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GENERAL DESCRIPTION: 
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The IMPll-B is a microprocessor controlled interface which 
provides a full duplex serial connection between a PDPll Computer 
System and the Interface Message Processor (IMP) of the Advanced 
Research Project Agency Network (ARPANET). The IMP is the 
communications processor that interfaces the Host Computer to the 
ARPANET. The IMPll-B ARPANET INTERFACE allows the PDPll user, 
with the addition of appropriate software, to communicate with 
other Host machines on the ARPANET. The IMPll-B will support 
both the local (~30 ft.) distant (~2000 ft.) host operation of 
ARPANET IMP interface. 

FEATURES: 

* Compact design - 2-Hex size SPC modules plus a rack mounted 
indicator and cable connection panel. 

* Microprocessor based (KMCll). 

* Full duplex operation. 

* 16 bit UNIBUS NPR transfers. 

* Indicator Panel. 

* Switch selectable for either the IMP's local or distant 
interface. 

* Static and dynamic diagnostic software and ARPANET test 
program. 

OPERATION: 

.. The IMPll-B logic consists of two modules, a KMCll-A 
microprocesso~ module and a line termination module. To 
initialize the IMPll-B, the PDPll operating software loads the 
Digital supplied firmware code into the KMCll. Once this 
firmware is loaded and started, the IMPll-B is operational. 

A user program issues a command to the IMPll-B by loading the 
command in the pertinent KMCll Control and Status registers 
(CSR's). The firmware in the KMCll then interprets the command 
and performs the specified action. Similarly, the IMPll-B issues 
a status to the user program by setting the status bits in the 
pertinent CSR's and interrupting the user program. 

Message data buffers which the KMCll fetches are setup thru the 
use of input and output buffer descriptor lists residing in PDPll 
memory. The IMPll-B then proceeds to fill or empty the data 
huffers with da.ta. 
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The IMPll-B transmits and receives full duplex serial data from 
the IMP processor according to the "Report Number 1822" Four Way 
Handshake. Serial bit data is assembled into 8 bit bytes in the 
line termination module, and bytes are packed into 16 bit words 
for transfer to and from PDPll memory. An important feature is 
the IMP1I-B's ability to handle non-octet sized data buffers, and 
then passed as a 16 bit word from the KMCll to the PDPl1. 

SPECIFICATIONS: 

Mechanical: 

Logic Mounting Space: 

Panel Mounting Space: 

Electrical: 

Input Power: 
(Both Modules) 

Cabling: 

Environmental: 

Operating Temperature: 

Humidity: 

Operational: 

Transfer Mode: 

2 adjacent Hex SPC slots in a 
DDll-B,C,or D. When mounting in a 
DDII-B or C, the Line Unit module 
can reside in slot 1,2,3,or 4. The 
KMCll module must be mounted in slots 2 
or 3 only. 

Cabinet Space 5 1/4" high x 19" wide. 
Cable access clearance must be made 
available to the rear of the panel. 

+5 VDC @ 6 Amps 
-15 VDC @ .2 Amp 
+15 veD @ .1 Amp 

A 10 foot cable between logic and the 
indicator/cable termination panel is 
supplied as well as all internal 
cables. The local and distance IMP 
Host Cable connectors for the IMPIl-B 
cable end are supplied. The Customer 
shall provide connectors for the 
Arpanet IMP side and assemble the 
desired length cable. 

+10 to 40 degrees celsius 

10 to 90% 

Full duplex NPR CDMA) 
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Unibus Load: 1 Bus load 

Signaling: Bit asynchronous complies with 
specification in the Bolt, Beranek, and 
Newman "Report Number 1822", Four Way 
Handshake, local or distant interface. 

Data Rate: 330K bits/sec nominal, full duplex with 
25 foot cable. Rate decreases as longer 
cable distance between IMPI1-B and IMP 
are implemented. 

WHO CAN JOIN ARPANET? 

ARPANET is a network of computer systems administered by the Advanced Resear< 
Government Department of Defense. 

U.s. government agencies may request membership in ARPANET by 
applying to: Director, Defense Communications Agency, 8th and S. 
Courthouse road, Arlington, VA 22204. Non-US government 
activites may also apply provided they are sponsored by a U.s. 
government activity. 

INFORMATION AVAILABILITY: 

Further information may be obtained from your nearest Digital 
Sales Office. 

/sk 
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8 7 15 
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Product: DC349-AA Number: 4 Date: 04-0CT-1984 
Author: Dave Stanley 
Description: This bulletin pertains only to designs incorporating the Data Set 
Change Register. Disregard if not using the Data Set Change Register. 

1. Change in AC Specification Section 

DL<7:0> 

Set-up of valid DL<7:0> to the falling (leading) edge of DSI and DS2. 

tDSU (min) = Ons 

All other AC parameters remain unaffected. 

2. Addition to Data Set Change Summary Register description 

To insure proper operation of the Data Set Change Summary Register, it is 
specified in the data sheet that programs should read and save a copy of its 
contents. The copy should then be written back to clear the bits that were se:. 
What the data sheet does not specify is that the write-back should follow the 
read without intervening reads or writes to other registers in the chip. It i~ 
recommended that system interrupts be disabled before reading and writing the 
Data Set Change Summary Register so that the write-back can be guaranteed to 
follow the read without being interrupted. 

Digital Equipment Corp. Microcomponents Group, 77 Reed Rd. Hudson Mass, 01749 
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CHAPTER 1 

INTRODUCTION 

1.1 GENERAL DESCRIPTION 

TheIMPI1-B Interface, a second generation IMPI1-A interface, 
:pro-vtiides a direct serial connection bet'.,;een a PDP11 computer 
syst"e'rtj"'and t~e Interface l·~essage Processor (H.sP) used to conne,ct 
Host computers to the Advanced Research Projects Agency (ARPA) 

. network. This UNIBUS op~ion allows the user (with addition of 
appropriate software) to communicate via the ARPA network with 
other Host systems. The option has provisions for connecting to 
the IMP's Local or Distant Host Interface. 

The IMPll-S is a microprocessor (KMC11-A) based seilal line unit 
interface comprised of two hex modules (M8204 and M8240). The 
t~o modules can be mounted in any t~o adjacent hex SPC slots 
(example: middle two slots in a four slot DDI1-E) and are 
connected by a short flat cable. The M8240 1s a line termination 
unit module which contains the driver/receivers and shift 
registers that connect to the IMP Host Interface. The M3204 is a 
KMCI1-A microprocessor ~hich controls the M8240 and UNIBUS DMA 
transfers. See figure 1-1. 

<~. ~UNIB_US -,) 
J_ 

PDPll 
CPU 

SYSTEM 

rr--__ ~ __ _ - - - -.,-, 
I 
I 

M8204 

I lJ PROCESSOR 
I 

M8240 

LINE UNIT 

I 
!.:f! 

..... ~ 
I 
I 

I]>DII..:5 __________ J 

Figure 1-1 
IMPII-B 810ckDiagram 
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1.2 OPERATlON 

The IMPI1-H is controlled by a KMCIJ-A microprocessor. To 
initialize the unit, the PDP11 operating software must load the 
KMCII-A ~lth a set of suppliedfirm~are (microcode). Once this 
firmware is loaded and started, the KMCI1-A/M8240 line unit is 
operational. 

The KMC11-A microprocessor executes from a lK writeable control 
store (firmware store) and lK byte data store. It controls both 
full duplex DMA UNIBUS transfers and a full duplex 8 bit data 
port to the M8240 line unit. The KMCI1-A moves data between the 
M8240 line unit and PDP!1 memory according to the word count (14 

. bits) and bus address (18 bits - 128K range) set up· by the 4 user 
accessible KMCI1-A UNIBUS registers. Error handling and command 
information is also passed thru these registers. DMA block 
t ran s fer s can bel 6 K (16 bit it' 0 r d s ) Ion g , h 6 ~; eV'~t , i tis 
recommended that block transfers be limited to the "maximum IMP 
message length (8096 bits). 'Hlese blocks may be chained; up to 
B transmit and 8 receive bufter addresses may be stored by the 
KMCI1-A. 

The M8240 line unit drives and receives full duplex data from the 
Host Interface. Data is received serially from the IMP processor 
according to the 1822 Report Four way Handshake and assembled 
into a 16 bit register. The 16 bit data Aord is presented to the 
KMCII-A data port as t~o eight bit bytes. Line status from the 
Host Interface 1s also passed to the KMC11-A via this data port. 
Data transmitted to the Host Interface 1s passed as two eight bit 
bytes to the M8240. The t~o bytes are serialized one at a time 
and transmitted to the Host Interface according to the 1822 
Report Defined Four wa~ Handshake. 

1.3 SPECIFICATIONS* 

a •. Mechanical 

Mounting Space 
Prerequisite 

Dimensions M8204 

1>18240 

Weight 

b. Electrical 

Input Power 

T~o adjacent hex SPC slots in an 
H960-DH expander bOX or BA11-K box 

8.5 x 17.0 inches (HEX) 

8.5 x 17.0 inches (HEX) 

10 IbS. (Approx.) 

+5VDC~5% 
-15VDC.-t5% 
+15VDC~5% 

4.0 Amp 
0.1 Amp 
0.1 Amp 

* Specifications are subject to change ~1thout notice. 
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M8240 +5VDC5% 
-15VOC5\ 
+15VDC.t.5% 

4.0 Amp 
0.1 Amp 

0.'1 Amp 

Power supplied by regulated system unit power supplies. 

Logic 

c. Operational 

Transfer Mode 

UNIBUS "Load 

Data Rate** 

Sl:Jnaling 

TTL levels, .t.6VDC levels 

full Duplex, NPR COMA) 

One (KMCI1-A-ONE, M8240-None) 

~o,OOO bits/sec nominal, full 
duplex (Dependent on IMP Host 
Interface) 

Bit asynchronous - 1822 
Report Four way Handshake 
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Cabling Cable.terminator supplied Customer 
must supply - IMP Host Cable. 

1.4 PHYSICAL DESCRIPTION 

The IMP-B nardware as supplied consists of the following: 

1. M8204 (KMCI1-A microprocessor) 

2. M8240 (IMP Line Terminator Unit} 

3. BCOBR-Ol (~8204 to M8240 Cable) 

4. Inticator/Connector Cable 

5. IMP - Host Cable Terminator 

b. Interconnect Cable (M8240 to panel Cable) 

TheIMPI1-B software as supplied will consists of the following: 

1. M8204 Firmware 

2. IMPI1-B Diagnostic 

3. IMPI1-B (Host to IMP) Test Softwar~ 

j **Oata rate is ba.sedonlocal, interface (25 ,foot 
rates will decrease over 19nger caoles wh~n 
interface because. of cable delays. 

cable). Data 
using distant 



CHAPTER 2 

INSTALLATION 

2.1 SITE CONSIDERATIONS 

The IMPl1-& consists of two hex height modules, an 
indicator/cable panel, and four 1nterconnecting cables. The 
POP11 system must supply the following: 

1. Mounting space for tw6 hex heiqht modules with UNIBUS 
access for the KMCI1-A module. 

2. Mo~nting space for a 5 1/4 inch by 19 inch panel. 
Provision must be made to allow access to tne rear of 
the panel for cable insertion. 

3~ Po~er for the modules. 

4. Adequate cooling for the modules. 

5." NOR jumper must be removed from" the slot that the 
KMC11-A resides. (Remove CAl to CB1) 

6. Adequate Bus loading. 

2.1.1 Module Mounting" Space 

The t~o modules KMCI1-A (M8204) and the Line Unit (M8240) module 
may be mounted in a DD11-5 system unit or DOll-OF system unit. 
The KMCI1-A must be mounted in one of the hex SPC (small 
peripheral control) mounting slots. The Line Unit module Should 
be mounted in the next adjacent slot. 
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2.1.2 Panel Module Space 

The indicator/cable panel 1s a 5 1/4 by ~9 inch unit and can be 
mounted to tne rails of the standard H9bO cabinet. It should be 
mounted 1n tne same caoinet as the hex modules and close enough 
to tt',em so that the a foot BC06R-08cables can connect the panel 
to the Lioe Unit module (118240). Also, keep In mind that the 
indicators should be easily viewed by the operator~ Adequate 
space snould be provided behind the panel to allow the connect of 
the Line Unit caoles and the IMP cable. 

2.1.3 Power For The Modules (See Section 1.3) 

The KMCII-A (MB204) derives its power from the SPC slot (~S, -15, 
and ground).. 

The Line Unit (M8204) derives its power from the SPC slot 
(DD11-B, DOll-OF, or equivalent). It requires +SV, -15, and 
ground. The +SV is taken from pin A2 of ~ach slot (A, B, C, 0, 
E, f) anj the ground is brought on to the ~odUle from pin C2 of 
each slot (A, S, C, 0, E, f). The ~lSV is brought in only on pin 
B2 in slot C. If there is no -15V on pin C52, then -15V must be 
jumpered to this pin. Generally pin C82 is reserved for -15V. 
The -15V is used to provide po~er to the Line Unit·s distant 
logic. 

NOTE 

Make sure that CB2 is not used 
eefore jumping -lSV to it. 
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I. M8204 uP 
2. M824Q LINE UNrr 
3. BCOSR CAa.E 
4. PANEL 
.5. PANEL BEZEl. 
6. 015T CABLE 
7. DEVICE CABLE (TERM. SUP. 0t'lY) 

7 

6 

Figure 2-1 



2.1.4 Adequate Cooling 

Generally adequate c~o11ng 1s provided in a POPIICPU box or in 
an expander box. Ensure that tnere is nothing blocKing the flow 
of air across the two modules. Consult you PDPll installation 
manual. 

2.1.5 NPR Jumpter 

The NPR Non Processar Request jumper (CAl to (81) must be removed 
~hen the KMCI1-A 1s installed. The KMCll-A has logic that 
arbitrates the NPR's on the UNIBUS. 

2.1.6 Adequate Bus Loading 

There must be room to add two UNIBUS loads onto the UNIBUS. 

