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Introduction 
Welcome to the world of the HP Computer Scientist! You’re in good 
company with HP—the calculator of choice for astronauts in the space 
shuttle, climbers on Mt. Everest, yachtsmen in the America’s Cup, and 
engineers, scientists, and students the world over. 

The HP 16c is a versatile and unique calculator, especially designed for 
the many professionals and students who work with computers and 
microprocessors—whether as programmers or designers. The HP 16c 
specialized design provides: 

• Integer arithmetic in four number bases (hexadecimal, decimal, 
octal, and binary), operating in 1’s or 2’s Complement or Unsigned 
mode. 

• A variable word size, selected by the user, up to a maximum of 64 
bits. 

• Logical operators and bit manipulations. 

• 203 bytes of user memory, providing up to 203 program lines. 

• Floating-point decimal arithmetic. 

• Continuous Memory, retaining data and program instructions 
indefinitely. 

• Extremely low power consumption and long battery life. 

This handbook is written with the professional in mind—someone 
already familiar with the principles of computer organization and binary 
operations. The handbook accommodates a wide range of expertise, 
however. For a quick overview of and reference to the calculator’s 
operations, use the Function Summary and Index—the pages just in front 
of the Subject Index. 

Part I of the handbook, HP 16c Fundamentals, covers the specific 
operations of the HP 16c, as well as its RPN (Reverse Polish Notation) 
logic system. Part II, HP 16c Programming, is dedicated to keystroke 
programming methods and capabilities. Each programming section is 
structured to give first a general explanation of operations, then 
examples, then a more detailed look at certain features. This makes it 
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easy for you to get a quick picture of how the system operates, if this is 
all you need. 

The functions discussed in Sections 1 and 2 of Part I and in Part II (HP 16c 
Programming) are similar to those used in certain other HP calculators, 
while the features unique to the HP 16c are concentrated in Sections 3 
through 6. 

Before starting these sections, you can get a brief introduction to the 
capabilities of the HP 16c by working through the HP 16c: A Quick Look, 
starting on page 10. 

Finally, the appendices include details on error and flag conditions, lists 
of operations with special characteristics, and warranty and service 
information. The Function Summary and Index at the back of the 
handbook provides short descriptions of every key’s function, with page 
references to more comprehensive material within the handbook. It 
makes it easy to get the most from your HP 16c!



4 

Contents 
The HP 16c: A Quick Look ....................................................................... 10 

Keyboard Operation ............................................................................. 10 
Integer Calculations ......................................................................... 11 
Floating-Point Calculations ............................................................. 11 

Programmed Solutions ........................................................................ 12 

Part I:  HP 16c Fundamentals ............................................................ 15 

Section 1: Getting Started ..................................................................... 16 
Power On and Off ................................................................................. 16 
Keyboard Operation ............................................................................. 16 

Primary and Alternate Functions ..................................................... 16 
Clearing Prefix Keys ......................................................................... 17 
The “CLEAR” Keys .......................................................................... 17 
Display Clearing: : and p ................................................... 17 
One-Number Functions .................................................................... 18 
Two-Number Functions and e .............................................. 18 

Continuous Memory ............................................................................. 19 
What Is Retained .............................................................................. 19 
Resetting Continuous Memory ......................................................... 20 

Section 2: The Automatic Memory Stack .............................................. 21 
The Memory Stack and Stack Manipulation ........................................ 21 

Stack Manipulation Functions .......................................................... 22 
The LAST X Register ......................................................................... 23 

Numeric Functions and the Stack ........................................................ 24 
Stack Movement ............................................................................... 24 
Nested Calculations .......................................................................... 25 
Calculations With Constants ............................................................ 26 

Section 3: Number and Display Control ................................................ 28 
Integer Mode ........................................................................................ 28 

Number Base Modes ......................................................................... 28 
Temporary Display (“SHOW”) ........................................................ 29 

Complement Modes and Unsigned Mode ............................................ 29 
1’s Complement Mode ...................................................................... 30 



 Contents 5 

 

2’s Complement Mode...................................................................... 30 
Unsigned Mode ................................................................................. 30 

Word Size and Window Display............................................................ 31 
Word Size .......................................................................................... 32 
Windows ........................................................................................... 33 
Scrolling ............................................................................................ 33 

The Display and Internal Representation ............................................ 35 
Flags ..................................................................................................... 36 
Machine Status (~) .................................................................. 37 
Special Displays ................................................................................... 38 

Annunciators .................................................................................... 38 
Error Display ..................................................................................... 38 
Low-Power Indication ...................................................................... 38 

Section 4: Arithmetic and Bit Manipulation Functions ........................ 39 
Carry and Out-of-Range Conditions .................................................... 39 

Flag 4: Carry (C) ............................................................................... 39 
Flag 5: Out-of-Range (G) ................................................................. 40 

Arithmetic Functions ............................................................................ 41 
Addition, Subtraction, Multiplication, and Division ......................... 41 
Remainder After Division and M ............................................... 43 
Square Root ...................................................................................... 44 
Negative Numbers and Complementing .......................................... 44 

Logical Operations ............................................................................... 44 
NOT ................................................................................................... 45 
AND ................................................................................................... 45 
OR ..................................................................................................... 45 
EXCLUSIVE OR ................................................................................... 46 

Shifting and Rotating Bits .................................................................... 46 
Shifting Bits ...................................................................................... 46 
Rotating Bits ..................................................................................... 48 

Setting, Clearing, and Testing Bits ...................................................... 50 
Masking ................................................................................................ 51 
Bit Summation ..................................................................................... 52 
“Double” Functions .............................................................................. 52 

Double Multiply ................................................................................ 52 
Double Divide ................................................................................... 53 
Double Remainder ............................................................................ 54 
Example: Applying Double Divide .................................................... 54 



6 Contents 

 
Section 5: Floating Point Numbers........................................................ 56 

Converting to Floating-Point Decimal Mode ....................................... 56 
Conversion in the Stack .................................................................... 56 
Other Effects of Converting to Floating Point Mode........................ 57 
Digit Entry and Other Display Formats ............................................ 58 

Returning to Integer Mode ................................................................... 59 
Conversion in the Stack .................................................................... 59 
Other Effects of Converting to Integer Mode ................................... 60 

Floating-Point Arithmetic .................................................................... 61 
Functions .......................................................................................... 61 
The Out-of-Range Flag .................................................................... 61 

Functions Not Active in Floating Point Mode ....................................... 61 
Digit Separators ................................................................................... 61 

Section 6: Memory and Storage ............................................................. 62 
Memory Allocation ............................................................................... 62 

Converting Storage Registers to Program Memory ........................ 62 
Converting Program Memory to Storage Registers ........................ 63 
Storage Register Size ....................................................................... 63 
Viewing the Status of Memory Allocation (m) .......................... 65 

Storage Register Operations ............................................................... 66 
Storing and Recalling Numbers Directly .......................................... 66 
Alteration of Register Contents ....................................................... 67 
Clearing Data Storage Registers ...................................................... 68 

The Index Register ............................................................................... 68 
Abbreviated Key Sequences ............................................................. 68 
Storing and Recalling Numbers in the Index Register ..................... 68 
Storing and Recalling Numbers Indirectly ....................................... 69 

Part II:  HP 16c Programming ............................................................ 71 

Section 7: Programming Basics ............................................................. 72 
The Mechanics ...................................................................................... 72 

Creating a Program .......................................................................... 72 
Loading a Program ........................................................................... 72 
Running a Program ........................................................................... 75 
Intermediate Program Stops ........................................................... 75 
Data Input ......................................................................................... 76 



 Contents 7 

 

Program Memory ............................................................................. 77 
Program Instructions and Keycodes ................................................ 77 

Example ............................................................................................... 78 
Further Information ............................................................................. 80 

Program Labels ................................................................................ 80 
Unprogrammed Program Stops ....................................................... 81 
Nonprogrammable Functions .......................................................... 81 

Section 8: Program Editing .................................................................... 82 
The Mechanics ...................................................................................... 82 

Moving to a Line in Program Memory .............................................. 82 
Deleting Program Lines.................................................................... 83 
Inserting Program Lines ................................................................... 83 

Example ............................................................................................... 83 
Further Information ............................................................................. 85 

Line Position ..................................................................................... 85 
Initializing Calculator Status ............................................................ 85 

Section 9: Program Branching and Controls ........................................ 87 
The Mechanics ...................................................................................... 87 

Branching ......................................................................................... 87 
Indirect Branching Using the Index Register ................................... 88 
Conditional Tests ............................................................................. 88 
Testing for Set Flags and Set Bits .................................................... 89 
Loop Control with Counters: ò and ù ................................. 90 

Example ............................................................................................... 90 
Further Information ............................................................................. 94 

Subroutines ...................................................................................... 94 
Program Versus Keyboard Use of a. ......................................... 95 

Appendix A: Errors and Flags ................................................................. 96 
Error Conditions ................................................................................... 96 

Error 0: Improper Mathematical Operation ..................................... 96 
Error 1: Improper Flag, Window, G, or t . Number ... 96 
Error 2: Improper Bit Number .......................................................... 97 
Error 3: Improper Register Number ................................................. 97 
Error 4: Improper Label or Line Number Call ................................... 97 
Error 5: Subroutine Level Too Deep ................................................. 97 
Error 6: Invalid Register Contents .................................................... 97 



8 Contents 

 
Error 9: Service ................................................................................. 97 
Pr Error (Power Error) ...................................................................... 97 

Functions That Affect Flags ................................................................. 98 

Appendix B: Classes of Operations ........................................................ 99 
Operations Terminating Digit Entry ..................................................... 99 
Operations Affecting Stack Lift............................................................ 99 

Disabling Operations ........................................................................ 99 
Neutral Operations ......................................................................... 100 
Enabling Operations ....................................................................... 100 

Operations Affecting the LAST X Register ......................................... 100 
Operations Affecting Scrolling ........................................................... 101 
Prefix Keys ......................................................................................... 101 
Operations Not Active  in Floating-Point Decimal Mode ................... 101 

Appendix C: Batteries, Self-Tests, and Regulatory Information ...... 102 
Batteries ............................................................................................. 102 

Low-Power Indication .................................................................... 102 
Installing New Batteries ................................................................. 103 

Verifying Proper Operation (Self-Tests) ............................................ 104 
Legal Notice ....................................................................................... 105 
Customer Care .................................................................................... 106 
Regulatory Information and Environmental Limits .......................... 106 
Limited Hardware Warranty .............................................................. 106 
Federal Communications Commission Notice ................................... 107 
Modifications ...................................................................................... 107 
Declaration of Conformity for Products Marked with FCC Logo,  

United States Only .......................................................................... 107 
Canadian Notice ................................................................................. 108 
Avis Canadien ..................................................................................... 108 
Australia ............................................................................................. 108 
France ................................................................................................. 108 
Basic Information ............................................................................... 109 

Appendix D: Programs for Format Conversion ................................... 115 
Formats .............................................................................................. 115 
Program: Conversion from IEEE Format to HP 16c Format .............. 116 
Program: Conversion from HP 16c Format to IEEE Format .............. 118 



 Contents 9 

 

Function Summary and Index .............................................................. 120 
O .................................................................................................... 120 
Clearing .............................................................................................. 120 
Digit Entry .......................................................................................... 120 
Stack Rearrangement ........................................................................ 121 
Number and  Display Control ............................................................. 121 
Mathematics ...................................................................................... 121 
Bit Manipulation ................................................................................. 122 
Memory and  Storage ......................................................................... 123 
Index Register Control ....................................................................... 123 
Programming ..................................................................................... 123 
Conditionals ....................................................................................... 124 

Subject Index ........................................................................................ 125 

The HP 16c Keyboard and Continuous Memory ............ Inside Back Cover 

  



 

10 

The HP 16c: 
A Quick Look 

The HP 16c Computer Scientist is a powerful problem solver, operating in 
either Integer mode or Floating-Point Decimal mode. In Integer mode you 
can perform integer binary arithmetic, number base conversion, bit 
manipulations, and logical operations. In Floating-Point Decimal mode 
you can work out extensive floating-point calculations. Programming can 
be done in both modes. The HP 16c Continuous Memory retains data and 
program instructions indefinitely until you choose to reset it. 

An important feature of the HP 16c is its extremely low power 
consumption. This efficiency eliminates the need for a recharger and 
provides a lightweight, compact design. Power consumption in the HP 16c 
is so low that the average battery life in normal use is 6 to 12 months. In 
addition, the low-power indicator gives you plenty of warning before the 
calculator stops functioning.  

The HP 16c also conserves power by automatically shutting its display off 
if it is left inactive for a few minutes. 

Keyboard Operation 

Your HP calculator uses Reverse Polish Notation (RPN), an operating logic 
that involves the use of the e key. The use of e eliminates 
the need for parentheses in calculations; instead calculations are 
performed using a memory stack. For example, let’s look at the 
arithmetic functions.  

With the calculator on (press O if necessary), select a number base 
(hexadecimal, decimal, octal, or binary) in Integer mode by pressing the 
key marked h, d, o, or b. This establishes the number 
base mode  for the display, and is indicated by the presence of an h, o, d, 
or b at the right of the display. The default mode (at initial turn-on or 
Continuous Memory reset) is Hexadecimal (Integer). You can clear the 
display to zero by pressing g : (a blue-printed function).* 

 

* If you have not used an HP calculator before, notice that most keys have three labels. To 
use the main function—the one printed in white on top of the key—just press that key. 
For those printed in gold or blue, press the gold f key or the blue g key first. 
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To perform arithmetic, key in the two operands—separated by 
e—and then the operator. The function is executed when its key 
is pressed, and the result immediately appears. If you enter a digit 
incorrectly, press p to undo the mistake, then key in the correct digit. 

Integer Calculations 

When you set one of the number base modes, the calculator operates in 
Integer mode.  

To Compute* Press Display 

(in base 2) g : b 0 b 

1111 − 1 1111 e 1 - 1110 b 

1111 × 11 1111 e 11 * 101101 b 

You can also calculate using a value already in the display: 

To Compute Press Display 

101101 ÷ 10 10 / 10110 b 

10110    AND    1111 1111 f J 110 b 

(The / operation results in the display of a C annunciator, signifying 
that the carry  flag has been set. Flags are explained on page 36. Press 
g % 4 to clear the flag and the annunciator.) 

Notice that in the four examples: 

• Both numbers are keyed in before you press the operator key. 

• e is used only to separate two numbers that are keyed in  one 
after the other. 

• Pressing a function key—in this case -, *, /, or J—
executes the function immediately and displays the results. 

Floating-Point Calculations 

The HP 16c can perform floating-point decimal arithmetic when it is in 
Floating-Point Decimal mode. The G function will convert the 
calculator from Integer mode into Floating Point mode and display the 
specified number of decimal places. 

 

* The calculator should display 2-16-0000 when f ~ is pressed. If it does not, 

refer to page 37. 
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To Compute Keystrokes Display 

(floating point decimal) f G 4 p 0.0000 

−4.9 ÷ 6 4.9 c e 6 / -0.8167 

√60 60 g q 7.7460 

Programmed Solutions  

Writing a Program. The HP 16c is keystroke-programmable: you can 
program it simply by recording the same keystrokes you use to evaluate 
a problem manually. 

Example: Write an iterative program that 
adds 1 continually to a given number. 

Keystrokes Display*  

g ä 000- Sets calculator to Program 
mode (PRGM annunciator 
on). Line 000. 

f CLEAR P 000- Clears program memory. 

g l A 001-43,22, A Assigns this program  
label “A”. 

1 002-       1 Line 002: 1. 

+ 003-      40 Line 003: adds 1 to 
whatever is in display 
when program is run. 

f SHOW b 004-   42 26 Momentarily pauses and 
displays binary result. 

t A 005-   22  A Continues execution in a 
loop. 

 

* The display includes line numbers and keycodes. Keycodes are two-digit numbers that 
indicate the row and column position of the key(s) pressed. 
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Keystrokes Display  

g ä  Returns calculator to  
Run mode; no PRGM 
annunciator. Display will 
show the result of the last 
calculation performed. 

Running the Program. Key the starting number (for example, zero) into 
the display. You do not need to use e since starting the program 
will separate the two numbers to be added. The program above adds 1 to 
whatever number you key in. 

Keystrokes Display  

d  Converts to Integer mode, 
base 10. (You can start in 
any number base; the 
program will display the 
numbers in binary.) 

16 f w  Sets word size to 16. 

0 0 d  Initial number: 0. 

a A 1 b  

10 b  

11 b  

100 b  

Addresses and starts a  
program with label “A”.  
The momentary displays  
are binary. 

 ⋮              

? 22 d  Since this is an endless 
loop, stop program 
execution with ? 
(run/stop ). The display 
shows the decimal 
equivalent of the binary 
value at the particular 
moment you press ?. 

This introduction to the HP 16c should give you a feel for its operation. It 
is only a glimpse, however; for a look at the dozens of other powerful HP 
16c functions, turn the page and explore Part I, HP 16c Fundamentals.



 

 

 
  



 

 

 
 
 
 
 
 
 
 
 
 
 
 

Part I: 
 

HP 16c 
Fundamentals 
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Section 1: 
Getting Started 

This section provides a detailed orientation to general use of the HP 16c: 
digit entry, display clearing, the use of e and RPN (Reverse Polish 
Notation), and Continuous Memory. Although the examples use Integer 
mode, all features operate identically in Integer and Floating-Point 
Decimal modes unless otherwise indicated. This material has been written 
primarily for those unfamiliar with these features of current HP 
calculators. 

Power On and Off  

The O key turns the HP 16c on and off. *  To conserve power, the 
calculator automatically turns itself off after a few minutes of inactivity. 

Keyboard Operation 

Primary and Alternate Functions 

Most keys on your HP 16c perform one primary and two alternate 
(“shifted”) functions.† To select the primary function printed on the face 
of a key, press only that key. For example: /. To select the alternate 
function printed in gold above the key or in blue below the key, press the 
like-colored prefix key (f or g) followed by the function key. For 
example: f H and g \. 
  

 

* Note the O key is lower than the other keys to prevent its being inadvertently pressed. 

† Throughout this handbook, we will observe certain conventions in referring to functions. 
References to the function itself will appear as just the function name in a box, such as 
“the m function”. References to using the key will include the prefix key, such as 
“press g m”. References to the functions printed in gold under the brackets 
labeled “CLEAR”, “SET COMPL”, or “SHOW” will be preceded by the word “CLEAR”, 
“SET COMPL”, or “SHOW”, such as “the CLEAR è function” or “press f 
SHOW d”. 

When a prefix key can be followed by any of several keys, the reference will specify the 
possible keys in braces. For example, “press f W {0 to 7}”. 
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Notice that when you press the f or 
g prefix key, an f or g annunciator 
appears and remains in the display until 
another key is pressed. 

Clearing Prefix Keys 

A prefix key is any key that must be followed by one or more additional 
keys to complete the key sequence for a function. There is a list of all 
prefix keys in Appendix B.  

When any prefix key (such as s or f) has been pressed, pressing 
f CLEAR ì will clear that prefix key, leaving the calculator 
ready for a new keystroke. If you have mistakenly pressed f instead of 
g or vice-versa, you can correct it merely by pressing the other key. 

The “CLEAR” Keys 

The “CLEAR” operations are listed below. Clearing  a register means to 
replace its contents with zero. 

Clearing Sequence Effect 

f CLEAR P 
     In Run mode: 
     In Program mode: 

 
Repositions program memory to line 000. 
Clears entire program memory. 

f CLEAR è Clears all data storage registers. 

f CLEAR ì Cancels any prefix from a partially entered 
key sequence. 

Display Clearing: : and p 

The HP 16c has two types of display clearing operations: : (clear X) 
and p (back space).  

In Run mode: 

• : clears the display to zero.  

• p deletes only the last digit in the display if digit entry has not 
been terminated. (e and most other functions terminate 
digit entry so that the next digit keyed in becomes part of a new 
number.) You can then key in (a) new digit(s) to replace the one(s) 
deleted. If digit entry has  been terminated, then p acts like 
:. 

                 0  
     f 

 

4 
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Keystrokes Display  

h  Hex mode. Display  
shows last result.* 

1234 1234 h  Digit entry not  
terminated. 

p 123 h  Clears only the last digit. 
1 1231 h   
e 1231 h  Terminates digit entry. 
p 0 h  Clears all digits to zero. 

12 12 h   
g : 0 h  Clears display whether  

or not digit entry has  
been terminated. 

In Program mode: 

• : is programmable: it is stored  as a programmed instruction, 
and will not delete the currently displayed instruction. 

• p is not  programmable. It is used instead to delete program 
instructions. 

One-Number Functions 

A one-number function performs an operation using only the number in 
the display (X-register). To use any one-number function, press the 
function key after  the number has been placed in the display.  

Keystrokes Display 

0 0 h  

f n FFFF h  

Two-Number Functions and e 

A two-number function must have two numbers present in the calculator 
before executing the function. +, -, *, and / are examples of 
two-number functions.  

 

* The calculator should display 2-16-0000 when f ~ is pressed. If it does not, 

refer to page 37. 
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Terminating Digit Entry. When keying in  two numbers to perform an 
operation, the calculator needs a signal that digit entry has been 
terminated  for the first number. This is done by pressing e to 
separate the two numbers. If, however, one of the numbers is already in 
the calculator as the result of a previous operation, you do not need to 
use the e key. All functions except the digit entry keys themselves 
have the effect of terminating digit entry. * 

Chain Calculations. Long calculations do not require the use of 
parentheses. e is used to separate two numbers sequentially 
keyed into the stack. 

Example: Calculate (6 + 7) × (9 − 3) in base 10. 

Keystrokes Display  

d  Decimal mode. Display 
shows last result. 

6 e 6 d  Digit entry terminated. 

7 + 13 d  The number 13 is stored 
as an intermediate 
result. 

9 e 9 d   

3 - 6 d  Six is also stored as an 

intermediate result. 

* 78 d  (13 × 6) = 78. 

Continuous Memory 

What Is Retained 

The Continuous Memory feature of the HP 16c retains the following 
information, even while the calculator is off: 

• Number base or operating mode (Hexadecimal, Decimal, Octal, 
Binary, or Floating-Point Decimal). 

• Arithmetic mode (1’s Complement, 2’s Complement, Unsigned). 

• Word size. 

 

* The digit entry keys are the digit keys and p. Also—in Floating-Point Decimal mode 
only—., X, and c. 
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• All stored numbers. 

• All stored programs. 

• Position of the calculator in program memory. 

• Any pending subroutine returns. 

• Flag settings. 

• Scrolling of the display. 

• Type of digit separators. 

When the calculator is turned on, it always “wakes up” in Run (not 
Program) mode. 

