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Information processing — Magnetic ink character
recognition — Print specifications

1

Scope

Section 1 — Font E 13 B

2.2 Dimensions

Section 1 of this International Standard specifies the
shapes, dimensions and tolerances for the ten digits

and [four special symbols to be printed in magnetic ink!
and|used for the purposes of character recognition. It

desgribes the various types of printing defects and
othdr printing considerations, together with the toler-

ances permitted, and also contains specifications for sig-
vel measurement and references to Optical
Chafracter Recognition (OCR), a technology now often
in conjunction with E 13 B MICR reading.

nal

use
The
top

prod
prog

essing systems as well.

characters specified in section 1 of this Interna-
tiong! Standard were developed initially for use in banks
brmit automatic document handling for bank data

essing, but they have application to other automatic

Detailed dimensions and the referencé¢
the printed characters for Strokes Oyto)13
figures 1 to 14 inclusive. Figure 15 illustr
ter design matrix. Dimensions 'of the prin
are as follows:

1) Character height 2972 m
2) charactefwidths 1,321 m
1,651 m
1,981 m
2311 m

3)\* width of horizontal 0,330 m
and vertical bars

4) minimum width of 0,279 mn
horizontal bars (this

entre lines of
are shown in

ates the charac-
ed characters

(0.117 in)
(0.052 in)
(0.065 in)
(0.078 in)
(0.091 in)

(0.013 in)

n (0.011in)

h (0.0065 in)

hm (+ 0.0015 in)

average edge
n + 0,254 mm

2 |Character configuration specification does
not apply to vertical
2.1 | Designation bars, see 5.5)
The|series of standard magnetic ink characters consists 5) corner radii (except 0,165 mn
of t¢n digits and four special symbols. They are identi- Stroke 0, see figure 1)
fied|as follows:
6) tolerance (average + 0,038 1
Name Designation edge)
Zero Stoke O
One Stoke 1
Two Stoke 2 3 Character spacing and alignment
Three Stoke 3
Four Stoke 4 3.1 Spacing of characters
Five Stoke 5
Six Stoke 6 3.1.1 Common fields (fixed format)
Seven Stoke 7
Eight Stoke 8 3.1.1.1 The distance between the right
Nine Stoke 9 of adjacent characters shall be 3,175 mr
Symbol 1 Stoke 10 (O t25 0010 (seefigure—+6)——
Symbol 2 Stoke 11
Symbol 3 Stoke 12 (Average edge is defined and discussed
Symbol 4 Stoke 13

in clause 5.)

3.1.1.2 The accumulation of spacing tolerances in any
common (fixed format) field is limited to the extent that

the accumulation does not infringe upon
defining this field.

the boundaries

1) As used in this International Standard, the term “magnetic ink” means ink capable of being magnetized and sensed.
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3.1.2 Minimum space — any field

The minimum space between the right average edge of
adjacent characters, whether they are in the same field
or adjoining fields, can never be less than 2,921 mm
(0.115 in). This also applies to variable format fields.
Maximum or other spacing requirements in variable
fields shall be specified by the individual machine manu-
facturer involved.

3.2 Alignment of characters

© ISO

side (see figure 19). (The typical edge of a printed char-
acter is not a straight line.)

5.3 Average edge tolerance
The average edge tolerance for all stroke edges shall
be + 0,038 mm (+ 0.0015 in) applied to the dimensions

(measured from € and €H) that locate the edges. A typi-
cal illustration of this tolerance is shown in figure 20.

The average edge of the radii shall be tangential to the

3.2.1 Definition

alignment: The r¢lative vertical location of a character
with respect to adlacent characters within a given field.
The horizontal ceftre line of each character is indicated
on drawings of the printed character by the symbol €H.
These centre lineg serve to establish vertical alignment
of all characters, gince all characters are designed
about the same hgrizontal centre line.

3.2.2 Tolerances

Vertical alignmenttolerance is that which is consistent
with good printing|practice and subject to the following
interpretations:

a) alignment fof a line of characters printed in any
field shoult be such that the bottom edges of ad-
jacent chafacters within each field do not vary
vertically By more than 0,381 mm (0.015 in)

(see figurg 17);

“base” ling (see figures 13, 14, and 16), the toler-
ance spedified in a) applies to the horizontal'cen-
tre line.

b) on characiers that do not come down to the

4 Character skew
The maximum allpwable charactér.skew is + 1°30’

measured with regpect to the Bottom edge of the docu-
ment. (See figure|18.)

5 Character tglerances

average edge of the stroke and shall fall within the &
0,038 mm (+ 0.0015 in) tolerance specified for stroke
edges (See 2.2)

5.4 Edge irregularity tolerance

5.4.1 Peaks and valleys about theaverage edge are
permitted to extend to + 0,089 mm_(£/0.0035 in) from
the dimension locating the edge\An example is shown
in figure 21. However, when these occur the sum of the
edge present in the 0,038{mm to 0,089 mm (0.0015 in
to 0.0035 in) zone shallnot exceed 25% of the total
edge.

5.4.2 An occasional void can be present at the edge
and cause aalley that exceeds the limits mentioned

above. The“maximum allowable size of such voids is

specifiedlin clause 6.

5.4.3" An occasional excursion (such as feathering or
&tringing out) can be present at the edge and extend He-
yond the 0,038 mm to 0,089 mm (0.0015 in to 0.0035
in) zone. Such occasional excursions are not consid-
ered to be edge irregularities, and are defined as extrg
neous ink that is “attached” to the character. The
maximum allowable size and quantity of such excur-
sions is given in clause 8.

In measuring the size of such excursions, only the port
tion that extends beyond the 0,089 (0.0035 in) limit mgn-
tioned in 5.4.1 should be considered since the portion
of the excursion in the 0,038 mm to 0,089 mm (0.001§
in to 0.0035 in) zone is controlled by character edge ir
regularity limits given in 5.4.1.

5.5 Minimum width of horizontal bars

5.1 Dimensions

See figures 1 to 14 for dimensions of printed characters.
5.2 Definition of “average edge”

‘average edge: An imaginary line that divides the irregu-
larities along the edge of a printed character so that the

summation of the white areas on one side of the line is
equal to the summation of the black areas on the other

TTIC

zontal bar shall be at least 0,279 mm (0.011 in). (This
specification is an adjunct to the dimension specification
locating each edge. This specification does not apply to
vertical bars since vertical bars are controlled entirely
by the dimensions locating each edge.
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6 Voids
6.1 Definition

voids: The absence of ink within the specified outline
of the printed character.

6.2 Maximum allowable single void

6.2.1 The maximum allowable single void anywhere in
the character, including at an edge, shall be of a size

ISO 1004:1995 (E)

8 Extraneous ink
8.1 Definition

8.1.1 Extraneous ink, magnetic

Any magnetic ink which appears in the
inch) MICR clear band other than the E
characters. (See 8.2.1.1 and 8.2.2, and

15,9 mm (0.625
13 B MICR
figure 24). The

MICR clear band is applicable to both the front and

back of the document.

tha{ can be contained entirely within the boundary of a
0,203 mm x 0,203 mm (0.008 in x 0.008 in) square,
with) the following exception:

If the portion of the character involving a single
void is two or more zones wide [each zone is
0,330 mm (0.013 in) wide], then the maximum al-
lowable single void must be completely sur-
rounded by ink and contained entirely within the
boundary of a 0,254 mm x 0,254 mm (0.010 in x
0.008 in) square.

In this case, voids at edges are not included and
are, therefore, limited to a 0,203 mm x 0,203 mm
(0.008 in x 0.008 in) square. (See figure 22.)

6.2|2 Single voids that are long and narrow are called
“nepdle” type voids. They are allowable in any length
anywhere on the character provided that they are no
wider than 0,051 mm (0.002 in), average edge to aver-
agq edge.