2.2 INTERCONNECTIONS 

2.2.1 M8204 To M8240 

The KMC11-A (M8204) is connected to the Line Unit (M8240) with a 
1 foot BC08S-01, 40 pin flat cable. J4 of the M8240, located 
next to the handle approximately 3 1/2 inches from the bottom of 
the module, is connected to Jl of the M8204 module, Which has the 
S3me placement. The 8C08S-01 should ce folded over from one 
module to the other. See figure 2-2. This cable is used to line 
the KMCII-A to tne Line Unit. 

Figure 2-2 
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2.2.2 M8240 To Indicator/cable Panel 

There are three cables used to connect the M8240 Line Unit module 
to the indicator/cable panel. Two of the cables, BC06R-08#s, are 
used to connect the IMP output connector to the driver/receivers 
on the MB240 Line Unit Module. The third flat cable is used to 
connect tne M8240 indicator drivers to the indicator panel. This 
cable also supplies the po~er to the panel. 

2.2.3 Initial Po~er Up ChecK 

Make sure there are no direct shorts of the power pins to ground. 
If there are, remove the modules M8204 and isolate and remove the 
Shorting condition. 

2.2.4 IMP To IMPII-B Connection 

The IMP (Information Message Processor) is connected to the 
IMPII-B's indicator/cable panel with a customer supplied cable. 
There are two different cables; one supports the IMP's local 
interface (30 ft. max) and the other supports the IMP's distant 
interface (2000 ft. max.). Both cables plug into the same 
connector on tne IM?11-B although different pins are used. See 
Table 2-1 for cable pin out. 

NOTE 

Do not connect the IMP cable to the 
IMP11-B until the IMPII-B has been 
checked out with its maintenance 
plug. 

2.2.5 IMPII-B Maintenance Plug 

The maintenance plug for the IMPII-B is used to loop signals to 
the IMP back Into the IMPll-B. This allows the diagnostics to 
test out the IMPll-6 logic without an IMP connected. 

2.3 GkOUNDING 

Ensure that the ODI1-B or equivalent system unit is grounded to 
the cabinet and that the whole system ground is adequately 
grounded to earth ground. Consult the PDP11 installation guide 
tor system grounding. 
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2.4 SwITCH SETTING 

There are a number of s~ltches to set, in order 'to run the 
IMPII-S. 

2.4.1 KMCI1-A Address Switches 

Ihe device address or UNIBUS address of the IMPll-S is d€termined 
by setting tne KMC11-A to the desired UNIBUS address. The 
possicle range of addresses that the KMCII-A can be aet to 15 
760000 to 777770. However, the address should be limited to the 

,floating address space 760010 to 764000 or the IMP-llA addresses 
(772410 to 772430). Switches 1-10, located on Ell3 on the MS204, 
1s used to set the address. The switches correspond to the 
follo~ing address bits: 

10 

12 

9 

11 

8 

10 

7 

9 

6 

8 

5 

7 

4 

6 

3 

5 

2 

4 

1 

3 Address Bits 

The s.itch in the off (open) pqsition produces a logical O'on the 
UNIbUS. 

2.4.2 KMCI1-A Vector Switches 

The base Vector address of the IMP11-B Is determined by setting 
the KMCII-A's Vector address swltch~s. The possible range of 
addresses is 000 to 770. However, these addresses should be 
limited to the floating Vector address range (300 to 770). The 
addresses 500 - 534 are reserved. The DIP S~ITCH located in E76 
is used'to select the vector address. The s'~itches correspond to 
the follo~ing address bits: 

6 5 4 3 

7 6 5 

2 

4 

1 

3 

Switch #'5 

Vector Address Bit 

An off switch (open) corresponds to a logical 0 on the UNIBUS. 

2.4.3 Line Unit Driver/Receiver Select 

The line unit (M8240) is capable of supporting local and distant 
IMP operations. Switch SI will enacle the proper set of 
driver/receivers. 51 off will enable the local logic. 
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2.5 FIELD CHECKOUT PROCEDURE 
# 

The filed checkout procedure requires the testing of the IMPII-B 
with the two dlagnostics (static and dynamic) and maintenance 
plug. follow the procedure below: 

1 • Mount the modules and 
outlined 1n Section 
CBl is removed from 
resides. 

panel in the available space as 
2.1~ Make sure that jumper CAl to 
the SPC slot that. the KMCI1-A 

2. Ensure that the power is supplied to the pins as 
described in Section 2.1.3. 

3. Install the caoling to the Indicator Panel and Line Unit 
module. 

4. Set UP the KMC11-A to the desired address (address the 
system software expects the IMPI1-B to have). If this 
information is not available, set up the KMC11-A for an 
address of 160110 (8) and a vector of 300. See KMCI1-A 
maintenance manual for the address set up. 

5. Power up the system and run the following KMCI1-A stand 
alone di2gnostics: 

MAINDEC-I1-DZKCA 
MAINDEC-I1-DZKCC 
MAINDEC-11-DZKCD 

6. Having successfully run these three diagnostics, connect 
the KMCI1-A to tne line unit via the 8C08S-01 cable and 
install the maintenance plug to the indicator/caDle 
panel. Run the IMPI1-B static diagnostic error free. 

7. Having run the static diagnostics error free, run the 
dynamic diagnostic error free. Run the diagnostic in 
the local and distant modes by Switching S1. 

At this pOint, the logic has been verified in the loop aroung 
Mode. The logic is now ready to test with the IMP. 



CHAPTER 3 

OPERATION AND PROGRAMMING 

3.1 CONTROLS/SwITCHES 
~ 

There are three sets of switcnes to set up for operation of the 
IMP11-B. 

1. Device Address 

2. vector Address 

3. Line Unit Local/Distant Select 

The Device Address is selected oy setting up tne switches in· DIP 
E113 on the M8204 KMC11-A module. The address range should De 
kept to the floating address space 760010 to 764000. See Section 
2.4.1 for set uP. 

The Vector Address is selected by setting up tne s~itChes on the 
DIP E76 on the M8204 module. The vector range should be limited 
to th~ floating vector space l300 to 770, excluding 500 to 534). 
See Section 2.4.2 for set up. 

The Local/Distant select s~itCh is used to enable the 
driver/receiver logic to support local or distant operations. 
The IMP unit will nave eitner a local or distant Host intertace 
and the Line Unit must be set up to match this interface. S~itCh 

S1 on the M8240 module selects local or distant mode operation. 
See Section 2.4.3 for switch settings. 

3.2 INDICATOR PANEL 

The LED indicator panel is used to·indicate the major status of 
the IMP11-~ logic. It is useful in that it Cdn inaicate activity 
is occurring or a particular part of the logic Is set. It 
Obviously can't be used to give quantitative dates, as the speeds 
at which tnings occur are too fast for the eye to register. 
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3.2.1 Indicators 

INDIChTOR 

II~P LINE 
ERR 

HOST RDY 

. HtP RDY 

KMCll RUN 

TX BUFFER 
EMPTY 

TX RFN 
IMPII BIT 

TX TY 
H1Pll B11 

TX LAST 
Ii~Pll BIT 

RX DATA 
AVAIL 

RX RFr~ 
IIO\P BIT 

RX1Y. 
HtPl1 BIT 

RX LAST' 
H~P BIT 

FUNCTION 

Th1s indicator reflects the state of the 
IMP LINE ERR FLop. ~hen this light 
Is on, it records that the IMP ready 
line has be dropped. 

This indicator indicates that the 
IMPll-S is one line, and that the 
IMPIl-S relay is energized. 

This indicator is used to show that 
the IMP is on line. 

This bit is used to indicate that the 
KMCll-A micro code is running. 

This indicator sho~s that the Line Unit 
is able to accept a 16 Dit word 
from the KMCI1-A. 

This in~icator shows the state of the 
IMP's Eeady Eor ~ext ait line. 

This indicator sho~s the state of 
the HlP 11~p f.;S:.\~he r es ,iour 5i t 
line. .. 

This indicator reflects the IMPI1-B's 
~ast Bit line. This line is true 
once during a 16 bit word and riot 
during every Ib bit word. 

This indicator indicates that the line unit 
has assembled a 16 bit word from 
the IMP and 1s ready tor the KMCII-A 
to read. 

This indicator indicates that the IMPII-S 
is ready to accept a bit tram the IMP. 

This indicator shows the state ~f the 
IMPII-S's There's Your Sit line. 

This indicator reflects the state at the 
IMP's Last Bit Line. 



3.3 3iSl~~ UP~kAII0N 

Oper~ticn ot tne 1~Pl1-ri rricroP[oar~m is inlti~ted dnd directed 
oy d dsel-prOdJcec ~rOGrd;r reSi()jll~ in tne :TIdin CPU ITlerr,oI'Y space. 
Communlc~tion ~etAeen tne user pro~ram and the J~P11-B is 
~rOVloe? cv a set at to~r cOGtrol ana siatus reqisters lCSR'sl, 
~nic~ dre inteJrbl to tne K~C-ll mIcroprocessor. Tnese tour 
16-cit reJlsters dIe. usee tor co~trbl input, status output, and 
data i;,;"ljt df,'] outPJt. n)e tir;r.ware ~itflin the Ki'1C-l1 
~iclocrocessor is SJ~~lic~ dnu supported bV Dle. No otller 
v€r&ion 01 tne tirJ.Aare is supported. 

·Ine t,o lo~ 'Dv~es in tne tirstt'o reqisters in this aroup nave a 
fixed tor~~t a~a serve dS the co~wdnd heaaer tor tne secona two 
re~isters. lGe secon~ t~o reqLsters form ~ t~o-~ord data port 
Lor tne exChanoe of uni'.jue control/status co;nmanas between tile 
1 ;..!? 11 - t.~ a il C) t. r. e use r pre:,; r a iT' • The con ten t. sot ttl e d a t d P 0 r tar e 
specliiej C'l dG iaentitication field in the command header. 
Otner SL€citlC fields in tne t~o-~ord command header cpntrol 
intelru~t efiaLlin~ ana set UP data transfers netween the main CPU 
and tr.e F(f'11-3. 'fne seconct Dyc.e oitne first word is used to 
cont3.ir. a sDeci3i co::;:.,aDC1 is.5uea OV the user proqram for 
i;;1cle",entlO'J ~.icroprocessor Stilrt., halt and initialization. 
Detailej descriotlons of eacn tlela in these four words are 
presented In Sections 3.3.3 - 3.3.7. 

;:, Jser :';'fi.n!O,f i5SJt2S:3 Co,f;i'dnO to tne I'-~Pll-b bY starin!] tf'e 
CO';;;3t·:1 1"1 (,f,:; celtl.nent lS~·s. Tr~e La;11-i3 tnen intelPrets the 
c 07 ::' :3 iii " ; , 0 "' e r 1. 0 r :li s t L e s ~ e cit 1 e .1 act 1 0 n s • .3 j rd L:n 1 y , t t'l e 
l·ltlJ"'~· iSSUe5 d cO:::~;6nci to t;;e user proora;r, tv storinq tne 
CO,;'!.:),;,;; iii ti,e certlner,t CSi":;. d'1Q ilotifyinq trl€ user oroora'"!, 
trl<:it ~ co,;~::~ano is 3v~ilar.d.e tor ret.rieval dnd e,xecJtion. 

Mes~~~e d~t3 receivea or traDs~ittea cy tne 1~Pl1-t is Nritten 
1 n too r rea (j frO;f, ~J s € r pr a :.:r a ": ass i ;.:j n eat; u f t e r s i Ii fl, din C H) 
iFE""or .;. 11'.e l·c;'ll-d accesses tnese butfers tr;Iouot, l';on Processor 
keou~sts (\~~J to a U~l~US aadres5. Au~lbUS B.ODzess is deflne0 
as b n 1., - LIt 6 J ere 5 :;. 0 t t n {: ii, air:. C i-' lJ [t; e r;, 0 r Y 10 cat i en i. h i c n nus 
oeer. leser--it.O for use LV an ;.Pf\ oe .... ice. 

3.3.1 CC-:";i"i3na Structure 

1 h e tc net Ion sot the s e ''; p n 1;\1~' 1 1 - b con r: roll s tat U SId a t a c 0 l' m3 n d s 
are .:: esc r 1 t: t:? d i Ii t n e sec t ion s t! i d t f 0 11 0;, • 

3.3.1.1 Ld1I,~.LIZ:.T1t..;:~ CG"r~;I;dna - lLe purpose ot tne sl:)qle bvte 
l:ilIl:'iJ.l':"t'ilu,iCv~"l;:lijnd is to C1E-1r iill conalti.on S0nsltlVf: loqic 
1n tr.t~··.C-l1 ,[dCrOUr cce:,sor aliO to iJlace tne prOCEssor III r.ne 
Hu:. st,::ste. 1tlis CO,TI!TdflO (,'ust ce Issued ov tne user pt'Oqrdnl once 
prior to 5ta~ti~atne 1~~11-h line Initiallzdtlon proce~ure. 



3.3.1.~ J.d.,.j;. L.tri~lizoticn Co;;:rr:and - 'Ihis comrr,ano Is used to 
lnitj~llze tne lineln eIther tne receive or transnlt direction. 
A SEC5f3te CCffim~rc ffiust be issued for each direction. Tois 
CO~i~ati ~ust De iss~eo oetore dnv ouffer Descriptor Lists ~ill be 
acceLte0 ov tne 1~PL1-c. It can also serve to reset the given 
d 1 r e c t 1 C r;:; n Ii t 1 'Ii e a <.J r 1 Cl q ex E cut ion. 

3 • 3 • l • 3 C ,J:: h, 0 L 1 ;'.. C () tun and - In e s eo COin man d S 03 rei s sue d b v ' t n e 
use r c r I) =4 r ci ~,; to for t e co ri t r 0 1 act ion by t n e 1 t:j P 1 1 - tj • 

3.j.l.3.1 s~r/R~SEI HUSI k~ADl - Inis command is used to set or 
clear t~e nUSI k~ADf control OiE in the IMPI1-B. Tnis oit must 
DE set in oreef tor data transters to occur. Ine HOSI READ~ oit 
mav ce J,St,~ to siGnal tel€' otner sYstem trlat tne llwlrl1-b is readY 
to btart 05t5 transfer. Ihe clearinq and resettinq of tnis bit 
~ill be jetectea OY tne 1M? in tne node. 

