
































































































































































































































































































low Priority Commands 

When the read pointer equals the write pointer, the Command FIFO is 
defined to be empty. This definition requires that the Command FIFO 
must at all times have at least one unused location. 

A status area is maintained in DRAM by the CL480 which gives the sta­
tus of the currently executing or just completed command and other in­
formation. The structure of the status area is shown below and on the 
next page. 

processing state state = idle, play, pause, freeze, 
singlestep, scan, slow, 

most recent cmd 10 dumpdata, displaystill 

most recent cmd status status = working (0), done (1) 

interrupt status 

video rate buf fullness 

audio rate buf fullness 

sector error status 

12.2.2 User Data FIFO 
The CL480 user data FIFO is almost exacdy the same as the Command 
FIFO just described. Is is maintained as a circular buffer, with the 
CL480 microcode maintaining the write pointer (any user data encoun­
tered is written here), and the host processor maintaining the read point­
er. The host compares the read and write buffer to determine if any data 
exists in the read or write pointers. 
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Macro commands are written into local DRAM by the host as 
described in Section 4.2.4, DRAMIROM Access. 

When local DRAM_data is read, the contents of the currently selected 
local DRAM location are returned to the host. When DRAM_data is 
written by the host, the currently selected DRAM location is written 
with the same data. 

CL480 DRAM memory locations are shown below: 

Status Area 

Writing Macro Commands 

12.3 
Writing Macro 
Commands 

OxCO PROC_STATE: Processing State (includes Play, Freeze, Pause, DisplayStill, Scan, SingleStep, SlowMotion) 

OxC2 MRC_ID: Most recent command 10 (either currently or most-recently executed command) 

OxC4 MRC_STATUS: Most recent command status (0 = in progress; 1 = done) 
OxCS INT _STATUS: Interrupt status (INT - follows order of Figure 11-3) 

OxC8 VRB_FULLNESS: Video rate buffer fullness (in multiples of 16 bytes) 

OxCA ARB_FULLNESS: Audio rate buffer fullness (in mUltiples of 16 bytes) 

OxCE SE_STATUS: Sector error status (See DumpDataO command) 

High Priority Command 
OxEO Command 10 (See Section 12.1) 

OxE2 ARGUMENT1: Argument 1 

OxE4 ARGUMENT2: Argument 2 

OxES ARGUMENT3: Argument 3 

OxE8 ARGUMENT4: Argument 4 

OxEA ARGUMENT5: Argument 5 

OxEC ARGUMENT6: Argument 6 

OxEE ARGUMENT7: Argument 7 

Pointers 
OxFO CMFD_SADDR: Command FIFO start address (See Section 12.2.1, Command FIFO) 

OxF2 CMFD EADDR: Command FIFO end address 

OxF4 UDF _SADDR: User data FIFO start address (See Section 12.2.2, User Data FIFO) 
OxF6 UDF _EADDR: User data FIFO end address 

OxF8 CMFD_READ: Command FIFO read pointer 
OxFA CMFD_WRITE: Command FIFO write pointer 

OxFC UDF _READ: User data FIFO read pointer 

OxFE UD_WRITE: User data FIFO write pointer 

• • • 
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Writing Macro Commands 

Ox100 

Ox200 

Ox300 

Ox330 
Ox332 
Ox334 
Ox336 

Ox340 

• • • 
Command FIFO 

User Data FIFO 
This FIFO contains application-specific data 
from the MPEG video bitstream. The user data 
FIFO contains the last user data read from the 
video bitstream. 

Video Parameters 

ROM Header and Subheader 

***Only valid in Pause or Idle*** 
ROM_HEADER_BASE: 

Minutes, Seconds (in separate bytes; packed BCD format) 
Frame, Mode (in separate bytes; packed BCD format) 

File Number, Channel Number 

SubMode, Coding Information 

MPEG sequence_header Parameters 

horizontal_size 

vertical_size 

pel_aspeccratio 

picture_rate 

bitJate upper 15 bits 

bicrate lower 3 bits 
vbv _buffer_size 

constrai ned_parameter _flag 

load_intra_quantizer _matrix 

10ad_nonJ ntra_q uantizer _matrix 

• • • 
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Ox354 

Ox35C 

Ox380 

• • • 
GOP Header Parameters 

time_code upper 12b+1b marker 
time_code lower 12 bits 
closed_gop 
broken_link 

Picture Header Parameters 
temporaCreference 

picture_coding_type 
vbv_delay 
full_peUorward_ vector 
forward_Lcode 
full_pel_backward_ vector 
backward_Lcode 

Configuration Area* 

Video bitstream buffer start (in multiples of 512 bytes) 

Video bitstream buffer end (in multiples of 512 bytes) 

Audio bitstream buffer start (in multiples of 512 bytes) 

Audio bitstream buffer end (in multiples of 512 bytes) 

Audio output buffer start (in multiples of 512 bytes) 

Audio output buffer end (in multiples of 512 bytes) 

reserved 

reserved 

reserved 

reserved 

Initial value of Prog_1I0 1 register (misc. functions) 

Initial value of Audio_mode register (audio config) 

Initial value of CO_cnfg register (CD-ROM config) 

Initial value of VID_csync register (interlaced,vsync pin,COII ... ) 

Initial value of ROM_mode register (Sets Rom acces time ... 
Initial value of DRAM_ref register (sets refresh counter) 
Initial value of SPU_audave register (enables R+L mode) 
Initial value of VID_interpcoeff register (hor,vert interpolation coeffs) 
Initial value of VID_weightkO register (KO coef. of YUV to RGB conversion) 
Initial value of VID_weightk1 register (K1 coef. of YUV to RGB conversion) 
Initial value of VI D_weightk2 register (K2 coef. of YUV to RGB conversion) 
Initial value of VIO_weightk3 register (K3 coef. of YUV to RGB conversion) 
Initial value of VID_weightk4 register (K4 coef. of YUV to RGB conversion) 

• • • 

Writing Macro Commands 

*Stored as part of microcode file and downloaded to DRAM with microcode. 
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Writing Macro Commands 

Ox400 

Ox8000 

12-8 C-Cube Microsystems 

• • • 
Configuration Area (cont.) 

