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Preface

1. About This Document

This document is the API reference manua for WAV E511 Video Decoder IP.

2. Intended audience

This document has been written for experienced software engineers who want to devel op video
applications by using the APIs.

3. Scope

This document introduces data types, structures, API functions of VPU which are used in our
reference software we provide.

4. Typographical conventions

The following typographical conventions are used in this document:

bold Highlights signal names within text, and interface elements such as menu
names. May aso be used for emphasis in descriptive lists where appropri-
ate.

italic Highlights cross-references in blue, file names, and citations.

typewiter Denotes example source codes and dumped character or text.

5. Further reading

This section lists documents which are related to this product.
- WAVED511 Datasheet
- WAVES11 Programmer's Guide

- WAVES5L11 Verification Guide

Version 1.9.0 Chips&Media iX
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Chapter 1
VPU API Overview

This section describes the basic architecture of VPU (Video Processing Unit) APIsand decoder
and encoder operation flow using the API functions.

1.1. Basic Architecture

The VPU API consists of three types of APIs- Control API, Encoder API, and Decoder API.

e Control API: APl functions for general control of VPU. An initialization function,
VPU_Init(), isagood example of the control API.

 Encoder API: APl functions for encoder operation like VPU_EncOpen() or
VPU_EncStartOneFrame()

» Decoder API: APl functions for decoder operation including VPU_DecOpen(),
VPU_DecGetlnitiallnfo(), and so forth

TheVPU API functions are based on aframe-by-frame pi cture processing scheme. So in order to
run the decoder or encoder, application should call the proper API function, and after completion
of one picture processing, they can check the result of it.

In order to support multi-instance decoding/encoding, VPU API functions use a handle speci-
fying acertain instance, and the handle for each instance will be provided when application has
created a new decoder instance. If application wants to give a command to a specific instance,
the corresponding handle should be used in every API function call for that instance.

Version 1.9.0 Chips&Media 1
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1.2. Decoder Operation Flow

To decode a hitstream, application must follow the procedure below.

Version 1.9.0 Chips&Media 2
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VPU_InitwidthBitcode

I

Allocate Bitstream Buffer _ - queueing command
(more than QUEUE_DEPTH
for pic end mode) |:| - non-queueing command
VPU_DecOpen

I

VPU_DeclssueSeqinit

QUEUEING_FAILURE
VPU_WaitinterruptEx

WPU_DecCompleteSeqinit

I

WPU_DecRegisterFrameBuffer

feed bitstream —»  VPU_DecUpdateBitstreamBuffer

PIC_DONE

== VPU_DecGetOutputinfo

RET_SUCCESS

sequenceChangad ?
No

Display out ?
End of Decoding

: WPU_DecClose

WPU_STILL_RUNNING
Figure 1.1. Decoder Operation Flow

VPU_DecCirDispFlag

Version 1.9.0 Chips&Media 3
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9.

. VPU_InitWithBitcode() loads VPU firmware whose path is defined by

BIT_CODE_FILE PATH in config.h file and begins to boot up.

. Allocate bitstream buffer. In case of line buffer mode, bitstream buffer should be assigned as

equal as QUEUE_DEPTH or more than QUEUE_DEPTH.

. Open adecoder instance by using VPU_DecOpen().

. Decodes a header of video sequence by using VPU_DeclssueSeqinit(). In thiscall, bitstream

buffer mode and RdPtr/WrPtr are specified.

. VPU_DecCompleteSeqlnit() returns crucial sequenceinformation for decode operation such

as picture size, frame rate, required number of frame buffers, etc.

. Application should allocate minFrameBufferCount of frame buffers and register the frame

buffer for VPU by calling VPU_DecRegisterFrameBuffer().

. Starts picture decode operation with VPU_DecStartOneFrame().

a. Fill more bitstream in the buffer if stream empty occurrs during decoding operation.

. VPU_DecGetOutputinfo() returnsthe result of picture decode operation and output informa-

tion. The address and size of report buffer should be givenin this call.

Go back to 7. to go on decode operation until the entire sequence is completely decoded.

10.Display the decoded frame and call VPU_DecClrDispFlag() to clear the buffer displayuse

flag.

11.Terminate the sequence operation by calling VPU_DecClosg().

Version 1.9.0
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1.3. Decoder Reset Scenario

Figure1.2, “ VPU API Scenario with Decoder Reset” shows the reset scenario of decoder. Host
application should follow the steps below in order to reset safely during decoding sequence.

VPU_DecUpdateBitstreamBuffethandle, EXPLICIT_END_SET_FLAG

Clear internal DPB
h 4 - and
- remaining tasks

ret= VPU_DecFrameBufferFlustfhandle, NULL, NULL)

¢ Yes

ret== RETCODE_VPU_STILL_RUNNING

No

ret== RETCODE_SUCCESS

No————P ERROR

VPU_SWReset(coreldx, SW_RESET_SAFETY, handle)

l -1 Clear CPB
VPU_DecGetBitstreamBuffefhandle, NULL, &curWrPtr, NULL); LT i

VPU_DecSetRdPtrthandle, curWrPtr, TRUE);

!

VPU_DecUpdateBitstreamBuffethandle, STREAM_END_CLEAR_FLAG;

|
v

decParam.skipframeMode= 1 —————
VPU_DecStartOneFrameghandle, &decParam);

flag= VPU_Waitinterrup{(coreldx); Feeding element stream

F 3

!

flage= (1<<INT_WAVE5_DEC_PIC

Yes

awelj-Aay Buiyoseag

VPU_DecGetOutputinfg¢handle, &info);

!

No

infoindexFrameDecoded= 0

¥

( NORMAL DECODINGFLOW )

Figure 1.2. VPU API Scenario with Decoder Reset

Version 1.9.0 Chips&Media 5
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. Call VPU_DecUpdateBistreamBuffer() with the input argument of size of -2

(EXPLICIT_END_SET_FLAG), which ends up the current pending job anyway.

. Keep calling VPU_DecFrameBufferFlush() to clear internal DPB and other remaining tasks

until it returns RETCODE_SUCCESS.

. Cal VPU_SWReset() with SWResetMode of SW_RESET_SAFETY.

. Then call VPU_DecGetBitstreamBuffer to get the current write pointer. Subsequently call

VPU_DecSetRdPtr() to make the write pointer and read pointer in the same place. Thisisto
initialize the pointers in the bitstream buffer.

. Cal VPU_DecUpdateBistreamBuffer() with the input argument of size of -1

(STREAM_END_CLEAR_FLAG) to clear the EXPLICIT_END_SET_FLAG.

. Host application is now ready to cal VPU_DecStartOneFrame() with

decParam.skipframeMode of 1. VPU_DecStartOneFrame() is kept calling until a key frame
is decoded (DecOutputinfo.indexFrameDecoded is equal to or greater than 0).

While seeking a key frame, host application might have INT_WAVE5 BSBUF EMPTY
interrupt. In that case, feed more stream in the bitstream buffer.

Version 1.9.0
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1.4. DPB Flush Flow

There might be some situation in which host application needsto flush all the current DPB with
display flag and restart decoding. Application can follow some steps as guided in Figure 1.3,
“ Flushing DPB” which alows decoder to flush the current DPB and to safely return to decode
operation.

Backup display indexes to output

|
|
v

for each index with dispFlag,
VPU_DecClIrDispFla¢handle, index)

|
4

ret= VPU_DecGetOutputinf¢handle, info) " 1

. - ' if( 0<= info->indexFrameDisplay)
ret== RETCODE_SUCCESS TRUE VPU_DecClIrDispFlaghandle, info->indexFrameDisplay)

FALSE

VPU_DecFrameBufferFlust{handle)

L 4

Restore the display indexes using
VPU_DecGiveComman¢index);

v

End

Figure 1.3. Flushing DPB

1. Backup the DPBs marked with display flag that have not been cleared yet before calling
VPU_DecFrameBufferFlush().

2. Clear al the DPBs with display flag.

3. Retrieve the information of the DPBs, the section called “ DecOutputinfo” by calling
VPU_DecGetOutputlnfo() and clear the index of the DPBs.

4. Call VPU_DecFrameBufferFlush() to initialize DPBs.

5. Call VPU_DecGiveCommand(DEC_SET DISPLAY_FLAG) which sets a display flag to
the backed up DPB, which is an optional step.

Version 1.9.0 Chips&Media 7
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6. Call VPU_DecStartOneFrame() to continue decoding aframe.

The code below iswritten in the VPU reference software, which demonstrates the safe process
of clearing DPB and starting over frame decode operation.

static void C ear Dpb(DecHandl e handl e, Queue* displayQ BOOL backupDpb)

{

Ui nt 32 ti meout Count ;

I nt 32 i nt Reason;

DecQut put | nf o out put I nfo, *p;

Ui nt 32 i ndex;

Ui nt 32 fl ushedFbs = 0;

if (TRUE == backup) {
whi | e ((p=Queue_Dequeue(di splayQ)) {
fl ushedFbs | = (1<<p->i ndexFraneDi spl ay) ;
VPU_Decd r Di spFl ag( handl e, p->i ndexFranebi spl ay) ;

}
}

whi | e ( RETCODE_SUCCESS == VPU_DecGet Qut put | nf o(ct x- >handl e, &outputlnfo)) {
if (0 <= outputlnfo.indexFrameDi splay) {

fl ushedFbs | = out put I nf 0. i ndexFr aneDi spl ay;
VPU_Decd r Di spFl ag( ct x->handl e, out put | nf o. i ndexFr aneDi spl ay) ;
VLOG | NFO, "<%> FLUSH DPB | NDEX: %\ n", _ FUNCTION__, outputlnfo.indexFranmeDi spl ay);
osal _nsl eep(1);
}
VLOG(I NFO, "====== ==== FLUSH FRAMVEBUFFER & CMDs ========== \n");

timeout Count = 0;

whi | e (VPU_DecFraneBuf f er Fl ush(ct x->handl e, NULL, NULL) == RETCODE_VPU STILL_RUNNI NG {
/* Clear an interrupt */
if (0 < (intReason=VPU Wi tl nterruptEx(ctx->handle, VPU WAIT_TIME_ QUT_CQ)) {
VPU_d ear | nt er rupt Ex( ct x- >handl e, i nt Reason);
VPU_DecGet Qut put | nf o(ct x->handl e, &outputlInfo); // ignore return val ue, outputinfo
}

if (tinmeoutCount >= VPU BUSY_CHECK_TI MEQUT) {

VLOG(ERR, "NO RESPONSE FROM VPU_DecFraneBuf f er Fl ush()\n");
}
ti meout Count ++;

}

if (TRUE == backupDpb) {
for (index=0; index<32; index++) {
if (flushedFbs & (1<<index)) {
VLOG( I NFO, "SET DI SPLAY FLAG : %\ n", index);
VPU_DecG veCommand( handl e, DEC _SET_DI SPLAY_FLAG , & ndex);

Version 1.9.0
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Chapter 2
DATA TYPE DEFINITIONS

This section describes the common data types used in VPU(Video Processing Unit) APl func-
tions.

2.1. Data Types

Uint8
typedef uint8_t Uint8;
Description
Thistypeisan 8-bit unsigned integral type, which is used for declaring pixel data.
Uint32
typedef uint32_t Ui nt 32;
Description
This type is a 32-bit unsigned integral type, which is used for declaring variables with wide
ranges and no signs such as size of buffer.
Uintl16
typedef wuint16_t Ui nt 16;
Description
Thistypeisa16-bit unsigned integral type.
Int8
typedef int8_t I nt8;
Description
Thistypeisan 8-bit signed integral type.
INt32
typedef int32_t I nt 32;
Description
Thistypeisa32-hit signed integral type.
Int16
typedef int16_t I nt 16;
Version 1.9.0 Chips&Media 9
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Description

Thistypeisa16-bit signed integral type.

PhysicalAddress

typedef Ui nt32 Physical Address;
Description

Thisis atype for representing physical addresses which are recognizable by VPU. In generdl,
VPU hardware does not know about virtual address space which is set and handled by host pro-
cessor. All these virtual addresses are trandated into physical addresses by Memory Manage-
ment Unit. All data buffer addresses such as stream buffer and frame buffer should be given to
VPU as an address on physical address space.

BYTE

typedef unsigned char BYTE;

Description

Thistypeisan 8-bit unsigned integral type.

VpuHandle

typedef struct Codeclnst* VpuHandl e;

Description

This is a dedicated type for handle returned when a decoder instance or a encoder instance is
opened.

DecHandle

typedef struct Codeclnst* DecHandl e;
Description

This is a dedicated type for decoder handle returned when a decoder instance is opened. A
decoder instance can be referred to by the corresponding handle. Codeclinst is a type managed
internally by API. Application does not need to care about it.

Note | Thistypeisvaild for decoder only.

EncHandle

typedef Enclnst * EncHandl e;

Description

Thisis a dedicated type for encoder handle returned when an encoder instance is opened. An
encoder instance can be referred by the corresponding handle. Enclnst is a type managed inter-
nally by API. Application does not need to care about it.

Note | Thistypeisvaild for encoder only.

Version 1.9.0 Chips&Media 10
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2.2. Eumerations

CodStd

Description

typedef enum {
STD_AVC,
STD_VC1,
STD_MPER,
STD_MPEG4,
STD_H263,
STD DI V3,
STD_RV,
STD_AVS,
STD THO = 9,
STD_VP3,
STD_VP8,
STD_HEVC,
STD_VP9,
STD_AVS2,
STD_SVAC,
STD_AV1,
STD_MAX

} Codstd;

This is an enumeration for declaring codec standard type variables. Currently, VPU supports
many different video standards such asH.265/HEV C, MPEG4 SP/ASP, H.263 Profile 3, H.264/
AVC BP/MP/HP, VC1 SP/MP/AP, Divx3, MPEG1, MPEG2, RealVideo 8/9/10, AV S Jizhun/
Guangdian profile, AVS2, Theora, VP3, VP8/VP9 and SVAC.

Note MPEG-1 decoder operation is handled as a special case of MPEG2 decoder.

STD_THO must be always 9.

SET_PARAM_OPTION

Description

typedef enum {
OPT_COMVON
OPT_CUSTOM _GOP
OPT_CUSTOM HEADER
OPT_VUI ,
OPT_CHANGE_PARAM 0x10,

#i f def SUPPORT_LOOK_AHEAD_RC
OPT_LOOKAHEAD PARAM 1 = 0x100,
OPT_LOOKAHEAD PARAM 2 = 0x101,
OPT_LOOKAHEAD PARAM 3 = 0x102,
OPT_LOOKAHEAD PARAM 4 = 0x103,
OPT_LOOKAHEAD PARAM 5 = 0x104,

#endi f

} SET_PARAM OPTI ON,

MR o

w

This is an enumeration for declaring SET_PARAM command options. Depending on this,

SET_PARAM command parameter registers have different settings.
Note | Thisisonly for WAVE encoder |P.

OPT_COMMON
SET_PARAM command option for encoding sequence

OPT_CUSTOM_GOP
SET_PARAM command option for setting custom GOP

OPT_CUSTOM_HEADER
SET_PARAM command option for setting custom VPS/SPS/PPS

Version 1.9.0
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OPT_VUI
SET_PARAM command option for encoding VUI

OPT_CHANGE_PARAM
SET_PARAM command option for parameters change (WAV E Encoder only)

OPT_LOOKAHEAD_PARAM_1
SET_PARAM command option for Look Ahead RC parameters setting

OPT_LOOKAHEAD_PARAM 2
SET_PARAM command option for Look Ahead RC parameters setting

OPT_LOOKAHEAD_PARAM 3
SET_PARAM command option for Look Ahead RC parameters setting

OPT_LOOKAHEAD_PARAM_4
SET_PARAM command option for Look Ahead RC parameters setting

OPT_LOOKAHEAD_PARAM 5
SET_PARAM command option for Look Ahead RC parameters setting

DEC_PIC_HDR_OPTION

Description

typedef enum {
I NI T_SEQ NORMAL = 0x01,
I Nl T_SEQ W THUMBNAI L = 0x11,
} DEC_PI C_HDR_OPTI ON;

Thisisan enumeration for declaring the operation mode of DEC_PIC_HDR command. (WAVE
decoder only)

INIT_SEQ_NORMAL
It initializes some parameters (i.e. buffer mode) required for decoding sequence, performs
seguence header, and returns information on the sequence.

INIT_SEQ W_THUMBNAIL
It decodes only the first | picture of sequence to get thumbnail.

DEC_PIC_OPTION

Description

typedef enum {
DEC_PI C_NORVAL
DEC _PI C_W THUVMBNAI L
SKI P_NON_I RAP
SKI P_NON_RECOVERY
SKI P_NON_REF_PI C
SKI P_TEMPORAL_LAYER
SKI P_SVAC_BL
SKI P_SVAC_EL

} DEC_PI C_OPTI ON;

0x00,
0x10,
0x11,
0x12,
0x13,
0x14,
0x20,
0x40

Thisisan enumeration for declaring the running option of DEC_PIC command. (WAYV E decoder
only)

DEC_PIC_NORMAL
It is normal mode of DEC_PIC command.

