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Non-Printable and Special Characters? … BYTE me! 

 

Louise Sims, Phastar Ltd., London, UK 

ABSTRACT 
As a form of computer character encoding, non-printable and special characters (NPSC) can be tricky to interpret, 
often appearing as blank spaces or unfathomable squares. In the pharmaceutical industry, the popularity of global 
work-sharing and data exchange has meant NPSC are appearing more frequently within clinical trial data and can be 
perplexing for the unsuspecting programmer. By taking the time to understand exactly what NPSC are allows us to 
create more efficient methods of programming for them and enable our data to become more meaningful.  
 
This paper gives a brief introduction to NPSC, highlighting some of the programming difficulties which can be 
encountered from them, including importing external spreadsheets containing NPSC into SAS®, managing NPSC 
within SAS data and forcing NPSC to appear in outputs when needed. Solutions to these common problems are also 
given, so the reader need never be intimidated when faced with square boxes again.  

INTRODUCTION 
Non-printable and special characters originate as a result of computer encoding. Computers can only interpret 
strings of numbers and therefore encoding is used as a method to represent character symbols, called character (or 
coding) sets, through numbers, called coding points. A Bit is the smallest unit of data and a Byte consists of 8 bits. 
Coding sets can either be Single Byte Coding Sets (SBCS) which mean that each coding point is represented in 1 
byte or less, or Multi-Byte Coding Sets (MBCS), where multiple bytes are required in order to include all of the coding 
points in the coding set. 

 

American Standard Code for Information Interchange (ASCII) is a 7-bit encoding set (and therefore a SBCS), which 
is a standard way of representing characters. It contains 128 character points (0 to 127) within its coding set which 
represent characters such as the English alphabet, numbers, punctuation and control characters (see Appendix 1.1). 
The extended ASCII coding set is an 8-bit encoding set which follows on from the first 128 characters of ASCII, 
containing character points 128 to 255. These additional coding points include letters with accents used in European 
languages such as French and German. However, there are different versions of the Extended ASCII coding set; see 
Appendices 1.2 and 1.3 for two different versions.  

 

Extended Binary Coded Decimal Interchange Code (EBCDIC) is another 8-bit encoding set which is only used in 
some IBM machines. EBCDIC represents characters in coding points 0 to 255, in the same way as ASCII, but 
different characters are represented at different coding points; therefore the two coding sets are not immediately 
compatible. ASCII is used much more widely as a standard compared to EBCDIC. 

 

The Unicode set is a much larger character set than both ASCII and EBCDIC, with each character between 8-bits 
and 32-bits in size, and it is a MBCS. The Unicode set consists of characters which can be used in most of the 
world’s languages, including Traditional Chinese and Cyrillic. Within the Unicode set, there are different methods of 
encoding, named as Unicode Transformation Formats (UTF). 

1. UTF-8 – this is a variable-length encoding method used for characters between 8-bits and 32-bits in size. 
So if a character can be represented in 8-bits, only 1 byte will be used. If a character requires 16-bits then 2 
bytes will be used. This variable-length method ensures additional space is not wasted when characters 
could be represented by a smaller amount of code. The first 128 characters of the UTF-8 are the same as 
ASCII to allow compatibility. 

 

2. UTF-16 – this is also a variable-length encoding method for character points between 16-bits and 32-bits in 
size. So again, this saves space as only the number of bytes needed to represent the character is used. 

 

3. UTF-32 – this is a 32-bit, non-variable encoding form. Therefore all characters encoded in this set use 4 
bytes for each coding point, meaning that this coding method takes up a lot more space than UTF-8 and 
UTF-16. However, it is a useful coding method for characters which require 4 bytes to be identified. 

HOW DOES CHARACTER ENCODING CAUSE NPSC? 
There are three main categories of character points in the ASCII set; non-printable characters (points 0 – 31), 
printable characters (points 32 – 127) and special characters in the extended ASCII code (points 128 – 255).  
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The non-printable characters consist of control characters which were originally designed for old Teletype machines 
to control where a Teletype would start printing from. Most of these characters are obsolete now and cannot be 
displayed correctly within data; however tabs, carriage returns and new line feeds are still used when inputting data 
today. Since there is no way of printing control characters, when these are present within data, they will often appear 
as blank spaces or represented by odd symbols, but they still can affect the appearance of a string of text. For 
instance, a carriage return will push text after the carriage return onto the next line. By contrast, printable characters 
can easily be interpreted and will appear in data as expected with no problems.  