Initial value of VID_selmode register (Misc video: hsync i/o, vclk, conv. offset, ... ) 
Initial value of VID_active register (Active region config) 
Initial value of VID_leftbor register (left border) 
Initial value of VID_colorr register (border color: Cr) 
Initial value of VID_colorYCb register (border color: Y, Cb) 
Initial value of VID_hsync_low register (width of hsync low) 
Initial value of VID_hsync_hi register (width of hsync hi) 
Initial value of VID_vstp register (vsync toggle point) 
Initial value of VID_hintp register (horizontal interrupt position) 

Default Starting layer for PlayO command 
(layer to begin search for sync/start codes, 
O=CD-ROM, 1= MPEG system, 4=CD-DA) 

Default DisplayStiIIO hi-res still transition mode 
(O=blank screen first, 1=overwrite previous still) 

Default value of DumpDataO length parameter 
Default value of DumpDataO Address parameter (word address) 
Base address for DumpDataO Address parameter (16-byte address) 
Default value of SetErrorlevelO Errorlevel parameter 
Default value of SetlnterruptMaskO IntEventEna parameter 
Default value of SetMuteO MuteSetting parameter 
Default value of SetStreamsO VideoStreamlD parameter 
Default value of SetStreamsO AudioStreamlD parameter 
Reserved 
Default value of SetVideoFormatO Format parameter 
Default value of SetVideoFormatO Interlaced parameter 
Default value of SetWindowO leftBorder parameter 
Default value of SetWindowO TopBorder parameter 
Default value of SetWindowO XOffset parameter 
Default value of SetWindowO YOffset parameter 
Default value of SetWindowO Width parameter 
Default value of SetWindowO Height parameter 

Default values for MPEG sequence header parameters 
(during execution of all Play-type commands except DisplayStill): 

Horizontal size 
Vertical size 
Picture Rate 

Default values for MPEG sequence header parameters 
(during execution of DisplayStiliO command): 

Horizontal size 
Vertical size 

Microcode (31K bytes) 

Bitstream Buffer 

(During DumpData command,data buffer) 



CL480 macro commands are divided into three functional categories: 

o Set-type 

o Play-type 

o Control 

Each command group has distinct properties, which are described be­
low, in Table 12-1. 

12.4.1 Set-type Commands 
The CL480 has seven Set-type macro commands, all of which: 

o Never affect the command state 

o May be issued regardless of the current command state 

o Have no effect on the decoding process, except for SetVideoFor­
matO, which helps determine if video sequences are transcoded 

12.4.2 Play-type Commands 
The CL480 has eleven Play-type macro commands, each of which caus­
es the: 

o Current command state to change 

o Macro command processing to be suspended 

o Microcode to transition into the PLAY-SETUP state and the 
CL480 to be configured to accept bitstream data 

12.4.3 Control Commands 
The CL480 has three Control macro commands, each of which: 

o Can be issued regardless of the current command state 

o Is high priority 

Macro Command Groups 

12.4 
Macro Command 
Groups 
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Macro Command Reference 

Table 12-1 Macro Command Summary 

Effect on 
Command Func. 

Category Priority State Name Description Code Page 

SetBorderColorO Sets border color 0207 12-25 
SetErrorLevelO Sets error level for DisplayStillO 0119 12-26 

Set-type Low Yes SetlnterruptMaskO Enables/disables interrupts to host 0104 12-27 

SetStreamsO Selects which streams to decode 0213 12-30 

SetVideoFormatO Sets format to NTSC, PAL or progressive 0305 12-31 

SetWindowO Sets video window size and location 0606 12-32 

DispiayStil101 Decodes/displays single still picture w/ audio OOOC 12-11 

DisplayStill(start) Same as above but specifies starting point 020C 12-12 

DisplayStill(start,stop) Decodes/displays multiple still pictures wi audio 040C 12-13 

DumpDataO Performs ECC on CD-ROM data 0314 12-14 

FreezeO Freezes display but continues decoding 0010 12-17 

Play-type Low Yes PauseO Freezes display and decoding process OOOE 12-19 

PlayO Decodes and displays at normal rate 0000 12-20 

Play(start, stop) Same as above but specifies start/stop 0400 12-21 

ScanO Decodes and displays next single I-picture OOOA 12-24 

SingleStepO Decodes and stores next single picture 0008 12-33 

SlowMotionO Decodes and displays at slower rate 0109 12-34 

Set-type SetMuteO Sets audio mute and attenuation 8118 12-29 

High No FlushBitstream(f Discards contents of bitstream buffer 8002 12-16 

Control InquireBufferFullnessO Measures data in bitstream buffer 8001 12-18 

Yes ResetO Reinitializes CL480 and its microcode 8000 12-23 

1. Allows display of a high-resolution still image with double horizontal and vertical resolution as specified in VideoCD 2.0. 
2. Not included in the alpha release of microcode. 

12.5 
Macro Command 
Reference 

Note: If a macro command is issued and afunction code con­
tains a value other than one o/the values listed in the Func­
tion Code column above, indeterminate behavior occurs. 