Continuous Memory can be preserved for a short period while the 
batteries are removed. (The calculator must be off.) Refer to Appendix C 
for instructions on changing batteries. 

Resetting Continuous Memory 

To reset (entirely clear) Continuous Memory:* 

1. Turn the calculator off. 

2. Press and hold O, then press and hold -. 

3. Release O, then -. (Steps 2 and 3 are represented in this 
manual as O /  -.) 

Error Display. When Continuous Memory is reset, Pr Error (power error) 
is displayed. Press any one key to clear the display. Appendix A contains 
a list of error messages and the conditions that cause them. 

Default Conditions. When the calculator is initially  turned on or 
Continuous Memory is reset, the following conditions are set by default: 

• Number base: Hexadecimal (Integer mode). 

• 2’s Complement mode. 

• Word size: 16 bits. 

• All flags cleared. 

• Program memory and all registers cleared. 

 

* If the calculator is dropped or otherwise mishandled, Continuous Memory may be reset. 



 

21 

Section 2: 
The Automatic Memory Stack 

The Memory Stack and Stack Manipulation 
The HP 16c uses Reverse Polish Notation (RPN) to solve complicated 
calculations without parentheses and with a minimum of keystrokes. 
Using the memory stack and the e key, the calculator 
automatically retains and returns intermediate results. This section 
discusses the operation of the calculator stack, which is fundamental to 
the use of the HP 16c in all modes, including programming. 

 

 

 The Automatic Stack Registers 

T 0  h   

Z 0  h   

Y 0  h   

X 0  h  Always displayed. 
   

LAST X 0  h   

 

 

The number that appears in the display is the number in the X-register—
unless the calculator is in Program mode (PRGM annunciator displayed). 

Numbers in the stack are stored on a last-in, first-out basis. The three 
stacks drawn below illustrate the three types of stack movement. 
Assume that x , y , z , and t  represent any numbers which may be in the 
stack, and that the calculator is in Binary mode. 
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Stack Lift No Stack Lift or Drop 

   lost      

T t  z  T t  t 

Z z  y  Z z  z 

Y y  x  Y y  y 

X x  1  b  X 1  b  10  b 
         

Keys  
 

1 
  

f [ 
(shift left) 

 

 Stack Drop 

T t  t 

Z z  t 

Y 1  b  z 

X 1  b  10  b 

Keys    + 

Typically, one-number functions (as defined in the previous section) 
result in no stack movement, while two-number functions usually  result 
in a stack drop. 

Notice the number in the T-register is regenerated when the stack drops, 
allowing this number to be used repetitively as an automatic constant. 

Stack Manipulation Functions 

Pressing e separates two numbers keyed in one after the other. It 
does so by lifting the stack and copying the number in the display (X-
register) into the Y-register. The number entered next then writes over 
the value in the X-register; there is no stack lift. The example below 
shows what happens as the stack is filled with the hexadecimal numbers 
1, 2, 3, 4. (The shading indicates that the contents of that register will be 
written over when the next number is keyed in or recalled.) 
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   lost    lost 

 T t  z  z  y 

 Z z  y  y  1  h 

 Y y  1  h  1  h  2  h 

 X 1  h  1  h  2  h  2  h 

Keys e 2 e 
 

     lost   

 T y  y  1  h  1  h 

 Z 1  h  1  h  2  h  2  h 

 Y 2  h  2  h  3  h  3  h 

 X 2  h  3  h  3  h  4  h 

Keys  3 e 4  

In addition to e, there are three other functions that rearrange the 
stack: 

• R (roll down) rolls the contents of the stack registers down one 
register. The number in the X-register rolls around into the T-
register. 

• U (roll up ) rolls the stack contents up one register. The T-register 
contents roll around into the X-register. 

• x (X exchange Y) exchanges the numbers in the X- and Y-
registers. 

The LAST X Register 

The LAST X register, another memory register, preserves the number that 
was last in the display before execution of a numeric operation.*  Pressing 
g ' (LAST X ) places a copy of the contents of the LAST X register 
into the display (X-register). 

 

* For a complete list of operations which save x  in the LAST X register, refer to Appendix 
B. 
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The ' feature allows you to reuse a constant value without re-
entering it (as shown under Calculations with Constants, page 26). It can 
also assist you in error correction by recovering the number that was in 
the calculator before the last numeric operation. 

For example, suppose you mistakenly entered the wrong addend (10 
instead of 11) in a chain calculation:  

Keystrokes Display  

b  Binary mode. Display 
shows last result. 

1010 e 1010 b   

10 + 1100 b  Oops! The wrong  
number was keyed in. 

g ' 10 b  Retrieves from LAST X 
the last entry to the 
X-register (the incorrect 
addend) before + was 
executed. 

- 1010 b  Reverses the function  
that produced the wrong 
answer. 

11 + 1101 b  The correct answer. 

Numeric Functions and the Stack 

Stack Movement 

When you want to key in two numbers, one after the other, you must 
press e between entries of the numbers. However, when you want 
to key in a number immediately following any function (including stack 
manipulations such as R), you do not need to use e. Executing 
most HP 16c functions has this additional effect: 

• The automatic memory stack is lift-enabled ; that is, the stack will 
lift automatically when the next number is keyed in or recalled from 
storage into the display. 

• Digit entry is terminated, so the next number starts a new entry.  
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There are two functions, e and :, that disable  stack lift—that 
is, they do not  provide for the lifting of the stack when the next  number 
is keyed in or recalled. *  Following the execution of either of these 
functions, a new number will simply write over the currently displayed 
number instead of causing the stack to lift. (Although the stack lifts when 
e is pressed, it will not  lift when the next  number is keyed in or 
recalled.) 

 T 1  h  1  h  1  h  1  h 

 Z 2  h  2  h  2  h  1  h 

 Y 3  h  3  h  3  h  2  h 

 X 4  h  0  h  A  h  d  h 

 Keys g : A  +  

 LAST X     A  h 

As you can see, when an arithmetic operation is performed with operands 
(A16 and 316) in the X- and Y-registers, the stack drops and the result (D16) 
is left in the X-register.  

For a complete listing of how functions affect stack lift (enabling, 
disabling, and neutral) and digit entry, refer to Appendix B. 

Nested Calculations 

The automatic stack lift and drop make it possible to do nested 
calculations without using parentheses. Intermediate results are 
automatically saved in the stack and used as needed. A nested calculation 
is solved simply as a series of one- and two-number operations. If you 
begin your calculation at the innermost number or pair of parentheses 
and work outward (as you would when working with pencil and paper), 
you will rarely need to store intermediate results in a storage register.  

 

* p will also disable stack lift and clear the display (just as : does) if digit entry 
has been terminated. Otherwise, it is neutral  to stack lift—that is, it neither enables nor 
disables stack lift. 
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For example, consider the (integer decimal) calculation 

3[4 + 5(6 + 7)]. 

Keystrokes Display  

d  Display shows last  
result. 

6 e 7 + 13 d  Intermediate result. 

5 * 65 d  Intermediate result. 

4 + 69 d  Intermediate result. 

3 * 207 d  Final result. 

This example shows that the stack automatically drops after each two-
number calculation and lifts when a new number is subsequently keyed 
in. 

Calculations With Constants 

There are two ways (without using a storage register) to perform 
repeated calculations with a constant: 

• Use the LAST X register.  

• Load the stack with the constant prior to doing the computations. 

Example: Remove the upper four bits and preserve the lower four bits 
from the following 8-bit binary numbers: 10001001, 10101111, and 
11110101. The constant value 1111 will be used as a mask. 

Using the LAST X Register. Make sure to calculate with the constant in 
the X-register (rather than the Y-register) so that it will always be saved 
in the LAST X register. Retrieve the constant by pressing g '. 

Keystrokes Display  

b  Binary mode. Display 
shows previous result. 

10001001 e 10001001 b  First number. 

1111 1111 b  The mask (the constant). 

f J 1001 b  Lower four bits. 
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Keystrokes Display  

10101111 10101111 b  Second number. 

g ' 1111 b  Retrieves the constant. 

f J 1111 b  Lower four bits. 

11110101 g ' 1111 b   

f J 101 b  Lower four bits. 

Using the Stack. Load the stack with a constant by keying it in and 
pressing e three times. After each operation (here: J), the 
stack drops (making the constant available in the Y-register) and the 
constant value is regenerated in the T-register. By using p or : 
to disable the stack, the new, variable numbers entered will “write over” 
the previous result, thus preserving only the constant in the stack. 

Keystrokes Display  

1111 e 1111 b  The mask (the constant). 

e e 1111 b  Fills the stack with 1111. 

10001001 f J 1001 b  Lower four bits of first 
number. 

p 0 b  Stack lift disabled. 

10101111 f J 1111 b  Lower four bits of second 
number. 

p 0 b  Stack lift disabled. 

11110101 f J 101 b  Lower four bits of third 
number. 
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Section 3: 
Number and Display Control 

 

Number representation in the HP 16c is much more versatile than in other 
calculators. This section will discuss the different aspects of integer  
number use and display: number bases, word size, complements, number 
ranges, and the resulting displays. (Floating-point format is described in 
Section 5, Floating-Point Numbers.) The formats you specify are 
preserved by Continuous Memory. 

Integer Mode 

The number base modes (h, d, o, and b) operate strictly 
in Integer mode (that is, using integers only). Fractional decimal numbers 
can be used in Floating-Point Decimal mode, described in Section 5. 
Pressing any of the four number base keys establishes Integer mode. 

Number Base Modes 

There are four number base modes used by the HP 16c in Integer mode 
for purposes of display and digit entry: Hexadecimal (base 16), Decimal 
(base 10), Octal (base 8), and Binary (base 2). An h, d, o, or b to the right 
of the eight-digit display indicates the present number base mode. The 
calculator defaults to Hexadecimal mode when first turned on or when 
Continuous Memory is reset. 

Pressing h, d, o, or b converts the display to that number 
base in a right-justified, integer format. Digit keys pressed are 
interpreted accordingly: the calculator will not respond if you attempt to 
enter an inappropriate digit (such as a “3” in Binary mode). In addition to 
the digit keys 0 to 9, Hexadecimal mode uses the keys A to F, 
appearing in the display as A, b, C, d, E, and F. 
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Note: Regardless of the current number base mode, the internal 
representation of numbers is always binary. Switching between 
number modes changes the display only, not the calculator’s 
internal representation of the value.* 

Temporary Display (“SHOW”) 

To temporarily  view the displayed value in another base, press f 
SHOW { h, d, o, b }. The converted form of the number 
will be shown as long as you hold down the number base key. 

Keystrokes Display 

h F F h 

b 1111 b 

f SHOW o (hold) 17 o 

     (release) 1111 b 

Complement Modes and Unsigned Mode 

The HP 16c provides three conventions for representing numbers: 1’s 
Complement  mode, 2’s Complement  mode, and Unsigned  mode. The 2’s 
Complement mode is the default mode when the calculator is first  turned 
on or after Continuous Memory is reset. Once a mode is set, it remains in 
effect until you change it or until Continuous Memory is reset. (All 
examples in this handbook use 2’s Complement unless otherwise 
indicated.) 

In the binary representation of a signed number, the leftmost or most 
significant bit with respect to word size serves as the sign bit: 0 for plus 
and 1 for minus. In Decimal mode, a negative number is displayed with a 
minus sign. 
  

 

* The keystroke sequence on page 35 shows how number base mode, word size, and 
complement mode affect the display without affecting the calculator’s internal binary 
representation of a number in Integer mode. 
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1’s Complement Mode 

Pressing f SET COMPL á will set 1’s Complement mode. When you 
press c (change sign) in 1’s Complement mode, the 1’s complement 
of the number in the X-register is formed by complementing all bits. 

One’s Complement accommodates an equal number of positive and 
negative numbers, but has two representations for zero: 0 and −0. 

 

 

 

2’s Complement Mode 

Pressing f SET COMPL é will set 2’s Complement mode. The 
c function will take the 2’s complement of the number in the display 
(that is, it complements all the bits in the X-register and adds 1). 

In 2’s Complement there is just one representation for zero, but there is 
always one more negative number than positive number represented. 

 

 

 

Unsigned Mode 

Pressing f SET COMPL u will set Unsigned mode, which uses 
no sign bit. The most significant bit adds magnitude, not sign, so the 
largest value represented by an 8-bit word is 25510 instead of 12710. 

Changing signs in Unsigned mode has no meaning. If you press c in 
Unsigned mode, the result will be the 2’s complement of the number in 
the X-register. Flag 5 (signified by the G annunciator) is set as a reminder 
that the true result is a negative number, which is outside the range of 
Unsigned mode. 

The following table summarizes how the complement modes affect the 
decimal interpretation of all possible 4-bit patterns (word size 4).  
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Decimal Interpretation of 4-Bit Binary 

Binary 
1’s Complement 

Mode 
2’s Complement 

Mode 
Unsigned 

Mode 

0111 7 7 7 

0110 6 6 6 

0101 5 5 5 

0100 4 4 4 

0011 3 3 3 

0010 2 2 2 

0001 1 1 1 

0000 0 0 0 

1111 −0 −1 15 

1110 −1 −2 14 

1101 −2 −3 13 

1100 −3 −4 12 

1011 −4 −5 11 

1010 −5 −6 10 

1001 −6 −7 9 

1000 −7 −8 8 

Word Size and Window Display 

The HP 16c will work with words  (data units) up to 64 bits long. The 
default word size  when you first turn on the calculator or reset 
Continuous Memory is 16 bits. The display window shows eight digits at a 
time; leading zeros are not displayed.* A period is placed on the left and/or 
right side of the h, d, o, or b to indicate the presence of more, undisplayed 
digits to the left or right of the currently displayed portion of a number. 

 

* Setting flag 3, as explained later in this section (page 36), will cause all leading zeros to 
be included in the display. 
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Word Size 

To specify a word size, first place the desired word size (110 to 6410) in the 
X-register, then press f w. The absolute value of the number is 
used; a zero is interpreted as 64. After w is executed the stack 
drops. 

A current word size smaller than 8 will limit the size of the number you 
can enter to stipulate a new word size; but you can always enter 0 f 
w to set a word size of 64. (You can then set any word size.) Error 2 
results if you attempt to specify a word size larger than 64.* 

Keystrokes Display  

d 16 f w  Base 10; word size 16. 

f SET COMPL é  Sets 2’s Compl. mode. 

32767 e 32767 d  Largest positive 2’s 
complement number 
with a word size of 16. 

8 f w -1 d  Number changes from 

01111111 111111112 
(16 bits) to 111111112 
(eight bits). 

16 f w 255 d  Number changes from 

111111112 to 

00000000 111111112. 

Note: A change in word size might not preserve numerically 
equivalent values stored in the memory stack. Going to a smaller 
word size will truncate a word, leaving the least significant bits. 
Going to a larger word size will not preserve the sign bit of a 
negative number. If the original word size is restored, the original 
stack contents are not restored. (The effect on storage registers 
is different and is discussed on page 67.) 

 

* It is possible (in 1’s or 2’s Complement mode) to obtain a negative number if you try 
entering a number larger than the largest positive number that can be represented 
within the current word size. This occurs when the most significant bit (the sign bit) 
becomes 1 (negative), as shown at the end of the keystroke sequence on page 36. 

If the word size is 3 or less, attempting to initially enter a digit that is legal in the current 
number base mode but is too large for the given word size will result in the entry of a zero. 
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Windows 

The display can be considered a window  showing up to eight digits of the 
number in the X-register. The X-register—like all registers—can hold up 
to 64 binary digits, depending on the word size. What you normally see is 
window 0, the eight least significant digits of the number in the X-
register. As you key in more than eight digits, the most significant digits 
move off the left end of the display and into window 1. 

Pressing f W {0 to 7} will display different eight-digit portions 
of the word in the X-register. The display returns to window 0, the eight 
least significant digits of the word, with each new entry into the X-
register. The highest window number is 7 since the maximum word size 
is 64. (With smaller word sizes or smaller numbers, the higher windows 
will be blank.) Error 1 results if you specify a window number greater 
than 7. 

Example: The 16-digit hexadecimal value FF00 FF00 FF00 FF00 has a 64-
digit binary representation (eight 1’s alternating with eight 0’s). In Binary 
mode, you can view the entire number by executing f W 0 
through f W 7. 

 

 X  11111111 00000000  11111111 00000000  

 
Window 

     (default) 
 7 6 … 1 0 

 most significant least significant 

 
 

Scrolling 

Scrolling with the < and > keys allows you to move different parts of 
a number into the display, one digit at a time. This does not change the 
number itself, only what part of the number you see. 

The location of the period tells you where to look for the rest of the 
number in the X-register. For instance, if the period is on the left  of the 
base indicator (.b), then there are more digits to the left  of the current 
display. Pressing g > will scroll the number to the right , bringing 

… 00000000 
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these “hidden” digits into view. A period can appear both on the left and 
right sides of the base indicator if the current window is not at one end of 
the number. 

Window 1 0  1    0  1 0 

 1 00000000.b   10000000 b. 0 1 00000000.b 

         

 Keys   g >  g <  

Example: The following scrolling and W functions can be used to 
view the entire X-register contents. The word size used is 16 bits. 

Keystrokes Display  

b  Sets Binary mode. 

11111111 e 11111111  b  Display filled (eight 
digits). 

1 + 00000000 .b  Period on left side, so 
number continues to the 
left. 

g > 10000000  b. Scrolls number one digit 
to right (period shows 
number now continues to 
the right). 

f W 1 1  b. The contents of window 
1: the most significant 
digit. 

f W 0 00000000 .b  Window 0: the least 
significant digits. 

Scrolling is “reset”—that is, the display is reset to window 0—when a bit 
manipulation or mathematical function is executed. A complete list of 
functions that do not  reset the display to window 0 is included in 
Appendix B. 
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The Display and Internal Representation 

The following keystrokes illustrate how various functions (number base, 
word size, complement mode) alter the calculator’s display in relation to 
the internal binary representation. 

 
Keystrokes 

 
Display 

Internal Binary 
Representation 

h   

8 f w   

p 0 h  00000000 

62 62 h  01100010 

o 142 o  01100010 

b 1100010 b  01100010 

d 98 d  01100010 

62 62 d  00111110 

o 76 o  00111110 

62 62 o  00110010 

h 32 h  00110010 

f SET COMPL é 32 h  00110010 

c CE h  11001110 
(Negative number in 2’s 
Compl., word size 8.) 

o 316 o  11001110 

b 11001110 b  11001110 

d -50 d  11001110 

f SET COMPL á -49 d  11001110 
(Internal representation 
does not change.) 

f SET COMPL u 206 d  11001110 

f SET COMPL á -49 d  11001110 
(In 1’s Compl. this is 
interpreted as a 
negative number.) 

c 49 d  00110001 
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Keystrokes 

 
Display 

Internal Binary 
Representation 

2 2 d  00000010 

5 25 d  00011001 

4 -001 d  11111110 
(Corresponds to −110  
in 1’s Compl. Zeros  
are placeholders for 
purposes of digit  
entry correction.) 

f SET COMPL u 254 d  11111110 

Flags 

The HP 16c has three user  flags (0, 1, and 2), which can be used to control 
program execution, and three system  flags (3, 4, and 5), which are used 
to indicate system status. 

The use of flags in programming is discussed in Section 9, Program 
Branching and Controls. 

Flags 3, 4, and 5 are simply status indicators and have no effect on 
calculator operation (unless you choose to use them to control program 
execution): 

• Flag 3 controls the display of leading zeros. When it is set, zeros to 
the left of the highest nonzero digit are displayed. When it is clear 
(the default condition), the display of leading zeros is suppressed. 
(Note that leading zeros are always suppressed in Decimal and 
Floating-Point Decimal modes.) 

• Flag 4 is set (and the C annunciator appears) when a carry has 
occurred. 

• Flag 5 is set (and the G annunciator appears) when the returned 
value is out-of-range (Greater than the largest representable 
number or not representable in the current mode). 

Section 4 includes a discussion of how the carry condition and out-of-
range condition are generated. 
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All flags can be set, cleared, and tested as follows:* 

• g $ n will set flag  number n  (0 to 5); 

• g % n will clear flag  number n ; and 

• g ^  n will check if flag n  is set. 

A flag’s status and associated annunciator, if any, are retained until 
changed by: 

• Resetting Continuous Memory. 

• Executing a function which affects that flag (flags 4 and 5 only). 

• Clearing the flag with % or setting it with $. 

In programming, flags are generally used to record the result of a test for 
future use. Section 9 describes the use of flags in conditional branching. 

Machine Status (~) 

Pressing f ~ will temporarily show (1) the current complement 
mode, (2) the current word size, and (3) which flags are set other than  
flags 4 and 5 (which display annunciators C and G when set). The display 
remains as long as you hold down the ~ key. To alter machine 
status, refer to page 30 (complement modes), page 32 (word size), or 
page 36 (flags). 

 

Initial ~ Display† 

 

 

* Press the decimal representation for the flag number. Note that the flag number does 
not enter the stack. 

† When the calculator is first turned on or after Continuous Memory is reset. 

Flag Indicators (3, 2, 1, 0) 

2-16-0000 

Word Size (base 10) 

Complement Mode 
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Complement Status. The Complement mode is 0 (Unsigned), 1 (1’s), or 2 
(2’s). 

Flag Status. The display portion for flag status shows four places held by 
zeros or ones. The flags are numbered from the right from zero to three; 
a place occupied by 1 represents a set flag. For example, consider the 
following flag portions of ~ displays: 

 # 3 2 1 0  # 3 2 1 0  
-0100 Flag 2 set. -1101 Flags 0, 2, and 3 set.  

Special Displays 

Annunciators 

The HP 16c display contains six annunciators that indicate the status of 
the calculator for various operations. The meaning and use of these 
annunciators are discussed on the following pages: 

✱ Low-power indication, page 38. 

f and g Prefixes for alternate functions, page 17. 

C Flag 4 (carry) set, page 39. 

G Flag 5 (out-of-range) set, page 40. 

PRGM Program mode, page 72. 

Error Display 

If you attempt an improper operation—such as specifying a word size 
larger than 64—an error message will appear. For a complete listing of 
error messages and their causes, refer to Appendix A. 

To clear the Error display and restore the calculator to its prior condition, 
press any key. You can then resume normal operation. 

Low-Power Indication 

A flashing asterisk in the lower left-hand corner of the display indicates 
low battery power. At this point, however, you still have operating time 
remaining: at least 15 minutes if you run a program continuously, or at 
least an hour if you do calculations manually. (Certain batteries provide 
more time.) Refer to Appendix C (page 102) for information on replacing 
the batteries. 
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Section 4: 
Arithmetic and Bit 

Manipulation Functions 
Integer arithmetic operations and bit manipulation functions can only be 
performed in Integer mode. Since these functions are subject to carry and 
out-of-range conditions, an explanation of these conditions precedes the 
discussion of the functions themselves.*  

Floating-point decimal arithmetic and other capabilities of Floating-Point 
Decimal mode are discussed in Section 5, Floating-Point Numbers. 

