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PSIZE, 4-77
SADDR, 4-79
SPTCH, 4-83
WEND, 4-90
WSTART, 4-91
PIXBLT XY,L, implied operands
CONTROL, 4-27
CONVDP, 4-29
CONVSP, 4-29
DADDR, 4-31
DPTCH, 4-34
DYDX, 4-50
OFFSET, 4-73
PMASK, 4-76
PSIZE, 4-77
SADDR, 4-79
SPTCH, 4-83
PIXBLT XY, XY, implied operands
CONTROL, 4-27
CONVDP, 4-29
CONVSP, 4-29
DADDR, 4-31
DPTCH, 4-34
DYDX, 4-51
OFFSET, 4-73
PMASK, 4-76
PSIZE, 4-77
SADDR, 4-79
WEND, 4-90
WSTART, 4-91
pixel arrays, 3-18
source address, 4-79
vertical direction, 4-26
pixel
processing
arithmetic options, 4-26
Boolean options, 4-26
selecting, 4-26—4-27
size, 4-77
pixel access, conversion to a VRAM serial-register
transfer, 4-39
pixel arrays, 3-1, 3-18—3-19
addresses
destination (DADDR), 4-30
source (SADDR), 4-79
binary arrays, 4-18, 4-19
dimensions, 4-50
height (DY), 3-18
illustration, 3-18
mask address, 4-71

operations, window checking, 4-90, 4-91
pitch, 3-18 :
destination pitch, 4-28—4-30, 4-34—4-35
legal values, 4-29
mask pitch, 4-28—4-30, 4-72—4-73
source pitch, 4-28—4-30, 4-83—4-84
size, 4-50
starting address, 3-18
width (DX), 3-18
window checking, 3-19, 4-50, 4-90, 4-91
XY origin, 3-18

pixel operations

color information, 4-18, 4-19
pattern information, 4-74
status code on local-memory cycle, 8-11

pixels, 3-1, 3-10—3-13

DINC register, 3-11
display pitch, 3-13
extraction, 3-11
in memory, 3-10
insertion, 3-11
linear addressing, 3-11
on the screen, 3-11
configurable screen origin, 3-12
PSIZE register, 3-10
starting address, 3-10
storage in memory, 3-10
valid sizes, 3-10
within a general-purpose register, 3-10
XY addressing, 3-11

PIXT instructions, 13-206—13-213

implied operands
CONTROL, 4-27
CONVDP, 4-29
CONVSP, 4-29
DPTCH, 4-34
OFFSET, 4-73
PMASK, 4-76
PSIZE, 4-77
SPTCH, 4-83
WEND, 4-90
WSTART, 4-91

plane masking, PMASK register, 4-75—4-77
PMASK registers, 4-75—4-77, 8-5

and VEN, 4-22

block-write cycle (with mask), 8-40

enabling load-write-mask cycles, 8-34

local-memory write cycle (with mask), 8-36

writing 1s complement of PMASK to VRAM write-
mask registers, 8-34

Index-19
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PMASKH, PMASKL. See PMASK registers
POPST instruction, 13-214

power and ground, pins, 2-16
Ve, 2-16
Vgg, 2-16

PPOP bits (PPOP0—PPOP4), 4-26—4-27

prefetching, 7-10—7-12
accessing the correct address, 7-12
after reads, 7-10—7-12
after writes, 7-10—7-12
enabling, 7-10—7-12
size of host data bus, 7-11—7-12

priorities of. . ., memory bus requests, 8-6
program counter. See PC

program-control instructions, 13-25—13-27
DINT, 13-95
DSJ, 13-103
DSJEQ, 13-104—13-105
DSJNE, 13-106—13-107
DSJS, 13-108
EINT, 13-109
EMU, 13-110
EXGF, 13-111
EXGPC, 13-112
EXGPS, 13-113
GETPC, 13-130
GETPS, 13-131
GETST, 13-132
IDLE, 13-133
MWAIT, 13-177
NOP, 13-180
POPST, 13-214
PUSHST, 13-215
PUTST, 13-216
RETM, 13-219
SETC, 13-226
SETF, 13-230—13-231
SEXT, 13-232
ZEXT, 13-268