All CL480 macro commands are listed alphabetically in the pages that 
follow. 
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DisplayStill() 

Format: 
Priority: 
Category: 

Command ID 

DisplayStiliO 
Low 
Play-type 

oooe 

The DisplayStillO command decodes and displays a single picture. It 
flushes the bitstream buffer, decodes the next intra-coded still picture, 
and displays it. At the conclusion of this command, the CL480 transi­
tions to the "freeze" state. Therefore, audio is enabled and continues to 
be decoded and output after the still picture is displayed. 

The resolution of the still picture is determined by the dimensions coded 
in the video sequence header. For Video CD, this command should be 
preceded by a SetStreamsO command which selects the VideoStreamID 
to be either OxEl (normal resolution, 352x240 or 352x288) or OxE2 
(high resolution, 704x480 or 704x576). 

For normal resolution (352x240 or 352x288), the video display is fro­
zen while decoding takes place. When decoding is complete, display is 
switched to the newly decoded still picture. 

For high resolution (704x480 or 704x576), there are two picture tran­
sition modes: overwrite and blanking. For overwrite mode, the picture 
is displayed as it is decoded with the newly decoded still picture filling 
the display from top to bottom. For blanking mode, the display is im­
mediately blanked to the background color at the start of decoding a 
new picture. Regardless of the mode, if the previous command was dis­
playing normal resolution video, the display is immediately blanked. 
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DisplayStili (starn, start2) 

Format: 
Priority: 
Category: 

Command 10: 

DisplayStill(start1, start21 
Low 
Play-type 

020C 

This command functions the same as DisplayStillO but starts decoding 
the still picture from specified starting point (start2 must be zero for 
Video CD). This command terminates after the first still picture is de­
coded. 

DisplayStill(startl, start2) arguments are defined as follows: 

short int Startl,Start2; /* Location to start decoding (Minutes, Seconds, Frame) */ 
/* Startl is comprised of bytes: Minutes, Seconds (in 

packed BCD format)*/ 
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/* Start2 is comprised of bytes: Frame (in packed BCD for 
mat), Mode (=2) */ 



DisplayStill(start1, start2, stop1, stop2) 

Format: 
Priority: 
Category: 

Command 10: 

DisplayStill(start1, start2, stop1, stop21 
Low 
Play-type 

040C 

This command functions the same as DisplayStillO but starts decoding 
the still picture from a specified starting point (start2 must be zero for 
Video CD). This command will decode and display a sequence of still 
pictures until the stop point is reached (i.e., a "slide show"). Audio de­
coding begins when the first audio access unit is detected. 

DisplayStilI(startl, start2, stopl, stop2) arguments are defined as fol­
lows: 

short int Startl,Start2; /* Location to start decoding (Minutes, Seconds, Frame) */ 

/* Startl is comprised of bytes: Minutes, Seconds (in 
packed BCD format*/ 

short int Stopl, Stop2; 

/* Start2 is comprised of bytes: Frame (in packed BCD 
format), Mode (=2) */ 

/* Location to stop displaying (Minutes, Seconds,Frame) */ 
/* Stopl is comprised of bytes: Minutes, Seconds (in 

packed BCD format*/ 
/* Stop2 is comprised of bytes: Frame(in packed 

BCD format), Mode (=2) */ 
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DumpData() 

Format: 
Priority: 
Category: 

Syntax: 

DumpData (starn, start2, length, address) 
Low 
Play-type 

0314 

The DumpData command performs error correction on CD-ROM data. 
It reads Mode 1 or Mode 2 Form 1 data from disk from a specified start­
ing point and for the specified length (up to a maximum of 16 sectors). 
DumpDataO corrects data using ECC information, if necessary, and 
reads up to 16 sectors (32 KBytes) into a buffer in DRAM. The starting 
address of this DRAM buffer is specified by the Address parameter (16-
bit word address). 

At the conclusion of this command, the last sector address read and the 
sector error status are stored into the Status Area. (Note: Only the first 
subheader is saved to be read by the host.) The sector error status is a 
word which reflects which sectors were read error-free or were correct­
ed using ECC. Each bit of the sector error status designates the error 
status for a particular sector: bit 15 corresponds to the first sector read 
and bit 0 to the 16th sector read. A" 1 " in a particular bit position indi­
cates that the corresponding sector was uncorrectable. If the length is 
less than 16, then unused bits of the sector error status are cleared. After 
updating the Status Area and if the END-D bit has been set by the 
SetlnterruptMaskO command, a host interrupt is generated. 

Note: If the data read from the specified location is not 
ModelForml or Mode2Forml, then its validity is not as­
sured. 
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DumpDataO arguments are defined as follows: 

short int Start1,Start2; /* Location to start reading (Minutes ,Seconds ,Frame) */ 
/* Start1 is comprised of bytes: Minutes,Seconds (in 

packed BCD format*/ 
/* Start2 is comprised of bytes: Frame(in 

packed BCD format*/,Mode (=2) */ 
short int Length; /* Length of sequence to read (maximum of 16 sectors) */ 
short int Address; /* Address in CL480 local DRAM to store the corrected */ 

/* data (16-bit word address).It is recommended that*/ 
/*the address parameter point to a buffer within */ 
/*the bitstream buffer area.The size of this buffer is */ 
/* Length*2048 bytes. The entire corrected data buffer */ 
/* must reside within ratebuffer space as designated */ 
/* in the configuration area. */ 
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FlushBitstream() 

Format: 
Priority: 
Category: 

Command 10: 

FlushBitstream 
High 
Control 

8002 

The FlushBitstreamO macro command causes the CL480 to delete the 
unprocessed contents of all video and audio bitstream buffers. 

The CL480 continues to display the most-recently decoded picture after 
FlushBitstreamO has been issued. 
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Format: FreezeO 
Priority: Low 
Category: Control 

Command 10: 0010 

The FreezeO command causes the display to freeze but allows the 
CL480 to continue decoding. In the freeze state, all decoded data is dis­
carded. 