Version 1.9.0
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DEC_PIC_W_THUMBNAIL
It handles CRA picture as BLA picture not to use reference from the previously decoded
pictures.

SKIP_NON_IRAP
It is thumbnail mode (skip non-IRAP without reference reg.)

SKIP_NON_RECOVERY
It skips to decode non-IRAP pictures.

SKIP_NON_REF_PIC
It skips to decode non-reference pictures which correspond to sub-layer non-refer-
ence picture with MAX_DEC _TEMP_ID. (The sub-layer non-reference picture is the
one whose nal_unit_type equal to TRAIL_N, TSA_N, STSA_N, RADL_N, RASL N,
RSV_VCL_N10, RSV_VCL_N12, or RSV_VCL_N14.)

SKIP_TEMPORAL_LAYER
It decodes only frames whose temporal id isequal to or lessthan MAX_DEC_TEMP_ID.

SKIP_SVAC_BL
It skips base layer pictures.

SKIP_SVAC_EL
It skips enhance layer pictures.

ENC_QUERY WRPTR_SEL

Description

RetCode

typedef enum {
GET_ENC_PI C_DONE_WRPTR
GET_ENC_BSBUF_FULL_WRPTR
GET_ENC_LOW LATENCY_WRPTR
} ENC_QUERY_WRPTR_SEL;

0x00,
0x01,
0x02,

This is an enumeration for declaring options of getting a write pointer of bitstream buffer.
(WAVE encoder only)

GET_ENC_PIC_DONE_WRPTR
It reads the write pointer of bitstream buffer after picture encoding is done.

GET_ENC_BSBUF_FULL_WRPTR
It reads the write pointer of bitstream buffer when buffer full is occurred.

GET_ENC_LOW_LATENCY_WRPTR
It reads the write pointer of bitstream buffer when low latency encoding is done.

typedef enum {
RETCODE_SUCCESS, /* 0 */
RETCODE_FAI LURE,
RETCODE_| NVALI D_HANDLE,
RETCODE_| NVALI D_PARAM
RETCODE_| NVALI D_COMVAND,
RETCODE_ROTATOR _OUTPUT_NOT_SET, /* 5 */
RETCODE_ROTATOR_STRI DE_NOT_SET,
RETCODE_FRAME_NOT_COWPLETE,
RETCODE_| NVALI D_FRAME_BUFFER,
RETCODE_| NSUFFI Cl ENT_FRAME_BUFFERS,
RETCODE_| NVALI D_STRI DE, /* 10 */
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Description

RETCODE_WRONG_CALL_ SEQUENCE,
RETCODE_CALLED_BEFORE,
RETCODE_NOT_I| NI TI ALI ZED,
RETCODE_USERDATA_BUF_NOT_SET,
RETCODE_MEMORY_ACCESS_VI OLATI ON, /* 15 */
RETCODE_VPU_RESPONSE_TI MEQUT,
RETCODE_| NSUFFI Cl ENT_RESOURCE,
RETCODE_NOT_FOUND_BI TCODE_PATH,
RETCODE_NOT_SUPPORTED_FEATURE,
RETCODE_NOT_FOUND_VPU_DEVI CE, /* 20 */
RETCODE_CPO_EXCEPTI ON,
RETCODE_STREAM BUF_FULL,
RETCODE_ACCESS_VI OLATI ON_HW
RETCODE_QUERY_FAI LURE,
RETCODE_QUEUEI NG_FAI LURE,
RETCODE_VPU_STI LL_RUNNI NG
RETCODE_REPORT_NOT_READY,
RETCODE_VLC BUF_FULL,
RETCODE_| NVALI D_SFS_| NSTANCE,
RETCODE_ERROR_FW FATAL,

} Ret Code;

Thisisan enumeration for declaring return codes from API function calls. The meaning of each
return code is the same for all of the API functions, but the reasons of non-successful return
might be different. Some details of those reasons are briefly described in the API definition
chapter. In this chapter, the basic meaning of each return code is presented.

RETCODE_SUCCESS
This means that operation was done successfully.

RETCODE_FAILURE
This means that operation was not done successfully. When un-recoverable decoder error
happens such as header parsing errors, this value is returned from VPU API.

RETCODE_INVALID_HANDLE
Thismeansthat the given handle for the current API function call wasinvalid (for example,
not initialized yet, improper function call for the given handle, etc.).

RETCODE_INVALID_PARAM
This means that the given argument parameters (for example, input data structure) was
invalid (not initialized yet or not valid anymore).

RETCODE_INVALID_COMMAND
This means that the given command was invalid (for example, undefined, or not allowed
in the given instances).

RETCODE_ROTATOR_OUTPUT_NOT_SET
Thismeansthat rotator output buffer was not all ocated even though postprocessor (rotation,
mirroring, or deringing) is enabled.

RETCODE_ROTATOR_STRIDE_NOT_SET
This means that rotator stride was not provided even though postprocessor (rotation, mir-
roring, or deringing) is enabled.

RETCODE_FRAME_NOT_COMPLETE
Thismeansthat frame decoding operation was not completed yet, so the given API function
call cannot be allowed.

RETCODE_INVALID_FRAME_BUFFER
This means that the given source frame buffer pointerswereinvalid in encoder (not initial-
ized yet or not valid anymore).
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RETCODE_INSUFFICIENT_FRAME_BUFFERS
This means that the given numbers of frame buffers were not enough for the
operations of the given handle. This return code is only received when calling
VPU_DecRegisterFrameBuffer() or VPU_EncRegisterFrameBuffer() function.

RETCODE_INVALID_STRIDE
This means that the given stride was invalid (for example, 0, not a multiple of 8 or smaller
than picture size). Thisreturn code is only alowed in API functions which set stride.

RETCODE_WRONG_CALL_SEQUENCE
Thismeansthat the current API function call wasinvalid considering the all owed sequences
between API functions (for example, missing one crucia function call before this function
call).

RETCODE_CALLED_BEFORE
This means that multiple calls of the current API function for a given instance are invalid.

RETCODE_NOT_INITIALIZED
This means that VPU was not initialized yet. Before calling any API functions, the initial-
ization API function, VPU_Init(), should be called at the beginning.

RETCODE_USERDATA_BUF _NOT_SET
This means that there is no memory allocation for reporting userdata. Before setting user
data enable, user data buffer address and size should be set with valid value.

RETCODE_MEMORY_ACCESS VIOLATION
This means that access violation to the protected memory has been occurred.

RETCODE_VPU_RESPONSE_TIMEOUT
This means that VPU response time is too long, time out.

RETCODE_INSUFFICIENT_RESOURCE
This means that VPU cannot allocate memory due to lack of memory.

RETCODE_NOT_FOUND_BITCODE_PATH
This means that BIT_CODE_FILE PATH has awrong firmware path or firmware sizeis
0 when calling VPU_InitWithBitcode() function.

RETCODE_NOT_SUPPORTED_FEATURE
Thismeansthat HOST application uses an API option that is not supported in current hard-
ware.

RETCODE_NOT_FOUND_VPU_DEVICE
This means that HOST application uses the undefined product ID.

RETCODE_CPO_EXCEPTION
This means that coprocessor exception has occurred. (WAVE only)

RETCODE_STREAM BUF _FULL
This means that stream buffer isfull in encoder.

RETCODE_ACCESS_VIOLATION_HW
This means that GDI access error has occurred. It might come from violation of write pro-
tection region or spec-out GDI read/write request. (WAVE only)

RETCODE_QUERY_FAILURE
This means that query command was not successful. (WAVES only)

RETCODE_QUEUEING_FAILURE
This means that commands cannot be queued. (WAVES only)
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RETCODE_VPU_STILL_RUNNING
This means that VPU cannot be flushed or closed now, because VPU isrunning. (WAVES

only)

RETCODE_REPORT_NOT_READY
This means that report is not ready for Query(GET_RESULT) command. (WAVES only)

RETCODE_VLC_BUF_FULL
Thismeansthat VLC buffer isfull in encoder. (WAVES only)

RETCODE_INVALID_SFS INSTANCE
Thismeans that current instance can't run sub-framesync. (already an instance was running
with sub-frame sync (WAVES only)

RETCODE_ERROR_FW_FATAL
This means that firmware detects afatal error. (WAVES only)

CodecCommand

typedef enum {
ENABLE_ROTATI ON,
DI SABLE_ROTATI ON,
ENABLE_M RRORI NG,
DI SABLE_M RRORI NG,
SET_M RROR_DI RECTI ON,
SET_ROTATI ON_ANGLE,
SET_ROTATOR_OUTPUT,
SET_ROTATOR_STRI DE,
DEC_GET_SEQ | NFQ,
DEC_SET_SPS_RBSP,
DEC_SET_PPS_RBSP,
DEC_SET_SEQ CHANGE_MASK,
ENABLE_DERI NG,
DI SABLE_DERI NG
SET_SEC AXI,
SET_DRAM_CONFI G, /1 coda960 only
GET_DRAM _CONFI G /1 coda960 only
ENABLE_REP_USERDATA,
DI SABLE_REP_USERDATA,
SET_ADDR_REP_USERDATA,
SET_VI RT_ADDR_REP_USERDATA,
SET_SI ZE_REP_USERDATA,
SET_USERDATA_REPORT_MODE,
SET_CACHE_CONFI G,
GET_TI LEDMAP_CONFI G,
SET_LOW DELAY_CONFI G,
GET_LOW DELAY_QUTPUT,

DEC_SET_FRAVE_DELAY,
DEC_SET_WIL_FRAMVE_FORMAT,
DEC_GET_FI ELD_PI C_TYPE,
DEC_GET_DI SPLAY_QUTPUT_| NFO,
DEC_ENABLE_RECRDER,

DEC DI SABLE_REORDER,
DEC_SET_AVC_ERROR_CONCEAL_MODE,
DEC_FREE_FRAME_BUFFER,
DEC_GET_FRAMVEBUF_| NFO,
DEC_RESET_FRANMEBUF_| NFOQ,
ENABLE_DEC_THUVBNAI L_MODE,
DEC_SET_DI SPLAY_FLAG,
DEC_GET_SCALER | NFO,
DEC_SET_SCALER | NFO,
DEC_SET_TARGET_TEMPORAL_| D,
DEC_SET_BWB_CUR_FRAME_| DX,
DEC_SET_FBC_CUR_FRAME_| DX,
DEC_SET_I NTER_RES | NFO _ON,
DEC_SET_| NTER_RES_| NFO_CFF,
DEC_FREE_FBC TABLE_BUFFER,
DEC_FREE_MV_BUFFER,

DEC ALLOC FBC Y _TABLE BUFFER,
DEC ALLOC FBC C TABLE BUFFER,
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Description

DEC_ALLOC_MW/_BUFFER,
DEC_SET_TEMPORAL_| D_MODE,
ENC_SET_PARAM

//vpu put header streamto bitstream buffer
ENC_PUT_VI DEO_HEADER,

ENC_SET_| NTRA_MB_REFRESH_NUMBER,
ENC_ENABLE_HEC,

ENC_DI SABLE_HEC,

ENC_SET_SLI CE_I NFO,
ENC_SET_GOP_NUMBER,

ENC_SET_| NTRA_QP,

ENC_SET_BI TRATE,
ENC_SET_FRAMVE_RATE,

ENC_SET_PARA_CHANGE,
ENABLE_LOGG NG
DI SABLE_LOGG NG,
DEC_GET_QUEUE_STATUS,
ENC_GET_QUEUE_STATUS,
GET_BANDW DTH_REPORT, /* WAVE52x products. */
ENC_WRPTR_SEL,
SET_CYCLE_PER TI CK,
ENC_GET_SRC BUF_FLAG,
GET_DEBUG_| NFORM
#i f def SUPPORT_LOOK_AHEAD_RC
ENC_SET_LARC DATA, /* < This conmmand sets Look Ahead RC data */
#endi f
CVD_END
} CodecConmmand;

Thisis a special enumeration type for some configuration commands which can be issued to
VPU by HOST application. Most of these commands can be called occasionally, not periodically
for changing the configuration of decoder or encoder operation running on VPU.

ENABLE_ROTATION
This command enables rotation. In this case, parameter is ignored. This command returns
RETCODE_SUCCESS.

DISABLE_ROTATION
This command disables rotation. In this case, parameter is ignored. This command returns
RETCODE_SUCCESS.

ENABLE_MIRRORING
This command enables mirroring. In this case, parameter isignored. This command returns
RETCODE_SUCCESS.

DISABLE_MIRRORING
This command disables mirroring. In this case, parameter isignored. Thiscommand returns
RETCODE_SUCCESS.

SET_MIRROR_DIRECTION
This command sets mirror direction of the post-rotator, and par anet er is interpreted
as a pointer to MirrorDirection. The par anet er should be one of MIRDIR_NONE,
MIRDIR_VER, MIRDIR_HOR, and MIRDIR_HOR_VER.
* MIRDIR_NONE: No mirroring
* MIRDIR_VER: Vertical mirroring
* MIRDIR_HOR: Horizontal mirroring
* MIRDIR_HOR_VER: Both directions

This command has one of the following return codes.

 RETCODE_SUCCESS: Operation was done successfully, which means given mir-
roring direction isvalid.
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« RETCODE_INVALID_PARAM: The given argument parameter, par anet er,
was invalid, which means given mirroring direction isinvalid.

SET_ROTATION_ANGLE
This command sets counter-clockwise angle for post-rotation, and par anet er isinter-
preted as a pointer to the integer which represents rotation angle in degrees. Rotation angle
should be one of 0, 90, 180, and 270.

This command has one of the following return codes.

 RETCODE_SUCCESS: Operation was done successfully, which means given rota-
tion angleisvalid.

e« RETCODE_INVALID_PARAM: The given argument parameter, par anet er,
was invalid, which means given rotation angle isinvalid.

SET_ROTATOR_OUTPUT
This command sets rotator output buffer address. (CODA decoder only) The par anet er
isinterpreted as the pointer of a structure representing physical addresses of Y CbCr com-
ponents of output frame. For storing the rotated output for display, at |least one more frame
buffer should be alocated. When multiple display buffers are required, HOST application
could change the buffer pointer of rotated output at every frame by issuing this command.

This command has one of the following return codes.

 RETCODE_SUCCESS: Operation was done successfully, which means given rota-
tion angleisvalid.

e« RETCODE_INVALID_PARAM: The given argument parameter, par anet er,
was invalid, which means given frame buffer pointer isinvalid.

SET_ROTATOR_STRIDE
This command sets the stride size of the frame buffer containing rotated output. (CODA
decoder only) The par anet er isinterpreted as the value of stride of the rotated output.

This command has one of the following return codes.

» RETCODE_SUCCESS: Operation was done successfully, which means given rota-
tion angleisvalid.

e« RETCODE_INVALID_STRIDE: The given argument parameter, par anet er,
was invalid, which means given value of stride isinvalid. The value of stride must
be greater than 0 and a multiple of 8.

DEC_GET_SEQ_INFO
This command returns the information of the current sequence with the section called
“ Declnitiallnfo” . Thiscommand ismainly used for getting new sequence information after
change of sequence.

DEC_SET_SPS RBSP
This command applies SPS stream received from a certain out-of-band reception scheme
to the decoder. The stream should be in RBSP format and in big Endian. The argument
par amet er isinterpreted as a pointer to DecParamSet structure. In this case, par aSet
isan array of 32 bitswhich contains SPSRBSP, and si ze isthe size of the stream in bytes.

This command has one of the following return codes.

» RETCODE_SUCCESS: Operation was done successfully, which meanstransferring
an SPS RBSP to decoder was done successfully.
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« RETCODE_INVALID_COMMAND: Thegiven argument cnd wasinvalid, which
means the given cnd was undefined, or not allowed in the current instance. In this
case, current instance might not be an H.264/AV C decoder instance.

* RETCODE_INVALID_PARAM: The given argument parameter, par anet er,
was invalid, which means it has a null pointer, or given values for some member
variables are improper values.

DEC_SET_PPS RBSP
This command applies PPS stream received from a certain out-of-band reception scheme
to the decoder. The stream should be in RBSP format and in big Endian. The argument
par anet er isinterpreted as a pointer to a DecParamSet structure. In this case, paraSet is
an array of 32 bits which contains PPS RBSP, and si ze isthe size of the stream in bytes.

This command has one of the following return codes.

» RETCODE_SUCCESS: Operation was done successfully, which meanstransferring
aPPS RBSP to decoder was done successfully.

* RETCODE_INVALID_COMMAND: The given argument cimd wasinvalid, which
means the given cmd was undefined, or not allowed in the current instance. In this
case, current instance might not be an H.264/AV C decoder instance.

