Roy Hugenberger
13 February 1979

IMP11-B ARPANET INTERFACE

GENERAL DESCRIPTICN:

The IMPl1-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 IMPll1-B ARPANET INTERFACE allows the PDPll user,
with the addition of appropriate software, to communicate with
other Host machines on the ARPANET. The IMP11-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 (KMCI1l).
* 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 IMP11-B logic consists of two modules, a KMCll-A
microprocessor module and a line termination module. To
initialize the IMP11-B, the PDPll operating software loads the
Digital supplied firmware code into the KMCll. Once this
firmware is loaded and started, the IMPL1-B is operational.

A user program issues a command to the IMP11-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 £ill or empty the data
buffers with data.
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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 IMPll-B's ability to handle non-octet sized data buffers, and
then passed as a 16 bit word from the KMCll to the PDPll.

SPECIFICATIONS:

Mechanical:

Logic Mounting Space: 2 adjacent Hex SPC slots in a
DD11-B,C,or D. When mounting in a
DDll1-B or C, the Line Unit module
can reside in slot 1,2,3,0r 4. The
KMC1ll module must be mounted in slots 2
or 3 only.

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

Electrical:

Input Power: +5 VDC @ 6 Amps
(Both Modules) =15 VvDC @ .2 Amp
+15 VCD @ .1 Amp

Cabling: 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 IMP1l1-B
cable end are supplied. The Customer
shall provide connectors for the
Arpanet IMP side and assemble the
desired length cable.

Environmental:

Operating Temperature: +10 to 40 degrees celsius
Humidity: 10 to 90%

Operational:

Transfer Mode: Full duplex NPR (DMA)
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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 IMPll1-B and IMP
are implemented.

WHO CAN JOIN ARPANET?

ARPANET is a network of computer systems administered by the Advanced Researc
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.
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IMP DATA FORMAT

1 (1 - 32) 32
IMP11-B BYTES (8 BITS)
7 g 115 B 7 g 15 8
BYTE 1 BYTE 2 BYTE 3 BYTE 4
PDP1]l- WORD 1 PDP11 WORD 2
STARTING BIT LAST BIT

IMP11-B/IMP DATA BIT MAP
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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

Y

DL<T: 0> valid data in
-t tDSU

Set-up of valid DL<7:0> to the falling {leading) edge of DS 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 ..
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, 01748
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CHAPTER 1

INTRODUCTION

1.1 GERERAL DESCRIPTION

The IMP11-8 Interface, a second generation INPLll-A interface,
-pro&ides a8 direct serial connecticon bDetween a PDP11 computer
systém and the Interface Message Processor (IMFP) used to connect
Host computers to the Advanced Research Projects Acency (ARPA)
netwerk, This UNIBUS opticn allows the user (witn addition of
appropriate scoftware) to communicate via the ARPA network with
cther Host systems, The coption has provisions for connectin to
the IMP's Local or Distant Host Interface.

The IMP11=-B 15 a micreoprocessor {(XMCil=A) based serial line unit
intertace comprised of t#%0 nex modyles (MB204 and MB8220). The
two mocules can be mounted in any twd adjacent hex SpC slots
(example: middle two slots in a four slot DD1l=E) and are
connected by & short £lat cacle, The 8240 is & line termination
unit module which e¢gentains the Zriver/sreceivers and shiftc
registers that connect tg the IMP Host Interface, The M2204 is a
KMCll=4 microprecessor which cntrols tne M8240 and UNIBUS DMA
transfers, See Figure i=1,

UNTBUS T T
I
! - x ‘
T D T LOCAL
PDP1L : M8204 M8240 ’ : t OR
cyomoy | 1| v PROCESSOR | |LINE N RS
| | ’ INTERFACE
|pOu-B _ - B ‘
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Figure i=i L '

IMP1i=~B Bleck Diagram

-
t
|
1
I
l
i
l
I
t

|



Page 1-2

1.2 OPERATICN

The IMP11~B s controlled by a KHCIl=-A nmricroprocessor. To
initialize the unit, the PDPl]l cperating software must load the
KMC11=~A with a set of supplied firmware (microcodel. Once this
firmwsare 1is loaded and started, the KMC11«A/M8240 line unit is
operational.

The KMCli=A microprocessor executes from a (K writeable control
store (flrmware store) and iK byte data store. It contrels Hoth
full duplex OMA UNIBUS transfers and a full duplex & bit data
port to the MB240 line unit. The KMCl1l=~A moves data between the
ME240 line unit and PDP1i memory according to the word count (14
"bits) and bus address (18 bits = 128K range} set up by the 4 user
accessible KMC1l1«2 UNIBUS registers, Error handling and command
information 1s also passed t(hru these registers, DMA block
transfers can be 16K (16 bit words) 1long, however, it is
recommended that block transfers be limited to the maximum IMP
message length (8096 pits)., Tnese plocks may be chained; up to
8 transmit and B recelve buffer addresses may be stored by the
KMClI'Ac

The M8240 line unit drives and receives full duplex data from the
Host lnterface. Date is recelved serjally from the INP processor
accerding to the 1822 Report Four way Handshake and assempbled
into a 16 pit register, The 16 pit data word is presented to the
KMCil=h data port a@s two eight £it bytes, Line status f£rcm  the
Host Interface is alsc passed to the KMCll-2 via this data port.,
Data transmitted fo the Host Intcerface is passed as two elgnt bpit
bytes to the MB240, 7The two bytes are serialized one at a time
and transmitted to the Host Interface according to the 1822
Report Defined Four Wway. handshsake,

i.3 SPECIFICATIONS*
a., Mechanlcal

Mounting Space Two adjacent hex SPC slots in an
Prerequisite H960=DH expander box or BAli=K box

Dimensions M82G4 B, x 17.0 inches (HEX)
MB82490 B,5 x 17,0 inches (HEX)
kWelght 10 1lbs. (APProOX.)

.b. Electricsal

Input Power +5VDC45% 4,0 Amp
=-18V0C45% 0.1 Amp
+15VDCLS% 0.1 aAmp

* Specifications are subject to change without hotice.
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MB240 +5VvDC5% 4,0 Amp
-15VDC3% 0.1 Amp
+15VDCL5% 0,1 Amp
Power supplied by . regulated system unit power supplies.
Leogic TIL levels, £6VD{ levels
€. Operational
Transfer Mode Full Duplex, NPR (DMA)
UNIBRUS Load One (KMCil=A~0ONE, MB240~None)
Data Rate** 260,000 pits/sec nominal, full
duplex (Dependent on IMP Host
Interface)
Signaling Bit asynhchronous = 1822
Report Four way Handshake
Cabling Cacle terminator supplied Customer

must supply = IMP Host Cable.

1.4 PHYSICAL DESCRIPTION
The IMNP~B nhardware as supplied consists of the following:
1. MB8204 (KMC1l=A microprocessor)
2. #8240 (IMP Line Terminator Unit)
3. BCQER=(1 (MB204 to HMEB240 Cable)
4. Inticagor/COnﬁector Cable
S. IMP « Host Cable Terminator

6. Interconnect Cable (MB8240 to panel Cable)

1=-3

The 1IMPl1i=B software as supplied will c¢consists of the following:

1. MB204 Firmwarse
2. 1IMPl11l=B Diagnostic

3, IMPli=8 (Host to IMP)} Test Software

_ ¥¢Data rate is pbased on local interface (25 foot cable).

Data

rates «ill decrease over locnger carles when wusing distant

interface because of cable delays,



CHAPTER 2

INSTALLATION

2.1 SITE CONSIDERATIONS

The IMP1l=b consists of two hex height modules, an
indicator/cable panel, ana four Interconnecting cables., The
PDP11 system must supply the following:

1. HMounting spgace for twé hex helght modules with UNIBUS
access for the KMCil=A module. :

2. ‘Younting space for a 5 1/4 inch bpy 19 inch panel.
Provision must be made to allow access to the rear of
the panel for cable insertion.

3, Power fc¢r the mbdules.

4. Adeguate ¢cooling for the modules,

5, HNDR Jjumper must be removed from the slot that the
K#Cii=A resides. (Remove CAL to CB1)

6. Adeguate Bus loading.

2.,1.1 Module Mounting Space

The tx0 modules KiCii=A (ME204) and the Line Unit (M8240) module
may be mounted in a DDLli~5 system unit or DC11=-DF system unit,
The KMCli~A nmust bpe rmounted In one ¢f 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 {s a 5 1/4 by 49 inch unit and c¢an be
mounted to tnhe ralls of the standard H960 cabkinet, It should be
mounted in tne sare capinet as the hex modules and <¢lose enough
to them so that the 8 foot BCO6R~08 cables can connect the panel
to the Line Unit module (MB8240), Also, keep in mind that the
indicators should be easily viewed by the operator., Adeguate
space should be provided pehind the panel to allow the connect of
the Line Unit caples and the IMP cable.

‘2.1.3 Power For The Modules (See Section 1.3)

Tk -

The KMC1li=-h (MB204) derives lts power frem the SPC slot (+5, =185,
and ground).

LINE UHIT

The Line dnit {(¥8204) derives 1its power from the SPC slot
(DD1i=K, OD11=-DF, or eguivalent), It regulires +5v, =15, andg
ground. The +5Y is taken from pin A2 of each slot (A, B, (€, D,
E, F) andi the ¢ground is brought on to the module from pin C2 of
eacnh slot (A, B, €, Dy E, F)» The =15V is brought in only on pin
B2 in slot C., If there is no ~15V on pin CB2, then =15V must be
jJumperec to tnis pin, Generally pin CB2 i1s reserved for =15V,
The =15V is used to provide power to the Line Unit’s distant
logic.

NOTE

i“faxe sure that CCB2 is not used
pefore jumping =15V to 1t.
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2.1.4 Adequate Cooling

Generaily adequate cooling is provided in a EpLP11 CPU box or In
an expander box, Ensure that there is nothing blocking the £low
of air across the two modules. Consult you POPl1 installation
manual,

2,1.5 NPR Jumpter

The NPR Non Processor Reqguest jumper (CA! to CBl) must be removed
shen the KMCll=aA is 1installed, The KMCiil-A has lcgic that
arbitrates the NPR’s on the UNIBUS.

2.1.6 Adeguate Bus Loading

Tnere must be room to add twe UNIBUS loads onto the UNIBUS.

