I 1 I 1 |
4129
~ J89 186
J128 [T ] [—Lr— R
J127\:i 187 I8~ jg;
nzs | XE44 XE38 XE32 XE26 BE A XN 1m0
J125\\j\k CHIP CHIP CHIP CHIP J83 i i
n2a—I SETO SET 1 SET 2 SET 3 B2 % 178
23— HIGH HIGH HIGH HIGH J79 —A A J76
22—l BYTE BYTE BYTE BYTE 3771 —4 474
J121——A 15K A——I72
|4
n20— 173 = J;‘
me——a A——70
mg—* = K69
mr— J66 __J68 AAJBT 65
me—f 7 XE43 XE37 XE31 XE25 J65 AA 463
s ——=x CHIP CHIP cHIP CHIP J62 Ak 161
114 ——K SETO SET1 SET2 SET3 160 — 2T e
" 13//1\ Low Low Low Low o8 —— Aoy
121X BYTE BYTE BYTE BYTE
12 N J—— 156
NERE! 155 AX—— J54
Jiio i JSZ\ A—1— 53
J109 A b e b ! 50— TAA—T 451
nos” 4~ AA—1— Jag
A 48—k
J107 N XE42 XE36 XE30 XE24 Jag AN 947
J106 A CHIP CHIP CHIP CHIP Ja4 —— A 45
J105 A SET 4 SET5 SET 6 SET 7 Jag— A3
J104 X HIGH HIGH HIGH HIGH A J41
3103 A BYTE BYTE BYTE BYTE 38 A Ja0
J102 A 135 AA J39
5ot N N 137
4100 8 3242 136
] [ I ] L
199 129 A 134
498 X 33
XE41 XE35 XE29 XE23 J24 2B AN
CHIP CHIP CHIP CHIP 123 J31
SET 4 SET 5 SET6 SET 7 T2 A J30
Low Low Low Low o1 J28
BYTE BYTE BYTE BYTE 120— N Ja7
497 |
—A
JQS\\i
495 ———
R
93— A
92— 91
A——J30
NOTE: SEE TABLE 16 FOR WIREWRAP PIN IDENTIFICATION. MR-3083

MRV 11-C Wirewrap Pin Locations
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MRV11-C/M8048

START

WINDOW
MAPPING

DIRECT

ADDRESS
MODE

CONTROL
STATUS
REGISTER
16K 32K 64K
BYTES BYTES BYTES
16K 32K 64K
BYTES BYTES BYTES DIRECT
I J ADDRESSES
WINDOW
MAPPING
ADDRESSES

NO YES

BOOTSTRAP

O

INCOMPLETE
MEMORY
i 16K 32K 64K
BYTES BYTES BYTES
ROM CHIPS T j
CHIP ASSIGN
ACCESS TIME STARTING
T ADDRESS
DATIO BUS
CYCLES
END
MR-3879

Configuration Procedure

807



MRV11-C/M8048

Wirewrap Pin ldentification

Wirewrap Pin
Designation

Function

J1

J2

J3

J4

J5

J6

J7

J8

J9

J10
Ji11
J12
J13
J14
J15
J16
J17
J18
J19
J20
J21
J22
J23
J24
J25
J26
J27
J2s
J29
J30
J31
J32
J33
J34
J35
J36
J37
J38
J39
J40
Ja1
J42
J43

RXCX pull-up resistor

RXCX optional capacitor

RXCX signal

LMATCH input for BDOUT control
LMATCH for BDOUT control

Window address enable ground

Window address enable

High byte chip enable bit A11

CSR high byte bit 8 chip enable output
High byte chip enable bit A12

CSR high byte bit 9 chip enable output
High byte chip enable least significant bit
CSR high byte bit 10 chip enable output
High byte chip enable intermediate bit
CSR high byte bit 11 chip enable output
High byte chip enable most significant bit
CSR high byte bit 12 chip enable output
Boot address chip enable bit A11