 RETCODE_INVALID_PARAM: The given argument parameter, par anet er ,
was invalid, which means it has a null pointer, or given values for some member
variables are improper values.

DEC _SET_SEQ CHANGE_MASK
This command sets DEC _SET _SEQ CHANGE_MASK which allows VPU to notify
change of sequence information such as picture size, DPB count, profile, and bit-depth.

This command has one of the following return codes.

» RETCODE_SUCCESS: Operation was done successfully, which meanstransferring
aPPS RBSP to decoder was done successfully.

 RETCODE_INVALID_PARAM: The given argument parameter, par anet er,
was invalid, which means it has a null pointer, or given values for some member
variables are improper values.

ENABLE_DERING
This command enables deringing filter of the post-rotator. (CODA decoder only) In this
case, parameter isignored. This command returns RETCODE_SUCCESS.

DISABLE_DERING
This command disables deringing filter of the post-rotator. (CODA decoder only) In this
case, parameter isignored. This command returns RETCODE_SUCCESS.

SET_SEC_AXI
This command sets the secondary channel of AXI for saving memory bandwidth to dedi-
cated memory. The argument par anet er isinterpreted as a pointer to the section called
“ SecAxiUse” which represents an enable flag and physical address which is related with
the secondary channel.

This command has one of the following return codes

» RETCODE_SUCCESS: Operation was done successfully, which means given value
for setting secondary AXI1 isvalid.

Version 1.9.0 Chips&Media 19



Confidential
WAVES511 HEVC and AVC Multi-Decoder IP DATA TYPE DEFINITIONS

« RETCODE_INVALID_PARAM: The given argument parameter, par anet er,
was invalid, which means given value isinvalid.

SET_DRAM_CONFIG
This command sets the DRAM attributes to use tiled map. The argument param-
eter is interpreted as a pointer to the section called “DRAMConfig”. It returns
RETCODE_INVALID_PARAM when any value is not given to the argument parameter,
parameter. (CODA960 only)

GET_DRAM_CONFIG
This command gets the DRAM attributes to use tiled map. The argument param-
eter is interpreted as a pointer to the section called “DRAMConfig”. It returns
RETCODE_INVALID_PARAM when any value is not given to the argument parameter,
parameter. (CODA960 only)

ENABLE_REP_USERDATA
This command enables user data report. This command ignores par anet er .

This command has one of the following return codes.

 RETCODE_SUCCESS: Operation was done successfully, which means enabling
user datareport is done successfully.

« RETCODE_USERDATA BUF NOT_SET: This means user data buffer address
and size have not set yet.

DISABLE_REP_USERDATA
This command disables user data report. This command ignores parameter and returns
RETCODE_SUCCESS.

SET_ADDR_REP_USERDATA
This command sets user data buffer address. par anet er is interpreted as a pointer to
address. This command returns as follows.

This command has one of the following return codes.

» RETCODE_SUCCESS: Operation was done successfully, which means given value
of addressisvalid and setting is done successfully.

 RETCODE_INVALID_PARAM: Thegiven argument parameter par anet er was
invalid, which means given value of address isinvalid. The value of address must
be greater than 0 and a multiple of 8.

SET_VIRT_ADDR_REP_USERDATA
This command sets user data buffer address (virtual address) aswell as physical address by
using SET_ADDR_REP_USERDATA par anet er isinterpreted as a pointer to address.
This command returns as follows.

This command has one of the following return codes.

» RETCODE_SUCCESS: Operation was done successfully, which means given value
of addressisvalid and setting is done successfully.

« RETCODE_USERDATA BUF NOT_SET: SET_ADDR_REP_USERDATA
command was not been executed

 RETCODE_INVALID_PARAM: Thegiven argument parameter par anet er was
invalid, which means given value of address isinvalid. The value of address must
be greater than 0 and a multiple of 8.
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SET_SIZE_REP_USERDATA
This command sets the size of user data buffer which is set with
SET _ADDR_REP_USERDATA command. par anet er isinterpreted as apointer to the
value of size. This command returns RETCODE_SUCCESS.

According to codec standards, user data type means as below.
e H.264/AVC

— 4 user_data registered _itu t t35

— 5: user_data unregistered

More details arein Annex D of H.264 specifications.
« VC1
— 31: Sequence Level user data
— 30: Entry-point Level user data
— 29: Frame Level user data
— 28 : Field Level user data
— 27 : Slice Level user data
» MPEG2
— 0: Sequence user data
— 1: GOP user data
— 2 Picture user data
» MPEG4
— 0:VOS user data
— 1:VISuser data
— 2:VOL user data
— 3: GOV user data

The user datasize 0 - 15 is used to make offset from userDataBuf Base + 8x17. It specifies
byte size of user data 0 to 15 excluding 0 padding byte, which exists between user data. So
HOST reads 1 user data from userDataBuf Base + 8x17 + 0 User Data Size + 0 Padding.
Size of 0 padding is (8 - (User Data Size % 8))%8.

SET_USERDATA_REPORT_MODE
This command sets the interrupt flag of user data buffer overflow. (CODA9 only)
» 0:interrupt mode
* 1:interrupt disable mode

SET_CACHE_CONFIG
This command sets the configuration of cache. The par amet er isinterpreted asa pointer
to MaverickCacheConfig. (CODA9 only)

This command has one of the following return codes.

» RETCODE_SUCCESS: Operation was done successfully, which means given value
isvalid and setting is done successfully.

« RETCODE_INVALID_PARAM: The given argument parameter, par anet er,
was invalid. The value of address must be not zero.

GET_TILEDMAP_CONFIG
This command gets tiled map configuration according to Ti | edMapConf i g structure.
(CODA9 only)

This command has one of the following return codes.

» RETCODE_SUCCESS: Operation was done successfully, which means given value
isvalid and setting is done successfully.
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« RETCODE_INVALID_PARAM: The given argument parameter, par anet er,
was invalid, which means it has a null pointer, or given values for some member
variables are improper values.

SET_LOW_DELAY_CONFIG

This command sets the low delay decoding options which enable low delay decoding
and indicate the number of MB row. (CODA9 decoder only) The argument par ane-
t er isinterpreted as a pointer to LowDelaylnfo which represents an enable flag and the
number of MB row. If low delay decoding is enabled, VPU sends an interrupt and in-
dexFrameDisplay to HOST when the number of MB row decoding is done. If the inter-
rupt is issued, HOST should clear the interrupt and read indexFrameDisplay from the
RET_DEC PIC_ FRAME_IDX register in order to display.

GET_LOW_DELAY_OUTPUT

This command gets the low delay decoding options which enable low delay decoding
and indicate the number of MB row. (CODA decoder only) The argument par ane-
t er isinterpreted as a pointer to LowDelaylnfo which represents an enable flag and the
number of MB row. If low delay decoding is enabled, VPU sends an interrupt and in-
dexFrameDisplay to HOST when the number of MB row decoding is done. If the inter-
rupt is issued, HOST should clear the interrupt and read indexFrameDisplay from the
RET_DEC PIC_ FRAME_IDX register in order to display.

DEC_SET_FRAME_DELAY
HOST can set the frameBufDelay value of the section called “ Declnitiallnfo” . (CODA9
H.264/AV C decoder only) This command is useful when HOST is sure of display reorder
delay of stream and wantsto display soonner than frameBufDelay value of the section called
“ Declnitiallnfo” which is calculated based on video specification by VPU. However, if
HOST set aninvalid frameBufDelay value, it might lead to failure of display.

DEC_SET WTL_FRAME_FORMAT
This command sets FrameBufferFormat for WTL.

DEC_GET_FIELD_PIC_TYPE
This command gets a field picture type of decoded picture after INT_BIT_DEC FIELD
interrupt isissued.

DEC_GET_DISPLAY_OUTPUT_INFO
HOST can get decoder output information according to display index in the section called
“ DecOutputinfo” structure. HOST can set display index using member variable i n-
dexFr ameDi spl ay. Thiscommand returns RETCODE_SUCCESS.

» Example code

DecCQut put | nf o decCQut put | nf o;
decCQut put I nfo. indexFrameDi splay = di sp_i ndex;
VPU_DecG veCommand( handl e, DEC GET_DI SPLAY_OUTPUT_| NFO, & decCut put | nfo);

DEC_ENABLE_REORDER
HOST can enable display buffer reordering when decoding H.264 streams. (CODA9 H.264
decoder and WAV E decoder only) In H.264 case, output decoded picture may bere-ordered
if pic_order_cnt_typeisOor 1. Inthat case, decoder must delay output display for re-order-
ing but some applications (ex. video telephony) do not want such display delay.

DEC_DISABLE_REORDER
HOST can disable output display buffer reorder-ing. Then BIT processor does not re-order
output buffer when pic_order_cnt_typeisOor 1. If InH.264/AVC case. pic_order_cnt_type
is 2 or the other standard case, thisflag isignored because output display buffer reordering
is not allowed.
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DEC_SET_AVC_ERROR_CONCEAL_MODE

This command sets error conceal mode for H.264 decoder. This command must be

issued through VPU_DecGiveCommand() before calling VPU_DecGetlnitialinfo() or

VPU_DeclssueSeqinit(). In other words, error conceal mode cannot be applied once a se-

guenceinitialized.

e AVC ERROR _CONCEAL_MODE_DEFAULT - VPU performs error concealment in
default mode.

* AVC_ERROR_CONCEAL_MODE_ENABLE_SELECTIVE_CONCEAL_MISSING_REFERENCE
- VPU performs error concealment using another framebuffer if the error comes from
missing reference frame.

« AVC_ERROR_CONCEAL_MODE_DISABLE_CONCEAL_MISSING_REFERENCE
- VPU does not perform error concealment if the error comes from missing reference
frame.

« AVC _ERROR _CONCEAL_MODE_DISABLE_CONCEAL_WRONG_FRAME_NUM
- VPU does not perform error concealment if the error comes from wrong frame_num
syntax.

DEC_FREE_FRAME_BUFFER

HOST can free all the frame buffers allocated by VPUAPI. (CODA9 only) This command
is useful when VPU detects sequence change. For example, if HOST knows resolution
change while decoding through sequenceChanged variable of the section called * De-
cOutputinfo” structure, HOST should change the size of frame buffer accordingly. This
command is used to release the frame buffers alocated for the previous sequence. Then
VPU_DecGetlnitiallnfo() and VPU_Decl sseuSeglnit() are called before frame buffer allo-
cation for a new segquence.

DEC_GET_FRAMEBUF_INFO
This command gives HOST the information of framebuffer in the section called “ DecGet-
Framebufinfo” . (WAVE only)

DEC_RESET_FRAMEBUF_INFO
This command resets the information of framebuffer. Unlike
DEC_FREE_FRAME_BUFFER, it does not rel ease the assigned memory itself. This com-
mand is used for sequence change along with DEC_GET_FRAMEBUF_INFO.

ENABLE_DEC_THUMBNAIL_MODE
Thiscommand decodes only an I-frame of picturefrom bitstream for using it asathumbnail.
It requiresaslittle as size of frame buffer since I-picture does not need any reference picture.
If HOST issues this command and sets one frame buffer address to FrameBuffer array in
VPU_DecRegisterFrameBuffer(), only the frame buffer is used. And please make sure that
the number of frame buffer numshould be registered as minFrameBufferCount.

DEC_SET_DISPLAY_FLAG
Applications can set a display flag for each frame buffer by calling this function after cre-
ating decoder instance. If acertain display flag of frame buffer is set, the frame buffer can-
not be used in the decoding process. Applications can control displaying a buffer with this
command to prevent VPU from using buffer in every decoding process.

This command is the opposite of what VPU_DecClrDispFag() does.

DEC_GET_SCALER_INFO
This command returns setting information to downscale an image such as enable, width,
and height.

DEC_SET_SCALER_INFO
This command sets information to downscale an image such as enable, width, and height.
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DEC_SET_TARGET_TEMPORAL _ID
This command decodes only a frame whose temporal id is equal to or less than the given
target temporal id. (H.265/HEV C decoder only)

DEC_SET_BWB_CUR_FRAME_IDX
This command specifies the index of linear frame buffer which needs to be changed to due
to change of inter-frame resolution while decoding. (VP9 decoder only)

DEC_SET_FBC_CUR_FRAME_IDX
This command specifies the index of FBC frame buffer which needs to be changed to due
to change of inter-frame resolution while decoding. (VP9 decoder only)

DEC_SET_INTER_RES INFO_ON
This command informs inter-frame resolution has been changed while decoding. After this
command issued, VPU reall ocates one frame buffer for the change. (VP9 decoder only)

DEC _SET_INTER_RES INFO_OFF
Thiscommand rel easesthe flag informing inter-frame resol ution change. It should beissued
after reallocation of one frame buffer is completed. (VP9 decoder only)

DEC_FREE_FBC_TABLE_BUFFER
This command frees one FBC table to deal with inter-frame resolution change. (VP9 de-
coder only)

DEC_FREE_MV_BUFFER
This command frees one MV buffer to deal with inter-frame resolution change. (VP9 de-
coder only)

DEC _ALLOC FBC_Y_TABLE_BUFFER
This command allocates one FBC luma table to deal with inter-frame resolution change.
(VP9 decoder only)

DEC_ALLOC_FBC_C_TABLE_BUFFER
This command allocates one FBC chromatable to deal with inter-frame resolution change.
(VP9 decoder only)

DEC_ALLOC_MV_BUFFER
This command allocates one MV buffer to deal with inter-frame resolution change. (VP9
decoder only)

DEC _SET_TEMPORAL_ID_MODE
This command specifiesthe target temporal layer id selection mode. (WAV E decoder only)

ENC_SET_PARAM
This command writes an RBSP format of the SPS/PPS to parameter buffer.(CODA9 en-
coder only) This command has one of the following return codes.::

 RETCODE_SUCCESS: Operation was done successfully, which means the requested
header syntax was successfully inserted.

* RETCODE_INVALID_COMMAND: This means the given argument cmd was invalid
which means the given cmd was undefined, or not allowed in the current instance. In this
case, the current instance might not be an MPEG4 encoder instance.

 RETCODE_INVALID_PARAM: The given argument parameter par amet er wasin-
valid, which meansit has a null pointer, or given values for some member variables are
improper values.
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ENC_PUT_VIDEO_HEADER
This command inserts an MPEG4 header syntax or SPS or PPS to the HEVC/AVC bhit-
stream to the bitstream during encoding. It isvalid for al types of encoders. The argument
par amet er isinterpreted as a pointer to the section called “ EncHeaderParam” holding

» buf isaphysical address pointing the generated stream location

» sizeisthe size of generated stream in bytes

» headerTypeisatype of header that HOST application wants to generate and have values
as the section called “ Mp4Header Type” , the section called “ AvcHeader Type” , the sec-

tion called “ WaveEncHeader Type” .

This command has one of the following return codes.

RETCODE_SUCCESS: Operation was done successfully, which meansthe request-
ed header syntax was successfully inserted.

RETCODE_INVALID_COMMAND: This means the given argument cmd was in-
valid which means the given cmd was undefined, or not alowed in the current in-
stance. In this case, the current instance might not be an MPEG4 encoder instance.

RETCODE_INVALID_PARAM: The given argument parameter par anet er or
headerType was invalid, which meansit hasanull pointer, or given valuesfor some
member variables are improper values.

RETCODE_VPU_RESPONSE_TIMEOUT: Operation has not recieved any re-
sponse from VPU and has timed out.

ENC_SET_INTRA_MB_REFRESH_NUMBER
This command changes intra MB refresh number of header syntax during encoding.
(ChangeParam command for CODA9 encoder only) The argument par anet er isinter-
preted as a pointer to integer which represents an intrarefresh number. It should be between
0 and macroblock number of encoded picture.

This command returns the following code.

RETCODE_SUCCESS: Operation was done successfully, which meansthe request-
ed header syntax was successfully inserted.

RETCODE_VPU_RESPONSE_TIMEOUT: Operation has not received any re-
sponse from VPU and has timed out.

ENC_ENABLE_HEC
This command enables HEC(Header Extension Code) syntax of MPEGA4.

This command ignores the argument par anet er and returns one of the following return

codes.

RETCODE_SUCCESS: Operation was done successfully, which meansthe request-
ed header syntax was successfully inserted.

RETCODE_INVALID_COMMAND: This means the given argument, cmd, was
invalid which means the given cmd was undefined, or not allowed in the current
instance. In this case, the current instance might not be an MPEG4 encoder instance.

RETCODE_VPU_RESPONSE_TIMEOUT: Operation has not received any re-
sponse from VPU and has timed out.
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ENC_DISABLE_HEC
This command disables HEC(Header Extension Code) syntax of MPEGA4.

This command ignores the argument par anet er and returns one of the following return
codes.