2.2 INTERCONNECTIONS
2.2.1 M8204 To MB8240

The KMCl1l=-4 (MB8204) is connected to the Line Unit (ME240) with 3
1 foot BCO08S-01, 40 pin £lat caple. J4 of the M8240, located
next te the handle approximately 3 1/2 inches £rom the pottom of
the module, is connected to Jl of the M8202 module, wnich has the
same placement, The BC08S=-0! shtould pe. folded over from one
‘module T¢ the other, See Figure 2Z=2. This cabie 1is usedc to line
the KMCil=4A to the Line Unit,

il -y pu

Filgure 2=2
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2.2.2 M8240.To Indicator/cable Panel

There are three cables used to connect the ME240 Line Unit module.
to the indicator/cable panel, Two of the cables, BCO6R-08’s, are
used to connect the IMP output connector to the driver/receivers
on the MB240 Line Unit Module, The third flat cable 15 used to
connect tne M8240 indicator drivers to the indicator panel. Tnis
cable also supplies the power to the panel. :

2.2.3 1Initial Power Up Check

" Make sure there are no direct shorts of the power pins to ground.
1f there are, remove the modules MB8204 and isolate and remove the
shorting condition.

2.2.4 IMP To 1¥P11=E Connection

The IMP (Information Message Processor) is connected to the
I#Pi1=-8's indicator/cable panel with a customer supplied caple,
There are tw#o different cables; one supports the IMP's local
interface (30 ft. max)} and the other supports the IMP’s distant
intertace (2000 ft. max.). Both cables plug 1Into the same
connector on the 1#¥P11=B although different pins are used, See
Taple 2-1 for cacle pin out,

NOTE

Do net cennect the IMP ¢cable to the
IMP1i=-2 wuntil the IMNPI11-B has peen
checked out with {ts maintenance
plug.,

2.2.5 INMP1i=-B Haintenance Plug

The maintenance plug for the IMP11=-B is used to loop signals to
the 1IHP back into the INPl1=B. This allows the diagnostics to
test out the IMPiil«B loglic without an IMP connected,

2,3 GKOUNDIKG

Ensure that the DDii=B or eguivalent system unit is grounded ¢to
the cabinet and that thé whole system ground is adeguately .
grounaed teo earth ground, Consult the PDPI1  installation guide
for system dgrounding,
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2.4 SWITCH SETTING

There are a number ¢t switches to set. In order t¢ run the
1”?11'30 ' .

2.4.1 KMCil-A Address Switches

The device address or UNIBUS address of the IMPil1-B 1s determined
by setting tne KMCll~A to the desired UNIBUS address. The
possiole range of adgdresses that the KMCIl1=-A ¢can be set to s
760000 to 7737770, However, the address should be limited to the
floating address space 7560010 to 764000 cor the IMP=-11A addresses
(772410 to 772430)., Switches 1-10, located on E113 on the M8204,
is used to ser the address., The switches <¢orrespond tg¢ the
following address pbits:

10 9 3 7 & 5 4 3 2 1 Switch #'s
12 11 10 g 8 7 6 5 4 3 Address Blts

The switch in the off (open) position produces a logical 0 on the
UNIBUS. -

2.4,2 HKMCli=4 Vector Switches

The base Vector agddress of the IMPl1=-B is determined by setfing
tne KMC1l=A's Vector address switches. The possible range of
addresses is 000 to 770. However, these addresses should be
limites teo the floating vVecter address range (300 to 770), The
addresses 500 ~ 534 are reserved, The DIP SwWITCH leorated in E76
is uses to select the vector address, The switches correspond to
the follewing address pitss

6 5 4 3 21 Switch $°s
8 7 & 5 4 3 Vector Address 8it

An ¢ff switch (open) cgrresponds to a leogical 0 on the UNIBUS,

2.4.3 Line Unit Driver/Receiver Select

The line unit (M8240) is capable of supporting local and distant
1P  operations. Switch S1 will enaple the proper set of
driver/receivers. &1 off will enable the local loglc,
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2.5 FIELD CHECKQOUT PROCEDURE

The flled checkout procedure requires th% testing of the JIMPi1=B

with the
Follow the procedure belows

plug,

i,

4.

two dliagnostics (static and dynamic) and maintenance

Mount the modules and panel in the available space as
cutlined 1In Secticn 2.1, Make sure that jumper CAl1l to
CBl is removed from the SPC slot that the KMCil=4
resides,

Ensure that the power 1is supplied to the pins as
described in Section 2.1.3.

Install the capling to the lndicatoer Fanel and Line uUnit
module.

Set up the KMCIll=A 0 the desired address (address the
system spftware expects the IMPli=-B to have)., 1£f this
information is not available, set up the XK#4aCii=-2 for an
address of 160110 (8) and a vector of 300, See KMC1ll=-A
maintenance manual for the address set up.

Power up the system and run the feollowing KMCli-A stand
alene dicgnostics:

MAINDEC=11~-DZKCA
MAINDEC=11-DZKCC
MAINDEC~11«DZKCD

Having successfully run these three diagnostics, connect
the KMCli=A to the line unit via the BCOES=0! cable and
install the maintenance plug to the indicateor/caole
panel. Run the IMP11~B static diagnostic error free,

Having run the static diagnostics error free, 7TUun the
dynamic diagnostic error free, FRun the diagnostic in
the local and distant modes by switching §1,.

At tnis point, the logic has been verified in the loop aroung

Mode,

The logic 1Is now ready to test with the IMP,



CHAPTER 3

OPERATIUN AND PROGRAMMING

3.1 COUNTROLS/SwITCHES

There are three sets of switches to set up for operation of - the
IMPl1«B, ‘

1. PDevice Address
2. Vector Address
3. Line Unit Localsbistant Select

The Device Address is selected py setting ur the switches in DIP
E113 on the M8204 KMCl1=-4 module, 1The address range should ce
kept to the floating address space 760010 to 764000, See Section
2.4.1 for set up,

The vVector Address is selectea by setiing up tne switches on tre
DIP E76 on the ¥8204 mocule, The vector range should be limited
to the floating vector space (300 to 770, excluding 500 to 534),
See Section 2.4.2 for set up.

The Local/Distant select switch 1is used to enable the
driver/receiver logic t¢ support local or distant operations.
The IMP unit will nave eitner a local or distant Host intertface
and the Line uUnit must be set up to match tnis interface., Switch
St on the MB240 module selects local or distant mode coperation.
See Section 2.4.3 for switch settings.

3,2 INDICATOR PANEL

The LED indicateor panel is used to indicate the maior status of
the IMP1l-B logic, It is useful in that it can incicate activity
is ocgurring or a particular part of the Jlegic 1s set. It
obviously can’t be used to give quantitative dates, as the speeds
at which things occur are too fast for the eye to register.



KMCil RUN

IX BUFFER
EMPTY

TX RFN
IﬁPll'BIT
X TY
I¥P1ll BLIT

TX LA&ST
I4pil B1T

RX DATA
AVAIL

RX REN
I4p BIT
RX Tx.
I¥pll BIT

RX LAST
IMP BIT

Page
3.2.,1 Ingdicators
INDICATOR FUNCTION } ,
IMP L1KE This indicator reflects the state of the
ERR IMP LIKE ERR FLOP. Witen this light
is on, it records that the IMP ready
line has be drcopped.
HOST RDY This indicator indicates that the
IMPii=B is cone line, and that the
IMPli=B relay is energized,
IMP RDY This indicator is used to show that

the I#4P Is on line.

This pit is used to indicate that the
KMCli=A2 micro code s running.

This indicator sho«s that the Line Unit
is atcle to accept a 16 pit word
from the EMCli=A,

This indicator shows the state of the
INP's Eeady Eor Lext Bit line.

This indicator shows the state of
the IMPli=B's-ZIneres Your Blit

line.

This indicator reflects the IMPil=B's
Last Bit line, This line is true
cnce during a iI6 bit word and not
during every 15 bit word,

This iInaicator indlicates that the line unit
has assertcled & 1o bit word from

the IMP and is ready for the kMCii-a

to read,

This indicater indicates that the IMP1i=B
is ready to accept a bit from the IMP.

This indicator shows the state of the
IMPl1l=B’s There’s Your Bit 1llne.

This indicator reflects the state of the
I¥P’s Last Bit Line,

3=2
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J.3.1ee Lint Lulllalizoticn Cosmancg = lhis commana is  used to
initiaiize (e Lline in erther tre trecelive oOr transnit direction,
A s€carste CCamdra 5UsL pé  issued {f0r eaCh aqaitrection. Tris
CCLinand AusL we lssdea vefore any cutfer vescrivrteor bists will be
accevten oV tne Is2i1l=c. 1t car also serve to reset the diven
girectlct any LiTe cullnd exXeCuliofi.

3.3.0.3 Cuogril 4N Conrand = Tnese Caommands Are issuyed bv tpe
USEY Urour=. Lo force control =ctioh oy (ne Lthvllen,

3.5,1.30F  SEI/ZRESET pusT resby = Tnis commana (s used to set  or
clear tof nUdSl sbtat: controel olt in thne Lliapll-=t, This it musi
DE S&=U i ©raer tor ¢sta Lransters to occur. 1The 4581 FEADY it
may o8 uses to signal tne otner system theat tne [#Ell=s is ready
1o start oata trensfer, lne clearing and resetting of tnis bit
sil]l r2 detecten cy tne i¥P In Lne node.

3.3.1.3.4 CiskAar whiaby LIGE S8xde = pEADY LINE ERROE is Llalched
SET I 2DEeVEr tne [oY Joss Do Te3gy. It can only e reset by tne
USED SToLlan. e Uhoen vhRADE L REralUs  gcomrranc Cledrs tr.e
R FY - EELA ConiIgol rolt 1f tre 1MF wll PEAL Coraiticn Lss
S00E 2.3V i.t." j. ‘rli=rn +i1di SO0U rTeEsTLATrL dgsta Lranhsfers Ak lornd
3 tre -~fawl Ll CLFRGe $TIT 185 Setl.
o3l edes  rFRLLIRSD B1414J3 = {718 COMNMENRG Cauyses  LnE iaril=g  to
£a853 30 L1 Cculrént state ¢i Lne comirynication copntrol lines Lo
Lhe woer UIDCLT3%,.
3edii.d bubrtbr JedCRLIFTDe T Corvann = [Ine user Crosran issues
tnis JoLirGi Coswdand Lo Ine L-vil=H Lo 4assiar 4 new nuifer
vescriasoor  List Lo tre a€s131.aten girection (receive or
tlans ic)e. A SHFFER vrnouldlous In Cormand poinrts to anrnug aefines
J5¢] getifed L1880, AnRa T013 Compans mMust re rece«ted ror

5L 3380 Lo Lhe toEfil=-e, ine user LIioagram can &8&sldn a
Taxi75 91 (ag Llisis 10 €aCh QliecClicon. The ceoohans CORLALNS Lhe
Starting 1ol adoless, ©XLIe58a 4% AN 1Ib plt Unlous Address.