program-control instuctions, SWAPF,
13-247—13-248

PSIZE register, 3-10, 4-77—4-78

PUSHST instruction, 13-215

PUTST instruction, 13-216
single-step interrupt, 6-17

Index-20

QFP package pinout, 2-5

RO, R1 signals, 2-9, 2-13, 8-18, 11-2
RAS signal, 2-9, 2-12, 8-3
RCAO0—RCA12 signals, 2-9, 2-12, 8-3, 8-53
effect of RCM bits, 4-21
RCM bits (RCM0—RCM1), 4-21, 4-78, 8-4
effect on local-memory cyles, 8-51, 8-52
write protecting the field, 4-22
read cycles
adding wait states, 8-46
general timing, 8-19—8-24
initiated by the host, 8-24
local memory, 8-18
timing with page mode, 8-20
VRAM read transfer, 8-30
read/write cycles, timing with page mode, 8-22
read-modify-write cycles
steps in operation, 8-22
timing with page mode, 8-22
with-dynamic bus sizing, 8-26
REFADR register, 4-78—4-79, 8-5
address output to RCA and LAD buses, 8-44
refreshes
See also screen refreshes
address output, 4-42
automatic screen refreshes, 4-40
CAS-before-RAS, 8-44
DRAM refreshes, 4-78
selecting the refresh rate, 4-23
host-access delays, 7-38
pending counter, initial state following reset, 6-23
pseudo-address, 8-44
REFADR register, 4-78
refresh address, 4-78
VRAM screen refreshes, enabling for VRAMs
with split serial registers, 4-38
register files, 4-6—4-8
file A, 4-6—4-8
file B, 4-6—4-8
illustration, 4-6
register used as auxiliary stack pointer, 3-29
SP, 4-5, 4-6
storing registers on the stack, 3-27
register-direct operands, 13-4
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register-indirect operands, 13-5
in XY mode, 13-9
with an offset, 13-6
with postincrement, 13-7
with predecrement, 13-8

registers, 4-1—4-14, 4-62—4-92
cache registers
data, 5-2, 5-3
segment start address, 5-2, 5-3
general-purpose registers, 4-6—4-8
I/O registers, 4-9—4-13
program counter (PC), 4-4
SP, 3-26
stack pointer (SP), 4-5
status register (ST), 4-2
STK, 3-29

reserved. . .
bits in the status register, 4-3
memory, 3-3

reset, 6-22—6-27
activity following reset, 6-24
configuring the TMS34020 at reset
selecting the endian addressing mode, 4-20,
4-21
selecting the row-/column-address mode,
4-20, 4-21
effects on the cache, 5-4
emulation considerations, A-7
host-present mode, 6-25
how to reset the TMS34020, 6-22—6-27
initial state following reset
cache, 6-23
refresh-pending counter, 6-23
registers, 6-23
signals, 6-22
protecting the addressing-mode configuration,
4-22
RESET signal, 2-16
self-bootstrap mode, 6-25
software reset
using NMI, 4-58
using RST, 4-58
value of ST, 4-2
RESET signal, 2-10, 6-2, 6-22—6-27
effect on HLT bit, 4-61
priority, 6-7
RET]! instruction, 6-10, 13-217—13-218
how it differs from RETM, 6-32
single-step interrupt, 6-17

RETM instruction, 6-10, 13-219
how it differs from RETI, 6-32
single-step interrupt, 6-17

retries
coprocessor cycles, 10-9
local-memory cycles, 8-13
on a host access, 4-64, 7-9