6.3] Maximum allowable combined voids

The combined areas of all voids, in any vertical column
or horizontal row nominally 0,330-mm*(0.013 in) wide,
shdll not exceed 20% of the area‘of the column or row.
(Sqge figure 23.)

7 | Uniformity of ink film

Thé ink depositéd-shall be uniformly distributed within
the] outlines .o6f each character. Conditions to be avoided
include exéessive squeeze-out, halo, and other uneven
deposits.

A ndege at-od and-that-appe
dense in relation to the ink deposited within the charac-
ter is acceptable provided that it does not exceed 0,038
mm (0.0015 in) between its average edges. Such
ridges are predominant in letterpress printing and some
impact printing.

8.1.2 Extraneous ink, nonmagnetic

Any ink (nonmagnetic) appearinghin the

B,0 mm (0.315

inch) optical clear band (area), that interferes with opti-

cal reading of E 13 B MICR eharacters.

It is splatter,

smear, tracking, feathering, stringing out, toning, back
offset, and so forth, (See 8.2.1.2, and figure 24). This
clear area is definédin ISO 1831' and includes the
printing band for.the MICR characters. The optical clear

band applies only to the document front
8.2 Limitations
8.2.1 Extraneous ink, front

8/2.1.1 Magnetic ink

Extraneous magnetic ink on the front of

the document

within the MICR clear band is acceptablp if the spots
can be contained in a 0,08 mm x 0,08 mm (0.003 in x

0.003 in) square.

Spots that cannot be contained in a 0,08 mm x 0,08
mm (0.003 in x 0.003 in) square are acgeptable pro-

vided that they can be contained in a 0,

1 mm x 0,1 mm

(0.004 in x 0.004 in) square and are limjted to one per
character space and total not more than five per field.

Spots that are found to be located withif the outermost
limits established by the character edge|irregularity toler-

ance are to be considered under the ch
regularity specifications.

8.2.1.2 Non-magnetic ink

aracter edge ir-

Spots within the 8,0 mm (0.315 in) optiqal clear band
that can be contained inside a circle 0,4 mm (0.008 in)

0 two spots are

closer than 1,0 mm (0.040 in) to each other or to an E
13 B character regardiess of PCS values. See ISO
1831 for the definitions of Visual Spectrum and Print

Contrast Signal (PCS).

1) 1SO 1831: 1980, Printing specifications for optical character recognition.
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8.2.2 Extraneous magnetic ink, back

Extraneous magnetic ink on the back of the document
within the area of the MICR clear and is not acceptable
if the spots cannot be contained in a 0,15 mm x 0,15
mm (0.006 in x 0.006 in) square.

9 Debossment (impression)

Penetration of the printed-characte i face of

© IsO

10 Signal level
10.1 Definitions

10.1.1 Signal level: The amplitude of the voltage
waveform produced when a dc-magnetized printed char-
acter is scanned by a suitable magnetic reading head.
A Typical character waveform of Stroke 12 (Symbol 3)
as it appears on the face of an oscilloscope is given in
figure 25.

the paper is known|as debossment. When |t is exces-
sive, it can be the qause of rejects or misreads. Signal
levels may be redufed or distorted because the mag-
netic ink characterd are displaced from the magnetic
pick-up device by the debossment depth. Debossment
on the face of the document may or may no cause frac-
tures of the paper fjbers which are detectable on the re-
verse side.

A category of equigment which can measure deboss-
ment to within a repeatability of 0,0025 mm (0.001 in) is
the light section migroscope. Typical vendors of this
equipment are Zeids and Stangert.

plished 0,025 mm (0,001 in) as the
maximum allowablé¢ debossment. However, it is recog-
nized that this spedification depth is frequently ex-
ceeded by letterprgss printing, press numbering, and
ribbon encoding without immediately causing MICR
reading problems. Additional tolerances beyond the
stated 0,025 mm (.001 in) limit may be acceptable de-
pending upon sevefral associated factors such as signal
strength, uniformity] of ink coverage, and evenness of
debossment. Therdfore, it is recommended before sam:
ple documents are|rejected for exceeding these deboss-
ment specifications, that back-up evaluation and testing
for the above factofs be employed.

This standard esta

For example:

(1) Uneven debossment such as deeper penetra-
tion by a vgrtical narrow stroke of a character,
as compared to a broader-portion of the same
character cpupled with,insufficient signal from
the ink can|cause-rejects.

(2) Aithough umiferm debossment of an entlre char-
acter with adequate signar streng
not cause rejects, considering that these condi-
tions can occur, a further explanation of toler-
ances acceptable under the certain
circumstances is contained in annex A.

10.1.2 Nominal signal level: The signal obtained
from a properly printed reference printing sample, cali-
brated as 100 percent using the Wire Card Calibration
procedure and suitable test equipment.

The Wire Card Calibration procedure involves the meast
urement of a standard magnetic flux, generated by a
sinusoidal electrical current (1), flowing-through a
straight wire positioned parallel to'theé gap and within
the gap of a standard magnetic'read head. Calibration
is performed using procedures and test equipment as
described in 10.4.

The chart shown in figure 26 and the waveforms in fig-
ure 27 illustrate the nominal signal level for designated
peaks of each-character when the Stroke 12 (Symbol 3
is at 100 percent.

10.1.3\\Relative signal level: The ratio, stated as a
pereentage, that the signal level of a character being
measured bears to the nominal signal level for that cha
acter with the reference Wire Card standard taken as
100 percent for the Stroke 12 (Symbol 3) (see figure
13).

The signal level of the character being measured is ob-
tained using suitable procedures and test equipment.
(See 10.2.)

10.1.4 Secondary reference document: A paper
document specially printed in magnetic ink with a single
Stroke 12 (Symbol 3) of the E 13 B font. This documen
is of known relative signal level as determined by the
Wire Card Calibration procedure described in 10.4 for
use in calibration of equipment used to measure rela-
tive signal level. Secondary reference documents are
selected such that the relatlve sugnal of the pnntlng

nommal sngnal level These documents are marked to in-
dicate their actual relative signal levels (See figure 28).
To perform as expected, MICR characters should be
printed to the nominal dimensions shown in figures 1
through 14.
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10.2 Test equipment and parameters

10.2.1 Test equipment

10.2.1.1 A means for moving a document bearing the
dry magnetic ink printing from left to right (the charac-
ters are scanned from right to left), in a direction paral-
lel to a single gap magnetic read head, and including
means for holding the document in intimate contact with
the face of a magnetic write head and read head.

10.2.1.2 A dc-magnetizing head (write head) capable

ISO

1004:1995 (E)

10.2.2.4 The amplifier shall have the following charac-
teristics:

(1) Gain. The amplifier gain shall be such that an in-
put sine wave of 10 mV £ 0,2 mV peak-to-peak
at 1 kHz, produces a sine wave output of 2,4 V
+ 0,4 V peak-to-peak.

@)

Frequency response.

(a) The amplifier gain shall not vary by more
than = 0,5 db from the 1 kHz gain over a

of lnagnetizing the characters to saturation in a direc-
tioh parallel to the bottom reference edge and in the
plane of the printed characters. Note that saturation of
the magnetic ink is important to achieve uniform signal
levels within any waveform and also readings which are
repeatable.

10{2.1.3 A single gap magnetic read head mounted
with the long axis of the gap perpendicular to the bot-

as a plane of negligible thickness, the plane of the
shall be perpendicular to the plane of the document

d and the voltage waveform(s) of a calibrated Stroke
12| (Symbol 3) on a secondary reference document.

