
















































































































































































































































































































































































































































































Table 24. Bit Assignments, Address Compare Register Q31 (X'1F")

Bit
Position Status Significance
0 1 Selects mapped address comparison.
0 Selects unmapped address comparison.
1 1 Selects address comparison during instruction access only.
0 Selects address comparison for all memory cycles.
2 1 Selects comparisons only during memory write cycle.
0 Selects all memory cycle comparisons.
3 1 Selects page comparisons.
0 Selects word comparisons.
4 1 System turns on audible alarm for 220 microseconds each time an Address Compare occurs
(maximum frequency 1KHz).
0 Address match alarm is disabled.
5 1 The processor is forced into the HALT state when an Address Compare occurs.
0 Address Halt disabled.
6-7 - Reserved.
8-31 - Comparison address field.
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6. SYSTEM CONFIGURATION CONTROL

Pooled resources along with flexible configuration control
provide a high degree of continuous availability. If a
problem occurs in an individual unit of a resource pool,
the system may allow that unit to be isolated with a loss
only in capacity but no loss of functional capability,
assuming there is an additional unit of that type in the
system that can absorb the added load. Specialized units
can be duplicated (with all units being normally used,
where possible) and configuration controls used to divert
the input from one to the other in the event of a failure.

Chapter 2 describes the system organization and Chapter 5
discusses system operational control. This chapter de-
scribes the Configuration Control Panel (CCP), which serves
as the principal element for controlling and modifying the
configuration of the system.

CONFIGURATION CONTROL PANEL (CCP)

The CCP provides the capability for enabling and disabling
units in the system. It accomplishes this with centrally
located manual selection switches used for the following
functions:

1. Establish starting addresses for all memory unifs in the
system.

2. Enable or disable memory ports.
3. Enable or disable individual units and clusters.

keu* the cvretam

4. Control the power throughout the system.

The Configuration Control Panel is mounted within the end-
bell assembly at the end of the row of cabinets containing
the chassis assemblies for the MUs, BP, and other system
components. On the outer surface of the endbell assembly
is the System Control Panel (described and illustrated in
Chapter 5). Access is gained to the CCP by opening the
hinged endbell assembly (see Figure 16).

A CCP has six rows of 22 toggle switches and two lamp in-
dicators each. A row may control a memory unit, processor
cluster, or system control processor. (See Figure 17, and
Tables 25 and 26.) The active logic associated with each
row of switches and indicators is located within each pro-
cessor cluster or memory unit itself. Above each row is a
marker strip that identifies the function of each switch. The
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configuration control is designed in a modular manner. As
the system grows, previously unused rows on the panel can
be used (up to the panel's maximum of six), and an addi-
tional panel may be added. Two panels represent the max-
imum configuration for one endbell assembly.

Note: The Configuration Control Panel does not contain
operational controls as the System Control Panel
does. The CCP switches are initially positioned
during system configuration and are not normally
repositioned during system operation.

CONFIGURATION CONTROL STATUS WORD

A program may read settings of the panel switches, type of
unit, and options installed. A READ DIRECT (RD) in-
struction using the chassis address of the cluster or unit
as an address allows the program to determine the con-
figuration status of a particular processor cluster or memory
unit, for example. (The chassis address assignment repre-
sents the chassis' physical location relative to the endbell
assembly.) (See Figure 16.)

The configuration control status of a panel read by the
RD instruction is a 32-bit status word consisting of panel
switch settings and type information. (The RD instruc-
tion is described in Chapter 3, "Control Instructions".)
The logic for these program provisions resides in each
unit.

In addition to reading configuration status information
via a READ DIRECT (RD) instruction in a program, the
status information may also be obtained by manual switch
selection on the System Control Panel; the 32~bit status
word is displayed on a bank of lamp indicators. (See
Chapter 5 for a discussion of the System Control Panel
features. )

CONFIGURATION BUS

The configuration bus connects to each processor cluster and
provides a path for the system control processor to select and
read the switch settings on the CCP for the selected unit via
an RD instruction.



System Control Panel (SCP) Address 00101}

f Endbell Assembly /—— Identity Tag

/=] B

Chassis B | |Chassis A Chassis B | | Chassis A Chassis B | | Chassis A

Cabinet 0 Cabinet 1 Cabinet 2 Cabinet 3

Direction of System Expansion ———————a=

Configuration Control Panel (CCP)

(Viewed from Module Side)

Starting from the endbell as cabinet number 0, the most significant four bits designate physical cabinet number
The least significant bit designates the back panel location in the halves of the cabinet.

Figure 16, Chassis Physical Configuration

PROCESSOR
POWER POWER SYSTEM CLOCK I’“ ADDRESS 1 g

 —— REAL TIME CLOCK SEL —————)
MIOP  DIO
NNORM ON  SEL SEL 2

—FSEL — r—RTCI—| ,——ncz—. ,—-chz—l - srcﬂ
ENABLE ENABLE ENABLE ALTSEL FSELA 80 81

m@@OOOOOOOOOOOOOOOOOOOOOO

l‘“ unnt -1 PORT ENABLE STARTING ADDRESS ————————
POWER POWER SYSTEM CLOCK ADDRESS r l | —
NNORM ON  SEL  SEL

INTLV  s12 S13 Si4 515 516 S17 si8

w0 8000000000000 0000000000

S Indicator

O Switch

Figure 17. Sample Rows of CCP Switches
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Table 25. Functions of Processor Cluster Configuration Control Panel Row

Label Switch/Indicator Function

POWER 1 indicator Lighted when unit power is shut down due to abnormal operational

NNORM condition.

POWER 1 switch When in up or middle position, enables power-on control in the

ON unit power supply. (Middle position inhibits the unit reset signal.)
When in down position, power to unit is off.

SYSTEM 1 switch Selects the processor bus to which the processor cluster is to be

SEL connected (up is processor bus A, down is B).

CLOCK 1 switch Selects the clock source (up, A or down, B) for the unit clock

SEL subsystem.

PROCESSOR 3 switches Establishes the logical address of the cluster within a group of

ADDRESS processor clusters.

Note: The 5-bit chassis location number and not the processor
address is used in addressing the configuration switches for
a given unit by the RD instruction directed to the Con-
figuration Control Panel.

BP 1 switch When in down position, inhibits the BP from operating on the

ENABLE internal bus.

MIOP 1 switch When in down position, inhibits the MIOP from operating on the

ENABLE internal bus.

DIO 1 switch When in down position, inhibits external DIO interface.

ENABLE

ALTSEL - 1 switch Selects either the remote console (down position) or alternate
operator's console (up position) to enter data on the Remote
Channel Interface.

FSELA 1 switch Selects communications frequency for the primary operator's
console as follows:

up = same frequency as remote channel

down = 1200 baud

Note: The 1200 baud selection is effective only if the REMOTE
CHANNEL switch on the System Control Panel is not in
the SCC position.

FSELBO/FSELB1 2 switches Selects communications frequency for the alternate operator's
console and the Remote Diagnostic Interface (Remote Channel) as
follows:

BO Bl  Rate (baud)
0 0 110

0 1 1200

1 0 unspecified
1 1 300
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Table 25. Functions of Processor Cluster Configuration Control Panel Row {cont.)

Label Switch/Indicator Function

REAL-TIME CLOCK SEL 8 switches Four groups (labeled RTC1, RTC2, RTC3, and STC) of 2 switches

: each (labeled SO and S1), used for selecting the real-time clock
frequencies; each of the three real-time clock counters and the one
subjective clock counter may have their frequencies selected by the
proper combination of the two switches associated with each counter:

SO0 S1  Frequency (Hz)

0 0 500

0 1 External real-time clock source
1 0 2000

1 1 Power line

Table 26. Functions of Memory Unit, Configuration Control Panel Row

Label Switch/Indicator Function

POWER ' 1 indicator Lighted when unit power is shut down due to abnormal operational
NNORM condition.

POWER 1 switch When in up or middle position, enables power-on control in the
ON unit power supply. (Middle position inhibits the unit reset signal.)

When in down position, power to unit is off.

SYSTEM 1 switch Determines to which central shared resources the reset signal is

SEL connected.

CLOCK 1 switch Selects which clock the memory shall use; up position selects system
SEL clock A, down position selects system clock B.

UNIT 3 switches Establishes the logical address of the unit within a group of memory

ADDRESS units.

PORT ENABLE 6 switches Down position disables, up enables, corresponding port when setting

up different configuration in the system. Switch 1 (leftmost) cor-
responds to port 1, etc., and switch 6 corresponds to port 6.

INTLV 1 switch Up position selects interleave addressing mode in each memory unit;
down position means no interleaving in any memory unit. Only
two-way interleaving is allowed. The unit interleaved with this
memory unif must have its interleave switch on and be in the appro-
priate addressing range. The interleave logic operates only for
memory units with a number corresponding fo a power of 2: i.e.,
16K, 32K words; if other than a power of 2, the interleave signal

it receives is ignored. Intferleaving is permissible only:

1. Between two memory units of the same size.
2. Provided the-two memory units cover an addressing range that

is continuous and starts at a multiple of the size of the two
memory units taken together.
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Table 26, Functions of Memory Unit Configuration Control Panel Row (cont. )

Label

Switch/Indicator

Function

STARTING ADDRESS

7 switches

Used to set the starting addresses of the memory units. From left to
right the switches are labeled S12, S13, S14, S15, S16, S17, and
S18. Using the switches as a 7-position binary field, this allows
memory to address up to 1 million words.

When the memory system comprises memory units of different sizes,

some precautions are necessary to prevent false address recognition

as well as to prevent gaps in the memory range.

1. If all memory units have sizes that are powers of two, they can
all be different; they must, however, be assigned in order of
decreasing size in the address continuum.

For instance, three memory units can be used in this manner:

Memory Unit No.  Size Address Range

1 64K words 0 to 64K words
32K words 64 to 96K words
16K words 96 to 112K words

2. If a memory unit has a size that is not a power of two, it must
be situated in a memory system that satisfies the following
rules:

a. All other memory units must have sizes that are a power
of two.

b. The starting address of the non-power-of-two unit must be
a multiple of the next power of two above the size of that
unit.

c. The memory unit whose size is not a power of two must be
at the upper end of the address range.
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APPENDIX A. REFERENCE TABLES

This appendix contains the following reference material :

Title

Standard Symbols and Codes

Standard 8-Bit Computer Codes (EBCDIC)
Standard 7-Bit Communication Codes (ANSCII)
Standard Symbol-Code Correspondences
Hexadecimal Arithmetic

Addition Table
Multiplication Table

Table of Powers of Sixteenjg
Table of Powers of Tenyg

Hexadecimal-Decimal Integer Conversion Table
Hexadecimal-Decimal Fraction Conversion Table
Table of Powers of Two

Mathematical Constants

STANDARD SYMBOLS AND CODES

The symbol and code standards described in this publication
are applicable o all Xerox computer products, both hard-

ware and software. They may be expanded or altered from
time to time to meet changing requirements.

The symbols listed here include two types: graphic symbols
and control characters. Graphic symbols are displayable
and printable; control characters are not, Hybrids are SP,
the symbol for a blank space; and DEL, the delete code,
which is not considered a control command.

Three types of code are shown: (1) the 8-bit Xerox Standard
Computer Code, i.e., the Extended Binary-Coded-Decimal
Interchange Code (EBCDIC); (2) the 7-bit American National
Standard Code for Information Interchange (ANSCII); and
(3) the Xerox standard card code.

STANDARD CHARACTER SETS
1. EBCDIC

57-character set: uppercase letters, numerals, space,
and & - / . < > () + | § =
: ;. % t @ ¢ =

63-character set: same as above plus £ ! ? -
n
—_

89-character set: same as 63-character set plus
lowercase letters

2. ANSCII
64-character set: uppercase letters, numerals, space,
and ! " $ % & ' () * + , -
/ \N ; :+ = < > ?2 @ [ ]
A # -

95-character set: same as above plus lowercase letters

and{}:""

CONTROL CODES

In addition to the standard character sets listed above, the
symbol reperfoire includes 37 control codes and the hybrid
Lol ey oA L 4. CD . . P PRGUPR RSP Sup | R R
COUT el \"yl)l U CUUT D1 1D LUIRIUTITU Ul Ul W Wi

ter sets). These are listed in the table titled Standard

Symbol-Code Correspondences.

SPECIAL CODE PROPERTIES

The following two properties of all standard codes will be
retained for future standard code extensions:

1. All control codes, and only the control codes, have
their two high-order bits equal to "00". DEL is not
considered a control code,

2. No two graphic EBCDIC codes have their seven low-
order bits equal. ’
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STANDARD 8-BIT COMPUTER CODES (EBCDIC)

Most Signif;canf Digits NOTES:
Hexadecimal 0 1 2 3 4 !
exadecima 3 6 7 + 8 ? A 8 ¢ o ¢ F 1 The characters ~ \{ } [] are ANSCH
Bi 00001 | 0010{0011|0100{0101 {0110 {0111 ;1000(1001 (1010 1 characters that do not oppear in any of the
el 000 0 OTT1 100011001 {1010 {1011} 1100 1101 1110/ 1111 EBCDIC-based character sets, though they
7 are shown in the EBCDIC table.
0 | 0000 NUL|DLE | ds sPla | - % 0
7 7/ // . 1 2 The characters ¢ | —appear in the 63- and
! 0001 SOH|DCT | ss ’////V/ % b ! \ A J ! 89-character EBCDIC sets but not in either
1 of the ANSClI-based sets. However, Xerox
2 ooto STX [0C2) %/7//////% b k * * | B K s 2 software translates the characters
3 0011 ETX |0C3] i /A//%/// < | ' } ! C L T 3 into ANSCII characters as follows:
iz i
4o EOT | DC4 / % // 4
00 /4”7/4 ,/ 4°¢ |y |1 : b M EBCDIC =  ANSCII
5 | ot HT | L “ Will notbe assigned 1 e | n | v | 1 E | Nf V|5 .
E ‘ Iy ¢/ > I's (6-0)
2le | oo ACK | SYN ZI/Z//?% flolw Flo|w/s | L (7-12)
t 7, %7
81 7 | om BEL |ETB ////////%// gl e | x G| P |x |7 - ~ (7-14)
= 7 7
S| 8 1000 EC)MCAN 7///%/ / h q y H Q Y 8 3 The EBCDIC control codes in columns 0
& 85 207777 and 1 and their binary representation are
2 NI o s
5] ¢ 1001 ENQ| EM /////////// i r z 1 R 4 9 exactly the some as those in the ANSCII
° 2/ 4 . A A table, except for two interchanges: LF/NL
A | 1010 NAK]| SUB il ]~ e ///%/4/// with NAK, and HT with ENQ.
/
7 7
B 1011 VT | ESC $ , ¢ %/ ////0 4 Characters enclosed in heavy lines are
YA A included only in the standard 63- and
C 1100 FF | FS < * % | @ & Will not be assigned ‘ 89-character EBCDIC sets.
D | 1ol CR | GS ( ) ' //%/ /‘/ 5 These characters are included only in the
= 7 L standard 89-character EBCDIC set.
E | 110 50| RS vl = //%//%
A
|2 IS N / y b
Folnn St | UsS - /%/ EL
[S—— — ~ o\ - /
k] 4 L
Most Significant Digits OTES
n NOTES:
Decimal NOTES:
krows)  (col's.) — 0 1 2 3 4 |5 é 7
| | Binary 1 <000 | %001 | x010 | x011 %100 | x101 | x110x111 1 Most significant bit, added for 8-bit format, is either 0 or even parity.
o | o000 NUL| DLE | sP 0 @ p N P 2 Columns 0-1 are control codes.
5 3 Columns 2-5 correspond to the 64-character ANSCII set.
]
: ol SoHjoct) ! AlQlala Columns 2-7 correspond to the 95-character ANSCII set.
2 0010 STX | DC2} " 2 B R b r
4 On many current teletypes, the symbol
3 | oont ex|ocal # |3 c|s | c|s o \ .
is i {5-14)
4 | 0100 EOT|{DC4| § 4 D T d t _ is — (5-15)
RIE 0101 ENQ| NAK] % 5 E U e " ~ is ESC or ALTMODE control (7-14)
= nd f the symbols appearing in columns 6-7 are provided. Except for the three
. v and none of ymbols appearing in co pi p
9 6| omo ACKISYN) & 6 F f v symbol differences noted obove, therefore, such teletypes provide all the characters in
§ ' the 64-character ANSCII set. (The Xerox 7015 Remote Keyboard Printer provides the
gl 7 111 E -] w
2 0 BEL (€T 7 ¢ 9 " é4-character ANSCII set also, but prints Nas A.)
5| 8 | 1000 8BS |CAN| ( | 8 | H | X | h | x
(%}
319 1 1000 HT [em | ) L9 |1 | Y| ity
= LF
10 | 1010 IR R ERER AR
n| oton vifesc| + | 5 | K| [ | k|
12 | 1100 FF | FS |, <L\ 1 !
131 100 cR|GS| - | =M ] |m|}
14| 1o solrs | . | > NI~*a]<*
15 | 1 st jus| /| 20| _* " |OEL
[ — -
2 3
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STANDARD SYMBOL-CODE CORRESPONDENCES

