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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical Commission)

form the specialized system for worldwide standardization. National bodies that are members of IS

O or IEC

participate in the development of International Standards through technical committees established by the
respectj izati i i i i v i ommittees

collabofate in fields of mutual interest. Other international organizations, governmental and non-gover
liaison With ISO and IEC, also take part in the work.

Internafional Standards are drafted in accordance with the rules given in the ISO/IEC DirectivesyPart 3.

mental, in

In the fleld of information technology, ISO and IEC have established a joint technical cemmittee, ISO/IEC JTC 1.

ernational Standards adopted by the joint technical committee are circulated o, national bodies
ion as an International Standard requires approval by at least 75 % of the national bodies casting

Attentidn is drawn to the possibility that some of the elements of this International Standard may be the
patent fights. ISO and IEC shall not be held responsible for identifying any or all'such patent rights.

for voting.
a vote.

subject of

Internafional Standard ISO/IEC 15895 was prepared by ECMA —~<European association for stapdardizing
informdtion and communication systems (as ECMA-258) and was adopted, under a special “fast-track pyocedure”,

by Joint Technical Committee ISO/IEC JTC 1, Information technology, in parallel with its approval b
bodies pf ISO and IEC.

Annexes A to G form a normative part of this International Standard. Annexes H to L are for information o

y national

=

Y.
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Introductioh

This Internafional Standard constitutes a further development of the magnetic tape cartridge specified ininternational Standard
ISO/IEC 14833. A higher capacity is achieved by using a thinner, thus longer tape.

viii
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Information technology - Data interchange on 12,7 mm 128-track magnetic tape
cartridges - DLT 3-XT format

Section 1 - General

1

This |
cartrig
signal
interc
Tape

2
2.1

A maginetic tape cartridge shall be in conformance with this International Standard if it satisfies all mandatory ref

thisIn

2.2

A sys
Stand
Stand

In add

— whether or not one, or more registered agorithm(s) are implemented within the system, and are able to @

Ireq

— the registered identification number(s) of the'implemented algorithm(s)

2.3

A syS
Stand

In add

— wihether or not onear-more de-compression algorithm(s) are implemented witin the system, and are able to

de

- the registered identification number(s) of the implemented algorithm(s)

3

Scope

ge, to enable physical interchangeability of such cartridges between drives. It also specifies the'quality of
5, a format - called Digital Linear Tape 3 Extended (DLT 3-XT) - and a recording method, thereby
hange between drives. Together with a labelling standard, for instance International Standard 1SO 1001
| abelling, it allows full data interchange by means of such magnetic tape cartridges.

Confor mance
Magnetic tape cartridges

ternational Standard. The tape requirements shall be satisfied throughout the extent of the tape.

Generating systems

em generating a magnetic tape cartridge for interchange shall-be entitled to claim conformance with thig
brd if all the recordings that it makes on a tape accordingto 2.1 meet the mandatory requirements of thig
brd.

ition a claim of conformance shall state

eived from the host prior to collecting data.into blocks, and

Receiving systems

em receiving a magnetic tape cartridge for interchange shall be entitled to claim conformance with this
brd if it is able to handle any-recording made on a tape according to 2.1.

ition a claim of conforfarce shall state

compress data prior to making such data available to the host, and

nternational Standard specifies the physical and magnetic characteristics of a 12,7 mm wide, 128-track magnetic tape

the recorded
bllowing data
for Magnetic

Huirements of

International
International

ompress data

Internationa

be applied to

The f

Normativereferences

Internationa

Standard. At the time of publication, the editions indicated were valid. All standards are subject to revision, and parties to
agreements based on thisInternational Standard are encouraged to investigate the possibility of applying themost recent editions
of the standards indicated below. Members of IEC and | SO maintain registers of currently valid International Standards.

1SO 1001:1986 Information processing - File structure and labelling of magnetic tapes for information
interchange.
1SO 1302:1992 Technical drawings - Method of indicating surface texture.

ISO/IEC 11576:1994 Information technology - Procedure for the registration of algorithms for

compression of data.

the lossess
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4 Definitions
For the purposes of this International Standard, the following definitions apply.

41 Average Signal Amplitude: The average peak-to-peak value of the output signal from the read head at the
physical recording density of 1 640 ftpmm measured over a minimum length of track of 25,4 mm, exclusive of missing pulses.

4.2 azimuth: The angular deviation, in degrees of arc, of the mean flux transition line of the recording made on a track
from the line normal to the Reference Edge.

43 -- SH ace: REe-SHHace-0tthe-tape-o

4.4 Beginning-Of-Tape markers (BOT 1 and BOT 2): Two holes punched on the centreline of the tape-tgwards
the end neargst to the leader.

4.5 byte: An ordered set of bits acted upon as a unit.
national Standard, all bytes are 8-hit bytes.

Note - In this Inte

4.6 cartridge: A case containing a single supply reel of 12,7 mm wide magnetic tape wjth a‘leader attached|at the
outer end.

47 Qyclic Redundancy Check (CRC) character: A 64-hit character, generated by a mathematical comptation,
used for errof detection.

4.8 Efrly Warning (EW): A signal generated by the drive indicating the approaching end of the recording ares.

49 Efror-Detecting Code (EDC): A mathematical computation yieldingheck bytes used for error detection

4.10 End-Of-Tape marker (EOT): A hole punched on the centreline of the tape towards the end farthest from the
leader.

411 Entity: A group of twenty physical blocks treated as a logicabunit and recorded on alogical track.

412 Efror-Correcting Code (ECC): A mathematical computation yielding check bytes used for the correction of
errors detected by the CRC and the EDC.

4.13 flux transition position: The point which exhibits the maximum free-space flux density normal to the tape
surface.

4.14 flux transition spacing: The distance or'the magnetic tape between successive flux transitions.

4,15 Ljpgical Block: The two physical bloeks simultaneously written on, or read from, the two physical tracks of a
logical track.

4.16 Iqgical track: A pair of physicaltracks that are written or read simultaneously.

4.17 magnetic tape: A tape that accepts and retains magnetic signals intended for input, output, and storage pyrposes
on computerg and associated equiprment.

4,18 Master Standard. Reference Tape: A tape selected as the standard for reference field, signal amglitude,
resolution, pgakshift, and overwrite characteristics.

4.19
4.20
4.21

4.22 physical recording density: The number of recorded flux transitions per unit length of track, expressed in flux
transitions per millimetre (ftpmm).

4.23 physical track: A longitudinal area on the tape along which a series of magnetic signals can be recorded.
4.24 Record: A collection of User Bytes, the number of which is determined by the host.

4.25 Reference Edge: The bottom edge of the tape when viewing the magnetic coating of the tape with the BOT holes
to the left and the EOT hole to the right of the observer.

4.26 Reference Field: The Typical Field of the Master Standard Reference Tape.

4.27 Secondary Standard Reference Tape: A tape the characteristics of which are known and stated in relation to
those of the Master Standard Reference Tape.
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Note - Secondary Standard Reference Tapes can be ordered under Reference "SSRT/DLT3XT" until the year 2003 from Quantum Corporation, 333 South
Street, Shrewsbury, Mass. 01545-4195, USA. It isintended that these be used for calibrating tertiary reference tapes for routine calibration.

In principle, these Secondary Standard Reference Tapes will be available for a period of 10 years from the publication of the first version of this International
Standard. However, this period may be changed to take into account the demand for such Secondary Standard Reference Tapes.

4.28 Standard Reference Amplitude (SRA): The Average Signal Amplitude from the Master Standard Reference
Tape when it is recorded with the Test Recording Current at 1 640 ftpmm.

4.29 Standar d Reference Current: The current that produces the Reference Field.
4.30 —TestRecordimy-Current—Thecument thar s L tmes the Standard Reference Curent
4.31 Typical Field: In the plot of the Average Signal Amplitude against the recording field at the.physSical recording

density of 1 640 ftpmm, the minimum field that causes an Average Signal Amplitude equal to 95 % of the maximum Average
Signal Amplitude.

5 Conventions and notations

51 Representation of numbers
The fgllowing conventions and notations apply in this International Standard, unless othexwise stated.

Infeach block and in each field the bytes shall be arranged with Byte 1, the leastCsignificant, first. Within each byte the bits
shall be arranged with Bit 1, the least significant, first and Bit 8, the most significant bit, last. This order appligs to the data,
anf to the input and output of the error-detecting and error-correcting codes, and to the cyclic redundancy charpcters.

Letters and digits in parentheses represent numbers in hexadecimal notation.

THe setting of bitsis denoted by ZERO or ONE.

— Nuymbersin binary notation and bit patterns are represented by/strings of ZEROs and ONES shown with the mst significant
bif to the | eft.

52 Dimensions

The dimensions in figures 1 to 4 are nominal dimensions. Unless otherwise stated, all dimensions in figures § to 23 are in
millimetres with a tolerance of + 50 mm.

5.3 Names
The names of basic elements, e.g. specificfields, are written with a capital initial letter.

54 Acronyms

BOT 1 Beginning of Tape No. 1

BOT P Beginning of Tape No. 2

CF1 Control Fiegld 1

CF2 Contrel Eield 2

CRC Cyclic‘Redundancy Check (character)
ECC Error-Correcting Code

EDC Error-Detecting Code

EOD End of Data

EOT End of Tape

EOTH End of Track

EW Early Warning

FCT1 Forward Calibration Track 1
FCT2 Forward Calibration Track 2
RCT1 Reverse Calibration Track 1
RCT2 Reverse Calibration Track 2
RLL Run Length Limited

SRA Standard Reference Amplitude
6 Environment and safety

Unless otherwise stated, the conditions specified below refer to the ambient conditions in the test or computer room and not to
those within the tape drive.
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6.1 Car

tridge and tape testing environment.