330, cdrton Ul Carrang = Ine t*Fil=s  issues tnis control
CCTL 503 Lo LRe JEeI wFosr3r ahen Lne tufter assianec Lo a receiNe
cLeratisn 1s ter: anLtd. Generallyv, 4 receive putter 1s
tersitatesr spen the  outfer 1s fJll (wyte count = Zefo)}, lr.e
Commans Cuntalns tne foenliil LhivslCsdl aodress of the entry 1n  tne

pureer tedcrlotor List, ire reason for termiration is expressed



A5 3 sianes ocbal nuinoer =128 = #1217, weagative values represent
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Fluaure 3~-1 lLiPll=g Unlipbus register address PFormat

15 | 87 g
BSEL1 BSELf SEL
BSEL3 R SEL2
BSELS BSEL4 SEL4
BSEL7 BSELG " SEL6

33,2+ C&n Lontrel

Tne i»Sll=n §8 the controller of the Cér*'s and the EDP=11 user
DYCIIr 3t 13 9only ©o read or 4srite into twtne cala oCri when
gertincen Ty the [+Fll=k, A pretocol must be acherea Lo DY  Lhe
‘Jdser crearaw 1li It 1s Lo successtally lssue couwmancs and receive
Conltanis Lfrow the line unit, BEeLO 1s tnhe inpcgt centrol
reaister. eselL2 15 Lne odtiuvl ¢ontrel register, The t=»o
Ltranstrer directlcons nave ceen solit lhto olfferent reclsters to

AVCLIG race conaltions and sdbseguent ¢afa loss. nosever tnere jis
still a2 possileility of Lne interrupt enatble bit peing clesrec or
ressl JJrinug Certalin 1l microsecend wincows.

3,3,.3.04 lrour Conticl Protecol =

Fiiure 3-s Ingat Control register = BSELU
7 6. 5 4 3 2 1 a
I |
RDYI IZT RQI UNUGSED I/0 COMMAND TYDE
1 L




CitmmAilL 1YPE Ui = LitFrer LESUPIFTUR LN
Ul = Ciivinul Lis
11 o« Llek fuil

1/ Jirecticn of 0ats transter - recuired only on
' BUFFer LESCRIZILR 1 ang LR 11T comranes
(v = translt 1 = receive)}

w1 reauest frut Tlt TJst pe set oy  thée  user
Brograis te recuest cenitrcl cf tre S vata port
ocytes (vocld=bsenile LUTn: Ceortrol 1s not
4Ctucaliy 3Iranted ontil ROYL i1s ser Ly the

ﬁj "Vll"'f_.o

Inls it ~u3t L€ Cleare after oS3LLI~cSELT
4Te  loaced Lo LIf i ii=B Lo accent
Lnie con.nand

Kibfl ahen set ¢y the 1WpPli=-=», imgicates the user

PIoGra® nas centrol of o3EL3-od8i7

1k i - Irout interrunt cnacle = shern s3et oy Lhe user
' Erodrans Lagy tie sare Uime ¥Foui: 1S Set), #1ill
Cadse trhe 1 Fli=v 1o zeneraete an interrapt

VECTGIINnG 30U Aiu aneéenr 1L sers KLyl

ihe [otsat of LRe Input Uoniror -oEJLsTer IS sinen 1D PFigure
3=s. o ocruer tc wdias & CUlo"=2na Lo Lrie 1o rll=n Lnge USETL
LIoaban mdst Specliy Lhe Uyoe 2f Io7TAaAra rescestea in rits
G or Lité Lopiur contrsy resister, Por tre cwbror Lo arn
wlown anli COM®mARSi, re Zirecticr £: 2ats Transierred SuUst
Alse we specifilen. ror tiEe Coojrur bl CorTancs Lrls oLit o 1s
1ATIIT &7,
st [hils polnt Lie yser -5y sei The Feoyesy ir-cubt it (pit 5
- Ful) Lo recuest conwrol of the S zzta tolt LylEs, nbheld~T.
ire [+P1len wlll vestorns to e gsestiog of Fol ooy FESEITLIOA
brel s P 1Ch TLIVES conTicl Ci TrRE Zata ©frts Lo th JBET
prearam,.  wuvnlil wi'1f is 3&T tice Issr Cannol arite  intc  Lre
Jala ports «1tnoal tre Losslililty O COTTLULITION. Ine udser
fras LA <Alternstives ar:er seLEIre rLi, ejtrer centinually
or  wellcoaically Lesting ol ~u2l 580 21 settirng imuut
interrurt Lnaule (IRl ~300 bole. i inpterruwot ¢nscjie 15 setl
e Léapli=u willl uenerceie an 1nUerisil VeCLorins 3al LNAU snen
it sets FOri.
Un vetectlion ot kol  toe dser orouram shouvis »rite  all
televart Intotsation 10t¢  the  cata ports. (Care sust ce
~Laken Lo Cledar all unisec oLyYles 45 these oorts  are not
Cleareg oy Lhe [-Pll=c 413 ardlicus resdlts T&y CGOCUI.
el e Conmana 15 ceoniete tire user Lrearaa ciears +Q1i,
wh1CHh LT1Jders Lo L) Pil=r TC aCCeEST Lhe CUriadDd.

AL tnds moint Che usey wroaram™ is inribited fre~ sriting  in



tne inout c¢oControl register or -any data port until the
I+Pll=-t8 croos vUYI. :

«0en fbfl 1s Zdrocpeg the Lnout cycle 1s conclete and. tne
wSel €4an ini1tiateée anotner LLOUC COMMAND.

3.3.4.4 Tutidl Concrecl ¥rotocol =-

rioure 3=3 udtoul Control Register = BSELZ
7 5 5 4 3 2 1 q
{ |1
RDYO Iz=0 RQQ UNUSED I/0 COMMAND TVYDRE
1 t

Cowiano TIFG UG = BLIFFER BeSCRIPTUR OUT
vi = CCHIelL Cul '
1o = 2UFFER Gul

173 Cilrectico of tranmster, if spelicable
{1 = transnicy U = receive)

R ST oy Tne lapklle=es to Llndicate it nas issueda
in outvut command in the CSkR's. Trnis cit
TUdsT e Clearec by ne aser program to
indicate 1t 135 cone »ith tne C8F intormation.

el Gutocgt Interruct Enacle - 1f tnis it nas
ceen set DY ne user crogram, tne settina ot
ReIld oy Lhe  laPll=6B will generate an
Interruct vectorino at a4fi

fme rorwat of tne uetout Concrcl Reglster is given 1n Figur

3-3. Anen tne LHel e

tTy
=¥ 1ssuyes an ouloul conmang v w«ill
Cre commana Lyce in oitc

5
s =1 of B3e£LZ2. EBLL 2 retiects L
J
U

cirecticn of Sats transfer If recuirea oy the command. RDY
loic 7) will Le Ssel concurrently, 1£ output interrup
enacle is sert, tre 1“P=%t18 4i1ll generate an interruro

vectoriniy ac xaid.

LN GETECLIoNn Crt RJ(C Lne uUser program  can  taxke wnatever
dCoion l1s Teguires out must Inglcate the comoletion of tre
S QULoJdL Comnans oy cropcling rUIG.




i,3.% Bufter Descriptor List bhtrv Format

all puffer intormation 1s passed to tne iwkll=¢ in the form
of bufter [escrictor Lists. Each list consists of an
coern=enged serlies of entrlies 4s defined in Figure 3=-3,

Pigure 3-4 buffer Descrioter List Entry Pormat

.\

15
I ] 1 I o L L) T T 1 T T I 1 T
N BUFFER ADDRESS
4 : ; : } ¢ : ; + 4 ' +
) A | Ba
N2 recM | 17 | 18
- ; } ; ; : : ; 1 ; : ;
N+ WORD COUNT ‘
¢ L 3 5 L ] I 1 h . . ]
: ¥ T y T = T Y T T ! ! T D
LN+E ' STATUS (J ON TRANSMIT)
i ] 4 L] f ] ] ) 1 1 - I 1

gbbbtee ADURESS pits uU=15 of tne lE=-pit physical dcdress
of tne start of cuffer

it @

5416, Ball bits 16=17 of the 18-cit physical auaress
of Lhe start of pufter

R4 Logical end of message QCCUrs at the end
¢t thnis puffer (ves = 1; no = &)

EE 2

widx Counsl lhe lengtn of tne tbufter in la=bit w~ords (oad
byte is rounded up TO the next tull w»ora)

d+ e

CSTALuS lermination status of transfer (snoula be

cleared cov
USEr Lrodram cetore vassing on list to tne

VALUE DEFINITIGN

l , giuffer word count reacned zZero



2 Receive EGM cetected
-4 REAUY LINE ERFOR
-3 Mon=existent memory location
Ine last entry in the Butfer Pescripgtor List must pe

followeo oy the list terminator whicn is a word containing a
‘1’ in Bit 0.

3.3.6 Input Commands

As previously descriced, the I4P=11lB executes fcur forams of
input commanas, wnich are listed kelgos in the general order
of user program issuance:

1. I&ITIALZATION

2. LINE INITL{ALIZATIGN

3. CONTROL IN

4, BUFFER DESCRIPTOR IN

A3 & general rule for input commands, the

ser TIrSCram MUstT
execute tne PDe=11 instrucrtcion BISE Lo store cata in BSELO
and BSELZ2, a MOV to store data in 5cla and 3£L6, ans a MOVE
to store data in 835&£L3, BSEL4, B3ELd, ang m3EL7.

I'ne format and field 4descripticns for each C¢Zmmand are
detalled in the following paragracns. Sconme tvgical examples
of PDhE-11 instructicns and instructicn secuences are
included to demonstrate the user=pregram c¢rmand~issuing
orocess. These examples are oresantad for expianation only
and do not imply & singlte metnoa of Implementation,.