* RETCODE_SUCCESS: Operation was done successfully, which meansthe request-
ed header syntax was successfully inserted.

* RETCODE_INVALID_COMMAND: This means the given argument, cmd, was
invalid which means the given cmd was undefined, or not allowed in the current
instance. In this case, the current instance might not be an MPEG4 encoder instance.

 RETCODE_VPU_RESPONSE_TIMEOUT: Operation has not received any re-
sponse from VPU and has timed out.

ENC_SET_SLICE_INFO
This command changes slice inforamtion of header syntax during encoding. (ChangeParam
command for CODA9 encoder only) Theargument par anet er isinterpreted asa pointer
to the section called “ EncSliceMode” structure holding

» diceMode is a mode which means enabling multi slice structure

* diceSizeMode is the mode representing mode of calculating one slicesize
» dliceSizeisthe size of onedlice.

This command has one of the following return codes.

» RETCODE_SUCCESS: Operation was done successfully, which meansthe request-
ed header syntax was successfully inserted.

* RETCODE_INVALID_PARAM: The given argument parameter par amet er or
header Type was invalid, which means it has a null pointer, or given values for
some member variables are improper values.

+ RETCODE_VPU_RESPONSE_TIMEOUT: Operation has not received any re-
sponse from VPU and has timed out.

ENC_SET_GOP_NUMBER
This command changes GOP number of header syntax during encoding. (ChangeParam
command for CODA9 encoder only) Theargument par anet er isinterpreted as a pointer
to the integer which represents a GOP number.

This command has one of the following return codes.

» RETCODE_SUCCESS: Operation was done successfully, which meansthe request-
ed header syntax was successfully inserted.

 RETCODE_INVALID_PARAM: The given argument parameter par anet er or
header Type was invalid, which means it has a null pointer, or given values for
some member variables are improper values.

 RETCODE_VPU_RESPONSE_TIMEOUT: Operation has not received any re-
sponse from VPU and has timed out.

ENC_SET_INTRA_QP
This command changes intra QP value of header syntax during encoding. (ChangeParam
command for CODA9 encoder only) Theargument par anet er isinterpreted asa pointer
to the integer which represents a Constant | frame QP. The Constant | frame QP should be
between 1 and 31 for MPEG4 and between 0 and 51 for H.264/AVC.
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This command has one of the following return codes.

» RETCODE_SUCCESS: Operation was done successfully, which meansthe request-
ed header syntax was successfully inserted.

* RETCODE_INVALID_COMMAND: This means the given argument cnd wasin-
valid which means the given cmd was undefined, or not alowed in the current in-
stance. In this case, the current instance might not be an encoder instance.

 RETCODE_INVALID_PARAM: The given argument parameter par anet er or
header Type was invalid, which means it has a null pointer, or given values for
some member variables are improper values.

* RETCODE_VPU_RESPONSE_TIMEOUT: Operation has not received any re-
sponse from VPU and has timed out.

ENC_SET_BITRATE
This command changes bitrate inforamtion of header syntax during encoding.
(ChangeParam command for CODA9 encoder only) The argument par anet er isinter-
preted as a pointer to the integer which represents a bitrate. It should be between 0 and
32767.

This command has one of the following return codes.

» RETCODE_SUCCESS: Operation was done successfully, which meansthe request-
ed header syntax was successfully inserted.

e RETCODE_INVALID_COMMAND: This means the given argument cnd wasin-
valid which means the given cnd was undefined, or not allowed in the current in-
stance. In this case, the current instance might not be an encoder instance.

* RETCODE_INVALID_PARAM: The given argument parameter par anmet er or
header Type was invalid, which means it has a null pointer, or given values for
some member variables are improper values.

 RETCODE_VPU_RESPONSE_TIMEOUT: Operation has not received any re-
sponse from VPU and has timed out.

ENC_SET_FRAME_RATE
This command changes frame rate of header syntax during encoding. (ChangeParam com-
mand for CODA9 encoder only) The argument par anet er isinterpreted as a pointer to
the integer which represents a frame rate value. The fraem rate should be greater than 0.

This command has one of the following return codes.

» RETCODE_SUCCESS: Operation was done successfully, which meansthe request-
ed header syntax was successfully inserted.

* RETCODE_INVALID_COMMAND: This means the given argument cd was in-
valid which means the given cnd was undefined, or not allowed in the current in-
stance. In this case, the current instance might not be an encoder instance.

« RETCODE_INVALID_PARAM: The given argument parameter par anet er or
header Type was invalid, which means it has a null pointer, or given values for
some member variables are improper values.

« RETCODE_VPU_RESPONSE TIMEOUT: Operation has not received any re-
sponse from VPU and has timed out.
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ENC_SET_PARA_CHANGE
This command changes encoding parameter(s) during the encoding operation. (WAVE en-
coder only) The argument par anet er is interpreted as a pointer to the section called
“ EncChangeParam” structure holding

» enable_option : Set an enum value that is associated with parametersto change (multiple
option allowed).

For instance, if bitrate and framerate need to be changed in the middle of encoding, that
requires some setting like below.

EncChangePar am changePar am
changePar am enabl e_opti on = ENC_RC TARGET_RATE CHANGE | ENC_FRAME_RATE_ CHANGE;

changeParam bitrate 14213000;
changePar am f r aneRat e 15;
VPU_EncG veCommand( handl e, ENC_SET_PARA CHANGE, &changeParan);

This command has one of the following return codes.

» RETCODE_SUCCESS: Operation was done successfully, which meansthe request-
ed header syntax was successfully inserted.

e RETCODE_INVALID_COMMAND: This means the given argument cnd wasin-
valid which means the given cnd was undefined, or not allowed in the current in-
stance. In this case, the current instance might not be an H.264/AV C encoder in-
stance.

* RETCODE_INVALID_PARAM: The given argument parameter par anmet er or
header Type was invalid, which means it has a null pointer, or given values for
some member variables are improper values.

 RETCODE_VPU_RESPONSE_TIMEOUT: Operation has not received any re-
sponse from VPU and has timed out.

ENABLE_LOGGING
HOST can activate message logging once VPU_DecOpen() or VPU_EncOpen() is called.

DISABLE_LOGGING
HOST can deactivate message logging which is off as default.

DEC_GET_QUEUE_STATUS
This command returns the number of queued commands for the current decode instance
and the number of queued commands for the total decode instances.

ENC_GET_QUEUE_STATUS
This command returns the number of queued commands for the current encode instance
and the number of queued commands for the total encode instances.

GET_BANDWIDTH_REPORT
This command reports the amount of bytes which are transferred on AX1 bus.

ENC_WRPTR_SEL
This command sets the section called “ ENC_QUERY WRPTR SEL”.

SET_CYCLE_PER_TICK
Thiscommmand setsthe count of cycles per tick which ismostly aconstant valueto internal
timer. Cycle per tick is used to calculate the number of cycle from the number of ticks that
firmware returns. (WAVES only) This command returns RETCODE_SUCCESS.
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ENC_GET_SRC_BUF _FLAG
This command obtains the value of releaseSrcFlag when srcReleaselntEnable is 1 and
sourcereleaseinterrupt isoccurred. (WAVES only) Thiscommand has one of thefollowing
return codes.::

 RETCODE_SUCCESS: Requested operation was done successfully.

* RETCODE_QUERY_FAILURE: This means this query command was not successful.
(WAVES only)

 RETCODE_INVALID_COMMAND: This means the given argument cnd wasinvalid
which means the given cmd was undefined, or not alowed in the current instance.

GET_DEBUG_INFORM
This command returns the debug information on error situations such as hang-up. (WAVES
only) This command has one of the following return codes.::

» RETCODE_SUCCESS: Requested operation was done successfully.

» RETCODE_REPORT_NOT_READY': Thismeansthat report is not ready for this com-
mand. (WAVES only)

 RETCODE_QUERY _FAILURE: This means this query command was not successful.
(WAVES only)

» RETCODE_INVALID_COMMAND: This means the given argument cnd wasinvalid
which means the given c md was undefined, or not allowed in the current instance.

AVCErrorConcealMode

typedef enum {
AVC_ERROR_CONCEAL_MODE_DEFAULT
AVC_ERROR_CONCEAL_MODE_ENABLE_SELECTI VE_CONCEAL_M SSI NG_REFERENCE
AVC_ERROR_CONCEAL_MODE_DI SABLE_CONCEAL_M SSI NG_REFERENCE
AVC_ERROR_CONCEAL_MODE_DI SABLE_CONCEAL_WRONG_FRAMVE_NUM

} AVCError Conceal Mode;

Adbro

Description
Thisis an enumeration type for representing error conceal modes. (H.264/AV C decoder only)

AVC_ERROR_CONCEAL_MODE_DEFAULT
basic error concealment and error concealment for missing reference frame, wrong
frame_num syntax (default)

AVC_ERROR_CONCEAL_MODE_ENABLE_SELECTIVE_CONCEAL_MISSING_REFERENCE
error concealment - selective error concealment for missing reference frame

AVC_ERROR_CONCEAL_MODE_DISABLE_CONCEAL_MISSING_REFERENCE
error concealment - disable error concealment for missing reference frame

AVC_ERROR_CONCEAL_MODE_DISABLE_CONCEAL_WRONG_FRAME_NUM
error concealment - disable error concealment for wrong frame_num syntax

CbCrOrder

typedef enum {
CBCR_ORDER_NORMAL,
CBCR_ORDER_REVERSED
} CbCr Order;
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Description

This is an enumeration type for representing the way of writing chroma data in planar format
of frame buffer.

CBCR_ORDER_NORMAL
Cb data are written in Cb buffer, and Cr data are written in Cr buffer.

CBCR_ORDER_REVERSED
Cr data are written in Cb buffer, and Cb data are written in Cr buffer.

MirrorDirection

typedef enum {
M RDI R_NONE,
M RDI R_VER,
M RDI R_HOR,
M RDI R_HOR_VER
} MrrorDirection;

Description
Thisis an enumeration type for representing the mirroring direction.

MIRDIR_NONE
No mirroring

MIRDIR_VER
Vertical mirroring

MIRDIR_HOR
Horizontal mirroring

MIRDIR_HOR_VER
Horizontal and vertical mirroring

FrameBufferFormat
typedef enum {

FORVAT_ERR = -1,

FORVAT_420 =0, /* 8bit */

FORVAT_422 s /* 8bit */

FORVAT_224 s /* 8bit */

FORVAT_444 s /* 8bit */

FORVAT_400 s /* 8bit */
/* Little Endian Perspective */
/* | addr O | addr 1 | */

FORVAT_420_P10_16BIT_MSB = 5, /* |sb | 000000xx| xxxxxxxx | mnsb */
FORVAT_420_P10_16BI T_LSB /* 1sb | xxxxxxx | xx000000 | nsb */
FORVAT_420_P10_32BI T_MsB [* 1sb | DOXXXXXXXXXXXXXXXXXXXXXXXXXXX| nsb */
FORNMAT_420_P10_32BI T_LSB I* 1Sh | XXXXXXXXXXXXXXXXXXXXXXXXXXX00| mnsb */

/* 4:2:2 packed format */

/* Little Endian Perspective */
/* | addr O | addr 1 | */
FORMAT_422_P10_16BI T_MSB /* 1sb | 000000xx | XXXXXXxx | msb */

FORMAT 422 P10_16BI T_LSB
FORMAT 422_P10_32BI T_MSB
FORMAT 422 P10_32BI T_LSB

/* I'sb | xxxxxxxx | xx000000 | nsb */
[* 1sb | DOXXXXXXXXXXXXXXXXXXXXXXXXXXX| nsb */
[* 1sb | XXXXXXXXXXXXXXXXXXXXXXXXXXX00| nsb */

FORVAT_YUYV )

FORVAT_YUYV_P10_16BI T_MSB, /* 1'sb | 000000XXXXXXXXXX | msb */
FORMAT_YUYV_P10_16BI T_LSB, /* 1sb | xxxxxxxxxx000000 | nsb */
FORMAT_YUYV_P10_32BI T_NSB, [* 1sb | DOXXXXXXXXXXXXXXXXXXXXXXXXXXX| nsb */
FORVAT_YUYV_P10_32BI T_LSB, % 1Sh | XXXXXXXXXXXXXXXXXXXXXXXXXXX00| msb */
FORVAT_YVYU )
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FORMAT_YVYU_P10_16BI T_NSB, /* 1sb | 000000XxXXXXXXXXX | msb */
FORVAT_YVYU_P10_16BI T_LSB, /* 1sb | xxxxxxxxxx000000 | nmsb */
FORMAT_YVYU_P10_32BI T_MSB, I* 1sb | DOXXXXXXXXXXXXXXXXXXXXXXXXXXX| msb */
FORVMAT_YVYU_P10_32BI T_LSB, % 1Shb | XXXXXXXXXXXXXXXXXXXXXXXXXXX00| msb */
FORMAT_UYVY )

FORVAT_UYVY_P10_16BI T_MSB, /* 1sb | 000000XxXXXXXXXXX | msb */
FORMAT_UYVY_P10_16BI T_LSB, /* 1sb | xxxxxxxxxx000000 | nsb */
FORNMAT_UYVY_P10_32BI T_MSB, /* 1sb | DOXXXXXXXXXXXXXXXXXXXXXXXXXXX| msb */
FORNMAT_UYVY_P10_32BI T_LSB, % 18hb | XXXXXXXXXXXXXXXXXXXXXXXXXXX00| msb */
FORMAT_ VYUY

Description

FORNMAT_VYUY_P10_16BI T_MSB, /* 1sb | 000000XXXXXXXXXX | msb */
FORVMAT_VYUY_P10_16BI T_LSB, /* 1sb | xxxxxxxxxx000000 | msb */
FORNMAT_VYUY_P10_32BI T_MSB, /* 1sb | DOXXXXXXXXXXXXXXXXXXXXXXXXXXX| msb */
FORNMAT_VYUY_P10_32BI T_LSB, I* 1Shb | XXXXXXXXXXXXXXXXXXXXXXXXXXX00| msb */
FORVAT_MAX,

} FraneBuffer For mat ;

Thisis an enumeration type for representing chromaformats of the frame buffer and pixel for-
mats in packed mode.

FORMAT_YUYV
8hit packed format : YOUOY1VO Y2U1Y3V1...

FORMAT_YUYV_P10 16BIT_LSB
10bit packed(YUY V) format(1Pixel=2Byte)

FORMAT_YUYV_P10 32BIT_MSB
10bit packed(Y UY V) format(1Pixel=2Byte)

FORMAT_YUYV_P10 32BIT_LSB
10hit packed(Y UY V) format(3Pixel=4Byte)

FORMAT_YVYU
10hit packed(Y UY V) format(3Pixel=4Byte) 8bit packed format : YOVOY 1UO Y2V1Y3U1l

FORMAT_YVYU_P10 16BIT_LSB
10bit packed(Y VY U) format(1Pixel=2Byte)

FORMAT_YVYU_P10 32BIT_MSB
10bit packed(Y V'Y U) format(1Pixel=2Byte)

FORMAT_YVYU_P10 32BIT_LSB
10bit packed(Y VY U) format(3Pixel=4Byte)

FORMAT_UYVY
10hit packed(Y VY U) format(3Pixel=4Byte) 8bit packed format : UOYOVOY1 U1Y2V1Y3

FORMAT_UYVY_P10 16BIT_LSB
10hit packed(UY VYY) format(1Pixel=2Byte)

FORMAT_UYVY_P10 32BIT_MSB
10hit packed(UY VYY) format(1Pixel=2Byte)

FORMAT_UYVY_P10 32BIT_LSB
10bit packed(UY VYY) format(3Pixel=4Byte)

FORMAT_VYUY
10bit packed(UY VY) format(3Pixel=4Byte) 8hit packed format : VOYOUOY1V1Y2UL1Y3
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FORMAT_VYUY_P10 16BIT_LSB
10bit packed(VY UY) format(1Pixel=2Byte)

FORMAT_VYUY_P10 32BIT_MSB
10hit packed(VY UY) format(1Pixel=2Byte)

FORMAT_VYUY_P10 32BIT_LSB
10bit packed(VYUY) format(3Pixel=4Byte)

FORMAT_MAX
10bit packed(VYUY) format(3Pixel=4Byte)

ScalerimageFormat

Description

typedef enun{
YUV_FORVAT_I 420,
YUV_FORVAT_NV12,
YUV_FORVAT_NV21,
YUV_FORVAT_| 422,
YUV_FORVAT_NV16,
YUV_FORVAT_NV61,
YUV_FORVAT_UYVY,
YUV_FORVAT_YUYV,

} Scal er | nageFor nat ;

Thisis an enumeration type for representing output image formats of down scaler.

YUV_FORMAT_1420
Thisformat isa420 planar format, which is described as forcc 1420.