OISO/IEC

Unless otherwise stated, tests and measurements made on the cartridge and tape to check the requirements of this International
Standard shall be carried out under the following conditions.

— temperature; 23°Cxt2°C
— relative humidity: 40 % to 60 %
— conditioning before testing: 24 h

6.2 Car
Cartridges u

Note - Localiz

If during stqrage and/or transportation a cartridge has been exposed to conditions outside the-above values, it

temperatyre:
relative humidity:

tridge operating environment

for data interchange shall be capable of operating under the following conditions.

10°Cto40°C
20%1t0 80 %

tape temperatures in excess of 49 °C may cause tape damage.

conditioned before use by exposure to the operating environment for a time equal to, or greater than, the time away fr

operating env

6.3 Car
Cartridges sh

temperatu
relative h

The stray ma
cartridge.

6.4 Safe

6.41 Safg

The cartridge
any for

6.4.2

The cartridge
not continue

6.5 Tral

This Internat
H gives somg

ironment up to a maximum of 24 h. There shall be no deposit of moisture on or in.theCartridge.
Lridge stor age environment

Al be stored under the following conditions:

16°Cto32°C
20 % to 80 %

re:
imidity:

Ly
ness

and its components shall not constitute any safety or health hazard when used in the intended manner, or t
emisuse in an information processing system:

mability
and its components shall be made from materials which, if ignited from a match flame, and when so igni
o burnin atill carbon dioxide atriosphere.

hsportation

onal Standard does not ‘specify parameters for the environment in which cartridges should be transported.
recommendations for.transportation.

pnetic field at any point on the tape shall not exceed 4 000 A/mThere shall be no deposit of moisture on of

all be
bm the

in the

hrough

fted do

Annex
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Section 2 - Requirementsfor the unrecorded tape

7 Mechanical and electrical requirements
7.1 Material

The tape shall consist of a base material (oriented polyethylene terephthal ate film or its equivalent) coated on one surface with a
strong yet flexible layer of ferromagnetic material dispersed in a suitable binder. The other surface of the tape shall be coated
with a non-ferromagnetic conductive coating.

7.2 | Tapelength
The lgngth of the tape, from the leader splice to the hub, shall be 560 m+ 1 m.

7.3 Width
The width of the tape shall be 12,649 mm + 0,010 mm.

The w(idth shall be measured across the tape from edge to edge when the tape is under atension of\less than 0,28 N.

7.4 | Total thickness
The tqtal thickness of the magnetic tape at any point shall be between 8,6 um and 9,2 um)

75 Discontinuity
There| shall be no discontinuities in the tape between the BOT 2 and EOT Such as those produced by tage splicing or
perforftions.

7.6 Longitudinal curvature
The lpngitudinal curvature is measured as the departure of the Reference Edge of the tape from a straight I{ne along the
longitlidinal dimension of the tape in the plane of the tape surface.
7.6.1| Requirement

Any deviation of the Reference Edge from a straight line shall be continuous and shall not exceed 0,076 mm wjthin any 229
mm lgngth of tape.
7.6.2| Procedure

Measre at atension of 1,39 N £ 0,28 N infa test fixture equipped with two guides spaced at 229 mm. The two glides shall be
spring-loaded to position the Reference Edge of the tape against two edge control surfaces. Measure the maximum deviation of
the Reference Edge of the tape from theline drawn between the two control surfaces.

7.7 Out-of-Plane distortions

All visual evidence of out-of<plane distortion shall be removed when the tape is subjected to a uniform tension of (,6 N. Out-of-
plane|distortions are local-deformations which cause portions of the tape to deviate from the plane of the surfage of the tape.
Out-of-plane distortionsare most readily observed when the tape is lying on aflat surface under no tension.

7.8 | Cupping
The dgparture acress the width of the tape from aflat surface shall not exceed 0,76 mm.

Cut a[l,04m £ 0,1 m length of tape. Condition it for a minimum of 3 hin the test environment by hanging it so that|both surfaces
are freely exposed to the test environment. From the centre portion of the conditioned tape cut a test piece of appjoximately 25
mm |length. Stand the Test piece on its end in a cylinder which 1s a Teast 25 mm high with an inside diameter of 13,0 mm £ 0,2
mm. With the cylinder standing on an optical comparator measure the cupping by aligning the edges of the test piece to the
reticle and determining the distance from the aligned edges to the corresponding surface of the test piece at its centre.

7.9  Roughness of the coating surfaces

7.9.1 Roughness of the back coating surface

The back coating surface shall have an arithmetic average roughness R4 between 0,005 pm and 0,025 pm (1SO 1302: N2). This
measurement shall be made using a contacting stylus of radius 12,5 um with a 20 mg load, and a 254 um cut-off range.

7.9.2 Roughness of the magnetic coating surface

The magnetic coating surface shall have an arithmetic average roughness Ry between 0,005 0 pym and 0,012 5 pm (1SO 1302:
N3). For this measurement, the contacting stylus radius shall be 12,5 um with a 20 mg load, and a 254 um cut-off range.
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7.10 Coating adhesion
The force required to peel any part of the coating from the tape base material shall be greater than 0,016 N.

Procedure

a)

b)

©)

d)

e

711 Laypr-to-layer adhesion

Take atest piece of the tape approximately 380 mm long and scribe a line through the recording coating across the width of
the tape 125 mm from one end.

Fold the fest piece over 180° adjacent to, and parallel with, the scribed line. Attach the metal plate and the freg_end| of the
test piecelto the jaws of a universal testing machine and set the speed of the jaw separation to 254 mm per min.

Note the {orce at which any part of the coating first separates from the base material. If thisis less than 0,016'N, the tgpe has
failed theltest. If the test piece peels away from the double-sided pressure sensitive tape before the force exceeds 0,016 N,
an aterngtive type of double-sided pressure sensitive tape shall be used.

Repeat d)|to d) for the back coating.

Recording surface Scribed line

-\ }
/

+— 126mm —» Pressure-sensitive tape

Figure 1 - Meastrement of the coating adhesion

Layer-to-laydr adhesion refers to the tendency. of alayer, when held in close proximity to the adjacent layer, to bond itself to an

adjacent layef so that free and smooth separation of the layersis difficult.

7.11.1 Requirements
There shall be no evidence of delamination or other damage to the coatings.

7.11.2 Prodedure

a)

b)

c)
d)

f)

Fasten onge end of a 914’mm length of tape, magnetic coating inwards, to a horizontally mounted stainless steel cylindér with
alow colg-flow adhesive material.

The dimehsions of the cylinder shall be

- diametet—12, 72 mm
- length: 102 mm

Attach amass of 1 000 g to the opposite end of the tape.
Attach, 25,4 mm above the mass, a narrow strip of double-sided adhesive tape to the magnetic coating.

Slowly rotate the cylinder, so that the tape winds uniformly around it into a compact and even roll. The double-sided tape
secures the end and prevents unwinding when the mass is removed.

The cylinder with the tape shall then be exposed to the following temperature and humidity cycle:
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Time Temperature RH
16hto18h 54°C 85 %
4h 54°C 10 % max.
lhto2h 21°C 45%

g) Open the end of the roll and remove the double-sided adhesive tape.
h) Release the free end of the tape.

| SO/IEC 15895:1999 (E)

i) T}1e outer one or two wraps shall spring loose without adhesion.
) H
k) THe tape shall show no coating delamination, except for the 51 mm of tape nearest to the cylinder.

Id the free end of the tape and allow the cylinder to fall, thereby unwinding the tape.

12,7

914

L

strip 7
i 4

1000 g

Figure 2 - M easurement of layer-to-layer adhesion
7.12 | Moduluspef-easticity
The modulus of\elasticity (Y oung's modulus) istheratio of stressto strain in the longitudinal direction.

7.12.1 Requirement
The modulus of elasticity shall be between 4 900 N/mm?2 and 9 500 N/mm?Z.

7.12.2 Procedure

Clamp a test piece of tape at least 178 mm in length with an initial 102 mm separation between the jaws of a universal testing
machine with a nominal crosshead speed of 3 mm per minute. Calculate the modulus using the chord of the curve between the

force at 0 % and 1 % elongation.

7.13 Flexural rigidity
Flexural rigidity isthe ability of the tape to resist bending in the longitudinal direction.

7.13.1 Requirement

The flexural rigidity of the tape in the longitudinal direction shall be between 0,2 x 10-3 N Cm
and 0,8 x 103 N Cnm.
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7.13.2 Procedure
Calculate the flexural rigidity D from the following equation:

where:
E

t =m

n
714 Ten
Thetensiley

7.14.1 Prog

Use a static-
test piece of

51 mm per minute until a minimum elongation of 10 % is reached. The force required to\produce an elongation of 3 %

tensileyield 1

7.15 Eleq
7.16.1 Req
The electrical

be greate
not excee

The electrical

not exceg

7.15.2 Prodg

Condition a

circular elect
electrode. Th
their centres
€lectrodes an

Repeat for a|
procedure wi

= Pgisson'sratio, set to 0,33

Ext®
D=
12

X(l—uz)

= modulus of elasticity obtained from 7.12

OISO/IEC

pasured thickness of the tapein mm

Sileyield force
eld force required to elongate the test piece by 3 % shall not be lessthan 9,6 N.
edure

vei ghing-constant-rate-of-grip separation tester capable of indicating the load witlihan”accuracy of 2 %. C
ape at least 178 mm long with an initial 102 mm separation between the jaws..Elongate the test piece at a

orce.

trical resistance
irement
resistance of any square area of the magnetic coating shall

than 5 x 106 Q
H 50 x 1012 Q

resistance of any square area of the back coating shall
1 100 x 106 Q

edure

est piece of tape in the test environment for 24 h. Position the test piece over two 24-carat gold-plated,
rodes having aradiusr = 25,4 mm.and afinish of at least N4, so that the recording surface is in contact wi
ese electrodes shall be placedparallel to the ground and parallel to each other at adistanced = 12,7 mm b
Apply a force F of 1,62 N to each end of the test piece. Apply a d.c. voltage of 100 V + 10 V acrg
0 measure the resulting carrent flow. From this value, determine the el ectrical resistance.

total of 5 positions-aleng the test piece and average the 5 resistance readings. For the back coating rep
h the back surfageir’contact with the electrodes.

amp a
rate of
is the

semi-
each
ptween
ss the

pat the

-

:

Figure 3 - Measurement of electrical resistance
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When mounting the test piece, make sure that ho conducting paths exist between the el ectrodes except that through the coating
under test.