Carry and Out-of-Range Conditions 

The execution of certain arithmetic and bit manipulation operations can 
result in a carry  and/or an out-of-range  condition. These conditions set 
flags (that may be tested) and display annunciators (for visual indication). 
The definitions for “carry” and “out-of-range” depend on the particular 
function executed. 

Section 3, under Flags (page 36), explains how to manually set and clear 
these (and other) flags. 

Flag 4: Carry (C) 

The shifting, rotating, and arithmetic operations listed below will set or  
clear flag 4 and the C annunciator whenever they are performed in 
Integer mode. Flag 4, the carry flag, is set if the carry bit is 1, and cleared 
if the carry bit is 0. 

[ { Q + (carry) 

] y Y - (borrow) 

" } T / (remainder ≠ 0) 

 z Z \ (remainder ≠ 0) 

   q (remainder ≠ 0) 

(These functions are described later in this section.) 

 

* Appendix A includes a table of the relevant functions and how they affect the carry and 
out-of-range flags. 
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Example: The following simple additions set and then clear the carry flag 
(4). 

Keystrokes Display (~: 2-16-0000)* 

h FFFF e FFFF h  Hex mode. 

1 + 0 h  C annunciator: carry 
occurred and flag 4 set. 

1 + 1 h  Carry flag cleared 
because no carry 
occurred. 

 

Flag 5: Out-of-Range (G) 

Flag 5 and the G annunciator are set if the correct result of an operation 
cannot be represented in the current word size and complement mode. 
For the + and - operations, this corresponds to the “overflow” 
condition on most computers. 

The functions below either set or clear flag 5 and the G annunciator 
whenever they are performed in Integer mode: 

+ - * / ü c 

|† \†     

In addition, the arithmetic operators +, -, *, and / will affect 
flag 5 in Floating-Point Decimal mode. The G function also affects 
flag 5. Refer to Section 5 for details.  

When a result is out-of-range, the lower bits (as many as fit in the given 
word size) of the full answer will be returned. If the operation was * or 
/ in 1’s or 2’s Complement mode, the most significant bit (sign bit) 
returned will match the sign bit of the full answer. 

 

* Throughout this manual, this status display is used to indicate what the machine status 
(as explained on page 37) must be for the examples to work as shown. 

† Always clears flag 5. 
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Keystrokes Display (~: 2-16-0000) 

d 32767 e 32767 d   

2 * 32766 d  G annunciator displayed 
and flag 5 set; overflow. 
Leading binary digit is 
zero; number is positive. 

g % 5 32766 d  Clears flag 5. 

Flag 5 can also be set in the course of a running program; this will not halt 
program execution. 

Arithmetic Functions 

Addition, Subtraction, Multiplication, and Division 

The arithmetic operations +, -, *, and / can be performed using 
integers in any of the four number bases. The operands, which can be 
entered in different bases, must be in the Y- and X-registers. After the 
operation is performed, the stack drops and the result is placed in the X-
register.  

In Integer mode, / performs an integer division. The fractional part of 
the quotient is truncated. 

All the arithmetic operators except * will set or clear flag 4 and flag 5 
whenever executed. * affects flag 5 only. 

Example: Find (5A016) ÷ (1777648). 

Keystrokes Display (~: 2-16-0000) 

h 5A0 e 5A0 h  Enters first number. 

o 177764 177764 o  Changes to Octal; keys in 
second number. 

/ 177610 o  Result in base 8. Since a 
carry was not generated, 
the result is exact. 

h FF88 h  Converts to base 16. 

Addition and Subtraction in 1’s Complement Mode. In 2’s Complement 
and Unsigned modes, the result of an addition or subtraction is simply the 
sum or difference of the two bit patterns in the X- and Y-registers. In 1’s 
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Complement mode, however, the result of an addition is affected by the 
occurrence of a carry, and the result of a subtraction is affected by the 
occurrence of a borrow. If a carry out of the most significant bit occurs, 1 
is added to the result. If a borrow into the most significant bit occurs, 1 is 
subtracted from the result. Both cases set flag 4. 

  (~: 1-04-1000) 

 

The Carry Flag During Addition. The carry flag (flag 4, C annunciator) will 
be set whenever a binary addition results in a carry “out of” the most 
significant bit. If an addition does not result in such a carry, the carry flag 
is cleared. This is the same for all complement modes. 

  (~: 2-04-1000) 

 

(incorrect, so out-of-range 
flag set also) 

Carry No Carry 

Borrow No Borrow 

Carry Set Carry Cleared 
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The Carry Flag During Subtraction. The carry flag (flag 4, C annunciator) 
will be set whenever a binary subtraction results in a borrow into the most 
significant bit. Otherwise, the carry flag is cleared. This is the same for all 
complement modes. (Note that subtraction in the HP 16c is not  computed 
as the addition of a negative number; this affects how carry generation 
occurs.) 

  (~: 2-04-1000) 

 

The Out-of-Range Flag. Arithmetic results that cannot be shown in the 
current word size and complement mode set the out-of-range flag. For 
/, this occurs only in 2’s Complement mode when the largest possible 
negative number is divided by −1. 

Example: With a word size of 4 bits, calculate (7 + 6) in base 2 and observe 
the effect on flags 4 and 5. 

Keystrokes Display (~: 2-04-0000) 

b   Binary mode. 

111 e 111 b  7. 

110 110 b  6. 

+ 1101 b  −3. Flag 5 (out-of-range) 
set; flag 4 (carry) cleared. 

Remainder After Division and M 

In division, only the integer portion of the result is returned to the X-
register. If the remainder is not zero, flag 4 (carry) and the C annunciator 
are set. If the remainder is zero, flag 4 is cleared. 

To obtain the remainder instead of the quotient, press f M instead 
of /. This calculates |y| MOD |x|. The sign of the result matches the sign 
of the dividend (that is, the sign of y). 
  

Carry Set Carry Cleared 
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Keystrokes Display (~: 2-16-0000) 

h 66 e 66 h  Hexadecimal mode. 

7 / E h  C annunciator; flag 4 set. 
66/7 leaves a remainder. 

2 / 7 h  No annunciator; flag 4 
cleared. E/2 leaves no 
remainder. 

4 f M 3 h  Remainder of 7/4. 

Square Root 

The q function calculates the square root of the number in the X-
register. The fractional part of the square root is truncated. If this fraction 
is not zero, flag 4 (carry) is set; otherwise, flag 4 is cleared. 

Negative Numbers and Complementing 

Changing Signs. The c function (change sign) will change the sign, 
forming the complement (1’s or 2’s) of the number in the X-register. If the 
X-register holds the largest possible negative number in 2’s Complement 
mode, the only effect of pressing c will be to set flag 5 (out-of-
range). 

In Unsigned mode, c forms a 2’s complement and sets flag 5 (G 
annunciator) as a reminder that a negative number is outside the range 
of Unsigned mode. 

To key in a negative number, press c after  its digits have been keyed 
in. c terminates digit entry in Integer mode. 

Absolute Value. Pressing g ü converts the number in the X-
register to its absolute value, forming the 1’s or 2’s complement of a 
negative number. There is no change if the calculator is in Unsigned mode 
or if the number is positive. 

If the X-register holds the largest possible negative number in 2’s 
Complement mode, the only effect of ü will be to set flag 5 (out-of-
range). 

Logical Operations 
The logical (Boolean) operations NOT, OR, AND, and EXCLUSIVE OR return 
the results of a bit-by-bit analysis of a binary number. The functions ̀ , 



 Section 4: Arithmetic and Bit Manipulation Functions 45 

 

J, and H operate on the bits in corresponding positions of the 
words in the X- and Y-registers; the stack then drops and the result is 
placed in the X-register. The operator n acts only upon the word in 
the X-register; the stack does not drop. 

NOT 

The n function inverts the values of all bits in the binary number in 
the X-register. It is equivalent to forming the 1’s complement, that is, 
using c in 1’s Complement mode. Only the X-register is affected. 

Keystrokes Display (~: 2-16-1000) 

b 11111111 11111111 b  Binary mode. 

f n 00000000.b  1’s complement of 

f W 1 11111111 b. 00000000 111111112 is  

11111111 000000002. 

AND 

The J function (the logical product) compares each corresponding bit 
in two words. Each resulting bit is 1 only if both corresponding operand 
bits are 1; otherwise, it is 0. 

The use of J is illustrated under Masking, page 51. 

OR 

The ` function (the logical sum) compares each corresponding bit in 
two words. Each resulting bit is 0 only if both operand bits are O’s. 

Example: Perform a logical OR to determine which bits are zero in both  
101012 and 100112. 

Keystrokes Display (~: 2-16-0000) 

10101 e 10101 b   

10011 10011 b   

f ` 10111 b  Bit 3 (represented by the 
zero) and all bits to the left 
of bit 4 are zero in both of 
the given words. 
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EXCLUSIVE OR 

The H function (the logical difference) compares the corresponding 
bits in two words and yields a 1 only if two corresponding bits are 
different. 

Example: Use the H function to determine if two binary quantities 
(010101012 and 010111012) are the same. A 1 in the result signifies that 
the two quantities are different at those bit position(s).  

Keystrokes Display (~: 2-16-0000) 

1010101 e 1010101 b   

1011101 1011101 b   

f H 1000 b  The two numbers differ 

in the fourth bit from the 
right. 

Shifting and Rotating Bits 
Shifting and rotating operations cause the bits of a word to be moved left 
or right. The fate of the bit moved off the end of the word, and the value 
of the bit entering the vacated position, depend upon the type of shift or 
rotate performed. 

Flag 4 (carry) is set or cleared by any shift or rotate function, except L 
(left-justify), as shown in the diagrams below. 

Shifting Bits 

The HP 16c can perform two types of shifts on the contents of the X-
register: a logical shift  or an arithmetic shift. The latter preserves the sign 
bit. The HP 16c can also left-justify  the contents of the X-register. 

Logical Shifts. Pressing f [ (shift left) or f ] (shift right) 
moves all the bits of the word in the X-register one bit to the left or right. 
Bits shifted out of the word are shifted into the carry bit, and the previous 
state of the carry bit is lost. The new bits generated at the opposite end 
of the word are always zeros. 

[        0 

 Carry  X-Register    

]      0         

       C  
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Left-Justify. To left-justify a bit pattern within its word size, press g 
L. The stack will lift, placing the left-justified word in the Y-register 
and the count (number of bit-shifts necessary to left-justify the word) in 
the X-register. The carry flag is not affected by L. 

Example: Left-justify the binary value 1111 in a word size of eight. 

Keystrokes Display (~: 2-08-0000) 

1111  1111 b   

g L 100 b  The count: four bit-shifts 
to left-justify the word. 

R 11110000 b  Left-justified word. 

Arithmetic Shift Right. Pressing g " (arithmetic shift right) will 
move the contents of the word in the X-register one bit to the right, as 
does ]. However, instead of placing a zero into the new place at the 
left of the word, the sign bit is regenerated. (In Unsigned mode, which has 
no sign bit, " operates like ].) The carry bit is set if a 1 is shifted 
out of the X-register and cleared if 0 is shifted out. 

"    

 Sign Bit Unchanged  C 

Example: Shifting a positive binary number to the right n  places is 
equivalent to dividing it by 2n. Since it regenerates the sign bit, an 
arithmetic shift also can be used to divide an even negative integer by 2*.  
Divide 01111111 (word size 8) by 23, then divide 10000000 by 23. 

Keystrokes Display (~: 2-08-0000) 

g $ 3  Allows display of  
leading zeros. 

1111111 01111111 b   

f SHOW d 127 d  (e is not needed 
because this function 
terminates digit entry.) 

 

* For odd  negative integers in 2’s Complement mode, " gives a result one less than 
division by 2. 
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Keystrokes Display (~: 2-08-0000) 

f ] f ] f ] 00001111 b  Each shift performs an 
integer  divide by 2 and 
sets flag 4 because a 1 is 
shifted into the carry bit. 

f SHOW d (hold) 15 d   

    (release) 00001111 b   

10000000 10000000 b   

f SHOW d -128 d   

g " g " 11100000 b   

g " 11110000 b  Sign bit is regenerated 
and carry flag is cleared 
with each shift. 

f SHOW d -16 d   

   (release) 11110000 b   

Rotating Bits 

There are three general types of rotate functions on the HP 16c, 
encompassing eight different functions. 

• Rotate left and right ({, }). 

• Rotate left and right “through the carry bit” (y, z). 

• Rotate n  places (Q, T, Y, Z). 

Rotation. Pressing f { (rotate left) or f } (rotate right) causes 
the contents of the X-register to rotate (or “circularly shift”) one bit to the 
left or right. Bits shifted out of the word re-enter it at the other end. The 
carry flag is set if a 1 bit is rotated around the end, and is cleared if a zero 
is rotated around the end. 

{      

 C    

}      

     C 
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Rotation Through the Carry Bit. The y and z (rotate left 
through carry and rotate right through carry) functions respectively load 
the leftmost or rightmost bit of a word into the carry bit, and move the 
carry bit into the other end of the word. 

y      

 C    

z      

     C 

 

Rotating More Than One Bit at a Time. Given a bit pattern in the Y-
register and n  in the X-register, pressing f Q, f T, g 
Y, or g Z will rotate the pattern |n| bits. The stack drops, 
placing the result in the X-register. 

The status of the carry flag (flag 4) is the same as if {, }, y, or 
z were performed |n| times. For instance, executing T with n  = 3 
will set the carry flag only if the third bit from the right (bit 2) is 1. 

 

Example: Develop a keystroke sequence that will serve to rotate left as 
one word  a 16-bit word divided into two separate 8-bit words  held in two 
separate registers. For instance, with a word size of eight bits, rotate the 
word 00011100 11100111. 

Keystrokes Display (~: 2-08-1000) 

11100 00011100 b  High order portion of  
16-bit word. 

f [ 00111000 b  Moves most significant bit 
into carry bit. 

g ' 00011100 b  Recovers high-order portion. 

11100111 11100111 b  Low-order portion of  
16-bit word. 
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Keystrokes Display (~: 2-08-1000) 

g y 11001110 b  Carry bit (most significant bit 
of high-order portion) 
moves into least significant 
bit position of low-order 
portion. 

x 00011100 b  Switches X- and Y- registers. 

g y 00111001 b  C cleared: carry bit moved 
into first part of word and 
zero moved into carry bit. 

x 11001110 b  New word is 00111001 

11001110. 

g % 3 11001110 b  Suppresses leading zeros. 

Setting, Clearing, and Testing Bits 

Individual bits in a word can be set to 1 or cleared to 0 using the S (set 
bit) and ú (clear bit ) functions. In a manner analogous to flag-testing, 
you can also test for the presence of a set bit with à. If executed in a 
program, the result affects program execution. 

To set, clear, or test a specific bit in a word: 

• The word containing the specific bit must be in the Y-register. 

• The magnitude of the number in the X-register specifies the 
number of the bit to be set, cleared, or tested. 

When the key (S or ú) is pressed, the stack drops and the word 
affected returns to the X-register. 

Bits are numbered from zero to one less than the word size, with the least 
significant bit as bit number 0. 

Keystrokes Display (~: 2-16-0000) 

11111111 e 11111111 b  Enters quantity and copies 
it into the Y-register. 

11 11 b  Bit number 3. 

f ú 11110111 b  Stack drops; resulting  
word is in X-register. 



 Section 4: Arithmetic and Bit Manipulation Functions 51 

 

Testing for the presence of a given bit (f à) is a conditional test  
useful in programming: a decision for program execution can be based on 
the bit pattern of a number. (The X- and Y-registers must contain the 
proper parameters, as noted above.) Section 9 describes conditional 
branching. 

Masking 

The k (mask left) and K (mask right) functions create left- 
or right-justified strings of 1 bits. The magnitude of the number in the X-
register is used to determine how many 1’s will comprise the mask. Upon 
execution, the mask pattern is placed in the X-register (the stack does not 
move). 

You can create a mask as large as the word size. To place a mask in the 
middle of the field of a number, use a shift function in conjunction with 
k or K. 

Example: The ASCII representation of a two-digit number occupies 16 
bits—eight bits per digit. Given an ASCII “65” (0011 0110 0011 0101), 
extract the high-order digit (6), thereby converting half of this ASCII code 
to binary coded decimal. 

 0011  0110  0011  0101 ASCII “65” (“3”, “6”, “3”, “5”). 
J 0000  1111  0000  0000 Mask. 

 0000  0110  0000  0000 The extracted, high-order digit (“6”). 

You can save keystrokes in this example by shifting the digits into 
position before masking. 

Keystrokes Display (~: 2-16-0000) 

h 3635 e 3635 h   

8 f T 3536 h  Rotates word eight bits to  
the right to right-justify  
the desired hex digit (6). 

4 f K F h  Right-justifies a mask of  
four 1 bits (1111) in the  
16-bit word. 

f J 6 h  Extracts the rightmost  
four bits (6). 
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Bit Summation 
Pressing g & (number of bits) sums the bits in the X-register and 
returns that value to the X-register. The bit pattern is saved in the LAST X 
register. No stack lift occurs. (In word sizes 1 and 2, the result must be 
interpreted in Unsigned mode.) 

“Double” Functions 
The HP 16c provides several “double” functions: | (double 
multiply), \ (double divide), and ( (double remainder). These 
functions allow the exact  calculation of a product double the given word 
size and the exact  calculation of a quotient and remainder from a 
dividend of double word size. 

The double functions are most useful in Binary mode. To obtain 
meaningful double numbers as results in Hexadecimal and Octal modes, 
the word boundary (which is based on the number of bits) must not “split” 
a digit. Therefore, you should specify a compatible word size: a multiple 
of four in Hex mode and a multiple of three in Octal mode.* 

Double Multiply 

The | function multiplies two single-word quantities in the X- and 
Y-registers to yield a double-word result in the X- and Y-registers. (The 
stack does not drop.) The result is right-justified, with the least 
significant  bits returned in the Y-register and the most significant  bits 
returned in the X-register. 

The stack contents during this operation are shown below. The stack is 
filled with the values t, z, y, and x, each register holding one word. 

     

T t  t  

Z z  z  

Y y multiplicand …xy product 

(high order bits in X) X x multiplier xy… 
     

Keys g |  

 

* Section 7 (Programming Basics) includes a program for using | with Decimal  
mode. Refer to page 78. 
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Example: To illustrate double multiplication, the calculation of (7 × 6) in 
binary with word size 5 and 2’s Complement is shown below. 

 

 00111   Five bits in Y. 

×  00110   Five bits in X. 

00001  010102 
 

  X   Y 

Ten-bit representation of 4210  
split between X- and Y-registers. 

 

Keystrokes Display (~: 2-05-1000) 

b 111 e 00111 b  Binary mode. 

110 g | 00001 b  Most significant bits are 
put in X. 

x 01010 b  Least significant bits are 
put in Y. Result is 
therefore 00001 010102. 

Double Divide 

The \ function computes the quotient of a dividend of double word 
size in the Y- and Z-registers—the most significant bits of which are in 
the Y-register—divided by a single-word divisor in the X-register. The 
stack drops twice, placing the single-word result in the X-register. 

Error 0 occurs if the answer cannot be represented in a single word size. 
Flag 4 (carry) is set if the remainder is not equal to zero. The stack 
contents during this operation are: 
 

     

T t  t  

Z …z dividend 
(high order bits in Y) 

t  

Y y… t  

X x divisor (y…z)/ x quotient 
     

Keys g \  
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Example: The calculation of (−88 ÷ 11) in binary with word size 5 and 2’s 
Complement mode is shown below. 

 

 

           X  

X 110002 Five-bit result in X. 

01011 11101  01000   Ten-bit representation of 
−8810 split between Y- and  
Z-registers. 

 
 Y      Z  

 

Keystrokes Display (~: 2-05-1000) 

1000 e 01000 b  Least significant bits of 

10-bit dividend go into Z- 

register. 

11101 e 11101 b  Most significant bits of 

10-bit dividend go into Y- 

register. 

1011 g \ 11000 b  Quotient. 

g % 3 11000 b  Restores suppression of 
leading zeros. 

Double Remainder 

The ( function operates like \ except that the remainder is 
returned instead of the quotient. If the quotient  exceeds 64 bits, Error 0 
results. 

The remainder is determined as for the M function (page 43), with the 
sign of the result matching the sign of the dividend. 

Example: Applying Double Divide 

Compute the quotient of  
5714AF216

7E1468416
  to 16 hexadecimal places.  

Although the result is a fraction, this problem can be solved in Integer 
mode by first finding the integer quotient of 

 

5714AF2000…016

7E1468416
 

and then placing a decimal point to the left of the result (thereby dividing 
the result by 264). Use \ to accommodate a numerator this large.  

16 zeros 
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Keystrokes Display (~: 2-64-0000) 

h  Hex mode. 

f SET COMPL u  Unsigned mode allows a 
larger result, thereby 
preventing an out-of-
range result. 

0 e 

5714AF2 e 

0 h  

5714AF2 h  

Double-sized dividend is 
5714AF2 × 264. 

7E14684 g \ 7E985d8C.h  Carry bit set. 

f W 1 b0d06F6A h. Result is B0D06F6A 

7E985D8C16, so answer 
to original problem is 

0.B0D06F6A 7E985D8C16. 

Note: When using \ or (, be sure to set flag 3 so you 
can see how many (if any) leading zeros are in the least significant 
part of the result. 
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Section 5: 
Floating Point Numbers 

To cover other aspects of computing, the HP 16c was designed to perform 
floating-point decimal arithmetic also. In Floating-Point Decimal mode, 
numbers are left-justified and the word size is automatically set to 56 
bits. 

Note: Numbers in Floating Point mode and Integer mode are 
represented in two different, incompatible formats.* Therefore, 
any values stored in the storage registers in one format are not 
meaningfully converted when the calculator switches to the other 
format. Their integrity is retained, however, when the calculator is 
restored to the original mode. 

Converting to Floating-Point Decimal Mode 

The G (floating point) function establishes Floating-Point Decimal 
mode and converts the contents of the X- and Y-registers (as explained 
below) to a floating-point decimal number.  

Pressing f G {0 to 9, .} will set Floating-Point Decimal mode. 
The number you specify determines how many decimal places will be 
displayed; specifying . will set scientific notation. (If the calculator is 
already in Floating Point mode, no further conversion of the stack takes 
place.) 