YUV_FORMAT_NV12
This format is a 420 semi-planar format with U and V interleaved, which is described as
fourcc NV12.

YUV_FORMAT_NV21
This format is a 420 semi-planar format with V and U interleaved, which is described as
fourcc NV21.

YUV_FORMAT_1422
Thisformat isa422 planar format, which is described as forcc 1422.

YUV_FORMAT_NV16
This format is a 422 semi-planar format with U and V interleaved, which is described as
fourcc NV 16.

YUV_FORMAT_NV61
This format is a 422 semi-planar format with V and U interleaved, which is described as
fourcc NV61.

YUV_FORMAT_UYVY
Thisformat isa 422 packed mode with UY VY, which is described as fourcc UY VY.

YUV_FORMAT_YUYV
Thisformat is a 422 packed mode with YUYV, which is described asfourcc YUYV.

PackedFormatNum

typedef enum {
NOT_PACKED = 0,
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Description

InterruptBit

PACKED_YUYV,
PACKED_YVYU,
PACKED_UYVY,
PACKED_VYUY,

} PackedFor mat Num

Thisis an enumeration type for representing Y UV packed format.

Description

typedef enum {

INTBIT_INT
INT_BIT_SEQINT

I NT_BI T_SEQ END
INT_BI T_PI C_RUN

I NT_BI T_FRAMEBUF_SET

I NT_BI T_ENC_HEADER

I NT_BI T_DEC_PARA_SET

I NT_BI T_DEC BUF_FLUSH
I NT_BI T_USERDATA

I NT_BI T_DEC FI ELD

I NT_BI T_DEC_NMB_ROWS

I NT_BI T_BI T_BUF_EMPTY
INT_BI T_BI T_BUF_FULL

} InterruptBit;

WavebSInterruptBit

O~NOTAWNPEO

Thisis an enumeration type for representing interrupt bit positions for CODA series.

Description

PicType

typedef enum {

I NT_WAVE5_| NI T_VPU
I NT_WAVE5_WAKEUP_VPU
I NT_WAVE5_SLEEP_VPU

| NT_WAVE5_CREATE_| NSTANCE

I NT_WAVE5_FLUSH_| NSTANCE

| NT_WAVE5_DESTORY_| NSTANCE

I NT_WAVE5_I NI T_SEQ

I NT_WAVE5_SET_FRAMEBUF
| NT_WAVE5_DEC _PI C

I NT_WAVE5_ENC_PI C

I NT_WAVE5_ENC_SET_PARAM ,
#i f def SUPPORT_SOURCE_RELEASE | NTERRUPT
I NT_WAVE5_ENC_SRC_RELEASE
#endi f
I NT_WAVE5_ENC_LOW LATENCY

| NT_WAVE5_DEC_QUERY
| NT_WAVE5_BSBUF_EMPTY
I NT_WAVE5_BSBUF_FULL

} WaveSinterruptBit;
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Thisis an enumeration type for representing interrupt bit positions.

typedef enum {

PI C_TYPE |
PI C_TYPE_KEY

PI C_TYPE_P

PI C_TYPE_I NTER

PI C_TYPE B

Pl C_TYPE_REPEAT

PI C_TYPE_AV1_| NTRA
PI C_TYPE_VCL_BI

NNMNNNR R OO
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Description

PI C_TYPE_VC1_B

PI C_ TYPE D

PIC TYPE_S

PI C_TYPE_AVS2_F

PI C_TYPE_AV1_SW TCH

PI C_TYPE VCL_P_SKI P

Pl C_TYPE_MP4_P_SKI P_NOT_
PI C_TYPE_AVS2_S
PI C_TYPE_| DR
PI C_TYPE_AVS2_G
Pl C_TYPE_AVS2_GB
Pl C_TYPE_MAX

} Pi cType;

Thisis an enumeration type for representing picture types.

PIC_TYPE_I
| picture

PIC_ TYPE_KEY
KEY framefor SYAC and AV1

PIC_TYPE_P
P picture

PIC_TYPE_INTER
Inter framefor SVAC and AV1

PIC_TYPE_B
B picture (except VC1)

PIC_TYPE_REPEAT
Repeat frame (VP9 only)

PIC_TYPE_AV1_INTRA
Intra only frame (AV1 only)

PIC_TYPE_VCL1 BI
VC1 Bl picture (VC1 only)

PIC_TYPE_VC1 B
VCL1 B picture (VC1 only)

PIC_TYPE_D

9}"}"F§F9’9’9’9’9’
O
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N

D picturein MPEG2 that is only composed of DC coefficients (MPEG2 only)

PIC_TYPE_S

Spicturein MPEG4 that is an acronym of Sprite and used for GMC (MPEG4 only)

PIC_TYPE_AVS2 F
F picturein AVS2

PIC_TYPE_AV1 SWITCH
Switch frame (AV1 only)

PIC_TYPE_VC1_P_SKIP
VC1 P skip picture (VC1 only)

PIC_TYPE_MP4 P _SKIP_NOT_CODED
Not Coded P Picture in MPEG4 packed mode
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PIC_TYPE_AVS2 S
Spicturein AVS2

PIC_TYPE_IDR
H.264/H.265 IDR picture

PIC_TYPE_AVS2 G
G picturein AVS2

PIC_TYPE_AVS2 GB
GB picturein AVS2

PIC_TYPE_MAX
No Meaning

AvcNpfFieldinfo

typedef enum {
PAI RED_FI ELD
TOP_FI ELD_M SSI NG
BOT_FI ELD_M SSI NG
} AveNpf Fi el dI nf o;

ko

Description

Thisis an enumeration type for H.264/AV C NPF (Non Paired Field) information.

FrameFlag

typedef enum {
FF_NONE
FF_FRAME
FF_FI ELD

} FraneFl ag;

oo
L

Description

This is an enumeration type for specifying frame buffer types when tiled2linear or wtlEnable
is used.

FF_NONE
Frame buffer type when tiled2linear or wtlEnableis disabled

FF_FRAME
Frame buffer type to store one frame

FF_FIELD
Frame buffer type to store top field or bottom field separately

BitStreamMode

typedef enum {
BS_MODE_| NTERRUPT,
BS_MODE_RESERVED,
BS_MODE_PI C_END,

} Bi t St r eanmbde;

Description

Thisis an enumeration type for representing bitstream handling modes in decoder.
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BS MODE_INTERRUPT
VPU returns an interrupt when bitstream buffer is empty while decoding. VPU waits for
more bitstream to be filled.

BS MODE_RESERVED
Reserved for the future

BS MODE_PIC_END
VPU tries to decode with very small amount of bitstream (not a complete 512-byte chunk).
If it is not successful, VPU performs error concealment for the rest of the frame.

SWResetMode

typedef enum {
SW RESET_SAFETY,
SW RESET_FORCE,
SW RESET_ON_BOOT
} SVReset Mode;

Description
Thisis an enumeration type for representing software reset options.

SW_RESET_SAFETY
It resets VPU in safe way. It waits until pending bus transaction is completed and then
perform reset.

SW_RESET_FORCE
It forces to reset VPU without waiting pending bus transaction to be completed. It is used
for immediate termination such as system off.

SW_RESET_ON_BOOT
Thisisthe default reset mode that is executed since system booting. This mode is actualy
executed in VPU_Init(), so does not have to be used independently.

Productld

typedef enum {
PRODUCT_I D_980,
PRODUCT_I D_960
PRODUCT_I D_950
PRODUCT_I D_512,
PRODUCT_I D_515,
PRODUCT_I D_521,
PRODUCT_I D_511,
PRODUCT_I D_517,
PRODUCT_| D_NONE,

} Product | d;

=

1, /1 same with CODA960

Description

Thisis an enumeration type for representing product IDs.

TiledMapType

typedef enum {
LI NEAR_FRAME_NVAP
TI LED_FRAVE_V_MAP
TI LED_FRAVE_H MAP
TILED FI ELD V_MAP
TILED M XED V_MAP
TI LED_FRAVE_MB_RASTER MAP
TILED_FI ELD_MB_RASTER _MAP
TI LED_FRAVE_NO BANK_MAP

NogorwNPRO

/1 coda980 only

Version 1.9.0 Chips&Media 36



Confidential
WAVES511 HEVC and AVC Multi-Decoder IP DATA TYPE DEFINITIONS

TI LED_FI ELD_NO_BANK_MAP
LI NEAR FI ELD_MAP

CODA_TI LED_MAP_TYPE_MAX

ARM COVPRESSED FRAMVE_MAP

COVPRESSED FRANE_MAP_V50_LOSSLESS 8BI T
COVPRESSED_FRAME_MAP_V50_LOSSLESS 10BI T
COVPRESSED_FRAME_MAP_V50_LOSSY

COVPRESSED FRANE_MAP_V50_LOSSLESS 422 8BI T

8, /1 coda980 only
9, /1 coda980 only

10, // AFBC enabl ed WAVE decoder

COVPRESSED_FRAME_MAP_V50_LOSSLESS 422 _10BI T
COVPRESSED_FRAME_MAP_V50_LQOSSY_422
COVPRESSED_FRAME_MAP
COVPRESSED_FRAME_MAP_SVAC SVC_BL
COVPRESSED_FRAME_MAP_DUAL_CORE_8BI T
COVWPRESSED_FRAME_MAP_DUAL_CORE_10BI T
PVRI C_COWPRESSED_FRAME_LCOSSLESS VAP
PVRI C_COVWPRESSED FRAME_LOSSY_MAP
TI LED_MAP_TYPE_MAX

} Til edvapType;

17, /1 WAVE4 only

Description
Thisis an enumeration type for representing map types for frame buffer.

LINEAR_FRAME_MAP
Linear frame map type

Note Products earlier than CODA9 can only set thislinear map type. Linear frame
map type

TILED_FRAME_V_MAP
Tiled frame vertical map type (CODA9 only)

TILED_FRAME_H_MAP
Tiled frame horizontal map type (CODAO only)

TILED_FIELD_V_MAP
Tiled field vertical map type (CODA9 only)

TILED_MIXED_V_MAP
Tiled mixed vertical map type (CODA9 only)

TILED_ FRAME_MB_RASTER_MAP
Tiled frame MB raster map type (CODASO only)

TILED_FIELD_MB_RASTER_MAP
Tiled field MB raster map type (CODA9 only)

TILED_FRAME_NO_BANK_MAP
Tiled frame no bank map. (CODA9 only)

TILED_FIELD_NO_BANK_MAP
Tiled field no bank map. (CODA9 only)

LINEAR_FIELD_MAP
Linear field map type. (CODAO9 only)

ARM_COMPRESSED FRAME_MAP
AFBC(ARM Frame Buffer Compression) compressed frame map type

COMPRESSED_FRAME_MAP_V50 LOSSLESS 8BIT
CFRAMESO0(Chips& Media Frame Buffer Compression) compressed framebuffer type

COMPRESSED_FRAME_MAP_V50_LOSSLESS 10BIT
CFRAMES0(Chips& Media Frame Buffer Compression) compressed framebuffer type
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COMPRESSED_FRAME_MAP_V50_LOSSY
CFRAMES0(Chips& Media Frame Buffer Compression) compressed framebuffer type

COMPRESSED_FRAME_MAP_V50 LOSSLESS 422 8BIT
CFRAMES50(Chips& Media Frame Buffer Compression) compressed 4:2:2 framebuffer

type

COMPRESSED_FRAME_MAP_V50_LOSSLESS 422 10BIT
CFRAMES0(Chips& Media Frame Buffer Compression) compressed 4:2:2 framebuffer

type

COMPRESSED_FRAME_MAP_V50 LOSSY_422
CFRAMES0(Chips& Media Frame Buffer Compression) compressed 4:2:2 framebuffer

type

COMPRESSED_FRAME_MAP
Compressed frame map type (WAVE only)

COMPRESSED_FRAME_MAP_SVAC_SVC_BL
Compressed frame map type for base layer in SVAC encoder

COMPRESSED FRAME_MAP_DUAL_CORE_8BIT
8bit compressed frame map type for dual core

COMPRESSED FRAME_MAP_DUAL_CORE_10BIT
10bit compressed frame map type for dual core

PVRIC_COMPRESSED_FRAME_LOSSLESS MAP
PVRIC compressed frame map type for lossless mode

PVRIC_COMPRESSED FRAME_LOSSY_MAP
PVRIC compressed frame map type for lossy mode

FramebufferAllocType

Description

typedef enum {
FB_TYPE_CODEC,
FB_TYPE_PPU,

} FranebufferAll ocType;

This is an enumeration for declaring a type of framebuffer that is allocated when
VPU_DecAllocateFrameBuffer() and VPU_EncAllocateFrameBuffer() function call.

FB_TYPE_CODEC
A framebuffer type used for decoding or encoding

FB_TYPE_PPU
A framebuffer type used for additional allocation of framebuffer for
postprocessing(rotation/mirror) or display (tiled2linear) purpose

Wave5ChangeParam

typedef enum {
/1 COMMON par aneters which can be changed frane by frane.
ENC_SET_CHANGE_PARAM PPS (1<<0),
ENC_SET_CHANGE_PARAM | NTRA_PARAM (1<<1),
ENC_SET_CHANGE_PARAM RC TARGET RATE (1<<8),
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Description

ENC_SET_CHANGE_PARAM RC
ENC_SET_CHANGE_PARAM RC M N_MAX_QP
ENC_SET_CHANGE_PARAM RC BI T_RATI O LAYER
ENC_SET_CHANGE_PARAM RC | NTER M N_MAX_QP

ENC_SET_CHANGE_PARAM RC_WEI GHT

ENC_SET_CHANGE_PARAM | NDEPEND_SLI CE
ENC_SET_CHANGE_PARAM DEPEND SLI CE
ENC_SET_CHANGE_PARAM RDO
ENC_SET_CHANGE_PARAM NR
ENC_SET_CHANGE_PARAM BG
ENC_SET_CHANGE_PARAM CUSTOM MD

ENC_SET_CHANGE_PARAM CUSTOM LANMBDA

ENC_SET_CHANGE_PARAM VUl _HRD_PARAM
} Wave5ChangePar am

(1<<9),

(1<<10),
(1<<11),
(1<<12),
(1<<13),
(1<<16),
(1<<17),
(1<<18),
(1<<19),
(1<<20),
(1<<21),
(1<<22),
(1<<23),

Thisis an enumeration for encoder parameter change. (WAVE5 encoder only)

Mp4HeaderType

Description

typedef enum {
VOL_HEADER,
VOS_HEADER,
VI S_HEADER

} Mp4Header Type;

Thisisaspecia enumeration type for MPEG4 top-level header classes such as visual sequence
header, visual object header and video object layer header. It isfor MPEG4 encoder only.

VOL_HEADER
Video object layer header

VOS HEADER
Visual object sequence header

VIS HEADER
Video object header

AvcHeaderType

Description

typedef enum {
SPS_RBSP,
PPS_RBSP,
SPS_RBSP_MWC,
PPS_RBSP_MVC,

} AvcHeader Type;

Thisis aspecial enumeration type for AV C parameter sets such as sequence parameter set and
picture parameter set. It isfor AV C encoder only.

SPS RBSP
Sequence parameter set

PPS _RBSP
Picture parameter set

SPS RBSP_MVC
Subset sequence parameter set
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PPS RBSP_MVC
Picture parameter set for dependent view

WaveEncHeaderType

typedef enum {

CODECPT_ENC_VPS = (1 << 2),
CODECPT_ENC_SPS = (1 << 3),
CODECPT_ENC_PPS = (1 << 4),

} WaveEncHeader Type;
Description

Thisisaspecia enumeration typefor explicit encoding headers such asVPS, SPS, PPS. (WAVE
encoder only)

CODEOPT_ENC_VPS
A flag to encode VPS nal unit explicitly

CODEOPT_ENC_SPS
A flag to encode SPS nal unit explicitly

CODEOPT_ENC_PPS
A flag to encode PPS nal unit explicitly

ENC_PIC_CODE_OPTION

typedef enum {
CODEOPT_ENC_HEADER | MPLICI T
CODEOPT_ENC_VCL

} ENC_PI C_CODE_OPTI ON,

(1 <<0),
(1 << 1),

Description
Thisisaspecial enumeration type for NAL unit coding options.

CODEOPT_ENC_HEADER_IMPLICIT
A flag to encode (a) headers (VPS, SPS, PPS) implicitly for generating bitstreams conform-
ing to spec.

CODEOPT_ENC_VCL
A flag to encode VCL nal unit explicitly

GOP_PRESET _IDX

typedef enum {
PRESET_| DX_CUSTOM _GOP
PRESET_| DX_ALL_|
PRESET_I DX_I PP
PRESET_| DX_I| BBB
PRESET_| DX_| BPBP
PRESET_| DX_| BBBP
PRESET_| DX_I| PPPP
PRESET_| DX_| BBBB
PRESET_IDX_RA I B

} GOP_PRESET_I DX;

[T T TR TR TR TR TR T
oONognrOMEO

Description
Thisisaspecial enumeration type for defining GOP structure presets.