3.3.1.3.2 Ci .. E""R i'<Ei'.Di iJIIiE t:F?u~ -
sets'.€:lE'Ier tne L·;P (loes not re3dy. 

~EADY LINE ERROr is latched 
It cat! only t'e reset by tr~e 

USE r c r 0 :; r .:: :; • 1 I' e l: L t:,;";, l-~_ A D t L i' t., I:: t<,k a K C ow rn d n Gel e drs t [; e 

Rl::':'j,'l LL,t, t.1(i-·u/" ecr.lrol cit if u',e 1:·~P IWi FEAul cOI!uitiqn i;i'ls 
yOLe ="",'~'. jlle 1,!;r:-il-O ;\iil nor. [(:5tart :ldta transfers as lonq 
as tr,E ~i:..-".ji Ll·',t, r:.,Ki'U!"' elL is SEt. 

3 • .:1.1. ~ • .) r:,:.,,;:n:.:sr SlA1J-S - ltilS co;r,r;\2md causes tnE l'>it-'ll-ci to 
pass ~~c~ tGe current st~te of tDe co~munication control lines to 
the ~&er ~rCJr3~. 

3.3.1.i b(JfttK Ct::,;:iCldPTU!( It. C00',rraoo - Ine user OfOqram issues 
tOis :c;,trol COlTiHdiid to ene 1:t:l1-B to assi'.n a ne':; nutfer 
Oe5cric:cr .l.lst to tt:€:: desl'.:;r.'3Ceo oireetion (receive or 
traj~s·:iLJ. /-. 3UfFt.~ l·t.6C1-nt:l~)~ Ii, con;rr,,:lncl points to and oetines 
onli CGe ~ser oetln~d list, ~na t~is commana must ce reoeated tor 
e~cn 11SL Udssea to tne i~Pll-b. IDe user p[oqraIT can assiqn a 
il',ad rJ or (>\0 lists lil edcn dlrE:ction. The CO!l.fl,afio contdlns tne 
startlna llSt adores~, expresseo as an 18 oit Unibus adaress. 

3 • 3. 1 • S t: J f f c. ~ 0<': 1 C OU: a r; d '"' I [; E l:W 1 1 - B iss u e s tr d s con t r 0 1 
CO::r::lr:.:: to tne iJser ~r,·}.~r,,;;·,~r:en Ulf:: cutterassi,qr.€'c to a receive 
o~ercHion .J.S terrllndte,j~ l,cnerdllv. d receiVE outtE"I is 
ter,:,lrdte,,;snen tne Ju1fer is (Jll (bvte count: zero). Hle 
con,,:, a n::! cur; t din s tr 1 e 1 3 - t;. i t IJ th S 1 cal d d d r t: s sot ttl e en try i n t ti e 
Sutfer LiescrlPtor tlst.H:e reason for t-errninat.lon is expresseq 

• 



as ~ si~nea oct~l Duncer -12B - .12/. Neqative values represent 
fail~re to t~r~inate tne &utfer successfully. 

J.j.i.c oLr~E~ D~SCM1~rLk aUI Co~mand - Tne IMPll-b issues this 
C 0 [" t r ;; 1 C (I .~ .. -:- :3 n:J tot r, C (j S e r pro 0 r a iT, Ii t j e naB u f fer C esc rip tor Lis t 
assl'J;ie:; to Eitner receive or transmit is terr:inated. Tne 
co:::r,=,'id COi,L61flS trie 16-oit onvsicdl startino clueress of the 
BUIter ~e5cr1rtor Llst. )ne reasen for termination is expressed 
a 5 -:. 5 i .;., EJ 0 C t 'J 1 n ~ (" C e r - 1 L.~ .. t 1 i. 7 • Ii e q d t i v e val \.i e 5 r e 1=' res e n t 
f all u r e to t e :,', ina t e t L e ~ u t: t ere esc r 1 P tor List S u C c e 5 stu 11 ~' • 

3 .. 3.t.7 ((j;id}L LlLil CO~'ir:and" ine L1Pll-b issues cne of tnese 
CO:;·:T.:Hl.:iS to tne TaH, Cf-'j .H,eo it eetects a transirit or receive 
error, or cn re~uest cv tne C?U. 

3.3.2 cata transfer Uperatlons 

For trJe !-;-.lrooses ot tnis svste,fi overvie,\, 
reCel'ie ,)03.ca COT:1,":!fl'J seGuences descrioeo 
~ener~l 3~C 3re ~eant to serve 55 oaCk~round 

t:rtS~~".l?tl(';,.:i in tr:E: ClloLter.s tL::lt tOllo'.'. • 

the transmit and 
in lnis section are 

for the aetajled 

.3 • j • L • 1 ! ( 1 :. Lj 11 7 a t i 0 :. ~~. e u u e r; c e - Aft e r t L e 1 "T 1 1 - t: :r i c r 0 r; r () (H d [n 
i s 1 (i:; :) E:.] ,t: i e r 1 r s t::i ;: tIC r: t:3 ~ (7.' ; ; r; 'y' t fl e use r pro q r a l, 1 S t 0 iss J e 
ar, 1.1. i ;. .... ;~iL"'ILj, co:,~~;.::; I"lien ~'El forms a A,~TLP CtU'i~ on c':e 
{" C-li"lcr:)CrOCESscr eli,,; (ndce::, c;e crocessor in tne pun stdte. 
i\ i ttl t 'i i S :5 C tic nco .1'~: 1 e t "" t r. e l',~· 11 - t:' i s rea 0 v to ace e ~ t the 
t lIst ;: {) :. >'t!, :J f r C.f t n E:: ;.; S e r • 

3.3.t'.i iJi;;c lrYiti:l1L:3.tio;'1 "f-lUenCe - Hie user 
iss J t: ;) t, e L .i. : ; t I f, 1 leo' ;; d n <J tor e 3 C [) a 1 I' e c t ion 
I r. e C C~~ r :HL.l t:: n a c 1 est n c. 1 i j, e 
recettion. 

tor SUDSeQUent 

rr u s t 
to r'e activateo. 
t.rans:lisslon or 

1.3.L.3 ~ecelvef[rarIS~lt Seauence - Gnce the user proqra~ has 
inlLi,}iiz.t;:G tne lH;e tnro\.l;:jt! Lldt. ltdJ comrnanas, UH:: l'd?-llt,-) 1S 
r e? I) \ to::., f' r t 01.[1 a I' e c € i \; e () r t r a r S iI' ita a tao Per d t 1 0 n • 

4n 3Ct~il r0ceotlon or tr6ns 15510n is initidted {ner toe user 
p r o:.aj :- 1 S ~ '.J e s a ti u F r t k D I:. S (: r H I U t\ 1;< c 0 rr rr. and. ,\ ti e n ;'i but t. e r 1 S 
as;;, 1 ..; ;; EJ , it. i 5.1 e s L,; : id t t;',1 tor t: 1. t fi e r reception or t ran S in iss ion • 

1 I, e 1 ~ .. lib i n r 0 r :r S t;; e use r pro r ... r a .1\ 0 f a no r IT. a 1 receive data 



trarlsfeT t€rrrEI-3tion C)' lS5Uin'l 3 bUfFl:.,R Gul command. The 
1;1!- - 1 I i: t e r " ina t e san 0 r ,." 1 0 ~ tat ran s t e r 0 per a t ion for 0 n e 0 f 
t~o I~]~O~~: tne G~tfer aeSlo~ated bY tne last butfer Descriptor 
Lis t e ;, t r V 0 a 5 De (:> n t 1 11 e cj () r d n b n 0-0 t - )\, e S 5 doe 5 e a U e n c e h q S [) e e n 
oetEcte~. It a r~ce~tio~ error i5 aetec~ea, tne l~P-llH infor~s 
t~ie u,s-2r Groor:l'T at tne {'rror oy iSSuinQ d blJfri:.F< UUl command 
co:.t,:;irdLJ tnf: CO:H:: oesl'~r":1t.lna tne error cOfloition. 

ILe 1 ~~l1-c intor::s tfie ... ser proqrarr. of a normal completion of 
r;:otr. tr,~r;s.rlt ::If;.:! Ieeei'';€: t)utter Descriptor Lists tv issunq a 
i5 !...- t f 1:.? \. r ,) C I' H i CJ ~ U 1.1 1 COr': .;, a r, <1 • J f c e r t a i n 1 i r: e € I r 0 r s are 
\.Jettctc), t.ilE' l;.'Fll-i; returns tetE aftecteej butter DescriPtor 
ListS :.:.; i;55",in'l burt-Sf! LH:SCid PH)~l. UUT COlon1anc.s containinq tIle 
C;) 0 e :J e ,5 i ;:;; Jd tIn ~ t r, e err 0 r c () fl1 it 1 0 n • 

3.3.3 CG~~a~Q Structure 

~s ~r~vlo~slv sno,o, tne IMP-l1ri 1S an NPR device residinq on a 
i'L:?-.i 1 : .. J31t:l;,'). CC!1fc·;rlicatlorl oet ... een the mail'" CPU-resiaent user 
prYH6' ~{r;;J tlie l':l:~-llb 1S accor;'Dlisrlea tnrou<:jc, a set of four 
1 c -;: 1 t u: I 1 G U ~ Con tr 0 1 all <l .':i {; -3 t ;] S r e q is t e r s ( C SF: • S ) • '( r, e e i q r, t 
Oy te sec:,;; r 1511"1-.1 tnese fau r r E-(~ i ster s are ass lODed t ne to 11 001,' inq 
3' G res s '" S F' t r. e 1/ U Cd J.€ t 10 d 1:. i n~ ad", res s s ~ ace: 7 b X x xC, 
j v ..; ." ; ;, i ,=. f ~, A L f j t) !. x; x 3, i t X A). ~ f 7 (' X X X ~. lox x X (). a !l a 7 Q X X x 7 ,~ 1 t n 
t (j E: '" i J -, :J;..J :i (; ,:; r ~: 5 5 esC) e i r; '-I t Ii f: f 0 J r e \/ e n - I. u ;" t ere ci 10 C "3 t i 0 f' S • 

In, .J1 t 1);, .:'!11. tour i)' loUiS C.:3)--· s are u0tn (ytE: <l!",:] ,'<oro 
2:': Q n, ';3 ::;;,: l. E: • .'Ii t :- •. 1 iJ t :d= COL C e (; t () t f.1 a a t i fi 0 U 'd t< USa (J eH E: S ::; e ::; I 

J. Co t. f' 1 S . .: A > .i. :1 '1 :i t 0 r 'j r, ":l r rat 1 'y e , t ri e lj - n y t;. e a jar e sse s 
jesl~~ite~ hS~L~ tnrCJch bS~L7 ana the 4-~ora aocresses, 
SiL~. 3'L~, and ~~Lo. Inc Gyte ane tull-~oru tor~ats tur 

ale 
St.:;Ll', 

U',e 
1 ;." ~ 1 j ... C L j. l c ~ vee, r~' ' 5, Las e ~1 0 n ·c r-~ e s e 0 e s i q n (3 t ion s, are s u :~li;-;; a r i zed 
in t 1 :;j r e j - 1. 1 t. e s e::, j j r 2 S 5 ref ere n c e S,d S des ij n alE (1 i fl r 1 q u r e 
j - 1 ,"I! t: (.', e G d 5 1 S f 0 [ i.. 0J' d J:H e 5 5 1 a e n r i t 1 cat i c n in t r, e 
to 11 Co .'.1 ;,:; Get d 11 t:' (J C esc r 1 [.. t ion sot t LeI r: P 11 - b con if. d nos. 

oS 1 :-- c c c;: f: 1· ~' 1 1 -;-) 1 S ::: oj S 1 C d 1 1 ~ 2 n ll .. D (j t - 0 u t P II tOE V 1 C e, 1 t i u 1i 0 ,.: 5 

t r,d t( ;', e CO ;c; -3:i . .J set t 0 r t r, 1 S (l e v J. c ec d n be cat e q 0 r i z e (1 d S i fi P 11 t 
COf':;-',ji::iS or::: out~.ut CO:-:-::-::HJ..:;S •• :.'" opcosea to recf::5.vea al,d 
tI6nSilr..tf·C o3ta, in;;",t COT,i'aLas are COln;(ldnas issued to tne 
i·',::. I l-r-: Cv tr,e ~',,:dn Cfiu, (.;uU)ut CO,,;.:aDOS are Ulose isso€a to tr;e 
rr~aH. C~,j L:y tne l't-'il-h. Ii'.e strdcture one) tor;nat of t.ne HiPll-b 
.i n ~ -J t ::l T~J .) J t::.~ d t. co 1; iT :-Hl C S:H .fi' d € S C r i [; e din Sec t ion S 2. 4 ana '2 • :, 
res;:ectlv'elV. 



f 1 f-lU r e j-1 li·'~ll-t Unious t<.eqister Address r orrnat 

15 8 7 

BSELI BSEL~ SEL~ 

,-
BSEL3 BSEL2 SEL2 

BSEL5 BSEL4 SEL4 

. 
BSEL7 BSEL6 SEL6 

3.).~ CSri Control 

foe i~?ll-H is the co~truller of the CS~·s and the fDP-li user 
orc~r3~ 1S only to read or Hrite into toe cata ~ort ~~en 
oerTitte~ Cy tne I~?11-b. A protocol must be adherea to oy [De 

'user oro~rarr: it it is to suCCessfJllv iSSue Cor[,rnancs ar:cJ receive 
CO[(,:Tdl:·JS t r Oi11 the 1 ine un! t. bSiLO is tne i DC U t cent r 01 
reqister. b:)t:L2 15 tDe Odt~t;t control reqister. [ne tONO 

transrer directions nave been split into different reo1sters to 
a vel Ci rae e C 0 Ii ,) i t ion s a ;-, d S lj b seq u e n t d a tal 0 S S • H 0 " eve r t n ere i s 
still a ~OSSlbilit~ at the interrupt ena~le bit oeino clearec or 
reset ::1 J r 1 n ~ C e r t din I fl. i c r as e con ON in do." s • 

3.3.~.1 lnput Control ?rctocol -
FIlJre 3-~ Input Control Re~ister - bSEL0 

7 6 - 5 4 -3 2 , 
I I 

ROYI lEI RQ~ UNUSED I/O CO~~L;?:-1D TYPE 

1 I 



I/U 

RDil 

l~i 

OQ - liUfrE~, ~~~(~lPTU~ iN 
vi - CGhi;;:uL Ii. 
1 1 - L it. i:.. 1 i d I 

Directlon of oata tr6nster - reQuired only on 
B0fh:,tt lJESCF,If'HiK iii ano i..l;.E. 1;.11 commanos 
tv = tI.aLS'i.lt 1 = receive) 

~eq~est Input ~lt ~Jst oe set o¥ the user 
proqrdn tL reG~est control of tne 5 data port 
o 'y t e s ( c S Lt . .! 3 - t<:l :,1.. 7 ) .; u r t.. : Cor t r 0 1 i 5 not 
act~cillY ltdnteJ u~til HDil IS set cv the 

~J /' p 1 1 - [, • 
lIllS elt -:ust ce clear eo after aSr~L3-2SEL7 
::ire 10.:l,,€rj to trlG·:Jer tne 1;';i-il-6 to acce()t 
toe co:;;;,a:-.:.) 