10{2.2 Equipment parameters

10[2.2.1 The relative speed of the-document to the
reqad head shall be 380 cm/s (150 in/s) within + 2%.
Cqgmbined character skew from_all causes shall not ex-
cepd 1,5 degrees relative_to the centre line of the read
hepd gap.

10{2.2.2 The magnetizing read head shall be such as
to produce dc magnietic saturation in printed characters
in the direction, Specified in 10.2.1.2. The leading pole

relptive to.the printed character is to be the north pole.

10(2.2.3. ' The magnetic read head shall have a 0,076
min (0003 in) gap and a minimum resonant frequency

NOTE — A gain 3 db below a reference
of the reference value; a gain 12 db be]
value is 0,25 of the reference value.

(3) Roll-Off. The high frequency ro
teristics of the amplifier shall be]
that of a four section resistance
ter with buffering between stagsg
peaking, and have an attenuatiq
octave per stage or 24 db per g
four stages.

(o)

(c)

frequeney-range-of 200-Hz
The amplifier gain between

200 Hz and 75 Hz shall'no
3 db below the 1, kHz gain.

The amplifier-gain below 75
ceed the 1 kHz gain.

The amplifier gain above 3

to 3 kHz.
the frequencies
drop more than

Hz shall not ex-

kHz shall drop

on assmooth curve such that: at 5,1 kHz +

600\Hz, the gain is 3 db be
gain; and at 11,2 kHz + 1,2

12 db below the 1 kHz gain.

low the 1 kHz
kHz, the gain is

value is 0,707
ow a reference

I-off charac-
equivalent to
rcapacitance fil-
s, that is, non-
n of 6 db per
ctave for the

Linearity. At any frequency within the range

from 75 Hz to 11,2 kHz + 1,2 ki
gain shall be linear within + 0,5
voltage range of 3 mV to 25 m\

Noise.

(a)

(b)

With the input connection t
noise output shall not exce
which is equivalent to one
nominal output signal level

iz, the amplifier
db for an input
peak-to-peak.

b ground, the
bd the voltage
percent of the

A circuit diagram of a suita‘)le amplifier is

given in annex A.

of 40 kHz. The height of the read head gap shall be
6,35 mm (0.250 in). The head shall be shielded on all
sides, except the read face and the back, such that any
induced noise shall not cause a signal-to-noise ratio
less than 40:1 when reading 100 percent reference ma-
terial (Brush Clevite Read Head, part number BK1251,
or equivalent).

10.2.2.5 The oscilloscope may be of any commercially
available type intended for laboratory measurements
and equipped with a graticule bearing horizontal and
vertical rulings.
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10.3 Testing procedure

10.3.1 The horizontal trace which appears on the face
of the oscilloscope when the output of the amplifier is
connected to the ac input of the oscilloscope, but with
no document being scanned, is adjusted to coincide
with the lowest ruling on the oscilloscope graticule.

10.3.2 A secondary reference document with a Stroke
12 (Symbol 3) character is placed in the transport and
scanned. Set the vertical gain to 2X magnification and

© ISO

10.3.3 An alternate procedure that is slightly more ac-
curate but may take more time when measuring a large
number of documents may be used to determine rela-
tive signal strength as follows:

(1) A secondary reference document with a cali-
brated Stroke 12 (Symbol 3) character is placed
in the transport and scanned. The average am-
plitude of the third and fifth peaks of this charac-
ter is then measured, using the highest
resolution possible on the oscilloscope.

adjust the vertica\lrenl-ﬁng—se—t-haﬂ-(-he—dcf!ﬂﬂticn from
the uppermost divsion to the baseline is 200 percent of
the positive peak amplitude of the symbol being meas-
ured. This may bg done as follows:

(1) Determine|the number of major divisions on the
graticule i) the vertical direction.

(2) Divide this| number by two.

(3) Multiply th{s by the relative signal level percent-
age of the|secondary reference document.
Stroke 12 [Symbol 3) character being used and
divide by the nominal value (see figure 29) for
the charadter to be measured. Adjust the verti-
cal gain sq that the vertical deflection of the
character being observed is equal to this calcu-
lated deflegtion.

For example:

(a) Eight major divisions are on the face of the
oscilldscope.

(b) A secpndary reference document relative
signalllevel is at 104 percent.

(c) If the gharacter being measured is a_Stroke
12 (Symbol 3) character, the nomjnal value

is character is 100 so the number of di-

equals (8/2)*(104/100); which

4,16. If the characterbeing meas-

i$ a 9, the nominal.value for this char-

165 so the number of divisions

(8/2)*(104/165), which equals 2,52.

third gnd-fifth peaks on the secondary refer-

(2) This value is then scaled by dividing by the relaL-
tive signal level of the secondary reference
Stroke 12 (Symbol 3) character and muitiplying
by the nominal relative value for the character {o
be measured (see figure 29). The-resulting
value is the nominal signal leveéifor the charac
ter to be measured.

(3) To determine the relative ‘signal level of any p
ticular character under test, measure the vertic
deflection of the appropriate positive peaks (fig
ure 29) and divide/by the nominal signal level
for that character as determined above.

For example;

(a) If.the relative signal level for the calibrated
Stroke 12 (Symbol 3) character equals 104
percent and measures 800 mV on the osc
loscope, then the nominal voltage for a
Stroke 12 (Symbol 3) character is (800
mV)*(100/104) = 769 mV. The nominal vol
age for Stroke 13 (Symbol 4) character
would be (800 mV)*(67/104) = 515 mV.

(b) If another Stroke 12 (Symbol 3) character
measures 750 mV, the relative signal level
is (750/769) = 97,5%. If a Stroke 13 (Sym-
bol 4) character measures 560 mV, the relp-
tive signal level is (560/515) = 108,7%.

10.4 Wire card calibration of secondary reference
documents.

10.4.1 The wire card calibration procedure is based
on the signal level obtained from the magnetic flux ger
erated by a sinusoidal current, |, of fixed magnitude an
given frequency carried by a straight cylindrical condug

Q.

ence document is 4,16 divisions on the
graticule. If the character to be measured is
a 9, adjust the vertical gain so that the aver-
age amplitude of the third and fifth peaks
on the secondary reference document is
2,52 divisions on the graticule.

(e) Four divisions then correspond to 100 per-
cent for the character being measured. The
vertical gain must be adjusted again if a dif-
ferent character is to be measured.

for centred and in intimate contact with the read head
gap. See figure 29.

10.4.2 The magnetic flux to be used for calibration
shall be the flux developed by a cylindrical conductor ex-
tending over the full gap and with the following nominal
diameter and drive current:

(1) Conductor diameter shall be equivalent to the
standard dimensions of AWG B&S GAUGE # 28
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Annealed copper, single Formvar, 0,32 mm
(0.01264 in) in diameter.

(2) The drive current, |, shall be a sinewave of 8,6
mA, zero to peak (+ 2 percent), at 5,77 kHz (+ 2
percent). The drive current shall not contain
more than 5 percent total harmonic distortion.

The straight wire shall be taped to a stiff paper card.
The tape shall not be thicker than 0,05 mm (0.002 in).

ISO 1

10.4.4.3 Reconnect the ac motor wires

004:1995 (E)

and remount

the read head in the machine. Using a document simi-
lar to the secondary reference document with a single
Stroke 12 (Symbol 3) character, carefully adjust the

height and rotation of the read and write

heads to give

a maximum output for the third peak of the Stroke 12
(Symbol 3) character using the screwdriver, wrench,
and hammer. The adjustment of the write head is more
difficult than the adjustment of the read head and re-
quires several iterations since the document must be

A 100 Q (1 percent, 0,1 watt) resistor may be con-
nected in series with one end of the wire to facilitate cur-
rent|measurement. A suitable device for generating the
magnetic flux for the calibration is shown in figure 30.

