






























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Index

A

A register. See Accumulator
Abbreviations, recognition of, 289, 297, 298
Absolute branches, 3-4
Absolute value, 82-83, 84-85, 186, 222-23
Accumulator (register A), 5,6, 7, 8,9
clearing, 15
decimal operations, 73, 74, 124
decision sequences, 31
functions, 5, 6, 7
instructions, 7
special features, 2, 8
testing, 92
Accumulator rotates, 3, 20, 23
ADC, 42, 73-74
decimal version, 73
result, 42
rotate (ADC A,A), 91
ADC, 42, 73-74
logical shifts (A, HL, xy), 23, 35, 89
Addition
BCD, 72, 73, 248-50
binary, 16, 41-42, 72-74, 228-30
decimal, 72, 73, 248-50
8-bit, 16, 72, 73
multiple-precision, 41-42, 228-30, 248-50
16-bit, 72-73, 74
Addition instructions
with Carry, 42, 73-74
without Carry, 16, 72-73
Address addition, 3, 4, 33, 34
Address arrays, 35, 39
Address format in memory (upside-down), 5, 11
Addressing modes, 10, 13
arithmetic and logical instructions, 2
autoindexing, 129-34
default (immediate), 17, 149
direct, 10-11, 13, 94, 95, 96, 97
immediate, 11, 95
indexed, 3, 12, 14, 103, 127-29
indirect, 2, 3, 11-12, 13, 94-95, 96-97, 126-27
jump and call instructions, 148
postindexed, 136-37
preindexed, 134-36
register, 2
register indirect, 2
Add/subtract (N) flag, ix, 74
Adjust instructions, 124
AF register pair, 12
Aligning bit fields, 272
Alternate (primed) registers, 4, 96, 97

AND, 85-86
clearing bits, 18, 19, 85
masking, 268, 271
testing bits, 18, 19
Apostrophe indicating ASCII character, x
Arithmetic
BCD, 72-78, 248-66
binary, 16-18, 72-80, 217-47
decimal, 72-78, 248-66
8-bit, 16-18, 72-80
multiple-precision, 41-42, 228-66
16-bit, 73-80, 217-27
Arithmetic expressions, evaluation of, 132
Arithmetic instructions, 72-84
addressing modes, 2
8-bit, 445, 446
multiple operands, 16
16-bit, 143, 447
Arithmetic shift, 80, 89, 273-75
Arrays, 33-38, 128-37, 319-55
addresses, 39, 129-30, 131, 352-55
initialization, 195-97
manipulation, 33-38
ASCII, 150, 463
assembler notations, x
control characters, 357
conversions, 172-94
table, 463
ASCII to EBCDIC conversion, 189-91
Assembler
defaults, x, 149, 155, 455
error recognition, 155-56
format, x, 455
pseudo-operations, x, 455
summary, 455
Autoindexing, 129-34
Autopostdecrementing, 133-34
Autopostincrementing, 130-31
Autopredecrementing, 131-32
Autopreincrementing, 129-30
Auxiliary carry (A¢) flag, ix. See also Half-carry

B (indicating binary number), x

B register, special features of, 5, 6, 9, 30, 32, 54
Backspace, destructive, 362-63

Base address of an array or table, 33-35, 38-39
BC register pair, 5, 9, 12, 36

BCD (decimal) arithmetic, 72-78, 248-66

BCD representation, 150

BCD to binary conversion, 170-71

489
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BDOS calls (in CP/ M), 359-63, 366-67, 379-84
table, 357
Bidirectional mode of PIO, 62
Bidirectional ports, 61-62, 63-64, 158
Binary search, 331-35
Binary to BCD conversion, 167-69
BIT, 18, 19, 93-94, 341
Bit field extraction, 267-69
Bit field insertion, 270-72
Bit manipulation, 18-20, 85-87, 88, 93-94, 101,
102, 267-72
instructions, 449
Block compare, 35-38, 288-91, 444
flags, 37
registers, 36, 37
Block input/output instructions, 54-55, 452
initialization, 385, 387
limitations, 54
registers, 54
Block move, 35-38, 99, 198-200
Block search, 444. See also Block compare
Boolean algebra, 18-20
Borrow, 27, 76
Branch instructions, 24-31, 102-18, 450
absolute branches, 3-4
conditional branches, 104-18
decision sequences, 31
relative branches, 3-4, 32
signed branches, 112-13
unconditional branches, 102-04
unsigned branches, 113-18
Buffered interrupts, 413-24
Byte shift, 181