Note - Particular attention should be given to keeping the surfaces clean.

7.16 Inhibitor tape

This International Standard does not specify parameters for assessing whether or not a tape is an inhibitor tape. However, annex
Jgives further information on inhibitor tapes.

7.17 —Abr nei\/ify

Tape Lbrasivity is the tendency of the magnetic coating to wear the magnetic heads.
7.17.1 Requirement
The depth of the wear pattern in aferrite wear bar shall be less than 1,27 um.

7.17.4 Procedure

A test|piece 61 min length shall be passed for 100 passes (50 cycles) over a rectangular bar ©f ,manganese zinc ferrite. The bar
shall e 0,3 mm wide and its top surface shall be rounded off with a radius r, = 5 mm. TFhe tape speed shall be|2,54 m/s, the
tensioh shall be nominally 1,3 N and the wrap angle shall be 12°. The wear depth ismeasured with a profilometer across the
widthof the tape path.

Note - IManganese zinc ferrite should be available from Philips Ceramic Division in Saugerties (NY ).under order part number 3H7.

L st \
{ — 7

o

Figure 4 - M easurement of abrasivity (not to scale)

7.18 Light transmittance of the tape and the leader

The light transmittance of the tape and the leader shall be less than 5 % when measured according to the method specified in
annex A.

7.19 Coefficient of dynamicfriction
The coefficient of dynamic friction is measured between the surfaces of the tape, and calcium titanate ceramic.

7.19.1 Requirements

— Between the magnetic surface and the back surface : greater than 0,20
— Between the magnetic surface and other surfaces: 0,10t0 0,40
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Between the back surface and calcium titanate:

0,10t0 0,25

7.19.2 Procedurefor the measurement of the friction between the magnetic surface and the back surface

a)
atotal wr

b)
c)
d)
€)

f)

Drive the

where Ttisth

7.19.3 Prodg
titan

a) Wrapap

total wray
b)
©)
d)
e

Exert on

Drive the

Calculate]

where Ttisth

Note - Calcium

8
The magneti(

When perfor
to the Maste
capability, on

The followin

Tape con

Attach th¢ other end to a force gauge mounted on alinear dide.

Calculate]

Attach the other end to a force gauge mounted on alinear slide.

Magnetic recording characteristics

ap angle of more than 90° with the back surface outwards.

Wrap a second test piece, with the magnetic surface inwards, around the first test piece with atotal wrap angle of 90°.

Exert on one end of the outer test piece aforce F1 = 0,54 N.

OISO/IEC

Wrap afirst piece of tape around a calcium titanate ceramic cylinder (Ra = 0,05 um) of diameter 25,4 mm and wrap it with

slide at a speed of 1 mm/s, measure the force F2 required.

the coefficient of dynamic friction y from the equation

)

F

F

1
x—

y:In( -

b value of the wrap angle in radians.

ate ceramic

ece of tape around a calcium titanate ceramic cylinder (Ra = 0,05 um) of diameter 25,4 mm and wrap it
angle of 90° with the magnetic surface or the back surface, as appropriate, inwards.

pne end of the test piece aforce F1 = 0,54 N.

slide at a speed of 1 mm/s, measure the force F2 required:
the coefficient of dynamic friction y from the equation

)

=

1
<=

y:In( -

k)

b value of the wrap angle in radians.

itanate ceramic should be available fronyPhilips Ceramic Division in Saugerties (NY) under order part CaTi.

recording characteristiCs shall be defined by testing the requirements given below.

ming the tests, thé attput or resultant signal shall be measured on the same relative pass for both a tape cali
Standard Reference Tape and the tape under test (read-while-write, or on equipment without read-whils
the first ferward-read-pass) on the same equipment.

j conditiens shall apply to the testing of all magnetic recording characteristics, unless otherwise noted.

ition:

edure for the measurement of the friction between the magnetic surface-or the back surface and calcium

with a

brated
B-write

a.c. erased to 2 % or less of the Average Signal Amplitude

Read trac

Read gap
Read gap

Bandwidt

10

Tape speet:

Gap alignment:
Write gap length:
Write gap width:

Tapetension:
Recording current:
Physical recording densities:

2 79TTS

within the written track

within 5' between the mean write transitions and the read gap

2,0pum= 0,3 um

0,216 mm = 0,010 mm

0,36 pm = 0,10 um

45,7 um+ 5,0 um

1,14N+£0,14N

Test Recording Current

2f = 1 640 ftpmm £ 33 ftpmm, corresponding to 2,292 MHz + 2 %
1f = 820 ftpmm + 16 ftpmm, corresponding to 1,146 MHz + 2 %
h of the read amplifier: 3,2 MHz

k:

length:
width:
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8.1

Typical Field

The Typical Field shall be between 75 % and 125 % of the Reference Field.
Traceability to the Reference Field is provided by the calibration factors supplied with each Secondary Standard Reference

Tape.
8.2

Signal amplitude

The Average Signal Amplitude shall be between 85 % and 115 % of the SRA.

| SO/IEC 15895:1999 (E)

Trace]

8.3

ity to the SRA TS provided by the calibration factors Supptied witheach Secondary Standard Reference T

Resolution

The ratio of the average signal amplitude at the physical recording density of 1 640 ftpmm to that at the physi

densit

Tracey
Secon

8.4

Overy
640 ft

8.4.1
Theo

Trace]
Secon

8.5

Peak 1
abit 0

851

For a
(n+2)

Tracey
each §

8.5.2
Theti

Theti
interv

Peak §

y of 820 ftpmm shall be between 90 % and 120 % of the same ratio for the Master Standard Reference Tape

dary Standard Reference Tape.

Overwrite

rite is the ratio of the residual signal of the average signal amplitude recordeg-at-820 ftpmm after being ov
bmm to the average signal amplitude of the 820 ftpmm signal.

Requirement
erwrite for the tape shall be less than 110 % of the overwrite for the'Master Standard Reference Tape.

bbility to the overwrite of the Master Standard Reference Tapeis.provided by the calibration factors suppl
dary Standard Reference Tape.

Peak shift

elllenght of 0,203 um

Requirement

beak shift ratio of n % of the Master Standard Reference Tape, the measured peak shift ratio shall be betwese)
6.

bbility to the peak shift ratio of the Master Standard Reference Tape is provided by the calibration factors
becondary Standard Reference Tape.

Procedure
Me interval measuremeéntsshall be averaged over 250 ONE-ONE-ZERO patterns taken at a sampling rate of

il to the last ONE in the following ONE-ONE interval is denoted ast, .

3t
hift = ——22 x100
2t,

cal recording

bbility to the resolution of the Master Standard Reference Tape is provided by the calibration factors suppljed with each

erwritten at 1

ed with each

bhift is measured as the time displacement from nominal* of the ONESs transitions in the recorded pattern 110[110110...with

N (n-2) % and

supplied with

96 times 2f.

e between adjacent-peaks in the ONE-ONE interval is denoted as t;. The time between the last ONE in the ONE-ONE

«—>r —»
2 %

Figure5 - M easurement of peak shift

11


https://standardsiso.com/api/?name=51bcbd68e3955ad7ac0dd39101a72444

| SO/IEC 15895:1999 (E)

9
9.1

Tape quality
Missing pulses

OISO/IEC

A missing pulse is aloss of read signal amplitude. When a base-to-peak read signal amplitude is less than 35 % of half the
Average Signal Amplitude (see 8.2) for the preceding 25,4 mm of tape, then these 25,4 mm constitute a missing pulse. This
measurement shall be carried out in steps of 25,4 mm of track.

9.1.1 Requirement
The average missing pulse rate shall be less than 20 missing pulses for any recorded length of track of 100 m
9.2 Missing pulse zone
A missing pulse zone is a sequence of missing pulses exceeding 65 mm.
9.21 Requirement
Missing puls¢ zones shall not occur.
9.3  Tapedurability
This Internatjonal Standard does not specify parameters for assessing tape durability. However,»a’recommended proceglure is
described in @nnex K.
Section 3 - Mechanical specifications of the tapecartridge
10 Genera
The tape cartfidge shall consist of the following elements
- acase
— ared for the magnetic tape
— alocking|mechanism for the reel
— amagnetikc tape wound on the hub of the reel
- awrite-inhibit mechanism
— atape leafer
Dimensional [characteristics are specified for those-parameters deemed mandatory for interchange and compatible use|of the
cartridge. Where there is freedom of design, only the-functional characteristics of the elements described are indicated.
Where they @re purely descriptive the dimensions are referred to three reference planes A, B, and C forming a geometrical
trihedral. Where the dimensions are related-to the position of the cartridge in the drive, they may be referenced to gnother

surface of the
In the enclost

Figure 6
Figure 7
Figure 8
Figure9
Figure 10

cartridge.
bd drawings a typical implementation is represented in third angle projection.

shows a general view of the cartridge.
shows theeference planes A, B, C.
showsthe bottom side of the cartridge.
shaws the right side of the cartridge.
shows the back side of the cartridge.