Freeze applies to video only. Audio output continues normally. 

When the host interface is disabled (HOST_ENA = 0), the FreezeO 
command may be initiated by resetting the host interface pin, HD[ 1] 
(MUTEl), to zero and setting the host interface pin, HSEL[O] (STOP/ 
PLAY), to one. 

Freeze() 
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InquireBufferFullness() 

Format: 
Priority: 
Category: 

Command 10: 

InquireBufferFullnessO 
High 
Control 

8001 

The InquireBufferFullnessO command returns the amount of data currently 
used in the video and audio bit stream buffers. The fullness of each buffer is 
represented as a multiple of 16 bytes and is written into the Status Area in 
DRAM. 
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Format 
Priority: 
Category: 

Syntax: 

Pause() 
Low 
Play-type 

DDDE 

The PauseO macro command freezes the display and holds the decoding 
processes. Audio output is disabled. 

When the host interface is disabled (HOST_ENA= 0), the PauseO com­
mand may be initiated by setting the host interface pin, HD[ 1] 
(MUTEl), to one and setting the host interface pin, HSEL[O] (STOPf 
PLAY), to one. 

Pause() 
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Play() 

Format: 
Priority: 
Category: 

Command 10: 

PlayO 
Low 
Play-type 

0000 

Compressed data input is enabled and decoding begins at the first packet 
start code. Synchronization of the video and audio streams takes place 
by comparing presentation time stamps passed in the data stream with 
the system time clock. 

After the PlayO command is issued, the CL480 begins a hierarchical 
search through the CD-ROM and MPEG layers. The CL480 will first 
look for sector sync. In the event that no sector sync is found in the first 
8K bytes, the CL480 searches for MPEG system layer start codes (pack, 
packet, or system header). If, after an appropriate period, no system lay­
er start code is found, the CL480 will switch to CD-DA mode. Subse­
quently, if a sector sync is found and the format is Mode 2 Form 2, the 
CL480 will switch back to normal playback with CD-ROM decoding. 

The CL480 will by default begin this hierarchical search at the CD­
ROM layer. The starting layer for this search can be changed by setting 
the starting_layer variable in the configuration area (O=CD-ROM, 1= 
MPEG system, 4=CD-DA). 

When the host interface is disabled (HOST_ENA = 0), the PlayO com­
mand is executed only while the host interface pin, HSEL[O], is zero. If 
HD[O] (MUTEO) is set to one, then either the PauseO or FreezeO com­
mands are executed. 

Note: If the CD-ROM decoder encounters the Auto Pause in 
sector data while the Play() command is executing, the 
ClA80 does NOT pause automatically. 
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Format: 
Priority: 
Category: 

Command ID: 

Play(start1, start2, stop1, stop2) 

Play(start1, start2, stop1, stop21 
Low 
Play-type 

0400 

This command functions the same as the PlayO command described on the 
previous page, but only plays sequences from a specified starting point on 
disk to the specified stopping point. Video decoding begins when the first 
"I" picture is detected. Audio decoding begins with the first audio access 
unit is detected. Video decoding and display continues after the stop point 
is reached for all complete compressed pictures stored in the video rate 
buffer. At this command's conclusion, the CL480 transitions to the 
"pause" state. 

Immediately after this command is issued, the CL480 begins looking for 
an address greater than or equal to the start point and less than the stop 
point. During this time, if an address is detected which is greater than or 
equal to the stop point, the CL480 will terminate the command immedi­
ately and, if the AOR bit has been set by the SetInterruptMaskO command, 
cause a host interrupt to be generated. When the CL480 finds an address 
which is greater than or equal to the start point and less than the stop point, 
it initiates full rate CD-ROM and MPEG decoding and display. During 
this time, if an address is detected which is less than the start point or 
greater than or equal to the stop point, the CL480 will terminate the com­
mand and, if the AOR bit has been set by the SetInterruptMaskO com­
mand, cause a host interrupt to be generated. 

The Play(startl, start2, stopl, stop2) arguments are defined as follows: 

short int Startl,Start2i /* Location to start playing (Minutes, Seconds, Frame) */ 
/* Startl is comprised of bytes: Minutes, Seconds (in 

packed BCD format*/ 
/* Start2 is comprised of bytes: Frame (in 

packed BCD format*/, Mode (=2) */ 
short int Stopl, Stop2i /* Location to stop playing (Minutes, Seconds, Frame) */ 

/* Stopl is comprised of bytes: Minutes, Seconds (in 
packed BCD format*/ 

/* Stop2 is comprised of bytes: Frame (in 
packed BCD format*/, Mode (=2) */ 
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If this command is issued with all four arguments set equal to zero after 
a PauseO command has been executed, the CL480 will start at the first 
sector after where it had paused. Thus, this command is useful for re­
starting after a PauseO as in the sequence of PlayO, PauseO, wait for 
END-P interrupt, seek the CD, Play(=O, =0, =0, =0). 
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Format: ResetO 
Priority: High 
Category: Control 

Command ID: 8000 

ResetO is a high-priority macro command which is used to halt the ex­
ecution of the current command and re-initialize the CL480 and its mi­
crocode. When this command is executed: 

o The contents of the bitstream buffer, the Command FIFO, and the 
picture buffers are lost. 

o The video display process is re-initialized and the output window 
blanked (screen is filled with current border color). 

o The CL480 enters the "idle" state and is ready to accept the next 
command. 

Note: This is the only high-priority macro command which 
has an effect on the command processing state. 

