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1.0

GENFRAL DESCRIPTICN

The BBll Prewired Backplane Interface System Units are
designed to offer maximized interfacing capability at

lower cost per function between the user's peripheral

devices (ecuipment) and the PDP-11 computer.

PURPOSE

When any of these prewired backplanes is combined with
the associated modules, the PDP-11 Interface System Unit
thus generated shall enable the processor to communicate
with peripheral devices by reading in the appropriate
number of 16-bit data words and/or by sending out the
related number of 16-bit data words. Provisions shall
also be included which will enable computer interrupts
to be made at pre-assigned (hard-wired) priority levels.

MODULE DESCRIPTION

3.1 Introduction to M1500 Series Modules

Three new modules have been developed by Logic
Products for interfacing user devices to the PDP-11,
and PDP-8e - 8/m computers with a greater degree of
flexibility and at a lower cost to the customer.
They are the M15@7 Bus Gates module, M15¢1 Bus Input
Interface module, and the M15@2 Bus Output Interface
module. These modules contain TTL, 10 MHz logic

and are full 16-bit word oriented for use with the
PDP-11 and PDP-8/e on a one module-per-word basis.
They also contain the required receivers and/or
drivers for bus connection. All three modules plug
into standard bus expansion hardware.

3.1.1 Bus Gates Module (M15@¢d)

M15@@% contains accessory gates which may be
used to implement a variety of functions in
conjunction with the M15@1 and M15@2.

....Four gates may be used as bus drivers
or open-collector drivers by cutting

out appropriate jumpers....

....Four gates may be used as bus receivers.

....Additional and/or gates.

All have high-drive outputs with a minimum
25 unit load capability. The M150@ utilizes
a single height, single width, extended
length circuit board.

Bus Input Interface Module (M15@1)

M15@1 contains 1l6-=bus drivers with a common
enabling gate. Drivers receive external
data signals via a 4@-conductor cable con-
nector that is mounted on the card. Two D-
type flip-flops are provided. One may be
an Interrupt Request Enable Flag or one-=bit
Control and Status Register (SCR), and the
second may be set by the peripheral device
via the same external signal cable (extra
pins) and triggered with either a high or
low going transition. By using several mo-
dules, input can be easily expanded, thus
providing a mulitplexer capability. M15¢1
utilizes a single-height, single-width, ex-
tended-length circuit board.

Bus Output Interface (M15@2)

M1502 contains 16 bus receivers and a 1l6-bit
flip-flop storage register. This register
is organized into two 8-bit bytes with separ-
ate enabling gates for each byte. Output of
flip-flop registers is simultaneously avail-
able through wire wrap piﬁs on the back pane
with a 10-unit load drive capability as well
as to a 40-conductor cable connector mounted
on the card. The latter outputs have a 1lK-
ohm pull-up register which allows a 20-=unit
load drive output capability. Resistors may
be cut out to give an open-collector con-
figuration which will drive up to +30 volts
at up to 40 mA., Three additional flip-flops
may provide Interrupt Enable, Interrupt
Request and Data Ready Flags. Two have out-
put via the external cable connector and the
backplane pins simultaneously. All three
flags may be loaded with bus data. The ex-
ternal cable connector has two extra pins
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4,0 CABLES

There are presently two types of cables available for use
with the M1501 and M1502 modules.
from 40-conductor flat cable

minated somewhat differently.

that are assignable by the user to any wire
wrap pin. M15@2 utilizes a double-height,
single=width, extended-length circuit board.

How M15@@¢ Series Provides PDP-11 UNIBUS
Interfacing

One M15@1 module contains all of the bus
drivers required to read one l6-bit, TTL
word from a user device into the PDP-11.
One M1502 module contains all of the bus
receivers and buffer registers required

to transfer two 8=bit bytes from the PDP-11
to a user device at a wide variety of volt-
age and current levels. M15@@ provides
extra gate configurations if needed, de-
pending on the complexity of the interface.
A basic non-interrupt, program-controlled
system that would read one word into the
PDP-11 and transfer one word out to a user
device would consist of only one M15@1, one
M15@2 and an Address Selector module M1f5.
This basic system can easily be expanded to

allow any number of peripherals to be handleq.