 

Special characters from the extended set can be interpreted fine when the same version of the extended set is used 
to input as is to read the data. However, since there are different versions of the Extended ASCII set, if a different 
version is used to input the data compared to that which reads the data, the character points will correspond to 
different characters, which can lead to strange symbols being displayed instead of the intended character.  

 

The same concept applies to character points from the Unicode set. Depending on the choice of Unicode format 
used to encode data, again the source format may be different to the receiving format. For instance, within a SAS 
session, the encoding version used is defined at the initialization and is generally dependent on location. A SAS 
session ran in the UK is likely to be using the WLATIN1 encoding version, whereas a SAS session in Egypt is likely 
to be using WARABIC. If data was transferred from the two sessions using letters or characters only common to one 
of the two encoding versions, it would not appear correctly in the second session, and may appear instead as odd 
symbols or square boxes since the encoding version is unable to display the original character. This is common with 
global clinical trials being completed in sites across the world which use different languages and likely different 
encoding sets, particularly where manual data entry is permissible. 

 

To determine the default encoding version being used within a SAS session, the following code can be used. 

 
proc options option=encoding; 

run; 

 

Figure 1: The SAS log window, displaying the encoding for the SAS session. 
 

Checking the log window after submitting the code above shows the encoding version in the current SAS session is 
WLATIN1, which corresponds to the ASCII table in Appendix 1.1 and the extended ASCII table ISO 8859-1 in 
Appendix 1.2. For a full list of the different encoding sets within the Windows operating system, see Appendix 1.4. 
Encoding sets for other operating systems can be found in the SAS support documentation. 

NPSC WITHIN SAS DATA 

IDENTIFYING NPSC WITHIN DATA 

It can be tricky to detect NPSC within data, simply because they are often present in long free-text fields and it can 
be hard to spot them just by looking at the data. One useful SAS function which helps to detect NPSC in data is the 
NOTPRINT function. 

 

Syntax: NOTPRINT (“character string” <, start>) 

Where character string is the text to search for non-printable characters, start is the starting position within 
the character string to start searching. 

 

The NOTPRINT function searches for any non-printable characters within a specified string and returns the position 
of the first occurrence of a non-printable character. The optional argument start can be used to specify where the 
search commences from; a positive value of start means the search starts to the right and a negative value of start 
means the search starts to the left. If no value for start is used, the default start position is the beginning of the string. 

 

 For example, the code below can be used to check if any non-printable characters are present in the 
inclusion/exclusion criterion text variable, IETEST, from clinical trial data. A value of 0 in NTPRNT means the string 
in IETEST does not contain any non-printable characters. A value of greater than 0 in NTPRNT indicates the location 
of the first non-printable character in that string. 
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data ie; 

set sdtm.ie; 

  ntprnt=notprint(ietest); 

run; 

 

Once aware of the presence of a non-printable character, the RANK function can be used to identify which non-
printable character is in the data. 

 

Syntax:  RANK (expression)   

where expression is a character string 

 

The RANK function returns the coding point in either the ASCII or EBCDIC coding set of a given character. The 
coding point returned depends on the operating environment being used, i.e. for an IBM machine it is likely to be 
using EBCDIC coding, whereas Windows, UNIX and Macintosh machines will likely be using ASCII coding. 

 

Returning to our inclusion/exclusion example, we can use the following code to determine which non-printable 
characters are present in the data. 

 
data ie; 

set sdtm.ie; 

  ntprnt=notprint(ietest); 

  if ntprnt>0 then id=rank(substr(ietest,ntprnt,1)); 

run; 

 

Since we have obtained the location in the string for where the first NPSC is within the NTPRNT variable, we can 
then use the SUBSTR function in conjunction with the RANK function to identify the non-printable character at that 
point in the string. 

 

 
Figure 2: Identifying NPSC using the RANK function. 

 

Running on a Windows OS, we can see the first non-printable character in both of the two values of IETEST above 
correspond to ASCII value 10. Checking Appendix 1.1, we can see this is the line feed control character. By copying 
and pasting the text from one of the values with the line feed we can see how the non-printable character is acting 
on the text.  

 

 
Figure 3: Line feeds within SAS data displayed in Editor window. 