PRESET_IDX_CUSTOM_GOP
User defined GOP structure
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PRESET_IDX_ALL_|I
All Intra, gopsize=1

PRESET_IDX_IPP
Consecutive P, cyclic gopsize=1

PRESET_IDX_IBBB
Consecutive B, cyclic gopsize=1

PRESET_IDX_IBPBP
gopsize=2

PRESET_IDX_IBBBP
gopsize=4

PRESET_IDX_IPPPP
Consecutive P, cyclic gopsize = 4

PRESET_IDX_IBBBB
Consecutive B, cyclic gopsize= 4

PRESET IDX_RA_IB
Random Access, cyclic gopsize =8
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2.3. Data Structures

VpuAttr

Description

typedef struct {
Ui nt32 productld;
Ui nt32 product Nunber;
char product Nane[ 8] ;
Ui nt32 product Version;
Ui nt32 fwWersion;
Uint32 custonerld;
Ui nt32 supportDecoders;
Ui nt32 supportEncoders;
Ui nt32 nunber OF MenPr ot ect Rgns;
Ui nt 32 maxNunvcores;
BOOL support WIL;
BOOL support Ti | ed2Li near;
BOOL support Ti | edMap;
BOOL support MapTypes;
BOOL support Li near 2Ti | ed;
BOOL support 128bi t Bus;
BOOL suppor t Thunbnai | Mode;
BOOL support Bi t st reaniVbde;
BOOL support FBCBWOpt i m zati on;
BOOL suppor t GDI HW
BOOL suppor t CommandQueue;
BOOL support Backbone;
BOOL suppor t NewTi ner ;
BOOL support 2Al i gnScal er;
BOOL suppor t AVC10bi t Enc;
BOOL suppor t HEVC10bi t Enc;
Ui nt32 supportEndi anMask;
Ui nt32 franmebufferCacheType;
Ui nt32 bitstreanBufferMargin,
Ui nt32 hwConfigDefO;
Ui nt32 hwConfigDefl;
U nt32 hwConfi gFeature;
Ui nt32 hwConfigDate;
U nt32 hwConfigRev;
Ui nt32 hwConfigType;
BOOL suppor t Dual Cor e;
BOOL support Vcor eBackbone;
} VpuAttr;

Thisis adata structure of hardware attributes for VPU.

productld
The product ID

productNumber
The product number. ex) 512

productName
The product name in ascii code

productVersion
The product version number

fwVersion
The F/W version

customerld
Customer |D number

supportDecoders
bitmask: See the section called “ CodStd”
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supportEncoders
bitmask: See the section called “ CodStd”

number OfM emPr otectRgns
It isaways 10.

maxNumV cores
The number of corein the VPU

SupportwTL
This indicates whether a product supports the WTL or not

supportTiled2L inear
This indicates whether a product supports the Tile2Linear or not

supportTiledMap
Thisindicates whether a product supports the TiledMap or not

supportMapTypes
This indicates whether a product supports map types.

supportLinear2Tiled
This indicates whether a product supports the Linear2Tiled. - Encoder feature

support128bitBus
Thisindicates whether a product supports 128bit bus.

supportThumbnailM ode
Thisindicates whether a product supports the thumbnail mode.

supportBitstreamM ode
Thisindicates whether a product supports bitstream modes such as pic-end mode and ring-
buffer mode.

supportFBCBWOptimization
This indicates whether a product supports the FBC optimization.

supportGDIHW
Thisindicates whether a product supports the GDI.

supportCommandQueue
This indicates whether a product supports the Command Queue.

supportBackbone
This indicates whether a product supports the Backbone. Higher version of the GDI.

supportNewTimer
0: timeeScal e=32768, 1. timerScale=256 (tick = cycle/timerScale)

support2AlignScaler
Thisindicates whether a product supports the 2-align scaler.

supportAVC10bitEnc
Thisindicates whether a product supports AV C 10bit encoder

supportHEVC10bitEnc
This indicates whether a product supports HEV C 10bit encoder

supportEndianM ask
A variable of supported endian mode in product
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framebuffer CacheType
0: None, 1: Maverick-1, 2: Maverick-11

bitstreamBufferMargin
A variable to leave a margin in bistream buffer for GBU operation. This is valid when
ringBufferEnableis 1. (CODA9 only)

hwConfigDefO
System configuration information (internal use only) such as external memory interface,
external model information, and output support

hwConfigDef1
General hardware configuration information (internal use only)

hwConfigFeature
supported codec standards

hwConfigDate
Configuation Date Decimal, ex)20151130

hwConfigRev
SVN revision, ex) 83521

hwConfigType
Not defined yet

supportDualCore
Thisindicates whether a product has two vcores.

supportVcoreBackbone
This indicates whether a product supports the vcore backbone version.

TiledMapConfig

Description

typedef struct {
/1 gdi2.0
int xy2axi Lumvap[ 32] ;
int xy2axi Chr Map[ 32] ;
int xy2axi Config;

/1 gdil.0

int xy2caMap[ 16];

int xy2baMap[ 16];

int xy2raMap[16];

int rbc2axi Map[ 32] ;

int xy2rbcConfig;

unsigned long til edBaseAddr;

/1 common
int mapType;
int productld;
int tbSeparateMap;
int topBotSplit;
int tiledMap;
int convLinear;
} TiledMapConfi g;

Thisis adata structure of tiled map information.

Version 1.9.0

Chips&Media



Confidential
WAVES511 HEVC and AVC Multi-Decoder IP DATA TYPE DEFINITIONS

Note | WAV E does not support tiledmap type so this structure is not used in the product.

DRAMConfig

typedef struct {
int rasBit;
int casBit;
int bankBit;
int busBit;
int tx16y;
int tx16c;

} DRAMConfi g;

Description

Thisisadatastructure of DRAM information(CODA 960 and BODA950 only) and CFRAMES50
configuration(WAVES5 only) VPUAPI sets default values for this structure. However, HOST
application can configure if the default values are not associated with their DRAM or desirable
to change.

rasBit

Thisvalueis used for width of RAS bit. (13 on the CNM FPGA platform)
casBit

Thisvalueis used for width of CAS bit. (9 on the CNM FPGA platform)

bankBit
Thisvalueis used for width of BANK bit. (2 on the CNM FPGA platform)

busBit
Thisvaueis used for width of system BUS bit. (3 on CNM FPGA platform)

tx16y
This value is used for CFRAMES0(Chips& Media Frame Buffer Compression) (WAVES

only)

tx16c
This value is used for CFRAMES0(Chips& Media Frame Buffer Compression) (WAVES

only)

FrameBuffer

typedef struct {
Physi cal Address buf;
Physi cal Address buf Cb;
Physi cal Address bufCr;
Physi cal Addr ess buf YBot ; /1 coda980 only
Physi cal Addr ess buf CbBot ; /1 coda980 only
Physi cal Addr ess buf Cr Bot ; /1 coda980 only
int cbcrinterl eave;
int nv21;
int endian;
int nylndex;
Ti | edMapType mapType;
int stride;
int wdth;
int height;
int size;
int |umaBitDepth;
int chromaBit Depth;
Fr ameBuf f er For mat format;
int sourcelLBurstEn;
int sequenceNo;
BOOL updat eFbl nf o;
} FraneBuffer;
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Description

Thisis a data structure for representing frame buffer information such as pointer of each YUV
component, endian, map type, etc.

All of the 3 component addresses must be aligned to AXI1 bus width. HOST application must
allocate external SDRAM spacesfor those components by using thisdatastructure. For example,
Y ChCr 4:2:0, one pixel value of a component occupies one byte, so the frame data sizes of Cb
and Cr buffer are 1/4 of Y buffer size.

In case of ChCr interleave mode, Cb and Cr frame data are written to memory area started from
bufCb address. Also, in case that the map type of frame buffer isafield type, the base addresses
of frame buffer for bottom fields - bufY Bot, bufCbBot and bufCrBot should be set separately.

bufY
It indicates the base address for Y component in the physical address space when linear
map isused. It isthe RAS base addressfor Y component when tiled map is used (CODA9).
Itisalso compressed Y buffer or ARM compressed framebuffer (WAVE).

bufCb
It indicates the base address for Ch component in the physical address space when linear
map isused. It isthe RAS base addressfor Cb component when tiled map isused (CODAJ9).
It isalso compressed CbCr buffer (WAVE)

bufCr
It indicates the base address for Cr component in the physical address space when linear
map isused. It isthe RAS base addressfor Cr component when tiled map isused (CODA9).

bufYBot
It indicates the base address for Y bottom field component in the physical address space
when linear map is used. It is the RAS base address for Y bottom field component when
tiled map is used (CODA980 only).

bufCbBot
It indicates the base address for Cb bottom field component in the physical address space
when linear map is used. It is the RAS base address for Cb bottom field component when
tiled map is used (CODA980 only).

bufCrBot
It indicates the base address for Cr bottom field component in the physical address space
when linear map is used. It isthe RAS base address for Cr bottom field component when
tiled map is used (CODA980 only).

cberinterleave
It specifies a chromainterleave mode of frame buffer.
* 0:Cbdataarewrittenin Cb frame memory and Cr data are written in Cr frame memory.
(chroma separate mode)
» 1:Cband Cr dataare written in the same chroma memory. (chroma interleave mode)

nv21l
It specifies the way chroma datais interleaved in the frame buffer, bufCb or bufCbBot.
* 0: CbCr dataisinterleaved in chromamemory (NV12).
* 1:CrCbh dataisinterleaved in chromamemory (NV21).

endian
It specifies endianess of frame buffer.
 0: little endian format
e 1:bigendian format
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e 2:32hitlittle endian format
e 3:32bit big endian format
e 16~ 31: 128 hit endian format

Note For setting specific values of 128 bit endiness, please refer to the WAVE
Datasheet.

mylndex
A frame buffer index to identify each frame buffer that is processed by VPU.

mapType
A map type for GDI inferface or FBC (Frame Buffer Compression). NOTE: For detailed
map types, please refer to the section called * TiledMapType” .

stride
A horizontal stride for given frame buffer

width
A width for given frame buffer

height

A height for given frame buffer
size

A sizefor given frame buffer

lumaBitDepth
Bit depth for luma component

chromaBitDepth
Bit depth for chroma component

format
A YUV format of frame buffer

sourceL BurstEn
It enables source frame data with long burst length to be loaded for reducing DMA latency
(CODAJ9 encoder only).
» 0: disable the long-burst mode.
» 1: enablethelong-burst mode.

sequenceNo
A sequence number that the frame belongs to. It increases by 1 every time a sequence
changes in decoder.

updateFblnfo
If thisis TRUE, VPU updates API-internal framebuffer information when any of the infor-
mation is changed.

FrameBufferAllocInfo

typedef struct {
int mapType;
int cbcrinterl eave;
int nv21;
FrameBuf f er For mat f or mat ;
int stride;
int height;
int size;
int |umaBitDepth;
int chromaBit Depth;
int endian;
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Description

VpuRect

int num
int type;
} FraneBufferAl loclnfo;

This is a data structure for representing framebuffer parameters. It is used when framebuffer
allocation using VPU_DecAllocateFrameBuffer() or VPU_EncAllocateFrameBuffer().

mapType
the section called “ TiledMapType”

cberinterleave
e 0:Cbdataarewrittenin Cb frame memory and Cr data are written in Cr frame memory.
(chroma separate mode)
e 1:Cband Cr dataare written in the same chroma memory. (chroma interleave mode)

nv21
1:CrCb(NV21), 0: CbCr (NV12). Thisisvalid when chcrinterleaveis 1.

format
the section called “ FrameBuffer For mat”

stride
A stride value of frame buffer

height

A height of frame buffer
size

A size of frame buffer

lumaBitDepth
A bit-depth of luma sample

chromaBitDepth

A bit-depth of chroma sample
endian

An endianess of frame buffer

num
The number of frame buffer to allocate

type
the section called “ Framebuffer AllocType”

Description

typedef struct {
Uint32 left;
Ui nt 32 top;
Uint32 right;
Ui nt 32 bottom
} VpuRect;

Thisis adata structure for representing rectangular window information in aframe.

In order to specify a display window (or display window after cropping), this structure is pro-
vided to HOST application. Each value means an offset from the start point of a frame and
therefore, all variables have positive values.
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left
A horizontal pixel offset of top-left corner of rectangle from (0, 0)

top
A vertical pixel offset of top-left corner of rectangle from (0, 0)

right
A horizontal pixel offset of bottom-right corner of rectangle from (0, 0)

bottom
A vertical pixel offset of bottom-right corner of rectangle from (0, 0)

ThoScalelnfo

Description

typedef struct {
int franmeWdth;
int frameHeight;
int picWdth;
int picHeight;
int picOfsetX
int picOfsetY;

} ThoScal el nf o;

Thisisadatastructure of picture sizeinformation. This structureisvalid only for Theora decod-
ing case. When HOST application allocates frame buffers and gets a displayable picture region,
HOST application needs this information.

frameWidth
Thisvaueisused for width of frame buffer.

frameHeight
Thisvalueis used for height of frame buffer.

picWidth
Thisvalueis used for width of the picture region to be displayed.

picHeight
Thisvalueis used for height of the picture region to be displayed.

picOffsetX
Thisvalueislocated at the lower-left corner of the picture region to be displayed.

picOffsetY
Thisvalueislocated at the lower-left corner of the picture region to be displayed.

Vp8Scalelnfo

Description

typedef struct {

unsi gned hScal eFact or D2
unsi gned vScal eFact or D2
unsi gned pi cWdth o 14;
unsi gned pi cHei ght o 14;

} Vp8Scal el nf o;

Thisisadatastructure of picture upscaling information for post-processing out of decoding loop.
Thisstructureisvalid only for VP8 decoding case and can never be used by VPU itself. If HOST
application has an upsampling device, this information is useful for them. When the HOST
application allocates aframebuffer, HOST application needs upscaled resol ution derived by this
information to allocate enough (maximum) memory for variable resolution picture decoding.
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hScaleFactor

Thisisan upscaling factor for horizontal expansion. Thevalue could be 0to 3, and meaning
of each value is described in below table.

Table 2.1. Upsampling Ratio by Scale Factor

h/vScaleFactor Upsampling Ratio
0 1

1 5/4

2 5/3

3 2/1

vScaleFactor

Thisis an upscaling factor for vertical expansion. The value could be 0 to 3, meaning of
each value is described in above table.

picwWidth
Picture width in unit of sample

picHeight
Picture height in unit of sample

LowDelayInfo

typedef struct {
int | owDel ayEn;
int nunRows;

} LowDel ayl nf o;

Description
The data structure to enable low delay decoding.

lowDelayEn
This enables low delay decoding. (CODA980 H.264/AV C decoder only)

If thisflag is 1, VPU sends an interrupt to HOST application when numRows decoding is
done.

« 0:disable
e 1:enable

When thisfield is enabled, reorderEnable, tiled2LinearEnable, and the post-rotator should
be disabled.

numRows
Thisfield indicates the number of mb rows (macroblock unit).

The valueisfrom 1 to height/16 - 1. If the value of thisfield is O or picture height/16, low
delay decoding is disabled even though lowDelayEn is 1.

SecAxiUse

typedef struct {
uni on {
struct {
int useBitEnable;
int usel pEnabl e;
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Description

int useDbkYEnabl e
int useDbkCEnabl e
int useOvl Enabl e
int useBt pEnabl e

} coda9;

struct {
/'l for Decoder
int useScl Enabl e
int useBitEnable
int usel pEnabl e;
int uselLf RowEnabl e
/1 for Encoder
int useEncl miEnabl e;
int useEncLf Enabl e;
i nt useEncRdoEnabl e;

} wave;

}ou
} SecAxi Use

Thisis adata structure for representing use of secondary AXI for each hardware block.

useBitEnable
This enables AX1 secondary channel for prediction data of the BIT-processor.

usel pEnable
This enables AXI secondary channel for row pixel data of IP.

useDbkY Enable
This enables AXI secondary channel for temporal luminance data of the de-blocking filter.

useDbk CEnable
This enables AXI secondary channel for temporal chrominance data of the de-blocking
filter.

useOvlEnable
Thisenables AXI secondary channel for temporal data of the the overlap filter (VC1 only).

useBtpEnable
This enables AX |1 secondary channel for bit-plane data of the BIT-processor (VC1 only).

useSclEnable
This enables AX1 secondary channel for Scaler line buffer.

usel fRowEnable
This enables AX1 secondary channel for loopfilter.

useEnclmdEnable
This enables AXI secondary channel for intra mode decision.

useEncLfEnable
This enables AX1 secondary channel for loopfilter.

useEncRdoEnable
This enables AX1 secondary channel for RDO.