Conversion in the Stack 

When you make the conversion to Floating Point mode, you might want 
to be able to retain a certain number for further use. The HP 16c provides 
a conversion routine that allows you to retain and reuse a value from 
Integer mode when the calculator switches to Floating Point mode. Upon 
executing G in Integer mode, the numbers in the Y- and X-registers 
are converted to the floating-point decimal equivalent of (y)(2x ), which is 
then placed into the X-register. The Y-, Z-, and T-registers are cleared.† 

 

* Floating Point mode in BCD (Binary Coded Decimal) form and Integer mode in binary 
form. 

† Appendix D provides a program for a conversion between the IEEE 754 floating-point 
binary format and HP 16c floating-point decimal format. 
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T t  0.0000 

Z z  0.0000 

Y y  0.0000 

X x  y · 2x 

Keys f G 4 

If y · 2x  is greater than 9.999999999 × 1099, flag 5 (out-of-range) is set 
and the overflow display (all 9’s) results. If there is no overflow, flag 5 is 
cleared. 

Example: Convert 25E4716 to a decimal, floating-point format. 

Keystrokes Display (~: 2-64-0000) 

h  Hex mode. 

25E47 e 25E47 h  Mantissa. 

0 0 h  Exponent of 2. 

f G 2 155,207.00 Sets Floating-Point Decimal 
mode and a display of two 
decimal places. The number 
is equivalent to (25E4716) · 20. 

Other Effects of Converting to Floating Point Mode 

Switching from Integer mode (Hexadecimal, Decimal, Octal, or Binary 
mode) into Floating-Point Decimal mode also sets the following 
conditions: 

• The word size is set to 56. 

• The stack (except the X-register) and the LAST X register are 
cleared. Stack lift is enabled. 

• The storage registers are not  cleared. However, an attempt to 
recall register contents (including the Index register) that were not  
stored in Floating Point mode usually will result in an Error 6.* 

 

* Refer to page 68 for details. 
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• The complement mode functions remain active, but will not  affect 
the arithmetic functions or number representations. The 
complement mode will  affect the conversion of the X-register 
when the calculator returns to Integer mode. 

Digit Entry and Other Display Formats 

Changing Signs. Pressing c (change sign) will reverse the sign of the 
displayed number. To key in a negative number, press c after its 
digits have been keyed in. This does not terminate digit entry in Floating 
Point mode. 

Scientific Notation. Pressing f G . sets Floating Point mode 
and  sets scientific notation display format. Numbers will be displayed 
with six decimal places. 

Exponents. Numbers with exponents are entered using X (enter 
exponent). First key in the mantissa, then press f X and key in the 
exponent. (For a negative mantissa, press c before pressing X.) 
For a negative exponent, press c after keying in the exponent. 

Digits from the mantissa that spill into the exponent field will disappear 
from the display when X is pressed but will be retained internally.* 

Mantissa Display. Regardless of the display format in Floating-Point 
Decimal mode, the calculator internally represents each number as a 10-
digit mantissa with a two-digit exponent of 10. If you want to view the full 
10-digit mantissa of a number in the X-register, press f CLEAR 
ì. The full mantissa will be displayed as long as the ì key 
is held down. 

Keystrokes Display (~: 2-56-0000) 

f G 3   

45 g q 6.708   

f CLEAR ì 
    (hold) 
    (release) 

 

6708203932 

6.708 

 

 

 

* To prevent a misleading display, X will not operate with a number having more than 
seven digits to the left of the decimal point, nor with a mantissa smaller than 0.000001. 
To key in such a number, use a form having a greater exponent value (whether positive 
or negative). 
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Overflow and Underflow. When the result of a floating-point calculation 
in the X-register is a number with a magnitude greater than 
9.999999999 × 1099, ±9.999999999 × 1099 is placed in the affected 
register (the last three digits of the mantissa are not displayed). Flag 5  
(out-of-range) is set and the G annunciator displayed. 

If the result of a floating-point calculation in the X-register is a number 
with a magnitude less than 1.000000000 × 10−99, that number will be 
replaced by zero. Overflow and underflow do not  halt program execution. 

Returning to Integer Mode 

Integer mode is restored (and Floating Point mode exited) when you set 
one of the number base modes. 

Conversion in the Stack 

When exiting Floating Point mode, the X- and Y-registers undergo the 
reverse of the conversion when Floating Point mode is set. Considering 
the number in the X-register to be in the form (y)(2x ), an integer y  is 
placed in the Y-register and a power x  of 2 is placed in the X-register. The 
value for y  is defined such that 231 ≤ |y| < 232 unless y  = 0. That is, y , the 
mantissa, is rounded to a 32-bit integer. The value for x , the exponent, is 
determined by y  such that (y)(2x ) equals the value in the X-register 
before mode conversion. 

The new x- and y-values will be expressed in the number base mode 
specified. (In Unsigned mode, the absolute values of x  and y  are placed in 
X and Y.) 

The conversion of an integer pair y , x  from Integer mode into Floating-
Point Decimal mode and back to Integer mode generally will not restore 
the original  pair y , x , but an equivalent  one. 

Example: Convert 1.284 × 10−17 to a decimal integer multiplied by a 
power of 2. 

Keystrokes Display (~: 2-56-0000) 

1.284 1.284   

f X 1.284     00  

17 c 1.284    -17  
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Keystrokes Display (~: 2-56-0000) 

d -88 d  Converts to Integer mode.  
X-register contains  
exponent of 2. 

x 73787526.d  Mantissa. 

f W 1 39 d. Answer is (3973787526 × 
2−88)10. 

Example: The following key sequence shows that the conversion of 1 in 
Integer mode (1 · 20 = 1) to Floating Point mode and back to Integer mode 
(8000000016 × 2−31) yields equivalent but different representations of 1. 

Keystrokes Display (~: 2-56-0000) 

h   

1 e 1 h  y  = 1. |y| is not  an integer 
such that 231 ≤ |y| < 232. 

0 0 h  x  = 0. 

f G 4 1.0000 (y) · (2x ) = (1) · (20) = 1. 

h FFFFFFE1.h  Converts back to Integer 
mode. 

f SHOW d -31 d  x  = −3110. 

x 80000000 h  y  = 8000000016 = 231.  
y  is now an integer such that  
231 ≤ |y| < 232 and y · 2−31 = 1. 

Other Effects of Converting to Integer Mode 

When you switch out of Floating-Point Decimal mode into Integer mode, 
the following conditions will exist: 

• Word size remains  56 bits. 

• The stack and storage registers are not  cleared, although any 
storage register values which were not entered in Integer mode will 
be altered from their original meanings.* 

• The complement mode does not change. 

 

* Such values are retrievable in their original form  when the calculator converts back to 
Floating Point mode, assuming you have not changed the register contents. 
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Floating-Point Arithmetic 

Functions 

All of the arithmetic functions which operate in Integer mode (+, -, 
*, /, q) also operate in Floating Point Decimal mode. The / and 
q functions are not limited to integer answers in Floating Point mode. 

The v (reciprocal) function, which is active only in Floating Point 
Decimal mode, calculates the reciprocal of the number in the X-register. 

The Out-of-Range Flag 

The arithmetic functions (+, -, *, and / are the only functions in 
Floating-Point Decimal mode that affect flag 5 (out-of-range). Flag 5 is 
set or cleared whenever these functions are executed. Executing G 
{0 to 9, .} likewise affects flag 5. 

The carry flag (flag 4) is not affected in Floating-Point Decimal mode. 

Functions Not Active in Floating Point Mode 

Generally speaking, the display and number control functions and bit 
manipulation operations are not  active in Floating-Point Decimal mode. 
Appendix B contains a complete list of all operations that are not active 
in Floating Point mode. 

Digit Separators 

The HP 16c is set to use a period as a radix mark (separating integer and 
fractional parts of a number) and a comma between groups of three 
integer digits. You can reverse this setting to conform to the numerical 
convention in many countries. This procedure (O /  .) will reverse the 
current setting: 

1. Turn off the calculator. 

2. Press and hold O. 

3. Press and hold .. 

4. Release O, then release .. 



 

62 

Section 6: 
Memory and Storage 

Memory Allocation 
Data storage, in the form of registers, and program memory, in the form 
of program lines, share a common memory space in the HP 16c. This 
memory space consists of 203 bytes (eight bits to one byte), all of which 
are initially* allocated to data storage. However, as you enter program 
instructions (as explained in Section 7, Programming Basics) memory 
space is automatically allocated  to program memory. 

203 Bytes 

Program Memory Data Storage Registers … R2  R1  R0 

 Movable Partition 

Converting Storage Registers to Program Memory 

The automatic partitioning of memory space from data storage into 
programming takes place in segments of seven bytes, each segment 
worth seven program lines. Starting with the first line you store in a 
program and continuing with each succeeding seventh line, seven bytes 
(lines) of memory are converted from data storage into program 
memory. 

Automatic Memory Allocation (Bytes) 

Program Lines* 
Recorded 

Program Memory 
Allocated 

Storage Memory 
Allocated 

  0 bytes 
 1 to 7 
    8 to 14 
 15 to 21 
 ⋮ 
 190 to 196 
 197 to 203 

 0 bytes 
 7 
 14 
 21 
 ⋮ 
 196 
 203 

 203 bytes 
 196 
 189 
 182 
 ⋮ 
 7 
 0 

* One line equals one byte. 
  

 

* “Initially” means the condition of the calculator when it leaves the factory or when 
Continuous Memory is reset. 
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Therefore, the number of bytes dedicated to storage registers and the 
number of bytes dedicated to programming are always multiples of 
seven. 

Note: The calculator converts data storage registers to program 
memory in reverse numerical order, from the highest numbered 
to the lowest numbered. Furthermore, any data contained in a 
storage register will be lost  when that register is converted to 
lines of program memory. 

Converting Program Memory to Storage Registers 

Once you have stored program instructions they are well protected. The 
allocation of program memory space back  to data storage registers is 
accomplished only by your intentionally deleting program instructions—
either singly or all at once (by CLEAR P or Continuous Memory 
reset). What is deleted from program memory is reallocated to data 
storage memory in increments of seven bytes. 

Note that this means you cannot unintentionally lose program 
instructions. If you try to address a storage register whose space is 
occupied by program lines, an Error 3 (nonexistent storage register) will 
result. 

Storage Register Size 

Each register represents a word, and so its size depends on the current 
word size.* The size of a storage register is always the smallest multiple 
of four bits  (half-bytes) equal to or greater than the current word size. 
For example, a current word size of either 13, 14, 15, or 16 will produce a 
storage register length of 16 bits (two bytes). 

In Floating-Point Decimal mode, the word size and therefore the storage 
register size are automatically set to 56 bits (7 bytes). 

The total possible number of data storage registers equals the number of 
available bytes (203 minus the bytes of program memory) divided by the 
number of 8-bit bytes per register. For example, if the current word size 
is 16 bits, then each register comprises 2 bytes (16 bits). If program 
memory is cleared (203 bytes available for storage), then 101 storage 

 

* Except the Index register (discussed later in this section), which is of constant size (68 
bits) and not  convertible to program memory. 
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registers (R0 to R10010) are available, since 203/2 = 101.5 and half 

registers are not available for data storage. 

Given a word size of 16, the configuration of memory allocation would 
look like this with the first recorded program line: 

 

Storage Registers (16 bits each)  

 R0   Program Memory 

 R1   001- instruction 

   ⋮ ⋮  002- 

 R9   003- 

Directly 
addressable 
registers 

RA   004- 

  ⋮ ⋮  005- 

RF   006- 

 R.0   007- 

   ⋮ ⋮  Lines 002 to 007 
are available but 
unoccupied.  R.F   

(R2016) R32   

   ⋮ ⋮   

 R97    

 R98  These 3½ registers 
(seven bytes) are 
converted to seven lines 
of program memory 
when the first program 
instruction  is recorded. 

 R99  

(R6416) R100  

Half register left 
(not usable ). 
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When the eighth program instruction is recorded, another 3½ registers 
(seven bytes) will be converted to program memory. This will leave 94½ 
registers, only the whole 94 (R0 to R9310 or R5D16) of which remain available 

for actual use as data storage registers. (The remaining half register will 
be used in the next conversion to program memory.) 

Viewing the Status of Memory Allocation (m) 

A temporary display of the current allocation of memory results when 
you press f m. (Hold m to prolong the display.) The 
information in the display will be 

 P − B r − RRR 

B is the number of bytes (program lines) which may be added to 
program memory before another seven bytes are allocated 
(diminishing available storage register space by seven bytes). 
0 ≤ B ≤ 6. 

RRR is the total number of storage registers currently available for data 
storage. 0 ≤ RRR  ≤ 406, with RRR  always given in base 10. (Note the 
smallest possible register size is four bits, yielding a maximum 
number of 406 registers.) 

In the situation diagrammed on the preceding page—initial memory 
configuration, word size 16—the m function would show the 
following information: 

Keystrokes Display  

O /  -   p 0 h  Continuous Memory reset; 
word size defaults to 16 
and program memory is 
cleared. 

f m (hold) 
    (release) 

P-0   r-101  

0 h  

Zero lines to go before 
seven bytes will be 
converted to program 
memory. 101 storage 
registers available. 

g ä 000-         Sets calculator to  
Program mode; line 000. 

1 001-      1  Records one program line. 
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Keystrokes Display  

f m P-6   r-098  

001-      1  

Six lines (bytes) to go 
before another seven bytes 
are converted to program 
memory. 98 storage 
registers available. 

f CLEAR P 000-         Clears program memory. 

g ä 0 h  Exits Program mode. 

Storage Register Operations 

When numbers are stored or recalled, they are copied  between the 
display (X-register) and a data storage register. The total number of 
available storage registers will depend on the current word size and the 
amount of available memory, as explained above. 

Of those registers available, up to 32 can be addressed directly  by name 
(0 to 9 and A to F, .0 to .9 and .A to .F); the remainder (up to 69 in word 
size 16) can only be accessed indirectly, using the Index register 
(described later in this section). Since the highest-numbered registers are 
the first to be converted to program memory, it is wisest to store data in 
the lowest-numbered registers available. (See also the diagram on the 
inside back cover.) 

Storing and Recalling Numbers Directly 

To store  or recall  numbers between one of the directly accessible data 
storage registers and the X-register, press s {0 to F, .0 to .F, I} or 
r {0 to F, .0 to .F, I}. The s operation replaces the contents of 
the addressed register with a copy of the X-register contents; the r 
operation lifts the stack (if it is enabled) and then places a copy of the 
addressed register contents into the X-register. 

If you attempt to address a nonexistent register (including one that 
cannot exist because the memory space is occupied by program lines), 
the display will show Error 3. Remember also that you can lose stored 
data values when data storage registers are automatically  converted to 
program memory, and that the highest-numbered registers are 
converted first.  
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Example: Store 108 in R0, recall it, and multiply by 2. 

Keystrokes Display  

f G 0   Display depends on last 
contents of X and Y. 

f X 8 1        08   

s 0 100,000,000.  

p 0.            

r 0 100,000,000.  

2 * 200,000,000.  

Alteration of Register Contents 

Whenever you change the current word size, the contents of the stack are 
affected (as explained under Word Size in Section 3), while those of the 
storage registers are not. However, a change in word size does change the 
size and boundaries (and total number) of the storage registers. This can 
make a specific set of stored bits inaccessible in its original form—until 
you restore the original word size. Therefore, you can temporarily change 
the word size (for instance, for a calculation), and still recover your stored 
data when you return to the original word size. 

Example: The following sequence illustrates what happens to data 
stored in R0 and R1, when the word size is doubled (from 16 to 32) and 
then restored to its original size. 

Keystrokes Display  

h 10 f w   Hex (Integer) mode; 
word size 16. 

f CLEAR è  Clears storage registers. 

1234 s 0 1234 h  Stores in R0. 

5678 s 1 5678 h  Stores in R1. 

20 f w 5678 h  Doubles word size. 

r 0 56781234 h  Current R0 is now a concat-
enation of the old R0 and R1. 

r 1 0 h  Current R1 is cleared. 

10 f w 0 h  Restores original word size. 

r 0 
r 1 

1234 h   
5678 h  

Original contents of R0  
and R1 unchanged. 
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When the calculator converts between Integer and Floating-Point 
Decimal modes, the register contents are not  changed. However, due to 
differences in the internal representation of the two modes, contents 
stored in Integer mode will not have the same value in Floating Point 
mode, and vice-versa. The integrity of the contents is preserved, 
however, when the calculator converts back to the original mode and 
word size. 

Clearing Data Storage Registers 

Pressing f CLEAR è (clear registers) clears the contents of all 
data storage registers to zero. (It does not affect the stack or the LAST X 
register.) To clear a single data storage register, store zero in that 
register. Resetting Continuous Memory clears all storage registers and 
the stack. 

The Index Register 
The Index register (RI) is a permanent  storage register that can be used 
to indirectly  address other storage registers, indirectly  branch to 
program labels, and hold loop counters for program loop control. (The 
latter two uses are discussed in Section 9.) Unlike other storage registers, 
the Index register is always 68 bits, regardless of current word size, and it 
is never converted to lines of program memory. 

Abbreviated Key Sequences 

Whenever the I or i key is used following another function key (such 
as s, r, t, or a), the f prefix key before the I or i 
can be omitted since the sequence is unambiguous. This is called an 
abbreviated key sequence. For example, s I is shorter than s 
f I but has the same effect. 

Storing and Recalling Numbers in the Index Register 

The contents of the Index register itself are accessed using the I 
function: s I, r I, or ó. A number stored in RI will be 
represented in a 68-bit format, numerically equivalent to the number in 
the X-register. A number copied from RI into X will be truncated to fit the 
word size, preserving the least significant bits.* 
 

 

* If the contents of RI are recalled in a word size smaller than that used to store the 
contents, the recalled value may not be numerically equivalent to the value in RI. 
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Store and Recall. Numbers are copied into and out of the Index register 
using s I and r I, operating the same as the other registers. 

X Exchange I. Analogous to the x function, ó will exchange the 
contents of the X-register and the Index register. 

Storing and Recalling Numbers Indirectly 

Storage registers can be accessed indirectly  using the i function: s 
i, r i, or í. The absolute value of the number in RI 
determines the storage register address. *  (In Floating-Point Decimal 
mode, only the integer part is used.) The table below shows the 
correspondence between RI and storage register addresses. 

Indirect Addressing 

If RI Contains: i Will Address: 

0 
⋮   
9 

10 
⋮   

15 
16 
⋮   

31 
32 

33 

⋮   

(016) 
⋮ 

(916) 
(A16) 
⋮ 

(F16) 
(1016) 

⋮ 
(1F16) 
(2016) 

(2116) 

⋮ 

R0 
⋮ 

R9 
RA 
⋮ 

RF 
R.0 
⋮ 

R.F 
R32 (=R2016) 

R33 (=R2116) 

⋮ 

The s i, r i, and í functions are the only  means to 
access a storage register beyond the first 32 (beyond 0 through .F), but 
they can  be used for any  register, as the table illustrates.  

 

* The absolute value is computed using a 68-bit word size and the current complement 
mode. 
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Example: Store 3 in R326. In order to have a storage register as high as R326 
available for data storage, the word size must be at most four bits long 
(203 bytes/0.5 byte = 406 registers). To be able to store a number as 
large as 326 in the Index register, however, the word size must be larger. 
(The Index register must be used to address any register higher than R31, 
which is R.F.) To store 3 in R326 will therefore require two manipulations of 
word size. Assume that the calculator is set to word size 4. 

Keystrokes Display (~: 2-04-0000) 

d 0 f w  Sets a large word size (64). 

326 326 d   

s I 326 d  Stores 32610 RI. 

4 f w 6 d  406 registers of 4 bits  
each are now available. 

3 s i 3 d  Stores 3 in R326. 

p 0 d  Clears display. 

r i 3 d  Recalls contents of R326. 
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Section 7: 
Programming Basics 

The next three sections are dedicated to explaining aspects of 
programming the HP 16c. These programming sections will first discuss 
basic techniques (The Mechanics), then give example(s) for the 
implementation of these techniques, and lastly discuss any details of 
operation (Further Information). This allows you to read only as far as you 
need to support your use of the HP 16c. 

The Mechanics 

Creating a Program 

Programming the HP 16c is an easy matter, based simply on recording 
the keystroke sequence used when calculating manually. (This is called 
“keystroke programming”.) To create a program out of a series of 
calculation steps requires two extra manipulations: deciding where and 
how to enter your data; and loading and storing the program. In addition, 
programs can be designed to make decisions and perform iterations 
through conditional and unconditional branching. 

Stepping through the fundamentals of programming, we’ll work through 
a program designed to concatenate two 16-bit words in the X- and Y-
registers into one 32-bit word in the X-register. 

Loading a Program 

Program Mode. Press g ä (program/run) to set the calculator to 
Program mode  (PRGM annunciator on). Most functions are stored and 
not executed when keys are pressed in Program mode. 

Keystrokes Display  

g ä 000- Switches to Program mode; 
PRGM annunciator and line 
number displayed. 
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Keystrokes in Program mode become program instructions occupying 
program lines. These numbered lines indicate the calculator’s position in 
program memory. Line 000 marks the beginning of program memory and 
cannot be used to store an instruction; the first line that contains an 
instruction is line 001. No program lines except 000 exist until 
instructions are stored in them. 

Programs are usually started at line 001, though you can  start a program 
at any existent line. As you enter instructions, any existing programs will 
be preserved and “bumped” down in program memory, thereby 
incrementing their line numbers. 

Beginning a Program. Clearing program memory will erase all programs 
in memory and position the calculator to line 000. To do so, press f 
CLEAR P in Program mode. 

If the calculator is not at line 000 and you do not  want to clear program 
memory, you can position the calculator to line 000 by pressing f 
CLEAR P or t . 000 in Run mode, or by pressing t . 
000 in Program mode. (The t . instruction cannot be recorded.) 

A l (label) instruction—g l followed by a digit or letter label  
{0 to 9, A to F}—is used to define the beginning of a program or routine. 
The use of labels allows you to quickly select and run a particular program 
or routine. 

Keystrokes Display  

f CLEAR P 000- Clears program memory and 
sets calculator to line 000 
(start of program memory). 

g l A 001-43,22, A  Keycode for label “A”. 

Recording a Program. A program consists of the same keystrokes you 
would use to solve a problem manually. Keys pressed in Program mode 
are recorded in memory as programmed instructions.*  The display 
contains a line number and keycode(s). Keycodes are one- or two-digit 
numbers indicating the position of keys on the keyboard (described in 
more detail later). 