Figure 11

shows the |eft side of the cartridge.

Figure 12
Figure 13
Figure 14
Figure 15
Figure 16
Figure 17
Figure 18
Figure 19

D: UwWwo d |J(2l t|a= Ul Uw‘x\;t;ul 1 Uf thC e | tl IdUC il 1 :UL,:'\CCJI [JUDI tiUI I
shows a partial cross-section of the cartridge in operating position.
shows the |eader-to-tape connection.

shows the splice of the leader-to-tape connection.

shows the leader.

shows the front side of the cartridge.

shows the back side of the cartridge with partial cut.

shows the top side of the cartridge with partial cut and the door open.

Figure 6 shows a genera view of the cartridge. When it is not in the operating position, the reel of magnetic tape is locked and
cannot rotate. When loaded into the drive, the back side is introduced first and the front side remains visible during operation.
During the loading process the tape redl is unlocked and the position of the cartridge within the drive is fixed by elements of the
drive engaging with corresponding elements of the case.

12
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The position of the case relative to the reference planes A, B and C is shown in figure 7. The top side liesin reference plane A,
the right side liesin reference plane B and the back side liesin reference plane C.

10.1

Bottom side and right side (figures 8 and 9)

The overall dimensions of the cartridge shall be
I; = 105,79 mm + 0,20 mm
I, =105,41 mm* 0,20 mm

l3=2
Theb
l,=6
l5=4
lg=8
;=3
ThisV

A pos
positi

Thed
lg =2

lg =

lio =
l1q =1
Thed
l15=1
l13=1
l14=1
h, =9
a; =1
Thed

b,40 mm £ 0,25 mm

pttom side shall have a window the dimensions and the position of which shall be defined by
25 mm £ 0,10 mm

85 mm + 0,05 mm

1,07 mm + 0,20 mm

81 mm + 0,05 mm

indow allows one of the fingers of the drive to penetrate into the case for partiaty unlocking the reel of tape

tioning hole on the bottom side and a guiding notch, followed by a positioning notch in the right side
bn of the cartridge in the drive.

mensions and the position of the positioning hole shall be defined by
1,59 mm £ 0,10 mm

+ 0,13 mm

1,45 mm

- 0,00 mm
P79 mm = 0,05 mm
14,58 mm + 0,20 mm
mensions and the position of the positioning notch shall be defined by
,56 mm + 0,10 mm
3,30 mm = 0,20 mm
,08 mm £ 0,20 mm
,02 mm + 0,10 mm
4° + 30"
mensionsand the position of the guiding notch shall be defined by

l16 =

li5= 1,59 mt 0,10 mm

(see 10.6).

Hetermine the

464 mm + 0,10 mm

l17 = 1,50 mm * 0,05 mm
a,=45°+ 30
ag=14°+ 30

The right side shall have an indicator connected to the manually operable write-inhibit switch described
dimensions and the position of thisindicator shall be defined by

l15 = 8,64 mm+ 0,10 mm

l19=5,08 mm+ 0,10 mm

l5g = 86,11 mm+ 0,20 mm

in 10.5. The

13
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l51 =10,16 mm+ 0,10 mm

Writing is enabled when the surface of the indicator is substantially flush with the cartridge wall. When this surface is recessed
by at least 5,1 mm writing isinhibited. When aforce of up to 1,0 N is exerted perpendicularly on the centre of the surface of the
indicator, it shall not recede by more than 0,5 mm from reference plane B.

10.2 Back side and left side (figures 10 and 11)
The back side shall have awindow the dimensions and position of which shall be

OISO/IEC

l,=8,76m

lo3=4,25mr
[54 = 4,45 mr
lo5 = 8,89 mr
This window|
A door shall

Theleft side
|6 = 61,47

[57 = 9,65 mn
[71 = 41,9 mn

[+ = 6,18 mn

10.3 Tap
The bottom

h+ 0,10 mm

N+ 0,10 mm

h+ 0,10 mm

allows a further finger of the drive to penetrate into the case to finally unlock the reel of tape (see also 10.6)
be rotatably mounted at the corner of the back side and the left side. It is described in20.6.

shall have two edges the positions and lengths of which shall be

m + 0,20 mm

+0,13 mm
- 0,00 mm

-

N+ 0,20 mm
+0,18 mm
- 0,00 mm

ered (figures 8, 12 and 13)
Hde of the case shall have a circular window~through which the drive spindle contacts the hub of the re

N

transmits torque. The diameter of this window shall be

d; =3505m
The position
lgg = 50,42
l;0=52,83n

The interfacs

M + 0,08 mm
pf its centre shall be defined by
m + 0,31 mm
m = 0,10 mm

between the spindle€’and the hub is provided by 48 evenly spaced teeth in the hub. In the non-operating pd

the surface of the hub shall be recessed from the outside surface of the case by

[, =0,38 mr

n+ 0,05 mm

+0,13 mm

el and

sition,

The tooth prrIri‘l e consists of straight flanks. The envelope dimensions of the teeth shall be

d,=2388

dg=29,21m
d,=34,29m

m+ 0,13 mm

m+ 0,13 mm

a,=22°+30
ag=15° £ 30’
where dj is the pitch diameter of the teeth.

In the operati

ng position the surface of the hub shall be at a distance

log = 23,55 mm %+ 0,10 mm

from reference plane A.

14
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10.4 Tapeleader and markers (figures 14, 15 and 16)

The positions of the BOT holes and of the EOT hole relative to the leader/tape connection and to the physical end of the tape
shall be asfollows.

BOT 1 shall be at adistance
I39= 13 260 mm * 150 mm

from the leader/tape connection.

BOTZ shall be farther from the leader/tape connection at a distance of 51 mm + 10 mm from BOT 1 (see figure23).
The EOT hole shall be at a distance
I31 = ¢ 090 mm + 150 mm

from the physical end of the tape, which isfixed to the hub of the reel. Both BOT holes and the EQT hole shall haye a diameter
ds =478 mm=* 0,10 mm

Figure 15 shows the relative positions of the tape, the leader and the splice tape. They shall.bé defined by

11,81 mm min.
3=
0,32 mm max.
I33= 0,25 mm max.
I34= 0,41 mm max.
I35= 0,00 mm min.

I36= 0420 mm max.

Dimefsions |5, |55 and 154 are related to, and depend on, each-other. Dimension I35 expresses the requirement that the splice
tape shall in no case extend beyond the edges of either the tape or the leader.

Thereshall be no yield of the splice when aforce of 22,2°N max. is applied in longitudinal direction across the spl|ce.
Figure 16 shows the dimensions of the leader whigh shall be

+ 0,00 mm
-0,20 mm

I35 =309,63 mm+ 0,30 mm
I39= 130,81 mm+ 0,30 mm

I37=12,65 mm

l49=22,35mm= 0,10 mm
41 = 8,13 mm % 0,10 nim
l45=3,05 mm % 0,05-mm
l43 = 2,95 mm=+0,05 mm

+ 0,13 mm

000 mm.
g

l44=2,79mm

l45= 18,54 mm+ 0,10 mm
l46= 8,69 mm+ 0,10 mm
l47=589 mm=+ 0,10 mm
l4g=6,33 mm=+ 0,10 mm
l49= 3,40 mm+ 0,05 mm
lgg=3,73 mm+ 0,05 mm

l5; = 5,00 mm+ 0,05 mm

15
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lso=7,47 mm= 0,10 mm

ls3=6,86 mm* 0,10 mm

ls,=8,15mm= 0,10 mm

lgs=2,24 mm = 0,10 mm

l5g= 3,40 mm = 0,05 mm

l5;= 5,89 mm;

+ n,1n mm

= 4,98 mn
=15,01m
=10,21m
r, = 3,40 mn
=10,21m
re = 3,40 mn
ag=5"+30
a; = 15° + 3(
ag = 60° + 3(

r's

Thedesign o

105 Fro
The manually

lsg = 18,29

lsg = 26,60 I

This switch
indicator in
connection.

Thefront sid
lgg= 54,40
ey = 18,40
lgo=21,40
lg3= 0,76 mn
10.6 Ope

N+ 0,05 mm
m + 0,20 mm
m = 0,10 mm
N+ 0,05 mm
m = 0,10 mm

N+ 0,05 mm

the leader is explained in 10.6.

nt side (figure 17)
operable write-inhibit switch shall have the dimensions

+ 0,00 mm
- 0,20 mm

m

m + 0,20 mm

chall have a detent at its two end positions with a force suitable to meet the requirement of the write
the right side of the case with Wwhich it shall be connected. The actual force depends on the design

b shall have a slot intended for’labels. The dimensions of this slot shall be
m = 0,20 mm

m + 0,20 mm

m = 0,20 mm

N+ 0,10:mm

r ation of the cartridge (figures 18 and 19)

OISO/IEC

nhibit
of the

When the car
a) The door
lga = 14,5

el HPH Y | alinta o ot +a £ ‘o £all
IIUBCIQIIILIUUU\.’C\J MU Ui urTve, u ICmUCl ILC U TVUITO TO Ao TUITUVVO.
shall have amovable lock the lower edge of which shall be at a distance

0 mm £ 0,20 mm

from reference plane A. A cam of the drive raises this lock in order to unlock the door which shall be unlocked when the
edgeisraised by 1,0 mm min.