escoict ot
Hex.] Dec. Symbol Card Code ANSCII Meaning Remarks
00 0 NUL 12-0-9-8-1 0-0 null 00 through 23 and 2F are control codes.
01 1 SOH 12-9-1 0-1 start of header ’
02 2 STX 12-9-2 0-2 start of text
03 3 ETX 12-9-3 0-3 end of text
04 4 EOT 12-9-4 0-4 end of transmission
05 5 HT 12-9-5 0-9 horizontal tab
06 6 ACK 12-9-6 0-6 acknowledge (positive)
07 7 BEL 12-9-7 0-7 bell
08 8 BSor EOM 12-9-8, 0-8 backspace or end of message
09 9 ENQ 12-9-8-1 0-5 enquiry
0A |10 NAK 12-9-8-2 1-5 negative acknowledge
0 |1 vT 12-9-8-3 0-11 vertical tab
oc |12 FF 12-9-8-4 0-12 form feed
oD |13 CR 12-9-8-5 0-13 carriage return
OE |14 SO 12-9-8-6 0-14 shift out
OF 15 SI 12-9-8-7 0-15 shift in
10 |16 DLE 12-11-9-8-1 1-0 data link escape
11 17 DC1 11-9-1 1-1 device control 1
12 {18 DC2 11-9-2 1-2 device control 2
13 119 DC3 11-9-3 1-3 device control 3
14 (20 DC4 11-9-4 1-4 device control 4
15 |21 LF or NL 11-9-5 0-10 line feed or new line
16 |22 SYN 11-9-6 1-6 sync
17 |23 ETB 11-9-7 1-7 end of transmission block
18 (24 CAN 11-9-8 1-8 cancel
19 |25 EM 11-9-8-1 1-9 end of medium
1A |26 suB 11-9-8-2 1-10 substitute Replaces characters with parity error.
1B |27 €SC 11-9-8-3 -1 escape
1C |28 FS 11-9-8-4 1-12 file separator
1D |29 GS 11-9-8-5 1-13 group separator
1E |30 RS 11-9-8-6 1-14 record separator
1F |3 us 11-9-8-7 1-15 unif separator
20 |32 ds 11-0-9-8-1 digit selector 20 through 23 are used with
21 33 ss 0-9-1 significance start EDIT BYTE STRING (EBS)
22 |34 fs 0-9-2 fieid separation instruction —not input/ouTput con-
23 |35 si 0-9-3 immediate significance start trol codes.
24 |36 0-9-4 24 through 2E are unassigned.
25 |37 0-9-5
26 |38 0-9-6
27 |39 0-9-7
28 |40 0-9-8
29 {41 0-9-8-1
2A |42 0-9-8-2
28 |43 0-9-8-3
2C |44 0-9-8-4
2D |45 0-9-8-5
26 |46 0-9-8-6
2F |47 0-9-8-7
30 148 12-11-0-9-8-1 30 through 3F are unassigned.
3 |49 9-1
32 150 9-2
33 |51 9-3
34 |52 Q-4
35 |53 9-5
36 |54 9-6
37 |55 9-7
38 |56 9-8
39 |57 9-8-1
3A |58 9-8-2
3B |59 9-8-3
3C |60 9-8-4
3D |61 9-8-5
3 |62 9-8-6
3F |63 9-8-7

'Hexadecimul and decimal notation.

tt . .
Decimal notation (column-row).
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STANDARD SYMBOL-CODE CORRESPONDENCES (cont. )

EBCDIC! Symbol Card Code Ansc' Meaning Remarks
Hex. | Dec.
40 64 SP blank 2-0 blank
41 65 12-0-9-1 41 through 49 will not be assigned.
42 66 12-0-9-2
43 67 12-0-9-3
44 68 12-0-9-4
45 69 12-0-9-5
46 70 12-0-9-6
47 71 12-0-9-7
48 72 12-0-9-8
49 73 12-8-1
4A 74 £ ort 12-8-2 -0 cent or accent grave Accent grave used for left single
8 | 75 . 12-8-3 2-14 period quote.
4C 76 < 12-8-4 3-12 less than
4D 77 ( 12-8-5 -8 left parenthesis
4E 78 + 12-8-6 2-1 plus
4F 79 | or ! 12-8-7 7-12 vertical bar or broken bar
50 80 & 12 226 ampersand
51 81 12-11-9-1 51 through 59 will not be assigned.
52 82 12-11-9-2
53 83 12-11-9-3
54 84 12-11-9-4
55 85 12-11-9-5
56 86 12-11-9-6
57 87 12-11-9-7
58 88 12-11-9-8
59 89 11-8-1
5A 90 ! 11-8-2 2-1 exclamation point
58 9N $ 11-8-3 2-4 dollars
5C 92 * 11-8-4 2-10 asterisk
5D 93 ) 11-8-5 2-9 right parenthesis
5E 94 ; 11-8-6 3-11 semicolon
5F 95 ~or o 11-8-7 J7-14 tilde or logical not
60 96 - 1 -13 minus, dash, hyphen
61 97 / 0-1 -15 slash
62 98 11-0-9-2 62 through 69 will not be assigned.
63 9 H-0-9-3
64 {100 11-0-9-4
65 101 11-0-9-5
66 102 11-0-9-6
67 1103 11-0-9-7
68 104 11-0-9-8
69 105 0-8-1
6A | 106 -~ 12-11 5-14 circumflex On Model 7015 ~ is A (caret).
68 [107 , 0-8-3 2-12 comma
6C (108 % 0-8-4 2-5 percent
60 109 - 0-8-5 5~i5 underiine Underline is sometimes called "break
6E [110 > 0-8-6 3-14 greater than character"; may be printed along
6F |11 ? 0-8-7 3-15 question mark bottom of character fine.
70 |12 12-11-0 70 through 79 will not be assigned.
71 N3 12-11-0-9-1
72 114 12-11-0-9-2
73 |Ns 12-11-0-9-3
74 1116 12-11-0-9-4
75 N7 12-11-0-9-5
76 |118 12-11-0-9-6
77 (9 12-11-0-9-7
78 |120 12-11-0-9-8
79 121 8-1
7A 122 : 8-2 3-10 colon
78 {123 4 8-3 2-3 number
7C 24 @ 8-4 4~0 at
7D {125 ! 8-5 2-7 apostrophe (right single quote)
78 [126 8-6 3-13 equals
7F (127 " 8-7 2-2 quotation mark
'Hexodecimol and decimal notation.
"Decimal notation (column-row).
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STANDARD SYMBOL-CODE CORRESPONDENCES (cont. )

t
HE:(C.D:)C“. Symbol | Card Code ANSCII™ | Meaning Remarks
8o (128 12-0-8-1 80 is uc}gssigned.
81 (129 a 12-0-1 6-1 81-89, 91-99, A2-A9 comprise the
82 |130 b 12-0-2 6-2 lowercase alphabet. Available
83 (131 c 12-0-3 6-3 only in standard 89- and 95-
84 (132 d 12-0-4 6-4 character sets.
85 133 e 12-0-5 6-5
86 (134 f 12-0-6 6-6
87 |135 g 12-0-7 6-7
88 |136 h 12-0-8 6-8
89 137 i 12-0-9 6-9
8A 1138 12-0-8-2 8A through 90 are unassigned.
88 |139 12-0-8-3
8C | 140 12-0-8-4
8D |14} 12-0-8-5
8E |142 12-0-8-6
8 |143 12-0-8-7
90 |14 12-11-8-1
9 | 145 j 12-11-1 6-10
92 |146 k 12-11-2 6-11
93 147 ! 12-11-3 6-12
94 | 148 m 12-11-4 6-13
95 |149 n 12-11-5 6-14
96 1150 o 12-11-6 6-15
97 |15 P 12-11-7 7-0
98 |152 q 12-11-8 7-1
99 {153 r 12-11-9 7-2
9A |154 12-11-8-2 9A through Al are unassigned.
98 | 155 12-11-8-3
9C |156 12-11-8-4
90 |[157 12-11-8-5
9t [158 12-11-8-6
9F 1159 12-11-8-7
A0 |160 11-0-8-1
Al [16) 11-0-1
A2 [162 s 11-0-2 7-3
A3 {163 t 11-0-3 7-4
A4 | 164 u 11-0-4 7-5
A5 165 v 11-0-5 7-6
Ab6 {166 w 11-0-6 7-7
A7 1167 x 11-0-7 7-8
A8 |168 y 11-0-8 7-9
A9 {169 z 11-0-9 7-10
AA {170 11-0-8-2 AA through BO are unassigned.
AB | 171 11-0-8-3
AC (172 11-0-8-4
AD [173 11-0-8-5
AE 174 11-0-8-6
AF 1175 11-0-8-7
BO |176 12-11-0-8-1
81 |177 \ 12-11-0-1 5-12 backslash
B2 [178 { 12-11-0-2 7-1 left brace
B3 179 } 12-11-0-3 7-13 tight brace
B4 |180 12-11-0-4 5-11 left bracket
B5 181 E 12-11-0-5 5-13 right bracket
B6 |182 12-11-0-6 Bé through BF are unassigned.
B7 |183 12-11-0-7
B8 |184 12-11-0-8
B? {185 12-11-0-9
BA |186 12-11-0-8-2
BB |187 12-11-0-8-3
BC 188 12-11-0-8-4
BD |189 12-11-0-8-5
BE [190 12-11-0-8-6
BF | 191 12-11-0-8-7

t . . .
Hexadecimal ond decimal notation.

" Decimal notation (column-row).
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STANDARD SYMBOL-CODE CORRESPONDENCES (cont. )

EBCDIC!

T hor Symbol Card Code ANscH™ | Meaning Remarks

Co 192 12-0 CO0 is unassigned.

Cl 193 A 12-1 4-1 C1-C9, D1-D9, E2-E9 comprise the

C2 194 B 12-2 4-2 uppercase alphabet.

C3 | 195 C 12-3 4-3

C4 | 196 D 12-4 4-4

c5 | 197 E 12-5 4-5

Cé | 198 F 12-6 4-6

C7 | 199 G 12-7 4-7

C8 | 200 H 12-8 4-8

c9 | 201 I 12-9 4-9

CA | 202 12-0-9-8-2 CA through CF will not be assigned.

CB | 203 12-0-9-8-3

CC | 204 12-0-9-8-4

CD | 205 12-0-9-8-5

CE | 206 12-0-9-8-6

CF | 207 12-0-9-8-7

DO | 208 11-0 DO is unassigned.

D1 | 209 J -1 4-10

D2 | 210 K 11-2 4-11

D3 |21 L 11-3 4-12

D4 [212 M 11-4 4-13

D5 213 N 11-5 4-14

D6 |214 O 11-6 4-15

D7 |215 P 11-7 5-0

D8 | 216 Q 11-8 5-1

D9 | 217 R 11-9 5-2

DA | 218 12-11-9-8-2 DA through DF will not be assigned.

DB | 219 12-11-9-8-3

DC | 220 12-11-9-8-4

DD | 221 12-11-9-8-5

DE | 222 12-11-9-8-6

DF | 223 12-11-9-8-7

E0O | 224 0-8-2 EQ, E1 are unassigned.

El 225 11-0-9-1

E2 | 226 S 0-2 5-3

E3 |227 T 0-3 5-4

E4 | 228 U 0-4 5-5

E5 | 229 \% 0-5 5-6

E6 | 230 w 0-6 5-7

E7 |23} X 0-7 5-8

E8 | 232 Y 0-8 5-9

E? | 233 z 0-9 5-10

EA | 234 11-0-9-8-2 EA through EF will not be assigned.

EB | 235 11-0-9-8-3

EC | 236 11-0-9-8-4

ED | 237 11-0-9-8-5

EE 1228 11-0-9-8-&

EF | 239 11-0-9-8-7

FO | 240 0 0 3-0

F1 241 1 1 3-1

F2 |242 2 2 3-2

F3 243 3 3 3-3

F4 | 244 4 4 3-4

F5 |245 5 5 3-5

F6 | 246 6 6 3-6

F7 | 247 7 7 3-7

F8 | 248 8 8 3-8

Fo | 249 9 9 3%9

EA | 250 12-11-0-9-8-2 FA through FE will not be assigned.