 

* Except for the nonprogrammable functions, which are listed on page 81. 
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Example: The body of the concatenation program is listed below. 
Assuming that two separate numbers are given in the X- and Y-registers, 
program lines 002 to 008 below will concatenate those two 16-bit words 
into one 32-bit word. The word initially in the X-register will become the 
most significant bits of the result. 

 

Keystrokes Display  

h 002-     23   

2 003-      2  Doubles the word size 

0 004-      0  from 16 to 32, providing 

f w 005-  42 44  16 extra bits to the left of 
the numbers in X and Y. 

g ' 006-  43 36  Brings back word size (32). 

f] 007-  42  b  Computes one-half of word 
size (16). 

f Q 008-  42  E  Shifts number left 16 bits. 

f ` 009-  42 40  OR operation here 
concatenates the  
contents of X and Y. 

Ending a Program. 

• The instruction g N (return) will end a program, return to line 
000, and halt.* This instruction can be omitted if the program is the 
last one in memory, since the end of the program memory contains 
an automatic N. 

• The instruction ? (run/stop) will stop a program without  
moving the line position to line 000. 

 

Keystrokes Display  

g N 010-  43 21  Optional if this is the last 
program in memory. 

  

 

* Except when a subroutine return is pending, as discussed in Section 9, page 94. 
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Running a Program 

Run Mode. Switch back to Run mode (no PRGM annunciator displayed) 
when you are done programming by pressing g ä. Program 
execution can take place only in Run mode. 

Keystrokes Display  

g ä  Run mode; no PRGM 
annunciator displayed. 
Display will show  
previous result. 

The position in program memory does not change when the calculator 
transfers between Run mode and Program mode. Whenever the 
calculator has been off, it “wakes up” in Run mode.  

Executing a Program. In Run mode, press a label. This addresses a 
particular program and starts its execution. The display will flash 
running. (The a key is the same one used—under different 
circumstances—to “go to subroutine”.) 

Keystrokes Display (~: 2-16-0000) 

h FFFE e FFFE h  Enter the first number into 
the X- and Y-registers. 

DDDC dddC h  Key the second number into 
the X-register. These digits 
will become the most 
significant ones. 

a A dddCFFFE h  The concatenated hex 
number. 

f ~ 2-32-0000  The word size is now 32. 

Alternatively, you can position the calculator to a particular line using 
t . nnn (three-digit line number) or t label and then start 
execution by pressing ?. 

Intermediate Program Stops 

Use g ; (pause) as a program instruction to momentarily  stop a 
program and display an intermediate result. Use more than one ; for 
a longer pause. 
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A ? instruction will stop the program indefinitely at the line after the 
?. You can resume program execution (from that line) by pressing 
? in Run mode—that is, from the keyboard. 

Data Input 

Every program must take into account how and when data will be 
supplied. Data input can occur before executing the program or during 
planned interruptions in the program. 

Prior Entry. 

1. You can store the values (with s) into a storage register, from 
which they will be recalled (with a programmed r) within the 
program. 

For example, the concatenation program could recall  a value for 
the word size instead of writing it into the program: 

Keystrokes 

g l A 
h  
r 1   Recalls the word size from R1.  
f w 
            ⋮ 

2. If data will be used in the first line(s) of a program, you can enter 
it into the stack before starting the program. Don’t start the 
program with e—the l, a, and t functions 
terminate digit entry and enable stack lift.* This method was used 
in the preceding example. 

The presence of the stack makes it possible to load more than 
one variable prior to running a program. Keeping in mind how the 
stack moves with subsequent operations and how the stack can 
be manipulated (as with x and R), it is possible for you to 
write a program to use variables which have been keyed into all 
four registers. 

This is the method used on page 75, where the two numbers were 
placed into the X- and Y-registers before running the program. In 
fact, you could store the lower and higher order words (numbers) 

 

* Note, however, that ? is neutral  with respect to stack lift. There is a complete list of 
neutral and lift-disabling functions in Appendix B. 
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in the Z- and Y-registers, and the word size in the X-register. 
Given these values in the stack, the first part of the program could 
then be: 

Keystrokes 

g l A  Word size in X-register. 
h  
f w  Stack drops. The higher order word  
            ⋮   (from Y) is now in the X-register; the 
   lower order word (from Z) is in the 
   Y-register. 

Direct Entry. Enter the data as needed as the program runs. Write a ? 
(run/stop) instruction into the program where data values are needed so 
the program will stop execution there. Enter your data, then press ? 
to restart the program. 

Program Memory 

The HP 16c has 203 bytes available for data storage and program lines. 
Program memory is automatically allocated from data storage, seven 
bytes (for seven lines) at a time. Space for data storage registers is 
decremented accordingly. Refer to the explanation of memory allocation 
in Section 6. 

Program Instructions and Keycodes 

Each digit, decimal point, and function key is considered an instruction 
and is stored in one line (occupying one byte) of program memory. 
Instructions that include prefixes (such as f, s, t, and l) 
still occupy only one line. 

Each key on the HP 16c keyboard is identified in Program mode by a one- 
or two-digit “keycode”. 

The first digit of a two-digit keycode refers to the row (1 to 4 from top to 
bottom), and the second digit refers to the column (1, 2, …, 9, 0 from left 
to right). The keycode for a digit key (including A to F) is simply that digit. 
For example: 

Instruction Code  

g l 1 001-43,22, 1  

f SET COMPL u 002-   42  3 SET COMPL 
u is “3”. 
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42: Fourth Row, Second Column 

Example 

The following program utilizes the “double” functions (explained on 
pages 52–55) to multiply large numbers of any base  and obtain an exact 
decimal  answer up to 39 digits long (that is, up to and not including 
1019 × 264). The double-sized result is placed into registers X (the most 
significant digits) and Y (the 19 least significant digits). 

Since the “double” functions operate internally in binary, it is necessary 
to perform the extra manipulations below (dividing by 1019, the largest 
exponent of 10 that can be held in one register) to obtain a meaningful 
decimal  answer. 

Keystrokes Display  

f CLEAR P  Sets program memory to 
line 000 but does not  
clear it. (This function 
only clears in Program 
mode.) 

g ä 000-         Program mode (PRGM 
annunciator displayed).  

g l 1 001-43,22, 1  
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Keystrokes Display  

f SET COMPL u 002-   42  3 Allows a larger possible 
answer since there is no 
sign bit. 

g | 003-   43 20 Double-multiplies the 
contents of the X- and Y-
registers. 

s 1 004-   44  1 Stores the most 
significant digits of the 
result into R1. 

x 005-      34  

s 2 006-   44  2 Stores the least 
significant digits of the 
result into R2. 

x 007-      34  

r 0 008-   45  0 Recalls (for the divisor) 
the largest possible 
power of 10. 

g ( 009-   43  9  

r 2 010-   45  2 Nineteen least 
significant digits of 
product. 

r 1 011-   45  1 Most significant digits. 

r 0 012-   45  0 Divisor. 

g \ 013-   43 10  

d 014-      24 Ensures that the result is 
expressed in base 10. 

g N 015-   43 21  

 

 

To run the program, set the word size to 64 and store 1019 (the largest 
possible power of 10 in Unsigned mode) into R0. Then enter the numbers 
12345678987654 and 987654321234567 into the X- and Y-registers. 
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Keystrokes Display   

g ä   Returns to Run mode (no 
PRGM annunciator).  
Display shows last result.  

0 f w d   Sets word size 64, the 
largest possible word 
size. 

f SET COMPL u    

10000000 00000000 00000000.d    

0000 s 0 00000000.d   Stores 1019 in R0. 

12345678987654 
e 

 

78987654.d  
  

Enters the two numbers 
to be multiplied. 

987654321234567 21234567.d    

a 1 19326320.d   Executes program 

f W 1 12 d.  labeled “1”; resulting 
product is in X- and Y-
registers. Most significant 
word is 1,219,326,320.  

x 31035818.d   Least significant word  
(19 digits) 0,731,267, 
636,031,035,818. Exact 
answer is 12,193,263, 
200,731,267,636,031, 
035,81810. 

f W 1 12676360.d.  

f W 2 73 d. 

 

Leading zero 
suppressed. 

 

To repeat the program with different values for the multiplicands, just 
place those numbers in the X- and Y-registers and press a 1. (Flag 4 
is set during execution of this program because the \ operation 
leaves a remainder not equal to zero. However, this is of no significance 
because the program calculates the remainder in line 009.) 

Further Information 

Program Labels 

Labels in a program (or subroutine) are markers telling the calculator 
where to begin execution. There are 16 possible labels (the digits 0 
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through 9 and A through F) for program and subroutine use. 

Following a search instruction like a label, the calculator will search 
downward in program memory for the corresponding label. If need be, 
the search will wrap around at the end of program memory and continue 
at line 001. When it encounters an appropriate label, the search stops and 
execution begins. 

Since the calculator searches in only one direction from its present 
position, it is possible (though not advisable) to use duplicate program 
labels. Execution will begin at the first appropriately labeled line 
encountered. 

Unprogrammed Program Stops 

Pressing Any Key. Pressing any key will halt program execution. It will 
not  halt in the middle of an operation, however. 

Error Stops. Program execution is immediately halted when the 
calculator attempts an improper operation that results in an Error 
display. 

To see the line number and keycode of the error-causing instruction (the 
line at which the program stopped), press any one key to remove the 
Error message, then switch to Program mode. 

If an out-of-range condition (including overflow) occurs during a 
program, flag 5 and the G annunciator are set. Program execution will 
not  stop. 

Nonprogrammable Functions 

When the calculator is in Program mode, almost every function on the 
keyboard can be recorded as an instruction in program memory. The 
following functions cannot  be stored as instructions in program memory. 

f CLEAR ì 
f CLEAR P 
O /  - 
O /  . 

g ä 
f m  
f ~ 

j 
g ö 
p 
t . nnn 
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Section 8: 
Program Editing 

The HP 16c is equipped with several editing features to help you alter an 
instruction or program already stored in the calculator. 

The Mechanics 

Making a program modification of any kind involves two steps: moving to 
the proper line (the location of the needed change) and making the 
deletion(s) and/or insertion(s). 

Moving to a Line in Program Memory 

The Go To (t) Instruction. The sequence t . nnn will move 
program memory to line number nnn, whether pressed in Run mode or 
Program mode (PRGM displayed.) This key sequence is not  
programmable; it is for manually  finding a specific position in program 
memory. The number nnn  must be a three-digit number corresponding 
to an existing program line in the range 000 ≤ nnn  ≤ 203. 

The Single Step (j) Instruction. To step through program memory 
one line at a time, press j (single step). This (nonprogrammable) 
function can be used to trace a program with or without  executing it. 

In Program mode, j will move the memory position forward one line 
and display that instruction. The instruction is not  executed. If you hold 
the key down, the calculator will continuously scroll through the lines in 
program memory. 

In Run mode, j will display the current program line while the key is 
held down. When the key is released, the current instruction is executed, 
the result displayed, and the calculator steps to the next program line to 
be executed. This function is very useful for tracing the execution of your 
program, one line at a time. 

The Back Step (ö) Instruction. To move one line backwards  in 
program memory, press g ö (back step ) in Program or Run mode. 
This function is not programmable. ö will scroll (with the ö key 
held down) in Program mode. Program instructions are not  executed. 
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Deleting Program Lines 

Deletions of program instructions are made with p (back space) in 
Program mode. Move to the line you want to delete, then press p. All 
subsequent program lines will be renumbered to stay in sequence. 

Pressing p in Run mode does not affect program memory, but is used 
for display clearing. (Refer to page 17.) 

Inserting Program Lines 

Additions to a program are made by moving to the line preceding  the 
point of insertion. Any instruction you key in will be added following  the 
line currently in the display. To alter or replace an instruction, first delete 
it, then add the new version. 

If all memory space is occupied, the calculator will not accept any 
program instruction insertions, and Error 4 will be displayed. 

Example 
The description below uses the concatenation program (from page 74, 
Section 7) to illustrate the editing features of the HP 16c. First we’ll 
change the given word size from 32 (2016) to 8 (816), then single-step 
through the revised program to monitor its execution. 

The editing process is diagrammed below. The given line numbers 
assume that this program occupies lines 001 to 010 in memory. 

 

001-g l A  001-g l A  

002-h  002-h  

003-2 replace 003-8  

004-0 delete 004-f w  

005-f w  005-g '  

006-g '  006-f ]  

007-f ]  007-f Q  

008-f Q  008-f `  

009-f `  009-g N  

010-g N    

Original Version Edited Version 
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Making a deletion or addition of a program line alters the line numbers of 
those program lines following. By editing the program from the end 
backwards, you can preserve the original line numbers of parts of the 
program not yet edited. This allows you to access remaining lines by their 
original numbers. The editing steps below assume the concatenation 
program occupies line 001 to 010. 

Keystrokes Display  

g ä  Program mode. (Line position 
depends on where calculator 
position was last.) 

t . 004 
(or use j) 

004-       0  Moves position to line 

004 (instruction is digit 0). 

p p 002-      23  Deletes lines 004 and 

003. 

8 003-       8  Adds a new line 003: 8. 

Effect of last three steps is to 
change 20 to 8. 

To trace the operation of the revised program, return to Run mode, set 
word size 4, and place 716 in the Y-register and 616 in the X-register. Then 
execute the program one step at a time with j. The concatenated 
result with twice the word size should be 6716. 

Keystrokes Display (~: 2-04-0000) 

g ä  Run mode. 

h   

7 e 7 h  Four-bit, least  
significant word. 

6 6 h  Four-bit, most  
significant word. 

t A 6 h  Positions program  
memory to label “A”. 

j (hold) 001-43,22, A  Program line 001: label “A”. 

 (release) 6 h  X-register contents. 
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Keystrokes Display (~: 2-04-0000) 

j 002-      23  

6 h  

Line 002: Hexadecimal mode 
set. 

j 003-       8  

8 h  

Line 003: 8. 

j 004-   42 44  

6 h  

Line 004: f w.  
Word size is now 8. 

j 005-   43 36  

8 h  

Line 005: g '.  
Brings back word size. 

j 006-   42  b  

4 h  

Line 006: f ].  
Calculates one-half of word 
size. 

j 007-   42  E  

60 h  

Line 007: f Q.  
Number shifted left four bits. 

j 008-   42 40  

67 h  

Line 008: f `.  
Eight-bit concatenated word. 

j 009-   43 21  

67 h  

Final instruction 
(return). 

Further Information 

Line Position 

The calculator’s position in program memory does not change when it is 
shut off or when Program/Run modes are changed. Therefore, if the 
calculator shuts itself off, you need only turn it on and switch to Program 
mode (the calculator always “wakes up” in Run mode) to be back where 
you were. 

The calculator cannot move to a program line that does not contain an 
instruction (is not yet “created”). When you use j, the calculator will 
“wrap around” to line 000 after encountering the end of current program 
memory. 

Initializing Calculator Status 

The contents of storage registers and the status of calculator settings 
will affect a program if the program uses those registers or depends on a 
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certain status setting. If the current status is incorrect for the program 
being run, you will get incorrect results. Therefore, it is wise to initialize 
the calculator—such as clear registers and set relevant modes—either 
just prior to running a program or within the program itself. Note that any 
status condition set by a program will also affect any subsequent 
programs. 

Functions used to initialize conditions in the calculator are: the “CLEAR” 
functions, the “SET COMPL” functions, the number base modes, 
Floating-Point Decimal mode, w, $ and %.



 

87 

Section 9: 
Program Branching and Controls 

The branching capabilities of the HP 16c include simple and conditional 
branching—in which program execution depends on a certain 
condition—and subroutines. The use of the Index register, which can hold 
a counter value, greatly enhances the calculator’s branching and looping 
control. 

 

The Mechanics 

Branching 

The Go To (t) Instruction. Simple branching—that is, unconditional 
branching—is carried out with the instruction t label. In a running 
program, t {0 to 9, A to F, I} will transfer execution to the 
designated program or routine.*  (It is not possible to branch to a line 
number.) The calculator searches forward in memory for the indicated 
label, wrapping around to line 001 and beyond if necessary. 

t label can also be used in Run mode (that is, from the keyboard) to 
move to a labeled position in program memory. No execution occurs. 

Go To Subroutine (a). Transfer to a labeled subroutine is executed 
by the sequence a label. Program execution automatically transfers 
back to the main program when a N instruction is encountered. † 
Subroutine execution is described later in this section (page 94). 
  

 

* t I and a I are abbreviated key sequences  (no f keystroke necessary), 
as explained on page 68. 

† If no subroutine return is pending, a N instruction halts execution and returns the 
calculator to the top of program memory. 
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Indirect Branching Using the Index Register 

By placing an index value in RI (the Index register), you can indirectly 
branch to a location (t I) and indirectly call a subroutine (a 
I). 

These functions will transfer execution to the label that corresponds to 
the absolute value of the number in the Index register according to the 
table below. *  (In Floating Point mode, only the integer portion of the 
number in RI is used.) There are 16 possible labels: 0 to 9 and A to F. 

For instance, if the Index register contains −1410 (~: 2-08-0000), 
then a t I instruction would transfer program execution to l 
E (|−1410| = E16). 

Indirect Branching 

If RI Contains: 
t I or a I will 

transfer execution to: 

   0 
⋮ 

   9 
10 
⋮ 

15 

(016) 
⋮ 

(916) 
(A16) 
⋮ 

(F16) 

l 0 
⋮ 

l 9 
l A 

⋮ 
l F 

Conditional Tests 

Another way to alter the sequence of program execution is by a 
conditional test, a true/false test which compares the number in the X-
register either to zero or to the number in the Y-register. (In 1’s 
Complement mode, these tests consider −0 equal to 0.) 

The HP 16c provides eight different tests (all g-shifted functions): 

! @ # _ ) , V = 

Following a conditional test, program execution follows the “Do if True” 
rule: it proceeds sequentially if the condition is true, and it skips  one 
instruction if the condition is false. A t instruction is often placed 

 

* The absolute value is computed using a word size of 68 and the current complement 
mode. 



 Section 9: Program Branching and Controls 89 

 

right after a conditional test, making it a conditional branch ; that is, the 
t branch is executed only if the test condition is met. 

 
Program Execution After Test 

       If True   If False 

 

015-f l 2 

016- 

017-g ! 

018-t 2 

019- 

020- 

 

 

 

Testing for Set Flags and Set Bits 

Additional tests for conditional branching are provided by the ^ (flag 
set? ) and à (bit set?) functions. Following these instructions—as with 
the other conditional tests—program execution follows the “Do if True” 
rule (illustrated above): it proceeds sequentially if the flag (or bit) is set, 
and skips one line if the flag (or bit) is clear. 

As discussed in Section 3, the flag numbers and their meanings are: 

0 
1 
2 
3 
4 
5 

 
User flags (used to control programming). 
 
Controls display of leading zeros. 
Carry or borrow condition. 
Out-of-range condition. 

Although flags 4 and 5 are set automatically by the calculator, the user 
can also set them. If you set flag 4, the carry bit is set to 1. Refer to Section 
3 (page 36) for a full discussion of setting flags, and Section 4 (page 50) 
for a full discussion of setting bits.  

“Do if True” 
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Loop Control with Counters: ò and ù 

The ò (decrement and skip next line if counter equals zero ) and ù 
(increment and skip if zero ) functions can control loop execution by 
referencing and adjusting (incrementing/decrementing) a counter value 
in the Index register. Then, when that counter value reaches zero, 
program execution skips one line. 

Each time one of these functions is encountered in a running program, the 
given counter value in the Index register is either decremented  (ò) or 
incremented  (ù) by one. If the resulting value equals zero, the next 
instruction is skipped. This allows exit from a loop if the skipped line was 
a branch into a loop. 

Conditional Branch with ò or ù 

         False (RI ≠ 0)   True (RI = 0) 

g l A 

 

 

instruction 

g ò 

t A 

instruction 

 

 
 

The value in RI is interpreted according to the current complement mode. 
It can be positive or negative, in integer or floating-point format. The 
instructions ò and ù do not affect the status of the carry and out-
of-range flags. 

Example 

A “checksum” routine can be used to test the integrity of stored data 
values. Using & you can determine the sum of a bit pattern and then 
compare that sum to the sum of the same bit pattern at a later time.  

exit loop 

continue loop 

⋮ 

“Skip if True” 
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The following program sums all the bits in the bit pattern in a given 
storage register, yielding a checksum. The contents of storage registers 
RA through R1 are sequentially checksummed. As the bits are summed, 
they are added to the updated, double-sized checksum being held in 
registers Y and Z. This is what the stack contains just before line 012: 

T     

Z   Current checksum: most significant word. 

Y   Current checksum: least significant word. 

X   Number whose bits will be summed and added to 
the current double-word contents in Y and Z.    

The resulting checksum will be placed in registers X and Y. 

This program uses ò to decrement a register pointer in the Index 
register and to control conditional loop branching. 

Keystrokes Display  

g ä 000-           

f CLEAR P 000-           

g l D 001-43,22, d   

f SET COMPL u 002-    42 3  Unsigned mode for 
adding bits. 

4 003-       4   

f w 004-   42 44  Word size four bits. 

h 005-      23   

A 006-       A   

s I 007-   44 32  Stores number of top 
register (RA) in RI. 

0 008-       0   

e 009-      36  Initializes checksum  
to 0. 

g l 0 010-43,22, 0  Start of summing loop. 
(Enables stack lift.) 

r i 011-   45 31  Recalls contents of 
current register whose 
number is stored in RI. 
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Keystrokes Display  

g & 012-   43  7  Sums the bits in the  
X-register. 

+ 013-      40  Adds this sum to least 
significant part of 
current checksum. Might 
set carry flag. 

x 014-      34  Brings most significant 
part of current 
checksum into X. 

0 015-       0  Places 0 in X. 

g y 016-   43  C  Places a 1 into X if a 
carry was generated in 
the preceding addition. 

+ 017-      40  Adds carry bit to most 
significant part of 
checksum. 

x 018-      34  Returns least significant 
part of checksum to X. 

g ò 019-   43 23  Decrements the current 
register number stored 
in RI. 

t 0 020-   22  0  If register number in RI is 
not yet zero, then 
continues with loop. 

g N 021-   43 21   

Now, calculate an updated checksum (bit summation) given the following 
4-bit hexadecimal values in R1 through RA: 

R1:   A R3:   B R5:   3 R7:   A R9:   D 
R2:   7 R4:   1 R6:   D R8:   2 RA:   6  

Keystrokes Display (~: 0-04-0000) 

g ä  Returns to Run mode. 

h   

A s 1 
        ⋮ 

A h  

⋮       
Store the above values 
in R1 through RA. 

6 s A 6 h   
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Keystrokes Display (~: 0-04-0000) 

a D 6 h  Least significant bits of 
double-word checksum. 

x 1 h  Most significant bits: 
sum of bits in above 
pattern is 1616 or 2210. 

