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MICR Reader 

Overview 
The MICR reader is an option for the M90PLUS printer. The reader is attached to the front of the 
printer and allows a document having MICR data on it to be read and positioned for print. 
 
MICR is an acronym for Magnetic Ink Character Recognition. A MICR reader's function is to read the 
information printed on the bottom of a check and to transmit that information to the host. This line of 
information is called MICR because it is printed in magnetic ink. Magnetic ink contains iron particles 
that may be read, using Magnetic Ink Character Recognition technologies. 
 
Check readers are able to read characters using either optical character recognition (OCR) technology 
or magnetic reading technology. Some check readers, intended for retail point-of-sale, use OCR 
techniques to read the MICR information. Because an OCR check reader can be defrauded using a pen 
or pencil, most users have rejected the technique. 
 
A MICR reader reads the magnetic ink. It is not an optical reader. Any nonmagnetic data will not be 
read. The M90PLUS MICR reader is based on a technique that uses a magnetic read head to pick up a 
signal from a document containing magnetic ink that is passed beneath the read head. 
 
The M90PLUS MICR Reader reads E13-B characters. At this time, it does not read CMC-7 characters. 
The CMC-7 MICR is used in Latin America and Europe. 
 

Read Operation 
The MICR reader will read the MICR code, return the data to the host, and be ready to load or 
reject the document. If the host decides to load the document, it will be positioned to the top of 
form so as to be ready to fill out the face of the document. If the document is to be rejected, the 
document will be fed out the top of the printer. While the check is being validated, it is out of 
reach of the operator. The host must release the check. 
 
The MICR reader can also be used to load a document for endorsement. In this case, the reader is 
only used as a loading aid, and no MICR code is read. 
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There are two LED indicators on the MICR reader. These LED’s are used for operator lead 
through. The reader will turn on the green LED when it is ready to accept a document. The green 
LED will be turned off when the document is read correctly, and the red LED will indicate a read 
failure. (Note: the printer will not automatically reject a failed read.) 
 

Document Specifications 
There are a number of standards that apply to checks. 
ANSI X9.13 American National Standard Specifications for Placement and Location 

of MICR Printing, May 1990 

ANSI X9/TG-2 ANSI Technical Guideline; Understanding and Designing Checks: 
Guidelines for the Standardization of Check Writing, Check Design, 
and Data Element Location, 1990 

ANSI X9.27 American National Standard Specifications for Print Specifications for 
Magnetic Ink Character Recognition (MICR), August 1988 

ISO 2033-1983 Information processing - Coding of Machine Readable Characters 
(MICR and OCR) 

ISO 1004-1977 Information Processing - Magnetic Ink Character Recognition - Print 
Specifications 

 
ANSI and ISO specifications are available from the: 
American National Standards Institute 
1430 Broadway 
New York, NY 10018 
Telephone: (212) 642-4900 Fax: (212) 302-1286 
 
The basic ABA/ANSI spacing requirements for MICR fonts is 0.125 inch (that is, 8 characters per 
inch). However, the tolerance allowed under ANSI standards provides a ±0.010-inch variance 
between the right edge of adjacent characters. 
 
The ANSI specifications do have limits to the spacing tolerance. Specifications state that the 
accumulated error must not exceed the entire field. 
 
The ANSI specified size limits for check sizes are: 
Length 

Minimum 6.00 inches (152 mm) 
Maximum 8.75 inches (222 mm) 

Height 
Minimum 2.75 inch (70 mm) 
Maximum 3.67 inches (93 mm) 
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The M90PLUS will process checks within these size limits. 
 
The bottom edges of the MICR characters should be in alignment within: 
±0.007 inch (0.18 mm) CPA 
±0.015 inch (0.38 mm) ISO 
±0.030 inch (0.76 mm)  ANSI 
 
Skew is the vertical tilt of a character or line relative to the bottom edge of the check and should 
not exceed ±1.5 degrees on any character. 
 

Document Processing Speed 
Nominal speed 7 inches per second (ips) 
Initial acceleration Reaches nominal speed within the first 0.50 inch of document 

travel; no MICR will be read during this acceleration period. 

Document Handling 
Passes MICR data is read in one pass. 
Read direction Forward only, right to left on document 
Skew Less than 0.01 inch per inch of document travel 
Edge alignment Document must be inserted against a bottom edge guide 
Facing Document is inserted right edge first, face up 

 

Check Design 
The data that appears on the face of either a personal or a business check is necessary for the proper 
processing of the check by the banking industry. 
 
The elements of a check are usually comprised of: 
• Date line 
• Amount lines 
• Payee line 
• Signature line(s) 
• Financial institution name 

• Memo line 
• Account title  
• Check serial number  
• Transit number  
• MICR line 

 
The date is a required data element on a check. The date is written by the maker and represents the day 
on or after which the transfer of the amount of the check may take place. The date line is provided in 
the upper right corner of the check and is positioned such that it does not interfere with any other 
elements of the form. 
 