The door is then opened 90° by the drive. It shall be able to rotate further up to 105°. In the open position of the door the
whole back side shall be accessible except the part limited by

lgs = 35,7

9 mm + 0,20 mm.

In this position the space along the left side that is delimited by

16


https://standardsiso.com/api/?name=51bcbd68e3955ad7ac0dd39101a72444

OISO/IEC

lgs = 3,40 mm+ 0,05 mm

shall be free for adrive element to contact the edge defined by |,¢ and |7 (see figure 11).

b)

| SO/IEC 15895:1999 (E)

A finger of the drive penetrates into the case through the window defined by |5, to |5 (see figure 10) to partially unlock the

reel. The corresponding part of the locking mechanism shall not require a penetration other than 8 mm + 1 mm nor a force
other than 3,3 N + 0,4 N to be actuated.

c)
d A

e) Th

which the tape reel is held against the spindle shall be 6,0 N + 0,5 N.

f)

f) W

second finger of the drive penetrates through the window of the bottom side defined by |, to |, and comp
the reel. The requirements for penetration and force are the same as specified iniii) for the first finger.

e drive spindle engages the teeth of the hub and raises the redl into the operating position (see figure 13). T

this final position of the cartridge within the drive, the tip of the leader shall be positioned as specified by
=442 mm= 1,52 mm

=49,28 mm = 1,27 mm

shown in figures 18 and 19.

hen the cartridge is within the drive in the operating position (figures 18/and 19), the tape is pulled out of th

When the cartrldge has been completely mtroduced into the drlve |t |s held i in position by elements of the drive engaging

etely unlocks

he force with

b cartridge by

adrive leader attached to the hub of areel within the drive. The tip of-this drive leader is designed so as to match the shape

of the main hole of the tape leader and to engage it. This drive leader*has a hole corresponding to that shown
figure 16. Dimensions and positions of these two holes are such that'when the tape leader is wound onto the hy

r

the connection of the two leaders lies between the two holes.

the dimensional requirements for lg; and lgg are.met.
The tape leader and the abutment shall withstand the impact of having to stop the full reel when the tape lead
with a speed in the range 152 mnv/s to £78-mnvs. Until the reel is fully locked, i.e. until the cartridge is gj&
drive, the stop edge shall be held against the abutment with aforceintherange 1,1 N to 1,7 N.
10.7 | Tapewinding
The tgpe shall be wound on the hub’with the magnetic coating facing inwards, so that during forward read/write
tape i$ unwound from the cartridge reel in a counterclockwise direction when viewed from the top of the cartridge
The tgpe shall be wound with atension of 1,11 N + 0,28 N.
10.8 [ Moment of inertia
A full|reel of tapeshall have a diameter between 87,45 mm and 91,19 mm.
The moment-of-inertia shall be:
- Fuldegl: Between 131 x 1076 kg2 and 160 x 1076 kglin?

THe tape leader has a stop edge the longitudinal position of which relative to the end of the main hole is sp
(fipure 16). The case shall have an abutment against, which this stop edge comes to rest when the tape is com
back into the cartridge. This abutment, together with, a case element engaging the slot of the tape leader shal

in detail B of
b of the drive

ecified by 4
pletely pulled
be such that

br is retracted
cted from the

operation the

Empty reel: Between 19 x 10°6 kg2 and 23 x 1076 kgiih?

10.9 Material

The cartridge can be made of any material as long as the requirements of this International Standard are met. For example, the
hub and the case could be made of 10 % glass-filled polycarbonate. A typical wall thicknessis 1,5 mm.

The tape leader shall be made of a non-translucent material), for instance pigmented polyethylene terephthal ate.

17
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Top side
Back side
Right side
Front side
Left side
Bottom side
Figure 6 - General view
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Figure7 - Reference planes
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Figure 10 - Back side
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gure 1l - Left side
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Figure 12 - Cross section, non-operating position
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Figure 16 - Tape leader
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Figure 18 - Back side, position of the door lock
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Figure 19 - Position of the leader tip
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11 Met

Section 4 - Requirementsfor an interchanged tape

hod of recording

The method of recording shall be the 2-7 Run Length Limited (2-7 RLL) method in which

— aONE isrepresented by aflux transition at the centre of a bit cell,

— aZERO isrepresented by no flux transition in the bit cell,

— thenumb

Table 1 indid
method.

111 Phy
The highest f
11.2 Chg
The nominal
11.2.1 Avel
The average

11.2.2 Lon

The long-ter
Channel bit

11.2.3 Short-term average Channel bit cell length
The short-tern average Channélhbit cell length shall be the average taken over 10 Channel bit cells. It shall be within 5 %
nominal Channel bit cell length.

11.3  Flux transition spacing

The spacingq betwéen-flux transitions are influenced by the reading and writing processes, the recorded pattern (pulse crg
effect) and other factors.

br of ZEROs between two successive ONEsi s at |east two and at most seven.

ates how the input bit series shall be converted into Channel bits series to meet the requirements of thereg

Table1 - Code conversion

Input bitsseries Channel bits series

10 0100

11 1000

000 000100

010 100100

011 001000

0010 00100100
0011 00001000

Sical recording density

hysical recording density shall be: 1 640 ftpmm.

nnel bit cell length

Channel bit cell lengthis 0,203 um.

age Channel bit cell length

Channel bit cell length isthe overall length of n Channel bit cells divided by n.

h-term aver age Channel bit celllength

average Channel bit cell length shall be the average Channel bit cell length taken over a minimum of 1 0
Is. It shall be within 2,25.% of the nominal Channel bit cell length.

OISO/IEC

prding

DO 000

of the

wding

The spacings between flux transitions of an interchanged cartridge shall be between (n-3) % and (n+3) % of that of the

Standard Reference Tape when measured according to 8.5.

114 Read signal amplitude

The signal amplitude shall be measured at a point in the read channel where the signal is proportional to the rate of change of
flux in the read head.

The Average

Signal Amplitude of an interchanged cartridge shall be between 75 % and 125 % of the SRA.

Averaging for the interchanged cartridge may be segmented into blocks. No missing pulses shall occur within the measured

area.

Traceabhility to the SRA is provided by the calibration factors supplied with each Secondary Standard Reference Tape.
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11.5 Azimuth

The angular deviation of the recorded flux transitions from aline normal to the Reference Edge of the tape shall be less than 10
minutes of arc.

11.6 Channel skew

The deviation between corresponding Channel bits on the physical tracks of a logica track (see 12.5.3) shall not exceed 40
Channel bit cell lengths .

12 Tapeftormat
12.1 | Reference Edge

The Reference Edge shall be the bottom edge when viewing the magnetic coating of the tape with the.BOT to tHe left and the
EQT fo theright of the observer.

12.2 | Direction of recording
Recorpling shall take place in two directions:

rward: from BOT 2 to EOT
- rgverse: from EOT to BOT 2

—

12.3 | Tapelayout
The tape shall partitioned into two areas:

— the¢ Calibration and Directory Area,

- th¢ Data Area
BOT1 BOT2 EOT|
A A / ) 4
s Gé6 Reverse Data Tracks G4
—
— < o
.| <|OlelC]| E|E
2 g1 8 g1 8 <ps G4 Forward Data Tracks G6
| S| Z|E|<| &= |
— ‘fj (=i ) \
) Sl =l o= = |2 >
.= s| g 2| & 3| &
5| 3l 2l Efa B E Reverse Data Track
ki sl 5| s5(6| 5|© G6 everse Data Tracks G4
3
G4 Forward Data Tracks G6
Calibration and Directory Area Data Area
Figure 20 - Tape layout

124 Calibration and Directory Area

The Calibration and Directory Area shall be partitioned as shown in figures 21 and 22. It shall extend from the leader splice to
BOT 1 over 13 260 mm = 150 mm and comprise the following zones.

— Scratch Area

- Guard AreaG1

— Cadlibration Tracks Area

- Guard Area G2

— Directory Area

- Guard AreaG3
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Calibration Tracks Area
FCT1 \
9 O S 3
2 < < <
2 Z g e
; Scratch Area :5 fg Directory Area g O BOT1
= = = =
5] = [RCTT 3 S
2 S 3 &}
FCT2
\A
RCT2 Y
—» {52 |«—
Reference Edge < 762 ——p
«— 914 = »
4— 2388 >
— 2692 >
< 8 690 + 150 >

Figure 21 - Calibration and.Pifectory Area

12.4.1 Scrgtch Area

The Scratch

use by the drive for setting gains, write current, etc.
12.4.2 Guafd AreaGl

Guard Area (

12.4.3 Cali

The Calibrat
BOT 1.

The Calibrati

pration Tracks Area

defined as follows.
Forward Cd|ibration Track2(FCT2)
The centreline of FCT23hall be at a distance of 2,280 mm + 0,030 mm from the Reference Edge.

FCT2 shall b

2108 mm+
16 ftpmm,

ding at adistance of 914 mm + 50 mm from the BOT 1.

51 shall start at the end of the Scratch Area and shall end at a distance of 2 388 mm + 50 mm from BOT 1.

A\rea shall start at the leader splice and shall end atadistance of 2 692 mm = 50 mm from BOT 1. It is intendled for

jon Tracks Area shall start at_the end of the Guard Area G1 and shall end at a distance of 914 mm + 50 mrm from

on Tracks Area shall_contain four Calibration Tracks the width of which shall be 0,215 9 + 0,012 7 mm. They are

e recorded with 2f = 1 640 ftpmm £ 33 ftpmm, starting at the end of Guard Area G1 and ending at a distgnce of
b0.mm from BOT 1 (see figure 22). Following this section, FCT2 shall be recorded with 1f = 840 ftgmm +

Forward Calibration Track 1 (FCT1)

The centreline of FCT1 shall be at a distance of 5,334 mm + 0,030 mm from that of FCT2.