Each M1@5 Address Selector module that is
used will select up to four M15¢1 Bus Input
Interface modules or up to four M15@2 Bus
Output Interface modules.

The D-type flip-flops are used as Control
and Status Registers to control peripheral
functions and enable an interrupt via an
M7821 Interrupt Control module. Each M7821
module that is used may give the interface

a dual interrupt capability on two different
priority levels and will provide the Central
Processor with two vector addresses for
peripheral servicing subroutines. The mM7821
will also make a Non-Processor Request for a
DMA transfer.

Both are fabricated
(DEC 17-00004) but are ter-

Double-=Ended

nectors (H856) on both ends.
H856

Cable - Terminated with DEC standard con-

: H856
BCO8R : |

PART NO. | LENGTH DEscRiPEibN
BCO8SR-01 1t 40 Cond. Flat
BCO8R-06 6" 40 Cond. Flat
BCO8R-08 8! 40 Cond. Flat
BCO8R~10 10 40 Cond. Flat
BCO8R-12 12 40 Cond. Flat
BCO8R-20 20" 40 Cond. Flat
BCO8R-25 25" 40 Cond. Flat
BCO8R-50 50" 40 Cond. Flat
BCO8R-60 60" 40 cond. Flat
BCO8R-100 100" 40 Cond. Flat
BCO8R-130 130" 40 cond. Flat
BCO8R-160 Flat

Single-Ended Cable
standard connector

160" 40 Cond.

- for custom applications this cable has DEC
(H856) on ‘one end only.

H856 Unterminated
B CO 4Z . T R W\,}
<
e
BC04z-01 40 Cond. Flat
BC04Z-06 6' 40 Cond. Flat
BC04Z~-10 10° 40 Cond. Flat
BC04Z-15 15" 40 Cond. Flat
SIZE |CODE NUMBER REV
SP BB11-H-8
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PART NUMBER LENGTH DESCRIPTION
BC04Z=25 25" 40 Cond. Flat
BC04Z-50 50" 40 Cond. Flat

4.1 Cable Connector for User's Eguipment

The I/0 connector (male) on the M1501 and M1502
boards is available under Part No. H854 for customersd
requiring it.

4.2 Tools
No special tools are required for the basic inter-

face kits. Should you need to do custom wire wrap-
ping, the following tools are available from DEC:

DESCRIPTION P/N
Hand Wrapping Tool (#30) H811A
Hand Unwrapping Tool (#30) H812A

Pistol Grip Hand Wrapping Tool
(#30) H810A

Wire Wrapping Wire, 1000'
(#30) : 935

PREWIRED BACKPIANE SYSTEM UNITS BBll-H

The BBll-H prewired backplane shall be one of the PDP-11
interface system units designed to interface between the
user's peripheral devices (equipment) and the PDP-11 pro-
cessor. When combined with the associated modules -the BB1ll
H shall provide up to a maximum of four 1l6-bit data words
IN and a maximum of four 1l6-bit data words OUT with a
maximum of four Interrupts from the INPUT.devices to PDP-1
The BB1l-H UNIBUS Connection and module utilization shall
be as follows:
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BBll=-H

Input-4 Words
Output-4 Words
Interrupts-4

N A
BUS
A ouT B c D E F
G772 M1@5 M15@2 M1501 | M150d. |3 System)
TS Mlgs M1502 M15g1 | M7821 12 Unit
UNIRBUS M15@2 M1571 M15@d |1
BUS T
IN
M

BB1l-H (Pin Side)

Input Words

Each of the four input words from the user's equip-
ment shall be coupled to PDP=11 via M1501 Bus Input
Interface modules with their associated I/0 Con-
nectors - one M15@¢1 module for each 1l6-bit Input
Data Word.