c

C register, special use of, 6, 9, 54

Calendar, 425-32

Call instructions, 118-20, 451

Carry (C) flag, 453
adding to accumulator, 72
arithmetic applications, 41-42
borrow, 142
branches, 27-28
clearing, 101
comparison instructions, 27-28, 142, 144
decimal arithmetic, 72, 74
decrement instructions (no effect), 4
extending across accumulator, 84
increment instructions (no effect), 4
instructions affecting, 3, 453
inverted borrow, 76, 142
logical instructions, 3
multiple-precision arithmetic, 41-42
position in F register, ix, 434
SBC, 42

Carry (C) flag (continued)
shifts, 3, 20
subtracting from accumulator, 76
subtraction, 42, 76
Case statements, 39
Character manipulation, 39-40. See also String
manipulation
Checksum, 87. See also Parity
Circular shift (rotation), 20-22, 91-92, 282-87
Cleaning the stack, 49-51
Clear instructions, 100-01
Clearing accumulator, 100
Clearing an array, 196-97, 258, 262
Clearing bits, 18, 19, 85, 101
Clearing flags, 86
Clearing memory, 258, 262
Clearing peripheral status, 61-62, 157, 158, 159,
389, 399
Clock interrupt, 425-32
Code conversion, 40-41, 167-94
Colon (delimiter after label), x
Command register. See Control register
Commands, execution of, 134
Comment, x
Common programming errors, 139-59
interrupt service routines, 158-59
1/ 0O drivers, 156-58
Communications between main program and
interrupt service routines, 159, 394-95,
413-14
Communications reference, 369
Compacting a string, 311
Comparison instructions, 81-82
bit-by-bit (logical EXCLUSIVE OR), 81
Carry flag, 27, 144
decimal, 266
multiple-precision, 245-47
operation, 26
16-bit, 81-82, 225-27
string, 288-91
Zero flag, 26
Complementing (inverting) bits, 18, 19, 20, 88
Complementing the accumulator, 87-88
Complement (logical NOT) instructions, 87-89
Concatenation of strings, 292-96
Condition code. See Flags; Status register
Conditional call instructions, 120
Conditional jump instructions, 104-18
execution time (variable), 450
Conditional return instructions, 120
Control characters (ASCII), 357
deletion, 362-63
printing, 360
Control register, 59-64, 157-58
Control signal, 57-58



Copying a substring, 302-07
Conventions, 5
CP, 26-29, 142, 144
CPD, 36
CPDR, 36
CPI, 36, 40, 350
CPIR, 36, 37, 40, 153
CP/M operating system, 356-67, 379-84
BDOS functions, 357
buffer format, 367, 382
string terminator, 359, 363
CRC (cyclic redundancy check), 368-72
CTC (clock/timer circuit), 388, 427-28