10.4.3 Test equipment required
Thelfollowing test equipment should be used:

(1) A Moore Magnetic Character Tester (MCT), or
equivalent. Caution: The read head gap height
in the Moore tester is 6,35 mm (0.250 in) requir-
ing careful alignment of the test documents. The
head springs shall be in good condition and the
machine shall be warmed up for at least 15 min-
utes before making measurements.

() A properly calibrated oscilloscope. The oscil-
loscope shall have an input impedance of at
least 1 MQ for display of the wire card current
level, the output voltage level from the testénin-
duced by the wire card current, and the yoltage
waveform of the character to be calibrated.

(B) A screwdriver, wrench, and small hammer.
These tools shall be used tosadjust the height
and rotation of the heads. ‘A small screwdriver
shall be used to adjust thepotentiometer that
controls the voltage to the write head.

10.4.4 Wire card calibration procedure

10.4.4.1 Disconnect all loads from the output of the
amglifier exceptthe oscilloscope. Carefully adjust the
current in thewire to 8,6 mA (zero to peak) at 5,77 kHz
and|place‘the wire card on a flat, nonconductive sur-
facq nearthe back of the tester.

erased and re-measured after each adju

10.4.4.4 Monitor the voltage across the|
and adjust the appropriate potentiometer
screwdriver until 0,35 V is measured. Th

stment.

write head
with the small
en while run-

ning the test document through the machine, monitor

the tester output and gradually increase
voltage until a maximum amplitude on th
reached. Erase the document and re-me

he write head
e third peak is
asure to guar-

antee that the output is still at the maximum. The ma-

chine should’ now be ready to measure t
reference/document.

he secondary

Caution: For secondary reference documjents to per-
fofm.as expected, MICR characters should be printed
to,the nominal dimension shown in figurgs 1 to 14.

10.4.4.5 Place the secondary referencq
the transport and observe the output wa
oscilloscope ac coupled. Determine the

document in
reform with the
verage ampli-

tude of the third and fifth peaks using the maximum

resolution possible on the oscilloscope. 1
several runs should be used since there
some variation between runs and some
ated by the tester.

10.4.4.6 The relative signal amplitude f
dary reference Stroke 12 (Symbol 3) ch

[he average of
is usually
hoise gener-

br the secon-
racter can now

be determined by dividing the average amplitude of the
two peaks by the maximum amplitude measured with
the wire card. For example, if the maximpm output
measured with the wire card was 740 mY and the aver-
age amplitude of the two peaks on the spcondary refer-
ence document was 800 mV, then the rglative signal
strength for the secondary reference wolild be
(800/740) = 108%.

10.4.4.7 The heads should be readadjysted whenever

10.4.4.2 Disconnect the two wires to the ac motor and
remove the screws that hold the read head in the ma-
chine. The output of the MCT should be ac coupled to
the input of the oscilloscope, and the oscilloscope trace
baseline should be set to the bottom graticule line. After
the tester has warmed up, manually move the wire card
over the read head with the head touching the wire cen-
trally until the maximum signal amplitude is measured
on the oscilloscope. The maximum (zero to peak) ampli-
tude of the output sine wave which corresponds to the
100 percent signal level should be recorded.

a new type of secondary reference document is cali-
brated. Minor changes in the paper or print quality may
also change the optimal position for the write head.

10.5 Relative signal level tolerance

The relative signal level from any printed character may
vary from 50% to 200% of its nominal signal level.
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10.6 Residual signal level

The residual signal level is the signal delivered by char-

acter which has been voided.

Whenever mis-encoded information is voided, the resid-

ual signal level shall not exceed 5% of the nominal sig-
nal level for the Stroke 12 (Symbol 3) character.

The method employed to v0|d should permlt re- encod-

ing of the documen

11 Paper

Paper should be

made from virgin pulp (not recycled)

with a basis grammage weight minimum of 90 g/m?
which is considergd ideal for paper documents.

It is recognized tHat certain particles embedded in pa-

per can be a cau

Paper should be
such as iron and

$e for machine rejects.

ised from which magnetic particles,
other ferromagnetic materials, have

been eliminated gr reduced to a minimum.

12 Format
12.1 Reference

12.1.1

dges

Horizontal dimensions

All horizontal format dimensions are measured from the
right-hand edge df the document. The right-hand edge
of the first or right-hand character shall be located
7,925 mm = 1,57p mm (0.312 in £ 0.062 in) fropmthe
right-hand reference edge. (See figure 31.)

12.1.2 Vertical

dimensions

All vertical dimenkions are measured<{rom the bottom

edge of the docu

12.2 MICR clea

MICR clear bang:

ment.
band

Ashofizontal band 15.9 mm (0.625

in) high on both the front and back of a document and

extending the full

kept free of any magnetlc ink, other than the E 13 B

font. See figure 24.
12.3 MICR print band

MICR print band: A rectangle of 6,35 mm (0.250 in) in
height that has one side parallel to the horizontal align-
ing document edge and is intended to contain only mag-
netic ink characters or symbols of the E 13 B font in
one single line. The vertical location of this band is de-
termined by the application involved but the MICR print

© ISO

band must be wholly contained within the MICR clear
band. Fonts E 13 B and CMC 7 shall not be permitted
in the same MICR clear bands on any document. The
MICR print band is defined only for the front of a docu-
ment. See figure 24.

12.4 Optical clear band

Optical clear band: A rectangle with height of 8,0 mm
(0.315in) WhICh has mcluded wuthln it the centrally lo-

nidth of the optical clear
band shall be larger than the MICR printing by at leas
2,5 mm (0.1 in) on the right and left sides. See figure
24 and ISO 1831.

12.5 Optical clear band background

12.5.1 General

Recognition of E 13 B charactets;-€ither by an optical
reader or visually (original orcmicrofilm), requires an aIe-
quate reflectance difference between the MICR printe

characters and its surréunding background in the cleaf
band of the document;

12.5.2 Background reflectance

Background: The colour in the optical clear band of
the document.

The background reflectance shall be at least 60% min
mum using the CIE/Y filter peaking at 555 nm, as per
ISO 1831: 1980, subclause 4.2.3.

12.5.3 Print contrast signal (PCS)—magnetic ink
printed character

Print contrast signal (PCS): The PCS of the MICR

characters with respect to its optical clear band back-
ground shall be greater than 0,6. Use the method given
in ISO 1831: 1980, subclause 5.4.5.

13 MICR ink permanence
Due to the multiple passes through high speed MICR

reader sorters required in payment transfer systems,
MICR prmtmg is reqwred to withstand at Ieast twenty

ance.
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Dimensions in millimetres

&
>
o
>
¢
!
5
s
< ‘;.I

o
8
A

Alignment
within 0,038

4
1,156 —> T-o,ws
1?6 ) \ L J Mjf / 0,165

\ /
- L )
€— 1816 —> > <€ o33
< €€
2,146 0,660 0,66])
Figure 1 — Stroke 0 (Zero) Figure 2 — Stroke|1 (One)
G ¢

9 I

{ {2 A

T l€—o,165 T T 1\11;6 ) v/ 71\
—

1,

vl

<——§—><—§—%

1, 1155 €—— 0,165 1,486
L | o \L L 0,165

) ,
S m— —pi | I(—-o 330
—> 1,1;56 '(——— ——)I €&——— 0,330

—>» 1,321 <

Figure 3 - Stroke 2 (Two) Figure 4 - Stroke 3 (Three)
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Dimensions in millimetres

A -

' 1,486 ¢
1,156 0,165
\L \L ¢¢¢ <€ 0,156 D>

L/

~
)

v

2

2
[o>]