~nen set GY the 1~?11·~1 indicates 
pr aOrciTe f,3S control of 3S£i..3-oSEL7 

the user 

lnp~t InterIuct ~nacle - ~hen set oy the user 
~rOqrd~ ldt tGe sa~e ti~e ~Ol 15 setl, will 
Cd us e [r;e L'P Il-b to oene r ate ,an inte Ir uot 
vectorl~; at Ax0 ~nEn it sets ~GYl 

itl€? tOltl;,jt uf tr'lE lr-:~,;Jt Cc~';tr'ol ~·-E:;:;ister is ~i· .. ·t:·n 1~; Fi:Jure 
3-L. In U[Jer to ~dSS a CO~~3~~ to tC,E i ~ll-c tnE user 

i) - lot c n E; 1 !; 1."; iJ t 
L,1id:., l,d! c:or.'iar~cs, 

3150 0€ soecitiea. 
i,Jn(J[tc'o. 

(o~tlol rEJister. 
ir; 6its 

l' or tf,~ ;::vF r i:.~. 1 i. ano 
tra~5ferrea ffiGst 

1-\ t [n 1. S (lO i ,. t t r 1 e USE: r "". <.: s t 5 e t t t. e ;:: e ,::; u € s t: 1;- ;:: 0 tel t ( cit S 
- h'vl 1) t. 0 r E:' c. II est COL t r 0 lot t r. '= 5 :: c t. a ,:; crt C y t € S, b::' t:. L 3 - 7 • 
l t; e I '.~ P 1 1 - d I. i 11 res L c r:·~ t c t I, e S E ': t L,,,; 0 t t~ \.: 1 L.·y '3 sse r t 1 r -l 

hIlL 1 I { L 1 C n '.:J 1 V t 5 eel, t r (. 1 eft [" e ,:; a t d ;::. crt. 5 t c t i) e J s e r 
i:n O::,J r d~' • iJ n t 1 1 1<;~ 1 I is SEt t I :e': 5 E r C~ ;H' 0 t "r 1 tel r. t c tr. e 
J~ t a /:.; 0 r t. s ... i t flO 'It t r e ~. ({ 5 ::; i L i l. l t·: etc 0 r r IJ C t 1 (; 7, • r [; e lj s e r 
h~s tAO dlternatlves 6tter settlno ~~l, eltrer cc~tinuallY 

o r f., ~' rio) i C d 1 1 i r. e 5 tiL":: t G r ;. i.; 1 1 ;;, e t :::; r set t i r: J 1 n ~; u t 
lnterruct i::o<;ltde (it_I) .. It.:, h,i. If Interr'.J;::it c;:.::.::::le IS set 
t n e 1 l'l F 1 1 - b .,\ 111 0) e r. Era ted n 1 n t e r Z J L· t vee tor 1 n;.; a t .\ j.. v "n e n 
It sets POll. 

On detEction 01 k011 t~e user crOGr~~ s~cul~ ~rite .all 
releVd~( Intol~atlon i~tG the ~dtd corts. Care ~ust ce 
t3ken to cled[ all 0n~s~c oytrs as these corts are not 
c 1 e Cl I e (J () Y t f) e 1.< i' 11 - r::: d [1 S i: J 1 i 0 115 reS u 1 t s "c" 0 cell r • 

',il e n t Lee o;n:T d n d 15 C C:; ;., 1 e t e t Leu s e r pre G r a:t C i e drs I-- 0 1 I 

,. hie tit r 1J q e r s tt. C 1 : ~) 1 1 ... ~, t 0 a c c e ;;; t t n e C 0 i". ;, d r; 0 • 



tne input control reGister or any data port until the 
I~~ll-~ aroes ~Uil • 

.. f:en r<uiI lS :jro~ced tI,e inc-llt cycle is con,clete and. tne 

... se::! caD inltlcite anotner lCOUC command. 

3.3.4.~ ~i~ll:C;jt Control i-Irotocol -
rioure 3-j 

7 6 

RDYO rEO 

1/0 

Uutcut Contrel keqister - bSELi 

5 4 ., 2 -' 

I 

RQO UNUSED .I/O 

l 

00 - BL~FER D~SCRIPTUR our 
v 1 - Cui'ilfOL eu r 
10 - bvff Eh OuT 

1 fA 
I 

CO !v1.11Jl.ND TYPE 
, 

Direction ot transter, if applicable 
II = trans~it; 0 = receive) 

oS e t b V t n e L\ P 1 1 - c t 0 ina i cat e i t n d sis sue Q 

an o~tc~t command in the CSR's.fnis cit 
must oe clearec bV tne user proqram to 
i~dicate it is aone ~ith tne CSR intormatlon. 

Gutcut Interruot Enaele -. if 
ceen set oy the user oroqram, 
~JiU cy the l~?ll-b will 
interiu~t ~ectorin~ at AX~ 

this oit has 
tDe settina ot 
qenerate an 

f r, e tOr:r..H 0 t t:-. e Gut c .... teo n t r c 1 R e cis t e r is a i ve n in f i q u r e 
3-3. ~nen t~e l~Pll-b issues an out~ut co~mano it hill set 
tne CC~~dna ty~e in ti~s 0-1 of BS2L2. elt 2 retlects tne 
cirection of jdta transfer if reouirea by the command. kDtD 
loit 7) ~ill ~e set co~c~rrentlY. If output interruot 
endcle is set, t~e 1~P-115 ~ill oenerate an interruct 
vectorin~ a~ AA~. 

en aEt~ction Ot ;0iO tne user orooram can take ~ndtever 

cictlon 15 reQGlrea out xust inaicate the completion of tne 
outo~t commano OY crO~Clnq ~DiU. 



3.3.~ butter Descriptor List ~ntrY format 

All Duffer intormation 15 passed to tne lMPll-~ In the form 
of butter DescrlPtor Lists. tach list consists of an 
ocen-enaej seri~s of entries dS ~efine~ In fiGure 3-~. 

i' i Q U r e 3 - .. ti U f fer 0 esc riD tor LIs t En try f 0 fiTi at 

lS 
I I I 

BtrFFE..'=t ADDRESS 

SA SA 
N+2 !r;.ECM 17 16 

t 

j 

-.N+4 WORD COUNT 

. 
I • 

I I STATUS UJ ON TR:o .... 'IS11!': ) 

! ! , , , ! • , ! I ! ! 
I 

. ·N+6 

,J 

6U~~~~ AUu~ESS dies 0-15 of the 18-cit physical aadress 
of toe start ot Duffer 

'd2 

fj~lb, brll7 bits Ib-17 of the 18-cit ~hysical aaoress 
of the start of butter 

Lo~ical end of messaqe occurs at the end 
of tnis DJffer (yes = 1; no = 0) 

. 

l.-

the lenqtn of toe bufter in 16-bit Nords (odd 
byte is rounded U,:J to tlle next full .... ord) 

STAI'uS 
cleared D\I' 

Termination status of transfer (s~oula be 

user ~roara~ cetore cassinq on list to tne 

VALliE 

1 Buffer word count reached zero 

'.J 

f 



2 
-4 
-5 

Receive EOM aetected 
REAuY LI~E ERROR 
Non-existent memorY location 

lneldst entry in tne Butfer DescriPtor List must oe 
follo~eo oy tne I1st terminator ~nicn Is a ~ord containinq a 
-1- in EHt o. 

3.3.6 Input Commands 

As previously descriced, the I~P-1IB executes four for~s of 
inDut commands, ~hicn are listed belo~ in the qeneral order 
of user proqram issuance: 

1. LdTIALZATION 

2. LIN~ INITIALIZATION 

3. CONTROL IN 

4. BUffER DESCRIPTOR IN 

AS a aeneral rule for inout commands. the user orocram must 
execute tne PD?-11 instruction 81SB to store oatain BSELO 
and 8SEL2. a MOV to store data in SEL4 and SELb, and a MOVS 
to store data in BSEL3, BSEL4, BSEL6, and 8SEL7. 

rhe format and field descriPtions for each co~mand ~re 
detailed in the following paraarachs. Some tvpical examoles 
0·£ PDP-11 instructions and instruction secuences are 
included to demonstrate the user-proaram commana-1S5uina 
process. rhese examples are oresented for explanation onlv 
and do not implY a sinaLe metnoa of implementation. 

3.3.6.1 INITIALIZATION Command -
Fioure 3-5 System InitializationCBSEL1) 

-------------'-~~-, 

15 14 - 8 
f , I f I 

RUN MCLR .. 

I I I t t 

HUN ~hen set, RUN allo~s the KMC clock to run and 
therefore execute tne firm~are. 
rhis .bit is cleared by BUS initialization or 
MASTER CLt:;AR 



i-1ASTER CLE..t'H- - "hen set, In1 t 1 ali zes botn (tie 
1'\ • .1C and line unit ana stops ti'H~RNCC lock 

l~lllALl~ATlON is the tlrst command issued tiy a user Droaram 
dt· start.up tiwe, to initlalize ttle t-::-lC-llrnicrcr;rocessor ana 
pldce the unit 1n the run state. The tormat of tne 
l!JIl"lALIL.hI'lON CO;M:,.:iflO is silo· ... nin rlQUrc 3-5. 

Initializin:.;J ttle K"lC-11 microcrocessor tv tt.e user proaraf!'. 
is t10ne 10 t. ... o steps. F1l"st the ~laster CIEe:r tit is set 
iolloNed ov settln~ of t~e ~un bit. Atter settina the ~un 
Dit. tne user pro~r~m ITU&t ~~it tor l~S oefore ac~essinQ aGe 
of tt'le CO!iI'nana ne~ucr s b~t.,LO or b5£Li. Ite recomrr,endec 
metnod tor settin~ the ~aster Clear and ~un bits, and at tne 
ScH:e ti,1:e lrr.olen,entll:Q tile reqUired aelay is to write a 
non-zero value into b~tL2 dnd walt fo~ the I~F-llb to clear 
toe eyte oefore proceedina. for exa~cle: 

hOy' 

I'lUVt.\ 
t·\U"; 

A: 1518 
b\j~ 

13k 

#40000,SSLU 
;,377.H51.L2 
r; 100000, Sf_Lv 
SSr.;L2 
;. 

JS~T MASTER CLEAf bIT 
: •• RI IE r.(L~-Zi:.RO \i f:.LUr.; Ilj ESEL2 
; Sl::I RU; .. bl1 
;CLEARE0 fE..T? 
; 1',0 
;tES, PROCEED 10 e 

~liice Ule Haster (ledr cit is not self-cle6rin'J, a 
move insteaa of a oit set lnstructio~ is reqUired to 
clear tfie n:aster clear cit dno set the t'un tit. 

IhesE.: dctlons set tr't: f.lth cit ~locino tr;e Hif-l1-b in tne 
ocerdtion31 state. At tOiS point, the user ~roaram can 
t; e q 1 n set tin·'J UP t 1"1 e 1,·1 r 11 ... b tor Sue 5 e c I..l e n top e r i:l t. ion 5 • 
S f< L U H 1 t s ri t r. r cue n 1 3 are (j e s i ,J;"l d t e G fl· a i Ii tE:n an c e cit s • 
Til e 5 e b 1 t 5 a leu s eo t v loa D l[hl, IT; a HI ten a r, c e a L d a i a 'J nos t 1 C 
routll,es aoo hdve ne ettect on nor:nal HPll-t! c:::eration. 

j.3.o.~ Issuinq Incut Cow~ands - All input cc~mands otoer 
th30 lklTlALlZr.; are lssuea by a user prc~ram in t~o 
s~ccesslve steps. In qen~rdl, the first stec involves a 
r e 'J U est tor per 'TI iss 10 n t 0 iss i.l e an i n put co:r m 3 n dan d a 
response bv toe IMFll-h tnat it is reaav to accept toe 
CO·\1f1,dno. Altnouqn tne 0ro'HduminQ se(Juences tor tt.E' first 
steD dre (l€ScrlCE''l tOI tnE' Ll .• t. 11,i£ co:rfT:ar.o, tr;ev also 
Jl,jolv to the CL\ltd.iL IN dna buFfER DESCRlf-1Cf.' l:~ COHirnands. 
Ine seauence for tne second step lnvolves comclet1nQ the 
con;man:J bY lOdoinq hSe.L.>. ::;r~L4, and SE.Lb .'/lith tne aata 
appro~riate. to each COffimand. rnis seauence 1s tnerefore 



aitterent tor each co~nand. 

,',itrl U,e E:xc€ction ot tne first LIfH:': IN!!' conliTana issued at 
Sl~rt0L ti~e, tne ~5er DIOGram must cneck that the HOYI bit 
n ':i 5 DE' e" c 1 e "H e 0 0 r lor t 0 1 S sui n q t r. e n ext i n put COif: fl: d n d 
( i II C LLll;"'i ::; t n e sec 0 nOd II 0 5 U os e que n t L I '" t. LH Teo m· man 0 s ) .. 

[ '1 e L ,j 11 -:; c 1 E:d r s 1< f) i Ito 5 i '-l n a 1 to a t tile 1 a 5 t 1 n P II t 
COc,>::tl;C lSSUC"O IdS Leer! corr:Cdeteo. \',oen clearinq PCn:l, the 
l'~li-~ ~lso cle~rs all ot~er Olts in bSELO exce~t the lEI 
Olt. ~n instr~ction sequence to test toe HD)l bit can taKe 
t roe t C r .~. 