DAA, 151
Data direction (I/ O control) register, 60
Data structures, 44-46, 148-49, 414
Data transfer instructions, 94-102, 142
DB pseudo-operation, x
DE register pair, special features of, 2, 5, 6,9
Debugging, 139-59
interrupt service routines, 158-59
1/O drivers, 156-58
DEC, 4, 32
differences between 8- and 16-bit versions, 4
flags, 4
Decimal (BCD) arithmetic, 151, 248-66
addition, 248-50
binary conversions, 167-71
comparison, 266
decrement by 1, 78, 124
division, 260-65
8-bit, 72-78
increment by 1, 77, 124
muitibyte, 248-66
multiplication, 254-59
subtraction, 231-33
validity check, 124
Decimal default in assembler, 149, 150
Decision sequences, 31
Decrement instructions, 77-78
decimal, 78, 124
setting Carry, 78
Defaults in assembler, x, 149, 155, 455
DEFB pseudo-operation, x, 48
DEFS pseudo-operation, x
DEFW pseudo-operation, x, 48
Delay program, 391-93
Deletion of a substring, 308-12
Device numbers, 56-57, 373-84
Digit (4-bit) shift, 90, 152-53, 256, 257, 264
Digit swap, 90
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Direct addressing, 10-11, 13
arithmetic and logical instructions, lack of, 2
parentheses around addresses, x, 149, 155
Direction of stack growth, 46
Disassembly of numerical operation codes,
439-41
Division, 80
by 2, 80, 333
by 4, 80
by 10, 168
by 100, 168
decimal, 260-65
multiple-precision binary, 239-44
remainder, sign of, 221
simple cases, 43, 80
16-bit, 220-24
DIJINZ, 30, 32
Documentation of programs, 60
Double operands in arithmetic instructions, 16
Doubling an index, 35, 39
Drivers (I/O routines), 57, 373-74
Dynamic allocation of memory, 49, 66, 125-26

EBCDIC to ASCII conversion, 192-94
El, 65, 124
position in return sequence, 121
8080 additions, 4, 22, 29, 74, 124
incompatibility (Parity flag), 29
Enabling and disabling interrupts, 124-25
accepting an interrupt, 64
DI, 124
EI 65, 124
interrupt status, saving and restoring, 124-25
interrupt status, testing, 105, 107, 124-25
unserviced output interrupt, 405
when required, 158-59
END pseudo-operation, x
Endless loop (wait) instruction, 123
EQU pseudo-operation, x
Equal values, comparison of, 26-27, 142
Error-correcting codes. See CRC
Error-detecting codes. See Parity
Error handling, 162-63
Errors in programs, 139-59
Even parity (parity/ overflow) flag, 29
EX, 64, 96, 97, 99, 121, 444
EX DE,HL, 10
EX (SP), 12, 67, 119, 121
Exchange instructions, 99-100
Exchanging elements, 34
Exchanging pointers, 100
EXCLUSIVE OR function, 18, 19
EXCLUSIVE OR instructions, 87
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Execution time, reducing, 67-68
Execution times for instructions, 442-52
Extend instructions, 84

EXX, 64

F (flag) register, ix, 86-87, 95, 97, 434
FIFO buffer (queue), 45-46, 414
Fill memory, 99, 195-97
Flag register, ix, 86-87, 95, 97, 434
Flags, 434, 453
instructions, effects of, 3, 453
loading, 95
organization in flag register, ix, 434
storing, 97
summary, 453
use, 31
Format errors, 149-51
Format for storing 16-bit addresses, 5, 11

H (half-carry) flag, 434
H (indicating hexadecimal number), x, 150
Handshake, 61-62
Head of a queue, 45, 414
Hexadecimal ASCII to binary conversion, 175-77
Hexadecimal to ASCII conversion, 172-74
Hexadecimal numbers, zero in front, 149
HL register pair, special features, 2, 8-9

use, 3,5

IFF1 (interrupt flip-flop 1), 435
IFF2 (interrupt flip-flop 2), 105, 107, 123, 124-25,
435
Immediate addressing, 11, 17
assembler notation, 17, 148
default, 17, 148
use of, 11
Implicit effects of instructions, 152-53
INGC, 3,4
differences between 8- and 16-bit versions, 4
flags, 3, 4
Increment instructions, 76-77
decimal, 77, 124
setting Carry, 76
IND, 54
Indexed addressing, 33-35, 38-39, 127-29
data structures, 5, 377-78, 384
generalized form, 3
limitations, 3
loading, 12
parameter retrieval, 47-48
storing, 14
Indexed call, 119-20, 352-55
leaving register pairs unchanged, 353-54