3.3.6.1 INITIALIZATION Command =
Flagure 3=-5 System Initialization (ESELLl}

i5 14 2
T [ 1 I 1

RUN MCLR
. } . ! {

RUN when set, RUN allowxs the KMC clecck to run and

therefore execute tne firmware.
Ihis bit is cleared by BUS initialization or
HKASTER CLEAR



MCLF MASTHRE CLEAR = ahen set, initialiilzes potn the
£.9C and line unilt ang steoes trne RHC Clock

IslilALicsATION is tre first conmand issved Dy a user prodran
4t startup time, to initialize the r¥C=1l TiICICEIGCESS0r Ana
rldce the unit in the run state, ine forwast o©f trne
IW{LLALLEAYLON comsanld 18 Shiown I Fiaure 3=5,.

initializing tne K.C=11 microorocesscr oy the user proaran
is <done 1n taso stens. Flrst the "sster Clear bit is set
tolaivsed oy settiny of tré kun Dit. After settine the kKun
Cit, tne user prosr4aT T¢st w41t tor 128 nefore accessing one
of 1he cosnand neagers oporLU €I ndbiz. ire reconmenced
wethod for seftindg the <aster Clear and Kun blts, ana at the
sate tire inplementlpg tihe redulrea gelay is Lo 4srite a
non=Z2ere  value into RokLZ «rnd walt for the lrbk=-llp to clear
tne Lyte pefole Lroceeclnyd. Ful exancle;

BUY 40GUV,,oRLU

;ST MASTor CLEAR wlT
Ve . 3377,830Le seR1ITE Lanh=ZER0O VRELUE 1IN ESELZ
U #10O0GLUG, 5l ;o1 Run 211
A: i51iB Yy 8 ;CLEARED YET7
it pat HEFSS!
B r _ rIES, PRLCEED (U B
Ll
S1lice the master (leqar git 1s pot seirf=clileering, =
Love Instedaa 0f & ©wlt set 1nstructlioln 1s requlred Lo
Cleal toe Master Cciedr cll a9 521 Lre rpupy Dib.

inese gCULIONRS Set Ure Fub CLlT placiras tre Iok1l=t In  tre

coerationat state. AT Lnris polnt,., Ll.e US5€1 ©rrcarsh Can
Ledln settird e fhe  lAFLIe~d  for Suiseclienl  OCEIATIONS.
SELU pits 4 trroucn 13 are desianateo saintensnce cits,
Inese Lits ar€ usec ny lodaind, malalenance ar G alainostlc

Teullnées anag have no €fredctl o5 norsal [-Fil=F Ccoeratlovie

dedabasg Issuing inroet Covrmands = AL1 Ioput Comirands  otner
Laan 1iniTlalilde cre 155%ed oy 3 dser LTCOTl am in Lad
SuCCES3IVE SLelns. 1 Jenheral, the first ster invelves a
reauest for perwisslon 12 18sde an  input conmand and a
resoaonse oy Lhe [xeli~n Tnat 1t is Teaagy tc accect tne
Coat.and, Aaltrodan  tne croaransing s2auences for the tfirst
salep ore aescrilees rol Lhme  ipl.k  1LL0 ceraianc. eV  als0
avnty Lo tne CLolrul, 1 ano YUFFER DESCHIFICORF 1A conmenas.
Lhe seagense 1orf tne secons  step  1nyvolves coruleting tre
coniany oy lodoing  BEel.a. Skl 4, and osStlo slth Lrhe aata
aaplonrlate L6 30N Cohngnd. Iinis segguence is tnerefeore



gifterenl [OF €4AchH CGAnaAnrt,

X l

T

tIe exXCection of tne first LIwE IHIT comrang issueg at

EL4lTut. Ttiae, tre user vrosral ndst check that the EUYI kit

a5 oce@n Clearea orior o ilssulng trne npext input cormand
tinCluarna  tne ceCcond 4na subseduent Llkk [HL] commanus).
[ne (. »il=2 Ccle4rs +ix1I T¢ Siuanal tCpat the last input

COTS4ir 1ssdeo ias Leen comcieteg. wnen clearing kLYL, the
boFll=n 4alsc clears all otrer oits in bSELO except the I1EI

o1

[-

47 InSLIUCLIon Seduence To test tne KDY! plt can take

Tie LGr

oMo

Ay

= o
noct
r
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r

R I I ]

L
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u
P
S -

N

r+

ol A srlrl SLILL SET
[ CLearbD=188ue CUMKARD

HUTE

Sin¢e the Ladll=v dJoes not clear bBSEL3I, SEL4, oOr
TN Lre Jsef TUSsST ensulre that tnese realsters are
Clesres oy ey¥ecuting acnropriate clear instructions
Crior LC 1S8s5410.2 & ¢onrang or by issulna the comtand
«}TrH wOv QU #uUxt lnstruyctiens,

. LNE initial task to e perrcrreaq
{re counmatio Ionentity flelae (in Lnls
Y g = 17, Tne FolorLi1t, and 1%
A1t the FUL Lit ser, the user

Eow

I thee LoFli=n Lo et Flyi.
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CToTratTed  cenends  of. shether  tre
210 epnavles  interructs. ITre laterncy
[ vIcarat settiny tne Ryl olit sna the Iavll=w
SeLtln? FibXl Can 18nJe rryd A minimuan O0f 2z us
1 & &PFEn uwizlhii tne Ll bit, tne Jser  nLas
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et tne Izl ©it T¢ enqacle Interrvcis, AS & Conseuauence,

e fl=r Interrsots tne w31n Cru snen 1L 3ets e
Ta (e . PLe=i1 iostruction iselerentine thnis
rive ¢4n nave the forsw

GewE 143,58t bL0 BSET ROI, 1zi, ANU OIALIT T'a CUrE

NeL interrunted  tne OSer prouram can proceeg ditectly
Lo icad doEi 3, 3cbd., and SELo witn the applosriate data.

ye tne vl wit clesrea ano check - ULne state 0f the

cit oy setting & tirer anao verforming & test ¢or
A ContlnuGus LEest loto. Thne fora of the w1t
eLGuENCE [45%5€d vn 3 Liver 1S
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tord

bl A srUTL SR1, LudDd COMMAND

B b JRCYL LCT SET, RESET TIMek AuwD
PkESUNE PFIUK TASk AT B. &HeEN TIMER
JGUES UFF RERNTER AT C.

if 3 pit test locy 1S reauirec, the seauence form is

e TSim pBSELO

ool k. JRUYL BHL SET, BRANCH 10 E AND TEST
: FAGAL N ’
or I srid1i SEf, GO 40O D AND LUALD CUMMAnD

1ljternative, ththe user proaram clears IEL (it

3
set ¥ Lne prior cunmanial), sets HUi, ana then performs
¥

useEkKeeolng assoliates »itn issulnad the current
COCTINE . Alth Lle iousexeening done, tne Jdser proaram
CHeCKS rUil. it P01l is set, tne uUser proaran completes
Thie  C2754ai3 1s5Ulna Srocess, If npor set, the user

Lrouras sets IZl ara resumes a2 prior task wnlle awalting
4N interrugt on HDiIl set.

ire azvantaze pf this slterrnative is tnat interrunt
oversesd is  sakstantlally reduced since  the [HNiPll=B
UEuALLlY SELS ~i Il silhln & few micr-seconds atfter tne
XY CEOULA. SELs sl ine fort of the irnstiuction
Se&LJuence 107 LNls ool Toaciy 1S

sl Wi, Bkl sCLEAR TR
iV RS, ot Ly ol owuel BHD CGr mAwo LU

U0 NOUSErEeind

BULE

inere 15 a { = TiCIcsEecond wingos  Ayring BN PN o0
e terltl=nn  ¢Aar,  culear el [¢ ausra #4a1nst
104GV EITeERT Ciearins Lhe User RIodran scuvld rake
syre  aurlnc nodsesecglna that k] 15 actually
szt.

isles  rdorld FIEST KOl
ook a sCO¥pLeTE ClhimAnl
LSl 313 sluv,BEStLu PSET IE]
=lig  siuv,ooeELu FUARE SURE LEL 15 BUT CLEARED
Lol & ;1T 18 CLEAWED = ERSHT
B [nor iRESUME FRIUK TASE

Lnstructionh segdence Lo conplete the incut command loaas
Slooel valaes irnLg the cddgala vorts, For LInE 1L1IT, this



seaquence 1s

CLRB BSEL3 . ;NO INFO REQUIRED IN LInE INIT
CLR SEL4
CLR SkL®
BICB #040,BSELO ;CLEAR RQI
J.3.0.3 LiNce INITialization Command = Figure i=6

illustrates the format for tne LINE INIT command, which
clears out all Buffer Descrietor List painters in the
indicatea direction. N0 notification of aborted puffers or
lists is sent packKk Lo the user program. The command also
saves tne starting IMP state (Feady / nNot Reacdy). One LINE
Inll command must be issued for each direction to be
activated.

Figqure 3=c LIdE IXRIT Command

RO¥Y | IET | ROQIX UNUSED /0 1 1

i

15
! ' I ST v r T ¥ T T T L T T T
UNUSED
1 L L L i L i L L i [ I 3 1
¥ T T T L ] 1 £ T T L] T
UNUSED
i+ I 1 i I 3 1 i [ i 1 1 i 1 i
VALK Direction to be initialized
( 0 = transmit 1 = recelive )}

3.3.6.,4 CONIROL IN Commana =~ These commands are usea for
non-~ouffer related functions.

For each CONTRGL IN command, the low order bits of 8SELT are
reserved for the supfunction filield. The valid values are

U0l Set/Reset Host Ready
01y Status Request
1430 Clear Ready Line Lkrror

BSELY 1S reserved for the aata fileld. It is only used 1in
the Hest Ready command,

SELY

SELA4

SELG



J.3.0.4.1 SET/RESET mUOST REALY COMMAND = The fcrmat 0f tnis
conmand is agiven in fFlgure 3~7,

Figqure 3~7 SET/RESET HOST READY Comrand

I -— L4 sk [ o 7 . - - . - - B

FOYY § IEI {RQI | UNUSED g 18 | SELg

15 _ 19 g 8
T T T T T T L] T T T T 1] T T 1]
UNUSED SEL4
1 L L L 1 [] 1 L 1 1
1 T ¥ L] ] T ¥ T T T 1
UNUSED gl g | UNUSED s/c | SELG
i 1 [ x A 1 L L | L
s5/¢C hiew value o

RGST READY control cit

£
{1 = set 40O clear )

3.3.0.4.Z2 STATUS REQUEST Command = This command causes the
Impli-B to 1ssue a CONTIRGL OUP Returned Status command
givinag current inforxaticn on ooftn recelve and transmit lin
dnit regiscers. inhe <fermat for this comranag 1s siven in
Figure 3-8,

riqure 3~8 SPATUS REQUEST Commans

B | e I e e e e
e : ‘ 7 P
- EDYI | IEI | RQI UNUSED g 2] 1 SELG
1
15 ig 9 g
T T T T L T T T 1 ¥ T T T T T
UNUSED SEL4
L [ 3 3y i 1 1 L 1 i L]
T T T ¥ T ) 1 1) ¥ Y
UNUSED g 1 # UNUSED SELG
[ 1 L L 1 L 1 1 H 1 i
3.3.0.4.3 CLEAR READY LINE ERRUR Commanc = This command

attempts to  Clear tnhe PEADY LINE ERRCGR control pit oy
setting and then clearing tne TA BRR CLEAR pit Iin the 1line
unit reagister, however, it [MP NOT HEADY 1s set, READY LINE
ERROR will remain set. Tne format for tnis cormand is gliven
in Fiaure 3«9,