 

REMOVING NPSC WITHIN DATA 

Once NPSC are detected within data, it is often required to remove them so they do not adversely affect the 
interpretation or appearance of the data. Where possible, the first step should generally be for Data Management to 
remove NPSC from the source data. However, if it is not possible for Data Management to remove the NPSC, the 
following methods can be used instead. 

 

 Method 1: Using the COMPRESS function 

 

Syntax: COMPRESS (source <, characters><, modifiers>) 

Identifies the 
ASCII coding 

point of the first 
NPSC. 

Indicates the 
presence of NPSC 
and the position of 
the first instance. 
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Where source is the character string in which characters are to be removed from, characters is the optional 
argument where certain characters are specified to be removed from the source expression and modifiers 
are constants which modify the COMPRESS function. 

 

The COMPRESS function can be used to remove certain characters from a string. The modifiers k and w are 
particularly useful for our purposes. The k modifier keeps the characters in the string which satisfy the arguments. 
The w modifier adds printable characters to the list of the string. So using both modifiers in conjunction means the 
COMPRESS function would be modified to keep all of the printable characters in the string, meaning all of the non-
printable characters would be removed. 

 

In the example below, the COMMENT variable contains a few different NPSC which need to be removed. 

 

 
Figure 4: Multiple, different NPSC within a free-text field. 

 

data co_raw; 

  set raw.comments_all; 

  cmnt=compress(comment, , “kw”); 

run; 

 

 
Figure 5: NPSC removed in the CMNT variable using the COMPRESS function. 

 

In Figure 5 we can see that by using the COMPRESS function with the k and w modifiers has removed all of the 
NPSC from the comment. This function is ideal to use when removing multiple, different NPSC. 

 

Method 2: Using the BYTE function 

Another method to remove unwanted NPSC is to use the BYTE function to directly pick a NPSC, using its ASCII/ 
EBCDIC coding value.  

 

Syntax: BYTE (n) 

Where n is a numeric value between 0 and 255 and represents the coding point in ASCII or EBCDIC coding 
sets. 

The BYTE function returns the character represented by n in either ASCII or EBCDIC, depending on the operating 
environment. 

 

In the example below, there are multiple soft hyphens which appear in the verbatim medication text in the 
concomitant medications data. 

 

 

 
Figure 6: Multiple of the same NPSC within a free-text field. 

 

First we can use the NOTPRINT and RANK functions to find the ASCII coding value of the NPSC. Then we can use 
the BYTE function in conjunction with the TRANWRD and COMPBL functions to replace all occurrences of this 
NPSC with a single blank space. 
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data cm; 

  set raw.conmeds; 

  check=notprint(cmverb); 

  if check>0 then id=rank(substr(cmverb,check,1)); 

  cmverb_=compbl(tranwrd(cmverb, byte(id), ” “)); 

run; 

 

 
Figure 7: NPSC removed using the BYTE function. 

 

REPLACING NPSC WITHIN DATA 

There may be occasions where the NPSC displayed in the data is clearly the wrong character. This can often occur 
where the encoding version used to input the data is different to the version used to read the data. For example, the 
text below contains an arrow, whereas this should really be an apostrophe. 

 

 
Figure 8: Misinterpreted non-printable character in a free-text field. 

 

Using the RANK and SUBSTR functions, we can identify the coding point of the NPSC is ASCII character code 26, 
which represents the substitute control character. We can then use the BYTE function to replace any occurrences of 
this NPSC with the desired apostrophe. 

 
data co; 

  set sdtm.co; 

  id=rank(substr(coval,83,1)); 

  coval_=tranwrd(coval, byte(id), “’”); 

run; 

 

This then gives the following value in the COVAL_ variable, so the text now reads “PATIENT’S”. 

 
Figure 9: Replacing a NPSC with another character using the BYTE and TRANWRD functions. 

NPSC IN OUTPUTS 

LACK OF SPECIAL CHARACTERS WHEN REQUIRED  

There are sometimes cases where special characters are needed in outputs and they are not contained in the data, 
so we need to manually add these special characters in. For example, the units of some laboratory results contain 
Greek letters which are not contained in the WLATIN1 encoding set. For instance, the Greek letter µ represents 
micro in scientific units and the SI unit for Creatinine is µmol/L. 

 

Method 1: Adding NPSC to the data 

In the example below, a “u” is used instead of a “µ” for the value of PARAM; Creatinine (μmol/L).  