: r [; il S 11 L LS E T 
;CL~AR~D-lSSuE COMMAND 

Si~ce the 1~211-b does not cleaI bSt.L3, SEL4, or 
~t:Lc. tne Jser irust er~sure tnat tnese reoisters are 
cledreo cv executlDo aPDro~riate clear instructions 
crIor to iSSJIL.J a COl:r~no or bv issuin':;j Ule cOinT-and 
"itt. "iiJ'" or i;;Witt. inst.ructions. 

" 1 t;1 t r.!::' :. ~; 1 1 (0 i tel E ::. reI), t r. E i fl i tid 1 t aSK toe e per fer ;" e Q 

t· 'j tr e J S E: r i s t c set tr e C 0 fV!l a n a i rJ €; t; tit V t j e 1 (J (i n (r; i s 
E " "':- ,. ie, :: St. L;j to 1 t s \.,' ·3 i' Cl 1 = 1) , t n e f- iJ 1 (. 1 t , a r: Cl 1 : 

r; e c: € S ;; ·5 [ V tr, e H I G it. ., 1 tnt n e i-< (J r L 1 t S E: t, ( (-I e l; 5 e r 
;::: r ::; ~ r d ';' r; r .. S ttL e L "a i t f Co r t :. e 1 ,-, F 1 1 - b t 0 S E: t f-' [:). .i. • 

~.::\ t.i15 ;:,re:cej.iIE 1:;; cro~:1Td:ped aeDefl05 or, 1,r.eU:er tr.e 
s t ;;., t e - l, r ( r j e 1 ~. 1. t: i t e ;-1 ;~ t; 1 e s i f, t err UP t. s. I n e 1 ate rev 
oet~E:en lne ~ser ~r0Jra~ SEttl~Q tne POI oit 6na tDe 1~Pl1-~ 
reS~O,j:i:;.ri~i ';.)1 SE:ttlr-] rDtl can ranGe troi~ a rciniin,;:; ot L lJS 
t C:i :L .. l',;j Tot ) ::. S .- .'.T E: n u 51 fl:./ t f. e 11:..1 D it, t n e \; s e r La s 
t~reE dltern~tlves: 

1. ~et tne l~l cit to en~ole interrupts. As a conseuup~ce, 

U:t;' 1·211-2 lr.terructs tne ,fain CPu Anen it sets tf;e 
I' ,i 1 1 0 U:. • 1 ;, e -~. l- C'" - 11 ins t rue t ion i it,,, 1 er. e !l tin Q U-l i s 
alternative Cdn ~dve tne form 

iuvB :113,tS~L0 ;S~l BOI. lSI, A~D INIT fA CU~~ 

,\ n e Ii i r. t err u u t t: d t fl e use r pro (1£ d;;1 Cd n pro c e e a d ire c t 1 y 
to lead S~EL3. S~L4. and SELo ~itn tne app[ooriate data. 

2. Lt.'2iVe t;~2 Id oit clearE';] ana cheCK tn€ state of Ule 

~~Jl ~it c; settinq a tlmer ana 
(eltor~i~u 3 CGntln~ows test 1000. 
t L .::, t s e ~w e 1\ C e r· ":! s e G \) n :3 t i iH:; r i 5, 

r.,1 erfOrrT'ln(J d test or 
1he form ot the Olt 



A ;P~iI S[l, LOAD CUM~A~O bPI 
bP b ; hey 1 1.1,,)1 ,SET, f\t;SET T ltf,l:,P AND 

;ktS0~E PRIUR TASK AT H. ~HEN TIMER 
;GOlS Lff R~lNT~k AT C. 

It a oit test loop 1S r~quired, the seauence tor~ is 

1:.: 15fb bSi:.LC) 
bi'L t. ;I-!Lnl :.01 SLT, BkANCii 10 1:, A~W 'lEST 

: AGA 1:'1 
;~Uil SEI, GU 10 D AND LOAD CUMMA~O 

.3 • l) 51 n:.:l t his :3 1 t ern a. t i ve, ttl e use r pro q r d m c 1 ear S 1 E I ( it 
SEt ov tne prior co~~ana), sets ~Ol, and tnen performs 
t!. e . t!;) use k. e e ::;. 1 n ::; ass OC 1 ate a 'I. i t n iss u i n q t [1 e cur r e n t 
cO"·ITand. hltr; tLe flO'JsekeeDino done, tn€ user proqrarr, 
C[;t2CKS huil. it rl;d is set, tne user praGIan. completes 
toe co~~an~ iSSUInQ orocess. If not set, the user 
prcora~ sets lEI ana reSJm~s a prior taSK ~nile awaitinq 
~n interr0Pt on RD~l set. 

l~e dOV3nC3~e of thIS alternative is tnat 
UVErn€:ij is sutst3T!tiall\/ reduced since 
~S0allV SEts ~~il hltnlD a few micr~5econds 

~Ser ~ro~r~ sets ~01.rne form of the 
;:, e:.. ~; e :: C e i: 0 r t n i sa;", ~ r v a c n I S 

:::. 1 L ::'; • 1 t};J , to. S t~ L u :CLE~\h IF~l 

interrur,t 
tht: HlPll-B 
atter the 

il"'str Jetion 

/ L,i ,10 :; ~ 3 , t- 0 E L,U ;SLl kGl A~D CO ~A~J Ie 

00 nOUSE:KeePlna 

t,;01 t: 

1 7) ere 1 sal . - .1 i ere ~ e con ,j ~~ i n dOli ri u r 1 n a .. r J 1 C n 
tne 1/~11-c c~n Clear ISl. 10 auara a~alnst 
1 r.d ':: v e r ten tel e (; r i DJ t I, ellS e r pro a r a l[; SOU 1 d "'t a K e 
sure aUIln~ n005eKetpin~ that ILl 15 actually 
set. 

fSIb t<St.LO 
c:·: 1 1"\ 

~l.so ;; 100, ESU,u 
0115 :dUU,i;,siLv 

:1t.:ST t,D'tI 
;CO~~Lt.TE C~~NAND 

;SET lEI 
;,lA!';,f;, SUFI: H.. 1 IS f41..i1 CLt:AFED 
:11 15 CLlAHED - Rt:S~l 
;kSSU~E PkIUP I~,sK 

: DE U:S t r llC t ion s e", uence to C on:pl e t e tt)e i nou t cOlliff'cH'ld loa os 
t.~:c crC0er v611.H::s into ttie Odta Darts. for LINE, lidI', thiS 



se~uence 1s 

CLRB 
CLR 
CLR 
I:HCB 

BS£L3 
Sr.:L4 
SI:.Lo 
;.040,8S£LO 

:NO INFO REOUIREDIN LINE l~IT 

:CLEAR ROl 

l.3.b.3 LIN~INITialization Command - Fioure 3-6 
illustrates the format tor tne LiNE I~IT command, which 
clears out all Buffer Descriotor List oointer. in the 
indica teo direction. NO notification of aborted bufters or 
lists Is sent cack to the user Droaram. The command also 
saves tne starting IMP state (Readv I Not Ready). One LINE 
INII command must be issued tor each direction to be 
activated. 

Fioure 3-6 LINE INrT Command -
-

-~-'-"'--'---' .. ----.--.~ .. -- -_. -. ...------
7 @ 

15 

·-·r-' __ ~ __ "~_"~'_~~""'.""""""~' ._~~. 

1/0 Direction to be initialized 
( 0 = transmit 1 = receive) 

3.3.b.4 tONr~OL IN Command - These commands are usee tor 
non-cuffer related functions. 

for each CONTROL IN command. the low order bits at ~SEL7 are 
reserved for the suotunction field. The valid values are 

001 Set/Reset Nost Readv 
010 Status Request 
100 Clear Ready Line Error 

BSELo is reserved for the oata field. It 1s only used in 
the Host Ready command. 



3.3.0.4.1 SET/R8S~r HOSTREA~i COMMAND • The format of this 
command Is oiven 1n flqure 3-7. 

Flaure 3-7 SET/RESlT HOST READY Command 

-.... --.. ----,..,-~.-.-.-.--

SIC 

~ . -_.' -,---~ .. ,~.-------

I~ I rEI I ROI I 

New value of hOST READY control cit 
( 1 = set 0 = clear) 

1 

3.3.b.4.~ STATUS REOUEST Command - This command causes the 
IMP1I-B to issue a CONTROL UUT Returned Status command 
aivinq current infor~ation on botn receive and transmit line 
unit reaisters. The format for this comrrand isqiven in 
fiaure 3-8. 

Fiaure 3-8 STATUS REOUEST Command 

----.................. ------ -~--.------.. -. 

Sf 1 

15 1)J 9 8 

~-. -_._----..,.. ... --.,-"-, -- ._--_ .. _"'._- - -- -_._----_ .. 

3.3.b.4.3 CLEAR READY Ll~E £RROH Command - This command 
attemcts to' clear tne READY LINE E!=tHOR control bit bY 
settina and then clear ina tne T~ ~RR CLEAR bit in the line 
unit reaister. However, it I~P NOT READY is set, READY LINE 
ERROR ~ill remain set. The tormat for tnis ~o~mand is aiven 
in fiaure 3-9. 

SEL", 

SEL'" 



~l~ure 3-9 CLEAR ~EAD\ LINE ERROR Command 

..... ~ ... "". ..... ~ , ... ._---_ .. ~-" . - . .'" '-'~" -._. 
7 g 

I roil I lEI I RQI UNU:ED I I I ;r ;r 1 

15 . 8 

-_,· __ ~. _____ ~~_""i .... ..-.. ......- --.-. ~~----- _ ... __ ... -

3.3.6.5 .BUfFER DESCRIPI0k IN Command ~ The format for this 
command 1. presented in fiaure 3-10. Note that SEL4 ana 
Bits 2 and 3 of BSEL7 contain an l8-bit UNIBUS address that 
is the starting address of tne Buffer DescriPtor List. The 
startina address of a Bufter Descriptor List ~ust be ~ord 

alianed. i.e., on an even address boundary. 

Fiaure 3-10 BUFfER DESCRlprORI~ Command Fcr~at 

~---~--. -.-- -_._._---_ ... 

t ron I lEI IRQ! I UNUSED I I/O I p 

15 11 1.0' 

1/0 

80L ADDRESS 

BAlbi BAl7 

This bit indicates toe transfer oirectian at 
the Buffer DescriPtor List ( 0 = trans~it 1 = 
receive) 

Bits 0-15 of the IS-bit Physical actress of 
the start of the Buffer Descriptor List. 

Bits 16-17 of the 18~bit pnvsical aodress of 
the start of the 6DL 

I SEL;r 

SEL/J 



3.~.{ uuto~t Commands 

GJto~t co~~ands ~rovide the vehIcle ~nere~v the IMPll-b 
CO"i;~lunicates ;,itn tr;e. main CFC. Tne l:'\i-ll-k uses the output 
CO:,;i';lnr;s to convey- cateacrles ot lnfo[ll,ation: 

1. d;e t3Ud St-' OEseF 1 PHJfI tjUt COillmana is llsed to oos t normal 
a n a err 0 r t e r;' i j; d t i O:lS 0 f r e c e i ve and t ran s n, i t D U t fer 
Jescriotor Lists. 

I.. ft.e (jJ~'fdi OlJt co';,iranois used to post inforr,ation 
CCflCerfJlfl~ tDe co,HHEtion of receiveCl data butfers ... itn 
cotn· ncrrkl1 and error tcririnations • 

.) • r n e Gi i j r t\ U L u Li i co:; I\" a n 0 i 5 use a top 0 s t bOt h sol i cit (: a 
dGO unsolicited statDs information. 

iiaures 3-2 and }-3 illustrate toe identical positional 
corIes~onience oet~ecn control ana command identity blts in 
tne l!,i.;ut dn:J outPl..t co:"n:~na hea;Jers (tiSiLO ana t3SEL2, 
reSGectlvel\). Ihe state 01 tne lEG (output lnterrupt 
e'l3Lle) cit ':;ust te estdclisnec ov toe user pro:uan aurinq 
SVS1:.en initidlildticn tine~ •• nen set, this t:it~.111 cause 
t net ;' P 1 1 - 6 t 0 i n t err Li c t t n e E, a inC P U e a c h t i!1 e an 0 II t put 
COin a n ::1 i s r E: 3 j y i 0 r r € t r 1 e val 0 y t n e use r D r 0 Q r iJ m • ,~ hen 
Cle5reJ. toe l:"f.ll-b Goes nor.. lfltern.lpt, :rdKlr,q Hie USEr 
L r (; j 1 '" c' r c: s .. c r. 5 1 :: l.:.~ i or I € C o:m 1 Z i n (J til a tan 0 I.l t c, ute 0 ;T 'hH :,i 
is (('jav fur r~trleV~L. 