Iy
< 3—>ic—
8>
o
B
<>
(=]
&
é
>

1 | ’ 1,156
) ¢o,165 )
—/ §
0330 > <— —> 0,165
0330 i |€— [ €— 1486 —> 0,16
Figure 5 — Stroke 4 (Four) Figure 6 — Stroke 5 (Five)
¢ ¢
1486 —>, < 2?61 .
—>»| 0826 €— ,

0,165
—-—)| €—0,495 —> 0,165

1% o
\L1 ,156 0660‘5 0,165 \t 0,495u
- w3
0,495
T1 156 A /
€—0,330

0,165 B
0,185 - {€—0,495

0,826
€—1,816 — i €

Figure 7— Stroke 6 (Six) Figure 8 — Stroke 7 ( Seven)

10
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Dimensions in millimetres

€ ¢
i A A
witlin 0, — ,
1486 T wﬂo*.es 1,486 | 0,165 —27
1456 5165 1156
Ivy J LNy Y 14
1,156
, 1486 0,165
1,486 '
L i
\
—> l(— 0,330 6—50,332 %0
—> €—033%0 € 1,321 '
€ 1,321 > €—1,651
€— 1,651 —> ’ l
€<— 1,981 —>

Figure 9 — Stroke 8 (eight)

Figure 10 — Stroke 9 (nine)

& ¢
€—1816 ——! _
(_1£? —)(-0,495 —> )élﬁ”g’m
e W W W
0,991 AR \l,wfj,\l,
q Y W Of‘l’ QHT 0,165 'T‘
A ( \
14869,9,1\1 P 485 A, 0,660 o160
\L w [ ) ’T‘ \L PRI
I 1,321 —;
—>i |(—0,495 €<——1,981 —>

Figure 11 — Stroke 10 (Symbol 1)

Figure 12 — Stroke

11 (Symbol 2)

11
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Dimensions in millimetres

€ ¢
—>>|0,495 i€— €<— 2,14(15’ 4—;6——_;

29

At

€& 1,156
[ €— 1,486
[€<— 1,816

Alighment
O,B%thm 0,038

Figure 13 — Stroke 12 (Symbol 3)

NOTES CONCERNING FIGURES 1 TO 14

1. All radii are 0,165 mm (0.0065 in), except for Stroke 0 (Zero).

2. All radii shall e blended with adjacent edges.

3. Tolerance: 0,038 mm (0230 0.0015 in).

4. Minimum widt]v of horizontal bars is70,279 mm (0.011 in). This specification does not apply to vertical bars.
e

5. Dimensions a

in millimetresi\(For values in inches, see annex B.)

0,165

0,660

&5 /\!
0,660
\

— 0,165

<&
N
=
_J
N
W,
Y

Figure 14 — Stroke 13 (Symbol 4)

12
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7\—,;

A

7x0,330 mm=2,311 mm For Strokes 0, 8, 10, 11, 12, 13

6x0,330 mm=1,981 mm For Strokes 4, 6, 9

N,
>
A Y
>
K———)' 5x0,330 mm =1,651 mm For Strokes 3, 5, 7

| [€——>|4x0330mm=1321mm For Strokes 1,2
|

2,972mm=0.117in.

2,311 mm =0.091 in.

T =0 g
1,651 mm = 0.065 in.

€ Al characters 1,321 mm =0.052 in.

0,330 mm =0.013in.

9 x 0,330 mm=
2,972 mm
|
L S- —
Y S&—i
C For Stroke 1 —>|

¢ For Strokes 10, 12—
C For Strokeg3, 4,8, 9, 11

G For Strokes 0,2,5,6,7,13 ——>

—>

NOTES

2 All characters, right-hand edges aligned.

Figure 15 — Character design matrix

LI

> /\I/)IQ
K

This is a 7 x 9 matrix of 0,330 mm (0.0013 in)

G B-O42,
lololaloleie 9xamsostm

3,476 mm=0.125in

Figure 16 — Distance between characters

_e_a%ths%

0,381 mm

0,381 mm
maximum

. 8yq OvOy
& 78900

"\

B

0,381 mm 0,381mm 0,381 mm

1 All characters centred aboutthe horizontal centre fine.

3 Minimum height of right-iand edges is four squares.

ISO 1004: 1995 (E)

AR

0,381 mm =0.015in

Figure 17 — Allowable variation in vertical alignment

13
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- +
: | | |

30 X Imaginary
maximum % average

A

[ <

—

Bottom edge i

Figurp 18 — Allowable character skew

Dimensions in millimetres (inches)

Edge'itregularity
tolerance

\ 2N
1,486 + 0,038 (0.0585 + 0[0015) -0,089
* ----------- €, (-0,0035)

0,165 + 0,038 (0.0065 + 0.0015)

%
L —"View'
Dimension on drawing _—:L_L Dimension on drawing
"View" enlarged
-0,089 -0,089
(-0,0035) (-0,0035)
-0,038 4,038
(-0,0015) (-0i0015)

Figure 19 — Average edge

Dimensions in millimetres (inches)

Dimension
on drawing

Dimension
on drawing

Typical
dimensions

Figure 20 — Average edge tolerance

14

Figure 21 — Edge irregularity
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0,203 mm 0,203 mm Four vertical columns
(0.008 in) (0.008 in) D @
0,203 mm 0,203 mm @ i@
(0.008 in) 0 (0.008 in) —/0\’
v vl \jy @
s
f R | u | | .
horizontal @ - —
Tows i
"Acceptable” "Not acceptable” ® | —
Figure 22 — Examples of single voids Figure(23)— Examples of rows and columns

15
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Area A: The MICR print band, subclause 12.3
Only MICR printing in this band

Area B: The optical clear band, subclause 12.4.
Rules given in subclauses 8.1.2 and
8.2.1.2 apply in this band. This area
includes the MICR print band area.
Background in Area B may be tinted
with Ro>60%, subclause 12.5.

Area C: The MICR clear band, subclause 12.2.
No extraneous ink, front or back

is allowed in this band. Rules given in

®
(o]

Dimensions in millimetres (inches)

subclauses 8.1.1, 8.2.1, and 8.2.2 apply
here. Area C includes the MICR clear
band and the optical clear band.

Area A
MICR print band

Typical
paper check

Area B
Optical print band

Figure:24 — Restriction Areas for Extraneous Ink

8,0 6,35 1% ¥ '] 159
031) \/(025) !*______" ___________ — ————— bE (0,625)
A ~ 1V
> € 25min \ >| |€ 25min
(0.,1) Area C 0,1)
MICR clear band
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|
;

Base Line / \ y /
\y AR A
L=
o) ) o 89
2§25 5228
gade z9£5
98
Q

Figure 25 — Waveform of Stroke 12 (Symbol 3) as it appears on face of oscilloscope

Nominal
Character Peak* Signal Level
0 1 130
1 2 85
2 1 105
3 1 85
4 3 105
5 1 105
6 5 105
7 1 75
8 4 105
9 1 165
Symboi1 3 105
Symbol 2 1 & 5 (average) 70
Symbol 3 3 & 5 (average) 100
Symbol 4 3 & 5 (average) 67

*Counting vertical edges right to left on the printed character; counting
peaks left to right on the displayed waveforms and including positive and
negative peaks.

