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I GENERAL INFORMATION

i-4 INTRODUCTION

This section covers information which includes the introduction,
description, identification and specifications for the 7970E
HP-IE Interface. The manual covers general information, program-
ming, maintenance, theory of operation, and replacement parts and
schematics for the 7970E HP-IE Interface assembly, If more spe -
cific information on the Hewlett-Packard Interface Bus is requir-
ed refer to IEEE-488 197%.

I-2 DEGSCRIPTION

The 7970E HP-IEB Interface allows the wuser 1o connect a 7970
(1600 bpi, 9TK, PE) Magnetic Tape Drive to a Hewlett-Packard
Interface Bus system, The slave interconnection normally made
with the 7970E is also available with this HP-IK option, This
dllows the connection of multiple tape drives to a system without
the expense of multiple HP~IR Interface Assemblies.

The 7970E HP-IB Interface is o factory installed option only and
is not available for field installation. For the 7970E Tape Unit
to operate with the HP-IR Interface, a modification to +the Read
Mother FBoard is required. Also, the interface will respond
incorrectly if used with Read Control PCA’s numbered 07970~-62040.

The HP-IE Interface consists of a Control PCA, Write Formatter
PCA, Back Panel/Switch PCA, and miscellaneous cables (See HP-IR

Interface Assembly, Exploded View, page %-3), The two major
PCA’s, Control and Write Formatter Boards, contain the necessary
electronics for tape motion and data transfer control. The HP-IK

Interface is capable of operating at any of the six standard tape
speads,

=3 TDENTIFICATION

Frinted circuit assemblies (PCA’s) are identified by a part num-
ber and an alphanumeric code consisting of a letter, a series
code, and a division code stamped or etched on the assembly (eg,
A-178 646, The letter identifies the version of the etched



trace pattern of the unlonded printed circuit board, The four
digit series code pertains to the electrical characteristics
(circuit design) of the loaded PCA., The division code identifies
the Hewlett—-Packard division that manvfactured the assembly. If
the series numbers of the PCA’s do not agree with the series num-
bers shown on the schematic diagrams in this manuval, there are
differences between the HP-IB Interface and the information in
this manual, These differences are described in updating supple-
ments available through HP Sales and Service Offices.

i-4 SPECIFICATIONS

The HP 7970E HP-IE Interface is listed by Underwriter’s Labora-
tories, Inc, in the following catergories with respective guide
designations: Electronic Data Processing Equipment (EMRT), Teach-
ing and Instruction Equipment (WYFW), and Office Appliance and
Business Equipment (QOAT).

The Canadian Standards Association has certified this 7970E HP-IE
Interface as Data Processing Equipment.

This Tape Unit was designed to meet most European Safety and RFI/
EMC standards for Electronic Data Processing Equipment effective
prior to 4 July 1978, Any questions concerning regulatory agency
compliance should be directed to the local Hewlett-Packard Sales
and Hervice Offices.

The Specifications for the 797E HP-IEB Interface are listed in
Table $-1.

i-2
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Lo PROGHEAMNMING

LHTRODUCT L0

section contawns nformation on the HE~-TE svstem. P F -
Functions, PFrogramming  Reguiresments, Buoifer Reguivemaents,
Tops Controller Commands. End e o s Tape LControldler

[ Gpecifaed Juemp, and Uperator Controls and Indico-

Srtatus, Device

Fores,

HEF-TH S DESCRIPTION

The Hewlett-~Fackard Inter o Bus is o corefuliv ; (
perntittion  dnterface  which simplifies the integration of
ments, caloulators, and computers  into  svsterp Tt minimizes
compatinility  problems between devices ond has suifficient ) i
adirvy to acoommodoate future products,

fne HE-LB emploves a 1é& Line bus which i1s composed of e ana e

/ larnas, Five Lines for management (control?. and eight Lines
Tor data teoanster,  The ?9%70E  tagnetic Tape implementation  of
HEe LB dows net use the SRE oe REN control lines,

For o device (o communicate on the bus, Lt must  be L one o

: o Controller, Talker, or Listener., The Tolker and

i by the tape unit, The e ULt WLiL not

nocoentrolliaer,  To recelve dota, the unit must be in @
and to o osend data it omust be in o Tolk mode,

must be placed into the Talk or Li 2 o mode with 4]
comaand . The primory commands, My Taik Address (MTAY and
Ten Addeses vMla), divect the vice to be a  Talker or o«

and aLs the Tihest Comaand Woto the the daevice EoMe e
Followaing the pramory adde goondary address CHe

ool o must e ) secandary comamand informs
The devioe 1o anterpret ° cata Lnoo partiouloar oman-

RN

e,

ROV LOe s
g pthod,
U dew e, CequdrLng sery i

L Low, Wihen the control

o wavs  far oo bus device o regquest
“had o pollang, A irdtiated  when 0

0.5 & 5 the CHRE
Tooks ot thae o 5 Lt

ruLce Regue
O Lare and

R




low, it begins o serial pell sequence. This sequence involves
serially polling (addressing? each device on the bus to find the
Uit requlring  service., With this polling method, the bus will
operate with up to 30 devices but is somewhat slow in  that the
bus controller must address sach device serially until it locates
the one requesting service., A foster method of polling is paral-
lel polling which Limits the number of devices on a bus to elght,
This method is used by the tape interface. With the Parallel
Poll wmethod, each device on the bus has a switch selectable ad-
dress of 0 thru 7, called the fundomental address and corvesponds
to one of the eight DID Llines (8 thru 1), The bus  controller
must  persodically  indtiate polling, as the SRE line is not used
with the Farallel Poll (PP) technique., The bus controller does
not  receive  any signal From the unit to indicate the unit needs
servicing., poll, all devices on the bus which reguire service
assert thelir respective DIO Lines low (logic 4. The controller
knows immediately the fundamantial address of the devices requir-
ing  service by which DIU line is asserted, & oprimary address
imbedded in the primary command is used to address the command to
the correct uwnit, For o device to becomg enabled to talk or

listen, the primiary address must egual the fundamental address,

The Tape Drive also functions as an Extended Talker (TE?, This
instruction wuvtilizes o unigue addressing seguance., The primary
address recognized with this TE is  Jidldecimal), The secondary
address required for this talker function to becomg active is the
device’s fundamental address. Addressing device 31 to talk will
cause each device to enter o standby state awaltlng its uvnigue
secondary address to become o talker., In  the secondary address
(U0L400D0D where DDD  equals  the Fundamental address), the unit
will become o talker and issue two bytes of dldentification infor-
mation., This information describes to the controlier what type
of device is at that address location, such as a printer, storage
device,ect,, The identify seqguence ends with an dddress To  Talk
to Device 30(decimal), which places the device back into an idle
srate,

a3 HE - LB TAPE FUNCTIONS (Tables A-1 thru a-3)

I addition to the standard handshake capability, the 79705 HP-1R
Interface recognizes the following HP-IE functions:

a4 Talker and Listener

The Talker and Listener MHP~-IE functions are required by the
device to operate in the Talker or Listener mode. Both Talker
and Listener reguire the corresponding Untalk or Unlisten com-
mands, or Interfoce Clear (IFC) signal.




ety Extended Talker

The Extended Talker (TE) function responds to the primary address
of 3iddecimal), This is vsed as an IDENTIFY command sequence To
provide two bytes of status for HP 300 protocol. It must termi-
nate with an Address To Talk to Device 30d(decimal) in  order to
frut the tape unit bock into the idle condition (HSee Table a-i1 for
2=hyte information.

by Farallel Foll

The Mag Tape interfoce assumes o dedicated fundamental address of
0 thru 7 (switch selectable) and asserts the corresponding DID
Lime 8 thru & For o response to a Parallel Poll from the bus cons
troller, The Following conditions result in a reguest for service
by the Mag Tape (i.e. Parallel Foll response asserted):

. Power Restored -~ For any Master in which the interface is
connected (IDENTIFY shouvld be performed in  order to
determineg specific capability),

b OFfF~Line to On-Line Sequence

. Completion of the following commands:

. Rewind and Rewind-QFff-L.ine (The tape unit will
respond to a Parallel Poll to acknowledage receipt of
the command, Following an  End  command, the tape
unit will avtomatically be selected, the device num=
ber placed in Stotus Register #2, oand will respond
to o Parallel Poll after completion of rewind. No
rewind poll response will be issved for the Rewind-
OFF-Line command,

2. Forward Spaces/Backspace o Record/File
G0 o Write Gap

4., Read Record

5. Read Record Backward

& Write Record

7. Write File Mark

8. Device Helect

d. Data Teansfer Reguired (Reading and Writing data)
@, Wrilte Enable Error

o Tape Runaway

g. DEVICE CLEAR

Note: The assertion of the units DIO line corresponding to it
fundamental address, is the response given to o Parallel



Foll by the bus controller, refered to as a Parallel Foll

FeHnonse .,

a-7 Serinl Poll

No Serial Foll (SRE) capabilities Wwill be provided.