:.:., tiL i t. i ~1 1 .1 "i .:it 0 i, t i : e , j !U~ E: G 1 Fi tel y '3 t t e r iss U U"l q t n e 
13 1 r, t E r,,~ nee c Ci;,: ,'; a iJ) I t L E: U;:; e r pro ,11 a iTi in l.l s t E'S tal' 1. is t·; t. h e 
st~tE ut tne ~~o cit. In a8~llion, ~hether ltO is to De set 
or CL~areo, t~e reTal~uer at G5~L2 ~U5t De clearea to ensure 
t~e ir,te.Jrir.v ot tr.e control on.} Iu bits. for eX"J;rrle, 

;;lU0,cSf:,L2 

or 

:::) i '1 C i2 t [i t: 5>':': Eo C i fie ::it d t e Q f t n e 1 r,O 0 i tis i 1, [) 1 i cit in 
.::! t': S .i .J not l :, E J S e r [r 0::; r a,.., t r. 1 S ':) i t '~I U S t L esc t tot n e s a 'T! e 
s t,) ted tea c r; sue seq !J e I: tin i t 1 ali z a t i () n t If! e • .'. I, a t. eVE r U'! e 
,T,etn0o 0 t co liilood r ecoqn it Ion enos en, ttlt? use r s nOlll a oe 
a .~ :1 r e L n "t 0 ;,:; E r d '( ion 1 n t r: e i r. (E r r l.l '" t iii. 0 d e i s C V far t 1 i e 
'Ii 0 S t. e:t tic 1 €' r: t A a v 0 t C' r 0 c e 5 s i nJ 0 U t !..))'1. teo [1' ni a n c 5 • 



.3 • 3 • 7 • 1 J s sui t1,~ An U u t put Co i{l en d n d .. The 1 ('I; I? 11 - 15 iss u e s 
01.1 t put. COin if' d n d s i rl t ' ... 0 S tel' 5 • f 1 r s t, ttl e a a tap e r t 1n e n t to 
t ne con,rr,an(j Del nq j s s ue a dr e S LO r ed in bSEL.3, Sr.L4, "1110 S!:Lo 
( r i '-4 U r e 3 - j ) • lm c e t h 1 S 0 a t a s tor a:l e is co fl. P 1 e t e, t n e 
J/I p 11 -IJ sets tile R v U I R Or () • ana identity bits 1 n h S t: L 2 
(~jqure 3-3). it required, the GUl 110 bit 1s set to 
lndic·:jte trldt tDe cornpletioG posted involves d Iece-lve data 
ooeration or cleareo to desiqnate'a coropletion postinu for d 
trarlsrl.it dat.:'l operdtion. 

,-dtn tr,e neader bits conti'lurea and 1£0 set., tr,e If,jFll-B 
tnen interrupts the main CPU causinu the user proqra~ to 
cneCK tne iD bits to aetermiri€ the corr,mand tvpe. 

A user pro':.!ram, 0esiGn€d to operate in 
~ust oe set· UP to ~erioQicdllv test 
D1t. A PDP-it instruction sequence to 

a non in t err u p t n, 0 0 e , 
the state of tne ROYO 
perloaicdlly test tne 
10 bits can taKe tne R () rUe i t d n d " n ens etc tl e c K t rl e 

followin(J form: 

r51B bSEL2 
BPL B 

15l1b'l1,t\SEL2 

D 

: T E: 5 T R [) 'i 0 H 1'1 • 
;CLI:,AKt..Li, PERFURM USEr< ASK A;\iD Rt:EN'IER 
;Al A DURING N~Xl P~RIOD. 

;5E1, lEST ID BITS. 
;R~T~I£VE bUffER V~SCRIPIUR OUT COMMANDS 

tcr interrlwt-ariver: user croGrarns. a test of tr~ f.:[)il, [lit 
is JnneCeS5dI"y' SInce tne Interrupt Lr,plies tfl2t tne Lit is 
5 e tit 1 T1 t 1"\ is cas e ttl e t t r stu s e r ~ roo r d if ~ C t 1. 0 n U CO [} 

ret e i/ i Ii :J t n e i n t err iJ p tis tot est t n e 1 C [) 1 t .:, t c Cl e t e r Iii i 1\ e 
t nee 0 ii' in and tv 0 e l 0 C e pro c e s S € d • 1 t t nee 0 ;T. :il a n a i s 
oscert3ined to DE' a biJFi-t;h lkS(EIPIOK \)Wl cen'!rana, tilE user 
o r 0~ r d:T, Cd n ::J e tern i r· E' A ri e ttl e r the CO ir P 1 e t ion C't' in 'J po S t e (J 

1 n vol v e s ':l t I ailS ir i t [) r r e eel ve ddt -3 0 ~ e r Cl tic L (; V en e c kin 0 
tne ULf liD bit. ~cr example, 

t.- : 
l- r. ,) 

f' f' 

;Cltt;CK CIUI l/U tli 
; T l~ '" [I S I'! If u F t. l~ /1, l' 1 i. 
;l-rXt.llii:, UPEi-I/~11C:'; 

lioon cOir,DletinG tile retrieval of toe pertinent corri:r,aoo., tile 
use r IJ r 0 q r a :T' rn U s tel e d r I'. [) Y U l 0 in tor iTI the Ii" b' 1 1 - h t !1 a t the 
retrIeval is completE. for example: 

:~o rc:: 



1. The IMPll~B ~ill not respond to" a user oroaram 
reauest to input a command (ROt set to lin 
BSEL~) it an output completion 1s ~endlnq (RDY~ 

= 1 >. 

"20. "Tne use r mus t 
the H1Pl1-B's 
IMPI1-B may 
detect ina RDYO 

save all reaulred inforreation from 
CSR's before clearinQ RCYO as the 
alter tnem imffiediatelY upon 
clear. 

3.3.7.2 BUFFER OUT Command - This cOmmand is used by the 
IMPll-B to inform the user oroaram that a rec~ive bufter has 
oeen filled or an end of ~essace indication nas been 
detected and data is nc~ availacle tor precessinc. The 
format for this command is oiven in fi~ure 3-11. 

Fiaure 3-11 BUFFER OUT Co~mand 

' .. ,.~. "_ .. ' .. ~: ~ .- ~ ...... ~ :0-' rye· .~,c,~ ____ ~ 

15 11 lr! 7 . . 
UNUSED RDYO' lEO ROO UNUSED 1 1 % 

I 

ENTRY ADDRESS 

. UNUSED EA EA (i"NUSED 17 16 S'J:ATUS 
• I l I • 

.-.----------~----.-- .... --.-'--~"'"'---

ENTRY ADDRESS Bits 0-15 of the 18-bi~ PhYsical address of 
the entrY in. tne Buffer Descri=tor List 
describina the Dufter 

EA 1 t), EA 1 7 

STATUS 

Bits 16-17 of the l8-oit Physical address of 
the BDL entrY 

Buffer termination status (See Section 3.3.5 
for list Of values) 

3.3.7.3 B~FF~R DESCRIP~OP OUT Command - As . previously 
stateQ, this command 15 used bY the 1~Pl1-b to intorm the 
user orocram that a data trans~er operation is com~lete. 

FurictionallY, thiS command is usee to post th~ ~se of 
Duff~rs in the list to the user Droaram. The tormat tor 
this command 1s Given in Flcure 3-12. 

SEL2 

SEL4 

SEL6 



Fioure 3-12 BUFFER DESCRIPTOR our Command 

15 . 

UNOSED .. 

I/O 

SOL ADDRESS 

bAlo, cAl7 

STATJS 

11 111 7 " 
UNUSED RDYO lEO . RQO UNUSED I/O P ~ 

• 
BOL ADDRESS 

BA SA UNOSED 17 16 STATUS 
I I 

Direction associated with the Butfer 
Descri~tor List (0 = transmit 1 = receive) 

aits 0-15 of the 18-oit physical address of 
the start of the 8uffer Descriptor List 

Bits 16-17 ot the l8-bit PhYsical address of 
the start of tne 8DL 

duffer DescriPtor List terrr.ination status 
tSee Section 3.3.5 for list of values) 

3.3.7.~ :O~TRUL Oul Co~mdnd - These commands are used tv 
tne I~Pll-o to infor~ the user oroaram of the current status 
of tne line on reauest, plus any errors or status chanqes 
that 00 not result in a cufter completion. 

3.3.7.~.1 RETURNED STATUS - This command is sent in 
resconse to a CONTROL I~ Status Reauest command. It hands 
cack intor~ation concernina the current line unit status. 
Tne intor~ation is passed cirectlv from the IMPll-b line 
unit recisters. fhe format for this command is qiven in 
fi~ure 3-13. A f~ll descriPtion of each ot the status nits 
is qiven in Section 4.2.1. 

SEL2 

SEL4 

SEL6 



Flqure 3-13 RETURNED STATUS Command 

15 11 9 8 7 ex 
• ,.' 

UNUSED $I $I 1 RDYO lEO RQO UNUSED $I $I 1 
I 

TX TX IMP BUFF 
NOr UNUSED RFNB 

~ 
UNUSED CLR CLR 

~ . . 
ROY END D\TA RX 
LrnE UNUSED MSG AVAll. UNUSED HOST CLR 
ERR • t. t ~. I ROY 

j. _, ,M. ,-_. __ .•. _-_. ,----"--------'--

IMP NOr RDt IMP NOt READY control line 

RfNS READY FOR NEXT BIT control line 

BUFP EMPTi TRANSMIT BUfFER EMPTY control line 

TX CLF ERROR CLEAR TRANSMIT ERROR control bit 

IX CLF STArUS CLEAR TRANSMITTER STATUS control bit 

ROi LINE ERR READY LINE ERROR control bit 

END MSG END Of MESSAGE REAChED control bit 

DATA AVAIL RECEIVE DATA AVAILABLE control bit 

Host RDY HOST READY control bit 

RX CLR STATUS CLEAR RECEIVER STATUS control cit 

3.3.7.4.2 IMP SlATE TRANSITION - This command is sent 
wnenever a transition in the IMP state is detected. The 
IMPll-d uses tne latched LINE ROY ERR bit to tell if IMP NOT 
RDY nad ever occurred. since initialization or the last 
time LINE RDY ERROR ~as cleared. Tne,TX CLR ERROR cit is 
set ana reset to attemet to clear the LINE ROY ERR bit. If 
tne lM~ NOr ROY state is still eresent, the LINE RDY ERR 
Nill remain set. If tne LINE RDi ERR stays clear, a new IMP 
transition has occurred and ~ill be reeorted in a second IMP 
SlArE TRANSITIO~ command. The format for this command is 
oiven in fiq~re 3-14. 

SEL2 

SEL4 

SEL6 



fiaure 3-14 IMP STATE fRANSITION Command 

15 IS' 9 B 7 " 
UNUSED Sf 1 g RDYO lEO RQO UNUSED g 11 1 SEL2 

, 
tJNU'3ID SEL4 

I 

UNUSED IMP 
UNUSED 

I I' • STATE 
I • I I • I 

SEL6 

--------~ -_.---"---- ---- .-----
r--~.*- --~ 

Ine current value of the IMP NCT ROY bit 
(1 = Not Reaay 0 = Reaav) 

3.3.7.4.3 LINE OVERfLO~ DETECTED Command - This command is 
sent ~henever the DATA AVAIL control bit is set (i.e •• 
receiver data is available) but ~here is no buffer in which 
to store tne data. The format for this command is oiven in 
Fiaure 3-15. The data is Keot in the line unit reqisters so 
tne user prOGram can issue a ne~ BUFFER DESCRIPTOR IN 
(Receive) command and the data will not be lost. 

FiGure 3-15 LINE OVERfLO~ DETECTED Command 

15 1l:J 9 8 7 IX 

UNUSED 1 Sf JJ RDYO lEO RQO UNUSED fJ fJ 1 

UNUSED 

'. 
UNUSED . . • t I 

3.3.8 Data Transfer Error Termination Procedures 

The followin~ section describes the commands issued bV the 
I~P1I-B when error conditions occur and butfers or Butter 
DescriPtor Lists are terminated py the IMP11-B. 

SEL2 

SEL4 

SEL6 



3.,L8.1 I:·iP ;.JUl RE;i~i)Y Lerr",lnation - vihcn tIle HiP "Joes rilJT 
RtAUY, all trdDsfer actlvlty is terminated. Inis includes 
tne current Dutter, trie active butfer uescrictor List, ana 
t tl e ;. :3 i tin q ti i.l t fer [) esc ric tor Lis t in bOt nj 1 r e c t ion s • 

3.3.0.2 :;U,\-E;Xl;5l'Ehl :;,E:~Gr:Y Termination - If tne 
non-existent memory ~ccess occurreo ourina a receive 
ooeration, only the dirEctea item is ter~inatej. lne 
CU[rerlt, cutter 15 ter~i~a(e~ it the error OCC0rs durina oata 
5to160e. (lnly tne currEr;t buffer Oescriptor List is 
terniLdteo i,t tCie error occurs Gurinq list entrY 
manlDulations. lrans~lt actlvitv 1s not affected.' 

Du r 1 n: .. l tr anSi;, 1 t aGe rat 1 on::, , 
t e r iT; i n 3 ted. lhn in q act i.l a 1 
transffilt Dutfer ana active 
Lists are terffiin~ted. it 

all transmit o~erations are 
cata transfers, ttle current 

and ~aitinq ~utter Descriptor 
tne error occurs durinG list 

Hi 3 rH P U 1 d t to n s. () 0 C. n tie e act 1 V e an ci wa i t 1 n q t ran S ii, i t 1:3 II f fer 
Descrir:tor Lists are ter:rinated. kece1ve activitv is not 
dfftct.ed. 

3.3.3.3 Aaaitiol131 Intor arion - It only tne current buffer 
i 5 ~A" 1 nat E' [ill f\ ate rj, red c r 1 n 'J the en IJ 0 t t rEd c t i ve: t- J f. i e I 
\) esc r i lJ tor i.. 1 5th ill res J 1 t Hi ate [ :1 i 1 n d t 1 on s t3 t J SO! ' + 1 ' 
r e <.l CI r ole S sot t. t; est :3 t .) S 0 f Cl e t e r r;d n -:3 t e (] t u f.. t f'I • 

0Eoar6te hliHE:,k LUI dno r,·jfFE.,k GE:SCril..t'='IUF Ci...iI CQ!";ToL)S 

c e 1. s ;:; u e (1 C V t t, e L ,:: 1 i - rj £0 r e oj c no.,; f t er ~ n c 
ter!':ill'Jdteo • .bor eX211n~'le, seven co:rmao!)s r:":l\i le issJec 
t !"" e ) l'j f) fl U l' F t: ;1, ut s tat e c c c ;",i r s • 

i. CVllh()L uur - liP transltlon to i,UI f;t,,;.qj'l 

2. bUfft~ uur Receive - Current receive cufter 

J. hUffbR O~SCBlprGk UUi Seceive - active receIve llst 

,) 
" . 
5. dJffLk [j~~C~l~rO~ 001 irans~it active list 

D. bU~~Eh 0tS~BiPlu~ GuI lrans~lt - ~ditinq llst 

/ • C (j ;n H 0 L C! U r - H'd"; t L:H) sit 1 0 n b a c !( t 0 .R t, A 0 i 

',"'111 
list 

it 



,,0 tHJfr ER tJU i it a nSin it command occu r s .... tien tne 
cur r en t tr :H. S ;;Il t G U f t E: r is t e r rn ina ted. S tat use S 0 f 
trQilsr,it dnc recel'/p cutters· Devond the current 
L~tter ~ill not be Jcdatea if the active butter 
0eSCflctor L1SC is ter~lnated. It is a qOOd ioe~ 
lor tne Jser ~roqr~~ to till all .status Dytes ~ith 
'u' Gefore 0dssin~ t~er totne IMP11-~ to help 
1.H:: n tit y S ..: C Lsi t U3 t ion 5 - e 5 Dec i a 11 v on transmit 
lists. 

for sl)eci~l diaGnostic tescinCl, it is fleloful to re:nove trle 
j:',r-l1-t; rro:!, tr,e neO'OH_ ·::tr.·:) set UP a caole to loo\:i baCK all 
tfans.:,itteo oaLd dDd centrol lines to tn€' receive port. All 
(:3t-3 Aill ::,€ eCrJoed bs:cK. correctly. The only coance from 
nOI~al o~erdtlan is toe 1/2 secane Qelav for HOST READY to 
s [;a.v \j 0 on (tiE receive side:.; s LiF RE.AiJi. leii S 1 S caused t~Y 

t De C;':H ~l'd r e n 3[; G 11 r,·~ a £ t Lee 0 n t r 0 1 reI a y s '" i t c f1 e 5 • A 
S!JltdDte je16.'y' ,;,llst oe cldceo in tt1e user oroc;ra:n it suer. 
1000 uaCK aoeratlon lS dtte~cted. 