The amount of the check is also required for negotiation. To prevent tampering, the amount appears 
twice on the check. The appearance of the numeric amount is referred to as the "convenience amount," 
while the amount identified as text is referred to as the "legal amount." 
ANSI specifies the standard for the location of the convenience amount for all styles of checks. The 
area may be highlighted by the use of a preprinted box and dollar sign. 
 
The area for the legal amount is normally located to the left of the convenience amount, but it may be 
above it or below it. 
 
The payee area of the check provides a line for the purpose of entering the name of the payee. 
 
The signature line(s) is/are located in the bottom right portion of the check, above the MICR area. The 
signature area should not interfere with the 5/8-inch clear area at the bottom of the check. This limit is 
set to avoid interference with the MICR information. 
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The name of the institution where the account is located is referred to as the drawee institution. The 
drawee institution name and address are generally printed in the lower left section of the check, directly 
below the payee and legal amount areas. 
  
A line is generally printed in the bottom left corner of the check below the drawee institution name. As 
with the signature line(s), this information must be positioned at least 5/8 inch above the bottom of the 
check. 
 
The title of the account is normally printed in the upper left corner of the check, directly above the 
payee line. This area provides customer information that may include their address and telephone 
number. 
 
The check serial number is generally printed in the upper right corner of the check. This number is not 
a required element of the check and only provides a convenience to the account holder. In most cases, 
the check number appears a second time in the MICR line. In many cases, it is printed with the same 
magnetic ink used for the MICR line. If a check is processed upside down, this information may be 
read as invalid MICR data. 
 
The transit number is a fractional number printed in the upper right corner of the check. The number is 
used as an identification number for the institution and is used in routing the check through the banking 
system. The transit number is also present in the MICR line. 
The MICR line is the line of machine-readable information printed at the bottom of each check. The 
M90PLUS is dependent on the accuracy and integrity of the data contained within this line. Unlike the 
fixed elements of the form, as described above, the information in the MICR line must be printed using 
magnetic ink and in a special MICR font. 
 
The format of the MICR line must conform to the standards set forth by ANSI specifications. The 
MICR line is contained within an area called the "clear band" located at the bottom of the check. 
 
In accordance with ABA/ANSI standards, the minimum size of the clear band is defined as the bottom 
5/8 inch (16 mm) of the check document. 
 
All MICR characters must be in a single line within the clear band. In accordance with ABA/ANSI 
standards, the MICR line must be positioned as follows. 
• 3/16 inch (4.8 mm) from the bottom edge of the check, ±1/16 inch (±1.6 mm) 
• 5/16 inch (7.9 mm) from the right edge of the check, ±1/16 inch (±1.6 mm) 
• 1/4 inch (6.4 mm) from the left edge (minimum) 
 
This figure illustrates the clear band dimensions for the E-13B font. 
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6 inch

2.75

0.5 inch

Typical E-13B Document

0.125 inch min.

0.25 inch

0.1875 inch 0.625 inch
Clear Zone

 

MICR Fonts 
The two magnetic fonts used in coding the MICR line worldwide are E-13B and CMC-7. 
 
The E-13B font was developed and accepted as the standard by the ABA in 1958. E-13B is used 
mainly in the USA, Canada, Australia, and Columbia, as well as Europe, Central America, and certain 
Far East countries. 
 
The CMC-7 font was developed by the French computer company, Machines Bull, and has been the 
official French standard since September 1964. Other countries using this font are found in Europe and 
South America. 
 
In addition to the two magnetic MICR fonts, some European countries use OCR-A and OCR-B, which 
are optically read check-processing fonts. 

 
There are different syntaxes in different countries, even when the same MICR font is in use. 
 
The M90PLUS only reads the E-13B font. 
 

E-13B 
There are two types of characters in the E-13B font: numbers and symbols. 
 
The ten numeric characters of the font are 0-9: 

 
 
The four symbols used to control the interpretation of the MICR line include: 

Transit Sym bol
D ash Sym bol
O n-U s Sym bol
A m ount Sym bol  

 
As shown below, the MICR line is separated into distinct parts or units. The beginning and end of 
each unit are indicated by using the special symbols. These units are referred to as code line fields. 
Due to the principle of MICR being a common machine language, some of these fields have a 
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fixed format, while others are open to the individual requirements of different banks. The 
M90PLUS Reader reads checks from right to left starting with the amount field (if present). 
 
It is a requirement of the bank of first deposit to MICR-encode the amount field of the check. 
However, the M90PLUS is intended to process the check before the amount has been added. 