F8 | 251 12-11-0-9-8-3

FC | 252 12-11-0-9-8-4

FD | 253 12-11-0-9-8-5

FE | 254 12-11-0-9-8-6

FF | 255 DEL 12-11-0-9-8-7 delete Special — neither graphic nor con-
trol symbol.

t . . .
Hexadecimal and decimal notation.

t R .
Decimal notation (column-row).
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HEXADECIMAL ARITHMETIC

ADDITION TABLE
0 1 2 3 4 5 6 7 8 9 A B C D E F
1 02 03 04 05 06 07 08 09 0A 08 0C 0D OE OF 10
2 03 04 05 06 07 08 09 0A 08 0C 0D OE OF 10 n
3 04 05 06 07 08 09 0A 08 oC 0D OE OF 10 B 12
4 05 06 07 08 09 0A 0B 0C oD OE OF 10 11 12 13
5 06 07 08 09 0A 08 oC 0D OE OF 10 11 12 13 14
6 07 08 09 0A 0B oc 0D OE OF 10 11 12 13 14 15
08 4 0A 0B oC 0D OE OF 10 11 12 13 14 15 16
8 09 0A 0B 0oc oD OE OF 10 1 12 13 14 15 16 17
9 0A 0B 0oC 0D  CE OF 10 n 12 13 14 15 16 17 18
A 0B oC oD OE OF 10 11 12 13 14 15 16 17 18 19
B 0C 0D 3 OF 10 n 12 13 14 15 16 17 18 19 1A
C 0D OE OF 10 1 12 13 14 15 16 17 18 19 1A 18
OE OF 10 1 12 13 14 15 16 17 18 19 1A 1B 1C
E OF 10 n 12 13 14 15 16 17 18 19 1A 18 1C 1D
F 10 1 12 13 14 15 16 17 18 19 1A 18 1C 1D 1E
MULTIPLICATION TABLE

1 2 3 4 5 6 7 8 9 A B C D E F

2 04 06 08 0A oC OE 10 12 14 16 18 1A [ 1E

3 06 09 0c OF 12 15 18 1B 1E 21 24 27 2A 2D

4 08 OC 10 14 18 1C 20 24 28 2C 30 34 38 3C

0A OF 14 19 1E 23 28 2D 32 37 3C 41 46 4B

6 oc 12 18 1E 24 2A 30 36 3C 42 48 4E 54 5A

OE 15 1C 23 2A 31 38 3F 46 4D 54 5B 62 69

8 10 18 20 28 30 38 40 48 50 58 60 68 70 78

9 12 1B 24 2D 36 3F 48 51 5A 63 6C 75 7E 87

A 14 1E 28 32 3C 46 50 5A 64 6E 78 82 8C 96

B 16 21 2C K74 42 4D 58 63 6E 79 84 8F 9A A5

C 18 24 30 3C 48 54 60 6C 78 84 90 9C A8 B4

D 1A 27 34 41 4E 58 68 75 82 8F 9C A9 BS C3

E 1IC 2A 38 46 54 62 70 7E 8C 9A A8 B6 C4 D2

F 1E 2D 3C 48 5A 69 78 & 96 A5 B4 c3 D2 El
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TABLE OF POWERS OF SIXTEEN o

16

L n
0 0.10000 00000
16 1 0.62500 00000
256 2 0.39062 50000
4 096 3 0.24414 06250
65 536 4 0.15258 78906
1 048 576 5 0.95367 43164
16 777 216 6 0.59604 64477
268 435 456 7 0.37252 90298
4 294 967 296 8 0.23283 06436
68 719 476 736 9 0.14551 91522

00000 00000 x
00000 00000 x
00000 00000 x
00000 00000 x
25000 00000 x
06250 00000 x
53906 25000 x
46191 40625 x
53869 62891 x
83668 51807 «x
72928 23792 x
08080 14870 x
80050 09294 x
25031 30808 «x
78144 56755 x

T 099 511 627 776 10 0.90949 47017
17 592 186 044 416 N 0.56843 41886
281 474 976 710 656 12 0.35527 13678
4 503 599 627 370 496 13 0.22204 46049
72 057 594 037 927 936 14 0.13877 78780
1 152 921 504 606 846 976 15 0.86736 17379
TABLE OF POWERS OF TEN %
10" n 10
1 0 1.0000 0000
A 1 0.1999 9999
64 2 0.28F5 C28F
3E8 3 04189 3748
2710 4 0.68DB 8BAC
1 86A0 5 0.A7C5 AC47
F 4240 6 0.10C6 F7A0
$8 %680 7 0.TAD7 FZ9A
5F5 E100 8 0.2AF3 1DC4
3B9A CA00 9 0.44B8 2FAQO
2 540B EA400 10 0.6DF3 7F67
17 4876 E800 1 0.AFEB FFOB
E8 D4A5 1000 12 0.1197 9981
9218 4E72 A000 13 0.1C25 C268
5AF3 107A 4000 14 0.2D09 370D
3 8D7E A4C6 8000 15 0.480E BE7B
23 B86F2 64FC1 0000 16 0734A CA5F
163 4578 5D8A 0000 17 0.8877 AA32
DEO B6B3 A764 0000 18 0.1272 5DD1
8AC7 2304 89E8 0000 19 0.1D83 C94F
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88403 54721 «x
-n
0000 0000
9999 999A
5C28 F5C3
C6A7 EF9E
710C B296
1B47 8423
BS5ED 8D37
BCAF 4858
6118 73BF
9B5SA 52CC
5EF6 EADF
CB24 AAFF
2DEA 1119
4976 81C2
4257 3604
9D58 566D
6226 FOAE
36A4 B449
D243 ABAIl
B6D2 AC35



HEXADECIMAL-DECIMAL INTEGER CONVERSION TABLE

The table below provides for direct conversians between hexa-
decimal integers in the range 0—FFF and decimal integersin
the range 0—4095. For conversion of larger integers, the
table values may be added to the following figures:

Hexadecimal fractions may be converted to decimal fractions
as follows:

1. Express the hexadecimal fraction as an integer times
16™, where n is the number of significant hexadecimal

Hexadecimal ~ Decimal Hexadecimal ~ Decimal places to the right of the hexadecimal point.

01 000 4 096 20 000 131 072 0. CA9BF3,, = CA9BF3;, x 1676

02 000 8192 30 000 196 608

03 000 12 288 40 000 262 144 2. Find the decimal equivalent of the hexadecimal integer
04 000 16 384 50 000 327 680

05 000 20 480 60 000 393 216 CA9 BF316 = 13278 195]0

06 000 24 576 70 000 458 752

07 000 28 672 80 000 524 288 3. Multiply the decimal equivalent by 16™

08 000 32768 90 000 589 824

09 000 36 864 A0 000 655 360 13278 195

0A 000 40 960 B0 000 720 8% x 596 046 448 x 10”16

0B 000 45 056 C0 000 786 432 0.791 442 09,

0C 000 49152 DO 000 851 968

0D 000 53 248 EO 000 917 504 Decimal fractions may be converted to hexadecimal fractions
OE 000 57 344 FO 000 983 040 by successively multiplying the decimal fraction by 1610-
OF 000 61440 100 000 1 048 576 After each multiplication, the integer portion is removed to
10 000 65 536 200 000 2 097 152 form a hexadecimal fraction by building to the right of the
11 000 69 632 300 000 3145728 hexadecimal point. However, since decimal arithmetic is
12 000 73728 400 000 4 194 304 used in this conversion, the integer portion of each product
13 000 77 824 500 000 5 242 880 must be converted to hexadecimal numbers.

14 000 81 920 600 000 6 291 456

15 000 86 016 700 000 7 340 032 Example: Convert 0.895)( to its hexadecimal equivalent
16 000 90 112 800 000 8 388 608 - 0.895

17 000 94 208 900 000 9437 184 : 1

18 000 98304  A00000 10485760 @—;0‘

19 000 102 400 B0OO 000 11 534 336 / L

1A 000 106 496 C00 000 12 582 912 (—5)—]2"5‘

1B 000 110 592 D00 000 13 631 488 '

1C 000 114 688 EOO 000 14 680-064

1D 000 118 784 FOO000 15728 640 R

1E 000 122 880 1 000 000 16 777 216

IF 000 126976 2000000 33554 432 0.EB51E4 720

0 1 2 3 4 5 6 7 8 9 A B C D E F
000 | 0000 0001 0002 0003 0004 0005 0006 0007 0008 0009 0010 0011 0012 0013 0014 0015
010 | 0016 0017 0018 0019 0020 0021 0022 0023 0024 0025 0026 0027 0028 0029 0030 0031
020 | 0032 0033 0034 0035 0036 0037 0038 0039 0040 0041 0042 0043 0044 0045 0046 0047
030 | 0048 0049 0050 0051 0052 0053 0054 0055 0056 0057 0058 0059 0060 0061 0062 0063
040 | 0064 0065 0066 0067 0068 0069 0070 0071 0072 0073 0074 0075 0076 0077 0078 0079
050 | 0080 0081 0082 0083 0084 0085 0086 0087 0088 0089 0090 0091 0092 0093 0094 0095
060 | 0096 0097 0098 0099 0100 0101 0102 0103 0104 0105 0106 0107 0108 0109 0110 0111
070 | 0112 0113 0114 0115 0116 0117 0118 0119 0120 0121 0122 0123 0124 0125 0126 0127
080 | 0128 0129 0130 0131 0132 0133 0134 0135 0136 0137 0138 0139 0140 0141 0142 0143
090 | 0144 0145 0146 0147 0148 0149 0150 0151 0152 0153 0154 0155 0156 0157 0158 0159
0AO | 0160 0161 0162 0163 0164 0165 0166 0167 0168 0169 0170 0171 0172 0173 0174 0175
0BO | 0176 0177 0178 0179 0180 0181 0182 0183 0184 0185 018 0187 0188 0187 0190 0191
0CO | 0192 0193 0194 0195 019 0197 0198 0199 0200 0201 0202 0203 0204 0205 0206 0207
0DO | 0208 0209 0210 0211 0212 0213 0214 0215 0216 0217 0218 0219 0220 0221 0222 0223
OE0 | 0224 0225 0226 0227 0228 0229 0230 0231 0232 0233 0234 0235 0236 0237 0238 0239
OF0 | 0240 0241 0242 0243 0244 0245 0246 0247 0248 0249 0250 0251 0252 0253 0254 0255
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HEXADECIMAL-DECIMAL INTEGER CONVERSION TABLE (cont.)

0 i 2 3 4 5 6 7 8 9 A B C D E F
100 | 0256 0257 0258 0259 0260 0261 0262 0263 0264 0265 0266 0267 0268 0269 0270 0271
110 | 0272 0273 0274 0275 0276 0277 0278 0279 0280 0281 0282 0283 0284 0285 0286 0287
120 | 0288 0289 0290 0291 0292 0293 0294 0295 0296 0297 0298 0299 0300 0301 0302 0303
130 | 0304 0305 0306 0307 0308 0309 0310 0311 0312 0313 0314 0315 0316 0317 0318 0319
140 | 0320 0321 0322 0323 0324 0325 0326 0327 0328 0329 0330 0331 0332 0333 0334 0335
150 | 0336 0337 0338 0339 0340 0341 0342 0343 0344 0345 0346 0347 0348 0349 0350 0351
160 | 0352 0353 0354 0355 0356 0357 0358 0359 0360 0361 0362 0363 0364 0365 0366 0367
170 | 0368 0369 0370 0371 0372 0373 0374 0375 0376 0377 0378 0379 0380 0381 0382 .0383
180 | 0384 0385 0386 0387 0388 0389 0390 0391 0392 0393 0394 0395 0396 0397 0398 0399
190 | 0400 0401 0402 0403 0404 0405 0406 0407 0408 0409 0410 0411 0412 0413 0414 0415
1AQ | 0416 0417 0418 0419 0420 0421 0422 0423 0424 0425 0426 0427 0428 0429 0430 0431
1B0 | 0432 0433 0434 0435 0436 0437 0438 0439 0440 0441 0442 0443 0444 0445 0446 0447
1CO | 0448 0449 0450 0451 0452 0453 0454 0455 0456 0457 0458 0459 0460 0461 0462 0463
1D0 | 0464 0465 0466 0467 0468 0469 0470 0471 0472 0473 0474 0475 0476 0477 0478 0479
1E0 | 0480 0481 0482 0483 0484 0485 0486 0487 0488 0489 0490 0491 0492 0493 0494 0495
IFO | 0496 0497 0498 0499 0500 0501 0502 0503 0504 0505 0506 0507 0508 0509 0510 0511
200 | 0512 0513 0514 0515 0516 0517 0518 0519 0520 0521 0522 0523 0524 0525 0526 0527
210 | 0528 0529 0530 0531 0532 0533 0534 0535 0536 0537 0538 0539 0540 0541 0542 0543
220 | 0544 0545 0546 0547 0548 0549 0550 0551 0552 0553 0554 0555 0556 0557 0558 0559
230 | 0560 0561 0562 0563 0564 0565 0566 0567 0568 0569 0570 0571 0572 0573 0574 0575
240 | 0576 0577 0578 0579 0580 0581 0582 0583 0584 0585 0586 0587 0588 0589 0590 0591
250 | 0592 0593 0594 0595 0596 0597 0598 0599 0600 0601 0602 0603 0604 0605 0606 0607
260 | 0608 0609 0610 0611 0612 0613 0614 0615 0616 0617 0618 0619 0620 0621 0622 0623
270 | 0624 0625 0626 0627 0628 0629 0630 0631 0632 0633 0634 0635 0636 0637 0638 0639
280 | 0640 0641 0642 0643 0644 0645 0646 0647 0648 0649 0650 0651 0652 0653 0654 0655
290 | 0656 0657 0658 0659 0660 0661 0662 0663 0664 0665 0666 0667 0668 0669 0670 0671
2A0 | 0672 0673 0674 0675 0676 0677 0678 0679 0680 0681 0682 0683 0684 0685 0686 0687
2B0 | 0688 0689 0690 0691 0692 0693 0694 0695 0696 0697 0698 0699 0700 0701 0702 0703
2C0O | 0704 0705 0706 0707 0708 0709 0710 0711 0712 0713 0714 0715 0716 0717 0718 0719
2D0 | 0720 0721 0722 0723 0724 0725 0726 0727 0728 0729 0730 0731 0732 0733 0734 0735
2E0 | 0736 0737 0738 0739 0740 0741 0742 0743 0744 0745 0746 0747 0748 0749 0750 0751
2F0 | 0752 0753 0754 0755 0756 0757 0758 0759 0760 0761 0762 0763 0764 0765 0766 0767
300 | 0768 0769 0770 0771 0772 0773 0774 0775 0776 0777 0778 0779 0780 0781 0782 0783
310 | 0784 0785 0786 0787 0788 0789 0790 0791 0792 0793 0794 0795 0796 0797 0798 0799
320 | 0800 0801 0802 0803 0804 0805 0806 0807 0808 0809 0810 0811 0812 0813 0814 0815
330 | 0816 0817 0818 0819 0820 0821 0822 0823 0824 0825 0826 0827 0328 0829 0830 0831
340 | 0832 0833 0834 0835 0836 0837 0838 0839 0840 0841 0842 0843 0844 0845 0846 0847
350 | 0848 0849 0850 0851 0852 0853 0854 0855 0856 0857 0858 0859 0850 0861 0862 0863
360 | 0864 0865 0866 0867 0868 0869 0870 0871 0872 0873 0874 0875 0876 0877 0878 0879
370 | 0880 0881 0882 0883 0884 0885 0886 0887 0888 0889 0890 0891 0892 0893 0894 0895
380 | 0896 0897 0898 0899 0900 0901 0902 0903 0904 0905 0906 0907 0908 0909 -0910 0911
390 | 0912 0913 0914 0915 0916 0917 0918 0919 0920 0921 0922 0923 0924 0925 0926 0927
3A0 | 0928 0929 0930 0931 0932 0933 0934 0935 0936 0937 0938 0939 0940 0941 0942 0943
380 | 0944 0945 0946 0947 0948 0949 0950 0951 0952 0953 0954 0955 0956 0957 0958 0959
3C0O | 0960 0961 0962 0963 0964 0965 0966 0967 0968 0969 0970 0971 0972 0973 0974 0975
3D0 | 0976 0977 0978 0979 0980 0981 0982 0983 0984 0985 0986 0987 0988 0989 0990 0991
3E0 | 0992 0993 0994 0995 099% 0997 0998 0999 1000 1001 1002 1003 1004 1005 1006 1007
3FO | 1008 1009 1010 1011 1012 1013 1014 1015 1016 1017 1018 1019 1020 1021 1022 1023
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HEXADECIMAL-DECIMAL INTEGER CONVERSION TABLE (cont.)