When writing or analyzing a program, it is often helpful to use a diagram 
showing the contents of the stack before and after each instruction. The 
stack diagrams below show the movement of the stack contents in the 
loop portion (l 0: lines 010 through 019) of the above program. 

On the eighth iteration of this loop, the carry is set in step 013 when the 
checksum for the contents of R3 is added to the prior checksum (equaling 
E16), thereby exceeding a single word size. This iteration is shown here. 
(The A in the T- and Z-registers is a remnant from lines 006 and 007.) 

 
Line 010  011  012  013  014 

RI 3  3  3  3  3 

          

T A  A  A  A  A 

Z A  0  0  A  A 

Y 0  E  E  0  1 

X E  b  3  1  0 

Keys g l 0 r i   g &  +  x 

 

Line 012 does a checksum of the contents of the register currently 
addressed by RI, and line 013 adds this checksum to the least significant 
part of the checksum. Lines 014 to 017 add in the carry bit from the 
previous add to the most significant word of the checksum. 
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Line 015  016  017  018  019 

RI 3  3  3  3  2 

          

T A  A  A  A  A 

Z 1  1  A  A  A 

Y 0  0  1  1  1 

X 0  1  1  1  1 

Keys 0 g y   +  x  g ò 

Line 019 decrements the storage register address in RI so the next loop 
will sum bits from a new register. 

Further Information 

Subroutines 

Execution. The go to subroutine instruction, a label, is a simple 
branch with a special trait: it establishes a pending return  condition. 
Program execution, once transferred to the line containing the 
designated label, continues until the first subsequent  N instruction is 
encountered—at which point execution transfers back to the instruction 
immediately following the corresponding a instruction.  

Subroutine Execution 

Program 
Start 

g l C   g l 1  

    

     

 a 1    

     

     

Execution 
transfers to 
line 000  
and halts. 

g N  g N Execution 
returns to 
original 
routine. 

END  RETURN 
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Nesting. Subroutine “nesting”—the execution of a subroutine within a 
subroutine—is limited to a nest of subroutine returns four levels deep 
(not counting the main program level). 

If you attempt to call a subroutine nested more than four levels deep, the 
calculator will halt and display Error 5 when it encounters the a at 
the fifth level. Note that there is no limitation (other than memory size) 
to the number of nonnested subroutines or sets  of nested subroutines 
that you may use. 

Program Versus Keyboard Use of a. 

The a key is used for two different functions: 1) to execute programs 
from the keyboard, and 2) to call subroutines within a running program. 
Note that when a is used from the keyboard to execute a program, it 
does not establish pending subroutine returns. When a N is 
subsequently encountered, program execution halts and returns to line 
000—unless there were intervening programmed a instructions 
(subroutine calls).  
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Appendix A: 
Errors and Flags 

Error Conditions 

If you attempt an operation containing an improper parameter—such as 
referencing a nonexistent flag number—the display shows Error and a 
number. To clear an error display, press any one key. This also restores 
the display that existed prior to the error message. Below is a list of error 
conditions by number. 

Error 0: Improper Mathematical Operation 

/, where x  = 0. 

M, where x  = 0. 

\, where: 
• x  = 0. 
• the quotient exceeds a single word size. 

(, where: 
• x  = 0. 
• the quotient exceeds 64 bits. 

q, where x  < 0. 

v, where x  = 0 (Floating-Point Decimal mode only). 

 

Error 1: Improper Flag, Window, G, or t . Number 

Attempted flag number greater than 5. 

Attempted window number greater than 7. 

Attempted G number greater than 9. 

Attempted t . digit greater than 9. 
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Error 2: Improper Bit Number 

k or K, where |x| > current word size. 

Q or T, where |x| > current word size. 

Y or Z, where |x| > (current word size + 1). 

S, ú, or à, where |x| ≥ current word size. 

w, where |x| > 64. 

Error 3: Improper Register Number 

Storage register named is nonexistent. 

Error 4: Improper Label or Line Number Call 

Label or line number called is nonexistent. Attempted to load more than 
203 program lines. 

Error 5: Subroutine Level Too Deep 

Subroutine nested more than four deep. 

Error 6: Invalid Register Contents 

In Floating-Point Decimal mode, an attempt was made to recall the 
contents of a storage register (including RI) whose contents are not in 
floating-point decimal format. 

In Floating-Point Decimal mode, ò or ù was used when the 
contents of RI were not in floating-point format. 

Error 9: Service 

An incompatible self-test from the original HP-16C was attempted. This 
error can be ignored. See Appendix C for the correct HP 16c CE self-tests. 

Pr Error (Power Error) 

Continuous Memory interrupted and reset because of power failure. 
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Functions That Affect Flags 

Two important flags, the carry flag (4) and the out-of-range flag (5), are 
affected (set or cleared) by certain arithmetic and shifting functions in 
Integer mode. These functions are listed below. 

× = sets or clears    0 = always clears    – = no effect 

Function 
Effect On Registers Used: 

Carry (4) Out-Of-Range (5) Operand(s) Result 

+ 

- 

* 

/ 

q 

| 

\ 

ü 

c 

[ 

] 

" 

{ 

} 

y 

z 

Q 

T 

Y 

Z 

× 

× 

– 

× 

× 

– 

× 

– 

– 

× 

× 

× 

× 

× 

× 

× 

× 

× 

× 

× 

×* 

×* 

×* 

×* 

– 

0 

0 

× 

× 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

X, Y 

X, Y 

X, Y 

X, Y 

X 

X, Y 

X, Y, Z 

X  

X  

X  

X  

X  

X  

X  

X  

X  

X, Y  

X, Y  

X, Y  

X, Y 

X 

X  

X  

X  

X  

X, Y  

X  

X  

X  

X  

X  

X  

X  

X  

X  

X  

X  

X  

X  

X 

* Also in Floating-Point Decimal mode. 
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Appendix B: 
Classes of Operations 

Operations Terminating Digit Entry 

Most operations on the calculator, whether executed as instructions in a 
program or pressed from the keyboard, terminate digit entry. This means 
that the calculator knows that any digits you key in after any of these 
operations are part of a new number. 

The digit entry operations do not terminate digit entry. They are:  

0 through 9 . c in Floating Point mode 

A through F X p 

 

 

Operations Affecting Stack Lift 

There are three types of operations on the calculator based on how they 
affect stack lift. These are stack-disabling operations, stack-enabling 
operations, and neutral operations. 

 

Disabling Operations 

There are two stack lift-disabling functions on the HP 16c. These 
operations disable stack lift so that a number keyed in after one of these 
operations writes over the current number in the X-register and the stack 
does not lift. These operations are: 

e        :* 
  

 

* And p if digit entry has been terminated. 
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Neutral Operations 

Many operations are neutral—they do not alter the previous status of the 
stack lift, whether enabled or disabled. 

The following operations are neutral with regard to stack lift.* 

h W m ; 

d <, > ~ ? 

o t . nnn CLEAR ì j 

b ä CLEAR è ö 

SHOW {h, d, o, b} 

SET COMPL {á, é, u} 

G (when in Floating Point mode) 

Enabling Operations 

Most calculator operations are stack lift-enabling. A number keyed in 
after  one of these operations will lift the stack (because the stack has 
been “enabled” to lift). 

All operations not listed above as disabling or neutral are enabling. 

Operations Affecting the LAST X Register 

The following operations save x  in the LAST X register: 

- M H ü L Y y S T 

+ | n q " Z z ú & 

* \ ` v { [ k à c† 

/ ( J w } ]  K Q 

Executing the G function from Integer mode clears the LAST X 
register. 

 

* Also: the digit entry operations are neutral before termination of digit entry. 

† In Integer mode. 
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Operations Affecting Scrolling 

The following operations do not reset scrolling, that is, they do not 
restore window 0 to the display. All other operations do reset scrolling. 

<, > ä ; j 

O l ? ö 

s N a ò 

m $, %, ^ t ù 

~ 

SHOW {(current base)} CLEAR {P, è, ì}  

!, @, #, _, ), ,, V, = 

Prefix Keys 

The prefix keys on the HP 16c are: 

f s $ l t . 

g r % a 

G W ^ t 

Operations Not Active  
in Floating-Point Decimal Mode 

[ } k S n 

L z K ú ` 

] Q M à < 

" Y ( w > 

{ T \ H A to F 

y Z | J 

SHOW {h, d, o, b} 

The only operations not active in Integer mode are ., X, and v. 
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Appendix C: 
Batteries, Self-Tests, and 
Regulatory Information 

Batteries 

The HP 16c is shipped with two 3 volt CR2032 lithium batteries. Battery 
life depends on how the calculator is used. If the calculator is being used 
to perform operations other than running programs, it uses much less 
power. 

Low-Power Indication 

A battery symbol (✱) shown in the lower-left corner of the display when 
the calculator is on signifies that the available battery power is running 
low. When the battery symbol begins flashing, replace the batteries as 
soon as possible to avoid losing data.  

Use only fresh batteries. Do not use rechargeable batteries.  

 

Warning 

 

There is a danger of explosion if batteries are 
incorrectly replaced. Replace only with the same 
type of battery or with equivalent batteries (as 
recommended by the manufacturer). Dispose of 
used batteries according to the manufacturer’s 
instructions. Do not mutilate, puncture, or dispose of 
batteries in fire. The batteries can burst or explode, 
releasing hazardous chemicals. Replacement 
batteries are two Lithium 3 V Coin Type CR2032. 
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Installing New Batteries 

To prevent memory loss, never remove two old batteries at the same 
time. Be sure to remove and replace the batteries one at a time. 

To install new batteries, use the following procedure: 

 

1. With the calculator turned off, using a #0 Phillips screwdriver, 
loosen the captive screw holding the battery cover in place and pull 
the screw up. 

2. Slide the battery cover off.  
3. Remove an old battery. 
4. Insert a new CR2032 lithium battery, making sure that the positive 

sign (+) is facing outward.  
5. Remove and insert the other battery as in steps 3 through 4. Make 

sure that the positive sign (+) on each battery is facing outward.  
6. Replace the battery cover.  

Note: Be careful not to press any keys while the battery is 
out of the calculator. If you do so, the contents of 
Continuous Memory may be lost and keyboard control 
may be lost (that is, the calculator may not respond to 
keystrokes). 

7. Press O to turn on the power. If for any reason Continuous 
Memory has been reset (that is, if its contents have been lost), the 
display will show Pr Error. Pressing any key will clear this message.  
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Verifying Proper Operation (Self-Tests) 

If it appears that the calculator will not turn on or otherwise is not 
operating properly, use the following procedures to access the test 
system:  

1. Turn the calculator off. 

2. Press and HOLD the g and e keys (keep both keys held 
down for the next step). 

3. Press the O key (while both g and e keys are held down 
from Step 2 above). 

4. Release the O key. 

5. Release the g and e keys. 

You will be presented with a main test screen that displays the following:  

1.L 2.C 3.H 

• Press 1 to perform the LCD test (all LCD segments will be turned 
on). Press any key to go from one display test screen to the next 
until you return to the main test screen. 

• Press 2 to perform the checksum test and see the firmware revision 
and copyright messages. Press any key to go from one screen to 
the next until you return to the main test screen. 

• Press 3 to perform the keyboard test. You then need to press 
EVERY key on the keyboard until all the keys have been pressed at 
least once (the screen will progressively turn off). You can press the 
keys in any order and any number of times. Once all the keys have 
been pressed and the screen is clear, press any key to return to the 
test screen. 

Press O to exit the test system. This will also turn the calculator off. 

If an error is detected at any point, it will display an error message. 

For a calculator that does not respond to keystrokes or otherwise 
behaves abnormally, remove the battery cover (see page 103, steps 1 
and 2) and use a paper clip or similar object to press and release the 
recessed RESET button below the left battery, and then try turning the 
calculator back on. This should reset the calculator and restore the 
default configuration. 
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Legal Notice 

This manual and any examples contained herein are provided “as is” and 
are subject to change without notice. 

Manufacturer* makes no warranty of any kind with regard to this manual, 
including, but not limited to, the implied warranties of merchantability, 
non-infringement and fitness for a particular purpose. In this regard, 
manufacturer shall not be liable for technical or editorial errors or 
omissions contained in the manual. 

Manufacturer shall not be liable for any errors or for incidental or 
consequential damages in connection with the furnishing, performance, 
or use of this manual or the examples contained herein. 

Reproduction, adaptation, or translation of this manual is prohibited 
without prior written permission of manufacturer, except as allowed 
under the copyright laws. 

* Manufacturer/Importer EU: 

MORAVIA Consulting spol. s r.o. 
Olomoucká 83 
627 00 Brno 
Czech Republic 

www.hpcalcs.com 

 Importer UK: 

MORAVIA Europe Ltd. 
Belmont House, Station Way, Crawley, 
West Sussex RH10 1JA 
Great Britain 
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Customer Care 

If you need assistance with the warranty, please refer to the warranty 
information on the web at: 

www.hpcalcs.com/support 

Regulatory Information and Environmental Limits 

For regulatory information and environmental limits please visit:  

www.hpcalcs.com/support 

Limited Hardware Warranty 

This manufacturer Limited Warranty gives you, the end-user customer, 
express limited warranty rights from the manufacturer. Please refer to 
the web site www.hpcalcs.com/support for an extensive description of 
your limited warranty entitlements. 

In addition, you may also have other legal rights under applicable local 
law or special written agreement with the manufacturer. 

Duration: 12 months total (may vary by region; please visit 
www.hpcalcs.com/support for the latest information). 

 

 

 

www.hpcalcs.com/support 
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Federal Communications Commission Notice 
This equipment has been tested and found to comply with the limits for a 
Class B digital device, pursuant to Part 15 of the FCC Rules. These limits 
are designed to provide reasonable protection against harmful 
interference in a residential installation. This equipment generates, uses, 
and can radiate radio frequency energy and, if not installed and used in 
accordance with the instructions, may cause harmful interference to 
radio communications. However, there is no guarantee that interference 
will not occur in a particular installation. If this equipment does cause 
harmful interference to radio or television reception, which can be 
determined by turning the equipment off and on, the user is encouraged 
to try to correct the interference by one or more of the following 
measures:  

• Reorient or relocate the receiving antenna.  

• Increase the separation between the equipment and the receiver.  

• Connect the equipment into an outlet on a circuit different from 
that to which the receiver is connected.  

• Consult the dealer or an experienced radio or television technician 
for help.  

Modifications 
The FCC requires the user to be notified that any changes or modifications 
made to this device that are not expressly approved by HP Inc. may void 
the user’s authority to operate the equipment.  

Declaration of Conformity for Products Marked 
with FCC Logo, United States Only 

This device complies with Part 15 of the FCC Rules. Operation is subject to 
the following two conditions: (1) this device may not cause harmful 
interference, and (2) this device must accept any interference received, 
including interference that may cause undesired operation. If you have 
questions about the product that are not related to this declaration, 
please visit:  

www.hpcalcs.com/support 
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Canadian Notice 
This Class B digital apparatus meets all requirements of the Canadian 
Interference-Causing Equipment Regulations.  

Avis Canadien 
Cet appareil numérique de la classe B respecte toutes les exigences du 
Règlement sur le matériel brouilleur du Canada. 

Australia 

 
Coin battery 

inside this product. 

WARNING! 

• KEEP BATTERIES OUT OF REACH OF CHILDREN. 

• Never allow children to replace button batteries on any device. 

• Swallowing may lead to severe or fatal injuries in as little as 2 hours 
or less due to chemical burns and potential perforation of the 
esophagus. 

• If it is suspected a button/coin battery has been swallowed or 
otherwise placed inside any part of the body, a person should 
contact the Australian Poisons Information Centre on 13 11 26 
immediately for 24/7 fast, expert advice. If your child is having 
any difficulty breathing, contact 000. 

• Examine devices and make sure the battery compartment is 
correctly secured e.g. that the screw (or another mechanical 
fastener) is tightened. Do not use if compartment is not secure. 

• Dispose of used button/coin batteries immediately and safely. A 
battery can still be dangerous even when it can no longer operate 
the device. Place sticky tape around both sides of the battery and 
dispose of it immediately in an outside bin, out of reach of children, 
and recycle safely. 

• Tell others about the risk associated with button batteries and how 
to keep their children safe. 

France 
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BASIC INFORMATION 

Turn on the calculator by pressing O; press it again to turn it off. 

The calculator uses 2× CR2032 (3 V) batteries. Improper battery replacement may cause an 
explosion—use only the same type and dispose of in accordance with local regulations. 

The full manual, warranty, battery information, declaration of conformity and regulatory 
information are available at www.hpcalcs.com/manuals or by scanning the QR code below. 

This document is provided without warranty and is subject to change without notice. 

INFORMATIONS DE BASE 

Mettez la calculatrice sous tension en appuyant sur O, puis à nouveau pour l’éteindre. 

La calculatrice utilise 2× CR2032 (3 V) piles. Un remplacement incorrect des piles peut 
provoquer une explosion—utilisez uniquement le même type et éliminez-les 
conformément à la réglementation locale. 

Le manuel complet, les garanties, les informations sur la batterie, la déclaration de 
conformité et les informations réglementaires sont disponibles sur 
www.hpcalcs.com/manuals ou en scannant le code QR ci-dessous. 

Ce document est fourni sans garantie et peut être modifié sans préavis. 

INFORMACIÓN BÁSICA 

Encienda la calculadora presionando O y apáguela presionando nuevamente. 

La calculadora utiliza 2× CR2032 (3 V) baterías. La sustitución incorrecta de las baterías puede 
provocar una explosión—use solo el mismo tipo y deséchelas según las normativas locales. 

El manual completo, las garantías, la información de la batería, la declaración de 
conformidad y la información regulatoria están disponibles en www.hpcalcs.com/manuals 
o escaneando el código QR a continuación. 

Este documento se proporciona sin garantía y está sujeto a cambios sin previo aviso. 

INFORMAÇÕES BÁSICAS 

Ligue a calculadora pressionando O; desligue-a pressionando novamente. 

A calculadora usa 2× CR2032 (3 V) baterias. A substituição incorreta das baterias pode causar 
explosão—utilize apenas o mesmo tipo e elimine de acordo com os regulamentos locais. 

O manual completo, as garantias, as informações sobre a bateria, a declaração de 
conformidade e as informações regulamentares estão disponíveis em 
www.hpcalcs.com/manuals ou digitalizando o código QR abaixo. 

Este documento é fornecido sem garantia e pode ser alterado sem aviso prévio. 

INFORMAZIONI DI BASE 

Accendere la calcolatrice premendo O, spegnerla premendo nuovamente. 

La calcolatrice utilizza 2× CR2032 (3 V) batterie. La sostituzione impropria delle batterie può 
causare un’esplosione—utilizzare solo lo stesso tipo e smaltire secondo le normative locali. 

Il manuale completo, la garanzia, le informazioni sulla batteria, la dichiarazione di 
conformità e le informazioni normative sono disponibili su www.hpcalcs.com/manuals o 
scansionando il codice QR qui sotto. 

Il presente documento è fornito senza garanzia e può essere modificato senza preavviso. 

GRUNDINFORMATIONEN 

Schalten Sie den Rechner mit O ein und mit erneutem Drücken aus. 

Der Rechner verwendet 2× CR2032 (3 V) Batterien. Bei unsachgemäßem Batteriewechsel 
besteht Explosionsgefahr—verwenden Sie nur denselben Typ und entsorgen Sie ihn gemäß 
den örtlichen Vorschriften. 

EN 
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Detaillierte Bedienungsanleitung, Garantie-, Batterie-, Konformitäts- und 
Regulierungsinformationen finden Sie unter www.hpcalcs.com/manuals oder durch 
Scannen des unten stehenden QR-Codes. 

Dieses Dokument wird ohne Gewähr bereitgestellt und kann ohne vorherige Ankündigung 
geändert werden. 

BASISINFORMATIE 

Zet de rekenmachine aan door op O te drukken; druk nogmaals om uit te schakelen. 

De rekenmachine gebruikt 2× CR2032 (3 V) batterijen. Onjuiste vervanging van batterijen 
kan een explosie veroorzaken—gebruik alleen hetzelfde type en voer af volgens de lokale 
voorschriften. 

De volledige handleiding, garantie-, batterij-, conformiteits- en regelgevingsinformatie zijn 
beschikbaar op www.hpcalcs.com/manuals of door de onderstaande QR-code te scannen. 

Dit document wordt verstrekt zonder garantie en kan zonder voorafgaande kennisgeving 
worden gewijzigd. 

GRUNNLEGGENDE INFORMASJON 

Slå på kalkulatoren ved å trykke på O; trykk igjen for å slå den av. 

Kalkulatoren bruker 2× CR2032 (3 V) batterier. Feil utskifting av batterier kan føre til 
eksplosjon—bruk kun samme type og kast dem i samsvar med lokale forskrifter. 

Den fullstendige bruksanvisningen, garantien, batteriinformasjonen, samsvarserklæringen 
og regulatoriske opplysninger er tilgjengelige på www.hpcalcs.com/manuals eller ved å 
skanne QR-koden nedenfor. 

Dette dokumentet leveres uten garanti og kan endres uten varsel. 

GRUNDLÆGGENDE OPLYSNINGER 

Tænd for lommeregneren ved at trykke på O, og sluk igen ved at trykke på den igen. 

Lommeregneren bruger 2× CR2032 (3 V) batterier. Forkert udskiftning af batterier kan medføre 
eksplosion—brug kun samme type og bortskaff i overensstemmelse med lokale regler. 

Den fulde vejledning, garanti-, batteri-, overensstemmelses- og lovgivningsoplysninger 
findes på www.hpcalcs.com/manuals eller ved at scanne QR-koden nedenfor. 

Denne dokumentation leveres uden garanti og kan ændres uden varsel. 

GRUNDLÄGGANDE INFORMATION 

Slå på miniräknaren genom att trycka på O; stäng av den genom att trycka igen. 

Miniräknaren använder 2× CR2032 (3 V) batterier. Felaktigt batteribyte kan orsaka 
explosion—använd endast samma typ och kassera enligt lokala bestämmelser. 

Den fullständiga handboken, garantin, batteriinformationen, överensstämmelse-
förklaringen och regleringsinformationen finns på www.hpcalcs.com/manuals eller genom 
att skanna QR-koden nedan. 

Detta dokument tillhandahålls utan garanti och kan ändras utan föregående meddelande. 

PERUSTIEDOT 

Käynnistä laskin painamalla O; sammuta painamalla uudelleen. 

Laskin käyttää 2× CR2032 (3 V) paristoja. Virheellinen paristojen vaihto voi aiheuttaa 
räjähdyksen—käytä vain samaa tyyppiä ja hävitä paikallisten määräysten mukaisesti. 