FCT1 shall be recorded as specified for FCT2.

Reverse Calibration Track 2 (RCT2)

The centreline of RCT2 shall be at a distance of 1,505 mm + 0,030 mm from the Reference Edge.

RCT2 shall be recorded with 2f = 1 640 ftpmm + 33 ftpmm starting at Guard Area G2 and ending at a distance of 1 219 mm
+ 50 mm from BOT 1. Following this section RCT2 shall be recorded with 1f = 820 ftpmm + 16 ftpmm ending at a distance of
2388 mm + 50 mm fromthe BOT 1.
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Reverse Calibration Track 1 (RCT1)

The centreline of RCT1 shall be at a distance of 5,334 mm + 0,030 mm from that of RCT2.

RCT1 shall be recorded as specified for RCT2.

}4* 2108+50

’4— 1219£50 @ —p

| SO/IEC 15895:1999 (E)

BOT 1

.
>

*

5,334
+0,030

!

pf RCT1 and

FCTl f--2 -|-------- e
RCTI f------------- f------ e
5,334
+ 0,030
FCT2 fF--2f -fp------- [foc—cam - l N
RCT2 p- - - - - - - - - - - —- 1 ————h@}————Zf i 2,280
+ 0,030
A
1,505
Reference Edge +0,030
Figure 22 - Calibration Tracks Area
1244 Guard Area G2
Guard Area G2 shall start at‘the’end of the Calibration Tracks Area and shall end at a distance of 762 mm + 50 mim from BOT
1
12.4.5 Directory Area
The Directory Area(shall start at the end of the Guard Area G2 and end at a distance of 152 mm + 50 mm from BOT 1. It shall
be reqorded enxtwo physical tracks (see 12.5.1) having their centrelines 3,379 mm + 0,030 mm above those
RCT2
The Qirectory Area is intended for recording manufacturer's information about the recordings on the tape. Thi

5 information

shall be recorded in the reverse direction, starting at its end specified above. The content of the Directory Area shall be ignored

in interchange.
12.4.6 Guard Area G3

Guard Area G3 shall start at the end (see 12.4.5) of the Directory Areaand shall end at BOT 1.

125 DataArea

The Data Area shall extend from BOT 2 to EOT, and shall contain data which is transmitted by the host to the drive and
recorded according to the format specified in clause 13. The quantity of recorded data may be such that the total capacity of the
maximum number of physical tracks, viz. 128, is required in order to contain it. It may, under other circumstances, be lessin
which case fewer than 128 physical tracks will be required. The following specifications are based on the former case.
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125.1 Physical tracks

There shall be 128 physical tracks in the Data Area each identified by a Physical Track Number. Physical track No. 128 shall
be that farthest from the Reference Edge and physical track No. 1 shall be that nearest to the Reference Edge.

12.5.2 Width of the physical tracks

The width of
12.5.3 Logi

aphysical track shall be 0,076 2 mm = 0,012 7 mm.

cal tracks

A logical trag
The two track

Logical track
Track Numbg

Logical track
Logical track
The allocatio

12.5.4 Locdtionsof the physical tracks

The locationg

The locationg
FCT2.

The location:
RCT2.

The positions
A positive of
referenced C

Physical tracl
the usable pa

le chnll cancict Af han Niwvcionl tranl o thn Dinvcionl Tranl, N ponalhare ~f v ol arn mn anA 64 e 1 m.
k-shal-eonsistef-twe-physeal-troeksthe Physea-Treck Numbersof-which-are mrana-m+-64-where <=
(s of alogical track shall be recorded simultaneously.

s are identified by a Logical Track Number from 0 to 63. They are recorded in ascending order. of ‘their L
brs, starting with logical track No. 0.

S with an even Logical Track Number shall be recorded in the forward direction.
s with an odd Logical Track Number shall be recorded in the reverse direction.
h of physical tracksto logical tracks shall be as specified in table 2.

Table 2 - Allocation of physical tracksto logical tracks

Physical track numbers

to 31

Logical track number
x=0

32-xand 96-x
33 +xand 97 + x

2X
2xX+1

of the centrelines of the physical tracks are relatéd to those of the centrelines of the Calibration Tracks.
of the physical tracks of logical tracks with an even Logical Track Number shall be related to those of FC]

of the physical tracks of logical tracks'with an odd Logical Track Number shall be related to those of RC]

of the centrelines of the physical tracks relative to those of the Calibration Tracks shall be as specified in t
set indicates that the physical track is above the referenced Calibration Track, a negative offset that it is bel
Hlibration Track.

swith Physical Frack Numbers 1, 64, 65 and 128 may be wider than the other physical tracks. The centre
't of these trackS.isat a distance of 0,076 2 mm from the centre line of the previously written adjacent track.

Table 3 - Locations of the physical tracks

Offset
Tolerance; + 0,012 7

Calibration
track

Physical Track
Number

64.

ogical

1 and

"1 and

pble 3.
bw the

ine of

30

n

1to 15
16to 32

-[1,1112- (n-1) 0,076 2]
[0,044 4 + (n-16) 0,076 2]

FCT2

33t0 64 RCT2 [2,279 6 + (n-33) 0,076 2]

65t0 79
80 to 96

-[1,111 2 - (n-65) 0,076 2]
[0,044 4 + (n-80) 0,076 2]

FTC1

97 to 128 RTC1 [2,279 6 + (n-97) 0,076 2]
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1255 Layout of tracksin the Data Area
The layout of tracks in the Data Area shall be as shown in figure 23.

Logical Track No.3 Logical Track No.2

3073+76
1 524 min. < |
128
127
Reverse Data Tracks G4

/ Forward Data Tracks G6

Go6

|\
bt | \

O/'O l
BOT 2 G6 - / Reverse Data Tracks G4

32‘

= d Data Tracks

G4 Forwar G6

2

51+10 / < >
. 3073:76 Reference -Edge 1 524 min.

Figure 23 - Layout of the tracks of the Data Area

12.5.4.1 Forward tracks

The Igyout of tracks recorded in the forward direction, i.e. all pairs of physical tracks forming the logical tracks hiving an even
Logicfl Track Number, shall be as follows.

Guard Area G4
Guard Area G4 shall start at BOT 2 andiend at a distance of 3073 mm £ 76 mm from BOT 2.
Guarg Area G6
The tripck shall end with a GOard’ Area G6 which shall start at a distance of 1 524 mm min. from EOT and end at HOT.

Note - In ISO/IEC 13421, ISOHEC 13962, and ISO/IEC 14833, the tracks start with a 3-zone part comprising Guard Zone G4, a 2-f recordeq zone and Guard
Zone Gp,and end with Guard\Zone G6. In this International Standard as in ISO/IEC 15307 and ISO/IEC 15896 this 3-zone part is reduced to|Guard Zone G4.
For thelsake of coherence‘and in order to ease comparison between these related International Standards, in this clause and in 12.5.5.2 thenotation G6 has
been kept athough thexelis no G5.

12.5.9.2 Reversetracks

The layoutof tracks recorded in the reverse direction, i.e. al pairs of physical tracks forming logical tracks with ap odd Logical
TrackINumber, shall be as follows.

Guard Area G4

This Guard Area G4 shall start at the EOT and end at a distance of 3 073 mm = 76 mm from EOT.

Guard Area G6

The track shall end with a Guard Area G6 which shall start at a distance of 1 524 mm min. from BOT 2 and end at the BOT 2.

13 Data format

The host transmits to the drive data in the form of Records, each comprising one or more 8-hit bytes the interpretation of which
is outside the scope of this International Standard and is a matter of agreement between sender and recipient of the data.

The maximum size of a Record permitted by the format is 224 - 1 bytes.
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13.1

Data Bytes

Data Bytes shall be

User Bytes transmitted by the host

— Groups of 8 bytesfor MAP entries (see 13.6.3.3)

Pad Bytes which are bytes set to all ZEROs.

13.2 Logical Blocks

A Logica BI

L
T T

OISO/IEC

13.3 Dat

After having
split into two

aPreamb
a Sync (4
16-bit CR
2 EDC by

a Control
a Control
64-bit CR

The first 4 1
logical track

The next 4 1
track of the s

The two phy:
both physical
block, and th

134 Typ
There are fiv

Data Blocks
Filler Blocks
End of Track
End of Data

ECC Blocks
135 Ent

Logica Blog
physical blog

2 Pad Bytes (see figure 24)

a Postamiple (see 13.6.8)

alcalaall sk of o hao b ol ool | 1o o Qb an-tha-nhwalealt | af-alaciealt |
P SaT CONSISC O T thwoO Py It OrIOTKSTCCOT OO STTOtanIiCOG STy - O TPy SISt (OO RS U o rOgrCal troCIK

been received from the host, Records shall be arranged in groups of 8 200 Data Bytes. Each such group d
sets of 4 100 bytes. To each of these 4 100-byte sets the following elements shall be added:

e(see13.6.1)

be 13.6.2)

C (see 13.6.3.1a)
tes (see 13.6.4)

Field 1 (see 13.6.5)
Field 2 (see 13.6.6)
C (see 13.6.7)

DO bytes together with these 9 elements form a first physical¢hlock which is recorded on that physical trag
having the higher Physical Track Number.

bme |ogical track.

ical blocks thus described form together a Logical Block of the type called a Data Block. All elements ad

e EDC which may be different depending ofythe data.

es of Logical Blocks
b types of Logical Blocks:

see 14.1)
(see 14.2)
Blocks (EOTR) (see 14.83)

Blocks (EOD) (see14'4)
see 14.5)

ties

ks grouped in 10 Logical Blocks recorded on the same logical track.

lLall lo |

hall be

k of a

DO bytes together with the same 9 elements form a second physical block which is recorded on the other physical

ded to

blocks of a Data Block shall be identical, ‘'except the CRC which is computed individually for each plysical

ks, exeept EOTR and EOD Blocks (see clause 15), shall be recorded in Entities. Each Entity shall comptise 20

Each physic

lal L £ 1 H Nl L P . i £ ol | I £ 4 £ 1 'y
UIUCA Ul LUUI\.’CII DIUCA Jldl UT |JI CLCUTU lJy ClUCqJ CUI |a|au||9 Ul A U.U. Tl asCu |JUI uaurT vl I.(J'JC Ul IUIHLI

mm + 0,042 mm, in which the read signal isless than 5 % of the Average Signal Amplitude.