0 1 2 3 4 5 6 7 8 9 A B C D E F
400 | 1024 1025 1026 1027 1028 1029 1030 103} 1032 1033 1034 1035 1036 1037 1038 1039
410 | 1040 1041 1042 1043 1044 1045 1046 1047 1048 1049 1050 1051 1052 1053 1054 1055
420 | 1056 1057 1058 1059 1060 1061 1062 1063 1064 1065 1066 1067 1068 1069 1070 1071
430 { 1072 1073 1074 1075 1076 1077 1078 1079 1080 1081 1082 1083 1084 1085 1086 1087
440 | 1088 1089 1090 109! 1092 1093 1094 1095 1096 1097 1098 1099 1100 1101 1102 1103
450 | 1104 1105 1106 1107 1108 1109 1110 1111 1112 1113 1114 1115 1116 1117 1118 1119
460 | 1120 121 1122 1123 1124 1125 1126 127 1128 1129 1130 1131 1132 1133 1134 1135
470 | 1136 1137 1138 1139 1140 1141 1142 1143 1144 1145 1146 1147 1148 1149 1150 1151
480 | 1152 1153 1154 1155 1156 1157 1158 1159 1160 1161 1162 1163 1164 1165 1166 1167
490 | 1168 1169 1170 1171 172 1173 1174 1175 1n76 1177 1178 1179 1180 1181 1182 1183
4A0 | 1184 1185 118 1187 1188 1182 1190 1191 1192 1193 1194 1195 1196 1197 1198 1199
4B0 | 1200 1201 1202 1203 1204 1205 1206 1207 1208 1209 1210 1211 1212 1213 1214 1215
4C0 | 1216 1217 1218 1219 1220 1221 1222 1223 1224 1225 1226 1227 1228 1229 1230 1231
4D0 | 1232 1233 1234 1235 1236 1237 1238 1239 1240 1241 1242 1243 1244 1245 1246 1247
4E0 | 1248 1249 1250 1251 1252 1253 1254 1255 1256 1257 1258 1259 1260 1261 1262 1263
4F0 ; 1264 1265 1266 1267 1268 1269 1270 1271 1272 1273 1274 1275 1276 1277 1278 1279
500 | 1280 1281 1282 1283 1284 1285 1286 1287 1288 1289 1290 1291 1292 1293 1294 1295
510 | 1296 1297 1298 1299 1300 1301 1302 1303 1304 1305 1306 1307 1308 1309 1310 131}
520 | 1312 1313 1314 1315 1316 1317 1318 1319 1320 1321 1322 1323 1324 1325 1326 1327
530 | 1328 1329 1330 1331 1332 1333 1334 1335 1336 1337 1338 1339 1340 1341 1342 1343
540 | 1344 1345 1346 1347 1348 1349 1350 1351 1352 1353 1354 1355 1356 1357 1358 1359
550 | 1360 1361 1362 1363 1364 1365 1366 1367 1368 1369 1370 1371 1372 1373 1374 1375
560 | 1376 1377 1378 1379 1380 1381 1382 1383 1384 1385 1386 1387 1388 1389 1390 1391
570 | 1392 1393 1394 1395 1396 1397 1398 1399 1400 1401 1402 1403 1404 1405 1406 1407
580 | 1408 1409 1410 1411 1412 1413 1414 1415 1416 1417 1418 1419 1420 1427 1427 1423
590 | 1424 1425 1426 1427 1428 1429 1430 1431 1432 1433 1434 1435 1436 1437 1438 1439
5A0 | 1440 1441 1442 1443 1444 1445 1446 1447 1448 1449 1450 1451 1452 1453 1454 1455
5B0 | 1456 1457 1458 1459 1460 1461 1462 1463 1464 1465 1466 1467 1468 1469 1470 1471
5CO | 1472 1473 1474 1475 1476 1477 1478 1479 1480 1481 1482 1483 1484 1485 1486 1487
5D0 | 1488 1489 1490 1491 1492 1493 1494 1495 1496 1497 1498 1499 1500 1501 1502 1503
5E0 | 1504 1505 1506 1507 1508 1509 1510 1511 1512 1513 1514 1515 1516 1517 1518 1519
5F0 | 1520 1521 1522 1523 1524 1525 1526 1527 1528 1529 1530 1531 1532 1533 1534 1535
600 | 1536 1537 1538 1539 1540 1541 1542 1543 1544 1545 1546 1547 1548 1549 1550 1551
610 | 1552 1553 1554 1555 1556 1557 1558 1559 1560 1561 1562 1563 1564 1565 1566 1567
620 | 1568 1569 1570 1571 1572 1573 1574 1575 1576 1577 1578 1579 1580 1581 1582 1583
630 | 1584 1585 1586 1587 1588 1589 1590 1591 1592 1593 1594 1595 1596 1597 1598 1599
640 | 1600 1601 1602 1603 1604 1605 1606 1607 1608 1609 1610 1611 1612 1613 1614 1615
650 | 1616 1617 1618 1619 1620 1621 1622 1623 1624 1625 1626 1627 1628 1629 1630 1631
660 | 1632 1633 1634 1635 1636 1637 1638 1639 1640 1641 1642 1643 1644 1645 1646 1647
670 | 1648 1649 1650 1651 1652 1653 1654 1655 1656 1657 1658 1659 1660 1661 1662 1663
680 | 1664 1665 1666 1667 1668 1669 1670 1671 1672 1673 1674 1675 1676 1677 1678 1679
690 | 1680 1681 1682 1683 1684 1685 1686 1687 1688 1689 1690 1691 1692 1693 1694 1695
6A0 | 1696 1697 1698 1699 1700 1701 1702 1703 1704 1705 1706 1707 1708 1709 1710 171}
6B0 | 1712 1713 1714 1715 1716 1717 1718 1719 1720 1721 1722 1723 1724 1725 1726 1727
6CO | 1728 1729 1730 1731 1732 1733 1734 1735 1736 1737 1738 1739 1740 1741 1742 1743
6D0 | 1744 1745 1746 1747 1748 1749 1750 1751 1752 1753 1754 1755 1756 1757 1758 1759
6E0 | 1760 1761 1762 1763 1764 1765 1766 1767 1768 1769 1770 1771 1772 1773 1774 1775
6F0 | 1776 1777 1778 1779 1780 1781 1782 1783 1784 1785 1786 1787 1788 1789 1790 1791
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HEXADECIMAL-DECIMAL INTEGER CONVERSION TABLE (cont.)

0 1 2 3 4 5 6 7 8 9 A B C D E F
700 [ 1792 1793 1794 1795 1796 1797 1798 1799 1800 1801 1802 1803 1804 1805 1806 1807
710 | 1808 1809 1810 1811 1812 1813 1814 1815 1816 1817 1818 1819 1820 1821 1822 1823
720 | 1824 1825 1826 1827 1828 1829 1830 1831 1832 1833 1834 1835 1836 1837 1838 1839
730 | 1840 1841 1842 1843 1844 1845 1846 1847 1848 1849 1850 1851 1852 1853 1854 1855
740 | 1856 1857 1858 1859 1860 1861 1862 1863 1864 1865 1866 1867 1868 1869 1870 1871
750 | 1872 1873 1874 1875 1876 1877 1878 1879 1880 1881 1882 1883 1884 1885 1886 1887
760 | 1888 1889 1890 1891 1892 1893 1894 1895 189 1897 1898 1899 1900 1901 1902 1903
770 | 1904 1905 1906 1907 1908 1909 1910 191 1912 1913 1914 1915 1916 1917 1918 1919
780 | 1920 1921 1922 1923 1924 1925 1926 1927 1928 1929 1930 1931 1932 1933 1934 1935
790 | 1936 1937 1938 1939 1940 1941 1942 1943 1944 1945 1946 1947 1948 1949 1950 1951
7AO0 | 1952 1953 1954 1955 1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967
7B0 | 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983
7CO | 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
7D0 | 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
7E0 | 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031
7F0 | 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047
800 | 2048 2049 2050 2051 2052 2053 2054 2055 2056 2057 2058 2059 2060 2061 2062 2063
810 | 2064 2065 2066 2067 2068 2069 2070 2071 2072 2073 2074 2075 2076 2077 2078 2079
820 | 2080 2081 2082 2083 2084 2085 2086 2087 2088 2089 2090 2091 2092 2093 2094 2095
830 | 2096 2097 2098 2099 2100 2101 2102 2103 2104 2105 2106 2107 2108 2109 2110 21N
840 | 2112 2113 2114 2115 2116 2117 2118 2119 2120 2121 2122 2123 2124 2125 2126 2127
850 | 2128 2129 2130 2131 2132 2133 2134 2135 2136 2137 2138 2139 2140 2141 2142 2143
860 | 2144 2145 2146 2147 2148 2149 2150 2151 2152 2153 2154 2155 2156 2157 2158 2159
870 | 2160 2161 2162 2163 2164 2165 2166 2167 2168 2169 2170 2171 2172 2173 2174 2175
880 | 2176 2177 2178 2179 2180 2181 2182 2183 2184 2185 2185 2187 2188 2189 2190 2191
890 | 2192 2193 2194 2195 2196 2197 2198 2199 2200 2201 2202 2203 2204 2205 2206 2207
8A0 | 2208 2209 2210 2211 2212 2213 2214 2215 2216 2217 2218 2219 2220 2221 2222 2223
8BO | 2224 2225 2226 2227 @ 2228 2229 2230 2231 2232 2233 2234 2235 2236 2237 2238 2239
8CO | 2240 2241 2242 2243 2244 2245 2246 2247 2248 2249 2250 2251 2252 2253 2254 2255
8D0 | 2256 2257 2258 2259 2260 2261 2262 2263 @ 2264 2265 2266 2267 2268 2269 2270 2271
8E0 | 2272 2273 2274 2275 2276 2277 2278 2279 2280 2281 2282 2283 2284 2285 2286 2287
8F0 | 2288 2289 2290 2291 2292 2293 2294 2295 2296 2297 2298 2299 2300 2301 2302 2303
900 | 2304 2305 2306 2307 2308 2309 2310 2311 2312 2313 2314 2315 2316 2317 2318 2319
910 | 2320 2321 2322 2323 2324 2325 2326 2327 2328 2329 2330 2331 2332 2333 2334 2335
920 | 2336 2337 2338 2339 2340 2341 2342 2343 2344 2345 2346 2347 2348 2349 2350 2351
930 | 2352 2353 2354 2355 2356 2357 2358 2359 2360 2361 2362 2363 2364 2365 2366 2367
940 | 2368 2369 2370 2371 2372 2373 2374 2375 2376 2377 2378 2379 2380 2381 2382 2383
950 | 2384 2385 2386 2387 2388 2389 2390 2391 2392 2393 2394 2395 2396 2397 2398 2399
960 | 2400 2401 2402 2403 2404 2405 2406 2407 2408 2409 2410 241 2412 2413 2414 2415
970 | 2416 2417 2418 2419 2420 2421 2422 2423 2424 2425 2426 2427 2428 2429 2430 243
980 | 2432 2433 2434 2435 2436 2437 2438 2439 2440 2441 2442 2443 2444 2445 2446 2447
990 | 2448 2449 2450 2451 2452 2453 2454 2455 2456 2457 2458 2459 2460 2461 2462 2443
GAD | 2464 2465 2466 2467 2468 2469 2470 2471 2472 2473 2474 2475 2476 2477 2478 2479
980 | 2480 2481 2482 2483 2484 2485 2486 2487 2488 2489 2490 2491 2492 2493 2494 2495
9CO | 2496 2497 2498 2499 2500 2501 2502 2503 2504 2505 2506 2507 2508 2509 2510 2511
9D0 | 2512 2513 2514 2515 2516 2517 2518 2519 2520 2521 2522 2523 2524 2525 2526 2527
9E0 | 2528 2529 2530 2531 2532 2533 2534 2535 2536 2537 2538 2539 2540 2541 2542 2543
9F0 | 2544 2545 2546 2547 2548 2549 2550 2551 2552 - 2553 2554 2555 2556 2557 2558 2559
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HEXADECIMAL-DECIMAL INTEGER CONVERSION TABLE (cont.)

0 1 2 3 4 5 6 7 8 9 A B C D E F

AQ0 | 2560 2561 2562 2563 2564 2565 2566 2567 2568 2569 2570 2571 2572 2573 2574 2575
Al0 | 2576 2577 2578 2579 2580 2581 2582 2583 2584 2585 2586 2587 2588 2589 2590 2591
A20 | 2592 2593 2594 2595 2596 2597 2598 2599 2600 2601 2602 2603 2604 2605 2606 2607
A30 | 2608 2609 2610 2611 2612 2613 2614 2615 2616 2617 2618 2619 2620 2621 2622 2623
A40 | 2624 2625 2626 2627 2628 2629 2630 2631 2632 2633 2634 2635 2636 2637 2638 2639
AS0 | 2640 2641 2642 2643 2644 2645 2646 2647 2648 2649 2650 2651 2652 2653 2654 2655
A60 | 2656 2657 2658 2659 2660 2661 2662 2663 2664 2665 2666 2667 2668 2669 2670 2671
A70 | 2672 2673 2674 2675 2676 2677 2678 2679 2680 2681 2682 2683 2684 2685 2686 2687
AB0 | 2688 2689 2690 2691 2692 2693 2694 2695 2696 2697 2698 2699 2700 2701 2702 2703
A90 | 2704 2705 2706 2707 2708 2709 2710 2711 2712 2713 2714 2715 2716 2717 2718 2719
AAQ | 2720 2721 2722 2723 2724 2725 2726 2727 2728 2729 2730 2731 2732 2733 2734 2735
ABO [ 2736 2737 2738 2739 2740 2741 2742 2743 2744 2745 2746 2747 2748 2749 2750 2751
ACO | 2752 2753 2754 2755 2756 2757 2758 2759 2760 2761 2762 2763 2764 2765 2766 2767
ADO | 2768 2769 2770 2771 2772 2773 2774 2775 2776 2777 2778 2779 2780 2781 2782 2783
AEQ | 2784 2785 2786 12787 2788 2789 2790 2791 2792 2793 2794 2795 2796 2797 2798 2799
AFO | 2800 2801 2802 2803 2804 2805 2806 2807 2808 2809 2810 2811 2812 2813 2814 2815
BOO | 2816 2817 2818 2819 2820 2821 2822 2823 2824 2825 2826 12827 2828 2829 2830 2831

B10 | 2832 2833 2834 2835 2836 2837 2838 2839 2840 2841 2842 2843 2844 2845 2846 2847
B20 | 2848 2849 2850 2851 2852 2853 2854 2855 2856 2857 2858 2859 2860 2861 2862 2863
B30 | 2864 2865 2866 2867 2868 2869 2870 2871 2872 2873 2874 2875 2876 2877 2878 2879
B40 | 2880 2881 2882 2883 2884 2885 2886 2887 2888 2889 2890 2891 2892 2893 2894 2895
B50 | 2896 2897 2898 2899 2900 2901 2902 2903 2904 2905 2906 2907 2908 2909 2910 2911

B6O | 2912 2913 2914 2915 2916 2917 2918 2919 2920 2921 2922 2923 2924 2925 2926 2927
B70 | 2928 2929 2930 2931 2932 2933 2934 2935 2936 2937 2938 2939 2940 2941 2942 2943
B8O | 2944 2945 2946 2947 2948 2949 2950 2951 2992 2953 2954 2935 2956 2957 2958 2959
B90 | 2960 2961 2962 2963 2964 2965 2966 2967 2968 2969 2970 2971 2972 2973 2974 2975
BAO | 2976 2977 2978 2979 2980 2981 2982 2983 2984 2985 2986 2987 2988 2989 2990 2991

BBO | 2992 2993 2994 2995 2996 2997 2998 2999 3000 3001 3002 3003 3004 3005 3006 3007
BCO | 3008 3009 3010 3011 3012 3013 3014 3015 3016 3017 3018 3019 3020 3021 3022 3023
BDO | 3024 3025 3026 3027 3028 3029 3030 3031 3032 3033 3034 3035 3036 3037 3038 3039
BEO | 3040 3041 3042 3043 3044 3045 3046 3047 3048 3049 3050 3051 3052 3053 3054 3055
BFO | 3056 3057 3058 3059 3060 3061 3062 3063 3064 3065 3066 3067 3068 3069 3070 3071