  

 
Figure 10: Laboratory unit using “u” instead of special character “µ”. 
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One solution is to add the special character to the data, so the correct units would carry through to the output. As 
long as we know the ASCII coding value of the special character and the encoding version of the current SAS 
session, we can add the special character to the data using the BYTE function. 

 

Checking Appendix 1.2 in the ISO 8859-1 extended ASCII character set, we can see µ is represented by the coding 
point 181. We can then either use the TRANWRD function to directly replace any occurrences of “u” with “µ” or 
alternatively we can concatenate the special character with a substring of the unit data as below.  

 
data adlb; 

  set adam.adlb 

  where paramcd=”CREAT_S”; 

  si_unit=byte(181)||substr(param,14,5); 

run; 

 

This then creates the following values in the data which can be used as required in outputs. 

 

 
Figure 11: Special character µ added into variable text using the BYTE function. 

 

Note that if the special character which needed to be added was not in the ASCII coding set, but was instead part of 
the Unicode set, the SAS function UNICODE can be used instead of the BYTE function to refer to a Unicode 
character point. 

 

Method 2: Adding NPSC to the output 

If we had a case where we didn’t need to change the data, but instead wanted to add a special character into part of 
a heading or label within an output, we could add the special character to the code used to generate the output. 

 

For example, the output below has the SI units for Total Bilirubin as umol/L in both the output title and subheading, 
whereas this should be µmol/L. 

 
Figure 12: Output needing special characters to be added to the title and subheading.  

 

For an ODS output, we can use the ODS escape character to display special characters in the output. First ensure 
the ODS escape character is defined before the PROC REPORT section of code in the output program as below. 

 
ods escapechar = “^”; 

 

Then within the PROC REPORT section of the output program, the following code can be added which will display 
the special character µ in a line within the main body of the output. The same code can also be added to the title text 
to display the letter µ in the output’s title. The key point to remember is to ensure the words “unicode” and “mu” are 
contained within curly brackets immediately after the ODS escape character. 
 

 compute before page / style={just=l}; 

   line @1 ‘Total Bilirubin (^{unicode mu}mol/L)’; 

 endcomp; 

 

Other special characters can be added in the same way, but by replacing “mu” with the keyword for the required 
special character. For example “alpha” for letter α and “beta” for letter β. Using the code above in the PROC 
REPORT generates the following output. 
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Figure 13: Output with special characters added in using the ODS escape character. 

 

THE NEED FOR MORE SPACE IN OUTPUTS 

There may be situations where we need extra space between text in an output in order to improve the appearance, 
particularly in outputs with long text strings which need formatting, as in the example below. 

 

 
Figure 14: Output with formatting issues 

 

In Figure 14, the Primary cause row “Hemorrhage (excluding hemorrhagic stroke or bleeding in setting of coronary 
revasc)” spans two lines due to its length and the small amount of space in the output. To improve the appearance of 
this row, where the text wraps onto the next line, ideally we would want the text to be indented by the same amount 
as the first line to clearly show it is part of a primary cause row and not a category or type row. 

 

One solution to this problem is to add a special character, often referred to as a “Hidden Dragon” or the “Invisible 
character” which creates a blank space within a text field. The Hidden Dragon character can be added using the 
shortcut key sequence Alt+255, which only works using the number pad on a keyboard. Note this is different to the 
blank space represented by ASCII code 32, as that blank space gets compressed when processed by SAS if is a 
leading or trailing blank, whereas the Hidden Dragon does not get compressed, making it very useful when adding 
spaces before the start or after the end of a character string.  

 

All characters within the ASCII coding set can be input by using Alt and the corresponding ASCII coding value. Note 
that for the extended ASCII characters, the Alt+code uses the CP437 extended ASCII coding set (also referred to as 
the PC/OEM 437 extended set), displayed in Appendix 1.3. By looking at the CP437 extended ASCII set, we can see 
the coding value 255 corresponds to a blank space, which is why Alt+255 on the number pad gives us the Hidden 
Dragon. The ISO 8859-1 extended ASCII set can also be input using the shortcut key sequence, but by adding a 
zero in front of the coding value. For instance, if we wanted to add the special character ±, we would type Alt+0177. 
Whereas if we were to use the CP437 extended ASCII set, we would type Alt+241 to obtain the character ±. 