¥igure 3=9 CLEAR KEADY LINE ERRGP Command

. z
BT | IEI | RQI | UNUSED g g 1
i
15 : 8
T 1] T ¥ T 1 F T T 3 + 11 ¥ T L3
UNUSED
1L L L 3 [} 1 i L L i
L T T ¥ T T T T L4
UNUSED 1 g g UNUSED
1 1 1 ] 1 1 | L ] 1 ]
3.3.6.5 BUFFER OESCRIPTUR IN Commang = The iformet for this
command is presented 1In ¥Figure 3=1Q. f#ote that SEL4 and
Bits 2 and 3 0f BSELT contain &n 1B~cit UNIBUS address that
is tne starting address of tne Buffer Descricteor List. The
starting adoress of a buffer Descrictor List must pe  word
alisned., i1.2., 0N an even 3ddress DOUNG3rY.
Fiqure 3~10 BUFFEZR DESCRIPICGR In Command Ferras
e e S
1
ROYT | IET { RQI | UHUSED /0l o3 a
15 11 1g
¥ L ¥ T T t ¥ T T T T T T T H
BDL ADDRESS
4 | } } ; 4 } } f } } }
UNUSED f? fg UNUSED
[ ] 1 I ) | I 1 1 I 1 N
I/0 Thnis bit indicares tne transfer wirection ot
the Buffer Descriptor List € 0 = transmitc §t =
receive)
B80L ADDRESS Bits 0~15 o¢f the l6=-pit physical adress of
" the start of the Buffer Descriptor List
BAlo, Bat7 Bits 16-17 of the 18~cit phvsical acdress of

the start of the BDL

SEL@

SELA

SELG

SELg

SEL4

SEL6



3304 tutpat Commands

OHtput comnands Lroviae the venhicle wnereopy Lthe 1MPY 1 =D
cownunicates «1tn tne ralin CRUL Tne Iwvkll=k uses the output
CCLiAnags Lo canvey cateccorlies of 1nforaations:

i. she BUrtbBRr DESCHIPTOUR wUHT coamanha 1s used to cost normal
aN0Q EIrour ter-inatlions ci recelive and transnit puffer
vescriovtor Lists.

Z. e oirerrk oul  ¢eamang 1s  used to nost information
concerning  tne gouwpletion of receiven Jats tuifers »itn
COoLR-NCr2&al 304 €rroar terdinations.

3. ire CUiilemidl UWOUT Ccomrans is Used Lo post poth soljicitea
al.G Unselicitea status information.

£iuales 3=-2 and 3-3 illustrate tne ideptical rositional
corrzsconience  gefwecn Ccontrol ana command icentity bits in
tne 1lioabt and outgut  Ccomimand 1eaaers (RSely  ana  B3EL2,
rescectlvely ). 1he state ot tnpe [EL {(outrut 1nterrupt
enarle) cit 74sSU be estaucllshies oV Lne USEer proiran  aurinag
svstenr inltializ=a2Cicn tine, whern set, tnis pit will cause

1°Fil=n to interrunt tne neln CFU ed4cn: tilge an gutput
conana  is  ready iCr retrleval ov L[ne gser orodran, anen
Cieares, tng jireli=h 2¢é2 not  interrupt, Taklnsg Lhe USeT

A7 Tei,0R%lrle  [or IECULAlZITS That an guliuot coTmar
S

¥V Iul lTelTlevas,

Lrie

O el
1% 1¢

it iriu Leg, yTirealately sftter issuing the
TRLoLEnS tre WEET Drograr cust estauvllsh tre
srate i v - o oazzition, »netheyr il 158 10 bie sel
or CLEaTea, e € nael of noclhid Sustl e Cledrles 1O ensire
tne irteariny of tre contrel ans I oits. - For exansvle,

Poep lJL,e50L7 sChonar BIELZ Aol SET1 TEL
ot

LoD cShue sCurapn B3LLZ ANL LEU

# of rrne Je0 it 1s lwnolicit in the
b Lne Lro3rar, Lnis oit wust re sot toe the same
s Lale &t e3cn sucsecusrt initlallization Live, “hAaLlever the
L2gnez ot CoeTtwand recognitienly cncsen, the user snoula ne
d-ale (h3l ocef4dtion 1n tihe interrupt moge 15 oy tar  the
s L efticlent 23y ©t wrocessini outvul Commands.



3.3,741 Issuina An Gutput Coiwmand = The Irpll=b issues
output conmrrands in two steps, First, the aata pertinent to
the Conmand peinyd issued dre stored in bwSEL3, SkEL4, Ano StElLo
LFigqure  3-11. Lnce tnis wata storage 1s coxplete, tne
faPil=3 sets tihe Ruix, RDI0G, ano jdentity rits in FRSELZ
tFigqure  3-3}). 1t reqyirea, the uiyl (/0 it 1s set to
Indicate tnAat tne completiorn posted involves a receive aata
poeration ¢or Cleareqg to desiganatea comrpletion postinug ftor a
transnlt Jata oeberation.

with tre heaver bits configurec and (&0 set, the IMFli=b
then interrgpts the main CPUY c¢ausing the user proearar o
chnedn Lhe iy plts Lo agetermine the cominana tveoe,

A user proigram, Jdesigned to operate in a noninterrupt moae,
must pe set - up to werioaqically test the state of tne riYO
cite & PIP=11 instruction seqauence to perioaicaelly test the
ROYU it and wnen sef check the 10 bpits can take thne

foilowling form: -
i PS3FBs BSELZ JTEST RUYG BIi.
ablL B JCLEARRD, PEAFURM USER LEK AND REENTER
PAE A DURING RMEXT PREERIOL.
vlib sb,0580L2 1SeT, TsT 1ix £1T5.
Hak JEETrLIEVE sUFFER LESCHIFIUOR GUT CUOMMANDS
Facll PROCESS.
@it 3] FREImtove CUplRAGL o] Codenas i ang
PERGCRSS

t OF dntelrept=d4drivern Jsgel Lroarams, A test ol trne  Fijiuw o oig
is ANTeCesasly siprce tne 1hterrupt implies Lnat tne L1t 1s
set, 1n this Cc4da%e the rirst user plodrds  =Crion iLoon
receiving tne interrudpt 1s Lo test thne 1 Lits €4 deteralne
Lrg Cudmarna tyvice Lo Le processed. it Lre COTHANLG 18
asceltajinea to we a3 pBUFFer vesUCRIPIur QU cowtans, Lhe user
Lroaran cAan getertiire shether the cornuletion nelns  postea
1invalves 3 - Lr3nsilt  or receive data oceralich oy Ccnecxing
tive Lt 170 wit. For examcie,

- bBEL3  wa,bont 2 sCneCkh QUL L/70 el

Borod F s IRAGEAML L vFetal Ly
28 G FrnCelvie UPERAFIGH

Hpon  coxolefina the retrieval of tne pertinent comnana, the
User wrodgray st clear kbl to intorm the 1IRFll=-BE {nat the
retrieval 1s ccocumplete, FOI exanples

DlCE G200, b5RLY JCLEAK RLYUJ

A N



1. The 1¥Pli=B will not resocond to a uUser program
reguest to input a command (RCI sef to 1 in
BSELuU) 1f an output completion is cending (RDYO
= 1),

4. The user must save all reauireq infermation from
the IMPll=-8's CSK's before clearing FRLYO as the
IMPl1l=B may alter tnem imnediately upcnh
detecting RDYO ¢lear.

3.3.7.2 BUFFER 0OUT Command = This command is used by the
IMPll=# to Lnform the user orogram tThat & receive pusfer has
peen filled or an ena of message indication nas ©oceen
detected and data 1is ngw avallacle for prcgessing., 1Tnhe
format for this command is given in Figure 3=-1i.

Figure 3=-11 BUFFER OUT Commeand

15 11 1g 7 _ a

T ¥ T T T T T 1
UNUSED RDYG| 1EO{ ROO{ UNUSED 1 1 g {SEL2
i " L L b, b L i
L 13 T 1 1 1 v L
ENTRY ADDRESS SEL4
¢ y f ; + t ¢ t t f !
. UNUSED f? 52 TRUSED ' STATUS SEL6
L. 1 - L L 1 1. 1 I I 1

i e&cddress of
s¢crictor List

ENTKY ADDRESS Bits (=15 of the lé=cit onvy
the entrvy in. tnhe puffer

desCriping the pufter

Eale, EALT Bits 1l6=17 of the l18-cit phvsical acddress of
the BDL entry

STATUS Buffer termination stafus {(See Zection 3.3.5
for list of values)

3.3.7.3 BUFFER DESCRIPTIOR QUT Command = As - previouslv
stateg, this comwang 1s used ecv the [MPil== TO inrorm tne
user program that & data transter cperation s comclete.
Functicnally, this command 15 wusea to gost the use of
vuffers in the list to tne user rcroqgram. Tre ftormat for
this commanag 1s given in Ficure 3=12. : '



Figure 3=12 BUFFER DESCRIPTOR GUT Command
l51' Y Iullgl T Z ¥ ﬂ._.
UNUSED RDY0O} IEOQ} RQOO| UNUSED 1/0 B [
4 t + p— + : —t
BOL ADDRESS
3 s 1 i l i " i 1 i
1) L L4 £l T T i1 L L 1
B
UNUSZD 1? fg UNUSED STATUS
L ] I 1 ] 1] 1 1 1 i
172 Direcrtion associated with the Buffer
Cescrigter List (U = transmit 1 = receive)
BCL ALCDRESS Bits 0=15 0f the 18=pif phvsical address of
the start ¢f the Buffer Descriptor List
8410, ©=4l7 Bits 1&=17 of tne 18=bit phnvsical address of
the starc of tne BDL
STATJS duffer Descrictor List termination status
{3ee Section 3.3.5 for list of values)
3.3.7.4 CO2LTRUL QU1 Command = These commancs are  used oy
tne IiPil=n £0 Lnfcrm Chie user Drodradm of Lhe current status
cf the iine on reguest, plus any errors or status c<hanges
Lhat g0 not resalt in a4 cuffer completion.
3.3.7.4.1 ZIURNED STATUS ~ Tnis command is sent in
resgconse o & CUNTEROL IN Status Reguest commrand. It hands
pack intormation concerninGg the current line unilt status.
Ine 1information 1is passed gclirectly from the I¥MPLl=-b line
unit regiscers. fne fornmact for tnis commane 1is given 1in
Fisure 3-13. A fuyll descripticon of each of the status pits
is Jiven in 3Section 4.2.1.