The ResetO macro command is typically used only to recover from er­
ror conditions. When suspending and resuming decode operations, or 
when changing from decoding one bitstream to another, some combina­
tion of the FlushBitstreamO and PauseO commands should be used. Un­
like the ResetO command, these commands allow the CL480 to 
continue to receive bitstream data and to continue to display the last pic­
ture decoded. 

The ResetO command is done when the processing state is set to done. 

Reset() 

Macro Commands 12-23 



Scan() 

Format: 
Priority: 
Category: 

Command ID 

ScanO 
Low 
Play-type 

DDDA 

The ScanO command searches for the first "I" picture in the buffer, de­
codes it, and displays the picture. If the "I" picture includes user data, 
the CL480 will extract the user data, store it into DRAM, and interrupt 
the host if the USR bit has been set by the SetInterruptMaskO com­
mand. After decoding is complete, the CL480 flushes the bitstream 
buffer, interrupts the host if the SCN bit has been set by the SetInterrupt­
MaskO command, and waits for the next command. 

The CL480 will decode and play back any audio sectors it finds while 
searching for the "I" picture. Audio output can optionally be disabled 
through the SetMuteO command. 

When the host interface is disabled (HOST_ENA = 0), the ScanO com­
mand may be initiated by setting the host interface pin, HSEL[1] 
(SCAN), to one. At the completion of the command, the CL480 sets 
the INT pin to one. 

The decoded I-picture is stored in one of the picture buffers in the 
CL480's DRAM and is immediately posted for display; it remains in 
DRAM and is displayed until the next Play-type macro command is ex­
ecuted. 
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SetBorderColor() 

Format: 
Priority: 
Category: 

Command 10: 

SetBorderColor(Cr-Border, YCb-Border) 
Low 
Set-type 

0207 

The SetBorderColorO command sets the border colors. The new border 
color parameters will take, effect after the next vertical blanking period. 

SetBorderColorO arguments are defined as follows: 

short int Cr-Border; 
short int YCb-Border; 

/* Cr (bits 7:0) component of border color */ 
/* Y (bits 15:8) and Cb (bits 7:0) of border color*/ 
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SetErrorLevel() 

Format: 
Priority: 
Category: 

Command 10: 

SetErrorLeve I(ErrorLeve II 
Low 
Set-type 

0119 

The SetErrorLevelO command sets the error level for use by the Dis­
playStillO command. The error level determines the action taken by the 
CL480 after reading video or audio data which has been corrupted. 

The SetBorderLevelO argument is defined as follows: 

short int ErrorLeveli /* Error processing level */ 
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S etl nte rru ptM ask() 

Format: 
Priority: 
Category: 

Command 10: 

SetlnterruptMaskUntEventEna) 
low 
Set-type 

0104 

The SetlnterruptMaskO macro command is used to enable interrupt 
events and select the interrupt lines which are logically connected to 
each event. A" 1" in a particular bit position of IntEventEna will en­
able an interrupt for the event corresponding to that bit. When one or 
more interrupt events occur, the Interrupt Status Word in the Status Area 
will be updated to reflect which interrupt events occurred and the inter­
rupt pin, INT, will be set to 1. 

The SetlnterruptMaskO command argument is defined as follows: 

short int IntEventEnai /* Interrupt event enable (1= event enabled) */ 

The assignment of IntEventEna bits is shown on the next page. 
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Table 12-2 

Mask Interrupt 
Bit Name 

0 ERR 

PIC-V 

3 SEQ-V 

7 AOR 

8 UNO 

10 RDY-S 

12 USR 

13 END-P 

Mask Bit Assignments 

Description 

Bitstream data error -The CL480 has detected an erro code or other data for­
mat error in the data stream. 
New picture display - The CL480 has detected a picture start code and the 
new picture is about to be displayed for the first time. 
Sequence header display -The CL480 has detected a Sequence header start 
code and the first picture of the sequence is about to be displayed for the first 
time. 
Address Out of Range - During execution of the play! start1, start2, stop1, 
stop2) command, a sector header address has been detected which is out of 
range. 
Buffer underflow -The bitstream buffer is empty and the CL480 is waiting for 
more data. 
Ready for data during Slow Motion - The CL480's video rate buffer fullness 
has fallen below a threshold and the CL480 is requesting more data. 
User Data ready -The CL480 has decoded the User Data of the picture header 
and has transferred it to DRAM. 
End of Pause, SingleStep, or SlowMotion -The CL480 has finished execution 
of the PauseO, SingleStepO, or SlowMotionO commands and has updated the 
status area with the last sector address. This bit is ignored during execution 
of other commands. 

14 END-D End of DumpData command - The CL480 has completed the DumpData com­
mand and the corrected data is stored in DRAM. 

15 A/E/E Submode is Auto Pause, End of Record, of End of File - The CL480 has read 
the ROM Subheader and the submode is Auto Pause (Trigger), End of Record, 
or End of File. 
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Format: 
Priority: 
Category: 

Command 10: 

SetMute(muteSetting) 
High 
Set-type 

8118 

The SetMuteO macro command is used to change the audio attenuation 
settings as shown in Table 12-3. The video output is not affected. 

Table 12-3 

MUTED 
o 
1 
o 

Audio Attenuation Based on SetMuteO 

MUTE1 
o 
o 

Attenuation on the PCM 
OdB 

-12 dB 
-00 (20 ms soft mute) 

-12 dB 

The SetMuteO argument is defined as follows: 

SetMute() 

short int MuteSettingi /* Bits [0:1] are the audio mute & attenuation settings */ 

Note: When the host interface is disabled (HOST_ENA=O), 
host interface pins HD[l] and HD[O] become MUTEl and 
MUTEO, respectively. 
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SetStreams() 

Format: 
Priority: 
Category: 

Command ID: 

SetStreams(VideoStreamID, AudioStreamlD) 
Low 
Set-type 

0213 

The SetStreamsO macro command is used to specify which of the ele­
mentary video and audio streams are demultiplexed, decoded, and out­
put. This command is used for selecting which elementary streams to 
output for any of the Play-type commands: PlayO, PauseO, FreezeO, 
SingleStepO, ScanO, SlowMotionO, and DisplayStillO. The host pro­
cessor can also disable output of video and audio by specifying a stream 
ID which is invalid for the respective stream type. 