 

Returning to our example above, we can use the Hidden Dragon multiple times to create an indent each time the text 
in the first column wraps onto a second line. In the code below, ORD=3 is assigned to each of the Primary Cause 
rows, ORD=2 is assigned to each of the Type rows and ORD=1 is assigned to each of the Category rows. For the 
Primary Cause rows, the text in the first column of the output is split up so the first 51 characters in the text are 
concatenated with 7 Hidden Dragon spaces (obtained by pressing Alt+255 seven times on the number pad), and the 
remainder of the text. An alternative to adding the Hidden Dragon using the Alt+ ASCII code point is to use the BYTE 
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function instead. This method was used for the Type row, which requires an indent of 4 spaces. Note when using the 
BYTE method, 4 separate BYTE functions are required for the concatenation, as below, since each BYTE function 
will return 1 character. 

 
data final1; 

  set final; 

 

** For the primary cause row, 7 blank spaces are concatenated between the text **; 

  if ord=3 then do;  

 if length(txt)>51 then col1=substr(txt,1,51)||”       “||substr(txt,52); 

 else col1=txt; 

     end; 

 

** For the Type row, the BYTE function adds 4 blank spaces for the indentation **; 

     else if ord=2 then do; 

if length(txt)>51 then col1=substr(txt,1,51)||byte(160)||byte(160)||byte(160)|| 

byte(160)||substr(txt,52); 

  else col1=txt; 

     end; 

     ** For the Category row, no indentation is needed **; 

     else col1=txt; 

   run; 

 

 
Figure 15: Output with formatting issues fixed through using the “Hidden Dragon” special character. 

IMPORTING EXTERNAL DATA CONTAINING NPSC INTO SAS 
One common source of NPSC within SAS data is from external data which is imported into SAS. If data is manually 
entered into a spreadsheet, for instance, at one location in the world, and then sent to be imported to another 
location, it is quite possible the two locations may be using different character encoding sets. Therefore, the external 
spreadsheet is likely to contain NPSC that the receiving site cannot interpret. 

 

If external data is received which contains NPSC, many times the data will be able to be imported into SAS and the 
data can be cleaned up as mentioned in the sections above. However, there can sometimes be cases where SAS is 
unable to import the data correctly because of the presence of NPSC. In this case, we would need to clean the data 
before it can be read into SAS. 

 

IMPORTING .CSV, .XLS AND .TXT FILES WITH NPSC INTO SAS 

A common method of receiving external data is through spreadsheets, and in particular, in .csv files. Sometimes, 
.csv files which contain NPSC will not import into SAS in the required format. For example, as in the .csv file below. 

 

 
Figure 16: A .csv file containing NPSC to be imported into SAS. 
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When trying to import this file into SAS, we get the following results. 

 

 
Figure 17: .csv file not imported correctly into SAS due to NPSC. 

 

As we can see from Figure 17, the data has lost its structure during the import process and cannot be used in this 
current state. The cause of this loss of structure is due to the presence of carriage returns and line feeds contained 
in the original .csv file, which causes issues for SAS when trying to process them. To resolve this problem, one 
solution is to manually clean up the non-printable control characters in the .csv file before importing into SAS, using 
Notepad++. 

 

Notepad++ has a Find and Replace feature which allows the user to search within a .txt file and replace any 
troublesome NPSC with a blank space, for example. Data received in either .csv, .xls or .txt files containing NPSC 
can all be cleaned up fairly easily within Notepad++, but it’s worth mentioning the extended Find and Replace feature 
needed for this task is not available in the basic Notepad software.  

 

Using either Ctrl+H or Search then Replace in the Toolbar within Notepad++ will bring up the following window. 

 

 
Figure 18: Find and Replace feature in Notepad++. 

 

Note that it is important to ensure “Extended (\n, \r, \t, \0, \x…)” is selected in the Search Mode section. You can then 
search for different NPSC using the Notepad++ codes. For example, a line feed is represented by \n, a carriage 
return by \r, a tab by \t and a null space by \0. Other NPSC can be searched by their coding value, using \xddd where 
ddd is the ASCII/Unicode coding value. 

  

If we edit our .csv file in Notepad++, we can see where some of the problems are. Within each subject’s records, 
there are line feeds which are causing information from one subject to be split over multiple lines. Therefore, when 
this is imported SAS counts each line as a new record; hence the loss of structure as shown above. 

 

 
Figure 19: Data from .csv file in Notepad++, showing the presence of NPSC within the data. 
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Using Find and Replace, we can remove the occurrences of the line feeds by searching for \n and replacing with a 
blank space. This then gives us the following file in Notepad++. 