28 DEVICE CLEAR/SELECTED DEVICE CLEAR

The Device ClearsS%elected Device Clear(DCL/7SDEY  commands  are
used to initinalize the tape unit to a predefined state. They both
Fhave the same meaning to the tape unit, and may be preceded by o
secondary command and the Device Clear data byte (predefinad
stote) ., The hardware and firmware ore actually reset  only  upon
recelpt  of  the DCL or $DC messages. The data byte (predef ined
state) is thrown away by the interface Upon completion of
Device Clear command, the interfoce issves a parallel poll re-
HBPONSHE

i
-~

S PROGRAMMING REQUIREMENTS

The Following represents the general software/HP-IB requirements
for interfacing the 7970E HP-IR to a Hewlett-Packard Interface
Bus Hystem:

2-40  Lommands

In order 4o issue commands to the tape interface, its  current
stote must be a Listener. [ it was previously addressed to talk,
it must recelve an Untalk (UNTY message  or  an Interfoce Clear
(IFCY message . The IFC, when recelved by the tape interfoace, per-
forms an untalk or unlisten, depending on the prior state of the
device.,

G ter the Listen address (MLE) has been sent o the tape unit,
the next message expected 18 a secondary command (table A-2), ft
this point, the bus should be put into the data mode and o single
pyte of data (DAR) placed on the bus, This data byte containg
the actual controller commands  required by the device {(table
) The comeacnd BEGURNCE o+f HEP -1 5 MESSO0eE ig:

(UNTZEFG) Depe
Ltable A-
{table Aol
ctables A-4 ), A
CUNL Y Optional

ring on previous state of device

Sy IF required,



2 i Keset Commands

The reset commands return the tape to an idle state, waiting for
the next operation to start, Thae three clear or resetl commands
are explained below:

Intertace Cleoar

The Interfoce Cleor (IFCY command is used only  to unlisten oe
untalk  the tape unit, unoaddress the OHID (see section 34 for an
sxplanation of CHIDY, It is not used to reset any of the inter~
face hardware., If o complete reset of the tape unit interface i
desirad (hardware and Fiermware) the IFC must be followed by a

ftected Device Clear (or Device Clear),

Device Cleoar

This command 1% used to reset the interface To o glven known
state  (Power Ups. Either o Device Clear (DO or Selected Device
Clenr (BDECY may be used with or Wwithouwt o secondary commoand and
data byte.

CUNLZTFGH

Mi.f

Msa (table A-2)

Dék

L oor SDO

SERVICE REQUEST (PP
Wik, Coptional)

Untaiks7nlisten

The Untalk and Unlisten commands untalk or  unlisten the tape
undt. This involves unaddressing the CHI chip, but dogs not reset
any of the tape dirive electronlics,

2-1d  Siantus Requests

The status is obtained from the device in a moanner similar to the
command sequences, The primary difference is that the tape unlt
must be in o talk mode before it can send status information., The
following bits are reset automatically after the status has  bean
ready Multiple Teack Errvor, Command Re jected, Single Track Error,
Tape Runaway, Command Parity Error, Dota Ervor and  Power Re-
stored, The stoatus request sequence of HP-TE messages Ls:




CURL.ZLFT
MTa (Table
MiSe (Table
Dk (Table
Dk
ek

(UNTY Coptional)

2-1%  Power On and Identify

The tape unit powers up i a reset state, The DIO  corresponding
to the device’s Fundamental address will be o e ted For oo Foaral-
led Poll response after lnterface dnitilization has been complet-
wil The system controller snould acknowledgse the device’s rao
guest  ond  subsequently  enable all Parallel PFoll respon il
peasuve on IDENTIFY  request (TE  functiond, The Farallel Polld
response (Requast-for-Service) 1s cleared on the asvice when the
DS as read or with an End command (See table A%, The seguence
of HP-IB messages 1Ls)

4

CUNLATFC)

MTe 34 (octal)

Mon (Device’s Fondamental Address)

Dk (Tdentify byiles sment 1o

Gal Controller, table A-1)

MTn J0C(octal)

MTéa (table a-3)
v (Request DEJ,table A-7)

(DS

-4 Read Data from Tapes

In order to read dota from the tape, several  command sequences
are required. The ¥irst requires the tape 1o be in a Listen mode,
followed by a secondary commuand and data byte request to read 0
Record, When the tape is capoble of handling the data transier, a
Paraollel Poll response 13 issved by the tape wnterface and the
DHEI met to 0 IF no significant errors occour, After the record
data has been transferred ond an BEO0L placed on the bus, an End
command  must  be  bssuved by the vser to clear the Parallel Poll
vesponse., The End command, DIO 1 set, must follow the EOL  indi-
cation within 2  mMsec, T the controller is capable of sending
The next command to the tape deive in under 100 microseconds from
the handshake of the END command, the controller must rsad the
byte count froem the interface and discard the returned bytes,
This bis necessary to assure command  execuvtion ntegrity, When
transterring o molti-burst record, the END command is only needed
after the EUL unless reading fewer bDytes  than  the record con-
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other than the Ffinal burst.
for o single burst is:

, table A—-4)

Service Request by Tape Unit

MTa
M&SH
DAk
ME 6
ek
ek

[
.

DA
M1 A
MSa
et
DAk
UNT
LML
Ml é
MS A
AR
UL

(table
(Address DST,
(DHI 8

(Read
(Data
From
tagge
With
{tabl
Ctabl
(Byte
dise

(table
(table
(End,

tatus,
Data,

Record

tape,
d

EOT)

e f3)
@ @)
count

table &4-3)

table a4-7)
table A-3)

This sequence is needed
for high performance
controllers only. It

ard data bytes) does not affect Final

A i)
Bt
Toble

Service Request

MT A
Moa
DAR
CLINT D

A otypioal

CUNT /

ML é
MEH
Dék
Uidi.,

Service

M1 A
MEA
Dk
MG
DAR
i
vk
LT

(table

(Aaddress DSJ,
(DBY 5

seque

TFCH
(table
Ctable
(Read

A-3)

totus,

nce o

A
Py
Record

Reguest
(Address DSY,
(Address DST,

(hs) Status,
(Read Dota,
(64 bytesn from

Tape,
g

ot
o owith

A=)

byte values,

by Tape Unit

table A-3)

table A-7)

roa multiple burst record is:

; table A-4)

by Tope Unit

talb

table A-3)
table A3

e &7

table &-3)

EOX

3

The

He e



Service Reqguest by Tape Unit
MTe Ctable &30
MEn (Address DST, table &-3)
Dk (DSBS Sratus, table A7)
M%E (Read Data, tablie A-3)
DAk (64 bytes Trom

" Tope not
DAl tagged with EOLD

ilce regquest by Tape Unit

Serwvice Request by Tape Unit
MTa Ctable A-3)

MSa (Address DSJ, table A-3)
Dak «DSJ Status, table &-7)
MEn (Read Data, table a-3)
DAR (Less than, or eqgual to
DEB &4 bytes From Tape,

ek togged with EOL)

UNT

Pl Ctable A-2)
MG ftable A

DB (END, with DIO 4 setv, table &%)

Ui

Mid ctable A3 TOThis saquence

MSa (table A regquired only For
Dak ¢ Byte count hagh preformancs
Dal  dascard data bytesy__controllers,

Litdy
SDervice Requ t by taps unit
Mifda Ctable A-35)

MEa Laddress DEY, taple A-3)
Pk (DS Stortus, table A7)
CLINT

Wrinte Data to Tape

This Ffunoction reguires cormmand segquences  Simlliar  to  the Kead
Data funcrtion {(see above) but without the END comsmand, The fiest
requares o Welte Record segquence followed by o BEeyLoe regquest
agcknowledge (Porallel Polldy  and data transter sa@guence. The
record data must be availoble on the bus  whan the motors  hove
reached  speed (sese &-19, Byte value %, for timing details?, The
Eng Compand Following the EOL is noet reguired to veset the Poarial-
el Poll response Yor o Weite Sequence., The HP-IH messages For o
single burst are.

e




CLNTATFG)

ML.Aa Ctable A
Mad Ctable &
DAk (Write Record, table A-4)
Uil

Service Reguest Dy tape undt
MTa Ctable -3

Moa (Address DST, table aA~3)

L (DB Status, table A4-7)

MLy Ctable A~
MG tWelte data, Table fA-8)
ok (Dova record
DR to tape

: Tagged
Dk With EOL)
LIkl
Service Keguest by tape unit
MTé& (table A-3)
MEn (address DS, table A3
Dak (DEY Status, table A=%D
CUMT

The HP-IH messages Ffor o multiple burst are!