RETS instruction, 13-220
restrictions, 6-10

REV instruction, 13-221

RL instruction, 13-222, 13-223

RMO instruction, 13-224

rotate/shift instructions
RL, 13-222, 13-223
SLA, 13-233, 13-234
SLL, 13-235, 13-236
SRA, 13-237, 13-238
SRL, 13-239, 13-240

row address
bus, 2-12
configuration, 4-21
strobe, 2-12
time, 4-21, 8-8

RPIX instruction, 13-225

RR bits (RR0—RR2), 4-23, 4-78, 8-4
effect on local-memory cyles, 8-44

RST bit, 4-57, 4-58, 6-4, 7-3

S (select) bit, 8-25
SADDR register, 4-79
scan line duration, 4-67
SCLK signal, 2-10, 2-15, 9-3
SCOUNT register, 4-80—4-81
screen origin
alternate, 3-12
default, 3-12
screen refreshes
address output during, 4-42
addressing sequence
interlaced video, 9-53
noninterlaced video, 9-53
automatic refreshes, 4-40
CAS-before-RAS, 8-44
disabling, 9-49
during horizontal blanking, 9-42
effect of the display mask, 4-44
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generating addresses, 9-51
horizontal blanking
address generation, 9-52
minimum duration, 9-51
interlaced video, addressing sequence, 9-53
latency, 9-50
memory-to-register cycles, 4-39
midline reload, 9-43, 9-55
noninterlaced video, addressing sequence, 9-53
REFADR register, 4-78
refresh address, 4-78
register-to-memory cycles, 4-39
registers
DINC, 4-32
DPYMSK, 4-44
DPYNX, 4-42
DPYST, 4-46
scheduling, 9-50—9-51
split-serial-register midline reload, 4-38

screen sizes, 9-36

screens, configurable origin, 3-12

SDB, 1-12

segment miss, 5-6

self-bootstrap mode, 6-25

self-modifying code, effects on instruction cache, 5-8

serial registers, 4-38
converting pixel access to serial-register transfer
accesses, 4-39
register-to-memory cycles, 8-32, 8-33
split serial registers, 4-38
transfers, 8-6
status-code on local-memory cycle, 8-11

serration, ending (HESERR), 4-54

serration pulses, 9-15—9-16
on CSYNC, 9-16

SETC instruction, 13-226

SETCDP instruction, 13-227
implied operands
CONVDP, 4-29
DPTCH, 4-34

SETCMP instruction, 13-228
CONVMP register, 4-28
implied operands

CONVMP, 4-29
MADDR, 4-71
MPTCH, 4-72

Index-22

SETCSP instruction, 13-229
implied operands
CONVSP, 4-29
SPTCH, 4-83
SETF instruction, 13-230—13-231
SETHCNT register, 4-81—4-82, 9-4
SETVCNT register, 4-82—4-83, 9-5
SEXT instruction, 13-232
SF signal, 2-9, 2-12, 8-3, 10-2
shift instructions, 13-28
shift/rotate instructions
RL, 13-222, 13-223
SLA, 13-233, 13-234
SLL, 13-235, 13-236
SRA, 13-237, 13-238
SRL, 13-239, 13-240
sign-extending
field 0, 4-2
field 1, 4-2
signal buffering, for emulator connections, A-4
signal descriptions, 2-1—2-16
by category, 2-9—2-16
DRAM/VRAM interface, 2-12
host interface, 2-13
local-memory interface, 2-11—2-16
major interfaces, 2-8
multiprocessor interface, 2-13
pinouts, 2-2—2-7
PGA package, 2-2—2-7
QFP package, 2-5—2-7
power, 2-16
system control, 2-16
video interface, 2-15
single-step interrupt, 6-17, 6-28
disabling, 6-6
enabling, 6-6
interaction with other interrupts, 6-30
priority, 6-7
SIZE16 signal, 2-9, 2-11, 8-3, 8-12, 8-18
dynamic bus sizing, 8-25
SLA instruction, 13-233, 13-234
SLL instruction, 13-235, 13-236
software development board, 1-12