The SetStreamsO arguments are defined as follows: 

short int VideoStreamIDj /* Stream ID for video stream to decode and output */ 
short int AudioStreamIDj /* Stream ID for audio stream to decode and output */ 
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SetVideoFormat() 

Format: 
Priority: 
Category: 

Command 10: 

SetVideoFormat (format, HlntplCoeff, Interlaced) 
Low 
Set-type 

0305 

The Set VideoFormatO macro command is used to inform the CL480 of 
the video format so that picture rate conversion can be performed by the 
CL480 (if necessary). This command also specifies the coefficient to be 
used for horizontal interpolation. Vertical interpolation is specified by 
a location in the Configuration area. 

SetVideoFormatO arguments are defined as follows: 

short int Format; /* Video Format: 
/* o = No field repeat, 3 = PAL, 4 

short int HIntplCoeff; /* Horizontal interpolation coefficient 
/* o = No interpolation 

short int Interlaced; /* Interlaced or non-interlaced output 
/* o = Non-interlaced 

*/ 
= NTSC */ 

*/ 
*/ 

*/ 
*/ 
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SetWindow() 

Format: 
Priority: 

SetWindow (LeftBorder, TopBorder, xOffset, yOffset, width, heigh~ 
Low 

Category: Set-type 

Syntax: 0606 

The SetWindowO macro command is used to set video window param­
eters. The LeftBorder and TopBorder parameters specify the width of 
the left and top borders, respectively. Setting either of these parameters 
to zero will cause the video window to be centered in that dimension. 
The source picture offset parameters, xOfTset and yOfTset, specify the 
pixel location of the source picture which will be displayed in the top­
left corner of the video window. The width and height parameters 
specify the width and height of the video window. Setting these param­
eters to zero will cause the width and/or height of the window to be ini­
tialized to the values coded in the bitstream. The new window 
parameters will take effect after the next vertical blanking period. 

SetWindowO arguments are defined as follows: 

short int LeftBorderi 
short int TopBorderi 
short int XOffseti 
short int YOffseti 
short int Width; 
short int Heighti 
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/* left border width in units of 601 pixels */ 

/* top border width in units of SIF lines */ 
/* x offset into picture in units of 601 pixels */ 

/* y offset into picture in units of SIF lines */ 
/* width of active region in units of 601 pixels */ 
/* height of active region in units of SIF lines */ 



SingleStep() 

Format: 
Priority: 
Category: 

Command ID: 

SingleStepO 
low 
Play-type 

0008 

Decodes and displays next picture, then pauses. Audio output is dis­
abled. 
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SlowMotion() 

short int N; 

Format: 
Priority: 
Category: 

Command 10: 

SlowMotion(NI 
Low 
Play-type 

0109 

When the SlowMotionO macro command is executed, the CL480 de­
codes pictures and displays, repeating the display of each picture for N 
frame times. This command applies to video only. No synchronization 
takes place. 

During execution of the SlowMotionO command, the CL480 will ac­
cept compressed data until one of its bitstream buffers is full. If the 
END-P bit has been set by the SetInterruptMaskO command, a host in­
terrupt is generated. 

When the fullness of the CL480's buffer falls below a threshold and if 
the RDY-S bit has been set by the SetInteruptMaskO command, a host 
interrupt is generated, and the CL480 will re-enable bitstream input. 

The SlowMotionO argument is defined as follows: 

1* factor to reduce speed by is liN where N<=8 * 
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Appendix A 
CL480 Design 

Guidelines 

This appendix contains design guidelines for the CL480. 

Note: Before starting a design layout, please contact C-Cube 
technical support for the latest microcode and hardware er­
rata information. 

A.1 Choosing a Microcontroller and Crystal 
In general, use a third-order harmonics frequency crystal. A design ex­
ample is shown below. 

XTLIN 1----JW1A------i' XTLOUT 

Ci J; Co Lo 

Note: The example shown isjust one of many possible exam­
ples. For specific details, consult a crystal manufacturer 
such as one of the companies listed on the following page. 



DAISHINKU (AMERICA) CORPORATION 
17151 Newhope Street, 
Site 210, 
Fountain Valley, California USA 92708 
Phone 714-557-7833 
FAX 714-557-4315 

NDKAmerica Inc. 
47671 Westinghouse Dr., 
Fremont, CA USA 94539, 
Phone 510-623-6500 
FAX 510-623-6590 

A.2 Initialization and ROM 
If a ROM is connected to the CL480, the chip can initialize itself auto­
matically after power-up. If there is no ROM, the host must write the 
microcode into DRAM, write a code loader into the instruction memory 
(IMEM) and tum on the CPU run enable. (See Section 11.1.1 for addi­
tional information.) 

A.3 Pull-uplPull-down 
The signals CFLEVEL, DTACK, INT and TEST require a pullup resis­
tor of 1.5K ohms. ROM_ENA should be pulled high if using an external 
ROM. HOST_ENA should be pulled high unless the host is disabled. 
All pullups should be pulled to VDD3. 

Unused inputs should be pulled either high or low-that is, if the host 
interface is being used (as in most designs), use a pull-up; if not, use a 
pull-down. 

Special consideration should also to be given when writing DRAM sig­
nals as described in Section 5.6. 