C00 | 3072 3073 3074 3075 3076 3077 3078 3079 3080 3081 3082 3083 3084 3085 3086 3087
C10 | 3088 3089 3090 3091 3092 3093 3094 3095 3096 3097 3098 3099 3100 3101 3102 3103
C20 | 3104 3105 3106 3107 3108 3109 3110 3111 3112 3113 3114 3115 3116 3117 3118 3119
C30 | 3120 3121 3122 3123 3124 3125 3126 3127 3128 3129 3130 3131 3132 3133 3134 3135
C40 | 3136 3137 3138 3139 3140 3141 3142 3143 3144 3145 3146 3147 3148 3149 3150 3151

C50 | 3152 3153 3154 3155 3156 3157 3158 3159 3160 3161 3162 3163 3164 3165 3166 3167
C60 | 3168 3169 3170 3171 3172 3173 3174 3175 3176 3177 3178 3179 3180 3181 3182 3183
C70 | 3184 3185 318 3187 3188 3189 3190 3191 3192 3193 3194 3195 3196 3197 3198 3199
C80 | 3200 3201 3202 3203 3204 3205 3206 3207 3208 3209 3210 3211 3212 3213 3214 3215
C9 | 3216 3217 3218 3219 3220 3221 3222 3223 3224 3225 3226 3277 3228 3229 3230 3231

CAQ | 3232 3233 3234 3235 3236 3237 3238 3239 3240 3241 3242 3243 3244 3245 3246 3247
CBO | 3248 3249 3250 3251 3252 3253 3254 3255 3256 3257 3258 3259 3260 3261 3262 3263
CCO | 3264 3265 3266 3267 3268 3269 3270 3271 3272 3273 3274 3275 3276 3277 3278 3279
CDO | 3280 3281 3282 3283 3284 3285 3286 3287 3288 3289 3290 3291 3292 3293 3294 3295
CEO [ 3296 3297 3298 3299 3300 3301 3302 3303 3304 3305 3306 3307 3308 3309 3310 331

CFO | 3312 3313 3314 3315 3316 3317 3318 3319 3320 3321 3322 3323 3324 3325 3326 3327
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D00 | 3328 3329 3330 3331 3332 3333 3334 3335 3336 3337 3338 3339 3340 3341 3342 3343
D10 | 3344 3345 3346 3347 3348 3349 3350 3351 3352 3353 3354 3355 3356 3357 3358 3359
D20 | 3360 3361 3362 3363 3364 3365 3366 3367 3368 3369 3370 3371 3372 3373 3374 3375
D30 | 3376 3377 3378 3379 3380 3381 3382 3383 3384 3385 3386 3387 3388 3389 3390 3391

D40 | 3392 3393 3394 3395 3396 3397 3398 3399 3400 3401 3402 3403 3404 3405 3406 3407
D50 | 3408 3409 3410 3411 3412 3413 3414 3415 3416 3417 3418 3419 3420 3421 3422 3423
D60 | 3424 3425 3426 3427 3428 3429 3430 3431 3432 3433 3434 3435 3436 3437 3438 3439
D70 | 3440 3441 3442 3443 3444 3445 3446 3447 3448 3449 3450 3451 3452 3453 3454 3455
D80 | 3456 3457 3458 3459 3460 3461 3462 3463 3464 3465 3466 3467 3468 3469 3470 3471

D90 | 3472 3473 3474 3475 3476 3477 3478 3479 3480 3481 3482 3483 3484 3485 3486 3487
DAO | 3488 3489 3490 3491 3492 3493 3494 3495 3496 3497 3498 3499 3500 3501 3502 3503
DBO | 3504 3505 3506 3507 3508 3509 3510 3511 3512 3513 3514 3515 3516 3517 3518 3519
DCO | 3520 3521 3522 3523 3524 3525 3526 35277 3528 3529 3530 3531 3532 3533 3534 3535
DDO | 3536 3537 3538 3539 3540 3541 3542 3543 3544 3545 3546 3547 3548 3549 3550 3551

DEO | 3552 3553 3554 3555 3556 3557 3558 3559 3560 3561 3562 3563 3564 3565 3566 3567
DFO | 3568 3569 3570 3571 3572 3573 3574 3575 3576 3577 3578 3579 3580 3581 3582 3583
EO0 | 3584 3585 3586 3587 3588 3589 3590 3591 3592 3593 3594 3595 3596 3597 3598 3599
E10 | 3600 3601 3602 3603 3604 3605 3606 3607 3608 3609 3610 3611 3612 3613 3614 3615
E20 | 3616 3617 3618 3619 3620 3621 3622 3623 3624 3625 3626 3627 3628 3629 3630 3631

E30 | 3632 3633 3634 3635 3636 3637 3638 3639 3640 3641 3642 3643 3644 3645 3646 3647
E40 | 3648 3649 3650 3651 3652 3653 3654 3655 3656 3657 3658 3659 3660 3661 3662 3663
E50 | 3664 3665 3666 3667 3668 3669 3670 3671 3672 3673 3674 3675 3676 3677 3678 3679
E60 | 3680 3681 3682 3683 3684 3685 3686 3687 3688 3689 3690 3691 3692 3693 3694 3695
E70 | 3696 3697 3698 3699 3700 3701 3702 3703 3704 3705 3706 3707 3708 3709 3710 3711
E80 | 3712 3713 3714 3715 3716 3717 3718 3719 3720 3721 3722 3723 3724 3725 3726 3727
E90 | 3728 3729 3730 3731 3732 3733 3734 3735 3736 3737 3738 3739 3740 3741 3742 3743
EAO | 3744 3745 3746 3747 3748 3749 3750 3751 3752 3753 3754 3755 3756 3757 3758 3759
EBO | 3760 3761 3762 3763 3764 3765 3766 3767 3768 3769 3770 3771 3772 3773 3774 3775
ECO | 3776 3777 3778 3779 3780 3781 3782 3783 3784 3785 3786 3787 3788 3789 3790 3791
EDO | 3792 3793 3794 3795 3796 3797 3798 3799 3800 3801 3802 3803 3804 3805 3806 3807
EEO | 3808 3809 3810 3811 3812 3813 3814 3815 3816 3817 3818 3819 3820 3821 3822 3823
EFO | 3824 3825 3826 3827 3828 3829 3830 3831 3832 3833 3834 3835 3836 3837 3838 3839
FOO | 3840 3841 3842 3843 3844 3845 3846 3847 3848 3849 3850 3851 3852 3853 3854 3855
F10 | 3856 3857 3858 3859 3860 3861 3862 3863 3864 3865 3866 3867 3868 3869 3870 3871
F20 | 3872 3873 3874 3875 3876 3877 3878 3879 3880 3881 3882 3883 3884 3885 3886 3887
F30 | 3888 3889 3890 3891 3892 3893 3894 3895 3896 3897 383 389% 3900 3901 3902 3903
F40 | 3904 3905 3906 3907 3908 3909 3910 3911 3912 3913 3914 3915 3916 3917 3918 3919
F50 | 3920 3921 3922 3923 3924 3925 3926 3927 3928 5%29 5930 3931 3932 3933 3934 3935
F60 | 3936 3937 3938 3939 3940 3941 3942 3943 3944 3945 3946 3947 3948 3949 3950 3951

F70 | 3952 3953 3954 3955 3956 3957 3958 3959 3960 3961 3962 3963 3964 3965 396 3967
F80 | 3968 3969 3970 3971 3972 3973 3974 3975 3976 3977 3978 3979 3980 3981 3982 3983
F90 | 3984 3985 3986 3987 3988 3989 3990 3991 3992 3993 3994 3995 3996 3997 3998 3999
FAO | 4000 4001 4002 4003 4004 4005 4006 4007 4008 4009 4010 4011 4012 4013 4014 4015
FBO | 4016 4017 4018 4019 4020 4027 4022 4023 4024 4025 4026 4027 4028 /72% 4030 4031

FCO § 4032 4033 4034 4035 4036 4037 4038 4039 4040 4041 4042 4043 4044 4045 4046 4047
FDO | 4048 4049 4050 4051 4052 4053 4054 4055 4056 4057 4058 4059 4060 4061 4062 4063
FEO | 4064 4065 4066 4067 4068 4069 4070 4071 4072 4073 4074 4075 4076 4077 4078 4079
FFO | 4080 4081 4082 4083 4084 4085 4085 4087 4088 4089 4090 4091 4092 4093 4094 4095
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HEXADECIMAL-DECIMAL FRACTION CONVERSION TABLE

Hexadecimal Decimal Hexadecimal Decimal Hexadecimal Decimal Hexadecimal Decimal

.00 000000 .00000 00000 .40 000000 -.25000 00000 .80 000000 .50000 00000 .C0 000000 .75000 00000
.01 000000 .00390 62500 .41 000000 .25390 62500 .81 000000 .50390 62500 .C1 000000 .75390 62500
.02 00 0000 .00781 25000 42 000000 .25781 25000 .82 000000 .50781 25000 .C2000000 .75781 25000
.03 000000 .01171 87500 .43 000000 .26171 87500 .83 000000 .51171 87500 .C3 000000 .76171 87500
.04 000000 .01562 50000 44 000000 .26562 50000 .84 000000 .51562 50000 .C4 000000 .76562 50000
.05 000000 .01953 12500 45 000000 .26953 12500 .85 000000 .51953 12500 .C5000000 .76953 12500
.06 000000 .02343 75000 .46 000000 .27343 75000 .86 000000 .52343 75000 .C6 000000 .77343 75000
.07 000000 .02734 37500 47 000000 .27734 37500 .87 000000 .52734 37500 .C7 000000 .77734 37500
.08 000000 .03125 00000 .48 000000 .28125 00000 .88 000000 .53125 00000 .C8 000000 .78125 00000
.09 000000 .03515 62500 .49 000000 .28515 62500 .89 000000 .53515 62500 .C9 000000 .78515 62500
.0A 000000 .03906 25000 4A 000000  .28906 25000 .8A 000000 .53906 25000 .CAO00000 .78906 25000
.0B 000000 .04296 87500 4B 000000 .29296 87500 .8B 000000 .54296 87500 .CB 000000 .79296 87500
.0C 000000  .04687 50000 .4C 000000 .29687 50000 .8C 000000 .54687 50000 .CC 000000 .79687 50000
.0D 000000 .05078 12500 .4D 00 00 00  .30078 12500 8D 000000 .55078 12500 .CD000000 .80078 12500
.0E 000000 .05468 75000 A4E 000000  .30468 75000 .8E 000000 .55468 75000 .CE 000000 .80468 75000
.OF 000000 .05859 37500 4F 000000 .30859 37500 .8F 000000 .55859 37500 .CF 000000 .80859 37500
.10 000000  .06250 00000 .50 000000 .31250 00000 .90 000000  .56250 00000 .DO 00 00 00  .81250 00000
11 000000 06640 62500 .51 000000  .31640 62500 .91 000000 .56640 62500 .D1 000000 .81640 62500
.12 000000  .07031 25000 .52 000000  .32031 25000 .92 000000 .57031 25000 .D2 000000  .82031 25000
.13 000000 .07421 87500 .53 000000 .32421 87500 .93 000000 .57421 87500 .D3 000000  .82421 87500
.14 000000 .07812 50000 .54 000000 .32812 50000 .94 000000 .57812 50000 .D4 000000 .82812 50000
.15 000000  .08203 12500 .55 000000  .33203 12500 .95 000000 .58203 12500 .D5 000000  .83203 12500
.16 000000 .08593 75000 .56 000000 .33593 75000 .96 000000 .58593 75000 .D6 000000  .83593 75000
.17 000000 .08984 37500 .57 000000  .33984 37500 .97 000000 .58984 37500 .D7 000000  .83984 37500
.18 000000  .09375 00000 .58 000000 .34375 00000 .98 000000 .59375 00000 .D8 0000 00  .84375 00000
.19 000000  .09765 62500 .59 000000 .34765 62500 .99 000000 .59765 62500 .D? 000000 .84765 62500
.TA 000000  .10156 25000 SA 000000 .35156 25000 .9A 000000 .60156 25000 .DA 000000 .85156 25000
1B 0000 00  .10546 87500 5B 000000  .35546 87500 .98 000000 .60546 87500 .DB 000000  .85546 87500
.1C 000000  .10937 50000 .5C 000000  .35937 50000 .9C 000000 .60937 50000 .DC 000000 .85937 50000
1D 000000 .11328 12500 .50 000000  .36328 12500 .9D 000000 .61328 12500 .DD00 0000 .86328 12500
1E 000000 .11718 75000 S5E 000000  .36718 75000 .9E 000000 .61718 75000 .DE 000000 .86718 75000
JIF 000000  .12109 37500 S5F 000000 .37109 37500 .9F 000000 .62109 37500 .DF 000000 .87109 37500
.20 00 0000 . .12500 00000 .60 000000 .37500 00000 A0 000000  .62500 00000 .E0 000000 .87500 00000
.21 000000 .12890 62500 61 000000  .37890 62500 Al 000000 62890 62500 .E1 000000 .87890 62500
.22 000000  .13281 25000 .62 000000 .38281 25000 A2 000000 .63281 25000 .E2 000000 .88281 25000
.23 000000 .13671 87500 63 000000 .38671 87500 A3 000000 .63671 87500 .E3 000000 .88671 87500
.24 000000 .14062 50000 .64 000000  .39062 50000 A4 000000 .64062 50000 .E4 000000 .8%062 50000
.25 000000  .14453 12500 .65 000000 .39453 12500 A5 000000  .64453 12500 .E5 000000 .89453 12500
.26 000000 .14843 75000 .66 000000  .39843 75000 A6 000000  .64843 75000 .E6 000000 .89843 75000
.27 000000 .15234 37500 .67 000000  .40234 37500 A7 000000  .65234 37500 .E7 000000 .90234 37500
.28 000000  .15625 00000 .68 000000  .40625 00000 A8 000000 .65625 00000 .E8 000000 .90625 00000
.29 000000  .16015 62500 .69 000000  .41015 62500 A9 000000 .66015 62500 .E9 000000 .91015 62500
.2A 000000  .16406 25000 .6A 000000  .41406 25000 LAA 000000  .66406 25000 .EA 000000 .91406 25000
.2B 000000 .16796 87500 6B 000000 .41795 87500 LAB 000000  .66796 87500 .EB 000000 .91796 87500
.2C 0000 00 - .17187 50000 .6C 000000  .42187 50000 LAC000000 .67187 50000 .EC 000000 .92187 50000
.2D 000000 .17578 12500 .6D 0000 00  .42578 12500 .ADO0O0 0000 .67578 12500 .ED 000000 .92578 12500
.2E 000000  .17968 75000 .6E 000000  .42968 75000 LAE 000000  .67968 75000 .EE 000000 .92968 75000
.2F 000000 .1835%9 37500 .6F 000000  .43359 37500 .AF 000000  .68359 37500 .EF 000000 .93359 37500
.30 000000 .18750 00000 .70 000000  .43750 00000 .B0O 000000 .68750 00000 .FO 000000 .93750 00000
.31 000000 .19140 62500 .71 000000  .44140 62500 .B1 000000 .69140 62500 .F1 000000 .94140 62500
.32 000000 .19531 25000 .72 000000  .44531 25000 .B2 000000 .69531 25000 .F2 000000  .94531 25000
.33 000000 .19921 87500 .73 000000  .44921 87500 .B3 000000 .69921 87500 .F3 000000 .94921 87500
.34 000000 .20312 50000 .74 000000 .45312 50000 .B4 000000 .70312 50000 .F4 000000 .95312 50000
.35 000000 .20703 12500 .75 000000 .45703 12500 .85 000000 .70703 12500 .F5 000000 .95703 12500
.36 000000 .21093 75000 .76 000000  .46093 75000 .B6 000000 .71093 75000 .F6 000000  .96093 75000
.37 0000 00 .21484 37500 77 000000 46484 37500 .87 000000 .71484 37500 .F7 00 00 00 .96484 37500
.38 0000 00 .21875 00000 .78 000000 .46875 00000 .B8 000000 .71875 00000 .F8 000000 .96875 00000
.39 000000 .22265 62500 .79 000000 .47265 62500 .B9 000000 .72265 62500 .F9 000000 .97265 62500
3A 000000  .22656 25000 JA 000000 .47656 25000 .BA 000000 .72656 25000 .FA 000000 .97656 25000
.38 000000 .23046 87500 7B 000000  .48046 87500 .BB 000000 .73046 87500 .FB 000000 .98046 87500
.3C 000000  .23437 50000 .7C 0000 00  .48437 50000 .BC 000000 .73437 50000 .FC 000000  .98437 50000
.3D 000000 .23828 12500 .7D 0000 00  .48828 12500 .BD 000000 .73828 12500 .FD 000000 .98828 12500
.3E 000000  .24218 75000 7E 000000 .49218 75000 .BE 000000 .74218 75000 .FE 000000 .99218 75000
.3F 000000  .24609 37500 7F 000000  .49609 37500 .BF 000000 .74609 37500 FF 000000 .99609 37500
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Hexadecimal Decimal Hexadecimal Decimal Hexadecimal Decimal Hexadecimal Decimal