 
Figure 20: Data from .csv with line feeds removed using Notepad++. 

 

If we now try importing the .csv file back into SAS with the line feeds removed, we can see the data is now imported 
successfully in the desired format. 

 

 
Figure 21: Data from .csv file successfully imported into SAS after removing NPSC. 

CONCLUSION 
In summary, NPSC often occur within clinical trial data as either blank spaces or substitute symbols. They are 
caused due to variations in the character encoding methods used to input and read data, which is increasingly 
common with global clinical trials since different encoding sets can be used for different languages. Despite more 
universal forms of character encoding such as ASCII and Unicode in place, most computer systems run on encoding 
versions which follow the native language, as encoding sets which encompass multiple alphabets are extremely 
large and require longer processing times.  

 

NPSC can cause problems within clinical trial data and can often be hard to spot within long, free-text fields. They 
can cause misinterpretation of data since the NPSC are not usually the intended character and often do not make 
sense within the context of the rest of the data. Furthermore, control characters in particular can cause problems 
when importing external data into SAS; causing data to lose its structure and become unusable.  

 

Using SAS functions such as NOTPRINT and RANK can help to detect the presence of NPSC within data. When 
NPSC are found, the first port of call should generally be for Data Management to remove them from the source 
data. However, in cases where this is not possible, functions such as COMPRESS and BYTE can be used to clean 
the data within SAS. For external data which needs to be cleaned before importing correctly, the Find and Replace 
feature within Notepad++ is a useful tool for quickly removing NPSC. 

 

Despite often needing to remove NPSC, there are some times where they can be useful; particularly when producing 
outputs. For instance, when needing to include characters from other languages not available on the keyboard, the 
BYTE or UNICODE functions can be used to display a character from other alphabets in data and outputs. 
Characters such as the “Invisible character” or “Hidden Dragon” can also be useful for adding spaces to improve the 
appearance of outputs. 

 

Although the presence of NPSC within data can be frustrating as they can affect the meaningfulness of data and 
quite often hinder processes we are trying to complete, once we understand the cause of NPSC and how to deal 
with them, they become much more manageable and even useful in the right circumstances. 
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APPENDICIES 
Appendix 1.1 ASCII Table 

 
 

Appendix 1.2 Extended ASCII Table (ISO 8859-1 version, also referred to as CP1252) 

Dec Chr Dec Chr Dec Chr Dec Chr Dec Chr Dec Chr Dec Chr Dec Chr 

128 € 144  160  176 ° 192 À 208 Ð 224 à 240 ð 

129  145 ‘ 161 ¡ 177 ± 193 Á 209 Ñ 225 á 241 ñ 

130 ‚ 146 ’ 162 ¢ 178 ² 194 Â 210 Ò 226 â 242 ò 

131 ƒ 147 “ 163 £ 179 ³ 195 Ã 211 Ó 227 ã 243 ó 

132 „ 148 ” 164 ¤ 180 ´ 196 Ä 212 Ô 228 ä 244 ô 

133 … 149 • 165 ¥ 181 µ 197 Å 213 Õ 229 å 245 õ 

134 † 150 – 166 ¦ 182 ¶ 198 Æ 214 Ö 230 æ 246 ö 

135 ‡ 151 — 167 § 183 · 199 Ç 215 × 231 ç 247 ÷ 

136 ˆ 152 ˜ 168 ¨ 184 ¸ 200 È 216 Ø 232 è 248 ø 

137 ‰ 153 ™ 169 © 185 ¹ 201 É 217 Ù 233 é 249 ù 

138 Š 154 š 170 ª 186 º 202 Ê 218 Ú 234 ê 
 

250 ú 

139 ‹ 155 › 171 « 187 » 203 Ë 219 Û 235 ë 251 û 

140 Œ 156 œ 172 ¬ 188 ¼ 204 Ì 220 Ü 236 ì 252 ü 

141  157  173 - 189 ½ 205 Í 221 Ý 237 í 253 ý 

142 Ž 158 ž 174 ® 190 ¾ 206 Î 222 Þ 238 î 254 þ 

143  159 Ÿ 175 ¯ 191 ¿ 207 Ï 223 ß 239 ï 255 ÿ 
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Appendix 1.3: Extended ASCII Table (OEM 437 or also known as CP437) 

 
 

 

Appendix 1.4 SAS Encoding Values in Windows Operating System 

 