Täydelliset ohjeet, takuu-, paristo-, vaatimustenmukaisuus- ja sääntelytiedot löytyvät 
osoitteesta www.hpcalcs.com/manuals tai skannaamalla alla olevan QR-koodin. 

Tämä asiakirja toimitetaan ilman takuuta, ja sitä voidaan muuttaa ilman ennakkoilmoitusta. 
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PÕHITEAVE 

Lülitage kalkulaator sisse, vajutades O; väljalülitamiseks vajutage uuesti. 

Kalkulaator kasutab 2× CR2032 (3 V) patareisid. Valesti vahetatud patareid võivad 
põhjustada plahvatuse—kasutage ainult sama tüüpi patareisid ja kõrvaldage need 
vastavalt kohalikele eeskirjadele. 

Üksikasjalikud juhised, garantii-, patarei-, vastavusdeklaratsiooni- ja regulatiivinfo leiate 
aadressilt www.hpcalcs.com/manuals või allolevat QR-koodi skannides. 

Käesolev dokument on esitatud ilma garantiita ja seda võidakse muuta ilma ette teatamata. 

PAGRINDINĖ INFORMACIJA 

Įjunkite skaičiuotuvą paspausdami O; išjunkite paspausdami dar kartą. 

Skaičiuotuvas naudoja 2× CR2032 (3 V) baterijas. Neteisingas baterijų keitimas gali sukelti 
sprogimą—naudokite tik tokio pat tipo baterijas ir utilizuokite pagal vietos taisykles. 

Išsamų naudojimo vadovą, garantijos, baterijos informaciją, atitikties deklaraciją ir reguliavimo 
informaciją rasite www.hpcalcs.com/manuals arba nuskenavę žemiau esantį QR kodą. 

Šis dokumentas pateikiamas be garantijos ir gali būti keičiamas be išankstinio įspėjimo. 

PAMATINFORMĀCIJA 

Ieslēdziet kalkulatoru, nospiežot O; izslēdziet, nospiežot vēlreiz. 

Kalkulators izmanto 2× CR2032 (3 V) baterijas. Nepareiza bateriju nomaiņa var izraisīt sprādzienu 
—izmantojiet tikai tāda paša veida baterijas un izmetiet saskaņā ar vietējiem noteikumiem. 

Detalizētu lietošanas pamācību, garantijas, baterijas informāciju, atbilstības deklarāciju un 
normatīvo informāciju skatiet vietnē www.hpcalcs.com/manuals vai skenējot zemāk 
redzamo QR kodu. 

Šis dokuments tiek sniegts bez garantijas, un to var mainīt bez iepriekšēja brīdinājuma. 

ZÁKLADNÍ INFORMACE 

Zapněte kalkulačku stisknutím O, vypnete opětovným stiskem. 

Kalkulačka používá 2× CR2032 (3 V) baterie. Při nesprávné výměně baterií hrozí nebezpečí 
výbuchu—používejte pouze stejný typ a zlikvidujte v souladu s místními předpisy. 

Podrobný návod, záruky, informace o baterii, prohlášení o shodě a regulační informace 
naleznete na odkaze www.hpcalcs.com/manuals nebo po naskenování QR kódu níže. 

Tento dokument je poskytován bez jakékoli záruky a může být změněn bez předchozího 
upozornění. 

ZÁKLADNÉ INFORMÁCIE 

Kalkulačku zapnete stlačením O, vypnete opätovným stlačením. 

Kalkulačka používa 2× CR2032 (3 V) batérie. Nesprávna výmena batérií môže spôsobiť 
výbuch—používajte len rovnaký typ a likvidujte v súlade s miestnymi predpismi. 

Podrobný návod, záruky, informácie o batérii, vyhlásenie o zhode a regulačné informácie 
nájdete na www.hpcalcs.com/manuals alebo po naskenovaní QR kódu nižšie. 

Tento dokument je poskytovaný bez akejkoľvek záruky a môže byť zmenený bez 
predchádzajúceho upozornenia. 

PODSTAWOWE INFORMACJE 

Włącz kalkulator, naciskając O; wyłącz, naciskając ponownie. 

Kalkulator używa 2× CR2032 (3 V) baterii. Nieprawidłowa wymiana baterii może spowodować 
wybuch—używaj tylko tego samego typu i utylizuj zgodnie z lokalnymi przepisami. 

Szczegółowy podręcznik, informacje o gwarancji, baterii, deklaracji zgodności i przepisach 
są dostępne na www.hpcalcs.com/manuals lub po zeskanowaniu poniższego kodu QR. 

Niniejszy dokument jest udostępniany bez gwarancji i może ulec zmianie bez uprzedzenia. 
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ALAPINFORMÁCIÓK 

Kapcsolja be a számológépet az O gomb megnyomásával, és kapcsolja ki újra megnyomva. 

A számológép 2× CR2032 (3 V) elemmel működik. A nem megfelelő elemcsere robbanást 
okozhat—csak azonos típusú elemeket használjon, és azokat a helyi előírásoknak 
megfelelően semmisítse meg. 

A részletes használati útmutató, garancia, akkumulátor-információk, megfelelőségi 
nyilatkozat és szabályozási információk a www.hpcalcs.com/manuals oldalon vagy az 
alábbi QR-kód beolvasásával érhetők el. 

Ez a dokumentum garancia nélkül kerül kiadásra, és előzetes értesítés nélkül módosítható. 

INFORMAȚII DE BAZĂ 

Porniți calculatorul apăsând O; opriți-l apăsând din nou. 

Calculatorul folosește 2× CR2032 (3 V) baterii. O înlocuire incorectă a bateriilor poate 
provoca o explozie—folosiți doar același tip și eliminați-le conform reglementărilor locale. 

Manualul complet, garanțiile, informațiile despre baterie, declarația de conformitate și 
informațiile de reglementare sunt disponibile la www.hpcalcs.com/manuals sau prin 
scanarea codului QR de mai jos. 

Acest document este furnizat fără garanție și poate fi modificat fără notificare prealabilă. 

OSNOVNE INFORMACIJE 

Uključite kalkulator pritiskom na O, isključite ponovnim pritiskom. 

Kalkulator koristi 2× CR2032 (3 V) baterije. Nepravilna zamjena baterija može uzrokovati 
eksploziju—koristite samo istu vrstu i zbrinite prema lokalnim propisima. 

Detaljne upute, jamstvo, informacije o bateriji, izjava o sukladnosti i regulatorne informacije 
dostupne su na www.hpcalcs.com/manuals ili skeniranjem QR koda ispod. 

Ovaj dokument se pruža bez jamstva i može se promijeniti bez prethodne obavijesti. 

ОСНОВНА ИНФОРМАЦИЯ 

Включете калкулатора, като натиснете O; изключете го, като натиснете отново. 

Калкулаторът използва 2× CR2032 (3 V) батерии. Неправилната смяна на 
батериите може да доведе до експлозия — използвайте само същия тип и ги 
изхвърляйте съгласно местните разпоредби. 

Подробното ръководство, гаранционна информация, информация за 
батерията, декларация за съответствие и нормативна информация са налични 
на www.hpcalcs.com/manuals или чрез сканиране на QR кода по-долу. 

Настоящият документ се предоставя без гаранция и може да бъде променян 
без предварително уведомление. 

ОСНОВНАЯ ИНФОРМАЦИЯ 

Включите калькулятор, нажав O; выключите, нажав снова. 

Калькулятор использует 2× CR2032 (3 В) батарейки. Неправильная замена 
батареек может привести к взрыву — используйте только тот же тип и 
утилизируйте в соответствии с местными нормами. 

Подробное руководство, гарантийная информация, информация о батарее, 
декларация о соответствии и нормативная информация доступны на 
www.hpcalcs.com/manuals или при сканировании QR-кода ниже. 

Настоящий документ предоставляется без гарантии и может быть изменён без 
предварительного уведомления. 
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ΒΑΣΙΚΕΣ ΠΛΗΡΟΦΟΡΙΕΣ 

Ενεργοποιήστε την αριθμομηχανή πατώντας O, απενεργοποιήστε την πατώντας ξανά. 

Η αριθμομηχανή χρησιμοποιεί 2× CR2032 (3 V) μπαταρίες. Η λανθασμένη 
αντικατάσταση των μπαταριών μπορεί να προκαλέσει έκρηξη — χρησιμοποιήστε μόνο 
τον ίδιο τύπο και απορρίψτε σύμφωνα με τους τοπικούς κανονισμούς. 

Το αναλυτικό εγχειρίδιο, οι εγγυήσεις, οι πληροφορίες για την μπαταρία, η δήλωση 
συμμόρφωσης και οι κανονιστικές πληροφορίες είναι διαθέσιμες στο 
www.hpcalcs.com/manuals ή σκανάροντας τον παρακάτω κωδικό QR. 

Αυτό το έγγραφο παρέχεται χωρίς εγγύηση και ενδέχεται να τροποποιηθεί χωρίς 
προειδοποίηση. 

TEMEL BİLGİLER 

Hesap makinesini O tuşuna basarak açın, tekrar basarak kapatın. 

Hesap makinesi 2× CR2032 (3 V) pil kullanır. Pillerin yanlış değiştirilmesi patlamaya neden 
olabilir—yalnızca aynı türü kullanın ve yerel yönetmeliklere uygun şekilde atın. 

Ayrıntılı kullanım kılavuzu, garanti, pil bilgileri, uygunluk beyanı ve düzenleyici bilgiler 
www.hpcalcs.com/manuals adresinde veya aşağıdaki QR kodu taratılarak bulunabilir. 

Bu belge herhangi bir garanti verilmeden sunulmuştur ve önceden haber verilmeksizin 
değiştirilebilir. 

基本信息 

按 O 键开启计算器；再次按下即可关闭。 

计算器使用 2× CR2032 (3 V) 电池。电池更换不当可能导致爆炸——仅使用相同类型的

电池，并按照当地法规处置。 

详细说明、保修信息、电池信息、符合性声明和法规信息可在 

www.hpcalcs.com/manuals 上查看，或扫描下方 QR 码。 

本文件不附带任何保证，内容可能在未通知的情况下更改。 

基本情報 

O を押して電卓をオンにし、再度押すとオフになります。 

電卓は 2× CR2032 (3 V) 電池を使用します。電池の誤った交換は爆発の原因となること

があります。同じ種類の電池のみを使用し、地域の規則に従って廃棄してください。 

詳細な取扱説明書、保証、電池情報、適合宣言および規制情報は 

www.hpcalcs.com/manuals または下の QR コードをスキャンしてご覧ください。 

本書は保証なしで提供され、予告なく変更される場合があります。 

기본 정보 

O 을 눌러 계산기를 켜고, 다시 눌러 끕니다. 

계산기는 2× CR2032 (3 V) 배터리를 사용합니다. 배터리를 잘못 교체하면 폭발할 수 

있습니다 — 동일한 종류만 사용하고 지역 규정에 따라 폐기하십시오. 

자세한 설명서, 보증, 배터리 정보, 적합성 선언 및 규제 정보는  

www.hpcalcs.com/manuals 또는 아래 QR 코드를 스캔하여 확인할 수 있습니다. 

본 문서는 보증 없이 제공되며 예고 없이 변경될 수 있습니다. 
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www.hpcalcs.com/manuals 

 

  WARNING 

• INGESTION HAZARD:  This product contains a button 
cell or coin battery. 

• DEATH or serious injury can occur if ingested. 

• A swallowed button cell or coin battery can cause Internal 
Chemical Burns in as little as 2 hours. 

• KEEP new and used batteries OUT OF REACH OF CHILDREN. 

• Seek immediate medical attention if a battery is suspected 
to be swallowed or inserted inside any part of the body. 

 

• Remove and immediately recycle or dispose of used batteries according to local regulations 
and keep away from children. Do NOT dispose of batteries in household trash or incinerate. 

• Even used batteries may cause severe injury or death. 

• Call a local poison control center for treatment information. 

• This calculator is powered by two CR2032 3 V lithium batteries. 

• Non-rechargeable batteries are not to be recharged. 

• Do not force discharge, recharge, disassemble, heat above 50°C (122°F) or incinerate. Doing 
so may result in injury due to venting, leakage or explosion resulting in chemical burns. 

• Ensure the batteries are installed correctly according to polarity (+ and −). 

• Do not mix old and new batteries, different brands or types of batteries, such as alkaline, 
carbon zinc, or rechargeable batteries. 

• Remove and immediately recycle or dispose of batteries from equipment not used for an 
extended period of time according to local regulations. 

• Always completely secure the battery compartment. If the battery compartment does not 
close securely, stop using the product, remove the batteries, and keep them away from 
children. 
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Appendix D: 
Programs for Format Conversion 

Different computing machines use various formats for representing 
numbers. Consequently, it is often necessary to convert numbers from 
one format to another. This appendix provides two programs to convert 
numbers between the IEEE 754 standard floating-point binary format 
and the floating-point decimal format used in the HP 16c.* 

Formats 

The IEEE 754 single-precision, floating-point binary format is: 

s e f 

31  30 23   22 0 

in a 32-bit format with 1-bit sign s, 
 8-bit biased exponent e, and 
 23-bit fraction f. 

The value v  of a number x  (the contents of the X-register) is interpreted 
as follows: 

(a) If e  = 255 and f  ≠ 0, then v  = NaN (not a number). 

(b) If e  = 255 and f  = 0, then v  = (−1)s  ∞. 

(c) If 0 < e  < 255, then v  = (−1)s  2(e −127) (1.f ). 

(d) If e  = 0 and f  ≠ 0, then v  = (−1)s  2(−126) (0.f ). 

(e) If e  = 0 and f  = 0, then v  = (−1)s  0. 

In Floating-Point Decimal mode on the HP 16c, the following conventions 
are used: 

 

* The standard for the floating-point binary format was published in 1985 by the IEEE 
Computer Society as “754-1985 — IEEE Standard for Binary Floating-Point Arithmetic”. 
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IEEE Number X-Register 
Carry  

(Flag 4) 
Out-Of-Range 

(Flag 5) 

   0 0 0 0 

−0 0 1 0 

±∞ ±9.999999999 × 1099 1 1 

Other Numbers As defined above 
under (c) and (d) 

0 0 

Not a Number (−1)s (0.f ) 223 1 0 

Program: Conversion from IEEE Format to HP 16c Format 

The following program converts a number from IEEE single-precision, 
floating-point binary format to floating-point decimal format. 

Keystrokes Display Keystrokes Display 

g l B 001-43,22, b x 018-      34 

h 002-      23 8 019-       8 

f SET COMPL é 003-   42  2 f k 020-   42  7 

2 004-       2 g V 021-   43 49 

0 005-       0 t 4 022-   22  4 

f w 006-   42 44 R 023-      33 

f [ 007-   42  A g = 024-   43 40 

e 008-      36 t 3 025-   22  3 

e 009-      36 x 026-      34 

g = 010-   43 40 1 027-       1 

t 2 011-   22  2 8 028-       8 

1 012-       1 f S 029-   42  4 

8 013-       8 g l 1 030-43,22, 1 

f K 014-   42  8 g ^ 4 031-43, 6, 4 

f J 015-   42 20 c 032-      49 

f H 016-   42 10 x 033-      34 

g ' 017-   43 36 8 034-       8 
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Keystrokes Display Keystrokes Display 

f Q 035-   42  E g : 051-   43 35 

9 036-       9 g ) 052-   43  0 

7 037-       7 t 5 053-   22  5 

- 038-      30 1 054-       1 

g % 4 039-43, 5, 4 4 055-       4 

g l 2 040-43,22, 2 5 056-       5 

f G . 041-42,45,48 e 057-      36 

g N 042-   43 21 g l 5 058-43,22, 5 

g l 3 043-43,22, 3 x 059-      34 

1 044-       1 g ^ 4 060-43, 6, 4 

8 045-       8 c 061-      49 

f S 046-   42  4 g " 062-   43  b 

x 047-      34 x 063-      34 

t 1 048-   22  1 g $ 4 064-43, 4, 4 

g l 4 049-43,22, 4 t 2 065-   22, 2 

R 050-      33   

Examples: 

Keystrokes Display (~: 2-32-0000) 

h 80000000 80000000 h  −0. 

a B 0.000000 00  C set. 

h 7F800000   +∞. 

a B 9.999999 99  C and G set. 

h 00800000  2−126 × (1.00 … 00).  

a B 1.175494-38   

h 3F800001  20 × (1.00 … 01) = 1 + 2−23. 

a B 1.000000 00   

f CLEAR ì 1000000119   
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Program: Conversion from HP 16c Format to IEEE Format 

The following program converts a number from Decimal Floating-Point 
mode to IEEE single-precision floating-point binary format. Flag 5 (out-
of-range) is set if ±∞ is the result. (The labels used in this program are 
different from those in program 1 so that both programs may be in 
memory at the same time.) 

Keystrokes Display Keystrokes Display 

g l A 001-43,22, A 0 025-       0 

f SET COMPL é 002-   42  2 f w 026-   42 44 

h 003-      23 8 027-       8 

g % 4 004-43, 5, 4 0 028-       0 

g % 5 005-43, 5, 5 + 029-      40 

g V 006-   43 49 1 030-       1 

g N 007-   43 21 8 031-       8 

9 008-       9 f k 032-   42  7 

D 009-       d f J 033-   42 20 

+ 010-      40 g ^ 4 034-43, 6, 4 

x 011-      34 g ù 035-   43 24 

g % 0 012-43, 5, 0 f [ 036-   42  A 

g @ 013-   43  2 r I 037-   45 32 

g $ 0 014-43, 4, 0 F 038-       F 

g ü 015-   43  8 F 039-       F 

x 016-      34 g # 040-   43  3 

g @ 017-   43  2 t 7 041-   22  7 

t 9 018-   22  9 x 042-      34 

1 019-       1 R 043-      33 

+ 020-      40 R 044-      33 

g l 6 021-43,22, 6 g : 045-   43 35 

s I 022-   44 32 g U 046-   43 33 

R 023-      33 g U 047-   43 33 

2 024-       2 g $ 5 048-43, 4, 5 
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Keystrokes Display Keystrokes Display 

g l 7 049-43,22, 7 g l 9 062-43,22, 9 

R 050-      33 g ü 063-   43  8 

f ` 051-   42 40 3 064-       3 

g ^ 0 052-43, 6, 0 0 065-       0 

a 8 053-   21  8 g ! 066-   43  1 

9 054-       9 x 067-      34 

f T 055-   42  F R 068-      33 

g % 4 056-43, 5, 4 0 069-       0 

g N 057-   43 21 x 070-      34 

g l 8 058-43,22, 8 f S 071-   42  4 

8 059-       8 / 072-      10 

f S 060-   42  4 0 073-       0 

g N 061-   43 21 t 6 074-   22  6 

Examples: 

Keystrokes Display (~: 2-32-0000) 

f G .   

8 f X 72 8        72   

a A 7F800000 h  G set. Overflows to +∞. 

f G .   

1.404 f X 1.404    00   

45 c 1.404   -45   

a A 1 h   

f G .   

3.141592654 3.141592354  π . 

a A 40490Fdb h   
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Function Summary and Index 
This section presents a summary of the various calculator functions with 
page references. The functions are presented in the following groups: 

O ........................................................................................... Page 120 
Clearing ..................................................................................... Page 120 
Digit Entry ................................................................................. Page 120 
Stack Rearrangement ............................................................... Page 121 
Number and Display Control ..................................................... Page 121 
Mathematics.............................................................................. Page 121 

Bit Manipulation ........................................................................ Page 122 
Memory and Storage ................................................................. Page 123 
Index Register Control .............................................................. Page 123 

Programming ............................................................................ Page 123 
Conditionals .............................................................................. Page 124 

 

O 

O Turns the 
calculator’s display on 
and off (page 16). Also 
used with - to reset 
Continuous Memory 
(page 20), with . to 
change the digit 
separator (page 61), 
and with other keys to 
test the calculator’s 
operation (page 104). 

Clearing 

p Backspace. In 
Run mode: clears last 
digit; clears whole 
display if digit entry 
was terminated (page 
17). In Program mode: 
deletes the current 
instruction (page 83). 

: Clear X. Clears 
contents of X-register 
to zero (page 17). 

CLEAR P Clear 
program memory. In 
Run mode: repositions 
program memory to 
line 000 without  
deleting lines. In 
Program mode: deletes 
all program memory 
(page 73). 

CLEAR è Clear 
registers. Clears all 
data storage registers 
(page 68). 

CLEAR ì 
Cancel prefix entry. 
Cancels any prefix 
keystroke from a 
partially entered key

sequence (page 17). 
Also temporarily 
displays the full 10-
digit mantissa of the 
number in the X-
register (Floating-Point 
Decimal mode only) 
(page 58). 

Digit Entry 

0 through 9, A 
through F digit keys. 
Can be used only in the 
proper number base 
mode (page 28). 

. Decimal point. 
Used in Floating-Point 
Decimal mode only 
(page 58). 

e Copies the 
number in the X-
register into the Y-
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register, terminates 
digit entry and disables 
the stack. Used to 
separate multiple 
number entries (page 
22). 

c Change sign. 
Returns the 
appropriate 
complement or 
negative of the number 
in the X-register (pages 
30 and 58). 

X Enter exponent. 
Used only in Floating-
Point Decimal mode; 
digits keyed in 
following X are 
considered exponents 
of 10 (page 58). 

Stack 
Rearrangement 

x X exchange Y. 
Exchanges contents of 
X- and Y-stack 
registers (page 23). 

R, U Roll down, roll 
up. Rolls contents of 
stack down or up one 
register (page 23). 

Number and  
Display Control 

h, d, o, 
b Number base 
modes. Convert display 
to the specified base in

 

Integer mode (page 
28). 

SHOW {h, d, 
o, b} 
Temporarily display the 
contents of the X-
register in the specified 
base (page 29). 

SET COMPL {á, 
é, u} Set 
Complement mode. 
Establish 1’s 
Complement, 2’s 
Complement, or 
Unsigned mode for 
calculator operation 
(page 30). 

w Word size. 
Uses the absolute value 
of the number in the X-
register (0 to 64) to 
specify word size (1 to 
64); the stack then 
drops (page 32). 

W {0 to 7} 
Displays the specified 
eight-digit segment of 
the number in the X-
register (page 33). 

<, > Scroll left, 
scroll right. Scrolls the 
number in the display 
one digit to the left or 
right to view obscured 
digits (page 33).

 

$, % {0 to 5} Set 
flag, clear flag. Sets or 
clears the flag specified 
(page 36). 

~ Temporarily 
displays the current 
complement mode, 
word size, and flag 
status (page 37). 