Indexed jump, 39, 103, 119
Indexing of arrays, 33-35, 201-16
byte arrays, 42-43, 201-04
multidimensional arrays, 209-16
two-dimensional byte array, 42-43, 201-04
two-dimensional word array, 205-08
word arrays, 205-08
Index registers, 3
backup to HL, 9
features, 9
instructions, 6
secondary status, 4
uses, 5
Indirect addressing, 3, 11-12, 13, 126-27
indexed addressing with zero offset, 12
jump instructions, 102-03
multilevel versions, 127
subroutine calls, 119-20
Indirect call, 119-20, 352-55
Indirect jump, 102-03
INDR, 54
INI, 54, 55
INIR, 54, 55
Initialization
arrays, 195-97
CTC, 388
indirect addresses, 15
interrupt service routines, 64-66
interrupt vectors, 398, 408, 418
1/ O devices, 63-64, 385-90
PIO, 63-64, 390, 410-11
RAM, 15-16, 195-97
SI0, 388-89, 400-02, 421-22
Initialization errors, 154
Input/Output (I/O)
block I/O instructions, 54-55
control block (IOCB), 373-84
device-independent, 56-57
device table, 56-57, 373-84
differences between input and output, 157, 395
errors, 156-58
indirect addressing, 51-52, 58
initialization, 63-64, 385-90
instructions, 51-55, 452
interrupt-driven, 64-66, 394-424
logical devices, 56-57
output, generalized, 365-67
peripheral chips, 58
physical devices, 56-57
read-only ports, 53, 158
status and control, 57-58
terminal handler, 356-64
write-only ports, 53-54, 57-58, 62, 65-66, 157
Inserting a character, 181
Insertion into a string, 313-18
Instruction execution times, 442-52



Instruction set, 433-55
alphabetical list, 436-39
asymmetry, 5
numerical list, 439-41
Interrupt enable flip-flops (IFF1 and
1FF2), 4, 105, 107, 123, 124-25, 435
Interrupt latency, 65
Interrupt response, 64, 435
Interrupts. See also Enabling and disabling
interrupts
buffered, 413-24
elapsed time, 425-32
handshake, 394-424
initialization, 158, 398, 408, 418, 427-28
instructions, 446
latency, 65
modes, 64, 158, 398, 435
order in stack, 65
P10, 60, 404-12, 459, 460, 461
programming guidelines, 64-66, 158-59
real-time clock, 425-32
reenabling, 64, 123, 159, 410
response, 64, 435
service routines, 394-432
structure, 435
Interrupt service routines, 394-432
CTC, 425-32
errors, 158-59
examples, 394-432
main program, communicating with, 159,
394-95, 413-14
PIO, 404-12
programming guidelines, 64-66, 158-59
real-time clock, 425-32
SIO, 394-403, 413-24
terminating instructions, 66
Interrupt status, S, 105, 107, 124-25
Interrupt vector register, 95, 97, 398, 435
Inverted borrow in subtraction, 75, 76, 142
Inverting bits, 18-20, 88
Inverting decision logic, 140, 142
1/ 0 control block (IOCB), 373-84
example, 381
format, 374
1/ O device table, 56-57, 373-84
I/ O instructions, 452

J

JP, 24-31
addressing terminology, 148
block move or block compare, 37
overflow branches, 28-30, 112-13

JR, 25-29, 68
comparison with absolute branches, 3-4
flag limitations, 34

Jump and link, 103-04

Noex 493

Jump instructions, 450
Jump table, 39, 103, 119, 149, 352-55

L

LD, 10-12, 13, 14-16
8080 instruction set, additions, 38
order of operands, 10, 141
LDD, 36, 37
LDDR, 36, 37, 181, 200, 318
LDI, 36, 37
LDIR, 36, 37, 99, 196, 200, 295, 306, 311, 318
Limit checking, 27-30
Linked list, 45-46, 373, 374, 377-79
List processing, 45-46, 377-79
Load instructions, 10-16, 94-96
8-bit, 442
flags, 3, 142
order of operands, 10, 141
16-bit, 443
Logical 1/O devices, 56-57, 373-84
Logical instructions, 85-94, 445
addressing modes, 2
Carry, clearing of, 3, 143
limitations, 2
Logical shift, 20, 22, 23, 89-90, 276-81
Logical sum, 87. See also Parity
Long instructions, 4
Lookup tables, 38-39, 41, 68, 69, 125, 189-94
Loops, 30, 32-33
reorganizing to save time, 67
Lower-case ASCII letters, 187-88