.00 00 0000 .00000 00000 .0040 0000 .00097 65625 .0080 0000 .00195 31250 .00CO 0000 .00292 9875
.0001 0000 .00001 52587 .0041 0000 .00099 18212 .0081 0000 .00196 83837 .00C1 0000 .00294 49462
.0002 0000 .00003 05175 .0042 0000 .00100 70800 .0082 0000 .00198 36425 .00C2 0000 .00296 02050
.0003 0000 .00004 57763 .0043 0000 .00102 23388 .0083 0000 .00199 89013 .00C3 0000 .00297 54638
.0004 0000 .00006 10351 .0044 0000 .00103 75976 .0084 0000 .00201 41601 .00C4 0000 .00299 0722%
.0005 0000 .00007 62939 0045 0000 .00105 28564 0085 0000 .00202 94189 .00C5 0000 .00300 59814
0006 0000 .00009 15527 .0046 0000 .00106 81152 0086 0000 .00204 46777 .00C6 0000  .00302 12402
.0007 0000 .00010 48115 .0047 0000 .00108 33740 0087 0000 .00205 99365 .00C7 0000 .00303 64990
.0008 0000 .00012 20703 .0048 0000 .00109 86328 0088 0000 .00207 51953 .00C8 0000 .00305 17578
.0009 0000 .00013 73291 .0049 0000 .00111 38916 .0089 0000  .00209 04541 .00C9? 0000 .00306 70166
.00 0A 0000 .00015 25878 .00 4A 0000 .00112 91503 .00 8A 0000 .00210 57128 .00 CA 0000 .00308 22753
.000B 0000 .00016 78466 .004B 0000 .00114 44091 .0088 0000 .00212 09716 .00 CB 0000  .00309 75341
.000C 0000 .00018 31054 .004C 0000 .00115 96679 .008C 0000 .00213 62304 .00CC 0000 .00311 27929
.000D 0000 .00019 834642 .004D 0000 .00117 49267 .008D 0000 .00215 14892 .00CD0000 .00312 80517
.00 0E 0000 .00021 36230 .00 4E 0000 .0011901855 .00 8E 0000 .00216 67480 .00 CE 0000 .00314 33105
.000F 0000 .00022 88818 .00 4F 0000 .00120 54443 .00 8F 0000 .00218 20048 .00CF 0000 .00315 85693
.00 10 0000 .00024 41406 .0050 0000 .00122 07031 .0090 0000 .00219 72656 .00 D0 0000 .00317 38281
0011 0000 .00025 93994 .0051 0000 .00123 59619 .0091 0000 .00221 25244 .00 D1 0000 .00318 90869
.0012,0000 .00027 46582 .0052 0000 .00125 12207 .0092 0000 .00222 77832 .00 D2 0000  .00320 43457
.00 13 0000 .00028 99169 .0053 0000 .00126 64794 .0093 0000 .00224 30419 .00 D3 00 00  .00321 96044
.00 14 0000  .00030 51757 .0054 0000 .00128 17382 .0094 0000 .00225 83007 .00 D4 0000  .00323 48632
.00 15 0000  .00032 04345 .0055 0000 .00129 69970 .0095 0000 .00227 35595 .00 D5 0000 .00325 01220
0016 0000  .00033 56933 .0056 0000 .00131 22558 009 0000 .00228 88183 .00 D6 0000 .00326 53808
0017 0000 .00035 09521 .0057 0000 .0013275146 .0097 0000 .00230 40771 .00 D7 0000 .00328 0639
.0018 0000  .00036 62109 .0058 0000 .00134 27734 .00 98 0000 .0023} 93359 .00 D8 00 00  .00329 58984
.00 19 0000 .00038 14697 .0059 0000 .00135 80322 0099 0000 .00233 45947 .00 D2 0000  .00331 11572
.00 TA 0000 .00039 67285 .00 5A 0000 .00137 32910 .00 9A 00 00  .00234 98535 .00 DAOOO0 .00332 64160
.00 1B 0000  .00041 19873 .0058 0000 .00138 85498 0098 0000 .00236 51123 .00 DB 00 00  .00334 16748
.00 1C 0000  .00042 72460 .005C 0000 .00140 38085 .009C 0000 .00238 03710 .00DC 0000 .00335 69335
.00 1D 00 00  .00044 25048 .005D 0000 .00141 90673 .009D 0000 .00239% 56298 .00 DD 0000 .00337 21923
.00 1E 0000 .00045 77636 .00 5E 0000 .00143 43261 .00 9E 0000 .00241 08886 .00 DE 00 00  .00338 74511
.00 1F 0000 .00047 30224 .00 5F 00 00 .00144 95849 .00 9F 00 00 .00242 61474 .00 DF 00 00 .00340 27099
.0020 0000 .00048 82812 .0060 0000 .00146 48437 .00 A0 0000 .00244 14062 .00 E0 0000 .00341 79687
.00 21 0000 .00050 35400 .0061 0000 .00148 01025 .00 A1 0000  .00245 66650 .00 E1 0000 .00343 32275
.0022 0000 .00051 87988 .0062 0000 .00149 53613 .00 A2 0000 .00247 19238 .00 E2 0000 .00344 84843
.00 23 0000 .00053 40576 0063 0000 .00151 06201 .00 A3 0000 .00248 7182% .00 E3 0000  .00346 37451
.00 24 00 00 .00054 93164 .00 64 0000 .00152 58789 .00 A4 0000 .00250 24414 .00 E4 00 00 .00347 90039
.0025 0000 .00056 45751 .0065 0000 .00154 11376 .00 A5 0000 .00251 77001 .00 E5 0000 .00349 42626
.0026 0000 .00057 98339 0066 0000 .00155 63964 .00 A6 0000  .00253 29589 .00E6 0000 .00350 95214
.0027 0000  .00059 50927 0067 0000 .00157 16552 .00 A7 0000 .00254 82177 .00 E7 0000 .00352 47802
.0028 00 00 .00061 03515 0068 0000 .00158 69140 .00 A8 0000  .00256 34765 .00 E8 0000 .00354 00390
.00 29 00 00 .00062 56103 .00 69 0000 .00160 21728 .00 A? 00 00 .00257 87353 .00 E9 0000 .00355 52978
.00 2A 0000  .00064 08691 .006A 0000 .00161 74316 .00 AAC0 00 .00259 39941 .00 EA 0000  .00357 05566
.002B 0000 .00065 61279 .00 6B 0000 .00163 26904 .00 AB 0000 .00260 92529 O0ER 0000  .00358 58154
.002C 0000 .00067 13867 .006C 0000 .00164 79492 .00 AC0000 .00262 45117 .00 EC 0000  .00360 10742
.00 2D 00 00  .00068 66455 .006D 0000  .00166 32080 .00 AD0000  .00263 97705 .00 ED 0000  .00361 63330
.00 2E 0000 .00070 19042 .00 6E 00 00 .00167 84667 .00 AE 00 00 .00265 50292 .00 EE 00 00 .00363 15917
.00 2F 0000 .0007% 71630 .00 6F 0000 .00169 37255 .00 AF 00 00  .00267 02880 .00 EF 00 00  .00344 68505
.0030 0000 .00073 24218 0070 0000 .00170 89843 .00 B0 0000 .00268 55468 .00 FO 0000 .00366 21093
.00 31 0000 .00074 76806 .0071 0000 .00172 42431 .00 81 0000 .00270 08056 .00 F1 0000 .00367 73681
.0032 0000 .00076 29394 .0072 0000 .00173 95019 .00B2 0000 .00271 60644 .00F2 0000 .00369 26269
.00 33 0000 .00077 81982 .0073 0000 .00175 47607 .00 B3 0000 .00273 13232 .00 F3 0000 .00370 78857
0034 0000 .00079 34570 .0074 0000 .00177 00195 .00 B4 0000 .00274 65820 .00 F4 0000 .00372 31445
.00 35 0000 .00080 87158 .0075 0000 .00178 52783 .00 B5 0000 .00276 18408 .00 F5 0000 .00373 84033
.00 36 0000 .00082 39746 .0076 0000 .00180 05371 .00 B6 0000 .00277 70996 .00 F6 0000 .00375 36621
.00 37 00 00 .00083 92333 .0077 0000 .00181 57958 .00 B7 0000 .00279 23583 .00 F7 00 00 .00376 89208
.00 38 0000 .00085 44921 .00 78 0000 .00183 10544 .00 B8 0000 .00280 76171 .00 F8 00 00 .00378 41796
.00 39 0000 .00086 97509 .0079 0000 .00184 63134 .00 B9 0000 .00282 28759 .00 F% 0000 .00379 94384
.00 3A 0000 .00088 50097 .007A 0000 .00186 15722 .00 BA 0000 .00283 81347 .00 FA 0000  .00381 46972
.00 38 0000 .00090 02685 .00 78 00 00 .00187 68310 .00 BB 00 00 .00285 33935 .00 FB 00 00 .00382 99550
.003C 0000  .00091 55273 .007C 0000 .00189 20898 .00 BC 0000 .00286 86523 .00 FC 0000  .00384 52148
.00 3D 0000  .00093 07861 .007D 0000  .00190 73486 .00 BD 0000 .00288 39111 .00 FD 0000  .00386 04736
.00 3E 0000 .00094 60449 .007E 0000 .00192 26074 .00 BE 0000 .00289 91699 .00 FE 0000 .00387 57324
.00 3F 0000 .00096 13037 .00 7F 0000 .00193 78662 .00 BF 0000 .00291 44287 .00 FF 0000 .00389 09912
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HEXADECIMAL-DECIMAL FRACTION CONVERSION TABLE (cont.)