Boot address chip enable bit A12

Boot address chip enable least significant bit
Boot address chip enable intermediate bit
Boot address chip enable most significant bit
Boot address chip enable ground reference
Boot address chip enable 5 V reference
Direct address bit 11 chip enable output
Low byte chip enable A11 bit

CSR low byte bit O chip enable output
Direct address bit 12 chip enable output
Low byte chip enable A12 bit

CSR low byte bit 1 chip enable output
Direct address bit 13 chip enable output
Low byte chip enable least significant bit
CSR low byte bit 2 chip enable output
Direct address bit 14 chip enable output
Low byte chip enable intermediate bit
CSR low byte bit 3 chip enable output
Direct address bit 15 chip enable output
Low byte chip enable most significant bit
CSR low byte bit 4 chip enable output
Reserved for future DIGITAL use.
Window address bit 15 compare ground
Window address bit 13 compare input
Window address bit 12 compare ground
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Wirewrap Pin Identification (Cont)

Wirewrap Pin
Designation

Function

J44
J45
J46
J47
J48
J49
J50
J51
J52
J563
J54
J55
J56
J57
J58
J59
J60
J61
J62
J63
J64
J65
J66
J67
J68
J69
J70
J71
J72
J73
J74
J75
J76
J77
J78
J79
J80
J81
Jg2
J83
J84

J8s
J86

Window address bit
Window address bit
Window address bit
Window address bit
Window address bit
Window address bit
Window address bit
Window address bit
Window address bit

14 compare input
14 compare ground
15 compare input
16 compare ground
16 compare input
13 compare ground
17 compare input
17 compare ground
12 compare input

Direct address 32K memory limit output
Direct address 16K memory limit output

Direct address memory limit input

Direct address 8K memory limit output

Direct address bit
Direct address bit
Direct address bit
Direct address bit
Direct address bit
Direct address bit
Direct address bit
Direct address bit
Direct address bit
Direct address bit

17 compare ground
16 compare input
16 compare ground
17 compare input
15 compare ground
15 compare input
14 compare ground
14 compare input
13 compare ground
13 compare input

CSR high byte bit 15 enable ground

CSR high byte bit 15 enable input

High byte chip enable window address function
High byte chip enable direct address function
High byte chip enable function select drivers

Bit 7 chip select enable input
Bit 7 chip enable decoder output
Bit 6 chip select enable input
Bit 6 chip enable decoder output
Bit 5 chip select enable input
Bit 5 chip enable decoder output
Bit 4 chip select enable input
Bit 4 chip enable decoder output
Bit 3 chip select enable input
Bit 3 chip enable decoder output
Bit 2 chip select enable input
Bit 2 chip enable decoder output
Bit 1 chip select enable input

Bit 1 chip enable decoder output
Bit O chip select enable input
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Wirewrap Pin ldentification (Cont)

Wirewrap Pin
Designation

Function

J87
J88
J89
Joo
Jo1
Jo2
Jo3
Jo4
Jos
Jo6
Jo7
Jos
Jog
J100
J101
J102
J103
J104
J105
J106
J107
J108
J109
J110
J111
J112
J113
J114
J115
J116
J117
J118
J119
J120
J121
J122
J123
J124
J125
J126
J127
J128
J129

Bit O chip enable decoder output

Boot address enable ground

Boot address enable

DAL 4 CSR address select signal

DAL 4 CSR address select ground

DAL 1 CSR address select signal

DAL 1 CSR address select ground

DAL 2 CSR address select signal

DAL 2 CSR address select ground

DAL 3 CSR address select signal

DAL 3 CSR address select ground

Pin 18 input for chip set 5

Chip wirewrap interconnection for chip set 5
Pin 20 input for chip set 5 (chip enable 5)
Pin 18 input for chip set 4

Chip wirewrap interconnection for chip set 4
Pin 20 input for chip set 4 (chip enable 4)
Pin 18 input for chip set 6

Chip wirewrap interconnection for chip set 6
Pin 20 input for chip set 6 (chip enable 6)
Pin 18 input for chip set 7

Chip wirewrap interconnection for chip set 7
Pin 20 input for chip set 7 (chip enable 7)
Reserved for future DIGITAL use.