software libraries
8514 adaptor emulation, 1-12
CCITT data compression, 1-12
font, 1-12°
math/graphics, 1-12
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software reset, 7-32
using NMI, 4-58
using RST, 4-58
source pitch
conversion factor, 4-28—4-30
CONVSP register, 4-28
SPTCH register, 4-83—4-84
SP, 3-26, 4-5
effects of interrupts, 6-9
illustration, 4-5
position in the register files, 4-6
special-function pin, 2-12
SPTCH register, 4-83—4-84
XY-to-linear conversion, 3-15
SQR ('34082 pseudo-op), 14-90, 14-91
SQRD ('34082 pseudo-op), 14-92
SQRF ('34082 pseudo-op), 14-93, 14-94
SQRT ('34082 pseudo-op), 14-95, 14-96
SQRTD ('34082 pseudo-op), 14-97
SQRTF (34082 pseudo-op), 14-98, 14-99
SRA instruction, 13-237, 13-238
SRE bit, 4-40, 9-6
effect on local-memory cyles, 8-31, 8-32
SRINC bits, 9-7, 9-52, 9-53, 9-54, 9-55
SRINC value, 4-32, 4-33
SRL instruction, 13-239, 13-240
SRNX bits, 9-7, 9-52, 9-53, 9-54, 9-55
SRNX value, 4-42, 4-43
SRST bits, 9-52, 9-53, 9-54, 9-55
SRST value, 4-46
SS (single-step) status bit, 4-2, 6-3, 6-6, 6-17
clearing, 6-29
setting, 6-28
SSA registers, 5-2
illustration, 5-3
initial state following reset, 6-23
SSV bit, 4-38, 9-6
effect on local-memory cyles, 8-31, 8-58
ST, 4-2—4-3
and the stack, 3-29
BF bit, 6-3
definitions of status bits, 4-2—4-4
IE bit, 6-3, 6-6
illustration showing bit positions, 3-5, 4-2
initial state following reset, 6-23
instructions that change it, 6-2
IX bit, 6-3 ‘

SS bit, 6-3, 6-6, 6-17
value at reset, 4-2
stack pointer. See SP
stacks, 3-26—3-32
auxiliary stacks, 3-29—3-32
growing toward higher addresses, 3-31
growing toward lower addresses, 3-30
system stack, 3-26—3-29
instructions that pop values, 3-27
instructions that push values, 3-27
saving information during a subroutine call,
3-29
saving information during an interrupt, 3-29
saving register values, 3-27—3-29
standards, video
NSTC, 9-27
PAL, 9-27
RS-170, 9-27
SECAM, 9-27
starting corner, selecting, 4-30, 4-79
status bits, 4-2
status codes
bus cycle completion, 2-12
local-memory cycles
block write, 8-11
bus-locked operation, 8-11
cache fill, 8-11
color-latch register load, 8-11
coprocessor cycle, 8-10
data access, 8-11
DRAM refresh, 8-10
emulator operation, 8-10
host cycle, 8-10
instruction fetch, 8-11
interrupt-vector fetch, 8-11
pixel operation, 8-11
serial-register transfer, 8-11
write-mask load, 8-11
status register. See ST
strobes
byte-select strobes, 7-7
chip-select, 7-7
read strobe, 7-7
write strobe, 7-7
SUB instruction, 13-241
SUB ('34082 pseudo-op), 14-100—14-103
SUBB instruction, 13-242
SUBD ('34082 pseudo-op), 14-104—14-105
SUBF ('34082 pseudo-op), 14-106—14-109
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SUBI instruction, 13-243, 13-244
SUBK instruction, 13-245

subroutines
effects on PC, 4-4
effects on SP, 4-5
saving information on the stack, 3-29

subsegment miss, 5-5

SUBXY instruction, 13-246

SWAPF instruction, 13-247—13-248
symbolic debugger, A-1

sync signals
composite sync, CSYNC, 2-15, 4-37
ending
horizontal sync, 4-52
vertical sync, 4-87
horizontal sync
ending (HESYNC), 4-55
HSYNC, 2-15, 4-36
vertical sync, VSYNC, 2-16, 4-37

system
configuration
with a coprocessor, 10-18
with multiple processors, 11-3
configuration (CONFIG register), 4-20—4-24
considerations, bus faults, 6-20
control, signals, 2-16
CLKIN, 2-16, 8-2
LCLK1, LCLK2, 2-16, 8-2
LINT1, LINT2, 2-16, 8-2
RESET, 2-16
control (CONTROL register), 4-24—4-28
design
connecting an emulator to a target system,
A-2, A-3
emulation considerations, A-1—A-10
multiple processors, 11-1
with multiple TMS34020s, 7-40—7-41