CURT ARG

MLd (table &)
MHa (rtable
DAEB (Write Record, table a-4)

(WA

Service Reguest by tape unit  Cist Burst)
Ctable &-3)

(Address DEY, table A-3)

(DHY Status, table @a-7)

Dk
LMY
Pl (table a3

M CWrdte dota, table é-2)
(Data

record

: To tape
ek 4 byte burst)
LIML.

vice Reguest by tape unit Caond Burst)
Ctable &-3)
(Address DSBS, table A-3)
Dl (DST Srvatus, table A7)
LINT
s (table a2
i Wb te data, table &-2)
(Dita
record




] to tape
Lok 64 byte burst)
LINL.
Service Reguest by tape unit  (Nth Burst)
Midm (table &-3)
MSsa (address DB, table A-3)
DAaE (D5J Status, table a4-7)
LNT
Ml.en Ctable a-28)
MESa (Weite dota, table é-2)
Dak (Data record
DB 1o tape

: tagged
DaR with EOI)
LINI.
Service Regquest by tape unit
MTA (table A-3)
MEA (address DSJ, table A-3)
DAk (DBJ Status, table A7)
UNT

2eib l.oopback

in order to assure correct operation of the HP~IE communication
Link (CHI and microprocessoery, all doto bytes are received by the
interface froem the controller, stored internally in  the buffer,
and wchoed boack to the contreller when requested to do so. De
tection of "stuck" data or control lines os well as a fauvlty  CHI
oy Nano Processoer 48 possible by sxercising the 170 system at
normal operating speeds.,  The HP 300 recommended data  patterns
result  in a complete exercising of 13 of the 16 HP-IB signal
Lines. Internally, the Lloopback operation exercises the CHL, bus
transcivers, microprocessor, and handshake logic all at operating
speed, It must be noted that the Loopback information stored in
the buffer must be read back before Lt is destroyved with Kead or
Write tape commands, The HP-IRB messoges are:

(LINT A TFS)
Mh.f Ctable Ga-2)
MGa (HP-I6 lL.oopback, table A-&)
Dal (BLY patterns
: b bytes
Dk tagged with EQLD
LiNL.
Sarvice Request by Tape Unit
MTé (table A-3)
MEA CHP-IE Loopback, table A~3)
ek (Data bytes to controller

'
H

Dol tagged with EOL)
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U
Mla Crable Aa-2)
Moe (DEJ Command, table A-2)
Dak (table A-7)
CUNLD
Note:  The interfoce echoes back L89 bytes of data, The 129th
byte 1% tagged wath EOL,

a-17  PByte Count

The anterface aollows the user to obtain the number of bytes of
data  read from, or weltten to tape after completion of the re-
cord.  The user obtains the byte count by placing the interfoce
o talk mode, dssving the proper secondary (see table A-3) and
handshaking two bytes of information., The first byte represents
the mMost significant valve of the binary count, while the sacond
byte represents the least significant value, The HP-IB messages
e

CUNTZLFC)

MTa (table A-3)

1BA (Byte Count, table &-3)

DB (Most significant binary value)
Dak (least significant binary value)
UNL. (Optional)

218 BUFFER REGUIREMENTS

The interface buffer size 1s 428 bytes with Parallel Poll res-
ponse  capability after &4 bytes and operates at a4 speed of 2
vsec/hyte (500 KMz, This allows for an average of &4 bytes per
burst, I¥ a &4 byte Dburst length is used, the time betwean
bursts Ls approximately 64/¢s X 16000 seconds, where & is  the
drbve  speed  in inches/Zsec, This represents o Critical Response
Time (CRTY of about 0.89 msec for a 4% inches per second drive
(1600 bpid, Critical Response Time refers to the tTime period
beginning when the microprocessor initiates the Paraollel Poll
cesponsae,  and  ending  when the busg controller returns the First
byte of dota 1o the intertace.

=19  VYV0E TAPE CONTROLLER COMMANDS

Many of the functions performed by the computer interface/ con-

troller  (43483a  for  the HP2IXX  or 3024i%4 for the HP3000) arve
implemented within the tape unit with oan HP-IE interface, These
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Tape controller functions must be preceded by the secondary ad-
dress (MSA) 084000041 (with Tape in Listen model, which indicates
the Ffollowing data byte (DAB) represents o command (See &2-10
Commands) to be performed by the tape drive.

Note: In the following section, references are made to asserting
a  "Parallel Poll response"., It is assuvmed that on recognition of
the Parallel Poll that the user will clear the Parallel Poll re-
sponse Dby either reading the “DEJ" vector, which is normally the
cose, or by issuing the "End" command with DIO "1" asserted, ¥
a non-controller command (byte value not egual to one of those
Listad below) is sent, the tape interface will simply ignore the
command, set command  reject  status, set DEI=1i, and a Farallel
Poll response will be asserted, IFf the drive is rewinding, off-
line, or busy, the same response will accur when a motion command
is issved to that tape drive,

Glso mote that all coentroller functions, with exception of the
Device Select and Rewind-off-line commands, complete their se-
quence with a Farallel Poll response. Next the DSJ should be
read, I¥ equal to "0", the task was svccessfully completed. I
gquial to "4", unexpected status occurred and the user should e
sGratus"., The following defines the Tape Controller commands for
the command register byte value indicated below:

0 = Reserved

1= Select Unit 0

When the Unit Select capability is available to an operator, this
command selects tape drive "0" as indicated by the operater se-
lectable buttons 0 theru 3, located in the corner of the tape
drive front panel. The command also assigns the information con-
toined in Status Register #1 and #2 to Unit 0 and disables all
Porallel Poll responses from other units, If Unit 0 has not been
selected, the status for regilster #1 and ¥2 will only indicate
OFF~Line, The unit will respond with a Parallel Poll once it has
been selacted.

# o= HBeleot Unit i

Similor teo "Select Unit 0

3w Belect Unit 2

Similor to "Select Unit O"
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4 = Gelect Unit 3

Bimilaor to "Select Unit 0"

5o= Weite Record

This command allows the user to Wwrite information to tape and
automatically write a record mark foellowing the information,
ffter the Write Record command bas  been recelved by the tape
interface, and before the tape motors are up to speed, o Parallel
Poll vesponse is asserted with ~the DSJ set to 0 The wuser has
approximately 0,37%/s sec (8 msec for a 4% ips drive) before data
must be placed on the bus (assuming the motors were completely
stoppedr, "G ois the speed of the drive in inches/sec., I+ the
motors were not stopped when the Write Record command was re-
ceived, the user has o minimum of 0.6/% se¢ (the time reguired to
wredte a 0,6 dnch nominal interrecord gap) to place data on  the
bus after the Parallel Poll response is initially asserted by the
interface (approximately 13 msec for a 4% ips drive),

Data may be transfered via either Burst mode or Block mode,

Burst Mode -~ Data is transfered in bursts of 64 bytes each. The
last burst consists of &4, or fewer, bytes with the last byte
tagged with EOL,  The interfoce indicates it is ready to accept
the next burst via a Parallel Poll response. When the interface
has responded to a Parallel Poll, the wvser is responsible for
clearing the Parallel Poll in the interface., Clearing the Paral-
lel Foll is implemented either by reading the D8J vector or by
Lssuing  an "End"  command  with DI0 1 asserted, (Data transfer
rate less than or equal to Zus/byte)