A-2 C-Cube Microsystems 



Customer Feedback 

C-Cube Microsystems is always working to improve the quality of our 
documentation. If you have comments or suggestions about this docu­
ment, please send us a marked-up copy of the page or pages or send us 
an e-mail message. We will acknowledge all comments received. Our 
address is: 

Technical Publications Department 
C-Cube Microsystems 
1778 McCarthy Boulevard 
Milpitas, CA 95035 

phone: (408) 944-6300 
fax: (408) 944-6314 

e-mail: techpubs@c-cube.com 





Alabama 
M2I 
1910 Sparkman Avenue 
Huntsville, AL 35816 
phone: 205-830-0498 
fax: 205-837-7049 

Arkansas 
TL Marketing 
14850 Quorum Dr., Suite 100 
Dallas, TX 75240 
phone: 214-490-9300 
fax: 214-960-6075 

California 
Bager Electronics 
519 Encinitas Blvd. 
Encinitas, CA 92024 
phone: 619-632-8816 
fax: 619-632-8810 

Bager Electronics 
17220 Newhope Street, Suite 209 
Fountain Valley, CA 92708 
phone: 714-957-3367 
fax: 714-546-2654 

Bager Electronics 
6324 Varlel, Suite 314 
Woodland Hills, CA 91367 
phone: 818-712-0011 
fax: 818-712-0160 

Norcomp 
8880 Wagon Way 
Granite Bay, CA 95746 
phone: 916-791-7776 
fax: 916-791-2223 

Norcomp 
1267 Oakmead Parkway 
Sunnyvale, CA 94086 
phone: 408-733-7707 
fax: 408-774-1947 

Colorado 
Promotech Sales, Inc. 
2901 S. Colorado Blvd. 
Denver, CO 80222 
phone: 303-692-8484 
fax: 303-692-8416 

C-Cube Microsystems 

North American Representatives 

Florida 
M2I 
402 S. North Lake Blvd 
Suite 1016 
Altamonte Springs, FL 32701 
phone: 407-260-6422 
fax: 407-260-6460 

Georgia 
M2I 
3000 Northwoods Parkway #110 
Norcross, GA 30071 
phone: 404-447-6124 
fax: 404-447-0422 

Hawaii 
Bager Electronics 
17220 Newhope Street, Suite 209 
Fountain Valley, CA 92708 
phone: 714-957-3367 
fax: 714-546-2654 

Illinois 
Beta Technology Sales, Inc. 
1009 Hawthorn Drive 
Itasca, IL 60143 
phone: 708-250-9586 
fax: 708-250-9592 

Iowa 
Cahill, Schmitz & Howe 
226 Sussex Drive. N.E. 
Cedar Rapids, IA 52402 
phone: 319-377-8219 
fax 319-377-0958 

Louisiana 
TL Marketing 
14850 Quorum Dr., Suite 100 
Dallas, TX 75240 
phone: 214-490-9300 
fax: 214-960-6075 

Massachusetts 
Advanced Technical Services 
348 Park Street, Suite 102 
North Reading, MA 01864 
phone: 508-664-0888 
fax: 508-664-5503 

Minnesota 
Cahill, Schmitz & Cahill, Inc. 
315 N. Pierce Street 
St. Paul, MN 55104 
phone: 612-646-7217 
fax: 612-646-4484 

Mississippi 
MI 
1910 Sparkman Avenue 
Huntsville, AL 35816 
phone: 205-830-0498 
fax: 205-837-7049 

Montana 
Promotech Sales, Inc. 
2901 S. Colorado Blvd. 
Denver, CO 80222 
phone: 303-692-8484 
fax: 303-692-8416 

Nevada 
Clark County Only 
Bager Electronics 
6324 Varlel, Suite 314 
Woodland Hills, CA 91367 
phone: 818-712-0011 
fax: 818-712-0160 

Other 
Norcomp 
2140 Professional Drive, #200 
Roseville, CA 95661 
phone: 916-782-8070 
fax: 916-782-8073 

New Jersey 
Parallax 
734 Walt Whitman Road 
Melville, NY 11747 
phone: 516-351-1000 
fax: 516-351-1606 



North American Representatives (cont.) 

New York 
Empire Technical Associates 
29 Fennell Street, Suite A 
Skaneateles, NY 13152 
phone: 315-685-5703 
fax: 315-685-5979 

Empire Technical Associates 
349 W. Commercial Street 
Suite 2920 
East Rochester, NY 14445 
phone: 716-381-8500 
fax: 716-381-0911 

Parallax 
734 Walt Whitman Road 
Melville, NY 11747 
phone: 516-351-1000 
fax: 516-351-1606 

North Carolina 
M2I 
1200 Trinity Road 
Raleigh, NC 27607 
phone: 919-851-0010 
fax: 919-851-6620 

North Dakota 
Cahill, Schmitz & Cahill, Inc. 
315 N. Pierce Street 
St. Paul, MN 55104 
phone: 612-646-7217 
fax: 612-646-4484 

Oklahoma 
TL Marketing 
14850 Quorum Dr., Suite 100 
Dallas, TX 75240 
phone: 214-490-9300 
fax: 214-960-6075 

South Carolina 
M2I 
1200 Trinity Road 
Raleigh, NC 27607 
phone: 919-851-0010 
fax: 919-851-6620 

South Dakota 
Cahill, Schmitz & Cahill, Inc. 
315 N. Pierce Street 
St. Paul, MN 55104 
phone: 612-646-7217 
fax: 612-646-4484 

Tennessee 
M2I 
3000 Northwoods Parkway #110 
Norcross, GA 30071 
phone: 404-447-6124 
fax: 404-447-0422 