system memory, 8-56

T bit, 4-25

tap point, 4-44

target cable, mechanical dimensions, A-9
target system, setup with XDS emulator, A-2
test and emulation, A-1—A-10
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TFILL instruction, 13-249—13-252
implied operands
COLOR1, 4-19
CONTROL, 4-27
CONVDP, 4-29
DADDR, 4-31
DPTCH, 4-34
OFFSET, 4-73
PMASK, 4-76
PSIZE, 4-77
SADDR, 4-79
WEND, 4-90
WSTART, 4-91
TIGA, 1-13
TM bits (TM0O—TM2), 4-24
TMS34010, registers not used by TMS34020
DPYADR, 4-35
DPYSTRT, 4-48
DPYTAP, 4-49
HSTADRH, 4-56
HSTDATA, 4-65
TMS34020
applications, 1-3
architecture, 1-4—1-9
block diagram, 7-5
compatibility with the TMS34010, 1-16—1-18
development tools, 1-10
in a graphics system, 1-14
instruction set, 13-1—13-31
addressing modes, 13-2—13-9
arithmetic instructions, 13-24
compare instructions, 13-24
condition codes for jumps, 13-26
context-switching instructions, 13-25—13-27
jump instructions, 13-25—13-31
logical instructions, 13-24
move instructions, 13-19—13-23
operand formats, 13-2—13-9
program-control instructions, 13-25—13-27
shift instructions, 13-28
summay, 13-9—13-18
XY instructions, 13-29
internal functions, 1-5
key features, 1-2—1-3
major interfaces, 1-8
overview, 1-1—1-18
TMS34020 Emulator, A-1
TMS34082, 14-1—14-7
key features, 14-2—14-7
overview, 14-2—14-7
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pseudo-ops, 10-3
See also Chapter 14
format, 14-3—14-5
register operands, 14-6—14-7
sample graphics system, 1-14
TMS44C251 (1M VRAM), 1-15
TR/QE signal, 2-9, 2-12, 8-3
transceivers, used in host interface, 7-6
transparency
enabling, 4-25
modes
on destination=COLORO, 4-24
on result=0, 4-24
on source=COLORO, 4-24
selecting a mode, setting the TM bits, 4-24
T bit, 4-25
TRAP L instruction, 13-256—13-258
TRAP N instruction, 13-253—13-255
traps, 6-21
how many supported?, 6-1
vector locations, 6-8 2

V (overflow) status bit, 4-3
VBLT instruction, 13-259—13-261
enabling the VRAM block-write feature, 4-22
implied operands
DADDR, 4-31
DPTCH, 4-34
DYDX, 4-51
PMASK, 4-76
PSIZE, 4-77
SADDR, 4-79
use of VRAM block-write feature, 8-39, 8-40,
8-41
Vee, 2-10
VCE bit, 4-39, 9-6
effect on local-memory cyles, 8-30, 8-31, 8-32
VCLK signal, 2-10, 2-15, 9-3
VCOUNT register, 4-84—4-86, 6-17, 9-5
external synchronization, 9-29
loading with the SETVCNT value, 4-82
VEBLNK register, 4-86—4-87, 9-5
interlaced video, 9-26
vector addresses, 6-8
VEN bit, 4-22, 8-4
effect on local-memory cyles, 8-34, 8-36