Masking bits, 18, 268, 271

Maximum, 325-27

Median (of 3 elements), 342-44

Memory fill, 99, 195-97

Memory-mapped 1/0, 51-53

Memory test, 347-51

Memory usage, reduction of, 68-69

Millisecond delay program, 391-93

Minimum, 328-30

Missing addressing modes, 126-37

Missing instructions, 3, 71-126

Move instructions, 97-99

Move left (bottom-up), 198, 199-200

Move multiple, 99

Move right (top-down), 198, 199-200

Multibit shifts, 23, 273-87

Multibyte entries in arrays or tables, 34-35, 38-39,
125, 205-16

Multidimensional arrays, 209-16

Multilevel indirect addressing, 127

Multiple names for registers, 2

Multiple-precision arithmetic, 41-42, 228-66

Multiple-precision shifts, 273-87



494 750 ~5SEVBLY LANGUAGE SUBROUTINES

Multiple-precision shifts (continued)
arithmetic right, 273-75
digit (4-bit) left, 264
logical left, 276-78
logical right, 279-81
rotate left, 285-87
rotate right, 282-84
Multiplexing displays, 62
Multiplication, 42-43, 78-79
by a small integer, 42-43
by 10, 171, 185
by 2, 35
decimal, 254-59
multiple-precision, 234-38, 254-59
16-bit, 217-19
Multiway branches (jump table), 39, 103, 119, 352-55

N (add/subtract) flag, 74, 434
Negative, calculation of, 82-83, 222-23
Negative logic, 89, 157

Nested loops, 32-33

New line string, 356, 361-62

Nibble (4 bits), 171, 173

Nine’s complement, 83
Non-maskable interrupt, 65, 66, 123
NOP, filling with, 195
Normalization, 90-91

Normalizing array bounds, 215-16
NOT instructions, 87-89, 268
Numerical comparisons, 26-31

o

One-dimensional arrays, 33-38
One’s complement, 87-89
Operation (op) codes
alphabetical order, 436-39
numerical order, 439-41
OR, 18, 86-87, 268, 272
Ordering elements, 34
ORG pseudo-operation, x
OTDR, 54
OTIR, 54, 387
OUTD, 54
OUTI, 54, 55, 153
Output interrupts, unserviced, 395, 405
Output line routine, 365-67
Overflow (P/ V) flag, 3, 28
branches (PE, PO), 28, 29, 112
Overflow of a stack, 46, 108, 109
Overflow, two’s complement, 28-30, 112-13
Overlapping memory areas, 198-200

P/ V (parity/ overflow) flag, 434. See also Parity/
overflow flag
Parameters, passing, 46-51, 161

Parentheses around addresses (indicating “con-
tents of”), x, 149, 155
Parity/ overflow flag, 3, 35-36, 434
block moves and compares, 35-36, 37
interrupt enable flag, 4, 124-25
overflow indicator, 28, 112, 225, 227
reversed polarity in block move and compare, 37
Passing parameters, 46-51, 161
memory, 47-48
registers, 46-47
stack, 49-51
subroutine convention, 161
PC register. See Program counter
Physical 1/ O device, 56-57
PIO (parallel input/ output device), 58-64, 457-62
addressing, 59-60
control lines, 61-62
initialization, 63-64, 390, 410-11
interrupt-driven I/ O, 404-12
operating modes, 61-62
reference, 457-62
registers, 59-60
Pointer
exchanging, 99-100, 243, 265
loading, 96
Polling, 57-58
POP, 12
Pop instructions, 122-23
Position of a substring, 297-301
Postdecrement, 133-34
Postincrement, 12, 130-31
Postindexing, 136-37
Predecrement, 12, 131-32
Preincrement, 129-30
Preindexing, 134-36
Primed (alternate) registers, 4, 96, 97
Processor status (flag) register, 434
Program counter
CALL, 118-20
RET, 120-21
Programmable 1/O devices, 58
advantages, 58
CTC, 388, 427-28
initialization, 385-90
operating modes, 58
PIO, 58-64, 404-12, 457-62
SIO, 388-89, 394-403, 413-24
Programming model of microprocessor, 433
Pseudo-operations, x, 455
PUSH, 14, 141
Push instructions, 122