Typical Document

Document MICR data code line
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In general, Personal and Business checks are formatted as follows: 
 
Typical Information Fields on a Business Check 

 
Typical Information Fields on a 6-inch Personal Check 

 
The On-Us symbol tells the reader that the next few numbers identify, among other items, the 
account number. Since the issuing institution determines the content of the On-Us field, the bank 
branch the check is drawn on as well as the check serial number may also be indicated. The check 
serial number is typically to the right of the On-Us symbol, but there are no guarantees. This is the 
field that causes the biggest problems for automated check authorization. If the On-Us field 
contains the check serial number, it will be different for each check. The serial number must be 
removed before the account number can be identified. Using the bank ID in the transit field to 
determine where the check serial number is placed in the On-Us field typically solves this problem. 
 
On larger, business size checks, the On-Us symbol is also used to define a field on the left end of 
the check. The optional field, called the auxiliary On-Us field, is determined by the bank and 
frequently contains a multiple digit serial number. 
 
There are always two transit symbols in a MICR line, one is the opening of the transit field and the 
other is the transit field closing symbol. They tell the reader/sorter that the numbers between these 
symbols identify the institution upon which the check is drawn (which is where the document 
should be sent for processing). Checks are often not processed in branch offices, but in central 
processing locations, which ensure that documents take the shortest route and processing time in 
the Federal Reserve System. 
 
The two amount symbols tell the reader/sorter that the numbers between the symbols are the 
amount of the check. Generally, this field will be blank because the amount is normally added later 
by the bank. However, some applications may add the amount field while printing checks. 
 
The dash is sometimes used as a separator within the On-Us field, although reader/sorter 
manufacturers discourage its use because of detection problems. Some banks still use the dash to 
separate the bank branch number from the account number. 
 
As mentioned previously, the exact field structure is a function of the national standards, while the 
example above is that of the United States of America. Field lengths may vary as a function of the 
national requirements and even the detail usage of the symbols may be different. 
Even within the national standards there may be opportunities for some significant level of 
variation within fields. The fact that these standards do not cover the location or meaning of all the 

Routing Field

On-Us Field

Check
Number

Account Number
Transaction Code
Processing Code

Amount Field

External Processing Field

Auxiliary On-Us Field

 

Routing Field

On-Us Field

Check
Number

Account Number
Transaction Code
Processing Code

Amount Field

External Processing Field  
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information contained in the MICR data presents a problem for automatic check readers that must 
rely on software algorithms for identifying the various fields of information on a check. 
 

E-13B Character Design 
All of the E-13B characters are designed on a 7 by 9 matrix of 0.013-inch squares. The minimum 
character width is four squares (or 0.052 inch) for the numbers 1 and 2, while the maximum width 
is 0.091 inch for the number 8 and four special symbols. All characters, except the On-Us and dash 
symbols, have a height of 0.117 inch. 
 
The height of the On-Us symbol is 0.091 inch, while the dash is 0.052 inch; both still multiples of 
the basic 0.013-inch unit. 
 

CMC-7 
Note: The M90PLUS does not currently support CMC-7. This section is for reference only. 
 
The CMC-7 is an alternative MICR font that has been adopted in various countries around the 
world. The usage of the CMC-7 control characters roughly parallel the usage of the E-13B control 
characters. There are, however, significant differences. 
 
The CMC-7 consists of ten numeric characters (0-9), five special symbols, and 26 alphabetic 
characters (A-Z). 
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The five special symbols include: 

S-1  Internal 

S-2  Amount 

S-3  Terminator 

S-4  Not used 

S-5  Routing 
 
The S-1 symbol serves a purpose similar to the On-Us symbol in that it identifies the start of the 
bank's internal information (account number, etc.). However, while the CMC-7 field structure has a 
similar E-13B auxiliary On-Us field, the S-1 symbol does not have any role in that field. 
 
The S-2 symbol identifies the start of the amount field. Unlike the E-13B structure, this symbol is 
not used to terminate the amount field. The CMC-7 amount field terminates when the appropriate 
numbers of digits (minimum 10, maximum 12, followed by a blank) have been detected. 
 
The S-3 symbol is used as the terminator for the bank routing information and appears a second 
time (following a minimum of four digits, maximum of seven digits) as the terminator of the check 
number field. 
 
The S-5 symbol is the analog to the transit symbol of the USA E-13B structure. However, as with 
the Australian usage of E-13B, the S-5 symbol is not used to terminate the bank routing 
identification. 
 
Although the structure of the S-4 symbol is defined, it does not serve any role in the structure of 
the MICR line. 
 