Figure 26 — Signal peaks for calibrating all characters

17
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PEAK NO. PEAK NO. 85 PEAKNO. /105
1 / 130 3 1 2 /; 4 1 /; 3 4
is ?K \
JI\ / \ \
\V/ NV
|
—>| |€—03% —>| |€—o03% —>»| €033
0 zERO b ONE ¢ TWO
PEAKNO. /8 PEAK NO. 105 PEAK NO. 105
1 /2- 3 4 1 2 3 / 4 1 2 /_ 3 4
r 1 4
/ A Mm
\ TikY \
\ \Y/ \
—>»| |[€—033 —>»| |€—o033% —>|) }€—0.330
3 THREE L FOUR 5 FIVE
105 75 105
PEAK NO. N PEAK NO. PEAK NO.
12 34 \ 5 6 1/2 3 4 5 6 1 2 3 4 5 ¢
A /
AN \ A/ IVEAN \
V N \ A4 \W/ N4 \ W
—>»| €033 —>}, J€—0.33 —>| €033
g six 7 SEVEN 8 EIGHT
70 AVG
165 105
PEAK NO. PEAK NO. PEAK NO.
2 3 4 5 1 2\ 3 4 1 A4 5 6
;) j\,/ :
A
\ \ /N —-A A
| \ h
\ Y Y V
—>| €033 —>| €030 —>| |€—033%0
9 NINE 13 SYMBOL 1 ' SYMBOL 2

Note: Each horizontal division is 0,330 mm (0.013 in).

18

Figure 27 — Ideal waveform peaks
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100 AVG
67 AVG
PEAK NO. PEAK NO.
1 2 3 /1\ 5 6 1 2 3 / 4 5 6
v |/
A
/1\
\l/ /
\
I
—>| |€—033% —>»| €033
I* SYMBOL 3 m SYMBOL-4

Figure 27 — Ideal waveform peaks (concluded)

m o o WhH B L IG M ECZTO

MICR-CALIBRATION DOCUMENT

CALIBRATED VALUE

102%

Figure 28 — Secondary signal level document
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Conductor

>

Sinusoidal
current (1)
P

Read head

Figure 29 — Conductor arrangement for
wire card calibration method

| Transparent tape
N (thickness 0,05 mm)

N

100 Q + 1%
Resistor

Drive current
input

NOTE: The minimum length of straight CU-wire
shall exceed the total gap height of the read
head. To position the wire against the read hed
gap, look for the maximum signal output from
the amplifier system.

Document
paper

qU-wire
AWG #28

Figure 30 — Test device suitable for generating magnetic
flux for the wire card calibration method
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Right-hand
edge of

[ ]
l'| & document

e

7,925 + 1,575 mm
(0.312 £ 0.062 in)

ISO 1004: 1995 (E)

Figure 31 - Distance of the right hand character
from the right hand reference edge

21
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Annex A
(informative)

Debossment and linear amplifier

A1. Debossment The printing industry, manufacturers of encoding ribbons,
manufacturers of encoding equipment, and bank

As stated in clause 9, excessive debossment may cause encoding departments are encouraged to make every

rejects or misreads. Actual results from debossing vary effort to hold all printing to the 0,025 mm (0.001 in)

with such conditions as signal level of the ink, uniformity specification.

of ink coverage, evenness of the debossment,

coarseness of the paper, and the character itself. Users are cautioned not to reject documents because of

Industry experience trasstrowrr that if the-signattevetis vatianees-from-the-6,026-mm-{0-001-in)-specification

adequate, the following pragmatic values are suggested without backup evaluation of the assocuated conditions;

to be allowed beforp rejects or misreads will occur.
A2. Circuit diagram

Character Debossment
Symbols 1-4 0,04 mm (0.0015 in) The circuit diagram which is suitable for détéfmining the
Numbers 1, 4, 6, 7,(9 0,04 mm (0.0015 in) output of magnetic read heads as described in subclause
Numbers 2, 3, 5, 8,0 0,05 mm (0.0020 in) 10.2.2.4 is presented in figure A.1.

S0V .

7,5 mA

c7
30
C1 15V
0,15
100 v
— Ground
Input O—| 9 O Output
C6
R1 L' 0.002
332K > 50V
+70V
75mA
Ground O~
NOTES

1 L1 and L2 are powdered Iron core inductors, in millihenries (mH) Ground

2 C1 through C8 are capacitors, in microfarads (uF).

3 R1 through R14 are resistors, in ohms; K = 1,000; 1/4 W unless otherwise specified.
4 Q1, Q2, Q3, Q4 are transistors, type 2N527 or equivalent.

5 CR1 and CR2 are zener diodes, type 1N766 or equivalent.

Figure A.1 —Circuit diagram of a typical linear amplifier

22


https://standardsiso.com/api/?name=1612be7e31fb39eafba33cdf84b05009

©IsO

Annex B

(informative)

ISO 1004:1995 (E)

Equivalent metric-inch dimensions used in font E 13 B

millimetres inches millimetres inches
0,025 0.001 0 0,744 0.029 3
0,038 0.001 5 0,826 0.032 5
n,m:1 0.002 0 0991 00390
0,076 0.003 0 1,156 0.0455
0,089 0.003 5 1,321 0.052 0
0,102 0.004 0 1,486 0.058 5
0,152 0.006 0 1,575 0.062:0
0,165 0.006 5 1,651 0:065 0
0,178 0.007 0 1,816 0.071 5
0,203 0.008 0 1,981 0.078 0
0,216 0.008 5 2,146 0.084 5
0,254 0.0100 2,311 0.091 0
0,279 0.0110 2,921 0.1150
0,330 0.0130 2,972 0.117 0
0,381 0.0150 3175 0.1250
0,495 0.0190 7,925 0.3120
0,660 0.026 0 15,875 0.625 0

23
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14 Scope Table 1
. . e 1 2 3 4 5§ 6 1.2 3 4 5 6
Section 2 of this International Standard specifies the
shapes, dimensions and tolerances for the ten digits 0 100 0 1 01 01 0 0 0 O0A
to 9, five syr'nb.olsi)and twenty-six letters, to be printed . 01100 02 1010108
with magnetic ink" for the purpose of character recogni-
tion. It describes the various types of printing defects 1 01 0 0 03 00011 1C
and other printing considerations, toqethgr W|_th the toler- + 6 o0 1 0 024 i n 0o 41 4. 0D
ances permitted, anjd also contains specifications for sig-
nal level measurement. 00 01105 0 00 1 0 O0GE
The characters spegified in section 2 of this Interna- 0010106 00 1 0 1 N¥
tional Standard were developed initially for use in banks 1100 0 07 1 0 0 OCHV'1 G
to permit automatic|document handling for bank data
processing, but they have application to other automatic 0100108 10 1N“0 0H
processing systemg as well. o1 010 009 0 N0 0 0 11
0 01 1 000 %« 0 1 0 0 1J
15 Character corffiguration 1 000 0 18I 01101 0K
15.1 Code description 01 00 0 18N 01001 1L
. o 0 0 1 0 0 138 0011 10M
The coded charactgr is composed of six intervals con-
tained within seven| strokes cut to the shape of a con- 000 1 Q1SN 0 0100O0N
ventional character 0 0 0 O 1 SV 1 0000 00O
Two interval widths| are used: “long” and “short”. It is the o101 1O0FP
combination of thege “long” and “short” intervals that de- 1110000
termines the charagter code.
ot 11 0 OR
Two long and four ghort intervals may be combined in 01010 18
fifteen possible ways (C8) — a total which is available
for the ten digits arjd five symbols. 0 000O01TO0T
. . 1101 00U
The alphabetic code uses one or three long intervals, al-
lowing a total of Cf|+ C§ = 26 combinations,which are 1t 10001V
thus available for twenty-six letters. 1 0010 1W
Table 1 shows the [correspondence bétween codes and 1t 100 10X
the characters. The intervals are fiumbered 1 to 6 from 01100 1Y
left to right on the printed character. Their values are
represented by the|digit O for.short intervals and by the 0 011012
digit 1 for long intefvals, 16 Means of automatic sensing
15.2 Configuration . -
g9 q The automatic character recognition takes place by

means of identification of the interval lengths between
adjacent strokes. Stroke sensing takes place magneti-
cally.