CacheSizeCfg

typedef struct {
unsi gned BuffersSize
unsi gned PageSi zeX
unsi gned PageSi zeY
unsi gned CacheSi zeX
unsi gned CacheSi zeY
unsi gned Reserved

orAAP®
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Description

} CacheSi zeCf g;

Thisisadatastructurefor representing cache rectangleareafor each component of MC reference
frame. (CODA9 only)

Buffer Size
This is the cache buffer size for each component and can be set with 0 to 255. The unit of
thisvalue is fixed with 256byte.

PageSizeX
This is the cache page size and can be set as 0 to 4. With this value(n), 8*(2*n) byte is
requested as the width of a page.

PageSizeY
Thisisthe cache page size and can be set as 0 to 7. With this value(m), a page width* (2*m)
byte is requested as the rectangle of a page.

CacheSizeX
Thisisthe component data cache size, and it can be set as 0 to 7 in a page unit. Then there
can be 2™n pages in x(y)-direction. Make sure that for luma component the CacheSizeX
+ CacheSizeY must be less than 8. For chroma components, CacheSizeX + CacheSizeY
must be less than 7.

CacheSizeY
Thisisthe component data cache size, and it can be set as 0 to 7 in a page unit. Then there
can be 2™n pages in x(y)-direction. Make sure that for luma component the CacheSizeX
+ CacheSizeY must be less than 8. For chroma components, CacheSizeX + CacheSizeY
must be lessthan 7.

MaverickCacheConfig

Description

typedef struct {
struct {
uni on {
Ui nt 32 word;
CacheSi zeCf g cfg;
} lung;
uni on {
Ui nt 32 word;
CacheSi zeCf g cfg;
} chrong;
unsi gned Bypass
unsi gned Dual Conf
unsi gned PageMer ge
} typel;
struct {
unsi gned i nt CacheMde;
} typez;
} Maveri ckCacheConfi g;

L

NE

Thisis adata structure for cache configuration. (CODAS9 only)

cfg
the section called “ CacheS zeCfg”

Bypass
It disables cache function.
e 1: cache off
e 0:cacheon
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DualConf
It enables two frame caching mode.
e 1: dual mode (caching for Framelndex0 and Framel ndex1)
 0: single mode (caching for Framel ndex0)

PageMerge
Mode for page merging
» 0:disable
» 1: horizontal
e 2:vertica

We recommend you to set 1 (horizontal) in tiled map or to set 2 (vertical) in linear map.

CacheMode
CacheM ode represents cache configuration.
* [10:9] : cacheline processing direction and merge mode
* [8:5] : CacheWayShape
— [8:7] : CacheWayLuma
— [6:5] : CacheWayChroma
* [4] reserved
* [3] CacheBurstMaode
— 0: burst 4
— 1:bust 8
* [2] CacheMapType
— 0: linear
— 1:tiled
* [1] CacheBypassME
— 0: cache enable
— 1: cache disable (bypass)
* [0] CacheBypassMC
— 0: cache enable
— 1: cache disable (bypass)

DecParamSet

typedef struct {
Ui nt32 * paraSet;
int si ze;

} DecPar antet ;

Description

This structure is used when HOST application additionally wants to send SPS data or PPS data
from external way. Theresulting SPS data or PPS data can be used in real applicationsasakind
of out-of-band information.

par aSet
The SPS/PPS rbsp data

size
The size of stream in byte

AvcVuilnfo

typedef struct {
int fixedFraneRateFl ag;
int timnglnfoPresent;
int chromaLocBot Fi el d;
int chromaLocTopFi el d;

Version 1.9.0 Chips&Media 53



Confidential

WAVES511 HEVC and AVC Multi-Decoder IP DATA TYPE DEFINITIONS

Description

int chromaLocl nf oPresent;
int colorPrinmaries;
int col orDescPresent;
int i sExtSAR;
int vidFul |l Range;
int vidFormat;
int vidSigTypePresent;
int vui ParanPresent;
int vui PicStructPresent;
int vui PicStruct;

} AvcWui I nfo;

Thisis adata structure for H.264/AV C specific picture information. Only H.264/AV C decoder
returns this structure after decoding a frame. For details about all these flags, please find them
in H.264/AVC VUI syntax.

fixedFrameRateFlag
e 1: Itindicates that the temporal distance between the decoder output times of any two
consecutive pictures in output order is constrained as fixed frame rate flag in H.264/
AVC VUI syntax.
 0: Itindicatesthat no such constraints apply to thetemporal distance between the decoder
output times of any two consecutive pictures in output order

timingl nfoPresent
timing_info_present_flag in H.264/AV C VUI syntax
* 1: FixedFrameRateFlag isvalid.
* 0: FixedFrameRateFlag is not valid.

chromal ocBotField
chroma_sample loc_type bottom fieldinH.264/AV CVUI syntax. It specifiesthelocation
of chroma samples for the bottom field.

chromalL ocTopField
chroma_sample_loc_type top_field in H.264/AVC VUI syntax. It specifiesf the location
of chroma samples for the top field.

chromal ocl nfoPr esent
chroma_loc_info_present_flag in H.264/AVC VUI syntax.

colorPrimaries
chroma_loc info_present_flagin H.264/AVC VUI syntax
e 1: ChromaSampleLocTypeTopField and ChromaSamplel oc TypeTopField are valid.
e 0 : ChromaSampleLocTypeTopField and ChromaSampleLoc TypeTopField are not
valid. colour_primaries syntax in VUI parameter in H.264/AVC

color DescPresent
colour_description_present_flag in VUI parameter in H.264/AVC

isExtSAR
This flag indicates whether aspectRatelnfo represents 8bit aspect_ratio_idc or 32bit
extended_SAR. If the aspect_ratio_idc is extended_SAR mode, this flag returns 1.

vidFullRange
video_full_rangein VUI parameter in H.264/AVC

vidFormat
video_format in VUI parameter in H.264/AVC

vidSigTypePresent
video signal_type present_flag in VUI parameter in H.264/AVC
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vuiParamPresent
vui_parameters present_flag in VUI parameter in H.264/AVC

vuiPicStructPr esent
pic_struct_present_flag of VUI in H.264/AVC. Thisfield isvalid only for H.264/AVC de-
coding.

vuiPicStruct
pic_struct in H.264/AVC VUI reporting (Table D-1 in H.264/AV C specification)

MP2BarDatalnfo

Description

typedef struct {
int barlLeft;
int barRight;
int barTop;
int barBottom

} MP2Bar Dat al nf o;

Thisisadata structure for bar information of MPEG2 user data. For more details on this, please
refer to ATSC Digital Television Sandard: Part 4:2009.

barL eft
A 14-bit unsigned integer value representing the last horizontal luminance sample of aver-
tical pillarbox bar area at the |eft side of the reconstructed frame. Pixels shall be numbered
from zero, starting with the leftmost pixel.

Thisvariableisinitialized to -1.

barRight
A 14-bit unsigned integer value representing the first horizontal luminance sample of aver-
tical pillarbox bar area at the right side of the reconstructed frame. Pixels shall be numbered
from zero, starting with the leftmost pixel.

Thisvariableisinitialized to -1.

barTop
A 14-bit unsigned integer value representing the first line of a horizontal letterbox bar area
at the top of the reconstructed frame. Designation of line numbers shall be as defined per
each applicable standard in Table 6.9.

Thisvariableisinitialized to -1.

bar Bottom
A 14-bit unsigned integer value representing the first line of a horizontal letterbox bar area
at the bottom of the reconstructed frame. Designation of line numbers shall be as defined
per each applicable standard in Table 6.9.

Thisvariableisinitialized to -1.

MP2PicDispExtinfo

typedef struct {

Ui nt32 of fset Num

Int16 hori zontal O f set 1;
Int16 hori zontal O f set 2;
Int16 hori zontal O f set 3;
Int16 vertical O fset 1;
Int16 vertical O f set 2;
Int16 vertical O fset3;
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Description

} MP2Pi cDi spExt | nfo;

Thisis adata structure for MP2PicDispExtInfo.

Note For detailed information on these fields, please refer to the MPEG2 standard
specification.
offsetNum
Thisis number of frame_centre_offset with arange of 0to 3, inclusive.

horizontal Offset1
A horizontal offset of display rectangle in units of 1/16th sample

horizontal Offset2
A horizontal offset of display rectangle in units of 1/16th sasmple

horizontal Offset3
A horizontal offset of display rectangle in units of 1/16th sasmple

verticalOffsetl
A vertical offset of display rectangle in units of 1/16th sample

verticalOffset2
A vertical offset of display rectangle in units of 1/16th sample

verticalOffset3
A vertica offset of display rectangle in units of 1/16th sample

DecOpenParam

Description

typedef struct {
CodSt d bi t st r eanFor mat ;
Physi cal Address bitstreanBuffer;
int bit st reanBufferSize;
int np4Debl kEnabl e;
int avcExt ensi on;
int mp4dl ass;
int til ed2Li near Enabl e;
int til ed2Li near Mbde;
int wt | Enabl e;
int wt | Mode;
int chcrinterl eave;
int nv21;
int cbcr Order;
int bwbEnabl e;
Endi anMbde franmeEndi an;
Endi anMbde st reanEndi an;
Bi t St r eanivbde bi t st r eanbde;
Ui nt 32 corel dx;
vpu_buffer_t vbWor k;
Ui nt 32 VirtAxi I D;
BOOL bwOpti m zati on;
BOOL t enpl dSel ect Mode;
int aviFor mat ;

} DecOpenPar am

This data structure is a group of common decoder parameters to run VPU with a new decoding
instance. Thisis used when HOST application calls VPU_Decopen().

bitstreamFormat
A standard type of bitstream in decoder operation. It is one of codec standards defined in
CodStd.
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bitstreamBuffer
The start address of bitstream buffer from which the decoder can get the next bitstream.
This address must be aligned to AX1 bus width.

bitstreamBuffer Size
The size of the buffer pointed by bitstreamBuffer in byte. This value must be a multiple
of 1024.

mp4DeblkEnable
» 0:disable
e 1:enable

When this field is set in case of MPEG4, H.263 (post-processing), DivX3 or MPEG2 de-
coding, VPU generates MPEG4 deblocking filtered output.

avcExtension
* 0: no extension of H.264/AVC
e 1:MVC extension of H.264/AVC

mp4Class
 0: MPEG4
e 1:DivX 5.0 or higher
o 2:Xvid
* 5:DivX 4.0
* 6:o0ldXvid
» 256 : Sorenson Spark

Note | Thisvariable is only valid when decoding MPEG4 stream.

tiled2L inear Enable
It enables atiled to linear map conversion feature for display.

tiled2L inear M ode
It specifies which picture typeis converted to. (CODA980 only)
» 1: conversionto linear frame map (when FrameFlag enum is FF_FRAME)
» 2:conversionto linear field map (when FrameFlag enum is FF_FIELD)

wtlEnable
It enablesWTL (Write Linear) function. If thisfield isenabled, VPU writesanon-linear and
alinear format of the decoded frame to the frame buffer at the same time. - first in linear
map and second intiled or compressed map. Basically, VPU only writesanon-linear format
of frame. If you want to get alinear format of frame for display, WTL should be enabled.

wtIMode
It specifies whether VPU writes in frame linear map or in field linear map when WTL is
enabled. (CODA980 only)
* 1: write decoded framesin frame linear map (when FrameFlag enum is FF_FRAME)
» 2:write decoded framesin field linear map (when FrameFlag enum is FF_FIELD)

cberinterleave
* 0:Cbdataarewrittenin Cb frame memory and Cr data are written in Cr frame memory.
(chroma separate mode)
e 1:Cband Cr dataare written in the same chroma memory. (chromainterleave mode)

nv21
CrCb interleaved mode (NV21).
» 0: decoded chromadatais written in CbCr (NV12) format.
» 1: decoded chromadataiswritten in CrCb (NV21) format.
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Thisisonly valid if cberinterleaveis 1.

cberOrder
CDbCr order in planar mode (YV 12 format)
* 0: Cbdataare written first and then Cr written in their separate plane.
» 1:Crdataarewritten first and then Cb written in their separate plane.

bwbEnable
It writes output with 8 burst in linear map mode. (CODA9 only)
» 0O: burst write back is disabled
» 1: burst write back is enabled.

frameEndian
The endianess of the frame buffer for reference and reconstruction
e 0: little endian format
e 1:bigendian format
e 2:32hit little endian format
» 3:32bit big endian format
e 16 ~31: 128 bit endian format

Note For setting specific values of 128 bit endiness, please refer to the WAVE
Datashest.

streamEndian
The endianess of the bitstream buffer
e 0O: little endian format
» 1:bigendian format
» 2: 32 hitslittle endian format
» 3:32bitsbhig endian format
e 16 ~31: 128 hit endian format

Note For setting specific values of 128 bit endiness, please refer to the WAVE
Datasheet.

bitstreamM ode
When aread pointer reaches awrite pointer in the middle of decoding one picture,
* 0:VPU sendsan interrupt to HOST application and waits for more bitstream to decode.
(interrupt mode)
e 1:reserved
» 2:VPU decodes bitstream from read pointer to write pointer. (PicEnd mode)

cor el dx
VPU coreindex number (O ~ [number of VPU core] - 1)

vbWork
Work buffer SDRAM address/size information. In parallel decoding operation, work buffer
is shared between VPU cores. The work buffer addressis set to this member variable when
VPU_Decopen() is caled. Unless HOST application sets the address and size of work
buffer, VPU allocates automatically work buffer when VPU_DecOpen() is executed.

VirtAxilD
AXI_ID to distinguish guest OS. For virtualization only. Set thisvalue in highest bit order.

bwOptimization
Bandwidth optimization feature which allows WTL (Write to Linear)-enabled VPU to skip
writing compressed format of non-reference pictures or linear format of non-display pic-
tures to the frame buffer for BW saving reason.
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templdSelectM ode
It sets the selection mode of temporal ID.
» 0: usethetarget temporal _id as absolute value.
— TARGET _DEC TEMP_ID = TARGET DEC TEMP ID _PLUS1-1
— When using an absolute value, decoder can keep the decoding layer 1D.
— If the SPS MAX_SUB_LAYER is changed in the bitstream, the temporal skip ratio
can be changed.
» 1: usethetarget temporal_id asrelative value
— TARGET _DEC TEMP_ID = SPS MAX_SUB LAYER -
REL_TARGET _TEMP_ID
— SPS MAX _SUB_LAYER issignalled from bitstream.
— When using arelative value, decoder can keep the temporal skip ratio, regardless of
the change of SPS MAX_SUB_LAYER in the bitstream.

avlFor mat
e 0: AV1 STREAM_IVF AV1 histream contained by I1VF format
* 1: AV1 STREAM_OBU OBU syntax bitstream
» 2. AV1 STREAM_ANNEXB Length delimited bitstream format

Note | Thisvariableis only valid when decoding AV 1 stream.