Block Mode — Data is transferad in blocks of any length (2048
bytes maximum recommended) ., The initial 128 bytes will be trans-
fered at 2us/byte, All successive bytes are transfered at TP
cdrive speed,where data rate = L/01600%s) in seconds/byte, and
sEtape speed in ilnches per second. During block mode, all Paral-
lel Poll responses after the initial PP response should bhe ig-
nored, Following the last data byte tagged with EOL,the "End"
command should be sent with DIO "1" asserted. ALl Parallel Poll
responses that follow should be recognized,

For both modes, in a time period greater than the CRT <(Critical
Response Time, see 2,18, Buffer Requirements), after the EOI has
been accepted by the interface, a final parallel poll response
will be asserted indicating the task ils completed, MNext, the
vser should read the DY vector; if DEY = 0, no errors were found
in the write operation, ¥ the DBJ = 41, it is recommended that
status be examined and diagnosed,
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Lo Forward Space Record

Whaen this command is recelved by the tape interface, the tape is
moved in a forward dicection,  When o Kecord Mark (End-of-Record)
L detected, a Parallel Poll response is asserted with  the 3G
set  to 0, Lfoa File Mark (EOF) or End-of-Tape (EOT) Qs encoun=—
tered, the DSJ dis set to 4. o Farallel Poll response for the EQOF
Le o asserted when motion Finally stops, The interface then wilits
For an additional command. Mo data is transfevrred dueing o For-
wird  Hpoce operation, The drive Mmotion stops when o Reo

or EOF bs detectad put continuves running when an EOT  is  encoun~
tered., IV no EOF or record is encountersd within &% 1., the tapi
runowiny states and DSBS is set to 4, toape motion is stopped and o«
Parallel Foll response Ls asserted,

ie = Boackspoce Hecord

Simelor to Forward Space Record., However, if a Beginning-of-Tape
oad  FPoint) or Filemark WY s encountered, the DHJ 0t
i Taps motion stops in CRBE G,

13 = Forward Spoce File

SGimilar to the Forward Space Record., The final position of  the
tape bu o dmmediately Following the End-of-File mark just read angd
Just preceeding the next Record or File Mark, The DBJ is set to 0
and  the Porallel Poll response is asserted. IF an EO0T is detected
the DS s set to 4, status is set, and motion continues, If a
Record HMark ds  encountered, the DSJ is not affected and motion
continues until eather o File Mark is Found or  enouvgh tape has
passed For the tape runaway condition to he met,

i4 = Backspace File

Gamilar rte the Forward Spoce File/Record, Motion stops after the
first Fale Mark or Beginning-of-Tape (Load Foint) i1s detected in
aoreverse direction, At that point the Farallel Poll response 1&
asserted, I a ROT was encountered, the DST Ls set to i, Other-
Wwise Lt ois set to O,

ithom Rewind

Tihis command causes the transport to start rewinding the tape at
160 Lps, A Parallel Poll response bs sent by the interface to
acknowledge that the rewind 1% being executed, When  RBOT  is
detectad, the tape 15 positioned at the Load FPolnt wmarker and
halted,
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16 = Rewind and Go OfF~Line

Similar to Rewind gxzcept that the selected unit is taken offline.
Note, that tension is still applied to the tape. This command
Wwill not unload the tape. No Parallel Poll response ig dssuved at
the completion of thilis command,

17 = Read Record bBackward

This command 1% similar to the Read Record in the forward direc-
tion, It shovld be emphisized that the actual data that is reod
will be opposite to that which was read in the forward direction,
e, bytes §,2,3,...,n~4,n read in the forward direction will be
read as n,nd, L3, 2, 10 in the reverse direction,  The bits within
the bytes will not change. The Parallel Foll response and DLHJ are
ddentical to the Read Record., ALl status and DEJ vectors are set
under the same conditlions as the Reod Record command  with the
tollowing exception, if tihe Reod Record Backward Ls lssued and
the tape drive is at koad Point or backs inte Load Polnt, the
status will reflect Load Point, the DHJ will be set to & and «a
Porallel FPoll response will be osserted,

D20 CEND" COMMANDS/SERVICE REGUEST REGISTER  (see table A%

The "END " command wag implemented to allow the wser control of
featuras  included  in the wnterface without afFscting the status
and DSJ vectors, The resuolt s increased FTlexibiliilty to the uvser.
Eoch IO Line references the following command  (Hee &-10 Com-
mands) as indicated below:

Lo Clear Parallel Poll Response (Service Reqguest) for selected
device only = 1,
Mo dction = 0,

This kit is used to programmatically  clear  the Parallel PFoll
response issuved by o0 device., Parallel Poll responses dre also
cleared avtomatically whenever a DSJ requested Dy o user, It
should be noted thnot PP responses associated with devices comming
an=line will be inhibited, The DS5J will not be affected By the
asnsertion of this bit,

A0 Stop Polling for Doata/lnhibit Parallel Poll responses for
r I bursts For selaected device = 4,
No Action =0,

sponses Dy the

fhis command 1% wsed to Inhibit Farallel Foll e
i %, @.g. the

selected device while a Read from tape ©is an progre

2ol b
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2-a2 Status Reglster #1 (see table H-6)

Fach DIO Line (4 thru 8) references one bit of statuse s listed
below:

1 v On-line = i
OffF~iiine = (

Indicates the

Cu
bits & and 7V of

rent status of the selected device indicated by
t

r
Status Register #2,

2 1 Multiple Track Error (MTE) = 4
No Multiple Track Error =0

This bit, when set during a Read or Write, indicates that two or
more data tracks were Ln oerror, It will be reset nuvtomatically
after the status has been read. During a Read operation, data
coming from the transport to the HP-IR tape interface will termi-
nate when a MTE occurs. The last byte of data {which will be
ignored) will be tagged with an EO0L. The Parallel Poll response
Wwill be asserted and the DSJ set to 0 for the existing burst of
data  (less than 64 bytes of data currently held in the buffer).
When the End-of-Record is detected, the Parallel Poll response
will again be asserted to indicate that another command can then
be accepted, The DSJ is also set to 1 at that time, During a
Write operation, the data transfer will be normal., The DSJ will
be set to 1 for the final PP response., Note a Single Track Error
STE)Y will also occur whenever a MTE occurs,

3 1 File Protected (Not Write Enabled/Write Ring Missing) = i
File Unprotected (Write Enabled/Write Ring Present) = 0

If a Write is attempted when the File Protect = 1, the DSJ is set
to 41, the Parallel Poll response 1% asserted and the Write
abor ted,

4 1+ Command Re jected = 1
Command Accepted = 0

Any attempt to perform o mMotion operation on o selected device
while o rewind or other operation is in progress will cavse the
the command to be rejected, Alsao, if a Wwrrite operation  is
attempted on a write protected drive the command will also be
rejected, The DSJ is  then set to 1 and the Parallel Poll
response is asserted., The Command Rejected bit is reset avtomat-
ilcally after the status has been read,
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5 3 Gingle Trock Ervor (STE) = 4
No Hingle Track Error = 0

o single track errvor occurs during a Read or Wreite operation,
the error 1% corrected in the device (tape transport), and the
STE and DSJ bits are set to i, The Parallel Foll response is
asserted ot the end of the Read/Write operation (after the EOQIL
has been received), Note that after o Write with an  STE, the
actual data on tape is in eérror. Although the device can correct
this error during a Read, the chances for o Multiple Track Error
are increased, These MTE’s are not corrected by the device., It is
recommended that a record be rewritten whenever an 5TE is detect—
wd after a Write operation, The STE bit is reset auvtomatically
after the status has been read,

6 v End-of-Tape (EUT) = i
NOT END-OF~TAFE = 0

When an EOT 1s detected on the selected drive, the EOT status is
get to 1 and the DSJ set to 4 Ffor the final Parallel Poll
response. Motion normally continues., The EOT status will remain
and DSJ  asserted to & for each completion of an operation until
the E0T marker on the tape has been read during o ceverss motion,

7 0 A1 Load Point (LP)Y =4
Not at Load FPoint = 0
Thig biv is set when the selected device is at Load Point,

8 : At End-of-File (EOF)
Not at End-of-File = 0

i
RN

This bit is set whern the selected device has detected an  EOF  on
tape .