Additional differences from the E-13B font are indicated in the CMC-7's character height and 
width. The character height for all of the numeric characters is 0.112 inch (2.85 mm), and the 
special symbol is 0.106 inch (2.70 mm). Unlike the E-13B font, the CMC-7 characters all have the 
same width. Each CMC-7 character format consists of seven vertical strokes separated by six 
spaces of either 0.0118 inch (0.3 mm) or 0.0197 inch (0.5 mm) referred to as short and long 
intervals. Each character contains two long intervals and four short intervals. Different 
permutations of the long and short intervals identify each character. 
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MICR Field Formats 
There are standards that govern the placement and format of some fields of information printed in the 
MICR data of a check. The fact that standards do not cover the location or meaning of all the 
information contained in the MICR data of a check presents a problem for automatic check readers 
(such as the M90PLUS) which must rely on software algorithms for identifying the various fields of 
information on a check. 
 
The process of inspecting the MICR data information and separating particular fields of information 
can be done by the MICR reader or host application. In any case, a set of rules must be developed to 
separate the various information fields. This will only work on checks whose MICR data format 
follows industry conventions. Once the fields are separated, the information is reformatted for 
processing by an on-line check processing and clearing service. There are over 70 formats that are used 
by check processing and clearing services. The M90PLUS printer can be programmed to generate most 
of these formats. 
 
The MICR line contains 65 positions, numbered from right to left and grouped into four fields: 
• Amount 
• On-Us 
• Transit 
• Auxiliary On-Us 
 
All checks have at least three of the fields (amount, On-Us, and transit number). Commercial checks 
have an additional field on the left of the check, called the auxiliary On-Us field. Some checks also 
have an external processing code (EPC) digit, located between the transit and auxiliary On-Us fields. 
 
The amount and transit fields have a standardized content, while the contents of the On-Us fields can 
vary to meet the individual bank's requirements. The figure below illustrates the placement of the four 
fields on a check. 
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Check character position table 
For accurate formatting of the MICR line, each bank provides a MICR Printing Specification to 
identify the proper contents of the various character positions. The MICR Printing Specification 
includes the: 
• Account number, title, and address; 
• General specifications regarding check size and format; 
• Position of the various control characters and digits to be entered into the routing field; 
• Structure of the On-Us and auxiliary On-Us symbols; and 
• General specifications regarding the bank's quality control procedures. 
 
Each MICR symbol, and the numbers between those symbols, must be properly registered, so the fields 
do not flow into one another. The following information describes the specifications for each field. 
 

Amount field 
The amount field is the right-most field and falls between character boxes 1 and 12. The amount 
field will usually be empty when the document is processed by the M90PLUS Printer. The amount 
symbol and numbers are optionally entered later at the bank. Position 1 is for the amount field 
symbol, and positions 2 through 11 for the actual amount. The amount is right justified, with all 
unused positions to the left being filled in with zeros. 
 

On-Us field 
The second field from the right is the On-Us field. This field falls between character boxes 14 and 
31, after a blank space at position 13; which is used as a separator from the amount field. 
 
This field includes variable information from the banking institution, generally containing the 
account number. The last position of this field is usually followed by a blank in position 32. 
 

Transit field 
The transit field falls between character boxes 33 and 43. On a check having four fields, the transit 
field is second from the left. However, shorter personal checks will not have an auxiliary On-Us 
field. In this case, the transit field is the left-most field of the three fields. The transit field never 
has blank spaces. 
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External processing code (EPC) field 
The external processing code (EPC) field is an optional field that falls between the transit and 
auxiliary On-Us fields at character box 44 or 45. When present, this field indicates that the 
document is eligible for special processing. 
 

Auxiliary On-Us field 
The auxiliary On-Us field is an optional field sometimes used by the banks for additional 
processing information or high value serial numbers. When it is present, it is left-most on the 
check, falling between character boxes 45 or 46 through 65. 
 
This field is not present on personal checks because of space limitations. On business checks, this 
field usually contains the check serial number or accounting control information specific to that 
account. 
 
In general, personal and business checks are formatted as follows. 
 
Typical Information Fields on a Business Check 

 
 
Typical Information Fields on a 6-inch Personal Check 
 

Routing Field

On-Us Field

Check
Number

Account Number
Transaction Code
Processing Code

Amount Field

External Processing Field  
 

Routing Field

On-Us Field

Check
Number

Account Number
Transaction Code
Processing Code

Amount Field

External Processing Field

Auxiliary On-Us Field
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Field Position Description 
Amount 1 to 12 Fixed field signifying the amount of the check. 

Position: 
1 Opening amount symbol 
2 to 3 Cents 
4 to 11 Dollars (zero-fill to left) 
12 Closing amount symbol 
13 Left blank 
The structure of data in this field is completely specified by 
standards. It is always bounded by E-l3B amount symbols. 

This field is typically not present for M90PLUS MICR 
operation. 

On-Us 
 

14 to 31 
 
 
32 
 

Content is determined by each institution; generally contains 
the account number. 
May optionally extend 0 to include Position 32. 
May also contain the serial number, the transaction code, or 
both.  