ROM interconnection, ground reference
Chip enable bit bus input

Address bit A11, used as chip input A10
Chip interconnection loop (to wirewrap pins)
Address bit A12, used as chip input A11
Chip interconnection loop for chip pin 21
ROM interconnection +5 Vdc voltage reference
Pin 18 input for chip set O

Chip wirewrap interconnection for chip set O
Pin 20 input for chip set O (chip enable 0)
Pin 18 input for chip set 1

Chip wirewrap interconnection for chip set 1
Pin 20 input for chip set 1 (chip enable 1)
Pin 18 input for chip set 2

Chip wirewrap interconnection for chip set 2
Pin 20 input for chip set 2 (chip enable 2)
Pin 18 input for chip set 3

Chip wirewrap interconnection for chip set 3
Pin 20 input for chip set 3 (chip enable 3)
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Control and Status Register

Each MRV 11-C board uses one 16-bit control and status register located in
the system I/O page to determine mapping of ROM segments into windows
in the window mapped mode. The default address for this CSR is 177000
(777000 in the PDP-11/23 system). The valid address range for CSRs is
177000 to 177036 (777000 to 777036 on PDP-11/23s).

The CSR contains a 5-bit read/write field for each window. The number
stored in this field (0O to 31,y) selects the desired 2Kb region from the
MRV 11-C board to be associated with the window in question. CSR bits O
through 4 control the mapping of the low address window, window O. The
low five bits of the upper byte (bits 8 through 12) control the mapping of
window 1.

The MRV11-C optionally provides a window enable/disable capability.
When this option is selected, bit 15 of the CSR is used to enable or disable
window response under program control. When bit 15 is a 0, the board will
respond to references to the CSR or DATI or DATIO references to either of
the windows. When bit 15 is a 1, only the CSR will respond. If the en-
able/disable option is not selected, bit 15 of the CSR will be read only and
will always be 0. The enable/disable bit has no effect on direct mode ad-
dressing or the bootstrap window capability. If enable/disable option is
used, bit 15 on system initializes, disabling the board.

Control and Status Register Addresses

CSR Bit 4 Bit 3 Bit 2 Bit 1
Address J90 to J91 J96 to J97 J94 to J95 J92 to J93

177000*
177002
177004
177006
177010
177012
177014
177016
177020
177022
177024
177026
177030
177032
177034
177036

T T T T T T TNV IVIDIVDDD
T T TDDIIDIDT T T T IDID
TTDIV T TIVD T TV TID
TTIDTIDTIDTDTDDTIDTD

R = jumper removed. | = jumper installed.

*Default address
NOTE

Install J67 to J68 to allow the use of bit 15 of the CSR.
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MRV 11-C Direct Addressing Starting Address

Starting Bit 17 Bit 16 Bit 15 Bit 14 Bit 13
Address Bank |57 to 60 | 59to 58 | 61t0 62 | 63 to 64 65 to 66
0 0 | i l l |
20000 1 1 | | | R
40000 2 | | [ R |
60000 3 | | | R R
100000 4 | | R [ [
120000 5 | | R | R
140000 6 | | R R |
160000 7 | | R R R
200000 10 | R | | |
220000 11 | R l | R
240000 12 [ R | R l
260000 13 | R l R R
300000 14 | R R | |
320000 15 | R R | R
340000 16 | R R R |
360000 17 | R R R R
400000 20 R | | | |
420000 21 R | | | R
440000 22 R l | R l
460000 23 R | | R R
500000 24 R | R | |
520000 25 R | R | R
540000 26 R | R R |
560000 27 R | R R R
600000 30 R R | | l
620000 31 R R | | R
640000 32 R R | R |
660000 33 R R | R R
700000 34 R R R | |
720000 35 R R R | R
740000 36 R R R R |
760000 37 R R R R R

R = jumper removed.
| = jumper installed.
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Using Multiple Boards