\

vertical
back porch, 9-10
front porch, 9-10
video timing (internal), 9-13—9-14
vertical blanking, 9-9 '
interlaced video, 9-23
NTSC and PAL standards, 9-27
vertical sync, 9-9
direction, 4-37
vertical timing
SETVCNT register, 4-82
VCOUNT, 4-84
VESYNC register, 4-87
VOTAL register, 4-89
VSBLNK register, 4-88
VESYNC register, 4-87—4-88, 9-5
interlaced video, 9-25
VFILL instruction, 13-262—13-263
enabling the VRAM block-write feature, 4-22
implied operands
DADDR, 4-31
DPTCH, 4-34
DYDX, 4-51
PMASK, 4-76
PSIZE, 4-77
use of VRAM block-write feature, 8-39, 8-40,
8-41
video
American vs. European, 9-21, 9-27
capture enable, 4-39
capture feature, 9-48
composite video, 9-15—9-17
enabling/disabling, 4-38
control
CSYNC direction (CSD bit), 4-37
HSYNC direction (HSD bit), 4-36
selecting CBLNK or VBLNK, 4-38
selecting CSYNC or HBLNK, 4-38
VSYNC direction (VSD bit), 4-37
display interrupt, 9-37
display mask, 4-44—4-46
display next address, 4-42
enabling the display, 4-40
equalization region, 9-15—9-17
external synchronization, 9-29—9-35
horizontal timing, 9-11—9-12
interlaced video, 9-21—9-28
interlaced video (selecting), 4-40
midline reload, 9-55 ‘
midlines reload, 9-43—9-46
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noninterlaced video, 9-18—9-20
noninterlaced video (selecting), 4-40
registers, 9-4—9-8

DINC, 9-7

DPYCTL, 9-5

DPYMSK, 9-8

DPYNX, 9-7

DPYST, 9-7

HCOUNT, 9-4

HEBLNK, 9-4

HESERR, 9-4

HESYNC, 9-4

HSBLNK; 9-4

HTOTAL, 9-4

SETHCNT, 9-4

SETVCNT, 9-5

VCOUNT, 9-5

VEBLNK, 9-5

VESYNC, 9-5

VSBLNK, 9-5

VTOTAL, 9-5
screen refreshes, 9-55

disabling, 9-49

generating addresses, 9-51

scheduling, 9-50—9-51
serration region, 9-15—9-17
signals, 2-15, 9-2

CBLNK/VBLNK, 2-15, 9-2

CSYNC/HBLNK, 9-2

HSYNC, 2-15, 9-3

SCLK, 2-15, 9-3

VCLK, 2-15, 9-3

VSYNC, 2-16, 9-3
standards

NTSC, 9-27

PAL, 9-27

RS-170, 9-27

SECAM, 9-27
start address for display, 4-46—4-48
timing examples, 9-38—9-42
timing registers

DPYCTL, 4-36

HCOUNT, 4-52

HEBLNK, 4-53

HESERR, 4-54

HESYNC, 4-55

HSBLNK, 4-66

HTOTAL, 4-67

SCOUNT, 4-80

SETHCNT, 4-81—4-82
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SETVCNT, 4-82—4-83
VCOUNT, 4-84
VEBLNK, 4-86
VESYNC, 4-87
VSBLNK, 4-88
VTOTAL, 4-89

vertical timing, 9-13—9-14

VRAM control, 9-42

video control logic

horizontal blanking
HEBLNK, 4-53
HSBLNK, 4-66
horizontal timing, HCOUNT, 4-52
scan line duration, 4-67
serration, HESERR, 4-54
sync signals
HESYNC, 4-55
VESYNC, 4-87
vertical blanking
VEBLNK, 4-86
VSBLNK, 4-88

video timing, 9-1—9-58
VLCOL instruction, 13-264—13-265

implied operands, COLOR1, 4-19

VRAMSs, 9-42

1M VRAMSs, 1-15, 2-12, 9-55
alternate write transfers, 8-33
automatic screen refreshes, 4-40
big-endian addressing, 3-25
block-write cycles, 8-37
data mapping, 8-41
with mask, 8-37, 8-40
without mask, 8-37, 8-39
block-write modes, 4-22
bulk initialization, 9-47
control, 9-42
data expansion, 8-37
display mask, 4-45
fast fills, 8-37
load-color-register cycles, 8-37, 8-38
load-write-mask cycles, 8-34
memory-to-register cycles, 4-40
memory-to-serial register cycle, 8-30
memory-to-split-serial register cycle, 8-31
midline reload, 4-38
pseudo-write transfer, 8-32
screen refreshes, 4-38, 4-39, 4-40
during horizontal blanking, 9-42
serial registers, 4-38
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serial-register transfer cycles, 4-39
adding wait states, 8-48
telling the TMS34020 that the graphics system
contains special-function VRAMS, 4-22
TMS44C251, 1-15
write cycles, with mask, 8-36
write transfers, 8-32
write-mask cycles, 8-34
VSBLNK register, 4-88—4-89, 9-5
interlaced video, 9-26
VSD bit, 4-37, 9-6
Vgs, 2-10
VSYNC signal, 2-16, 9-3
pin number, 2-10
selecting as input or output, 4-37
VTOTAL register, 4-89—4-90, 9-5
interlaced video, 9-26