Hexadecimal Decimal Hexadecimal Decimal Hexadecimal Decimal Hexadecimal Decimal

.000000 00 .00000 00000 .000040 00 .00000 38146 .000080 00 .00000 76293 .00 00 CO 00  .00001 14440
.000001 00  .00000 00596 .00 00 41 00  .00000 38743 000081 00 .00000 76889 .0000C1 00 .00001 15036
.000002 00 .00000 01192 .00 00 42 00  .00000 39339 .000082 00 .00000 77486 .0000C2 00 .00001 15633
.000003 00 .00000 01788 .0000 43 00 .00000 39935 .000083 00 .00000 78082 .0000C3 00 .00001 16229
.000004 00 .00000 02384 .000044 00 .00000 40531 .000084 00 .00000 78678 .0000C4 00 .00001 16825
.000005 00 .00000 02980 .000045 00 .00000 41127 .000085 00 .00000 79274 .0000C5 00 .00001 17421
.000006 00 .00000 03576 .00 0046 00 .00000 41723 000086 00 .00000 79870 .0000C6 00 .00001 18017
.000007 00 .00000 04172 .000047 00 .00000 42319 .00 00 87 00  .00000 80466 .0000C7 00 .00001 18613
000008 00 .00000 04768 000048 00 .00000 42915 .000088 00 .00000 81062 .0000C8 00  .00001 19209
.000009 00 .00000 05364 .000049 00 .00000 43511 .00008% 00 .00000 81658 .0000C9 00  .00001 19805
.00 00 0A 00  .00000 05960 .00 00 4A 00  .00000 44107 .00 00 8A 00  .00000 82254 .0000CA 00 .00001 20401
.00000B 00  .00000 06556 .00004B 00 .00000 44703 .00008B 00 .00000 82850 .0000CB 00  .00001 20997
.00000C 00 .00000 07152 .00 00 4C 00  .00000 45299 .00 00 8C 00  .00000 83446 .0000CC 00 .00001 21593
.00 000D 00 .00000 07748 .00 004D 00  .00000 45895 .00008D 00 .00000 84042 .0000CD 00  .00001 22189
.00 00 0E 00  .00000 08344 .00004E 00 .00000 46491 .00008E 00 .00000 84638 .00 00 CE 00 .00001 22785
.00 00 OF 00  .00000 08940 .00 00 4F 00  .00000 47087 .00008F 00 .D0000 85234 .00 00 CF 00  .00001 23381
.000010 00 .00000 09536 .000050 00 .00000 47683 .000090 OC .00000 85830 .0000 DO 00  .00001 23977
000011 00 .00000 10132 .000051 00 .00000 48279 000091 00 .00000 86426 .0000 D1 00  .00001 24573
000012 00 .00000 10728 .00 0052 00 .00000 48875 000092 CO  .00000 87022 .0000 D2 00  .00001 25169
.000013 00 .00000 11324 000053 00 .00000 49471 .000093 00 .00000 87618 .0000 D3 00  .00001 25765
.000014 00 .00000 11920 000054 00 .00000 50067 000094 00 .00000 88214 .0000 D4 00  .00001 26361
.000015 00 .00000 12516 .000055 00  .00000 50663 .000095 00 .00000 88810 .0000 D5 00  .00001 26957
000016 00 .00000 13113 .00 0056 00 .00000 51259 0000 96 00 .00000 89406 .0000 D6 00  .00001 27553
000017 00  .00000 13709 000057 00 .00000 51856 .000097 00 .00000 90003 .0000 D7 00  .00001 28149
.000018 00  .00000 14305 .000058 00 .00000 52452 000098 00 .00000 90599 .0000 D8 00  .00001 28746
.000019 00 .00000 14901 000059 00 .00000 53048 000099 00 .00000 91195 .0000 D9 00  .00001 29342
.00 00 1A 00  .00000 15497 .00 00 5A 00  .00000 53644 0000 9A 00  .00000 91791 00 00 DA 00  .00001 29938
.0000 18 00 .00000 16093 000058 00 .00000 54240 000098 00 .00000 92387 0000 DB 00  .00001 30534
.00001C 00  .00000 16689 .00005C 00 .00000 54836 00 00 9C 00  .00000 92983 0000 DC 00  .00001 31130
.0000 1D 00  .00000 17285 .00005D 00  .00000 55432 00 00 9D 00  .00000 93579 0000 DD 00  .00001 31726
.00 00 1E 00  .00000 17881 .00 00 5E 00  .00000 56028 00 00 9E 00  .00000 94175 00 00 DE 00  .00001 32322
.00 00 IF 00 .00000 18477 .00 00 5F 00  .00000 56624 0000 9F 00  .00000 94771 00 00 DF 00  .00001 32918
.000020 00 .00000 19073 .00 0060 00  .00000 57220 00 00 A0 00  .00000 953467 0000 EO 00  .00001 33514
.000021 00 .00000 19669 .000061 00 .00000 57816 00 00 A1 00  .00000 95963 0000 E1 00  .00001 34110
.000022 00 .00000 20265 000062 00 .00000 58412 00 00 A2 00  .00000 96559 0000 E2 00  .00001 34706
000023 00 .00000 20861 .00 0063 00  .00060 59008 00 00 A3 00  .00000 97155 0000 E3 00  .00001 35302
.000024 00 .00000 21457 000064 00 .00000 59604 00 00 A4 00  .00000 97751 0000 E4 00  .00001 35898
000025 00 .00000 22053 000065 00 .00000 60200 00 00 A5 00  .00000 98347 0000 E5 00  .00001 36494
000026 00 .00000 22649 000066 00 .00000 60796 00 00 A6 00  .00000 98943 0000 E6 00  .00001 37090
000027 00 .00000 23245 000067 00 .00000 61392 .00 00 A7 00  .00000 99539 0000 E7 00  .00001 37686
000028 00 .00000 23841 .000068 00 .00000 61988 .00 00 A8 00  .00001 00135 00 00 E8 00  .00001 38282
.00002% 00 .00000 24437 000069 00 .00000 62584 .00 00 A2 00  .00001 00731 00 00 E9 00  .00001 38878
.00 00 2A 00  .00000 25033 .00 00 6A 00  .00000 63180 00 00 AA OO  .00001 01327 00 00 EA 00  .00001 39474
000028 00 .00000 25629 .00006B 00 .00000 63776 00 00 AB 00  .00001 01923 00 00 EB 00  .00001 40070
.00002C 00 .00000 26226 .00006C 00  .00000 64373 00 00 AC 00  .00001 02519 00 00 EC 00  .00001 40666
.00 00 2D 00 = .00000 26822 .00006D 00  .00000 64969 00 00 AD0O0  .00001 03116 00 00 ED 00  .00001 41263
.00002E 00  .00000 27418 0000 6E 00 .00000 65565 00 00 AE 00  .00001 03712 00 00 EE 00  .00001 41859
.0000 2F 00  .00000 28014 .00 006F 00 .00000 66161 00 00 AF 00  .00001 04308 00 00 EF 00  .00001 42455
.000030 00 .00000 28610 .000070 00  .00000 66757 00 00 BO 00  .00001 04904 00 00 FO 00  .00001 43051
000031 00 .00000 29206 000071 00 .00000 67353 00 00 B1 00  .00001 05500 0000 F1 00  .00001 43647
.000032 00 .00000 29802 000072 00  .00000 67949 00 00 B2 00  .00001 06096 0000 F2 00  .00001 44243
.000033 00 .00000 30398 000073 00 .00000 68545 00 00 B3 00  .00001 06692 00 00 F3 00  .00001 44839
.000034 00 .00000 30994 000074 00 .00000 69141 00 00 B4 00  .00001 07288 00 00 F4 00  .00001 45435
000035 00 .00000 31590 000075 00 .00000 69737 000085 00 .00001 07884 0000 F5 00  .00001 46031
000036 00 .00000 32186 000076 00  .00000 70333 00 00 B6 00  .00001 08480 00 00 F6 00  .00001 46627
.000037 00 .00000 32782 000077 00  .00000 70929 00 00B7 00  .00001 09076 0000 F7 00  .00001 47223
.00 0038 00 .00000 33378 000078 00 .00000 71525 00 00 B8 00  .00001 09672 0000 F8 00  .00001 47819
.0000 39 00 .00000 33974 000079 00 .00000 72121 00 00 B 00  .00001 10268 0000 F? 00  .0000% 48415
.00 00 3A 00  .00000 34570 .00 00 7A 00  .00000 72717 00 00 BA 00  .00001 10864 00 00 FA 00  .00001 49011
000038 00 .00000 35166 000078 00 .00000 73313 00 00 BB 00  .00001 11460 0000 FB 00  .00001 49607
.00003C 00 .00000 35762 .00007C 00  .00000 73909 00 00 BC 00  .00001 12056 00 00 FC 00  .00001 50203
.00 003D 00 .00000 36358 .00007D 00  .00000 74505 00 00BD 00  .00001 12652 00 00 FD 00  .00001 50799
.00 00 3E 00  .00000 36954 .00 00 7E 00  .00000 75101 00 00 BE 00  .00001 13248 00 00 FE 00  .00001 51395
.00 00 3F 00  .00000 37550 .00 00 7F 00  .00000 75697 .00 00 BF 00  .00001 13844 00 00 FF 00  .00001 51991




HEXADECIMAL-DECIMAL FRACTION CONVERSION TABLE (cont.)

Hexadecimal Decimal Hexadecimal Decimal Hexadecimal Decimal Hexadecimal Decimal

.00 00 00 00 .00000 00000 .00 00 00 40 .00000 00149 .00 00 00 80 .00000 00298 .000000 CO  .00000 00447
.00 00 00 01 .00000 00002 .00 00 00 41 .00000 00151 .00 00 00 81 .00000 00300 .00 00 00 C1 .00000 00449
.00 00 00 02 .00000 00004 .00 00 00 42 .00000 00153 .00 00 00 82 .00000 00302 .000000C2  .00000 00451
.00 00 00 03 .00000 00006 .00 00 00 43 .00000 00155 .00 00 00 83 .00000 00305 .000000C3  .00000 00454
.00 00 00 04 .00000 00009 .00 00 00 44 .00000 00158 .00 00 00 84 .00000 00307 .000000C4  .00000 00456
.00 00 00 05 .00000 00011 .00 00 00 45 .00000 00160 .00 00 00 85 .00000 00309 .000000C5 .00000 00458
.00 00 00 06 .00000 00013 .00 00 00 46 .00000 00162 .00 00 00 86 .00000 00311 .000000C6  .00000 00461
.00 00 00 07 .00000 00016 .00 00 00 47 .00000 00165 .00 00 00 87 .00000 00314 .000000C7  .00000 00463
.00 00 00 08 .00000 00018 .00 00 00 48 .00000 00167 .00 00 00 88 .00000 00316 .00 00 00 C8 .00000 00465
.00 00 00 09 .00000 00020 .00 00 00 49 .00000 00169 .00 00 00 89 .00000 00318 .000000C9?  .00000 00467
.00 00 00 0A  .00000 00023 .00 00 00 4A  .00000 00172 .00 00 00 8A  .00000 00321 .00 0000 CA  .00000 00470
.00 00 00 0B .00000 00025 .00 00 00 4B .00000 00174 .00 00 00 8B .00000 00323 .000000CB  .00000 00472
.00 00 00 OC .00000 00027 .00 00 00 4C .00000 00176 .00 00 00 8C .00000 00325 .000000CC  .00000 00474
.00 00 000D  .00000 00030 .00 0000 4D  .00000 00179 .00 0000 8D  .00000 00328 .000000CD  .00000 00477
.00 00 00 OE .00000 00032 .00 00 00 4E .00000 00181 .00 00 00 8E .00000 00330 .00 00 00 CE .00000 00479
.00 00 00 OF .00000 00034 .00 00 00 4F .00000 00183 .00 00 00 8F .00000 00332 .00 00 00 CF .00000 00481
.000000 10 .00000 00037 .00 00 00 50 .00000 00186 .00 00 00 90 .00000 00335 .000000 DO  .00000 00484
.0C 00 00 11 .00000 00039 .00 00 00 51 .00000 00188 .00 00 00 9 .00000 00337 .00 00 00 D1 .00000 00486
.000000 12 .00000 00041 .00 00 00 52 .00000 00190 .00 00 00 92 .00000 00339 .00 0000 D2  .00000 00488
.00000013 .00000 00044 .00 00 00 53 .00000 00193 .00 00 00 93 .00000 00342 .00 0000 D3  .00000 00491
.00 0000 14 .00000 00046 .00 00 00 54 .00000 00195 .00 00 00 94 .00000 00344 .00 00 00 D4  .00000 00493
.00 0000 15 .00000 00048 .00 00 00 55 .00000 00197 .00 00 00 95 .00000 00346 .00 00 00 D5 .00000 00495
.00 00 00 16 .00000 00051 .00 00 00 56 .00000 00200 .00 00 00 96 .00000 00349 .00 0000 D6  .00000 00498
.00 0000 17 .00000 00053 .00 00 00 57 .00000 00202 .00 00 00 97 .00000 00351 .00 00 00 D7 .00000 00500
.00 0000 18 .00000 00055 .00 00 00 58 .00000 00204 .00 00 00 98 .00000 00353 .00 00 00 D8 .00000 00502
.00000019 .00000 00058 .00 00 00 59 .00000 00207 .00 00 00 99 .00000 00356 .00 00 00 D9  .00000 00505
.000000 1A .00000 00040 .00 00 00 5A  .00000 00209 .00 00 00 A  .00000 00358 .00 00 00 DA .00000 00507
.00 00 00 1B .00000 00062 .00 00 00 58 .00000 00211 .00 00 00 98B .00000 00360 .000000 DB .00000 00509
.0000001C .00000 00065 .00 00 00 5C .00000 00214 .00 00 00 9C .00000 003563 .00 0000 DC  .00000 00512
.0000001D  .00000 00067 .0000005D  .00000 00216 .0000009D0  .00000 00365 .00 0000 DD  .00000 00514
.00 00 00 1E .00000 00069 .00 00 00 5E .00000 00218 .00 00 00 9E .00000 00367 .00 00 00 DE .00000 00516
.000000 IF .00000 00072 .00 00 00 5F .00000 00221 .00 00 00 9F .00000 00370 .00 00 00 DF  .00000 00519
.00 00 00 20 .00000 00074 .00 00 00 60 .00000 00223 .00 0000 A0  .00000 00372 .00 00 00 EO .00000 00521
.000000 21 .00000 00076 .00 00 00 61 .00000 00225 .00 00 00 Al .00000 00374 .00 00 00 E1 .00000 00523
.00 00 00 22 .00000 00079 .00 00 00 62 .00000 00228 .00 00 00 A2 ..00000 00377 .00 00 00 E2 .00000 00526
.00 00 00 23 .00000 00081 .00 00 00 63 .00000 00230 .00 00 00 A3  .00000 00379 .00 00 00 E3 .00000 00528
.00 00 00 24 .00000 00083 .00 00 00 64 .00000 00232 .00 00 00 A4 00000 00381 .00 00 00 E4 .00000 00530
.0000 00 25 .00000 00086 .00 00 00 65 .00000 00235 .00 00 00 A5 .00000 00384 .00 00 00 E5 .00000 00533
.00 00 00 26 .00000 00088 .00 00 00 66 .00000 00237 .00 00 00 A6 .00000 00386 .00 00 00 E6 .00000 00535
.00 00 00 27 .00000 00090 .00 00 00 67 .00000 00239 .00 00 00 A7  .00000 00388 .00 00 00 E7 .00000 00537
.00 00 00 28 .00000 00093 .00 00 00 68 .00000 00242 .00 00 00 A8 .00000 00391 .00 00 00 E8 .00000 00540
.00 00 00 29 .00000 00095 .00 00 00 69 .00000 00244 .00 00 00 A9  .00000 00393 .00 00 00 E9 .00000 00542
.00 00 00 2A  .00000 00097 .00 00 00 6A  .00000 00246 .00 00 00 AA 00000 00395 .00 00 00 EA  .00000 00544
.00 00 00 2B .00000 00100 .00 00 00 6B .00000 00249 .00 00 00 AB  .00000 00398 .00 00 00 EB .00000 00547
.00 00 00 2C .00000 00102 .00 00 00 6C .00000 00251 .00 00 00 AC  .00000 00400 .00 00 00 EC .00000 00549
.0000002D  .00000 00104 .00 00 00 6D  .00000 00253 .00 00 00 AD  .00000 00402 .00 0000 ED  .00000 00551
.00 00 00 2E .00000 00107 .00 00 00 6E .00000 00256 .00 00 00 AE .00000 00405 .00 00 00 EE .00000 00554
.00 00 00 2F .00000 00109 .00 00 00 6F .00000 00258 .00 00 00 AF .00000 00407 .00 00 00 EF .00000 00556
.00 00 00 30 .00000 00111 .00 00 00 70 .00000 00260 .00 00 00 BO .00000 00409 .00 00 00 FO .00000 00558
.00 00 00 31 .00000 00114 .00 00 00 71 .00000 00263 .00 00 00 B1 .00000 00412 .00 00 00 F1 .00000 00561
.00 00 00 32 .00000 00116 .00 00 00 72 .00000 00265 .00 00 00 B2 .00000 00414 .00 0000 F2 .00000 00563
.00 00 00 33 .00000 00118 .00 000073 .00000 00267 .00 00 00 B3 .00000 00416 .00 00 00 F3 .00000 00565
.00 00 00 34 .00000 00121 .00 0000 74 .00000 00270 .00 00 00 B4 .00000 00419 .00 00 00 F4 .00000 00568
.00 00 00 35 .00000 00123 .00 0000 75 .00000 00272 .00 00 00 B5 .00000 00421 .00 00 00 F5 .00000 00570
.00 00 00 36 .00000 00125 .00 00 00 76 .00000 00274 .00 00 00 B6 .00000 00423 .00 00 00 Fé .00000 00572
.00 00 00 37 .00000 00128 .00 00 00 77 .00000 00277 .00 00 00 B7 .00000 00426 .00 00 00 F7 .00000 00575
.00 00 00 38 .00000 00130 .00 000078 .00000 00279 .00 00 00 B8 .00000 00428 .00 00 00 F8 .00000 00577
.00 00 00 3¢9 00000 00132 .00 00 66 7% .00000 00281 .00 00 00 89 .00000 00430 .00 00 00 F9 .00000 00579
.00 00 00 3A  .00000 00135 .00 0000 7A  .00000 00284 .00 00 00 BA  .00000 00433 .00 00 00 FA .00000 00582
.00 00 00 38 .00000 00137 .00 00 00 78 .00000 00286 .00 00 00 BB .00000 00435 .00 00 00 FB .00000 00584
.00 00 00 3C .00000 00139 .00 00 00 7C .00000 00288 .00 00 00 BC .00000 00437 .00 00 00 FC .00000 00586
.00 00 00 3D .00000 00142 .0000007D .00000 00291 .00 00 00 BD .00000 00440 .00 00 00 FD .00000 00589
.00 00 00 3E .00000 00144 .00 00 00 7E .00000 00293 .00 00 00 BE .00000 00442 .00 00 00 FE .00000 00591
.00 00 00 3F .00000 00146 .00 00 00 7F .00000 00295 .00 00 00 BF .00000 00444 .00 00 00 FF .00000 00593
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TABLE OF POWERS OF TWO

AR

1 010

2 1 05

4 2 025

8 3 0.125
16 4 0.062 5
32 5 0.031 25
64 6 0.015 625

7 0.007 812 5

128

256 8 0.003 906 25

512 9 0.001 953 125
1024 10 0.000 976 562 5
2 048 11 0.000 488 281 25

096 12 0.000 244 140 625

92 13 0.000 122 070 312 5
384 14 0.000 061 035 156 25
68 15 0.000 030 517 578 125

32

65 536 16 0.000 015 258 789 062 5

131 072 17 0.000 007 629 394 531 25
262 144 18 0.000 003 814 697 265 625
524 288 19 0.000 001 907 348 632 812 5