Texas 
TL Marketing 
14850 Quorum Dr., Suite 100 
Dallas, TX 75240 
phone: 214-490-9300 
fax: 214-960-6075 

TL Marketing 
8100 Shoal Creek, Suite 250 
Austin, TX 78758 
phone: 512-371-7272 
fax: 512-371-0727 

TL Marketing 
14343 Tory Chase Blvd. Suite I 
Houston, TX 77014 
phone: 713-587-8100 
fax: 713-580-7517 

Wisconsin 
Western 
Cahill, Schmitz & Cahill, Inc. 
315 N. Pierce Street 
St. Paul, MN 55104 
phone: 612-646-7217 
fax: 612-646-4484 

Eastern 
Beta Technology Sales, Inc. 
9401 W. Beloit Road, Suite 409 
Milwaukee, WI 53227 
phone: 414-543-6609 
fax: 414-543-9288 

Canada 
Electrosource 
6875 Royal Oak 

Burnaby, BC 
Canada V 5J 4J3 
phone: 604-435-2533 
fax: 604-435-2538 

Electrosource 
230 Galaxy Blvd. 
Rexdale, ONT 
Canada M9W 5R8 
phone: 416-675-4490 
fax: 416-675-6871 

Electrosource 
300 March Road, Suite 203 
Kanata,ONT 
Canada 
K2K2E2 
phone: 613-592-3214 
fax: 613-592-4256 

Electrosource 
6600 Trans Canada Highway, 
Suite 420 
Pointe Claire, Quebec 
H9R4S2 
phone: 514-630-7486 
fax: 514-630-7421 

Others (Not Listed) 
Contact nearest office of 
C-Cube Microsystems 
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International Representatives and Distributors 
France 
NEWTEK (ReplDist.) 
8, rue de l'Esterel 
SILIC 583 
94663 Rungis Cedex 
phone: (33) 1-46.87.22.00 
fax: (33) 1-46.87.80.49 

United Kingdom 
Kudos Thame Ltd. (ReplDist.) 
55 Suttons Park, London Rd. 
Reading, BERKS RG6 lAZ 
phone: (44) 734-351010 
fax: (44)734-351030 

Germany 
Metronik GmbH (ReplDist.) 
Leonhardsweg 2 
8025 Unterhaching 
phone: (49) 89-61108-0 
fax: (49) 89-6116858 

Italy 
Newtek Italia 
Via G da Procida 10 
20149 Milano 
phone: (39) 02-33-10-53-08 
fax: (39) 02-33-10-36-94 

Home Office 
C-Cube Microsystems 
1778 McCarthy Boulevard 
Milpitas, CA 95035 
phone: 408-944-6300 
fax: 408-944-6314 

Eastern Area Office 
C-Cube Microsystems 
One Kendall Square, Suite 220 
Cambridge, MA 02139 
phone: 617-621-7180 
fax: 617-621-7179 

C-Cube Microsystems 

Scandinavia 
Magnus Granfelt (Rep.) 
MEMEC Scandinavia AB 
K varnholmsvagen 52 
131 31 Nacka 
phone: (46) 8-6434190 
fax: (46) 8-6431195 

Australia 
ZA TEK Components Pty Ltd. 
(ReplDist.) 
Suite 8, 1059 Victoria Rd. 
West Ryde 2114 
Sydney 
phone: (61) 2-874-0122 
fax: (61) 2-874-6171 

Hong Kong 
MEMEC Asia Pacific (Rep/Dist.) 
Unit No 2308-2319, Tower 1 
Metroplaza 
Hing Fong Road 
Kwai Fong, N.T., 
phone: (852) 410-2780 
fax: (852) 418-1600 

Japan 
Kubota C-Cube Inc. 
Fuso Building, 7F, 2-12-8 
Shin-Yokohama 
Kohoku-Ku 
Yokohama, Kanagawa 222 
phone: (81) 45-474-7571 
fax: (81) 45-474-7570 

Korea 
MEMEC Asia Pacific (ReplDist.) 
4th Floor, Jae Woong Bldg 
176-11 Nonhyun-Dong 
Kangnam-ku, Seoul 
phone: (82) 2-518-8181 
fax: (82) 2-518-9419 

Singapore 
Serial System Marketing 
(ReplDist.) 
11 Jalan Mesin 
Standard Industrial Bldg, #06-00 
Singapore 1336 
phone: (65) 280-0200 
fax: (65) 286-6723 

Republic of China 
MEMEC Asia Pacific(Rep) 
14F-1, 171 Section 58 
Min Sheng East Road 
Hai Hwa Building 
Taipei, Taiwan 
phone: (886) 2760-2028 
fax: (886) 2 765-1488 

ALLY, Inc. (Dist.) 
7F, 18, Alley 1 Lane 768, Sec. 4 
Pa Teh Rd., 
Taipei, Taiwan 
phone: (886) 2 788-6270 
fax: (886) 2 786-3550 

C-Cube Microsystems Sales Offices 
Southwestern Area Office 
C-Cube Microsystems 
453 Bristol A venue 
Cardiff, CA 92007 
phone: 619-632-0864 
fax: 619-632-0864 

European Office 
C-Cube Microsystems 
44 Dartford Road 
Seven oaks, Kent 
UK TN 133 TQ 
phone: (44) 732 743 256 
fax: (44) 732 450151 

Japan Office 
Kubota C-Cube Inc 
Fuso Building 7F 
2-12-8 Shin-Yokohama 
Kohoku-ku 
Yokohama, Kanagawa 222 
phone: 81-45-474-7571 
fax: 81-45-474-7570 





C-Cube 
Mlcrosystems 

1778 McCarthy Blvd . 
Milpitas. CA 95035 
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92-0480-101 