W bits (WO—W1), 4-25, 6-17
wait states, 8-46—8-48
coprocessor cycles, 10-9
extending a local-memory cycle, 8-12

WE signal, 2-9, 2-12, 8-3, 10-2
WEND register, 4-90—4-91

window checking
defining a window
end address (WEND), 4-90
start address (WSTART), 4-91
effect of DYDX, 4-50
modes, selecting, 4-25
pixel arrays, 3-19
W bits (W0O—W1), 4-25
window-violation interrupt, 6-17
window-violation interrupt, 4-25, 6-17
disabling, 6-6
enabling, 4-69, 6-6
pending indication, 4-70
priority, 6-7
worst-case, delays to host accesses, 7-37
bus-master arbitration, 7-38
CPU cycles, 7-39
DRAM:-refresh cycles, 7-38
host request synchronization, 7-38
previous host cycle, 7-38
screen-refresh cycles, 7-38

write cycles
adding wait states, 8-46
block-write cycles
data mapping, 8-41
with mask, 8-40
without mask, 8-39
general timing, 8-19—8-24
initiated by the host, 8-24
local memory, 8-18
serial-register-to-memory cycles, 8-32, 8-33
timing with page mode, 8-20
VRAM block-write cycles, 8-37
with mask, 8-36
write masks
loads, status code on local-memory cycle, 8-11
local-memory cycles, 8-34
write-enable signal, 2-12
write-per-bit (block write) operation, 4-22
write-with-mask, 4-22
WSTART register, 4-91—4-92
WVE bit, 4-69, 6-3
WVP bit, 4-70, 6-4, 6-17

X1E bit, 4-69, 6-3

X1P bit, 4-70, 6-4, 6-15

X2E bit, 4-69, 6-3

X2P bit, 4-70, 6-4, 6-15

XDS emulator, 1-12, 4-63, A-1

XOR instruction, 13-266

XORl instruction, 13-267

XY addressing, 3-14
array addresses

destination address (DADDR), 4-30
source address (SADDR), 4-79

benefits, 3-14
configurable screen origin, 3-11
coordinate range, 3-14
format illustration, 3-14
general-purpose registers, 3-14
instructions that use it, 3-15
limits, 4-50
mapping to on-screen memory, 3-12
OFFSET register, 4-73
origin, 3-14
pixels, 3-11, 3-14
window checking, 3-14

Index-27
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XY instructions, 13-29

ADDXY, 13-38

ADDXY], 13-39

- CMPXY, 13-84

CVXYL, 13-92—13-93
FILL XY, 13-117—13-120

XY-to-linear conversion, 3-15—3-17

automatic conversion, 3-15
calculating the Y component, 3-15
CVXYL instruction, 3-16
formula, 3-15
pitch
actual pitch, 3-15
conversion factors, 3-15, 3-16
destination pitch, 4-28, 4-34
mask pitch, 4-28, 4-72
source pitch, 4-28, 4-83

Index-28

process, 3-17

Y-zoom, 4-32
increment value, 4-33, 4-42
Y-zoom feature, 9-56—9-57
YZCNT bits (YZCNTO—YZCNT4), 4-42, 9-7, 9-56
YZINC bits (YZINCO—YZINC4), 4-32, 4-33, 9-7

Z (zero) status bit, 4-3

zero-extending
field 0, 4-2
field 1, 4-2
ZEXT instruction, 13-268
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