Transit or Routing 
 

33 to 43 
 

An eleven digit field that identifies the check's issuing 
institution's unique identification code. It also contains 
information on the bank's Federal Reserve district and home 
office code. 
Position: 
33 Opening transit symbol 
34 Check digit (This number combined with the first 

eight digits verifies the accuracy of the routing 
number in computer processing.) 

35 to 38 Institutional identifier (a four-digit check routing 
symbol) 

39 to 42 Check routing symbol. (The first two digits are the 
federal reserve district for the institution. The third 
digit identifies the federal reserve office or a special 
collection arrangement. The fourth digit shows the 
state for the institution or a special collection 
arrangement.) 

  43 Closing transit symbol 
Use of this field is mandatory. 

External 
Processing 
Code (EPC) 

44 or 45 
 

If present, the EPC field represents participation in an ANSI 
authorized program that requires special handling or 
processing in the collection system. 

Auxiliary On-Us 
(optional) 
 

45/46 to 65 
 

Content determined by each institution; contains 
numbering, transaction codes, and internal controls; 
only used for checks longer than 6 inches (152 mm). 
(The rightmost symbol must start within 0.25 inch (6.35 mm) 
of the leftmost transit symbol.) 
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MICR Data Format 
The MICR reader reads and can return to the host all of the MICR data from the document. In 
default mode, it does not attempt to format the data and is referred to raw data. It is up to the host 
to format the data into whatever format is required by the clearing system. At present there are 
over 70 different formats used by the clearinghouses. By default, the MICR reader returns all the 
readable MICR data on the document (raw data). Most of the 70 formats can be generated from 
this data. The M90PLUS is not intended to return the “Amount field”. This field is not applied to 
the check until after it is processed by the banking system. For this reason, any format that requires 
the Amount field cannot be generated. The M90PLUS does not return the read quality of the 
MICR code. Again, any format that requires a quality field cannot be generated. 
 
Most Clearinghouse formats consist of Transit Number, Account Number, and Check Number with 
various separators and delimiters. All of these formats can be generated from the data returned by 
the M90PLUS MICR reader. 
 
The M90PLUS is intended to read blank checks and provide the host with the Transit, On-Us, and, 
if present, the Auxiliary On-Us field. The host would then add a formatted Amount field to that 
data and pass it on for processing by the clearinghouse. The clearinghouse would either clear or 
reject the check. The host application would then fill out the check or eject it from the printer. The 
operator would then take the complete check and have the customer sign it. After the check is 
signed, it would be placed back in the printer (upside down) and endorsed. 
 

MICR Format Translation 
Some stand-alone readers provide parsing algorithms. This was done because the reader was to be 
a replacement for the operator entering the check data from a keypad. The intent was to substitute 
the MICR reader for the keypad, without having to changing the application. When an unknown 
check format was encountered, the operator would then be able to take over and enter the check 
data. As check processing in the retail market developed, the variation in check formats became 
more and more of a problem. Over time various schemes were developed to overcome these 
variations. 
 
The M90PLUS is not intended as a keypad replacement, but as an integrated part of the point-of-
sale system. Check clearinghouses are now able to take most any check format and parse it into 
their format to process the information. To prevent errors, the clearinghouses now prefer that all 
data read, without any preparsing, be made available to the clearinghouse. This gives them the 
most flexibility and best chance of parsing the check information correctly. 
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The M90PLUS does not parse the MICR data as stand-alone readers do. It does some internal field 
parsing to verify that the check has been read correctly. However, all the check data is returned as 
read. This is sometimes referred to as raw data or raw data mode. 
 
There are no defined ASCII equivalents for the special MICR symbols. There are a few standards; 
(our default is the most common); however, there are variations. The printer can be configured to 
return any ASCII character for these symbols. This translation is done with a symbol translation 
table inside the printer. The table has six entries indexed from one to six. As default, the following 
characters are used. 
 

Table Symbol Index Return Code Hex Function 
1 t 74H Transit symbol 
2 - 2DH Dash symbol 
3 a 61H Amount symbol 
4 o 6FH On-Us symbol 
5 <sp> 20H Blanks between characters 
6 ? 3FH Rejected character 

 
This table can be temporarily or permanently changed. The Set Translation Table command can be 
used to alter the table and replace the special symbols with any ASCII character (except a NULL). 
The default for this table can be permanently altered with a save translation table extended 
diagnostic command. This table can be specified as part of a special printer configuration. 
 

Communications with the MICR 
The MICR reader must return information to the host. For this reason, the printer must be configured in 
Serial or IEEE 1284 mode. These modes allow a reverse channel for MICR information. In most cases, 
commands used to control the MICR will return status or information to the host. In all cases, the 
format of this information is the same regardless of whether the printer is Serial or IEEE 1284. 
 