There are four font heights (see 20.5): 3,20 mm (0.1260
in), 3,00 mm (0.811 in), 2,85 mm (0.1122 in) and 2,70
mm (0.1063 in). Figures 34 to 54 give full details of the
alphanumeric character set and symbols.

17 Reference edges of documents
For the purpose of measuring the printed image, the

right-hand and the bottom edges are the reference
edges of the document.

1) As used in this International Standard, the term “magnetic ink” means ink capable of being magnetized and sensed.
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18 Print location (see figure 32)
18.1 Horizontal location

The extreme right mean edge of the printed line should
be located at least 6,0 mm (0.236 in) from the right ref-
erence edge of the document. The distance between
the left-hand edge of the document and the extreme left
mean edge in the printed line should be at least 4,0 mm
(0.157 in). In some cases, by agreement between par-
ties concerned, this latter distance may be reduced to

ISO 1004: 1995 (E)

the right-hand character and the right-hand stroke of the
left-hand character.

20.1.3 Minimum intercharacter distance

Dm1 = 0,67 mm (0.0264 in) if the right-hand character
has one or two long intervals; and Dm2 = 0,50 mm
(0.0197 in) if the right-hand character has three long in-
tervals.

20.1.4 Character width A

2,0 mm (0.079 in). System consideration may dictate a
6,0 mm (0.236 in) minimum margin on both sides, if the
dgcument is to be readable in both directions.

18.2 Vertical location

e character must be printed entirely within a printing
nd 6,4 mm (0.252 in) high. The bottom edge of this
nting band is located 4,8 mm (0.189 in) above and
rallel to the bottom reference edge of the document.

is sub-clause does not apply to punched cards.

Clear band

Oyer the whole length and on both sides of the docu-
ment a clear band, 16 mm (0.625 in) measured from
the bottom edge of the document, must be free from
amy magnetic ink other than CMC 7 characters. Undet
n¢ circumstances may CMC 7 characters be printed
wi(thin the clear band using non-magnetic ink.

CMC 7 and E 13 B fonts shall not be permitted in the

sgme clear band on any document.,.CMC 7 must only
appear on the front of the document.

Character spacing and alignment

20.1 Horizontal character spacing

.1.1  Character pitch B

The distance between the orthogonal projections upon
bottom reference edge of the extreme right mean

edlgesS (see 21.6) at mid-character eight of adjacent
characters. The nominal character pitch B may be as

The distance between the right meah)¢dges of the out-
ermost strokes of a character. The norpinal values for
characters with one, two and three lonp intervals respec-
tively, are as follows:

A1 =2,0 mm (0.079 in)

Az = 2,2 mm\(0)087 in)

Az = 2,4 mm/0.094 in)
20.2 Vertical-misalignment
20.2.1) “Definition

vertical misalignment: The deviation jof the printed
character from the nominal vertical pogition on the docu-
ment.

20.2.2 Limitation
Vertical misalignment should be consigtent with good
printing practice and can be tolerated as far as the char-
acters are completely contained in the [printing band of
the document. (See 18.2)
21 Character definition and toleranges

21.1 stroke: One or more segments.

21.2 segment height h: The distancg between the top
and bottom of that segment.

21.3 stroke height M: The sum of the heights of the
segments contained in that stroke.

21.4 character height H¢: The distance between the
top and bottom of that character. T

small as 3,17 mm (0.125 in) (which means at most
eight characters per inch). The horizontal spacing be-
tween characters must be such that a minimum inter-
character distance D is maintained.

20.1.2 Intercharacter distance D between two adja-
cent characters

The distance between the orthogonal projections upon
the bottom reference edge of the right mean edges (see
21.6) at mid-character height of the left-hand stroke of

21.5 font height Hi: The nominal height of the highest
character of the font.

21.6 stroke edge zones and mean edges

21.6.1 printed edge zone: Printed edge zones are lo-
cated at both edges of all strokes, each one being de-
fined by two parallel lines having a fixed distance — the
printed edge zone width b — from each other. The
value of b is 0,06 mm (0.0024 in).
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There are fourteen printed edge zones in a character.
Each printed edge zone extends over the full height of
the stroke, excluding intersegment interruptions and seg-
ment end zones.

21.6.2 mean edge: The centre line of the printed
edge zone dividing the irregularities of the printed edge,
contained in the printed edge zone, in such a way that
the sum of the non-inked areas on the stroke side is
equal to the sum of the inked areas on the space side.

© IsO

PL2=0,50 mm % 0,06 mm (0.0197 in £ 0.0024 in) for
0° <a < 1°30°

22 Extraneous ink (spots)

22.1 extraneous ink front: Magnetic ink located outside
the printed edge zone and outside segment end zone
and within the clear band in the area that should be ink
free.

If this sum is mini ; Hed
theoretical mean egige.

21.6.3 theoretical mean edge: The fourteen theoreti-
cal mean edges of|a character are used to determine
the skew angle of the character (see 21.7); in this case
the fourteen mean fedges of a character need not be
parallel each other

21.6.4 practical mean edge: For practical measure-
ments, parallel me@n edges are used, placed so that
their direction is th¢ average direction of the fourteen
theoretical mean efiges. Such parallel mean edges are
called practical mean edges.

21.7 skew angle . The angle between any practical
mean edge and a line perpendicular to the bottom refer-
ence edge. The abjsolute value of the skew angel of a
character must nof| exceed 1°30".

21.8 stroke width L: The distance between the right
and left mean edges of a stroke. Its value must lie
within the range 0,10 mm to 0,19 mm (0.0039 in to
0.0075 in).

21.9 stroke interyal P: The distance between the.right
mean edges of adjacent strikes or the distance between
left mean edges of adjacent strokes. The value of the
tolerances dependp on the value of as specified in
21.9.1 and 21.9.2.

21.9.1 Right mean edges Pr1 and)Pr2

PRr4 = 0,30 mm % 0,04 mm (0.0¢18 in + 0.0016 in) for
0° <t < 45’

PR+t = 0,30 mm + P,03mm (0.0118 in = 0.0012 in) for
45’ <)1°30’

The integrated height of the extraneous ink front along
any line parallel to the skew angle of the character musf
not exceed 0,2 mm (0.008 in).

22.2 extraneous ink back: Magnetic ink-present in the
clear band on the reverse side of the document.

The spots on the reverse side of the,document are not
acceptable if they are detectable by the unaided eye.

23 Voids

void: An absence of magnetic ink outside the printed
edge zone and outside the segment end zones in an
area that should-be inked.

The integrated height of voids along any line parallel to
the skew angle of the character must not exceed 0,4
mm~(0.016 in).

The absence of ink in an area extending over the full
width of a stroke including its printed edge zones is al-
lowable over a height greater than 0,4 mm (0.016 in)
provided the signal level specification is satisfied. How-
ever, voids are limited by the requirement that the char:
acter must be readable visually without confusion.

24 Segment end zones
segment end zones: A zone of maximum height of
0,20 mm (0.0079 in), that can be located at both ends

of strokes and stroke segments.

The width is equal to that of the stroke together with its
printed edge zones.

PR2 = 0,50 mm + 0,04 mm (0.0197 in £ 0.0016 in) for
0° <o < 45’

PRr2 = 0,50 mm %+ 0,03 mm (0.0197 in + 0.0012 in) for
45’ <q. < 1°30°

21.9.2 Left mean edges Pi1 and P2

PL1=0,30 mm %+ 0,06 mm (0.0118 in £ 0.0024 in) for
0° <o < 1°30°

26

The following rules apply:

a) any shape of stroke ends within the segment
end is acceptable;

b) the segment end zones may be located at
stroke ends at the most convenient vertical posi-
tion to minimize the voids and extraneous ink;

c) the height of the segment end zone should be
chosen such as to ease the fulfillment of the
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specification on voids. The sum of the heights of
all segment end zones along any stroke must
be smaller than

0,6 mm (0.024 in) for two or three segment
strokes;

0,4 mm (0.016 in) for one segment strokes.