SEL2
SEL4

SELS



Figure 3=13 RETURNED STATUS Command

15 T ) ¥ T lg 9 8 ? ¥ a
UNUSED '} g 1 jRDYO| IEC] RQO| UNUSED g # 1 SEL2
t { } : t .
- TX | TX
o UNUSED | rewm [T UNUSED : CLR | CLR | sEL4
m : ‘: L3 ¥ T ‘; : : :’ smm
FUY ' END | DATA RX
1NE TNUSED MG | avary UNUSED gggT cLr | SELE
ERR 3 L L i s 1 1 1 1 SrATUd
[4P NOI RDY IMP NOT READY control line
RFNDB READY FOR WNEXT BIT contreol line
BUFE aMPTH TRANSMIT BUFFER EMPTY control line

TX CLR ERROR CLEAR TRANSMIT ERROR contrel bit
TX CLR STATJS CLZAR TRANSMITTER STATUS control bilt

RDY{ LINE ERW READY LINE ERRUR control pit

END M3G END GF MESSAGE REACHED contrel bit
CATA AVAIL RECEIVE DATA AVALLABLE control pit

HOST RDYXY HOST READY control bit

kKX CLR STATUS CLEAR RECELVER STATUS control cit

3.3.7.4.2 IxnP STATE TRANSITION = This command is sent
whenever & transiticen in the IMP state 1s cdetected. The
IMPl1l«8 uses tne latched LISNE ERY ERR bit to tell if IXMP NOUT
RDY nhad ever occurred. since jinitialization cor the last
time LINE RDY ERRUOR was cleared. Tne TX CLR ERROR pit is
set ana reset to attempt to clear the LINE RDY ERR bit. If
the I¥p NOGD RDY state is still present, the LINE ERDY EER
#ill remain set. If tne LINE RDY ERR stavs clear, a new IHMP
transition nhas cccurred and «111 be reported in a second IMP
STATE TRANSITION command. The format for tnis command is
given in Figure 3-14. '




Fiqure 3=14 IMP STATE TRANSITION Command

15 14 g g 7 A

T T T A T
UNUSED g i # |rOYO| IEO| RQO} UNUSED | g g 1 SEL2
$ t t } - - , : t
WUSED _ - | SEL4
$ $ ¥ t + -4 4 4 i + } ¢
™ME
UNUSEDR UNUSED SEL6
) 3 i L 1 i m 1 I 1 [ ] 1 1
148 STATE Ine current value of the IMP NGCT RDY oit

(1 = NOt Reaay 0 = Reaav)

3.3.7.4.3 LINE OVERFLOW DETECTED Command = This command 1is
sent whepever the DATA AVAIL control bit is5 set (i.e..
receiver data is available) pult there is no buffer in which
to store tne data, The format for this command is aiven in
Fiqure 3-{5. The data is keot in tne line unit registers so
the user program <¢an 1ssue a3 news BUFFER DESCRIPTUR 1M
(Receive) command and the gata will not pe lost.

Figure 3=15% LINE OVERFLOw DETECTED Command

15- 1 9 g 7 ; q

T 13 T 7 !
UNUSED 1 g g | RDYG|} IEG{ RQO| UNUSED [} g X SEL2
} ' t t ‘ J
UNUSED SEL4
} $ t T t + : t + 1 1 f } 1 4
UNUSED SELE
A 1 I L 1 L L L 1 [l 1 H ] i 1

3.3.8 Data TranSfér_Error Termination Procedures

The following section descrices the commands issued by the
IMPlli=B when error conditions occur and bufters or Bufter
Descriptor Lists are terminated by the IMPlI-B.



3,3.8,1  I¢e dul RERALY lermination - when the I aoes nuGT
Frauy, all transfer acLivity 1s terminated., fnis includes
rne current vyfter, tre active putfer pescricter List, ana
the ~31ting cdtfer Lescrictor List 1n poth directicrs.

3.3 ilemedloTenT seiueY Iermlnation = 1f tne
non=&¢xistent MEeTory agcess occurreg aurinag a recejve
oceration, only the afrectea  item 1s terminated, e
current putfer 15 teyrrinates it Lhe error occudrs curing cata
S5tolade. nly  tne currert wuffer ODescrivtor List 15
tervinalen it the error oCCurs gurirnag  list entry

maniculations, lrarnsmit acoivity 1s not affected,

During transwit oreratlong, all transmit orerations are

terminated, During ACTu3l aata transters, the current
(ranssit putfer ana active and waiting hkutter LDescriptor
I.ists are terminated. 1 the error occcurs Juring list

dmanlpulations, corn fhe acrtive and waiting transait Buffer
Gescrictor Lists are terminated. Hecelve activity i3 not
affecred,

3.3.8.3 Aaoitional inforsaticon = It only the CurrTent cuffer
is werna terainated, reacroind the ena of Cr1e aCllys rufrel
LesCrloter L1at will resclt inooa Lerminatlion ftAtqﬁ ot "+1°
resaldless of Lhe statyds of the terminates routlel.

senataste Ssdbrilk LOT ang 2UrFEE UL
GE izsuea Ly tile I..5l = i
termlinoted, For exacrle, seven O
Lre sef HULD REUADY sState ccCoeurs.

e4Ch  Lufiter no list

Crleiur Ul CcCGTTanids  will
t A
TRENS FAy Log iszueag 1t

1. ClrnlrOL bt = 1P tiansitlion te wlUl beali

Z. oUFFRR LJD Receive = current recelve cufrer

3. oubEeR UESCRIPIUR <ld receive = active 1ecelve llst
1o obbrer Utdlplfivr wll kegelve = waltina list

5. Subtbies LReCRIFPIUR vel 1ranswit - active list

t. DUFFER veSuriPdus wul lransmit - waitinag llst

o CLGTRHOL QUE = LeP Lransitlon pack L6 Ro AL



sUTE

ag BHFreEE Gl ITansiclt  command  ocCccurs =»hen the
Curlrent Lr3hsalt sutfer L5 terminated. ostatuses of
Lronssll 4ana Tecelve cyftters. oevong the current
tefier will not pe acdateqa £ the active vutter
vescilntor Listl 18 terminhated, It 1s a wgooca jcvea
tor tne USel oLrogran to tilll all status cvites with
'L' netore c4assing  Lher Lo tne Idkllesx to help
13entify  scCn situstions =~ esvecidally on transmit
lists,

3.3. Loonoalx Hocge

FOr swpeCial oladnostic tescting, it is helpful to remnove thnhe
inrkli~n fTO0 (he nN2tagrsx ANa S0 UL & cacle to loop pack all
transsitrea gata 4n4d centrel lines Lo tne receive port. Al
E3va 2111 oe  ecnced Lacxk Correctlv. l1he only cnanace from
rorwal overaticn is tne 172 secono aelasy ftor HosT  RehADd to
SOy LL Gn L€ receive side as I[HNF REAUY. inis 1s caused ov
tnne fnarasare nacosiini of tne contyol relay saitches. A
sgltanle  delay  wust ©e€ Tiacea 1n the Qser progran 1t sdch
ioco v4Ck OCcerpalion 1s sttenrted,



CHARTER 4

THEQRY OF OPERATION

4,1 GENERAL FUNCTIONAL DESCEIPTION

The I¥Pii1=-8 logic is xade yp 0f two parts, the KMCll~A micre
processor and the M8zZ40 line unit., The KMC1i=A acts primarily as
an Pk handler and line unit controller, The line unit’s main
function 1is to provide level conversion for the interface angd to
assemble/serialize 16 bit data.

Data from PDP11 memory is DMA'ED into the KMC11=A, the firmware
in the EML11-2 then moves it into two 8 bit registers in the line
unit, the line uynit then shifts tnhis {6 bit word out to the IMP
{seriallv?}.

Data from the IMP 1s received serially by the line unit, the data
is asserpled into twxo & bit bytes in the lipe unit, the EMC11=~A
upen detecting the availability of a 16 bit word roves the word
into the EMCll=A KPR oUt registers (two. 8 bit bytes) and
generates an NPK cycle which moves the date into PDPILI memory.

4,1.1 Indicator Panel

The indicator panel serves twe functions, It contains the LED
display of the IMPIilep 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 IX¥pit=-f logic, It is made up of 14 LED indicators which are
dgriven from the line unit module by 7438 driver c¢hips. The
indicator panel Is connected to the M8240 module with a flat Berg
capble at J3, The operation of the 1#Pi1-5 is not dependant wupon
the indicator panel, the IMPli=B can run with the capnle
disconnected from J3,

The I#HF is connected to the IMPII-B frem the back side of the
indicator panel. A 'MASSBUS® type <connector is provided for
connecting to the IMP device cable. This connector has pin out
f¢r both local and distant logic., The massbus ¢onnector is
connected to the line unit module by two BCGHR=08 flat cables



CFadYye 2 -

thru Jif and J2 of the MB240, See the prints (IMPii-B) for
connections., The c¢able from J1 <contain both the lo¢al and
distant driver signals and the output of the HOST RDY relay. The
cable from J2 contain the recelver lines (both leocal and distant)
for the M8240, The directon of the signal flow Is one way in
each of the cables.