223 Status Reglister #2 (see table A-6&)
Each DIO Line bit references a command as indicoated below:
10 Interface Rugy =
Interface Not Busy = 0
When the currently selected device is executing a motion <ommand

other than Rewind, the HP-IE tape interface will be considered
busy., If a rewind is in  progress for the currently selected
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device, the vuser may select o different device and initiate mo-~
tion, TF o motion command is issuved to o device currently in a
rewind  mode, the command rejected bit will be set to 1, the Do
will be set to i, and the Farallel Poll response assertaed, The
user can  request status regardless of the setting of the inter-
face busy bit,

2 1 Tape Unit Busy = §
Tape Unit Not Busy = 0

This bit, when set, indicates that a motion command  is  in pro-
gress. It could be used to determine when the drive would be
available for additional commands,

X ¢ Rewinding = 1
Not Rewinding = 0

This bit is set when a Rewind command is received by the tape
interface, It is reset when the transport is at Load Point and
ready 1o accept additional motion commands  or it Qs O f-~L.ine
(because of Rewind and OFf-Line command).

Note, for slave operation, when more than one unit complete their
operation at the same time, priority is given to the unit with
the lLowest unit select number (0, then i, ect.’.

4 ¢+ Tape Runaway = 1
Not Tape Runaway = 0

When set, this bit indicates that the selected device has "read”
approximately 7.6 meters (25 ft) of tape without detecting a byte
of data Cigrnoring noise bytes). AT that point tape motion will
stop, the DEJ set to 4, and the Parallel Poll response asserted,
Tape Runaway is detected for Read/Write Record and Forward or
Backward Space Record/File commands., This bit 1ls reset gautomat i
colly after the status has been read,

G o Data Timing Error (DTE) =

Mo Data Timing Errvor = 0

This bit indicates when o Read/Write timing error C(overrun/
yndervun)  has occurred, (i.e, the tape transpor®t wias reguired to
accept or provide data on the bus and data was not available  or
not previously accepted by the user). The DHJ is set to i for the
final Farallel Poll response issved for the Read/Write. The DTE
is reset automatically after status has been read.



& Selected Tape Unit Least Significant RBit

7o Helected Tape Unit Most Sigificant Bit

These two bits represent, in binary notation, the tape unit  that
s currently selectaed (0 thry 3).  ALL of the status bits in Reg-
tsters 4 and & represent the status of the selected tape unit,

80 Reserwved

adedd BTATUS REGISTER #3 (see table A&7

Note: Tape unit "On-~Line" bits only indicate that o device has
come  oni~Lineg and has not yet been serviced (addressed). Devices
that oave on—~lineg and have bean serviced (addressed) will not have
thedir "On-Line” bits asserted (i.¢. when "“On-Line” bit = 0, n
fope unit may be éither On-Line or UFF-Line)., Htatus Register #i
ghouvld be tested for the desired Unit in order to determineg the
octual status,

Foch DIO Line bit represents the stotus indicatead:

4

& 0 Taps Unit 0 "On-~Line" = i (Hee Note above)
Tape Unit Not "On-Line’ = 0 (See Note abowve)

Tape Unit 0 is associatad with the Unit Select buttons located in
thve dower front of the toape drive, or  with internal  strapping
pinsg  on the Control and Status board, When the tape drive oasso-
ciated with wnit 0 in the Master or Slave chain goes from an ofFF-
Live to on-line status, this bhit is set, I the Parallel Poll
responsaes  are  enabled For all devices (by having issved the End
command with DID 3 assertedr, the DI iLs set 1o 1 and the PP
reaponse  asserted,  The Unit Select number is inserted automati-
coliy into Status Register #2 (DI0 Lines & and 77 and the status
updated  For thse new tape unit. If the Parallel Foll responses
are not snabled, the associated action Ls inhibited until  en-—
ablaed, Farallel Poll responses for all devices (except the unit
currentiy selected -~ indicated by DID Lines & and 7 of Status
Register $#2r  ore inhdibited qutomatically whenaver o new Unit
Belect command is performed, When all desived wmotlion commands
arg Findshed, the user must re-aenable the PP regponses via the
Endt Command, This "On-l.ime"” bBit is reset automatically by  the
HP-TE Tape Interface when the Unit Select number is inserted into
Sratus HRegister #2 by the tape interfoace. The PFriority of 1the
"Un-Loine™ Farallel Poll responses will be 0 thru 3 where 0 is the
highest priority,
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Mmed by the user,

the interface,
On/0FF switch
cose,  when

L&Y

NN (see table a-7)

vinlue
s that a

and 4. When a
wndication

fos
o DEJ

two values, 0
request, tThe

currentily
for




normal completion of o command has occurred, Additional status
L% not  necessary. When a value of 1 is returned, additional
status anformation should be obtained and checked, Attempting 1o
execute o prior command has resulted in an error, abnormal termi-
nottion, or unexpected resuvits (e.g. EOT, ROT for Forward Spoce/
Backspooce Record/Filed,

e



LIT THEORY OF OPERATION

-4 INTRODUCTIUN

Their are four major areas within the interface, control and
logic, CHI, buffer, and write formatter section (see figure 3-1)
Faoch section interacts with the others to allow transfer of drive
commands, status information, and data to and from the HF-IE  bué
tor  VRV0E operation. The following description assuMes some
knowledge of HP~IER and HP 300 protocal.

Fe2 CONTROL AND LLOGIC

The microprocessor (NANO) provides control Ffor interface/tape
operations by interperting bus commands and monitering interface
and tape operations., The processor maintains in its 16 internal
registers the operating status, programmed activity, buffer in-
formation and data routing information. This information, To-~
gether with HP-IE Bus commands received From the CHI, and program
instructions contalned 1n the PROM, allow the wmicroprocessor T
generate the required instructions for interface/tape operation,
The processor provides the necessary timming for certain  operar
tions (Gap, Interrecord Gap, ramp times, ect...) by sampling the
output of a crystal controlled timing clircuit., The control sec-
tion I/0 registers provide interfacing to the tape drive through
the Control and Status board (FWD, REV, HEFWD, SELECT, ect...),
the Read Mother board (TM, EOK, STE, IDE, ect.), and the Write
Mother board (BWH, WO, ect.d.

The buffer provides 128 bytes of storage to allow equalization of
the different data transfer rates between the HP-IB bus and  the
tape  undt., The tape unit (4% ips at 14600 bpl), can handle datao
at 72 KMz while the bus transfer rate is %00 KHz rate. When data
is transfered from the bus to the tape wunit for storage, the
buffer is initially Ffilled with one 128 byte burst at 500 KHz,
The tape begins removing this data from the Ffull buffer. When
the buffer data is reduvced to the /2 full point, a 1/ full +lag
(Farallel Poll response) indicates to the bus controller that the
buffer will accept a 64 byte data burst to refill the buffer,



This operation continues until all data has been transfered, The
last data byte will be tagged with an E0OI to indicate the end of
data transfer. Movement of data from the tape storage to the bus
is the reverse of the aboeve procedure, that is, the buffer is
filled by the tape and emptyed by the bus,

B4 CHI

The CHI (chip for HP-IR interfacing) interfaces the HP-IB  inter-
face assembly to the HP-IR bus, It controls the handshake opera-
tion which verifies each data or command byte sent across the
bus. It should be noted that the word "data" can refer to el ther
data information for storage on tape or command data which in-
cludes commands and status information vsed For the operation of
the tape unit, The CHI will direct the transfer of data (data),
after initialization by the processor, to the buffer or automati-
cally relay HP-1E bus commands and data (commands) to the proces-—
so0r. The CHI provides service requests when the interface has
been addressed and a level of interpretation to the HP~IR com-
mands on the bus,

3-%  Write Formatter

The Write Formatter provides timing signals for the processor and
tape unit, accepts write commands from the processor, generates
identification bursts, pre- and postambles, Tape Marks on com—
mand, and provides write formatter status signals for the proces-
BOT The synchronization timing signals consists of Write Clock
(WC)Y  timing signals for the tape uwnit and Twice Data Freguency
(2DF) timing signals for the processor, The write command sig-
nals  from the processor consist of Write Enable, Write Identifi-
cation Burst, Write Tape Mark, Write Preamble, and End-of-Data
signals., The status signals applied to the controller consist of
Ready signals and Data Accepted signals,
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Ty MATNTENANCE

4, IHTRODUCT ION

This section covers operater controls and  indicators, trouble~

shooting, installation/removal, and slave operation of the 7970F
HP 1B Interface,

A OPERATOR CGONTROLS AND INDICATORS

The only specitic HP-IB control available to the technicol opera-
tor i1e o switch selectable "Fundamental éAddress" located on the
rear of the transpoert. It is vsed 1o select an address betwaean 0
and 7 which corresponds to the HP-IEB Parallel Poll lines elight
thru one,

The controls and indicators normally uvsed with the 7970E  (Reset,
Rewind, On-Line, Load and Unit Select) are fuctionally identical
with the HP-IE option.