G {0 to 9, .} 
Establishes Floating-
Point Decimal mode, 
displaying the given 
number of decimal 
places or (with .) 
scientific notation. 
When going into 
Floating Point mode 
from integer mode, the 
contents of the X- and 
Y-registers are 
converted to the 
floating-point 
equivalent of (y )(2x ) in 
the X-register (the rest 
of the stack is cleared) 
(page 56). 

Mathematics 

+, -, *, / 
Arithmetic operators; 
cause the stack to drop. 
In Integer mode, / 
does not display the 
fractional part (page 
41). 
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M  Remainder. 
Calculates |y | MOD |x | 
(sign matches y ) and 
drops the stack (page 
43). 

q, v Square root 
and reciprocal. Use the 
value in the X-register; 
no stack movement. 
v works only in 
Floating Point mode. In 
Integer mode, q 
does not display the 
fractional part (pages 
44 and 61). 

|, \, ( 
Double multiplication, 
division, and 
remainder. | 
returns a double-word 
sized product in X and 
Y; \ and ( 
take a double-word 
sized dividend in Y and 
Z (divisor in X) and 
return the result in X 
(page 52). 

ü Absolute value. 
Acts on number in X-
register (page 44) 

Bit Manipulation 

[, ] Shift left, 
shift right. Shifts the 
bits in the X-register 
one place to the left or 
right. A bit shifted out

goes into the carry; a 
new bit is always zero 
(page 46). 

" Arithmetic shift 
right. Shifts all bits in X 
one place to the right 
and replicates the sign 
bit on the left (in 1’s 
and 2’s Complement 
modes only) (page 47). 

{, } Rotate left, 
rotate right. Rotates 
the bits in the X-
register one place to 
the left or right; a bit 
shifted out at one end 
of the word re-enters 
at the other end and 
also goes into the carry 
(page 48). 

y, z Rotate 
left through carry, 
rotate right through 
carry. Rotates bits as 
above except that the 
bits shifted out “pass 
through” the carry bit 
before rotating back 
into the word (page 
48). 

Q, T, Y, 
Z Multiple 
rotation. Rotates 
(left/right, through the 
carry or not) the bit 

pattern in the Y-
register and the 
number of places 
specified in the X-
register, then drops the 
stack, placing the new 
pattern in X (page 49). 

L Left-justify. Left-
justifies the word in the 
X-register and places it 
in the Y-register. The 
number of bit-shifts 
necessary for the 
justification is placed in 
the X-register (page 
47). 

k, K 
Mask left or right. 
Creates a left- or right-
justified mask of set 
bits. The number of bits 
is specified by the 
absolute value of the 
number in the X-
register (page 51). 

S, ú Set bit, clear 
bit. Sets (to 1) or clears 
(to 0) a bit—specified 
by the magnitude of 
the value in X—in a bit 
pattern in Y. (The stack 
drops.) Bits are 
numbered from zero to 
(word size − 1), where 
zero is the least 
significant bit (page 
50). 
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& Number of Bits. 
Sums the bits in the X-
register and returns 
that sum to X. The 
stack does not move 
(page 52). 

n, `, J, 
H Logical (Boolean) 
operators. `, J, 
and H operate on 
the binary values in the 
X- and Y-registers and 
return the Boolean 
result in the X-register. 
(The stack drops.) 
n uses only the X-
register (page 44). 

Memory and  
Storage 

s {0 to .F, I, 
i} Store. Places a 
copy of the number in 
the X-register into the 
storage register 
specified (page 66, 69). 

r {0 to .F, I, 
i} Recall. Places a 
copy of the number in 
the specified storage 
register into the X-
register (pages 66, 69). 

ó, í Direct and 
indirect Index register 
exchanges. Refer to 
Index Register Control. 

' LAST X register. 
Recalls into the X-
register the number 
that was in X before the 
last operation (page 
23). 

m Memory status. 
Temporarily displays 1) 
the number of 
instructions which may 
be added to program 
memory before 
another seven lines are 
allocated; and 2) the 
number of storage 
registers currently 
available for data 
storage (page 65). 

CLEAR è, CLEAR 
P Clear storage 
registers, clear 
program memory. 
Refer to Clearing, 
above. 

Index Register 
Control 

I Index register (RI). 
Storage register that 
also can be used for 
indirect program 
execution (with t 
and a) and 
program loop control 
(with ò and ù) 
(page 68). 

i Indirect operations. 
Used to indirectly 
address any storage 
register, and is the only 
means to address 
those registers above 
R.F. The Index register 
contains the number of 
the storage register 
(page 69). 

ó X exchange RI. 
Exchanges the value in 
the X-register with the 
value in the Index 
register (page 69). 

í Exchanges the 
value in the X-register 
with that in the storage 
register indirectly 
addressed by RI (page 
69). 

ò, ù Loop 
counting and control 
using RI. Refer to 
Conditionals (page 
124). 

Programming 

ä Program/Run 
mode. Sets the 
calculator to Program 
mode, for entering 
program lines, or Run 
mode, for running 
programs and 
performing other 
operations (page 72). 
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l {0 to F} Label. 
Used to access 
programs (page 73). 

N Return. Halts 
execution of a running 
program and returns 
position in program 
memory to line 000. If a 
subroutine is running, 
N merely returns 
execution to the line 
after the corresponding 
a instruction (page 
74). 

? Run/Stop. Begins 
or stops execution at 
the current line in 
program memory 
(page 76). 

; Pause. Halts 
program execution 
briefly to display the X-
register contents (page 
75). 

t label. Transfers 
program execution to 
the given label. 
Programmable (page 
87). 

t . nnn. 
Positions the calculator 
to the existing line 
number specified by 
nnn. Not programmable 
(page 82).

 

a label. Go to 
subroutine. Within a 
program, this transfers 
execution to the given 
subroutine, which 
returns execution to 
the body of the 
program when a N 
instruction is 
encountered. From the 
keyboard, a is used 
to start execution of a 
labeled program (page 
87). 

j Single step. 
Program mode: moves 
calculator forward one 
or more lines in 
program memory; 
scrolls if key is held. 
Run mode: displays and 
executes the current 
program line, then 
steps to the next line to 
be executed (page 82). 

ö Back step. Moves 
calculator back one line 
in program memory 
(will also scroll in 
Program mode). 
Displays line number 
and contents of 
previous program line 
(page 82).

 

Conditionals 

^ {0 to 5}, à {0 to 
wordsize – 1} Flag set? 
Bit set? Tests for the 
flag or bit specified. If 
set, program execution 
continues; if cleared, 
program execution 
skips one line before 
continuing (page 89). 

!, @, #, 
_, ), ,, 
V, = 
Conditional tests. Each 
test compares the 
value in the X-register 
against zero or the 
value in the Y-register. 
If the comparison is 
true, program 
execution continues; if 
false, program 
execution skips one line 
before continuing 
(page 88). 

ò, ù Decrement 
and skip if zero, 
increment and skip if 
zero. Decrements or 
increments value in 
Index register and skips 
execution of the next 
program line if  the new 
index value equals zero 
(page 90). 
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Subject Index 
Page numbers in bold type indicate primary references; page numbers in 
regular type indicate secondary references. 

A 

Abbreviated key sequences, 68 
Absolute value (ü), 44 
Addition (+), 41–42, 61 
Addressing, indirect, 88 
Altering program lines, 83–84 
Alternate functions, 16 
AND, 45, 51 
Annunciators, 38 

base, 28, 31 
C, 36, 39 
G, 36, 40, 81 
low-power, 38 
prefix, 17 
PRGM, 21 

Arithmetic, 10–12, 18, 25, 39–44 
floating-point, 61 

Arithmetic shift, 46 
", 47 

Assistance, technical, 106 

B 

&, 52 
à, 50 
Back space (p), 17–18, 83 
Back step (ö), 82 
Base conversions, 28 
Base indicators, 28, 31, 33 
Batteries, installing, 103 
Battery life, 102 
Binary representation, internal, 29, 35–36 
b, 28–29 
Bit numbering, 50 
Bit summation (&), 52 
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example, 90–94 
Bit testing, 89 
Boolean operators, See  Logical operators. 
Borrow condition, 42 
Branching, conditional, 88–90 

indirect, 88 
loop, 90 
simple (unconditional), 87 

Bytes, number in registers, 62–65, 77 

C 

C annunciator, 36, 39 
Calculations, arithmetic, 10–12, 18, 25, 41–44 

chain, 19 
nested, 25–26 
one-number, 18, 25 
two-number, 18, 25 

Calculator operation, testing, 104 
Carry bit, 46–48, 49 
Carry condition, 36, 39–40, 42–43 

floating-point, 61 
ú, 50 
%, 37 
Chain calculations, 19, 25–26 
Changing signs (c), 30, 44 

in Floating-Point Decimal mode, 58 
Checksum example, 90–94 
Circular shift, See  Rotating operations. 
CLEAR keys, 17 
Clear X (:), 17–18 
Clearing 

bits, 50 
display, 17–18 
prefix keys, 17 
program memory, 63, 73 
programs, 73 
storage registers, 68 

Complement modes, 29–30 
in Floating-Point Decimal mode, 58, 60 
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Complement status, 37–38 
Concatenation example, 72–75, 83–85 
Conditional tests, 88–89 

for bits, 50–51 
Constants in calculations, 26–27 
Continuous Memory, 19–20 

resetting, 20 

D 

Data input (programming), 76–77 
Data storage, See also  Storage registers 

alteration of, 67–68 
d, 28–29 
Default conditions, 20 
Deleting program lines, 63, 83, 84 
Digit entry, 17–18, 19, 24, 25 

operations, 99 
Digit separators (display), 61 
Disabling operations, 99 
Display, 21, 28, 56, See also X-register. 

format, in Floating-Point Decimal mode, 58, 61 
format, in Integer mode, 28–34 
leading zero, 36 
window, 31, 33 

Division (/), 41, 61 
double (\), 53–54 

Do if True rule, 88–89 
Double functions, 52–55 
Double multiplication example, 78–80 
ò, 90 

E 

Enabling operations, 100 
e, 18–19, 22, 24 
Error 

conditions, 96–97 
display, 20, 38 
in a program, 81 

Exclusive OR (H), 46 
Exponents (X), 58 
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F 

f, 16–17 
^, 37 
Flag 3, 36 
Flag 4, 36, 39–40, 42–43, 46, 48, 49 
Flag 5, 30, 36, 40–41, 43, 44, 59, 61 
Flags 

functions affected by, 98 
numbers, 89 
setting, 37 
status, 37–38 
system, 36, 89 
testing, 89 
user, 36, 89 

Floating-Point Decimal mode 
converting to, 56, 57 
display, 56, 58, 61 
G, 11, 40, 56 
non-operative functions, 61, 101 
operations not active in, 101 
stack conversion, 56–57, 59 

Format conversion programs, 115–19 
Format, handbook, 2–3 
Functions 

arithmetic, 39–44 
one-number, 18, 24 
stack movement, 24–25 
two-number, 18, 24 

G 

g, 16–17 
G annunciator, 36, 40, 81 
a, 75, 81, 87, 94, 95 
t, 75, 87 
t ., 73, 75, 82 

H 

h, 28–29 
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I 

I, i, See  Index register. 
IEEE floating-point binary format conversion, 115 
Index register, 68–70 

branching with, 88 
incrementing/decrementing, 90 
storage and recall, 68–70 

Indirect addressing, 69 
Initializing functions, 85–86 
Inserting program lines, 83, 84 
Integer mode, 11, 28, 39 

from Floating-Point Decimal mode, 59–60 
Interference, radio frequency, 107 
Internal number storage, 32 
ù, 90 

K 

Keycodes, 77 
Keystroke programming, 72 

L 

Labels, 73 
search for, 80–81 

LAST X register 
', 23–24, 26 
operations saved in, 100 

l, 73 
Left-justify shift, 46, 47 
L, 47 
Logical operators, 44–46 
Logical shift, 46–47 
Loop counters, 90 
Looping example, 90–94 
Low-power indication, 38, 102 

M 

Mantissa display, 58 
Masking (k and K), 51 
Memory 
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allocation, 62–66 
configuration, example, 64 
space, 62 
status (m), 65–66 

Memory, Continuous, 19–20 
MOD, 43 
Multiplication (*), 41, 61 

double (|), 52–53 

N 

Negative numbers, 30, 44 
floating-point, 58 

Nesting subroutines, 95 
Neutral operations, 100 
Nonprogrammable functions, 81 
NOT, 45 
Number base modes, 10, 28 
Number of bits (&), 52 

example, 90–94 

O 

o, 28–29 
O, 16, 20, 61, 103–4 
One’s Complement (á), 29–30, 41, 44, 45 
OR, 45 
Out-of-range condition, 36, 40–41, 81 

floating-point, 59, 61 
in a program, 81 

Overflow conditions, 40 
floating-point, 59 

P 

Pause (;), 75 
Position in memory, 73, 85 

moving, 73, 75, 82 
Power, 16 
Prefix keys, 17, 101 
Program 

clearing, 73 
data entry, 76–77 
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ending a, 74 
executing a, 75, 95 
loading a, 72–73 
memory, 62–64, 77 
mode, 72 
recording a, 73–74 

Program instructions (lines), 62, 63, 65, 73, 77 
deleting, 83, 84 
inserting, 83, 84 
moving to, 75, 82 

Program labels, 73 
search for, 80–81 

Program stops, 74, 75–76 
unprogrammed, 81 

R 

Recalling numbers (r) 
directly, 66–67 
in a program, 76 
indirectly, 69 

Reciprocal (v), 61 
Registers, 33, 62–65 

operations with, 66–68 
Remainder (M), 43–44 

double ((), 54 
Repair service, 106 
Return instruction (N), 74 

in subroutine, 87, 95 
pending, 94, 95 

Reverse Polish Notation (RPN), 10, 21 
{, }, Q, T, y, z, Y, Z, 48–49 
Roll up and roll down (U, R), 23 
Rotating operations, 46, 48–50 

effect on flag 4, 39 
Run mode, 75 
Run/Stop (?), 74, 77 
running display, 75 
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S 

S, 50 
Scientific notation, 58 
Scrolling (>, <), 33–34 

operations affecting, 101 
reset, 34 

Self-tests, 104 
SET COMPL, See  Complement modes. 
Setting bits, 50 
$, 37 
Shifting operations, 46–48 

effect on flag 4, 39 
SHOW, 29 
Sign bit, 29, 32 

in shifts, 46–47 
Significant digits, 33 
Signs, 29, 30, 32 
Single step (j), 82 
Skip if True rule, 90 
[, ], 46 
Square root (q), 44, 61 
Stack 

loading, 26–27 
manipulation, 22–23 
movement, 21–22 

Stack lift, 99–100 
and drop, 24–26 
disabling, 25, 27, 99 
enabling, 24, 100 

Status 
display (~), 37–38 
indication with flags, 36 
initializing, 85–86 

Storage registers, 66–70 
addressing, 69 
contents, alteration of, 67–68 
converting from program memory, 63 
converting to program memory, 62–63 
direct vs. indirect addressing, 66 
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Floating Point mode, 57, 60 
size of, 62–63 

Storing numbers (s) 
directly, 66–67 
for a program, 76 
indirectly, 69 

Subroutine 
execution, 87, 94, 95 
nesting, 95 

Subtraction (-), 41, 43, 61 
Summary of functions, 120–24 

T 

Temperature specifications, 106 
Terminating digit entry, 17–18, 19, 24, 99 
Tracing program execution, 82, 84 
Two’s Complement (é), 29–30, 44 

U 

Underflow, floating-point, 59 
Unsigned mode (u), 30 

W 

Warranty, 106 
W, 33 
Word size (w), 31–32 

and storage registers, 63, 67 
double, 52 
Floating-Point Decimal mode, 57, 60 

X 

X exchange RI (ó, í), 69 
X exchange Y (x), 23 
X-register, 21–23, 33 
!, @, _, #, ), ,, V, =,  

See  Conditional tests. 



 

 



 

 

The HP 16c Keyboard and 
Continuous Memory 

  

 

PROGRAM MEMORY 

Made available in blocks 
of seven lines. 

 STORAGE REGISTERS 

Maximum number depends 
on word size. Only R0 to R.F 
are directly accessible. 

 

 000-  There are 203 bytes (lines) 
of total memory for 
programming and storage. 
All memory is initially in 
storage registers and is 
automatically allocated to 
program memory as 
necessary. 

When each seventh line 
(001, 008, 015, …, 197) is 
keyed into a program, seven 
more bytes of memory are 
converted from data storage 
into program memory. The 
number of registers required 
to supply seven bytes 
depends on the current word 
size. 

 R0   

 001-   R1   

 002-   ⋮  

 003-   R9   

 004-   RA   

 005-   ⋮  

 006-   RF   

 007-   R.0   

    ⋮  

 ⋮   R.F   

    R33   

 203-   RI   R34   

    Index Register 

(not convertible) 

   

  

AUTOMATIC 
MEMORY STACK  

    

 T    

 Z    

 Y    

 X   Displayed 
    

    

LAST X    

⋮ 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 

 
 
 
 
 
 
 
 
 
 

 
 

© Copyright 2025 Edition 2, November 2025 
MORAVIA Consulting spol. s r.o. under license from HP Inc.  


	Cover
	Introduction
	Contents
	The HP 16c: A Quick Look
	Keyboard Operation
	Integer Calculations
	Floating-Point Calculations

	Programmed Solutions

	Section 1: Getting Started
	Power On and Off
	Keyboard Operation
	Primary and Alternate Functions
	Clearing Prefix Keys
	The "CLEAR" Keys
	Display Clearing: [CLx] and [BSP]
	One-Number Functions
	Two-Number Functions and [ENTER]

	Continuous Memory
	What Is Retained
	Resetting Continuous Memory


	Section 2: The Automatic Memory Stack
	The Memory Stack and Stack Manipulation
	Stack Manipulation Functions
	The LAST X Register

	Numeric Functions and the Stack
	Stack Movement
	Nested Calculations
	Calculations With Constants


	Section 3: Number and Display Control
	Integer Mode
	Number Base Modes
	Temporary Display ("SHOW")

	Complement Modes and Unsigned Mode
	1's Complement Mode
	2's Complement Mode
	Unsigned Mode

	Word Size and Window Display
	Word Size
	Windows
	Scrolling

	The Display and Internal Representation
	Flags
	Machine Status ([STATUS])
	Special Displays
	Annunciators
	Error Display
	Low-Power Indication


	Section 4: Arithmetic and Bit Manipulation Functions
	Carry and Out-of-Range Conditions
	Flag 4: Carry (C)
	Flag 5: Out-of-Range (G)

	Arithmetic Functions
	Addition. Subtraction. Multiplication. and Division
	Remainder After Division and [RMD]
	Square Root
	Negative Numbers and Complementing

	Logical Operations
	NOT
	AND
	OR
	EXCLUSIVE OR

	Shifting and Rotating Bits
	Shifting Bits
	Rotating Bits

	Setting, Clearing, and Testing Bits
	Masking
	Bit Summation
	"Double" Functions
	Double Multiply
	Double Divide
	Double Remainder
	Example: Applying Double Divide


	Section 5: Floating-Point Numbers
	Converting to Floating-Point Decimal Mode
	Conversion in the Stack
	Other Effects of Converting to Floating Point Mode
	Digit Entry and Other Display Formats

	Returning to Integer Mode
	Conversion in the Stack
	Other Effects of Converting to Integer Mode

	Floating-Point Arithmetic
	Functions
	The Out-of-Range Flag

	Functions Not Active in Floating Point Mode
	Digit Separators

	Section 6: Memory and Storage
	Memory Allocation
	Converting Storage Registers to Program Memory
	Converting Program Memory to Storage Registers
	Storage Register Size
	Viewing the Status of Memory Allocation ([MEM])

	Storage Register Operations
	Storing and Recalling Numbers Directly
	Alteration of Register Contents
	Clearing Data Storage Registers

	The Index Register
	Abbreviated Key Sequences
	Storing and Recalling Numbers in the Index Register
	Storing and Recalling Numbers Indirectly


	Section 7: Programming Basics
	The Mechanics
	Creating a Program
	Loading a Program
	Running a Program
	Intermediate Program Stops
	Data Input
	Program Memory
	Program Instructions and Keycodes

	Example
	Further Information
	Program Labels
	Unprogrammed Program Stops
	Nonprogrammable Functions


	Section 8: Program Editing
	The Mechanics
	Moving to a Line in Program Memory
	Deleting Program Lines
	Inserting Program Lines

	Example
	Further Information
	Line Position
	Initializing Calculator Status


	Section 9: Program Branching and Controls
	The Mechanics
	Branching
	Indirect Branching Using the Index Register
	Conditional Tests
	Testing for Set Flags and Set Bits
	Loop Control with Counters: [DSZ] and [ISZ]

	Example
	Further Information
	Subroutines
	Program Versus Keyboard Use of [GSB]


	Appendix A: Errors and Flags
	Error Conditions
	Error 0: Improper Mathematical Operation
	Error 1: Improper Flag, Window, [FLOAT], or [GTO] [.] Number
	Error 2: Improper Bit Number
	Error 3: Improper Register Number
	Error 4: Improper Label or Line Number Call
	Error 5: Subroutine Level Too Deep
	Error 6: Invalid Register Contents
	Error 9: Service
	Pr Error (Power Error)

	Functions That Affect Flags

	Appendix B: Classes of Operations
	Operations Terminating Digit Entry
	Operations Affecting Stack Lift
	Disabling Operations
	Neutral Operations
	Enabling Operations

	Operations Affecting the LAST X Register
	Operations Affecting Scrolling
	Prefix Keys
	Operations Not Active in Floating-Point Decimal Mode

	Appendix C: Battery, Self-Tests, and Regulatory Information
	Batteries
	Low-Power Indication
	Installing New Batteries

	Verifying Proper Operation (Self-Tests)
	Legal Notice
	Customer Care
	Regulatory Information and Environmental Limits
	Limited Hardware Warranty
	Federal Communications Commission Notice
	Modifications
	Declaration of Conformity for Products Marked with FCC Logo, United States Only
	Canadian Notice
	Avis Canadien
	Australia
	France
	Basic Information

	Appendix D: Programs for Format Conversion
	Formats
	Program: Conversion from IEEE Format to HP 16c Format
	Program: Conversion from HP 16c Format to IEEE Format

	Function Summary and Index
	[ON]
	Clearing
	Digit Entry
	Stack Rearrangement
	Number and Display Control
	Mathematics
	Bit Manipulation
	Memory and Storage
	Index Register Control
	Programming
	Conditionals

	Subject Index
	The HP 16c Keyboard and Continuous Memory