22 485 351 562 5
11 242 675 781 25

25 232 338 905 334 472 656 25

MATHEMATICAL CONSTANTS

Constant Decimal Value

Hexadecimal Value

. 3.14159 26535 89793  3.243F 6AB9
! 0.31830 98861 83790 0.517C  C187
N 1.77245 38509 05516  1.CS8F 891C
Inw  1.14472 98858 49400  1.250D O48F
. 2.71828 18284 59045  2.B7E1 5163
o 0.36787 94411 71442  0.5E2D 5809
N 1.64872 12707 00128 1.AG12 98E2

|°9‘°e 0.43429 44819 03252 0.6F2D EC55
Iogze 1.44269 50408 88963  1.7154 7653

Y 0.57721 56649 01533  0.93C4 67E4
InY -0.54953 93129 81645 -0.8CAE 98CI
NZ 1.41421 35623 73095  1.6A09 E668

In2 0.69314 71805 59945  0.8172 17F8
log,g2  0.30102 99956 63981  0.4D10  4D42
i 3.16227 76601 68379  3.2988 075C
In10 2.30258 40929 94046  2.4D76 3777

877 787 807 814 456 755 295 395 851 135 253 906 25
938 893 903 907 228 377 647 697 925 567 626 953 125
446 951 953 614 188 823 848 962 783 813 476 562 5
723 475 976 807 094 411 924 481 391 906 738 281 25

867 361 737 988 403 547 205 962 240 695 953 369 140 625
33 680 868 994 201 773 602 981 120 347 976 684 570 312 5
16 840 434 497 100 886 801 490 560 173 988 342 285 156 25

1 048 576 20 0.000 000 953 674 316 406 25
2 097 152 21 0.000 000 476 837 158 203 125
4194 304 22 0.000 000 238 418 579 101 562 5
8 388 608 23 0.000 000 119 209 289 550 781 25
16 777 216 24 0.000 000 059 604 644 775 390 625
33 554 432 25 0.000 000 029 802 322 387 695 312 5
67 108 864 26 0.000 000 014 901 161 193 B47 656 25
134 217 728 27 0.000 000 007 450 580 596 923 828 125
248 435 456 28 0.000 000 003 725 290 298 441 914 062 5
536 870 912 29 0.000 000 001 862 645 149 230 957 031 25
1 073 741 824 30 0.000 000 000 931 322 574 615 478 515 625
2 147 483 648 31 0.000 000 000 465 661 287 307 739 257 812 5
4 204 0£7 202 22 0000 0NN 000 232 2N £42 452 840 422 ON4 IS5
8 589 934 592 33 0.000 000 000 116 415 321 826 934 814 453 125
17 179 869 184 34 0.000 000 000 058 207 660 913 "467 407 226 562 5
34 359 738 368 35 0.000 000 000 029 103 830 456 733 703 613 281 25
68 719 476 736 36 0.000 000 000 014 551 915 228 366 851 806 640 625
137 438 953 472 37 0,000 000 000 007 275 957 614 183 425 903 320 312 5
274 877 906 944 38 0.000 000 000 003 637 978 807 091 712 951 660 156 25
549 755 813 888 39 0.000 000 000 001 818 989 403 545 856 475 830 078 125
1 099 511 627 776 40 -0.000 000 000 000 909 494 701 772 928 237 915 039 062 5
2 199 023 255 552 41 0.000 000 000 000 454 747 350 886 464 118 957 519 531 25
4 398 046 511 104 42 0.000 000 000 000 227 373 675 443 232 059 478 759 765 625
8 796 093 022 208 43 0.000 000 000 000 113 686 837 721 616 029 739 379 882 812 5
17 592 186 044 416 44 0.000 000 000 000 056 843 418 860 808 014 869 689 941 406 25
35 184 372 088 832 45 0.000 000 000 000 028 421 709 430 404 007 434 844 970 703 125
70 368 744 177 664 46 0.000 000 000 000 014 210 854 715 202 003 717 4
140 737 488 355 328 47 0.000 000 000 000 007 105 427 357 601 00V 858 7
281 474 976 710 656 48 0.000 000 000 000 003 552 713 678 800 500 929 355 621 337 890 625
562 949 953 421 312 49 0.000 000 000 000 001°776 356 839 400 250 464 677 810 668 945 312 5
1125 899 906 842 624 50 0.000 000 000 000 000 838 178 419 700 1
2 251 799 813 685 248 51 0.000 000 000 000 000 444 089 209 850 062 616 169 452 667 236 328 125
4 503 599 627 370 496 52 0.000 000 000 000 000 222 044 604 925 031 308 084 726 333 618 164 062 5
9 007 199 254 740 992 53 0.000 000 000 000 000 111 022 302 462 515 654 042 363 166 809 082 031 25
18 014 398 509 481 984 54 0.000 000 000 000 000 055 511 151 231 257 827 021 181 583 404 541 015 625
36 028 797 018 963 968 55 0.000 000 000 000 000 027 755 575 615 628 913 510 590 791 702 270 507 812 5
72 057 594 07 927 936 56 0.000 000 000 000 000 013
144 115 188 075 855 872 57 0.000 000 000 000 000 006
288 230 376 151 711 744 58 0.000 000 000 000 000 003 469
576 460 752 303 423 488 59 0.000 000 000 000 000 001 734
1 152 921 504 606 846 976 60 0.000 000 000 000 000 000
2 305 843 009 213 693 952 61 0.000 000 000 000 000 000 4.
4 611 686 018 427 387 904 62 0.000 000 000 000 000 000 2
9 223 372 036 854 775 808 63 0.000 000 000 000 00C 000 1

08 420 217 248 550 443 400 745 280 086 994 171 142 578 125
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APPENDIX B. GLOSSARY OF SYMBOLIC TERMS

Term Meaning Term Meaning

() Contents of. EHL Effective halfword location — halfword loca-

tion pointed to by effective virtual address of

R AND (logical product, where 0n 0 =0 an instruction for halfword operation.

’ Vs
0ni=0,1n0=0,and1nl1=1).
El External interrupt group inhibit — bit

v OR (logical inclusive OR, where 0u0 =0, position 39 of PSWs. If set (*1), all
Oul=1, 1v0=1, andTul=1) interrupt levels within this group are

v r 1Y  oRC 1Y : inhibited.
© gcgg élfg(;catl) z;(:]hiu]v € ]O(g’ ovihclare ESA Effective source address.
~— Y - Y - Y
and 1@ 1=0). _
EVA Effective virtual address — virtual address

AM Fixed-point arithmetic trap mask=bit posi- value obtained as result of indirect address-
ton ”sz PSWs. If sof (:F; ), basic rfx:essor ing and/or indexing. This address value is
traps to locati or.x X'43 qffer’ execuf?ng an indep f:ndent of the pr?gram's actual location
instruction causing fixed-point overflow; if Lr;fr:?;nmgir::ry';aoncilnls :;m;r?:::zs value
not set, basic processor does not trap. Y mapping Is p :

cc Condition code — 4-bit value (bit positions EW Effective word — 32-bit contents of effective
labeled CC1, CC2, CC3, and CCA), estab- word location (EWL).
lished as part of the execution of most
instructions. EWL Effective word location — word location

pointed to by effective virtual address of an

Cl Counter interrupt group inhibit — bit posi- instruction for a word operation.
tion 37 of PSWs. If set (=1), all interrupt
levels within this group are inhibited. FN Floating normalize mode control — bit posi-

tion 7 of PSWs. If not set, resultsof floating-

EB Effective byte — 8-bit contents of effective point Fd:;t.lc{?s and _s;.lbfrach;:ns are fo be
byte location (EBL) normalized; if set (=1), results are not

4 : normalized.

EBL Eff.ecl'ive byte Iocafion N byte location FR Floating round mode control — bit position 4
pointed to by effective virtual address of an f PSWs. 1 =1). basi nd
instruction for byte operation i s. If set (1), basic processor rounds

) floating=point results. If not set, results are
truncated.

ED Effective doubleword — 64-bit contents of
effective doubleword location (EDL). FS Floating significance mode control — bit posi-

tion 5 of PSWs. If set (=1), basic processor

EDL Effective doubleword location — doubleword traps to location X'44' when more than two
location pointed to by effective virtual ad- hexadecimal places of postnormalization
dress of an instruction for a doubleword opera- shifting are required for a floating-point ad-
tion. If odd-numbered word location is dition or subtraction; if not set, no signifi-
specified, low-order bit of effective address cance checking is performed.
field (bit position 31) is automatically forced
to 0. .Hence, 'odd-numbered wore addfess FZ Floating zero mode conirol — bit position 6
(referring to middle of doubleword) desig- f the PSWs. If =1). basi
nates same doubleword as even-numbered word of the | s s;f, 4(4‘. )'h st hproc:ssor
address when used for a doubleword operation. fraps to location when eifher charac=

teristic underflow or zero result occurs for
a floating-point multiplication or division;

EH Effective halfword — 16-bit contents of ef- if not set, characteristic underflow and zero

fective halfword location, or (EHL). result are treated as normal conditions.
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Term Meaning Term Meaning

1 Instruction register — internal basic processor Ref. value for any subsequent address computa-
register that holds instructions. obtained from Add. tions, memory mapping, or both computation
memory while they are being decoded. (cont.) and mapping.

1A lr-\sfruchon address.— l7_b.” v?lue ﬂ)af defun?s RP Register pointer — bit positions 58 and 59 of
virtual address of instruction immediately prior PSWs: these bi | f i ibl
to the time that it is executed s; these bifs select one or tour possibie

: register blocks.

I /O interrupt group inhibit — P'f position 38 Rul Odd register address value — register Rul
of the PSWs. If set (=1), all interrupt levels . | . inted to b |
within this group are inhibited is general register poinfec to by value

P : obtained by logically ORing 0001 into
Y 4
address for register R. Thus, if R field of

L Numeric value of bits 8=11 of decimal instruc- instruction contains even value, Rul=R +1
tion word (value of 0 is 16 bytes). and if R field contains odd value, Rul=R,

MA Mode altered — bit position 61 of PSWs. This
bit is set (=1) during master-protected mode of SA Source address..
operation and during real extended type of
addressing. SE Sign extension — some instructions oper—

ate on two operands of different lengths;

MM Memory map mode control — position 9 of PSWs, they are made equal in length by extend-
When set (1), the memory map is in effect. ing sign of shorter operand by required

number of bit positions. For positive op-

MS Master/slave mode control — bit position 8 of erands, resulf. of sign extension is high-

R . order 0's prefixed to the operand; for neg-

PSWs. When set (=1), basic processor is in slave . nds. high-order 1" fi

de; when not set, basic processor may be in ative operands, high-order 1's are prefixed
mocei ! Y > fo operand, Sign extension process is
master or. master-protected mode as determined F d of nd od §
by bit 40 performed atter operand access rom
y : memory and before operation called for

by instruction code is performed.

PSWs Program status words — collection of separate
registers and flip-flops treated as an internal
basic processor register o store and display SPD Stack pointer doubleword — contains the
critical control information. context (TSA, space count, word count,

and TS, TW inhibit bits) of the push-

R General register address value — 4-bit con- down msi'ruchoﬁs.
tents of bit positions 8=11 (R field) of in-
struction word, ?Iso ex!aressed S):mlfollcaHy TCC Trap condition code — 4-bit value (bit
os (1)g-11. In instruction descriptions, positions labeled TCC1, TCC2, TCC3
register R is general register (of current reg- . ' ! !
ister block) that corresponds to R field ad- and TC5C4), established as part of trap

operations.
dress value.

RA Register altered — bit position 60 of PSWs. T Trop-on-s;:()ultfe .mh'b” b”.— c:;ilhons PUISh—
When trap occurs, this bit set (=1) when gen- dow:dstag |mf| ¥ trap for impending overflow
eral register or memory location altered in or undertlow of space count.
execution of instruction causing the frap.

TSA Top-of-stack address — pointer that points

Ref. Reference address — contents of bit posi- to highest-numbered address of operand stack

Add. tions 15-31 of instruction word, a 17-bit in push-down instructions.
field capable of directly addressing any
general register in current register block (by
using a value in range 0-15) or any word in ™ Trap-on-word inhibit bit — conditions push-

main memory in address range 16 through
131,071. This address value is initial address

down stack limit trap for impending over-
flow or underflow of word count.
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Term Meaning Term Meaning

WK Write key — bit positions 32, 33, 34, X if X # 0, indexing is performed (after indirect
and 35 of PSWs; they are evaluated by (cont.) addressing if indirect addressing is called for)
the memory write-protect feature to de- with general register X in current registerblock.

termine accessibility of real memory by
current program.

X'n' Hexadecimal qualifier — hexadecimal value
(n) is unsigned string of hexadecimal digits
X Index register address value — 3-bit con- (0 through 9 and A through F)surrounded by
tents of bit positions 12-14 (X field) of single quotation marks and preceded by the
instruction word. In instruction word, qualifier "X" (for example, 73016 is written
if X = 0, no indexing is performed; X'7B0'.
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APPENDIX C. FAULT STATUS REGISTERS

Table C-1. Fault Status Registers

Status Registers — Faults Detected By:

Bit
Position Basic Processor MIOP MI PI gystem Control
rocessor
0 16 PFI PFI PF1 PFI PFI
1 17 General register parity Bus Check Fault Map or access — pro- Cluster bus Parity error on -
error (BCF tectregister parity error | parity error processor bus
2 18 Control register parity Conirol Check Cluster bus parity error | Processor bus Operation code
error Fault (CCF) parity error error
3 19 Internal basic processor Control Memory | Reserved Unrecognized Reserved
bus parity error Fault (CMF) operation code
4 20 Cluster bus parity error CMF 1/0 adapter | Reserved Reserved Reserved
5 21 Processor-Detected MIE Cluster bus sequence Reserved Reserved
Fault flag (PDF) check fault
6 22 Memory parity error Data/order " Reserved Reserved Reserved
indicator!
7 23 Memory Interface Error Out/In indicator’ | Reserved Multiple error Reserved
(MIE)
8 24 Processor interface Control Memory | Reserved Control Memory | Reserved
sequence check fault Fault (CMF) Fauli (CMF)
address bit 0 address bit 0
9 25 Extended arithmetic CMF Reserved CMF Reserved
sequence check fault address bit 1 address bit 1
10 26 Basic processor CMF Reserved CMF Reserved
sequence check fault address bit 2 address bit 2
1m 27 Successful instruction CMF Reserved CMF Reserved
retry address bit 3 address bit 3
12 28 Control memory parity CMF Reserved CMF Reserved
" error (BPE module) address bit 4 address bit 4
13 29 Control memory parity CMF Reserved CMF Reserved
error (BPF module) address bit 5 address bit 5
14 30 Control memory parity CMF Reserved CMF Reserved
error (BPG module) address bit 6 address bit 6
15 31 Confrol memory parity CMF Reserved CMF Reserved
error (BPH module) address bit 7 address bit 7
Mhis is a 2-bit code indicating type of service call, as follows:
Bits MIOP Bits MIOP
6 7 Significance 6 7 Significance
0 0 Data In 1 0 Order In
0 1 Data Out 1 1 Order Out
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Table C-2. Memory Unit Status Register

Bit Position

Faults Detected by Memory Unit:

0-21 Fault address snapshot
22 Reserved
23 Memory unit parity error
24 Storage module selection error
25 Address In parity error
26 Data In parity error
27 Write=lock memory storage parity error
28 Port selection error
29 Operation mode undefined
30 Control sequence check fault error
31 Multiple error
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