43 TROUBLESHOOT ING

Due to the complexity of the 7970E HP-IER Interface, no component
level field troubleshooting should be attempted., The Interface
e factory tested and installead. If its operation is in  ques-
tion, the system diagnostic containing o Loopboack test should be
run, Performing the Loopback test (see 216, Loopback) for the
tape drive will test a suvbstantial portion of the Interface elec-
tronics,  The Loopback test does not test the Interface’s tape
motion or formatter electronics. LF an error is indicated during
testing, a visual check of the interface should be made to elimi-
nate the possibility of a poor connection and/or incorrect set-
up. Check the following items:

i, Make surae all cable connectors are aligned correctly and
securely seated,

I, The FUNDAMENTAL ADDRESS thumb switch should be set 1o
the correct address.,



¢, The speed plug on the Write Formatter Roard should Dbe
in the correct operating speed position,

. Aall IC’s and jumpers seated in sockets should be secure.

fAfter the above checks are made, re-run the diagnostic lLoopback
Test, I+ the error is still present, or the interfoace’s opera-
tion is still in question, the Interface assembly should be
replaced,

The interface assembly shouvld be returned on  the Blue Stripe
Exchange Program, The Blue Stripe number for the 79705 HP-IE
Interface is 07970-69384, When returning the Interface, be sure
to return the entire assembly, which includes all Ltems shown on
page H-3 (HP-IR Interface dssembly).

444 LNSTALLATION/REMOVAL

The Interfoce PCA‘s and the back plate are installed as a4 single
assembled unit, To remove the interfoce proceed as follows:

. Shut powsr off,

b, Remove the power connector Jé& Ffrom the Control Board,
Remove the screw, Llocated by IC U0, on the Control
Poard, To release the barbs ot the ands of the plastic
standof s, COMPress and work the barbs  through
their holes as the control board is pulled upward,
The control board is hinged allowing Lt To swing upward
For access to the Formatter FCA,  Swing the Control PCA
vpward,

¢ Remove the interface-to-tape drive cable connectors
from the tape drive Control and Status Board, Read
Card Coage, and the Write Card Cage.

a, From the bock of the tape uvnit, remove the HP-IBF cable
and the four screws which secure the HP-IER Interface
Aswsembly back panel to the tape unit.

@, From the back of the Tape Drive, remove the Interface
fssembly by rotating Lt as it is pulled outward,

To install the interface assembly, reverse the above procedure.
flso, check the speed plug on the Write Formatter POA to ensure
that Lt Ls in the speed position that matches the operating speed
of  of the tapse unit,



415 HP IR CABRLE INSTALLATION

The HP~IE cable is attached to the back of the interface ossembly
locoted at the back of the tape drive, To connect the cable
insert it into the cable socket and tighten the two thum screws,
When the tape unit is installed in a Lo-Boy cabinet, remove the
front panel of the cabinet for access to the back of the tape
unit, For more information on the Lo-Boy cabinet refer to the
l.o-Boy Cabinet manual part no., 07970- 90924,

Figure 4-4{ CARLE CONNECTION



) HLaVE OPERATION

HP 18 Magnetic Tape slave operation is identical to  the slave
eperation of the standard 7970E Unit, The only variation is the
slave cables are rouvted differently (see figure 4-1)., Refer to
the 79%70B/E  Uperating and  Service Manval for slave operation
information., Fiuvgure 4~2 shows the cable connection for multi-
Uit operation,

TO HP-IB CABLE
HP-IB BUS
CONTROLLEK
W/HP-IB INTERFACE
— —_—

[EANER fER T
] Illlllllllllll
— "

]

— Ll
| |

] [

[

-

1

READ

]

-1~ SLAVE READ
7970E WRLTE 7970E WRITE 7970E HP 13194A-001
RAW MASTER RAW SLAVE RAW SLAVE CABLE KIT
CONTROL AND STATUS CONTROL AND STATUS :

HP 13194A-001
CABLE KIT

Figure 4-2 7970E HP-IR MULTIUNIT OPERATION

44



v FARTS AND DIAGRAMS

5-1  INTRODUCTLON

This  section  of tha manuyal containg location diagrams,
illustrated parts breakdowns (IPBs), and replaceable parts Lists
for the ?970E HP-IB Interface. Special product configurations or
changes made since the printing of this manuval are described by
updating supplements supplied with this manual,

et DESCRIPTION OF PARTS LIST

The heading for each parts list contains all assembly parts
numbers (with applicable series codes) covered by that list, The
Firet entry of the parts list indicates the main assembly  on
whrich the list is bhoased.

The columnsg in the parts List furnish the following information
for each part:

N REF, DES./TNDEX N, Thies column  lists the reference
daesignator or index number (callovt number? which
itdentifies each part in the appropriate  logic diagram,
parts location diagram, or IPR, Austerisks are entered 1o
the left of any entry which varies from the basic parts
Liste, Entries are orranged alphanumerically,

b, DESCRIPTION This column g¢gives the name and a  brief
description of the part,

(g HP PFaRT NGO This column lists the Hewlett-Packard part
number for each poart,

-3 PaRTS ORDERINMG PROCEDURE

To arder parts from Hewlett-Packard, or to obtain further
information about parts, address the order or inquiry to the
nearest Hewlett-Pockard Sales and Service OFfice. When ordering
From Hewlett-Packard give the following information on each part:



n, Model and serial number,
b, Hewlett-Packard part number.
¢. Description of part.

o, Circuit reference designator or index number, if
applicable.,

e, It the part is installed on a PCA, give the series code
which is stamped or etched on the PCA,

4.4 FARTS AND SCHEMATICS

ALl HP~IB Interface Assembly Parts Listes, Parts  Location, and
Schematics are provided in the following section which as divided
into three sections., These three sections include the HP-IE
Interface, The Control PCA, and The Write Formatter PCA,

Pin Pin
DIO 1 (1) (13) DIO 5
DIO 2 (2) (14) DIO 6
DIO 3 (3) (15) DIO 7
DIO 4 (4) (16) DIO 8
EIO (5) (17) REN
DAV (6) (18) P/O TWISTED PAIR 6
NRFD (7) (19) P/O TWISTED PAIR 7
NDAC (8) (20) P/O TWISTED PAIR 8
IFC (9) (21) P/O TWISTED PAIR 9
SRQ (10) (22) P/O TWISTED PAIR 10
ATN (11) (23) P/O TWISTED PAIR 11
SHIELD (12) (24) SIGNAL GROUND

(Type 57 microribbon connector)

Figure S%~4 HP-IR Connector

-
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07970~-62384 HP-IR INTERFACE ASSEMELY
Series 1829 Exploded View
5-3



REF, DES./
INDEX NO.

DESCRIPTION

PART NO,

.....

U39
U?i
Us3

Wi, W Wi
XG4

PG Control

PCA: Write Formotter
FCA: HP-IB Conn. Adapter
PCA:  Switch Adapter
PAENEL HP-1TB Back

CBL ASSY:  HP-LR

Interconnect
CEL. ASSY: Board

Interconnect
CHL ASSY: Read Mothepr
CRL ALBSY:
CRL O ASBHY Control Status
CBLy Power Conn,

SUREW:  6-32 X L Z2%PAN
STANDOFF HEX

WasHER:  #10 SP. LK.
STANDOFF Flastic
COVER:  Chi Socket

RESISTOR Pack
TGy CHI L&
TGy NAND PROC,
PROM

JUMPER
SHUNT Dip

Write Mother Bd.