4.2 KMCii=A MICRO PROCESSOR/NPR HANDLER

The KMC1l=3 is a unibus micro processor, It is connected to any
hex height SPC slot with the jumper 1in CAl toCB1l removed (this is
to allow the KMCii~«A tc arbitrate NPR regquests passing thru it,.
~The KMC1i-A is used to control the line unit and to perform NPR

transfers to and from the unibus. The firmware or micro code 1s
loaded into the KMC11=A and started, See the KMCil=A manual of
loading and starting., Once this lcocad bhas be completed, the
KMC1ll=-A ‘s firmware will be invisable t¢ the software. The
firmware will act very simular ¢teo random control loglic. The
system software will pass commands and NPR information to the
KMCL1=A and the KM{li-=A wlll contrel the line unit and do the
necessary NPR cycles to store the data,
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| ' R11 R1g 1
7 gl IN DATA LOW - g lsa.[ﬁ 7 [
7

L] {
. 7 IN DATA HIGH SERTAL
: . DATA
. _ 7 : : ouT
P, 7/8 E
16 - '
ri B ,8 |
7
16 ! . g
| ] !
BALU
REG :
| SERIAL
: 7 g! {our paa row 3 A
S — 1 f ] 1
7 ¢ | ouUr raTA HIH | 7 ﬂ%m S
' R14 R13
LINE UNIT
KMC11l-A
SIMPLIFIED IMP1l1-B DATA FLOW

Flgure 4-1 KMCli-A Simplifled Block Diaaram



Page 4=4

P e Sy, S -

IMPF DATA FORMAT

1 {1 -~ 32) 32

IMPL1-B BYTES {8 BITS}

7 g |15 g§ 1 7 g1 15 : 8
BYTE 1 BYTE 2 BYTE 3 BYTE 4
BPDP11l WORD 1 EDP11l WORD 2
" STARTING BIT LAST BIT

IMP11-B/IMP DATA SIT MAP

Figure 4=2
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LINE UNIT DATA OUT REGISTER

7 6 5 3 2 1 g
TX BUF g
TX  BUF 1
iigr X ERR|TX &R
517 IR | STATUS
HOST Rt CR
Y. |smaTis
GET
o)
WORD
LINE UNIT DATA IN REGISTER
7 & 5 4 3 2 1 g
= K TRE | T
wr az | smous
IMp | REN o[ FF=C
NeT P11}
RDY ET™ ol
RX BUF o3
RX AT 1
el IS et
soy. | sTaTus)
E?E;E D CF | DT
oo MSG. | AVATL.

Figure 4+3

IMP11-B/IMP Data Bit Map

rig

Rl4

;U
-1

Page 4=5



4.2.1 Line Unlt Control

The KMCii~A controls the
ONLY elght bit reglsters.
is reflected back in the
net so, the transmit

reglsters are numbered Rl

Page 4=6

Reglsters

line unit thru € wWRITE ONLY and 8 READ

In many cases, the information written
read reglsters. In other cases this s
data registers are write only., The
0 thru R17 for poth write and read

Teglsters (data o¢ut and data out), This conventicn is used

because the register fiel

d in the KMCl1=a4 data I/0 instruction is

set up to deflne these rezisters as RIi0 to Ri7. See KM(Cli=A
maintenance manual for the instruction format.

The following is a descipticn of the line unit registers:

DATA OUT REGISTER (WRITE ORLY)

REG NAME

R10 TX BUF ¢
(7-0)

R1t TX BUF 1
(7=0)

R12 ENA LAST
(42

R12 TX ERR CLR
(1)

FUNCTION

This & bit register contains the low
order bvte of the 16 bit PDPPll word.,
Loagding this reglster should only be
done after buffer enpty (read rec (3=-pit
0) 1is set, It should be loaded cefore
Rit (TX BUF 1) is loaced.,

This B bit register contains the hilgh
order byte o0f the 1€ bit PDPI!l word., It
should be loaded only affter the buffer
empty £lag has set, Leoading this
register clears the buffer empty flag
and allows the 1line unit to start
transtitting the data (a&ssuming that the
IMP is ready to accept the word,.,).

Enable last oit, 1This bit is used to
enable the last pit legic. As sopon  as
the current word being transferred has
reached the 16th rvit transfer <the 1line
unit will raise the last pit line during
the 16th bit transfer. 7This pir {s used
to signal to the IMP that the last bit
transferred s the 1last bit is the
message, This bit 1s self clering., it
should be set prior te loading RI10 and
R11i as the signal last pbit will occur
for the next R10 and R11i1 dcata,

This bit Is write cone/szero. Wwriting a

a zero will clear the IMP line error bit
(R17 bit 4 cf the data in register} only
if the IMP not rdy bit (Ri3«bit 4 of the
data in reglister) is also cleared. IMP
not RDY holgds IMP line error set, This
bit must be toagled, A one must be



R12
(0)

R16
(1)

R16
(0)

R17
(0)

REG
Ri0Q
R11l
R12
(4)
R12
(1)

R12
(0)

TX CLR STATUS

HOST RDY

RX CLR STATUS

GET IMP WORD

NAME

ENA LAST
BIT

TX ERR
CLR

TX CLR
STATUS

Page 4-=7

written and then a zero,

This bit {s write oneszero. 1t is used

to clear the transmit loglc, It must be
toggle to a c¢ne andéd then reset to a
Zero. :

HOST READY, This bit is used by the
firmware to put the interface on line,
It effectively enercizes a relay whicn
the IMP monitors: a closed relay
Indicates that the IMP11=-B or host is
online, This bit is write ones/zero. It
Is c¢leared also by set RX CLR status
(R12=BIT 0}

This bilt {5 used to clear the recejive
logic 1t is «rite ones/zero,., It must be
toggled to a ocne and then to a3 zerv. If
the bit is left set, it will freeze the
receive logic in the reset state,

Tnis bit is write one only. 1t is used

to force the line unit logic to set the
reagy for IkPp bit 1line there by
reguesting IMP data. This bit . 1is
Teguired to be set each time to assemble
a 16 bpit word. The logic will
autoratically assenmnle the word as it
receives the tne data, Once the worgd is
assembled, the data available bit
(R17=5it 0 of the data in register} will
set iIndicating that & word (IMP) is
avalilable for the KM{1i«A to read,

DATA IN REGISTER

FUNCTION

Not Used

Not Used

This pilt teflects the status of the
enable last bit bpit 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 in the data out
registers,



R13
(4}

R13
{1}

Ri3
(0)

R14

Ri5

R16
(1)

R16
(0}

R17
(43

IMP NOT
RDY

RFN IHPL1
BIT

BUFFER EMPTY

RX BUF 0

RX BUF 1

- HOST RDY

RX CLR STATUS

1P LINE
ERROR

Page 4=

IMP not ready. This bit if set
indlcates that has released 1its relay
ard thus has gone off line, As soon as
the IVP energizes his relay this bit
will <clear after a delay o¢f 500 ms,
this bit when set will set MP  line.
error {(R17= bit 4 of the data in
registers) and hold it set as 1long as.
IMP NOT RDY is set, Once IMP NOT RDY s
cleared, then IMP 1line errgr may be
cleared,

This bit {s set by the IMP requesting a
data tit, This bit £follows the IMP'S
"READY FOR NEXT BIT®" line .

This bit is used to indicate that the

transrit buffer is erpty and the next
word to transmit may be loaded into TX
BUF ¢ and TX BUF 1. 1Inis bit is cleared

as secon as TX BUF 1 is loaded and will

set as soon as the 186 bit word leoadeg is
accepted by the 1P, This pbit is also
set by TX CLR status on initializing.

This register contains the low order
byte o©f the received word frem the 1IMP,
The dz2ta in this register is not wvalid
until the data svail bit in R!17 is set,
Reading this register has no effect on
data avail.

This register contains the high pyte of
the received word frorm the IMP., The
word is not valld until the data avail
filag (bit € in recister 17 is set}.
Reading the contents of this register
will cause the data avail flag to ¢lear,
The contents of this register is set to
zeros when RX CLR status is togcled.

This blt Is used te 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 NCT RDY bit heas
come sef at one time or is still set,
This bit will immediately set o¢n the
settina of the IMP NOT RDY line and stay
set untll cleared by tozgling the TX ERR
CLR bit in register R12, This bit will
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not clear i1f IMP NOT RDY remains set,
The IMP NQT rdy condlition must first be

removed,
A17 END OF MSG This bit is sef on the detection ¢of the

{1} the bit line coming true. This pit will
- come true at the sare time data avall
*able comes true even though the last

bit signal was detected in the middle of

the word. 1in loop back mode, the last

bit 1line will always be received during

the i16th bit time, This bit is cleared

by reading Fi5 or by toggling RX CLR

status.
R17 DATA AVAIL Data AVAILABLE, This line is used to
(0) flag the validity of the data in Ri4 and

R15, To initiate a receive cycle, 1t 1is
necesssry for the firmware to write a
one into bit 0 of R17. This causes the
lire unit to reise the *READY FOR NEXT
IMP BIT™ line &nd there by starting a té

- bit serial transfer., ©once 16 blts have
been assembled, the line unit will set
the ¢ata avail bit to indicate the
completion of a transfer.

4.3 LINE UNIT MBZ40

The M8240 line unit module is Zesigned to work with a KMC11lea
micro processor., It is connected to the KMCii=4 with a one foot
CO085 which iIs used to bus the KMCll=3A output/incut port to a
line unit.

The line unit contains transsit logic and receive logic and is
capapvle of supporting full duplex coreration, 1Inhe transmit logic
is f£lag driven. A transfer cvcle of one 16 btit w«crd 1is started
with the buffer empty pbit being set (Ri3=bit 0) tv either a reset
or the completion of a previous transfer, The IYP precessor w»itll
raise its ready for next pit line to indicate to the line unit
that 1t s ready for data (RFN IMPI1 bit true). The EKMCL11le=2
firmware on seeing that the buffer erpty flop is set can initiate
a 16 bit transfer, The KMCll-A, having retrieved a 16 bit word
from PDP1i memory will move that gdata from the In MPR gata
registers {two 8 bit bytes) Into the R10 and Ril data c¢out
registers (TX BUF 0 and TX BUF 1), 1he loading of RIll, TX BUF 1,
will injtiate the actual transfer, Loading Ril clears the buffer
empty bit and generates the signal there’s vyeour BIT, This first
there*s your IMPl! bit strobes the. DATA into the imp, The IMP on
receiving the data will droo its ready for next 1#P1l bit, The
IMPll=t (line unit) will then Zrep its there's vyour IMP11 oit,
The IMP on seeing the dropping o0f the IMPi1=-B’S there’s vyour bit
will raise §ts ready for next IMP1ll bit as socn as it is ready to
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accept another data bit. This handshake continues until all 16
bits are accepted by the IMP, 0Once the 16 th bit 1s accepted,-
the 1line wunit will set its buffer empty bit for the KMC1l. In
the meantlilme the KMClil1~A has gohe and done another NPR cycle
fetching another 16  bit word., This word is then used for the
second transfer, The transfers will be sustained until the
KMCl1=A has exhausted 1ts °~ word count or encountered and error
condition (non existant memory. ' _ R

The recelive logic is Initialized so that the 1line unit must
reguest a 16 bit word for the IMP., The KMC1i~A upon having just
read a 16 bit word will have to initiate the transfer of another
16 bit word from the INMP, This 1s done by raising the ready for
next IMP plt line to the IMP, The KMCli-A on writing a one inte
R17 bBrit 0, get IMP word, ralses this 1ine, The IMP on seeing
this line come true will send over the first data bit with
there’s vour IMP bit line true, The line unit will strobe this
data into the RX BUF reglister, The line unit having accepted the
data word will drop its ready for next IMP bit line and the IMP
wiil drop its there’s your IMP bit line, This completes a bit
transfer, The lire unit wili then raise 1ts ready for next blt
line to reguest another bit, the sequence continues until a 16
it word has been assembled: after the 16th bit has been
received, the line unit w%ill not raise its ready for next IMP bit
line. Instead, the line unit will set the data avall'able line
to inadicate to the KMCl1-4 that a 16 kit word has been 2assemnled
and 1Is ready to read. The KMCI1-A will then move the data from
RX BUF0 and RX BUF!l Into the HNPR out registers in tne KMCl1~aA and
PERFOR® and npr cvyvecle €£o store the data in PDP11 memory. The
transfer of data from the IMP is continued until the receive word
count stored away by the firmware has overflowed 0or a terrmination
condition is encountered (END QF MSG OR ERROR STATE).
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$10-2427

- RFB=READY FOR BIT
TYB=THERE'S YQUR BIT

T T e e— L

?igure 4=5 Four Waf Handshake
RFE COMES TRUE TO REQUEST DATA.