Returned data format: 

 [ETB],<length>, Read Status, check data or 
 [CAN], <length>, Fault Status 
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The read status and error codes are defined as follows: 
Bit Status Code 
0 Data present 
1 Amount field present 
2 Amount field present with errors 
3 Transit field check-sum failed 
4 Auxiliary On-Us Field present 
5 Unreadable data present (not including Amount field) 
6 Always 1 
7 Always 0 

 
A fault status is generated if the reader hardware was unable to process the requested transaction. For 
example, this would occur if the reader were asked for data before a check was read. 
 
The typical read responses might be as follows: 
[ETB],<31><41H>t123456780t12 345-567890o 1234 
 ^   ^  ^  ^ 
 |   |  |  +- Check Data 
 |   |  +----- Data present 
 |   +--------- 31 bytes follow 
 +--------------- Read is OK and data follows 
 
[ETB],<40><43H>t123456780t12 345-567890o 1234 a000234a 
 ^   ^  ^  ^ 
 |   |  |  +- Check Data 
 |   |  +----- Data present with amount field 
 |   +--------- 40 bytes follow 
 +--------------- Read is OK and data follows 
 
[ETB],<35><51H>o0123456o5t123456780t12 345-567890o 
 ^   ^  ^  ^ 
 |   |  |  +- Check Data 
 |   |  +----- Data present with Auxiliary On-Us field 
 |   +--------- 35 bytes follow 
 +--------------- Read is OK and data follows 
 
The printer finds the transit field in the MICR data. It contains a Mod 10 check-sum. This check-sum is 
checked. If the check-sum is wrong or the field does not exist, the transit field check-sum flag is set. 
 
If an auxiliary On-Us field is found, the auxiliary On-Us field flag is set. The auxiliary On-Us field is 
not moved or altered in any way by the printer. 
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If an amount field is found on a check, the amount field found flag is set. During typical applications 
for the M90PLUS, this field should not be present. If it is found, there may be an error in it. Any errors 
in this field will not set the unreadable data flag. (The M90PLUS is not designed to read this field) 
However, an Amount field error flag will be set. 
 
If unreadable data (such as a rejected character) is found on the check (except for the amount field), the 
unreadable data flag will be set. If the Retry feature is active, the check read will be retried. If the retry 
limit is reached or the retries are off, any data that was read will be returned. The rejected character will 
be placed in the unreadable locations. 
 
The reader combines multiple spaces into a single space. 
 
If the data present flag is not set, there was no readable MICR data on the check. If there is no data 
returned as well, there was no magnetic ink detected. 
 
[ETB],<1><40H> 
 ^   ^  ^  ^ 
 |   |  |  +- No Check Data 
 |   |  +----- No Data present bit 
 |   +--------- 1 byte follows 
 +--------------- Read is OK and data follows 

[ETB],<10><68H>? ? ? ??? 
 ^   ^  ^  ^ 
 |   |  |  +- No readable Check Data 
 |   |  +----- No Data present, errors in the data 
 |   +--------- 35 bytes follow 
 +--------------- Read is OK and data follows 

 

Operator Lead Through 
During normal operation, the M90PLUS provides operator lead through for slip and MICR operations. 
In general, the MICR is regarded as a Slip operation. However, if the operator is to insert a check, the 
MICR reader will signal this with the green indicator. 
 
Inserting a check 
1. When the host requests a check (either a check read or transport), the printer will enter slip mode 

and turn on the green MICR indicator. 

2. The check should then be inserted into the reader with the MICR line facing up and to the right. 
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3. The MICR reader will then delay slightly (to allow alignment) and start to read the check. 

• The operator should not restrict the check from being feed into the printer. 

• If the reader detects the check, but it is skewed or not allowed to feed, the reader will stop and 
enter error mode. Error mode is indicated by fast blinking the orange indicator, slow blinking 
the green indicator on the printer, and lighting the MICR red indicator. If the check is easily 
accessible from the front of the printer, carefully pull it out of the reader, and press the 
RESUME key. If the check is not accessible from the front, press and hold the RELEASE key 
until the check is available at the top of the printer. Continue to hold the RELEASE key until 
the check is free and can be removed. If the RELEASE key is pressed again, the forms 
compensation mechanism may prevent the slip feed from operating. If this happens, release 
the RELEASE key, and then press it again. 

• The printer will continue to try to read the check until the read is successful or the retry limit is 
reached. 

4. When the check is successfully processed, the green indicator will go out. 

• If the check has MICR data that could not be read even though the read retry option is active, 
the check will be ejected, and the printer will enter error mode. Error mode is indicated by fast 
blinking the orange indicator, slow blinking the green indicator on the printer, and lighting the 
MICR red indicator. 

• The check should be removed from the printer and the RESUME key pressed. The printer 
then reenters read mode. 