N7970-6236Y
0797062370
0797062371
0797062372
0797001293

07970-62374

0797062375

0797062376
0797062377
0797 0-62376
0797062379

2360-0493
03800644
21900034
0380-14%0
1200-06%1

1810~-0307

1AA7-6001

18201692
797062390

12580424
12544292

HP-TIE INTERFACE ASSEMRLY

Parts List
G4

07970~623814
Series 1829




HP-IB 7970E HP-1B 7970E

e, e W W, e ke
1 | | I' control & status - 72 i ! )
J1/73/1 J1 J2 JX Read Mother Bd. - J15 J173/1 J1 J2 JX

i | ' | Write Mother Bd. - J10 2; 2! 1' 1|

1 1 A 1X

3 3 B 2X 4 4 2 2

5 5 C 3X 6 6 3 3

7 7 D 4x 8 8 4 — 4

9 9 E 5X 10 10 5 5

11 11 F 6X 12 12 6 6

13 13 H 7X 14 14 7 7

15 15 J 8X 16 16 8 8

17 17 K 9X 18 18 , 9 9

19 19 L 10X 20 20 10 10

21 21 M 11X 22 22 11 11

23 23 N 12X 24 24 12 12

25 25 p 13X 26 26 13 13

27 27 R 14X 28 28 14 14

29 29 S 15X 30 30 15 — 15

31 31 T 16X 32 32 16 16

33 33 U 17X 34 34 17 17

35 35 v 18X 36 36 18 18

37 37 W 19X 38 38 19 19

39 39 X 20X : 40 40 20 — 20

41 41 y 21X 42 42 21 21

43 43 z 22X 44 44 22 22

45 45 AA 23X 46 46 23 23

47 47 BB 24X 48 48 24 24

49 4|9 Not Connected 50 SE |
| | L — L

07970--62371  HP-IB CONNECTOR ADAPTER
Series 1810 [Interconnect Diagram
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RIBBON CABLE HP-1B

CONNECTOR CONNECTOR
J4 Jb
25 1
23 2
21 3
19 4
17 5
15 b
13 /
11 8
9 9
/ 10
5 11
5 THUMB
1 SWITCH 21
2 ———'= EECO 22
8 S
26 ' 13
24 14
22 15
20 16
18 17
16 18
14 19
12 20
10
6 - 23

— 24
<
+5

07970~62372 SWITCH ADAPTER
Series 1810 Schematic
S~7
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REF . DES./
ENDEX NUO.

DESCRIFTLON

PART M,

U4y, 4. 69
TETIS]

uso, 7

US2, 54,55
U,6i,76,77
U6E, 100,101

uyo, 73
U7
U8E
uBy, 9o
X

IC: 74L5393

1C:
1C:
IC:
IC:
1C:

1C:
1C:
1C:
IC:
NANU
PROM:
1C:

D10

JUMPE

7ALGS
74L511
74508
741538
FALG00

TA4LS3Y0

7415214

74514

7415138

Frocessonr
Hgnt. 8LHLY1

A4L50%

Ret, &.91v
R

SOCKET: 40 Pin

SUCKET: Z4 Pin

16201464
$620-1210
18204207
1820-1201
18201209
1201497

1820-1991
1820-120%
1820-1416
1820-1216
1820-1692

AR Ee Ry ] £ L

57 UG

L820-1200

19020049
1258-0124
1200~06%59
1200-0%41

REF . DEw,
THbEX Hi,

DESCRIPTION

PART NG,

Ri-4, J1,23,24
RS,6,7,10,11,19
28, @

R7, 6,0

R

14

Ki4,18

ER

Kié

i

TPi-8, GNDiI-3

10,17, 38-41
Uld, 1,19 .30
U4, 1%, 0%, 26,35
35,46,57,68,79
Ui, &y
Uls,2e-24,34
U20,8%,31,58,80
¥
U33,42,55,59,60
U36, 37
D43, 44,45 56,62
6467, 74,75, 78

CAP ., i, 0iufd 100y

Car ., 4,7ufd
Cap o ipiutd
CAP AL 3ufd
CAP Hdufd

LED:  300VDC S0mn
CONNG S0 Pin
SOCKET: id Pin
CONM:  Power
TRANSLSTOR: 2N3Y06
TRANSTSTOR: 2N3704

RES Pack 10k
RES 10k SZ L 2%

RES: 220 SX, .25UW
RES:  Var 1.21K 1% .54

RES:  1.21K 1% .5W
RES: ik, 5%, .25

RES: 2.2K S% .25u

RES: 1.5K 5%

RES:  4.7K S%Z . 25W

TERM Stud Er

IC: . 3341
Ic: 7407
IC:  741.539%
1€ 7415157
1C:y 7415273

1C: 745241
IC:  74L504

1€y 74L52%7
IC:  74L574

N160-20%%

0180-2683
01802207
0180-2né
0180-ahy

19900404
12515
12000477
125155106

16530

1854

18100280
0683-103%

0683-2215%
2100-32414

07570821
0683-102%
0683~ 2005
06831505
0683-472%
03601613

1818-0093
18200668
1820-14446

1820-1470
18201730

1820-194i8
1820-1199

18201438
i820-14i&

CONTROL PCA
Parts List

[ ong FA .Y
oDT1U

0797062369
Series 1829
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REF . DES./
INDEX NO.

DESCRIPTION

PART ™G,

U44d,6%,72
ua7
u4s
U6
us7
USY, 66,73
Us0

Us3s
u67
171
u74
Li7é6
uz7

XUS6
XU39
XY 4
Y1

IC: 74L.838
IC:  74LS190
IC:  74L554
IC: 74L5138
IC: 74L821

IC: 74L586
IC: 74180

IC:  74LG02
IC:  74L.5280
IC:  74LS10
IC:  74L.327
IC: 7439
IC: 741828

SOCKET: IC 16 Pin
SOCKET: IC 48 Pin
STRAP:  Crystal
CRYSTAL:  7.2MHZ

1820121
1820-420%
1820-421 1

182004355

18201144
1820-1634
16201207
1820-1206
16200621
18201275

L200-0425
12000650
81%1-004 4
0410-044%

FEF ., DEs./
IHDER N,

DESCRIPTION

PART NO.

C1,2, oo, ii
ii,ia, 52

C4,351
05
LY
Ciu,43

oL ,2,5,4

NEN:
J3
Ja
Ri,11
R, o6

R3

kK4-40,15-17,19
2E-p4, 27,29, 30

kA

R18

R2O, 2

RS

iPi-6 GNDL-3
Uiz, 23
U3, 27,49

Uzi,4%,5%5%,70

Uz
Uit , 2%, 56,485,628
0,75

(W2
U3, 5
Lal, 41 ,%1,52

CaP 0.0fiuvfd

AP iNdutfd
CAF: 47ufd
CAP selptd
cap. A3P0pfd
LED

CONN: S0 Fin

SOCKET IC 16
CONN: 26 Pin
RES: TR0 %%
RES: Pack &.&k
RES: 15K ¢

RES: 1ok SX%

RES: 13.3K 1%
RES: 14.7K 1%
RES: 220 SX%
REG: 47K 5%

PINS: Test

IC: 74L.5390
IC:  741.574
IC: 741.504

IC:  74LS114
IC: 7415112
IC: 741500

IC: 74L508
Gy 74L50%

IC: 74160
1C: 74L5123
I 741532
0 7405298
[C: HP3448

Pin

C2NW

A E5Y
25

§160-20%%

G18B0-2207
01BO-224Y
0160-01754
0440-0200
£990-0404

12515544
1200042
L 251 -460%
06833315
1610~0¢
1638-153%

0683-103%

07870287

0683-4734%

63601834
18201463
18201442
18201199

1820-1203
1820-1212
18201197

[y

2014

g20-1
820-1200

.
182
1820-0859
1820-1423
1820-1208
LOSU LA
1820-1972

WRITE FORMATTER PCA
Parts List
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APPENDIX A

KK KK 2K o oK K K K 3K 3K 3K K 3K o oK K oK K 2K KK 8 0K K K K K K KK 3k 3K K KOK K K KK K K 30K KK K AR KOK K K K K

X *
¥ Note: (DIO 4 thru 8 Corresoond to HP 300 IME Lines 1% thru 8) X
X X

KKK KK KK KK 3K K K 30K 3K K 3K 30K 30K K 3K 3K K 5K 0K 3K 3K 3K K 3K K 3K 3 3K 3 K K K 3K 3K 3K 3K 30K KK 3K 2K K K K 3K oK oK 3K KK 3K

Table A-4
Tape Unit Identify Bytes
DIO Lines
Byte #1 Byte #2
o= 4 i o= 4
2 = 0 2 = 4
A o= 0 3 = 0
4 = 0 4 ]
G o= 0 Bom o
& = 0 & 0
7 o= 0 7 =0
] = 0 g o= 9