Where a stroke (segment) is interrupted, the new stroke
ends may not be covered with segment end zones.

ISO 1004: 1995 (E)

27.2.2 relative signal level: A quantity n, associated
with every stroke edge and defined by the following
equation:

U
% = —
% = 100x U

where

U is the absolute value of the pulse amplitude de-
livered by the edge under consideration and

28 Uniformity of ink

the outlines of each stroke. Conditions to be avoided in-
cliide excessive squeeze out, halo and other uneven de-
pgsits which might result in a ridge of ink that outlines a
stfoke, and that appears dense in relation to the ink de-
pgsited within the stroke. Such ridges are predominant
in|letterpress printing and some impact printing.

TVF ink deposited must be uniformly distributed within

Debossment

Pénetration of the printed character into the surface of
thie paper is known as debossment. The depth of de-
bgssment can vary within a character and even within a
stfoke. It can reduce the strength of the signal and
when severe, can make a character unreadable. De-
bssment must not exceed 0,025 mm (0.001 inch).
asurement equipment such as the light se¢tion micro-
sd¢ope are readily available to assist in making these
asurements.

Signal level
27.1 Description of the 'signal

hen a suitably magnetized CMC 7 character is
s¢anned by a readhead, the passage of each stroke
egige results in.avoltage pulse.

The signal-that corresponds to a character is thus a suc-
céssion\of-fourteen pulses, the sign of which alternate.
Pllses associated with right-hand stroke edges are con-

ventionally called positive pulses: pulses associated

meastred-by-means-of-suitable-equipment;

Up is the pulse amplitude deliverpd by the right
edge of the standard stroke’and measured by
means of the same equipment.

NOTE: The amplitude Up will'‘be that one, which corresponds
to the average of the two amplitudes produged by the right
edges of the two left §trokes (as seen by thee read head) of the
E 13 B Font Stroke-12 (Symbol 3) reference symbol which has
been calibrated @t 100% using the procedufes of clause 10.

27.3 Allowable signal level range

The maximum relative signal level in any character
must'not exceed 300%. The minimum [relative signal
level in any character must not be lesq than 25%. The
ratio between highest and lowest relative signal levels
within any one character must not exceed 5.

27.4 Nominal signal level

In practice the signal level is proportional to the stroke
height M. Signal level is said to be nominal if

M
1,9

actual signal level = ——x 100%

27.5 Residual signal level

residual signal level: The maximum gignal level deliv-
ered by a character which has been v¢ided.

Whenever misencoded information is yoided, the resid-
ual signal level shall not exceed 5% (with respect to Up
according to the definition in 27.2.2).

The method employed shall permit the re-encoding of
the document.

with left-hand edges are negative.

The amplitude of each of the two pulses that are associ-
ated with a stroke is approximately proportional to the
height of that stroke.

27.2 Definitions

27.2.1 standard stroke: A unique and well-defined
stroke, specially created to remain stable with time.

28 Paper

Paper should be made from virgin pulp (not recycled)
with a basis grammage weight of 90 g@/m? which is con-
sidered ideal for paper documents.

It is recognized that certain particles embedded in pa-
per can be cause for machine reading rejects.

27
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Paper should be used from which magnetic particles,
such as iron and other ferromagnetic materials, have
been eliminated or reduced to a minimum.

29 MICR ink permanence

Due to the multiple passes through high speed MICR
reader sorters required in payment transfer systems,
MICR printing is required to withstand at least twenty

passes without degrading the MICR reader performance.

©Iso
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Symbols and abbreviations
corresponding
Symbol or clause or Characteristic
Abbreviation sub-clause

A 20.1.4 Character width

Aq 20.1.4 Character width of a character with one long interval
Az 20.1.4 Character width of a character with two long intervals
A3z 20.1.4 Character width of a character with three long intervals
AL 20.1 Alignment

b 21.6.1 Printed edge zone width

B 20.1.1 Character pitch

CB 19 Clear band

D 20.1.2 Intercharacter distance

Dm 20.1.1 Minimum interchange distance
Dm1 20.1.3 Minimum interchange ‘distance for character with one or two
Dm2 20.1.3 Minimum interchange distance for character with three long
DM 26 Debossment
ExB 22.2 Extraneous ‘ink back
ExF 221 Extrangous ink front

FT 18 Farmat

h 21.2 Segment height

Hc 21.4 Character height

Hs 21,5 Font height

L 218 Stroke width

M 21.3 Stroke height

P 21.9 Stroke interval

PL1 21.9.2 Short stroke interval between left mean edges

PL2 21.9.2 Long stroke interval between left mean edges
PR} 21.9.1 Short stroke interval between right mean edges
RR2 21.9.1 Long stroke interval between right mean edges

5P 20— Gharacler-spacing

ul 25 Uniformity of ink

\ 23 Voids

VM 20.2 Vertical misalignment

o 21.7 Character skew angle

long intervals
ntervals

29
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Dimensions in millimetreg (inches)

N
Reference‘edge \

16 (0.625)

6,4 (0.250)

4,8(0.188)

) j Printing band —\
N

— ;

* Minimum values (see 1

30

0%(0.157)

B .1)

Reference edge

Figure 32 — Format of documents
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ABCD is the segment end zone

ISO 1004: 1995 (E)

(Scale 300: 1)
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Printed edge zone

Requirements:
Sum of voids: Vi+ V2 +..... Va =V < 0,4 mm (0.016 in)
Sum of spots: S1+ Sz+..... Sn =8 < 0,2 mm (0.008 in)

P = Stroke interval left S = Spots
P o= Stroke interval right  V = Voids
L "= Stroke width a = Character skew angle

Figure 33 — Magnified view of part of a character
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Introduction to the drawings of the printed characters
of font CMC 7

The nominal shapes and dimensions of the printed digits, symbols and letters are shown on the following pages, for
each of the four height 3,20 mm (0.1260 in), 3,00 mm (0.1181 in), 2,85 mm (0.1122 in) and 2,70 mm (0.1063 in). (The

scale is 10:1.)

All dimensions are| quoted in millimetres. A table of conversions to inches is given in annex C.

The radius of rounded character corners is 0,5 mm (0.020 in). The corresponding circles are always tangentiahto-the

character outline.

The segment end nay be straight or rounded. If the ends differ from the drawings, the nominal segment-height should
correspond to the drawings when measured along the vertical axis of the stroke.

Horizontal dimensfons (stroke width and intervals) and their tolerances are given.

a) Stroke width

The value of strokp width chosen for use throughout the drawings is 0,15 mm (0.0059in).
b) Stroke intefvals

Stroke intervals thfoughout the drawings are equal to the nominal values in"21.9.
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Figure 34 — Digits: Font height 3,20 mm (Hy)
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Figure 35 — Symbols: Font height 3,20 mm (H,)
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Figure 36 — Letters A to H: Font height 3,20 mm (H,)
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Figure 37 — Letters | to Q: Font height 3,20 mm (Hs1)
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Figure 38 — Letters R to Z: Font height 3,20 mm (H,,)
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Figure 39
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Figure 40 — Symbols: Font height 3,00 mm (H,)
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Figure 41 — Letters A to H: Font height 3,00 mm (H,,)
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Figure 42 — Letters | to Q: Font height 3,00 mm (H,,)
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Figure 43 — Letters R to Z: Font height 3,00 mm (H,,)
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Figure 44 — Digits: Font height 2,85 mm (H,;)
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Figure 45 — Symbols: Font height 2,85 mm (H,)
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Figure 46 — Letters A to H: Font height 2,85 mm (H,,)
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