CHAPTER 4 

THEORY Of OPERATION 

4.1 GENERAL FUNCT10NAL DESCRIPTION 

The IMPll-S logic is ~ade up of two parts, the KMCI1-A micro 
processor and the M8240 line unit. The KMCI1-A acts primarily as 
an NPR handler and line unit controller. The line unit's main 
function Is to provide level conversIon for the interface and to 
assemble/serialLze 16 bit data. 

Data from PDP11 memory 1s DMA#EDinto the KMCI1-A, the firmware 
in the KMCI1-A then moves it into twoS bit registers in the line 
unit, the line unit then shifts this 16 bit word out to the IMP 
( s e r i all y ) • 

Data from the IMP is received serially by the line unit, the data 
is assernoled into t~o 8 bit bytes in the line unit, the KMC11-A 
upon detec~ing the availability of a 16 bit word ~oves the word 
into the K~Cl1-A hPR out registers (two. S bit bytes) and 
generates an NPR cycle which moves the data into PDP11 memory. 

4.1.1 Indicator Panel 

The indicator panel serves t~o functions. It contains the LED 
display of the IMP11-o status and it provides mounting hardware 
for connecting the IMP device cable to the line unit. 

The indicator panel provides the operator with a visual state of 
the I~P11-B logic. It is made up of 14 LED indicators Which are 
driven from the line unit module by 7438 driver chips. The 
indicator panel is connected to the M8240 ~odule with a fla~ Berg 
cab 1 e at J 3 • The ope r c: t i on 0 f the IMP 11-B . i s not d e pen dan t up 0 n 
the indicator panel, the IMPI1-B can run with the caole 
disconnected from J3, 

The lMF Is connected to the IMPI1-B from the back side of the 
indicator panel. A 'MASSBUS' type connector is provided for 
connect ing to the I1~P dev ice cab le. Thi s connector has pin ou t 
for bot~ local and distant logic. The massbus connector is 
connected to thellne unit module by two BCg6R-08 flat- cables 



thru Jl and J2 of the M8240. See the prints (IMPI1-B) for 
connections. The cable from Jl. contain both the local and 
distant driver signals and the output of ~he HOST ROY rela~~ The 
cable from J2 contain the receiver lines (both local and distant) 
for the M8240. The directon of the signal flow Is one way In 
each of the cables. 

4.2 KMCI1-A MICRO PROCESSOR/NPR HANDLER 

The KMCI1-A is a unibus micro processor. It 15 connected to any 
hex height SPC slot with the jumper In CAl toCBI removed (this 15 
to allow the KMCI1-A to arbitrate NPR requests passing thru it. 
The KMCI1-A is used to control the line unit and to perform NPR 
transfers to and from the unibus. The firmware or micro code 15 
loaded into the KMCI1-A and started. See the KMCI1-A manual of 
loading and starting. Once this load has be completed, the 
KMCI1-A 's firmware will be invisable to the software. The 
firmware will act very simular to random control logic. The 
system software will pass commands and NPR information to the 
KMCII-A and the KMCI1-A will control the line unit and do the 
necessary NPR cycles to store the data. 
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IMP DATA FORHAT 
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PDP11 WORD 1 PDPll WORD 2 
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L~Pl1-B/IXP ~ATA 3IT y~p 

Figure 4"'2 
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4.2.1 Line Unit Control Registers 

The KMCI1-A controls the line unit thru ~ ~RITE ONLY and 8 READ 
ONLY eight bit registers. In many cases, the information written 
Is reflected back in the read registers. In other cases this is 
not so, the transmit data registers are ~rite only. The 
regIsters are numbered RIO thru R17 for ooth write and read 
registers (data out and data out). This convention is used 
because the register field in the KMCI1-A data I/O instruction is 
set up to define ·these registers as RIO to R17. See KMC11-A 
maintenance manual for the instruction format. 

The following is a desciption of the line unit registers: 

REG 

RIO 
(7-0) 

Rl1 
(7-0) 

R12 
(4) 

R12 
( 1 ) 

DATA OUT REGISTER (WRITE ONLY) 

NAME 

TX BUF 0 

TX BUF 1 

ENA LAST 

IX ERR CLR 

FUNCTION 

This 8 bit register contains the low 
order byte of the 16 bit PDP11 word. 
Loading this register should only be 
done after buffer e~pty (read reg 13-bit 
0) is set. It Should be loaded before 
R11 (TX BUF 1) is loaded •. 

This 8 bit re;ister contains the high 
order byte of the 16 bit PDP11 ~ord. It 
should be loaded only after the buffer 
empty flag has set. Loadinq this 
register clears the buffer empty flag 
and allo~s the line unit to start 
transmitting the data (assuming that the 
IMP is ready to accept the ~ord.). 

Enable last bit. This ~it is used to 
enable the last bit logic. As soon as 
the current ~ord bein~ transferred has 
reached"the 16th bit transfer the line 
unit ~ill raise the last bit line during 
the 16th bit transfer. This bit is used 
to signal to the IMP that the last bit 
transferred is the last bit is the 
message. This bit 1s self clering. it 
should be set prior to loading PIO and 
RII as the signal last bit will occur 
for the next RIO and All data. 

This bit is write one/zero. Writing a 
a zero will clear the IMP line error bit 
(P17 bit 4 of the data in register) only 
if the IMP not rdy bit (R13-bit 4 of the 
data in register) is also cleared. IMP 
not ROY holds IMP I1neerror set. This 
bit must be toagled. A one must be 



R12 
(0) 

R16 
(1) 

R16 
CO) 

R17 
(0) 

REG 

RIO 

Rl1 

R12 
(4) 

R12 
(1) 

R12 
(0) 

TX CLR STATUS 

HOST RDi 

RX CLR STATUS 

GET IHP WORD 

NAt·lE 

ENA LAST 
BIT 

TX ERR 
CLR 

TX CLR 
STATUS 
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written and Xhen a zero. 

This bit is write one/zero. It Is used 
to clear the transmit logic. It must be 
toggle to a one and then reset to a 
zero. 

HOST READY. This bit Is used by the 
firmware to put the interface on line. 
It effectively energizes a relay whicn 
the IMP monltors~ a closed relay 
indicates that the IMPlI-B or host Is 
online. This bit is write one/zero. It 
is cleared also by set.RX CLR status 
(R12-BIT 0) 

This bit is Used to clear the receive 
logic it is 'ftrite oneJzero. It must be 
toggled to a one and then to a zero. If 
the bit is left set, it will freeze the 
receive logic in the reset state. 

This bit is ~rite one only. It is used 
to force the line unit logic to set the 
ready for IMP bit line there by 
requesting IMP data. This bit. is 
required to be set each time to assemble 
a 16 bit word. The logic will 
auto~atically asse~ble the word as it 
receives the the data. Once the word is 
assembled, the data available bit 
(R17-bit 0 of the data in register) will 
set indicating that a word (IMP) is 
available for the KMC11-A to read. 

DATA IN REGISTER 

FUNCTION 

Not Used 

Not Used 

This bit reflects the status of the 
enable last bit bit in the data out 
register. 

This bit reflects the state of the TX 
ERR CLR bit in the data out register. 

This bit reflects the state of the TX 
CLR status bit 1n the data out 
registers. 



HI3 IMP NOT 
(4) ROY 

R13 
(1) 

R13 
(0) 

R14 

R15 

RI6 
(1) 

R16 
(0) 

R17 
(4 ) 

RFN Il1Pll 
BIT 

BUFFER EMPTY 

RX BUF 0 

RX BUF 1 

. HOST RDY 

RX CLR STATUS 

HIP LINE 
ERROR 

IHP not ready. This bit if set 
indicates that has released its relay 
and thus has gone off lir: e .. As soon as 
the . Il~? energizes his relay this bit 
will clear after a delay of 500 ms. 
this bit when set -"Ill set H1P line 
error CR17- bit 4 of the data In 
registers) and hold it set as long as. 
IHP t~OT RD'i is set. Once IMP NOT RDY Is 
cleared, then HIP line error may be 
cleared. 

This bit is set by the IMP requesting a 
data bit. This bit follows the IMP'S 
"READY FOR NEXT BIT" lihe .' 

This bit is used to indicate that the 
transmit buffer Is errpty and the next 
word to transmit ~ay be loaded into TX 
BUF 0 and IX BUF 1. This bit is cleared 
as soon· as TX BUF 1 is loaded and will 
set as soon as the 16 bit word loaded is 
accepted by the IMP. This bit is also 
set by IX CLR status on initializing. 

This register contains the low order 
byte of the received word from the IMP. 
The data in this register is not valid 
until the data avail bit in PI7 is set. 
Reading this register has no effect on 
data avail. 

This register contains the high Dyts of 
the received word from the 1M? The 
word is not valid until the data avail 
flaq (bit 0 in register 17 is setl. 
Reading tne contents of this register 
Kill cause the data avail flag to clear. 
The contents of this register is set to 
zeros when RX CLR status is toggled. 

ThiS bit is used to reflect the state of 
HOST RDY bit in the data out registers 

This bit is used to reflect the status 
of the RX CLR status bit in the data out 
registers. 

IMP line error. This bit is used to 
indicate that the IMP NOT RDY bit has 
come set at one time or is still set. 
This bit will immediately set on the 
settina of the IMP NOT RDY line and stay 
set until cleared by toggling the IX ERR 
CLR bit in register R12. This bit will 



R17 
(1) 

R17 
(0) 

END OF MSG 

DATA AVAIL 

4.3 LINE UNIT M8240 

not cl~ar it IMP NOT RDY remains s~t. 
The IMP NOT rd~ conditiori must first be 
removed. ' 

This bit is set on the detection of the 
the bit line coming true. This bit will 
come true at the same time data avail 
"able comes true even though - the last 
bit signal ~as detected in the middle of 
the word. in loop back mode, the last 
bit line ~lll al~ays be received during 
the 16th bit time. This bit is cleared 
by reading R15 or by toggling RX CLR 
status. 

Data AVAILABLE. This line is used to 
flag the validity of the data in R14 and 
R15. To initiate a receive cycle, it is 
necessary for the fir~ware to write a 
one into bit 0 of R17. This causes the 
line unit to raise the "READY FOR NEXT 
IMP BIT" line and there by starting a 16 
bit serial transfer. Once 16 bits have 
been assembled, the line unit will set 
the data avail bit to indicate the 
completion of a transfer. 

The M8240 line unit module is designed to ~ork ~ith 
micro processor. It is connected to the K~CI1-A ~ith 
BC08S Which is used to bus the KMCI1-A outpu~/input 

line unit. 

a .r;I'I.CII-A 
a one foot 

port to a 

The line unit contains transmit logic and receive logic and is 
capaole of supporting full duplex operation. The transmit logic 
is flag driven. A transfer cycle of one 16 bit ~ord is started 
with the buffer empty bit being set (Rll-bit 0) by either a reset 
or the completion of a previous transfer. The I~P processor will 
raise its ready for next bit line to indicate to the line unit 
that it is ready for data eRFN IMP11 bit true). The KMC11-A 
firmware on seeing that the buffer e~pty flop is set can initiate 
a 16 bit transfer. The KMCI1-A, having retrieved a 16 bit word 
from PDP11 memory will move that data from the in NPR data 
registers (two 8 bit bytes) into the RIO and Rl1 data out 
registers (IX BUf 0 and TX BUF 1). The loading of RII, IX BUf 1, 
will initiate the actual transfer. Loading RII clears the buffer 
empty bit and generates the signal there's your BIT. This first 
there's your IMP11 bit strobes the. DATA into the i~p. The IMP on 
receiving the data will drop its ready t~rnext IMPir bit. The 
IMPI1-B (line unit) will then drop its there's your IMP11 bit. 
The IMP on seeing the dropping of the IMPI1-B'S there's your bit 
will raise its ready for next IMP11 bit as soon as it is ready to 
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accept another data bit. This handshalCe continues untlt all 16 
bits are accepted by the IMP. Once the 16 th bit is. ·aec·epted,· 
the line unit will set its buffer empt..y bit foT the KMCll. In 
the meantime the KMCI1-A has gone and done an6ther NPR cycle 
fetching another 16 bit word. This word is then used for the 
second transfer. The transfers will be sustained until the 
KMC11-A has exhausted its· word count or encountered and error 
condition (non existant memory. 