Queue, 45-46, 414
Quicksort, 336-46
Quotation marks around ASCII string, x



RAM, 481
filling, 99, 195-97
initialization, 15-16, 154
saving data, 13-14
testing, 347-51
Read-only memory, 48
Read-only ports, 53, 158
Ready flag (for use with interrupts), 394-95
Real-time clock, 425-32
Recursive program (quicksort), 336-46
Reenabling interrupts, 65, 124-25
Reentrancy, 47
Refresh (R) register, 95, 97
Register pairs, ix, 2, 433
instructions, 6, 8
loading, 11
Registers, 5-15
functions, 5
instructions, 6-8
length, ix
names, 2
order in stack, 65
passing parameters, 46-47
primed, 4, 96, 97
programming model, 433
saving and restoring, 65, 121
secondary, 4
special features, 8-9
transfers, 10
Register transfers, 10
Relative branches, 3-4, 32
RES, 18, 19, 53-54
Reset
CTC, 388
PIO, 61, 63
SIO, 389
Restart instructions, 64, 65, 451, 454
RETI, 66
RETN, 66
Return address, changing of, 120-21
Return instructions, 120-21
Return from interrupt instructions, 121
Return with skip instructions, 120-21
RL, 20, 53
RLC, 20
RLD, 264
ROM (read-only memory), 48
Rotation (circular shift), 20-22, 24, 91-92, 282-87
Row major order (for storing arrays), 205, 209
RR, 20, 80
RRC, 20
RRD, 152-53, 257
RST, 64, 65, 451, 454
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S

Saving and restoring interrupt status, 5, 105, 107,
124-25
Saving and restoring registers, 12, 14, 64-66, 121
SBC A,A (extend Carry across A), 84
Searching, 35-38, 331-35
Secondary instructions, 4, 38
Secondary registers, 4
Semicolon indicating comment, x
Serial input/output, 394-403, 413-24
SET, 18-20, 53
Set instructions, 102
Set Origin (ORG) pseudo-operation, x
Setting bits to 1, 18-20, 102
Setting directions
initialization, 158
PIO (control mode), 60, 63-64, 459
Setting flags, 86-87
Shift instructions, 20-24, 89-92, 448
byte, 181
diagrams, 21-23
digit, 152-53
multibit, 23, 273-87
multibyte, 273-87
32-bit left shift, 223
24-bit left shift, 180
Sign byte, 184-85
Sign extension, 20, 23-24, 273-75
Sign flag, 28-30, 142-43
Sign function, 84
Signed division, 220-24
Signed branches, 28-30, 112-13
Signed numbers, 28-30
Signs, comparison of, 29, 222
SIO (Serial Input/Output Device), 388-89,
394- 403, 413-24
16-bit address format, 5
16-bit operations, 217-27
absolute value, 83
addition, 72-73, 74
average, 333
comparison, 81-82, 225-27
counter, 32-33, 35
division, 220-24
flags, effect on, 3
indexing, 128
instructions, 443, 447
multiplication, 217-19
pop, 12
push, 14
registers, ix
shifts, 89-92
subtraction, 27, 74-76
test for zero, 93
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6800 microprocessor, differences from, 5
6809 microprocessor, differences from, 5
Skip instructions, 118, 120-21
SLA, 20
Slow instructions, 4, 38
Software delay, 391-93
Software stack, 46
Sorting, 336-46
references, 338
SP register. See Stack pointer
Special cases, 162-63
Special features of processor, 2-5
SRA, 20, 23, 80
SRL, 20, 80
Stack, 12, 14, 49-51
cleaning, 49, 50
data transfers, 12, 14
diagrams, 50, 51
downward growth, 5, 12
overflow, 46
passing parameters, 49-51
pointer, 6, 7, 12, 49-51
POP, 12
PUSH, 14
saving registers, 65
software, 46
underflow, 46
Stack pointer
automatic change when used, 12
comparison, 82
contents, 5, 12
decrementing, 12
definition, 12

dynamic allocation of memory, 49, 66, 125-26

features, 9
incrementing, 14
moving to HL, 49
transfers, 98
Stack transfers, 12, 14, 46
Status bit. See Flags; Flag register
Status signals, 57-58
Status values in 1/ O, 375