The format of Entitiesis specified in clause 15.

136 Log

ical Block format

0,281

Both physical blocks of a Logical Block shall have the format shown in figure 24, except those of ECC Blocks (see 14.5).
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Number of bytes Field
71 Preamble
1 Sync
variable Page 1 : Record No. 1 and CRC 4
variable Page 2 : Record No. 2 and CRC
s v
[ ] [ ]
[ ] [ ]
variable Page (n-1) : Record No. (n-1) and CRC Data field
variable Page n : Record No.n and CRC 4108 bytes
variable Pad bytes as required
8 MAP of page n
8 MAP of page (n-1)
[ ] [ ]
[ ] [ ]
° °
8 MAP of page 2
8 MAP of page 1 v
2 EDC
2 Pad bytes
20 CF1
8 CF2
8 CRC
64 Postamble
Figure 24 - Block format
13.6.1 Preamble
Thisf|eld shall be set to 568 ONEs.
13.6.4 Sync
Thisf|eld shall be set to 0110-1111. It indicates that the next byte isthe first byte of the Data Field.
13.6.3 DataField
The Data Field of a‘physical block shall comprise 4 108 bytes, including Pad Bytes if any, arranged in one or 1
variajle length and(in 8-byte MAP entries. A MAP entry shall correspond to each page. Pages start at byte pg
extendl over byte'positions with increasing numbers, whereas MAPS start at byte position 4180 and extend over
with decreasing numbers (“upwards’ as seen in figure 24).
A page'shall contain a Record or a part of a Record of variable length. If the number of bytes of a Record is od

nore pages of
sition 73 and
hyte positions

d, the Record

shall be completed with one Pad byte.

A Record can either be entirely contained in the Data Block, or start in the Data Block and end in a following Data Block, or

start in a previous Data Block and end in the Data Block, or in afollowing Data Block.

The content of the Data Fields of the physical blocks of other types of Logical Blocks is described in the specification of these
other Logical Blocks.

13.6.3.1 Page layout
The number of bytesin a page shall always be a multiple of 4.

a) In each page the Record shall be followed by a 16-bit CRC (see annex D), except as specified in d), €) and f) below.
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b) If the total number of User Bytes of a Record and its CRC in a page is a multiple of 4, this page is followed by the next

page, if any.

¢) If the number of User Bytes of a Record in apageisamultiple of 4, its CRC is followed by two Pad Bytesin this page.

d) If a Record or part of a Record comprises 4 100 User Bytes, its CRC shall be recorded in the first page of the next Data
Block. The content of thisfirst page shall consist of this CRC followed by two Pad Bytes.

e) If aRecord starts and ends in other Data Blocks, the part recorded in this Data Block is not followed by a CRC.

f) If aReC d ;outo;n thC Data B:Ub:’\ (J.II\’:Il bUIIt;IIuCQ;II thc fU::UVV;IIy Data B:U\;:’\, It ;DIIUt fU::UVVC\’:II by QCP\C ;II th., Dma
Block.
13.6.3.2 Pad bytes
After the last| page, the Data Field shall be completed with Pad Bytes. A MAP entry shall correspond to these’bytes. The Page
Type shall bg Filler (see 13.6.3.3).
No new pageshall start if 16 bytes or lessremain in the Data Field. There shall be no MAP entry for these bytes.
13.6.3.3 MAP entries
A MAP entry is a 64-bit field. The content of each MAP entry shall be as specified in figure 25. When recorded on the tape,
MAP entriesfshall be formatted as specified by annex E.
Field Setting
Page type 001 Filler
3 bits 010 Data
011 Tape Mark
N Bit ZERO = The Record ends.in this Data Block
ONE = The Record,continues in the next Data Block
P Bit ZERO = The Record starts in this Data Block
ONE = The Record does not start in this Data Block
L Bit ZERO =Thereisafurther MAP
ONE ='Thisisthelast MAP
CBit ZERO = The data of the Record is not compressed
ONE = The data of the Record is compressed
Reserved These bits shall be set to ZERO
9 hits
Page Byte‘Count Number of User Byte and Pad Bytes, if any, of the page
16hits
RecordByte Count Total number of User Bytesin the Record
32 bits
Figure 25 - Content of MAP entries
Ifthe P@et C;O FI”C! Ul TG}JC :\V':al:\, thC PGHC B_)’T.C CUUIIt OIL‘IG“ O‘JC\.:Ify thCllulllel Uf IClIIC\;II;IIH Pad By’tcalllthc Da Fldd,

and the content of the Record Byte Count shall be ignored.

InaLogical Block:

— thefirst physical block shall not contain afirst page of type Filler;

— if thefirst physical block has a page of type Tape Mark, the second physical block shall have afirst page of type Filler;

— if the first physical block contains the last Record received from the host, then the second physical block shall have a first

page of type Filler;
— within either physical block:

. there shall be no page of type Data nor of type Tape Mark after a page of type Filler,
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. there shall be no page of type Data nor of type Filler after a page of type Tape Mark.

13.6.4 EDC

| SO/IEC 15895:1999 (E)

The Data field shall be followed by a 2-byte field containing a 16-bit EDC computed over the 4 108 bytes of the Data Field as

follows.

Each EDC character is a 16-bit word computed over 2 054 16-bit Data Words formed from the 4 108 bytes of the Data Field.
The first Data Byte constitutes the least significant part of the first Data Word, the second Data Byte constitutes its most
significant part, and so on. With these 2 054 Data Words identified by 1 < i < 2 054, the EDC word is obtained by the following

agorithm.

Set EIPC,, to (00)(45)
Set EIDC; to EDC;_; O (Data Word);

Shift EDC; leftwards by one bit position, with the most significant bit moved to the least significant biDposition.

wherg [ stands for Exclusive OR.

This ggorithm yields EDC, 5, Which is the 16-bit pattern recorded in byte positions 4 182.and'4 183 of the Block

13.6.4 Control Field 1 (CF1)

CF1 i$ a 160-hit field. It specifies attributes of a Logical Block, thus both physicalblocks of a Logical Block hav

CF1.
The cpntent of CF1 shall be as shown in figure 26. When recorded on the.tape, this field shall be formatted af
annex|F.
Number of bits Field
30 Reserved
6 Format
24 Tape Mark
8 Compression
32 Object Number
16 Logical Block Number
12 Sequential File Mark Number
4 Sequential File Mark Offset
3 Block Type
1 Early Warning
24 Back Link

Figure 26 - content of Control Field 1
This fprmat.is not applicable to ECC Blocks (see 14.5).

format.

e an identical

specified by

13.6.5: 1 Reservedfietd

The bitsin the Reserved field shall be set to al ZERO.

13.6.5.2 Format
Thisfield shall be set to 000010.

13.6.5.3 Tape Mark

Thisfield shall be set to ZERO for all Logical Blocks prior to the first one containing a page of type Tape Mark.

For Data Blocks this field shall specify in binary notation the ordinal number of the previous Data Block containing a page of

type Tape Mark.

For Filler Blocks, EOTR and EOD Blocks, this field shall be set to all ZEROs.
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13.6.5.4 Compression

Thisfield shall expressin binary notation a numerical identifier of the compression algorithm, where applicable, else it shall be
set to all ZEROs.

13.6.5.5 Logical Block Number

Thisfield shall specify in binary notation the ordinal number of each Data Block which contains one or more Records and/or a
part of a Record, starting with O and incremented by 1 for every written Data Block of the Record.

Thisfield shall be set to all ZEROs in Filler Blocks.

The content pf this field in EOTR and EOD Blocks is not specified by this International Standard and shall beqigngred in
interchange.

13.6.5.6 Object Number

This field is | count of all Records and pages of type Tape Mark on the tape, starting with 1 and incremented by 1 fgr each
Record and gach page of type Tape Mark. This count shall include the object in which it is recorded.

Thisfield shall be set to adl ZEROs in Filler Blocks.

The content pf this field in EOTR and EOD Blocks is not specified by this International Standard and shall be ignqred in
interchange.

13.6.5.7 Sequential File M ark Number

Thisfield is & count of the number of groups of at least two consecutive pages of type Tape Mark, which groups are separated
by at least one Data Block having no page of type Tape Mark, starting with 1 andincremented by 1 for each such group.

13.6.5.8 Sequential File Mark Offset

Thisfield shall specify in binary notation the number of pages of type Tape Mark within a group (see 13.6.5.7), starting jwith 2
for the secon@l such page in that group.

13.6.5.9 Block Type
Thisfield specifies the type of the Logical Block as a 3-bit pattern.

Bit pattern Type of thell ogical Block
000 Filler Block
001 Data Block
011 End of Track Block
100 End of Data Block

Other settingp are not permitted by thisi\nternational Standard.