The receive logic is initialized so that the line unit must 
request a 16 bit word for the IMP. The KMCI1-A upon having just 
read a 16 bit word will have to initiate the transfer of another 
16 bit word from the IMP. This is done by raising the ready for 
next IMP bit line to the IMP. The KMC11-A on writing a one into 
R17 bit 0, get IMP word, raises this line. The IMP on seeing 
thiS line come true will send over the first data bit with 
there·s your IMP bit line true. The line unit will strobe this 
data into the RX BUF register. The line unit having accepted the 
data word will drop its ready for next IMP bit line and the IMP 
will drop its there's your IMP bit line. Thfs completes a bit 
transfer. The line unit will then raise its ready for next bit 
line to request another bit. the sequence continues until a 16 
~it word has been assembled; after the 16th bit has been 
r~ceived, the line unit will n6t raise its ready for next 1MP bit 
line. Instead, the line unit will set the data avail'able line 
to indicate to the KMCI1-A that a 16 ~it word has been assemoled 
and is ready to read. The KMCI1-A will then move the data from 
RX BUFO and RX BUfl into th~ NPR out registers in the KMC11-A and 
PERFORM and npr cycle to store the data in PDP11-memory. The 
transfer of data from the IMP Is continued until the receive word 
~ount stored away by the firmware has overflowed or a termination 
condition is encountered (END Of MSG OR ERROR STATE}. 



Page 4-11 

-- \ 

~~~~s W!I!!/I//!//7/!II/jX,",-: _C_ROM _"'-3 V_ALID~_llII!////l 
'DATA 
LINES 

OBW 
LINE 

ADOR 
LINES 

DATA 
LINES 

IBR 
LINE 

BALU 0'-7 VALID (LAST BAW 0'-7 VALID 

data settling time 

\ 
1--nAT.~ CL.KED 

'-___ -4) 11.'TO DMSll-B 

r ""'----,-----, one instr~ction cycle 
I --.... --~i-"'-- next ,CYCle -

o nS 60 120 180 240 300nS 60 
start 

of next cycle 

Figure 4.2 KMCII-A OL~PUT TIMING 

.\\\\'.\\ \\\\\ \ \ \ \\\ \\ \\\\ \\\ \ \ \\\\\ \ IBUS rs-7/// ~X//I'~// / / / / / I / 1// ////;' 
. ',' '. ,1 1 ,,\ \\\.'\\'\\\'\~\'J'! ,.I /"Ii. /////////////,! 

150nS----' 

DATA CLKED I~aITO I 
Kl1Cll 
~ 

,--------one intru;tion cycl:----.. ~·i-.... ~next ~le-
OnS 60 120 180 240 300nS 60 

KMCI1-A INPUT TIMING 

Figure 4-4 KMCI1-A Input Timing 



RFB 

TYB 

RFB=READY FOR BIT 
TYB=THERE'S YOUR BIT 

--._------ ---------------------.,., -------

Figure 4-5 Four Way Handshake 

1. RFB COMES TRUE TO REQUEST DATA. 

2. rYB COMES TRUE ONLY IF RFB ISTRUS. 
{;HEN IT IS TRUE. 

TYB STROBES DATA 

3. RFB CAN GO FALSE AFTER ACCEPTING THE DATA AND ~HEN IYB 
IS TRUE. 

4. IYB CAN GO FALSE AFTER RFB GOES FALSE. AFTER TYS GOES 
FALSE, THE NEXT REQUEST FOR DATA eRFB) CAN GO TRUE. 
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4.4 M8240 DRIVER AND RECEIVER LOGIC 

The M8240 line unit contains a se( of local interface 
driver/receivers and a set of distant driver/receivers. The 
local interface is used to connect to an IMP local host interface 
and the distant interface 1s used to connect to a distant IMP 
host interface. The local/distant set of driver/receivers 
(interface) 15 selected by setting 'switch 1 on the switch pack on 
the line unit. The switch is used to enable the desired set of 
driver/receivers. The local set of driver/receivers are capable 
of driving UP to a 25 foot cable. Consult the 1822 report by 
88&N for cable type. The distant set of driver/receivers are 
capable of driving up to 2000 ft. of cable (lWP). Consult the 
1822 report for cable type. 

LOCAL DRIVER TYPE
LOCAL RECEIVER TYPE-

DISTANT DRIVER TYPE
DISTANT RECEIVER T¥PE-

74128 
8T14 

75112 
751078 

The length at the cable will adversely affect the transfer rate 
due to Pfopegation delays of the four way handshake. A g60d rule 
of thumb to use for calculating the delay Is to use 1 nanosecond 
per foot of cable. 



CHAPTER 5 

MAINTENANCE 

5.1 MAINTENANCE PHILOSOPHY 

The IMPI1-B should be diagnosed using the KMCI1-A static 
diagnostics and the IMPI1-B static and . dynamic diagnostics. 
Failures should be isolated to a module (KMCI1-A or line unit) 
and the module should be replaced. Due to the multilayer and 
dense boards used, field fixes may sometime do more harm (damage 
to modules) t~an good, so it is recommended that the module be 
swapped. 

5.2 MAINTENANCE PLUG 

A maintenance plug is supplied to allow jumping the input signals 
to the output signals. In this way the diagnostics can verify 
correct operation of the two modules.· 

5.3 DIAGNOSTIC SOFTWARE 

The are two IMPI1-B diagnostics. The statiC diagnostic 
(Y~-Z078A-A) ensures that the logic is functional. The bits in 
the line unit are tested through the KMCI1-A. The dynamic 
iagnostic (YM-Z078A-B) is a reliability diagnostic, which 
exercises the IMPI1-B by simulating on line operation. Refer to 
the diagnostic listings for proper operation. 
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APPENDIX A 

SHIPPING LIST 



.. , .1' ." 

QUANTITY /VARIATION 

DIGITAL EQUIPMENT CORPORATION \ 

MAYNARD, MASSACHUSETTS 

SHIPPING LIST 
, 

a:l ~"'. 

I 
, 

r-! 
r-! 
P< 

ITEM DWG NO./ PART NO. DESCRIPTION ~ 
H 

NO. 

1 M8204 KMCII-A uProcessor 1 

2 M8240 1822 Line Unit Interface 1 

3 YME059B Indicator/Cable Panel 1 

4 BC08R-Ol KMCII-A to Line Unit Cable 1 

5 BC06R-05 Flat Cable 3 

6 Yf-.m067B Maintenance Plug 1 

7 1211591-40 Customer Cable Housing 1 

8 1211591-31 Customer Cable rrerrnina tor 2 

9 1210915-15 Customer Cable Connector 2 

10 Yi'-1C078 Option Description * 1 

11 MPOO339 KMCII Print Set * 1 

12 M8240-0 M8240 Print Set 1 

13 DECSPEC-II-DZ~78A IMPI1-B Static Diagnostic & Listing * 1 

14 DECSPEC-ll-DZ078B IMPll-R Dvnrlrn;r Dir10nnst-;r fV T.;st-ino* 1 

15 MAINDEC-I1-DZKCA KMCll-A Diaanostic & Listincr * 1 

16 MAINDEC-11-DZKCC Kf1CII-A Diaanostic & LIsting * ] 

17 MAINDEC-l1-DZKCD KMC1l-A Diaqnostic & Listinq * 1 

*NOTE: ONLY ONE S ET WITH EACH SHIPMENT 

TITLE DOCUMENTNUMBER I REV. 

IMPll-B 1822 INTERFACE VM('t)7Q(' * 



APPENDIX B 

IMPI1-A CABLING 

IMPI1-S 
"DEVICE CABLE ~IRING 

(LOCAL AND DISTANT HOST) 

-
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IHP .. H1 P 11 .. B 01 F FER E N T I A L CAB LE WI RING LIST 

PIN SIGNAL~ NAME 
CABLE 1 PI-I OIF TY IMPl1 BIT H (+) 

P1-2 OIF TY IMP11 BIT L (- ) 

P1-6 DIF IMP11 DATA BIT H (+) 
PI-7 DIf IMP11 DATA BIT L (-) 
P1-11 DIF LAST IHPll BIT H (+) 
P1-12 DIF LAST IMP11 BIT L (-) 
Pl-16 DIF RFN IMP BIT H (+) 
PI-!? DIF RFN HIP BIT L (-) 

Pl-21 HlP11 I·IASTER ROY L 
PI-22 H~P!1 READY TEST L 
P1-24 SPARE 
P1-25 SPARE 
PI-3 SHIELD 

P2-1 DIF TY It1P BIT H (+) 
P2-2 DIF TY IMP BIT L (-) 
P2-6 DIF IMP DATA BIT H (+) 

P2-7 DrF H~P DATA BIT, L (-) 
P2-11 DIF LAST HIP BIT H (+) 
P2-12 Drf LAST IMP BIT L (-) 
P2-16 DIF RFN HlP11 BIT H (t) 

P2-17 DrF RFN 11'lP11 BIT L (-) 

P2-21 IMP I'JASTER ROY L 
P2-22 IMP READY TEST L 
P2-24 SPARE 
P2-25 SPARE 
P2-3 SHIELD 

I ~·lP - V·H? 11-S LOCAL CABLE WIRING LIST 

PIN SIGNAL NA?'iE 

CABLE 2 Pl .. 4 LOCAL TY H~P11 BIT H 
Pl-5 RTN 
Pl-9 LOCAL H~Pll DATA BIT H 
PI-lO RTN 
Pl-l4 LOCAL LAST H1Pll BIT H 
PI-15 RTN 
Pl-19 LOCAL RFN Ii-1P BIT H 
Pl-20 RTN 
Pl-21 HlP11 !>~ASTER ROY L 
Pl-22 H1P1! READY TEST L 
Pl-24 SPARE 
P1-25 SPARE 
PI-3 SHIELD 

P2 .. 4 LOCAL TY II·IP BIT H , 
P2-5 RTN 
P2-9 LOCAL HlP DATA BIT H 
P2-10 RTN 
P2-14 L,OCAL LAST H'P BIT H 
P2-15 RTtJ 



P2-19 
P2-20 
P2-21 
P2-22 
P2-24 
P2-25 
P2-3 

LOCAL RFN IMP!1 BIT H 
RTN 
IMP MASTER RDY L 
IMP READY TEST L 
SPARE 
SPARE 
SHIELD 

ro"jc U J 
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, 

figure 8-1 



:> 

r: 

8 

" ,I 

, 
7 i 6 I 5. 4 

m IMP N)[)E 

IMP IMPII 8 I ()CAL CAHI.E WIRING LIST 

PI-( lOC.QL Ty l""'PII BIT H rZ~4 LOCtll Tv IMP 8lf H 

P2 

TO ITEM 2-P2 

p" t p,~ t 

PIN 40 

TO rrEM 2-PI 

PI 

3 

P2 

2 

THIS CABLE FOR REFERENCE ONLY 

I 

PI 

3 

m IMP11-B 
F1'\NEl: 

2 

1 

I .. ~,.:: "",,!,. r'.:" - C :." _ ~ t; 

CJ ._ .,.. i"'! I",' .ua 

( .. ,c. 
',1',,1 

-~-+--l 
l:_.'F~!- E t~\j'L;~ 

.". 101 "".~·(~,,. .. I"I 

r--;;' :,,' ,',';.-. -r.;i[ , 
.", .. '-"'-"-' .;.. .. ---+-:-r-~-";"-"'::---,I 

"''''I\IIi,J.~ ~:--~- ~D'_'-I'. .. _~'.".-,~· '. ~~_:_'_ ;,.:",_.w_"_':.,'_;,.' _. ____ ~~~_ r:~.~---- . ..1 ~ __ ~ _ 
I '''·~'I _ .. _._-- -.-~ 



NOTES 

,Page 8-5 

1. The plug housing, shell, plug m~dul~s, crimp pins, and 
hardware for one cable are supplied. 

2. The plug housing (DEC PN 12-11591-02) and CAM are 
specially made DEC parts~ only DEC paits should be used 
with the IMPI1-B connector panel. 

3. The inserts (PLUG MODULES) are standard AMP parts as 
well as the contact pins. See AMP guide. 

4. Other types of PLUG MODULES that have square post pins 
instead of Crimp type pins are available. 

5. Use AMP tool # 90309-1 (or equivalent) to crimp PLUG 
MODULE crimp pins. 

6. Local cable Should De shielded 12T~P 24 AWG. 

7. Distant cable should be shielded 12TWP 20 A~G 110 xxx 
cable. Use 24 A~G TWP patch cable to connect IMPI1-B to 
distant cable. 

8. Consult BBN 1822 report for more on cable material 
requirements. 

9. Maximum length of the Local cable should be no more than 
thirty (30) feet. 



APPENDIX C 

SAMPLE IMP11-B FIRMWARE LOAD ROUTINE 

INII>1PB: MOV #FIRM,R1 ;SET FIRMWARE POINTER 
CLR 2$ ;SET ADDRESS TO 0 
CLR @SELO . 
MOV #40000,@SELO ;CLEAR 
NOP 
CLR @SELO ;RESET CLEAR 

1$: MOV 2S,@SEL4 ;LOAD ADDRESS 
BIS # 2000, @SELO 1L. A. 
MOV (RiJ+,@SEL6 ;LOAD DATA 
SIS #20000,@SELO . ;TOGGLE CRAM WRITE 
NOP 
NOP 
Nap 
NOP 
NOP 
Nap 
NOP 
NOP 
SIC #22000,@SELO 
INC 2$ . ;BUNP ADDRESS 
cr.jp 2$,#2000 ; DONE? 
SNE 1$ ;NO 
BR INTKMC ;SKIP 

2$: 0 

INTKMC: tvlOV #15,3$ 1INITIALIZE THE FIRr-H~ARE 

CLR @SELO 
MOVB #277,@BSEL2 ;THIS SHOULD BE CLEARED BY THE FIHfvlWARE 
MOV #4000,@SELO ;SET MASTER CLEAR 
MOV #100000,@SELO ;SETRUN 
CLR 4$ 

1S: INca 4$ ;WAIT LOOP 
BNE 1S 
TSI8 @SSEL2 ;DONE? 
BEQ 2$ ;YES 
DEC 3$ ;NO 
BNE 1S 
ERR ;ERROR 
EMSG3 ;Kr-iCl1 FIRr-1WAR.E IS HUNG . (LOAD ERROR) 



2S: 
3$: 
4$: 

BR 
RTS 
o 
o 

INTKMC 
PC 

;TRY AGAIN 
;EXIT 

#FIRM - First Location of firmware buffer. 

SELO = Location contains KMCII-A SELO address. 
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