 

Control Codes 
Function MICR Reader Reset 
ASCII [ESC]mI  
Hexadecimal 1BH 6DH 49H 
Decimal <27> <109> <73> 
IPCL &%MQ 
Return [ETB] <l> Status 
Description The command resets the MICR reader to the initial state. It returns status as 

a result. The length will be zero and no status unless the reader is defective. 
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Function MICR Reader Status Request 
ASCII [ESC]mS  
Hexadecimal 1BH 6DH 53H 
Decimal <27> <109> <83> 
IPCL &%MS 
Return [ETB] <3> Status, not used, not used 
Description The command causes the MICR reader to return its current status. The status 

bits are typically defined as follows: 
(Bit 0) 001H, 00H, 63H Reader has stopped and is idle. 
(Bit 2) 004H, 00H, 63H Read is complete. 
(Bit 3) 008H, 00H, 63H Document is in reader. 
(Bit 7) 080H, 00H, 63H Reader is ready. 
            00H, 63H  Only look at first byte. (63H is not always 

the case.) 
 

Function MICR read request and return data 
ASCII [ESC]mR  
Hexadecimal 1BH 6DH 52H 
Decimal <27> <109> <82> 
IPCL &%MR 
Return [ETB] <l> Data or [CAN] <l> Status 
Description The command asks the MICR reader to wait for and then read a document. 

It returns the data or a result error status. 

 [ETB],<length>, Read States, data or 
[CAN], <length>, failure status 

 

The status fields are defined as follows: 
Failure Status Bytes Description 

0CFH Document speed too slow 
0CEH Sensor error 
0CDH Paper jam 
0CCH No read has occurred 

 
Read Status Bits Description 

Bit 0 Data present 
Bit 1 Amount field present 
Bit 2 Amount field present with errors 
Bit 3 Transit field check-sum failed 
Bit 4 Auxiliary On-Us field present 
Bit 5 Unreadable data present (not including amount field) 
Bit 6 Always 1 
Bit 7 Always 0 
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Status Examples: 
Status = “A” Read is OK; transit field is present and correct, and there are no errors. 

Status = “C” Read is OK; transit field is correct. There is an amount field, and there are no 
errors. 

Status = “I” Read is OK, but the transit field is not correct. There are no unreadable 
characters. 

Read Retries 
The M90PLUS provides an optional read retry feature. This feature eliminates the requirement for 
the host application to deal with retrying reads with questionable data. If a check is in poor shape, 
there is a possibility of a misread. By passing the check through the reader a second time, the 
check will be further magnetized and may be easier to read. If the read retry feature is active and 
the previous read found unreadable data, (bit 5 set), the check will be ejected and a read error 
indicated to the operator. This will be displayed by signaling a load failure with the red LED on the 
reader. The check should be removed from the printer, and the RESUME key pressed. The printer 
will then retry the read. No data will be returned to the host until there are no unreadable 
characters, or the retry limit is reached. If the retry limit is reached, the defective data is returned to 
the host. The printer does not provide any operator error indication when the retry limit is reached. 
It is up to the host application to provide operator assistance. If there is no MICR data on the 
check, the data will be returned to the host without retrying. 

 

Function MICR Data Request 
ASCII [ESC]mD  
Hexadecimal 1BH 6DH 44H 
Decimal <27> <109> <68> 
IPCL &%MD 
Return [ETB] <length> Read status, Data or 

 [CAN] <length> Fault status 
Description The command asks the MICR reader to return previously read data. The 

response is the same as the read command. 
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Function MICR read request (No data is returned). 
ASCII [ESC]mP 
Hexadecimal 1BH 6DH 50H 
Decimal <27> <109> <80> 
IPCL None 
Return None 
Description The command asks the MICR reader to wait for and then read a 

document. It does not return the data or any resulting error status. 
Inquire commands should be used to track the read process. The 
[ESC]mD (return data) command will then return the MICR data. 

 

Function MICR read request with check already in throat (No data is 
returned). 

ASCII [ESC]mO 
Hexadecimal 1BH 6DH 4F 
Decimal <27> <109> <79> 
IPCL None 
Return None 
Description The command asks the MICR reader to read a document already in the 

reader. If the document is not present, it will wait for it. It does not 
return the data or any resulting error status. Inquire commands should 
be used to track the read process. The [ESC]mD (return data) command 
will then return the MICR data. 

 
Function MICR Load Request 
ASCII [ESC]mL 
Hexadecimal 1BH 6DH 4CH 
Decimal <27> <109> <76> 
IPCL &%ML 
Return None 
Description The command asks the printer to load a previously read document into 

print position. No status is returned. If the load fails, the printer enters 
load error mode. In this case, the document will be released and must 
be reloaded into the printer using the normal slip path. 
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Function MICR Eject Request 
ASCII [ESC]mE  
Hexadecimal 1BH 6DH 45H 
Decimal <27> <109> <69> 
IPCL &%MP 
Return None 
Description The command asks the printer to reject the document. The document is 

fed through the printer and ejected out the top. The document is then 
released. 