TYB COMES TRUE ONLY IF.RFB IS TRUZ, TYB STROBES DATA
#HEN IT 18 TRUE. : g . - -

RF8 CAN GO FALSE AFTER ACCEPTING THE DATA AND WHEN TY3

TY3 CAN GO FALSE AFTER RF8 GOES FALSE. AFTER TYB GOQOES
FALSE, THE KEXT REQUEST FOR DATA (RFB) CAN GO TRUE.
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4.4 M¥B240 DRIVER AND RECEIVER LOGIC

The MB8240 1line wunlt contains a set” of local interface
driver/receivers and a set o¢f distant drlver/recelvers. The
local Interface 1s used to connect to an IMP local host Interface
and the distant interface 15 used to connect to a distant IMP
hest interface, The local/distant set of driver/recelvers
(interface) is selected by setting ‘switch I on the switch pack ¢on
the line unit, The switch is used to enable the deslred set of
driver/receivers, The local set of drivers/receivers are capable
of driving up to 2 25 foot cable. Consult the 1822 report by
BB&N for cable type, The distant set of driver/recelvers are
capable of driving up to 2000 £ft. of cable (TWP). Coensult  the
1822 report for cable type,.

LOCAL. DRIVER TYPE~- 74128
LOCAL RECEIVER TYPE=- 8T14
DISTANT DRIVER TYPE= 75112

DISTANT RECEIVER TYPE=- 751078

The length of the cable will adversely affect the transfer rate
due to propegation delays of the four way handshake. A& good rule
of thumb to use for calculating the delay {s to use 1 nanosecond
per fooct of cable,



CHAPTER 5

MAINTENANCE

5.1 MAINTENANCE PHILOSOPHY

The [MP11=8 should be diagnosed using the KMCIi=A static
diagnestics and the 1IMP1i=B static and _dynamic dlagnostics.
Failures should be isoclated to a module (KMC1il-A or 1line unit)
and the module should be replaced, Due to the multlilaver and
dense boards Used, fleld fixes may sometime do more harme {damage
to modules) than good, so it is recommended that the module be
swapped,

S.2 MAINTENANCE PLUG

A malntenance plug is supplied to allow jumping the input signals
“to the output signals. In this way the adaiagnestics can verify
correct operaticon of the twe modules,

5.3 DIAGNOSTIC SCFTWARE

The are two IMPLI-B diagnostics. The static diagnostic
{YM=2078A-A) ensures that the logic is functional., The tits in
the line unit are tested through the KMC1Ii=-A, The dynaric
iagnostic (YM=20782=8) is a relilability diagnostic, which
exercises the IMP11=B by simulating on line operation. Refer to
the diagnostic listings for proper operation.
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APPENDIX A

SHIPPING LIST



a

QUANTITY/ VARIATION

DIGITALEQUIPMENT CORPORATION
MAYNARD , MASSACHUSETTS S
SHIPPING LIST - ¥
o
23
"o'| DWG NO./ PART NO. DESCRIPTION =
1 18204 KMCll-A uProcessor 1
2 | M8240 1822 Line Unit Interface 1
3 YMEOS9R Indicator/Cable Panel 1
4 BCOBR-01 KMC1l-A to Line Unit Cable 1
5 BCO6R-05 Flat Cable 3
& YMEQ67E Maintenance Plug 1
7 1211591~40 Customer Cable llousing 1
B8 1211591-31 Customer Cable Terminator 2
9 1214915-15 Customer Cablie Connecctor 2
10 YMCO78 Option Description * 1
11 | MP00339 KMC1l Print Sect * 1
12 M8240-0 M8240 Print Set 1
i3 DECSPEC-11-DZJ78A IMP11~B Static Diagnostic & Listing * 1
14 DECSPEC-11-DZ078B IMP11-B Dynamic Riagnostic & Listing* 1
i5 MAINDEC-11-D7ZKCA KMC11-A Diagnostic & TListing * 1
lé MAINDEC-11-DZKCC KMCLli-A Diagnostic & ILIsting * L
17 MATINDEC-]11-DZKCD KMC11-A Diagnostic & Listing * 1
*NCTE: ONLY ONE JET WITH EACH SHIPMENT
TITLE DOCUMENT NUMBER REV.

IMPli-B 1822 INTERFACE

vyMrnTar




APPENDIX B

IMP11=A CABLING

IMPI1=B
DEVICE CABLE WIRING
(LGCAL AWD DISTANT HOST)



CABLE 1

CABLE 2

I¥P = IMPl1=B DIFFERENTIAL CABLE WIRING LIST

PIN
Pi~-i
P1=2
Pi=6
Pi=7
Pi=11}
Pi-t2
PiL=16
P1=17
P1=-21
P1=22
Pi1=24
P1=25
Pl1=3

P2~1
P2-2
P2=6
P2=7
P2=11
P2-12
P2=16
P2=17
P2=21
P2=22
P2=24
p2=25
P2=3

DIF
DIF
DIF
DIF
DIF
DIF
DIF
DIF

DIF
DIF
DIF
DIF
DIF
DIF
DIF
DIF

SIGHAL® NAME

TY IMP11 BIT H (+)
TY IMPI1 BIT L (=)
I¥P11 DATA BIT H (+)
IMP11 DATA BIT L (=)
LAST IMP11 BIT H (+)
LAST IMP1i BIT L (=)
RFN IMP BIT H (4)
RFN IMP BIT L (~-)
IMP1i MASTER RDY L
I¥P11 READY TEST L
SPARE '
SPARE
SHIELD

TY IMP BIT H (+)

TY IMP BIT L (=)
IMP DATA BIT H (+)
I¥P DATA BIT L (=)
LAST IMP BIT H (+)
LAST IMP BIT L (=)
RFH IMP1l BIT K (+)
RFN IMP11 BIT L (=)
IMP MASTER RDY L
IMP READY TEST L
SPARE

SPARE

SHIELD

I1#p = IMpile~F LOCKL CABLE WIRING LIST

PIN

Pled
Pi-5
Pi=9
P1-10
Pl-14
Pi=i5
Pl-19
P1=20
Fl=21
P1=22
P1-24
P1-25
Pi-3

P2-4
P25
pe~9
P2=10
P2=14
pz-ts

LOCAL
LOCAL
LGCAL

LOCAL

LOCAL

LOCAL

LOCAL

SIGNAL NAME

TY I¥P1) BIT H

RTHK

I¥PYi DATA BIT H
RTis

LAST IMP11 BIT H
RTN

RFWN IMP BIT H

RTH

IMP1iY MASTER RDY L
INPI! READY TEST L
SPARE

SPARE

SHIELD

TY I#P BIT H
RTN

IMP DATA BIT H
RTN

LAST IMP BIT H
RTH



p2=19
P2=20
pP2=21
P2=22
P2-24
P2=25
P2=3

LOCAL

REN IMP11 BIT H
RTN |

IMP MASTER RDY L
IMP READY TEST L
SPARE

SPARE

SHIELD
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Figure B-1
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NOTES

1.

2,

3.

4.

Page B+=5

The plug housing, shell, plug mpdules, crimp pins, and
hardware for one cakcle are supplied,

The plug housing (DEC PN 12-11%91-023 and CAM are
specially made DEC parts; only DEC parts should be used
with the IMPll~B connector panel,

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

Utﬁer types of PLUG MODULES that have sguare pest pins
instead of Crimp type pins are available,

Use AMP tool # 90309=-1 (or eguivalent}) to crimp PLUG
MODULE crimp pins.

Local ¢able should be shielded 12Th? 24 AWG,

Distant catle should be shieldedg 12TWP 20 AWG 110 xXxx
caple, Use 24 AwC TwP patch cable to connect IMP11-B to
distant catle,

Consult BBR 1822 report for more on cable material
reguirements,

Maximum length of the Leocal cakle should be no more than
thirty (30) feeg.



APPENDIX C

SAMPLE 1MP11=-B FIRMWARE LOAD ROUTINE

INIMPB: MOV $FIRM,R1 1SET FIRMWARE POINTER
CLR 23 $SET ADDRESS TO 0
CLR 8SELO B
®ov #40000,6SELO sCLEAR
NOP -
CLR @SELO sRESET CLEAR

182 MOV 2% ,@8EL4 ; LOAD ADDRESS

' BIS #2000,6SELQ sLe A

Moy (R1)+,eSEL6E ;LOAD DATA
B1S $§20000,@SELD :TOGGLE CRAYN WRITE
NOP
NGP
NOP
NOP
NOP
NOP
NGP
NGP
BIC #22000,@SELO.
INC 28 1BUMP ADDRESS
CHP 26,42000 ;DOKE?
BME 18 ; NO
BR - INTKMC ?SKIP

2% 0

INTRKMCS: MOV #15,3% ;INITIALIZE THE FIRMWARE

' CLR @SELO _

MOVEB $#277,8BSEL2 :THIS SHCQULD BE CLEARED BY THE FIRMWARE
MOV #4000,8SELD }SET MASTER CLEAR
MOV #100000,@S8ELD :SET RUN
CLR 4%

15 ~INCB 43 sWAIT LOOP
BNE 1s ' '
TS1B BBSEL?2 :DONE?
BEQ 2s JYES
DEC 3s s NO
BNE 18 -
ERR s ERROR

EMSG3 ;KMC11 FIRMWARE IS HUNG (LOAD ERROR)



BR INTKMC sTRY AGAIN

25 RTS PC sEXIT
3s: 0 '
4_5: 0

#FIRM ~ First Location of firmware buffer,

SELO = Lecation contains KHCII-A'SELO address,
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