Store instructions, effect on flags (none), 3

String operations, 39-40, 288-318

abbreviations, recognition of, 289, 297, 298

compacting, 311

comparison, 288-91
concatenation, 292-96
copying a substring, 302-07
deletion, 308-12

insertion, 313-18

matching a substring, 300
position of substring, 297-301
search, 39-40

Strobe, 61-62
SUB, single operand in, 16
Subroutine call, 49, 118-20
saving memory, 68-69
variable addresses, 118-20
Subroutine linkage, 49, 103-04, 161
Subscript, size of, 206, 209, 210
Subtraction, 74-76
BCD, 74-76, 231-33
binary, 74-76, 231-33
Carry flag, 27, 76
decimal, 74-76, 231-33
8-bit, 74-76
inverted borrow, 75, 76, 142
multiple-precision, 231-33
reverse, 75
16-bit, 27, 74-76
Subtraction instructions, 74-76
in reverse, 75
with borrow, 76
without borrow, 74-75
Summation, 33
binary, 33
8-bit, 33, 319-21
16-bit, 322-24
Systems programs, conflict with, 140

T

Table, 38-39, 41, 68, 69, 125, 189-94
Table lookup, 38-39, 41, 125
Tail of a queue, 414
Ten’s complement, 82-83
Terminal 1/0, 356-67
Testing, 92-94
array, 241, 262
bits, 18, 19, 25-26, 85
bytes, 92-93
multiple-precision number, 241, 262
16-bit number, 93
32-bit left shift, 223
Threaded code, 44
Threshold checking, 27-31
Timeout, 391-93
Timing for instructions, 442-52
Top of stack, 12
Transfer instructions, effect on flags, 3
Translate instructions, 125
Trivial cases, 162
True comparison, 35, 38
24-bit left shift, 180
Two-byte entries, 34-35, 38-39, 125
Two-dimensional arrays, 42-43, 201-08
Two’s complement, 82-83
Two’s complement overflow, 28-30, 112-13
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U 4
Unconditional jump instructions, 102-04 Zero flag, 142
Underflow of stack, 46 block compares, 37
Upside-down addresses, 5, 11 block 1/0, 54
branches, 142
\ comparisons, 26
Validity check for BCD number, 124 inversion in masking, 19, 25
load instructions, 3
w masking, 19, 93
Wait instructions, 123 position in flag register, ix, 434
Walking bit test, 347-49 transfer instructions, 3
Wraparound of buffer, 414 uses, 25-27, 31

Write-only ports, 53-54, 57-58, 62, 65-66, 157 Zero in front of hexadecimal numbers, 149
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280
Assembly Language

Subroutines
by Lance A. Leventhal and Winthrop Saville

Save valuable programming time with this collection of more than
40 useful subroutines. Each routine has been documented, tested,
and debugged, and is ready to use immediately.

280" Assembly Language Subroutines provides you with

—General Z80 programming methods (includifig a quick summary
for experienced programmers).

—Routines for array manipulation, arithmetic, bit manipulation,
code conversion, string processing, input/output, and interrupts.

— A discussion of common Z80 assembly language programming
errors, as well as the strengths and weaknesses of the Z80
instruction set.

—Directions for implementing additional instructions and
addressing modes.

With these subroutines, you can

—Run a specific routine.

—Speed up a program written in a high-level language such as
BASIC, Pascal, or Fortran.

—Assist in programming an |/O driver, a diagnostic, a utility, or a
systems program.

—Debug, maintain, or revise an existing program.
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