Up to 16 MRV 11-C boards may be configured in a single system. When mul-
tiple boards are present, each board has a unique control and status regis-
ter address assigned in increasing order from 177000 (777000 in PDP-
11/23 systems). Each board can have a unique 4Kb area of the physical
address space set aside for its windows, but it is also possible to share
one 4Kb area of the address space among all MRV 11-C boards installed in
the system. This is done by using the enable/disable capability discussed
earlier. When enable/disable is implemented, the disable bit in the CSR will
be set automatically by BINIT on the bus or by execution of the RESET in-
struction. Therefore, the initial state of the system will have all boards dis-
abled. To access a particular segment of ROM in this multiboard con-
figuration, the programmer first enables the desired board and maps the
segment. When access to that segment is completed, the board is again
disabled to allow another board to be selected some other time.

Chip Enable Jumpers

Sockets Enabled | Chip Enable Signal| Wirewrap Jumpered Pins
XE43, XE44 CEO J86 to J87
XE37, XE38 CE1 J84 to J85
XE31, XE32 CE2 J82 to J83
XE25, XE26 CE3 J80 to J81
XE41, XE42 CE4 J78 to J79
XE35, XE36 CE5 J76 to J77
XE29, XE30 CE6 J74 to J75
XE23, XE24 CE7 J72 10 J73
NOTE

J40 and J110 are unused at this time.

ROM Chips

The ROM is provided by the user and consists of up to 16 chips that are
inserted into prewired sockets. The chips will be either 1K X 8 bit, 2K X 8
bit, or 4K X 8 bit ROMs. When the MRV 11-C is fully populated, the result
will be either 16K, 32K, or 64K bytes of memory. These ROMs can be sup-
plied by a variety of vendors and the basic configuration for many of the
ROMs is standardized except for pins 18, 19, 20, and 21. The configuration
of these pins will vary depending upon the size of the ROM and the vendor
who supplies them. The user should verify the vendor’s specifications in
order to determine if a particular ROM can be used on the MRV 11-C.
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The MRV 11-C module is configured so that the user can select the signals
that are applicable to pins 18, 19, and 21. The board provides wirewrap
pins for the user to select the A11, A12, 5 Vdc or ground. There are three
individual loops that interconnect all chips and three wirewrap pins avail-
able for each individual chip. Wirewrap pin J112 interconnects pin 19 of all
the chips and pin J116 interconnects pin 21 of all the chips; these are nor-
mally designated as the A10 or A11 inputs to the chips.

Wirewrap pin J114 interconnects wirewrap pins that are individually asso-
ciated with each chip. Pin 18 of each chip is individually wired to a wirew-
rap pin and chip pin 20 is wired to the chip enable signal. Chip pin 20 is
also individually wired to a wirewrap pin. The user must determine from the
vendor’s specifications which signals apply to which pins and must install
jumper wires as needed to configure an operational module.

INTEL 2716 INTEL 2732
PIN CONFIGURATION PIN CONFIGURATION

A7 O ~ 24 [ Vee A7 O ~ 24 [J Vee
e ] 2 23] A8 Ag ] 2 23[] A8
As [ 3 221 A9 as [ 3 22 A9
aq ] 4 21 vpp — TO 5 VDC as O] 4 217 An o AzH
A3 []s QODO_E/TOEE a3 s gojb'E/va/TOCE
A2 (] 6 19 [ Ajg— TO ATTH a6 19:,AM)/TOAHH
a7 g cE— TOOE  ° A [ 7 15:10_5'/10ﬁ
Ao 8 17307 Ap ] 8 17307
0o [] 9 16 [J O6 oo [ 9 16 [] 06
o1 10 157 Os 0110 157 05
02 O 11 14 [ 04 02 O] 11 143 04
GND []12 137 03 GND []12 137 03

2K X 8 ROM 4K X 8 ROM

MR.3262

MRV 11-C ROM Pin Configuration Sample
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MRV11-D UNIVERSAL PROM MODULE

GENERAL

The MRV<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>