13.6.5.10 Edrly Warning (EW)

On logical tracks No. 0 to Nol 62 the EW bit shall be set to ZERO. On logical tracks No. 63 it shall be set to ZERO until the
EW signal hgs been generated-After this signal it shall be set to ONE in all remaining Logical Blocks of that logical tracK.

On Forward Pata Tracks'the EW signal shall be generated at least 1 650 mm from EOT. On Reverse Data Tracks the EW
signal shall be generated at least at 1 650 mm from BOT 2.

13.6.5.11 BgckL ink

Uy Written
first Data Block of an Entity shall specify the BIock Offset of the last successfully written ECC BIock of the previous Entity.

13.6.6 Control Field 2 (CF2)

CF2 is a 64-bit field. It specifies further attributes of a Logical Block and of the Entity in which it is recorded, thus both
physical blocks of aLogical Block have an identical CF2.

The content of CF2 shall be as shown in figure 26. When recorded on the tape, this field shall be formatted as specified by
annex G.
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Name of the field Number of bits
Reserved 4
Entity Offset 4
Block Offset 24
Entity Number 16
RQI I\-.IIUI LI} T(H 8
K bit 1
Logical Track Number 7
Figure 27 - Content of Control Field 2
13.6.6.1 Entity Offset
This fjeld shall specify in binary notation the ordinal number of the successfully written\logical Blocks within al
count shall start with 1 and be incremented by 1 for each successfully written Logical-Block.
Thisf|eld shall be set to 1111 for EOD and EOTR Blocks.
13.6.68.2 Block Offset
This fleld shall specify in binary notation the ordinal number of the Laogical Block, starting with 0, and incremq
each Llogical Block recorded on the same logical track.

13.6.6

Thisf
same

InEOQ

13.6.6
This f

.3 Entity Number

eld shall specify the ordinal number of the Entity, starting with 1, and incremented by 1 for each Entity ref
ogical track.

D and EOTR Blocks, thisfield shall specify the Eatity Number of the last Entity recorded.

.4 Random Tag
eld shall specify in binary notation a pséudo-random number. This number provides an additional check

comparing the value obtained by the read-while-write process with the pseudo-random number generated. This

ignorg
13.6.6

d in interchange.
.5 K Bit

For al Logical Blocks, this bit-shall be set to ONE if the preceding Logical Block was in error. Else this bit 3

ZERQ.

13.6.6
Thisf

13.6.7

Thisf
CF14

.6 Logical Track Number
eld shall specify.in’binary notation the Logical Track Number (from 0 to 63) on which the Logical Block is

CRC

eld shall.contain the 64-bit CRC. The CRC is computed over the 4 108 bytes of the Data Field, EDC, the t
hd CE2. The algorithm for the CRC shall be as specified in annex B.

N Entity. This

nted by 1 for

corded on the

capability by
field shall be

hall be set to

recorded.

vo Pad bytes,

13.6.8

Paoctambla

oS ioTe

Thisfield shall contain the bit pattern 1111 1111 recorded 64 times.

14
141

Use of Logical Blocks
Data Blocks

Data Blocks shall contain User Bytes. Any byte position of the Data Field of either physical block not used for User Data and
MAPs shall contain a Pad Byte.

14.2
Filler

Filler Blocks
Blocks shall be used only to complete an Entity (see 15).

The content of the Data Field of Filler Blocks is not specified by this International Standard and shall be ignored in interchange.
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143 End

of Track Blocks (EOTR)
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If after completion of the last Entity on a logical track, more data is to be recorded on the next logical track, then at least 11
EOTR Blocks shall be recorded on the logical track after this last Entity, and the further data is recorded on the next logical

track.

If after completion of the last Entity on alogical track, no more datais to be recorded on the next logical track, then at least 11
EOTR Blocks shall be recorded on the logical track after this last Entity, and the next logical track starts with at least 11 EOD
Blocks (see 14.4) .

The Data Figld of an EOTR Block is not specified by this International Standard and shall be ignored in interchange.
144 End of Data Blocks (EOD)

At least 11 EPD Blocks shall be recorded to indicate the end of the data recorded on the tape.

The Data Figld of an EOD Block is not specified by this International Standard and shall be ignored in interchange.

145 ECC Blocks

The bytes of [the four ECC Blocks shall be computed over the 4 108 bytes of the Data Field and.the two EDC bytes, t
Pad Bytes, the 20 bytes of CF1 of the preceding 16 physical blocks of an Entity. In case a number of physical blocks ha

same valuer
valueinits
berecorded i

The CF2 of H
The ECC Bl
Annex C spef

15 For
The 20 physi

Physical blog
blocks with g

he two
we the

orded in the Entity Offset of their CF2, the ECC shall be computed only overithat physical block with the highest

lock Offset field amongst those with the same value in their Entity Offset field> The 2 066 ECC 2-byte word
h byte positions 73 to 4 205, thus ECC Blocks have no CF1.

CC Blocks shall be as specified in 13.6.6.
cks shall be completed by a CRC computed as specified in 13.6:%
ifies how the ECC bytes shall be computed.

mat of Entities
cal blocks of each Entity shall be numbered consectitively from 1 to 20.

n even number shall be recorded on the other-physical track of the logical track.

Physical

Where requi
recording sha
and the ECC

EOTR and E

16 Err
If an error is

Physical Iblock 18 shall be the ECC2 Block
Physical Ilock 19 shall be the ECC3 Block
Physical lock 20 shall be the ECC4 Black.

lock 17 shall be the ECC1 Block

, Filler Blocks are added to complete the last Entity recorded. After the next write command from the hd

Blocks are then everwritten.

DD Blocks arenot part of Entities.

br handling
detected when recording a Data Block n prior to the completion of the recording of Data Block n+1, the

s shall

ks with an odd number shall be recorded on‘the physical track with the higher Physical Track Number, physical

st, the

Il commence immediately after the last Data Block preceding the first or sole Filler Block, i.e. the Filler Block(s)

N Data

Block n and

Data Block n+1 shall be re-written in the same sequence as originaly recorded. Data Block n+2 shall

ot be

recorded before Data Block n and Data Block n+1 have been correctly recorded.
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M easur ement of light transmittance

| SO/IEC 15895:1999 (E)

Al

I ntroduction

The fgllowing description outlines the general principle of the measuring egquipment and measuring method10-be

measy

For th
from

ring the light transmittance of the tape.

e purpose of this Standard light transmittance is defined by convention as the relationship between the rea
he measuring equipment with the test piece inserted and the reading obtained when, noytest piece is

transmittance value is expressed as the percentage ratio of the two readings. The requirement.of a value of less t

be me

A.2
The &

| for the two wavelengths specified in A.2.1.

Description of the measuring equipment
ui pment shall comprise:

- th
- th
- th
- th
- th

A.2.1
Twoi
LED
Wavel
Half-f
LED
Wavel
Half-f
A.2.2
A flat

A.2.3

Then
the ac

radiation source,
radiation receiver,
measuring mask,
optical path,
measuring circuitry.
Radiation source
hfra-red light-emitting diodes (LED) with the following parameters shall be used successively:

No. |

ength at peak emission : 750 nm +.50.nm
ower bandwidth : =50 nm

No. 2

ength at peak emission : 1 050 nm = 50 nm
ower bandwidth : 50 nm

Radiation r eceiver
silicon photo diode shall be used. It shall be operated in the short-circuit mode.

M easuring mask

easuring'mask shall have athickness of 2 mm and acircular aperture of diameter d such that the areais 80 ¢
ive area of the photo diode.

applied when

Hing obtained
present. The
han 5 % shall

b to 100 % of

The surface of the mask shall be mat black.

The test piece shall be held firmly against the mask to cover the aperture and to ensure that no ambient light leaks past.

A.2.4 Optical path (figure B.1)
The optical path shall be perpendicular to the mask. The distance L from the emitting surface of the LED to the mask shall be

= mm
2tana

where a isthe angle where the relative intensity of the LED is not less than 95 % of the maximum intensity of the optical axis.
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A.25 Fini

sh

The whole assembly shall be enclosed in a mat black case.

A.2.6 Measuringcircuitry (figure A.2)
The components of the measuring circuitry are:

E
R

: regulated power supply with variable output voltage

. current-limiting resistor

OISO/IEC

LED

Di

A

Rio» Rr1

S

\Y%

The forward
Di is operatin]
The output v
Vo=l XRe
The output v
Rigand R¢; S

Thefollowin

A3 Me
Set switch S

With no test
Mount a test

light transmittance of 5 %.

Apply the me

: light-emitting diode
: dilicon photo diode
: operational amplifier
: feedback resistors
: gain switch
: voltmeter
current of the LED, and consequently its radiation power, can be varied by means of the power supply E.
g in the short circuit mode.
bltage of the operational amplifier is given by
vhere |, is the short-circuit current of Di.

pltage is therefore alinear function of the light intensity.

hall be low temperature-drift resistors with an accuracy of\1'%.
[ ratio applies:

R 1

R, 20
hsuring method

0 position 0.
bi ece mounted, vary the supply voltage of E until voltmeter V reads full scale (100 %).

piece of magnetic tape-on the mask. Set switch S to position 1. Full deflection of the voltmeter now repre:

thod twice, onewith LED No. 1 and once with LED No. 2.

Bents a
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V., 3

Di

Tape -
Silicon photo
_- diode
P 20— d Optical
S~ — axis
LED ~K ’
— [ ————pl] Mask
Figure A.1 - Optical arrangement
R
i 0
R 19S
— 1+
Ry
LED -
A

Figure A.2 - Measuring circuitry
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