 

Function MICR Transport Request 
ASCII [ESC]mT 
Hexadecimal 1BH 6DH 54H 
Decimal <27> <109> <84> 
IPCL &%MT 
Return None 
Description The command asks the printer to load a document through the MICR 

reader and position it for loading. The document is fed through the 
reader but not read. The document can then be positioned to the top of 
the form by the [ESC]mL command. 

 
Function Set MICR Start Delay Set  
ASCII [ESC] [EM] M <n> 
Hexadecimal 1BH 19H 4DH <n> 
Decimal <27> <25> <77> <n> 
IPCL &%ZM <m1> 
EPOS None 
Description The command adjusts the delay from when the MICR document sensor 

sees the document, until the transport is started. The command allows 
time for the operator to align the document before the reader clamps it. 
The default is 300 mS. 

Where <n> 0 = 0 mS 
 1 = 100 mS 
 2 = 200 mS, and so on to 
 7= 700 mS 
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Function Set MICR Retry limit  
ASCII [ESC] [EM] R <n>  
Hexadecimal 1BH 19H 52H <n> 
Decimal <27> <25> <82> <n> 
IPCL &%ZR <m1> 
EPOS None 
Description The command sets the read retry limit. The value can be from 0 to 3. If 

the value is 0, no retries are attempted. The default value is set in the 
menu. 

 

Function MICR Read Cancel 
ASCII [ENQ] <12> 
Hexadecimal 05H <0CH> 
Decimal <5> <12> 
IPCL None 
Description The [ENQ] command is a real time command that forces a MICR read 

command to stop and return no data. The command can be used to get 
the printer out of a read command. It has no other effect on the printer 
and is always acknowledged. (See other ENQ commands for a 
description). If the read is complete before the ENQ <12> is issued, the 
read command will operate normally. 
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Function Set Translation Table 
ASCII [ESC] m X <n1> <m1> <n2> <m2> ... <ni> <mi> <0>... 
Hexadecimal 1BH 6DH 58H <n1> <m1> <n2> <m2> ... <ni> <mi> <0> 
Decimal <27> <109> <88> <n1> <m1> <n2> <m2> ... <ni> <mi> <0> 
IPCL None 
Description The command sets the MICR translation characters. It is used for the 

raw data return only. If no translation is specified, the symbols shown in 
the table below are used. The command does not save the table to the 
configuration EEPROM. 

Where: n = ID 
m = character to translate to 

Table ID <n> Code <m> Hex Function 
1 t 74H Transit symbol 
2 - 2DH Dash symbol 
3 a 61H Amount symbol 
4 o 6FH On-Us symbol 
5 <sp> 20H Blanks between 

characters 
6 ? 3FH Rejected character 

 

Function MICR Extended Diagnostics 
ASCII [ESC] ~ <n> 
Hexadecimal 1BH 7EH 
Decimal <27> <126> 
IPCL None 
EPOS [ESC]~<n> 
Where n: 

N <l><h> forces a MICR speed calibration. 
M sets the MICR calibration from the last calibration document read. The 

command is intended to be part of the self-test MICR calibration 
procedure. 

X defines and writes the MICR translation table to EEPROM. The 
command follows the same pattern as the [ESC]mX command defined 
above. 

F resets the MICR calibration and translation table configuration back to
 default. 

O reads and returns the MICR calibration and translation parameters. 
V prints the revision level of the devices on the MICR/knife link. 
L sends any command down the MICR/knife link and returns the 

response. The command can be used to send diagnostic commands to 
the MICR module as well as set and read various parameters. (Note: all 
diagnostic commands must be enabled by an [ESC]y<8> command.) 
The command is not intended to be used by normal applications. 

 
The command format is as follows: 
 [ESC] ~ L <adr> <cmd> <len> <data ...> 

Where: adr = 00 for MICR and 80H for knife 
cmd = any command to the device 
len = length of following data; <0> if no following data 
data = following data 
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The response will be as follows: 

 <xx> <xx> <xx> <result> <len> <data> 
Where: xx = undefined 

result = response from device 
len = length of following data; <0> if no following data 
data = returned data 

Description These commands are designed to be used by Ithaca Peripherals to help 
adjust and test the printer. There is no guarantee that these commands 
are valid and/or stable. They are not intended for use by the end user. 
To prevent accidental use of these commands, they must be enabled by 
an [ESC]y<8> command. In some cases, a pass code sequence is also 
required. 

 

 

 

 

 

This guide contains commands that relate to the MICR reader. For additional extended diagnostic 
commands, see the PcOS Series 90PLUS Programmer’s Guide. 
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