Output Words

Each of the four output words from the PDP-11 shall
be routed to the user's equipment via M15@2 Bus
Output Interface Modules with their associated I/0
Connectors - with one M15@2 module associated with
one l6-=bit output data word.

Interrupt Facility

The Interrupt Request (a high-going signal) shall

be made via Pin X of the I/0 Connector of each M1501
module and shall be connected to Pin H2 of the mo-
dule to set the RQ flip-flop.

Bus Requests

Bus Requests from M15@1 #1 in Slot E@l and M15¢1
#2 in Slot E@2 shall be controlled by M7821 Interrupt
control Module in Slot F@2 and shall be made at
Priority Level 5. The M15@1 #1 Slot E@l shall have
a slightly higher priority than the M15¢1 #2 in
Slot E@2 and alsc shall have the lower of the two
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5.

vector addresses.

Similarly Bus Requests from M15¢1 #3 in Slot E@3
and M15@1 #4 in Slot E@4 shall be controlled by
M7821 Interrupt Control Module in Slot F@4 and
shall be made at Priority Level 6 with the M15@¢1
#3 in Slot E@3 slightly higher in priority then
the M15@1 #4 in Slot E@4 and also shall have the
lower of the two vector addresses.

Vector Addresses

The four vector addresses and two device addresses
shall be left unassigned. Further all unused inputs
of active gates on flip-flops shall be connected to
the proper unassigned logic levels.

Address Selection

The M1@5 Address Selector Module in Slot B@2 shall
control the four M1571 Bus Input Interface Modules
used to Read In the four 16-bit Input data words.
Similarly the M1@5 Address Selector Module in Slot
B@3 shall control the four M15@2 Bus Output Inter-
face modules used to Read Out the four 1l6-bit Out-
put data words.

Clockinq Signal

The four M15@1 RIE flip-flops shall all be clocked
by a single signal, CLK CSR H, generated from Select
@7 H and Out Low @ H with the use of M15¢¢ Bidirec-
tional Bus Interfacing Gates module. D@ through D3
shall determine the state of M15@1 #1 through M15@1
#4 flip-fleps respectively.

Address Selector Wiring

The M1@5 Address Selector modules addresses shall
be wired as follows:

CONTINUATION SHEET .
TIME  Bys INTERFACE BB1l-H :
ADDRESS CONTROL FUNCT ION ‘
76XX@4d IN Read in data via M15@1 #1 *Slot
- EZ1
76XXdA2 IN Read in data via M15@1 #2 *Slot~‘
E@2
76XX74 IN Read in data via M15@1 #3 *Slot
EZ3
76XX76 IN Read in data via M15@1 #4 *Slot
EZ4
76XX1@ ouT Read out data via M15@2 #1 Slot
c&DZ1
76XX12 ouT Read out data via M15@2 #2 Slot
c&D@2 .
76¥X14 ouT Read out data via M15@2 #3 Slot |
C&D@Z3
76XX16 ouT Read out data via M15@2 #4 Slot
Cc&D@4
76XX@7P OUT LOW Clock the four M15@1 RQE flip-

flops

* This signal also clears the RQ flip-flop that is associated
with each M15@1.

f
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TABLE I
WokST CASE BUS LOADS (BBl1l-H)
BUS LINES AFFECTED ‘BUS_LOAD UNITS
BUS DATA <@ - 15> 4
BUS ADDRESS <@ - 17> 2
BUS INIT 1
BUS MSYN 2
. BUS CIL 2
BUS CgL 2
BUS GRANT 5 IN H 1
BUS SSYN 2
BUS GRANT 5 OUT 1
BUS NPR 2
BUS éRANT 6 IN H 1
BUS GRANT 6 OUT 1
BUS éRs 1
BUS SACK 2
BUS BUSY 2
BUS INTR 1
BUS BR6 1
SIZE [CODE NUMBER REV
SP BB11-H-8 A
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1.0 PREREQUISITES

1.1 PDP-11 Pro cessor

1.2 UNIBUS Connection (See Accessories)

1.3 Kitll-HT

This is a prerequisite for field service in-
stallation or maintenance.