Table A-2

Available Commoands
lL.isten Mode

(Ml = 00400DDD)%

MGA = 04400000 Data byte(s) 1o follow raepresent data to be
wrritten to tape.,

MGA = 014000045 Dato byte to follow represents the actunl
command to be performed by the tape unit,

MESH = 04100441 "End" Command/S8ervice Request Acknowledge -
Data byte to Follow rapresents an "End” Command/
Service Reguest Register for the tape unit
Gee Table M%),

M&a = 04440000 Device clear -~ resets the interface

MEa = 04141440 Data bytes to Follow represent information
(HA4 bytes) to be saved for Ffuturse echoing,

“HP-1E Loopback",

Note: The low order 4 bits of the secondary address (M5A)
represents the HP 200 Command Instruction Modifiers,

¥ DDD = Device’s "Fundamental adddress”




Table A3

fAvailable Status

Talk Mode

M&A

MHA

G

MSA =

MSh

X DDD

01400000

04400004

04100010

04440000

01444410

= Device’s

(MTéA = 040000DD %
Data byteds) to follow represent data to be
read from tape,
The three data bytes 1o follow represent the
status registers from the tape unit, (See Table
Abhy,
The two dato bytes to Follow represent the
number of bytes read/written for the last record.
The first is the most significant value of the
count,
Data byte to follow represents Device Specified
Jump From tape unit (See Table A~7).
Data bytes to follow represent information

received (64 bytes) with "Loeopback®” Command.

“Fundamental Address"




Table A4

Command Register
(See 9.3.8.1 for details)

Valuse (Octal) Value (QOctal)

0 = Reservead i0 = Read Record

I = Select Unit 0 4 = Forward Space Recore

& o= ohelect Unit & 122 = Rackspace Record

d o= Select Unit & 13 = Forward Space File

4 = o SGelect Unit 3 14 = Backspace File

S o= Weite Record i% = Rewind

o= o Wrdte File Mark (EOF) 16 = Rewind and Go OFff~Line

Vo Wreilte Goap 17 = Read Record RBackward




Table A-%

"End"GCommands/Service Reguest Reglister

(ee H.3.4.2 for details)

DIO Lines
o= "End” Command/Clear Parallel Poll Response
(Bervice Request) for selected device onlw,
2 = Stop polling for dartaslnhibit PP response
for Read bursts for selected device
3 = Enable Parallel Poll Response (Service Requests)
for all devices connected to the intertace,
4 = Reserved
“ o= Clear DBJ Register for selected device only,
b = Reservead
7 o= Reserved

8 = Resgerved

A=t




Table A&

Status Reglsiter #i
(Sewe 9.5,.2.14 For details)

DIO Lines

[CL R

o
[ERE S

W~

-1 ane
Multaiple Teock Ervor{s) (MTE)
File Protected (Not Write Enabled; WNo Write

= Command Re jected

Single Track Error (STED.
Ernd-of-Taps CEQT),
Load Foint CLPY / Beginnang-of-Tape (BOTI

s Endeef-File (EOF),

Ring),

SGratus Register #2

(See 5.,%.2.2 for detaills)

DIO Lines

P

117
-

a3 BN =

= odnterface Busy

Tope Unit Busy
Rewinding

Tape Runawoy

PData Error (Timing)
Selected Tope Unit LSB
Selected Tape Unit M5k

= Reserved

Status Reglster #3
(Bee 9.3,2,3 for details)

DIO Lanes

Tape Unit 0 has been placed On-Line
Toaps Unit 4 has been placed On-—line
Taps Unit 2 haz been placed On-il.ine

= Tape Unit & has been placed On-ling

Command Parlty Error
Fower has been restored

= Reserved
E

Be Ve

-6




Table a7

Device Specitied Jump Register (DSJ7 &)
(See B.3.2.4 for details)

Value AcTtion

0 = No speciaol action reqguired

i = Status Request should be pertormed,

S e U7
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CHANGE TO:
7970E HP-IB INTERFACE

PROGRAMMING AND SERVICE MANUAL

CHANGE DESCRIPTION

This change to the manual reflects design changes to the HP-IB interface
for the 7970E Magnetic Tape Unit.

CHANGE INSTRUCTIONS

Insert page 3-5/3-6 at the end of section three; insert pages 5-17/5-18
and 5-19 at the end of section five.
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3~6 POWER SEQUENCE

The power sequence assembly is provided to insure that the HP-IH
interface will not compromise tape integrity as a resuvlt of power
failures., This data loss is caused by improper recovery of the
HP~-IR interface wmicroprocessor from these power interruptions.
The power sequence PCA will shut down the HP-IR interface pro-
cessor and switch the 7970 tape unit to the off-line condition if
the supply voltages to the HP-IR interface drop below acceptable

levels, This process will prevent n data loss because of power
line drop outs or power supply failures. To provide this shut
down, the +42, ~42, and +5 supply voltages from the power dig-

tribution nssembly are fed into +42, ~-42, and +% volt comparators
on the Power Sequence PCA., If a power line drop out occurs and
these voltages drop below their acceptable levels, the comparator
output will go high (see Figure 3-2)., A high output from any

— ——
e e e I B i e il ——

1
| 1
| |
' |
: COMPARATORS :
I~ TRef. i l
i ! ! !
I ] n TO
! 7 1 SEQUENCE OFF-LINE ! TAPE
' | {Ref. : CONTROL : DRIVE
| ) ) '
' [}
: | | ]
Ref. } \
. ' | ]
\ ' , !
+12V [ g “ g +12v |
FROM : SWITCH : o
- -12v -IB
POWER 12v : - : HP
DISTRIBUTION| +s5v | rsv_| INTERFACE
' !
. 1
|
' '

Figure 3-2, POWER SEQUENCE ERLOCK DIAGRAM



comparator will initiate the sequence control circuits to immedi-
ately switch off the +42 supply voltage (refer to Figure 3-3) 1o
the microprocessor on the interface and set the OFF-LINE signal
line low which will transfer the tape unit to the off-line state
(the ON-LINE light on the operator switch panel on the tape drive
goes out,

POWER IN TOLERANCE

POWER OUT OF TOLERANCE

| |
: |
' l
+12vV I
[ et Ee |
ov | 800 usec.
I (
I | I
| | |
OFF-LINE I |
i
OFF-LINE 3 l
| | | |
| | | |
l | l [
| ! ™ =
250 usec

Figure 3-3, POWER SEQUENCE WAVEFORM TIMING DIAGRAM

As the +12, -12, and +5 voltages return to acceptable levels the
Power S8Sequence PCA will switch the +42 back on to the interface
and approximately 2%0 microseconds later, switch the OFF~LINE
signal high again. The operator Mmust manuvally place the tape
unit back on line by pressing the ON-LINE switch on the 7970E
front switch panel.
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REF. DES./ DESCRIPTION HP PART NO.
INDEX NO.
Ccl CAP: 820pfd 0160-2009
c2 CAP: 0.0lufd 0160-2055
C3 CAP: lufd 0180-2764
Jl CONN: Molex 1251-5728
J2 CONN: Molex 1251-5251
J3 CONN: Molex 1251-5727
Q1 XSTR: 2N3904 1854-0215
N2 XSTR: 2N3906 1853-0036
R1,5 RES: 4.7K 5% 0683-4725
R2,15 RES: 680K 5% 0683-6845
R3 RES: 1.5K 5% 0683-1555
R4,13 RES: 16.2K 1% 0757-0447
R6,8,17,18 RES: 4.64K 1% 0698-3155
R7 RES: 34.8K 1% 0757-0123
R9 RES: 28.7K 1% 0698-3449
R10 RES: 237K 1% 0698-3266
R1l1l,12 RES: 1K 1% 0683-1025
R14 RES: 47K 5% 0683-4735
R16 RES: 100 5% 0683-1015
TP1-8 TERM. 0360-1682
Ul IC: SN75452 1820-0799
U2 IC: SN7405 1820-0175
U3 IC: MC1403 1826-0467
U4 IC: 1LM339 1826-0138
C4 CAP: 3000ufd 40vdc 0180~-2395

Power Seduence PCA 0797062407
Parts List Series 1934



TTPB GROUND L
GROUND P3-
Pl-k OUN l
- +5
- P3-3
R6
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Pl-3 ug—o -12 _ pi-4
34.8K
TO 07970~
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L4 RI11 g;x 283906
Q2
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