1.4 System unit must be Revision B or higher.

2.0 ACCESSORIES

2.1 UNIBUS Connection

One internal UNIBUS connector M920 is required
when a BBll-H is mounted in a cabinet containing
other system units. One UNIBUS cable BCllA-XX,
of correct length, is required when a BBll-H is_
the first unit in an expansion box. These items
are not supplied as part of a BBll-H and must be
ordered separately.

2.2 I/0 cables

One I/0 cable BCO8R-XX (H856 Connector to H856
Connector) or BC04Z-XX (H856 Connector to open

end), of correct length, is advised for each 16-
bit input data word and one is advised for each
16-bit output data word. These also must be ordered
separately.

3.0 SYSTEM INTEGRATION

When installing a BBll-H in a PDP-11 system a through
analysis should be made of how the system will be effected

3.1 UNIBUS Loading

A fully configured BBll-H, as Kitll-H is, presents
four (4) bus loads to the UNIBUS. A PDP-11 UNIBUS
can drive twenty (20) bus loads before a bus repeater
is needed.

ENGINEERING SPECIFICATION CONTINUATION SHEET
TITLE BB11-H INSTALLATION. PROCEDURE
S C O P E
The scope of this document is to describe
the procedure for installation of a BBll-H
in a PDP-11 system. It lists prerequisites,
accessories and procedures for getting the
BB1ll-H "on line".
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3.2 Power Supply Loading

A fully configured BBll-H can draw almost four (4)
amperes. Be sure the supply being used has enough
current available.

3.3 Physical Mounting

Be sure there is mounting space available either
in the PDP=11 or an expansion box.

VISUAL INSPECTION

4,1 Check the parts received against the parts ordered
to be sure there are no shortages.

4,2 Check for physical damage, i.e. broken casting,
mounting blocks, modules.

4,3 Look down through the wire-wrap pins to see that
none are bent and touching each other.

SPECIAL WIRING

Special wiring is required when a BBll-H is not fully
configured, i.e. less than four words in, four words
out, and four interrupts.

If UNIBUS interrupt control module M7821 is not installed
in Slot F@2, Bus Grant continuity must be provided by
jumpering Pin F@2-Bl to F@2-Al, If UNIBUS interrupt con-
trol module M7821 is not installed in Slot F@4, jumper
Pin F@4-Bl to Pin F@4-Al.

If a2 bus input interface module M1501 is not installed
in Slot EOl, EO02, EO03, and/or EO04, Pins EO1l-D1, EO02-D1,
E03-D1, and/or E04-Dl1 must be jumpered to ground.

DEVICE ADDRESS SELECTION (M105)

Cut the jumpers on the M105 address selector module for
the bits that are to be decoded as "ones" in the device
address. Start normal user addresses at 764,000 and as-
sign upward. The next sequential address selector mo-

Address 764000 is selected by cutting only the jumper
for bit eleven (1l). Address 764010 is selected by
cutting the jumpers for bits eleven (11l) and three (3)

The M105 in Slot B@2 is for the four input modules and
the one in B@3 is for the output modules.

VECTOR ADDRESS SELECTION (M7821)

Cut the jumpers on the M7821 interrupt control module
for the bits that are to be decoded as "zeros" in the
vector address. Addresses 170, 174, 270, and 274 are
reserved for users.

Addresses 170 and 174 are selected by cutting'jumpers
for bits 7 and'8. Addresses 270 and 274 are selected
by cutting jumpers for bits 6 and 8.

INSTALLATION

8.1 Referring to the module utilization print, plug
the modules into their respective slots.

8.2 Mount the BBll-H in the cabinet.
8.3 1Install the UNIBUS cables, cbnnectors and termina-
tors as necessary. Slot AB@l, Input; Slot AB@Z4,

Output or terminator.

8.4 Connect the power to Slot A03 with the G772 supplied
with the cabinet.

dule will be coded for address 764,010,
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