Declnitialinfo

typedef struct {

I nt 32 pi cW dt h;

I nt 32 pi cHei ght ;

I nt 32 f Rat eNuner at or ;

I nt 32 f Rat eDenom nat or ;
VpuRect pi cCropRect ;

I nt 32 nmp4Dat aPartiti onEnabl e;
I nt 32 nmp4Rever si bl eVl cEnabl e;
I nt 32 nmp4Short Vi deoHeader ;

I nt 32 h263AnnexJEnabl e;

I nt 32 m nFr anmeBuf f er Count ;

I nt 32 f raneBuf Del ay;

I nt 32 normal SliceSi ze;

I nt 32 wor st Sli ceSi ze;

/1 Report |nformation

I nt 32 maxSubLayers;

I nt 32 profile;

I nt 32 | evel ;

I nt 32 tier;

I nt 32 interl ace;

I nt 32 constraint_set_flag[4];
I nt 32 di rect 8x8Fl ag;

I nt 32 vclPsf;

I nt 32 i SExt SAR;

I nt 32 maxNunRef Fr nFl ag;

I nt 32 maxNunRef Fr m

I nt 32 aspect Rat el nf o;

I nt 32 bi t Rat e;

ThoScal el nfo t hoScal el nf o;
Vp8Scal el nfo vp8Scal el nfo;

I nt 32 nmp2LowDel ay;

I nt 32 mp2Di spVer Si ze;

I nt 32 mp2Di spHor Si ze;
Ui nt 32 user Dat aHeader ;
I nt 32 user Dat aNum

I nt 32 user Dat aSi ze;

I nt 32 user Dat aBuf Ful | ;
/1VU information

I nt 32 chr omaFor mat | DC;
I nt 32 | umaBi t dept h;

I nt 32 chromaBi t dept h;
Ui nt 32 seql ni t Err Reason;
I nt 32 war nl nf o;

Physi cal Address rdPtr;
Physi cal Address wrPtr;
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AvcWui | nf o avcVui | nf o;
MP2Bar Dat al nf o np2Bar dat al nf o;
Ui nt 32 sequenceNo;
I nt 32 spati al SvcEnabl e;
I nt 32 spati al SvcMode;
Ui nt 32 out put Bi t Dept h;
Ui nt 32 vl cBuf Si ze;
Ui nt 32 par anBuf Si ze;

Description

} Declnitiallnfo;

Thisis adata structure to get information necessary to start decoding from the decoder.

picwWidth
Horizontal picture sizein pixel

Thiswidth valueisused while allocating decoder frame buffers. In some cases, thisreturned
value, the display picture width declared on stream header, should be aligned to a specific
value depending on product and video standard before allocating frame buffers.

picHeight
Vertical picturesizein pixel

Thisheight valueisused whileall ocating decoder frame buffers. In some cases, thisreturned
value, the display picture height declared on stream header, should be aligned to a specific
value depending on product and video standard before allocating frame buffers.

fRateNumer ator
The numerator part of frame rate fraction

Note The meaning of thisflag can vary by codec standards. For details about this,
please refer to Appendix: FRAME RATE NUMERATORS in programmer's

guide.

fRateDenominator
The denominator part of frame rate fraction

Note The meaning of this flag can vary by codec standards. For details
about this, please refer to Appendix: FRAME RATE DENOMINATORS in
programmer's guide.

picCropRect

Picture cropping rectangle information (H.264/H.265/AV S decoder only)

This structure specifies the cropping rectangle information. The size and position of crop-
ping window in full frame buffer is presented by using this structure.

mp4DataPartitionEnable
data partitioned syntax value in MPEG4 VOL header

mp4ReversibleVIcEnable
reversible_vic syntax valuein MPEG4 VOL header

mp4ShortVideoHeader
* 0:not h.263 stream
* 1: h.263 stream(mpeg4 short video header)

h263AnnexJEnable
e 0:Annex Jdisabled
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e 1:Annex J(optional deblocking filter mode) enabled

minFrameBuffer Count
This is the minimum number of frame buffers required for decoding. Applications must
allocate at least as many as this number of frame buffers and register the number of buffers
to VPU using VPU_DecRegisterFrameBuffer() before decoding pictures.

frameBufDelay
This is the maximum display frame buffer delay for buffering decoded picture reorder.
VPU may delay decoded picture display for display reordering when H.264/H.265,
pic_order_cnt_type 0 or 1 case and for B-frame handling in VC1 decoder.

nor malSliceSize
This is the recommended size of buffer used to save slice in normal case. This value is
determined by quarter of the memory size for oneraw YUV image in KB unit. Thisisonly
for H.264.

wor stSliceSize
Thisisthe recommended size of buffer used to save dicein worst case. Thisvalue is deter-
mined by half of thememory sizefor oneraw YUV imagein KB unit. Thisisonly for H.264.

maxSubL ayer s
Number of temporal sub-layers.

profile
» H.265/H.264 : profile_idc
* VC1
— 0: Simple profile
— 1: Main profile
— 2: Advanced profile
» MPEG2
— 3b101: Simple
— 3b100: Main
— 3'b011: SNR Scalable
— 3b10: Spatially Scalable
— 3'b001: High
« MPEG4
— 8'b00000000 : SP
— 8b00001111 : ASP
* Real Video
— 8 (version 8)
— 9 (version 9)
— 10 (version 10)
* AVS
— 8'b0010 0000 : Jizhun profile
— 80100 1000 : Guangdian profile
« AVS2
— 8b0001 0010 : Main picture profile
— 8b0010 0000 : Main profile
— 8b0010 0010 : Main10 profile
* VC1:level in struct B
» VP8: Profile0- 3
* VP9: Profile0- 3

level
» H.265/H.264 : level _idc
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* VC1:leve
» MPEG2:

— 4'p1010: Low
— 4'p1000 : Main

— 4'p0110 : High 1440,

— 4’0100 : High

« MPEG4:
- P

o 4'b1000:
o 4'b0001:
o 4'b0010:
o 4b0011:

— ASP

o 4'b0000 :
o 4'b0001 :
o 4'b0010:
o 4'b0011:
o 4'b0100:
o 4'b0101:

LO
L1
L2
L3

LO
L1
L2
L3
L4
L5

» Real Video : N/A (real video does not have any level info).

* AVS:

— 4'b0000: L2.0
— 4'b0001: L4.0
— 4'b0010: L4.2
— 4b0011:L6.0
— 4'b0100: L6.2

tier
A tier indicator
e 0:Man
e 1:High

interlace

When thisvalueis 1, decoded stream may be decoded into progressive or interlace frame.

Otherwise, decoded stream is progressive frame.

constraint_set flag

constraint_set0_flag ~ constraint_set3 flagin H.264/AVC SPS

direct8x8Flag

direct_8x8_inference_flagin H.264/AVC SPS

vclPsf

Progressive Segmented Frame(PSF) in VC1 sequence layer

iISExXtSAR

This flag indicates whether aspectRatelnfo represents 8bit aspect ratio_idc or 32bit
extended SAR. If the aspect_ratio_idc is extended SAR mode, this flag returns 1.

maxNumRefFrmFlag

Thisis one of the SPS syntax elementsin H.264.

e 0:max_num_ref framesisO.
o 1:max_num_ref framesisnot O.

maxNumRefFrm

num_ref_frames syntax value of SPS (CODA9 H.264 decoder only)
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aspectRatelnfo

e H.264/AVC : When avclsExtSAR is 0, this indicates aspect ratio idc[7:0].
When avclsExtSAR is 1, this indicates sar_width[31:16] and sar_height[15:0]. If
aspect_ratio_info_present_flag = 0, the register returns -1 (Oxffffffff).

» VCL1: thisreports ASPECT_HORIZ_SIZE[15:8] and ASPECT_VERT_SIZE[7:0].

* MPEG2: thisvalueisindex of Table 6-3 in ISO/IEC 13818-2.

» MPEG4/H.263 : thisvalue isindex of Table 6-12 in |SO/IEC 14496-2.

e RV : aspect ratio_info

e AVS: this value is the aspect_ratio_info[3:0] which is used as index of Table 7-5 in
AVS Part2

bitRate
The bitrate value written in bitstream syntax. If there is no bitRate, this reports -1.

thoScalelnfo
Thisisthe Theora picture size information. Refer to the section called “ ThoScalelnfo” .

vp8Scalel nfo
Thisis VP8 upsampling information. Refer to the section called * Vp8Scalelnfo” .

mp2L owDelay
Thisislow_delay syntax of sequence extension in MPEG2 specification.

mp2DispVerSize
Thisisdisplay_vertical_size syntax of sequence display extensionin MPEG2 specification.

mp2DispHor Size
Thisisdisplay horizontal_size syntax of sequence display extension in MPEG2 specifica-
tion.

user DataHeader
Refer to userDataHeader in the section called “ DecOutputExtData” .

user DataNum
Refer to userDataNum in the section called “ DecOutputExtData” .

user DataSize
Refer to userDataSize in the section called “ DecOutputExtData” .

user DataBufFull
Refer to userDataBufFull in the section called “ DecOutputExtData” .

chromaFormat|IDC
A chroma format indicator

lumaBitdepth
A bit-depth of luma sample

chromaBitdepth
A bit-depth of chroma sample

segl nitErrReason
Thisisan error reason of sequence header decoding. For detailed meaning of returned value,
please refer to the Appendix: ERROR DEFINITION in programmer's guide.

warnlnfo
Thisiswarning information of sequence header decoding. For detailed meaning of returned
value, please refer to the Appendix;: ERROR DEFINITION in programmer's guide.
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rdptr
A read pointer of bitstream buffer

wr Ptr
A write pointer of bitstream buffer

avcVuilnfo
Thisis H.264/AVC VUI information. Refer to the section called “ AvcVuilnfo” .

mp2Bar datal nfo
Thisisbar informationin MPEG2 user data. For details about this, please see the document
ATSC Digital Television Sandard: Part 4:20009.

sequenceNo
This is the number of sequence information. This variable is increased by 1 when VPU
detects change of sequence.

spatialSvcEnable
Thisisan spatial SVC flag.
* 0:Non-SVC stream
* 1:SVCstream

spatialSvcM ode
Thisisan spatial SVC mode.
» 0: disableinter-layer prediction (simulcast).
* 1: enable inter-layer prediction in which EL picture is predicted with motion vector
information from the base layer picture.

outputBitDepth
Thisisan output bit-depth. Thisisonly for AVS2

» 8: output bit-depth is 8.
» 10: output bit-depth is 10.

vlcBufSize
The size of task buffer

paramBufSize
The size of task buffer

DecParam

typedef struct {
I nt32 ifraneSearchEnabl e;
I nt 32 ski pf rameMde;
I nt 32 sel SvacLayer;
uni on {
I nt 32 np2Pi cFl ush;
I nt 32 r vDbkMbde;
} DecSt dPar am

BOOL craAsBl aFl ag;

Ui nt32 qosEnabl e;

Ui nt32 qosConfig;

Ui nt32 qosVal Vcor e0;

Uint32 qosVal Vcorel,;
} DecParam

Description

The data structure for options of picture decoding.
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iframeSear chEnable
» 0:disable
e 1:enable
e 2: | frame search enable (H.264/AV C only)

If this option is enabled, then decoder performs skipping frame decoding until decoder
meets an | (IDR) frame. If there is no | frame in given stream, decoder waits for | (IDR)
frame. Especially in H.264/AV C stream decoding, they might have |-frame and IDR frame.
Therefore HOST application should set iframeSearchEnable value according to frame type.
If HOST application wants to search IDR frame, this flag should be set to 1 like other
standards. Otherwise if HOST application wants to search | frame, this flag should be set
to 2.

Note that when decoder meets EOS (End Of Sequence) code during 1-Search, decoder re-
turns -1 (OxFFFF). And if this option is enabled, skipframeMode options are ignored.

Note | CODA9 only supportsit.

skipframeM ode
Skip frame function enable and operation mode

In case of CODADJY,

* 0:skipframedisable

o 1:skip framesexcept | (IDR) frames
* 2: skip non-reference frames

After the skip, decoder returns -2 (OxFFFE) of the decoded index when decoder does not
have any frames displayed.

In case of WAVES,

» Ox0: skip frame off

» Ox1: skip non-RAP pictures (skip any picture which is neither IDR, CRA, nor BLA).
» 0x2: skip non-reference pictures

* Ox3: reserved

* Ox4~0xf : reserved

Note When decoder meets EOS (End Of Sequence) code during frame skip, de-
coder returns -1(0OxFFFF).

selSvacl ayer
Selects which layer of SVAC spatial SV C stream is decoded.
* 0: decodes both BL(Base Layer) and EL (Enhanced Layer) picture.
» 1: decodes BL picture.
» 2: decodes EL picture.

mp2PicFlush
Forces to flush a display index of the frame buffer that delayed without decoding of the
current picture.
» 0:disable
» 1: enable flushing

rvDbkM ode
Sets ade-blocking filter mode for RV streams.
» 0: enable de-blocking filter for all pictures.
» 1:disable de-blocking filter for all pictures.
» 2: disable de-blocking filter for P and B pictures.
» 3: disable de-blocking filter only for B pictures.
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craAsBlaFlag
It handles CRA picture as BLA picture not to use reference from the previous decoded
pictures (H.265/HEVC only)

gosEnable
It updates QoS control information. To update QoS values, qosEnable must be 1.

gosConfig
It enables register based QoS contral. If register based QoS control feature is enabled, QoS
for AXI isset by given qosVaVcoreO and qosVaVcorel respectively.

gosvValVcored
Qos value for VCOREO
gosValVcorel
Qosvalue for VCORE1L
DecOutputExtData
typedef struct {
Ui nt 32 user Dat aHeader
Ui nt 32 user Dat aNum
Ui nt 32 user Dat aSi ze;
Ui nt 32 user Dat aBuf Ful | ;
Ui nt 32 act i veFor mat ;

} DecCut put Ext Dat a;
Description
The data structure to get result information from decoding aframe.

user DataHeader
This variable indicates which userdata is reported by VPU. (WAVE only) When this vari-
ableis not zero, each hit correspondsto the H265_USERDATA_FLAG_XXX.

/1 H265 USER DATA(SPS & SElI') ENABLE FLAG

#def i ne H265_USERDATA FLAG RESERVED 0 (0)
#def i ne H265_USERDATA FLAG RESERVED 1 (1)
#def i ne H265_USERDATA _FLAG VUI (2)
#def i ne H265_USERDATA FLAG RESERVED 3 (3)
#def i ne H265_USERDATA_FLAG PI C_TI M NG (4)
#def i ne H265_USERDATA FLAG | TU_T_T35_PRE (5)
#def i ne H265_USERDATA_FLAG UNREGH STERED_PRE (6)
#def i ne H265_USERDATA FLAG | TU T_T35_SUF (7)
#def i ne H265_USERDATA_FLAG UNREG STERED_SUF (8)
#def i ne H265_USERDATA_FLAG RECOVERY_POI NT (9)

#def i ne H265_USERDATA_FLAG MASTERI NG COLOR VAL  (10)
#def i ne H265_USERDATA_FLAG CHROMA RESAMPLI NG FI LTER HINT (11)
#def i ne H265_USERDATA_FLAG KNEE_FUNCTI ON I NFO  (12)

Userdata are  written  from  the  memory address  specified to
SET _ADDR_REP _USERDATA, and userdata consists of two parts, header (offset and
size) and userdata as shown below.

| offset_00(32bit) | size_00(32bit) |
| offset_01(32bit) | size_01(32bit) |
| c. | header

| |
| offset 31(32bit) | size 31(32bit) |

user DataNum
Thisisthe number of user data.
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user DataSize
Thisisthe size of user data.

user DataBufFull
When userDatakEnable is enabled, decoder reports frame buffer status into the userDataB-
ufAddr and userDataSize in byte size. When user data report mode is 1 and the user data
size is bigger than the user data buffer size, VPU reports user data as much as buffer size,
skips the remainings and sets userDataBufFull.

activeFor mat
active_format (4bit syntax value) in AFD user data. The default valueis0000b. Thisisvalid
only for H.264/AVC and MPEG2 stream.

Vp8PicInfo

typedef struct {
unsi gned showFr ame
unsi gned ver si onNunber
unsi gned ref | dxLast
unsi gned refldxAl tr
unsi gned refldxCold

} Vp8Picl nfo;

Ko wkR

Description

Thisis a data structure for VP8 specific hearder information and reference frame indices. Only
VP8 decoder returns this structure after decoding aframe.

showFrame
This flag is the frame header syntax, meaning whether the current decoded frame is dis-
playable or not. It is 0 when the current frame is not for display, and 1 when the current
frameisfor display.

versionNumber
Thisisthe VP8 profileversion number information in the frame header. The version number
enables or disables certain features in bitstream. It can be defined with one of the four
different profiles, O to 3 and each of them indicates different decoding complexity.

refldxL ast
Thisisthe frame buffer index for the Last reference frame. Thisfield isvalid only for next
inter frame decoding.

refldxAltr
This is the frame buffer index for the altref(Alternative Reference) reference frame. This
field isvalid only for next inter frame decoding.

refldxGold
This is the frame buffer index for the Golden reference frame. Thisfield is valid only for
next inter frame decoding.

MvcPiclInfo

typedef struct {
int view dxDi spl ay;
int view dxDecoded;
} McPicl nfo;

Description

This is a data structure for MV C specific picture information. Only MV C decoder returns this
structure after decoding a frame.
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viewl dxDisplay
Thisis view index order of display frame buffer corresponding to indexFrameDisplay of
the section called “ DecOutputInfo” structure.

viewldxDecoded
Thisisview index order of decoded frame buffer corresponding to indexFrameDecoded of
the section called “ DecOutputinfo” structure.

AvcFpaSei

Description

typedef struct {

unsi gned exi st;

unsi gned franePacki ngArrangenent | d;

unsi gned franePacki ngAr rangenent Cancel Fl ag;

unsi gned qui ncunxSanpl i ngFl ag;

unsi gned spati al Fl i ppi ngFl ag;

unsi gned franeOFl i ppedFl ag;

unsi gned fi el dVi ewsFl ag;

unsi gned current Franel sFrane0F! ag;

unsi gned frane0Sel f Cont ai nedFl ag;

unsi gned franelSel f Cont ai nedFl ag;

unsi gned franePacki ngAr rangenent Ext ensi onFl ag;

unsi gned franePacki ngArrangenent Type;

unsi gned contentlnterpretationType;

unsi gned frane0Gr i dPositionX;

unsi gned frane0Gr i dPositionY;

unsi gned franelG i dPositionX;

unsi gned franelG i dPositionY;

unsi gned franePacki ngArrangenent Repeti ti onPeri od;
} AvcFpaSei ;

This is a data structure for H.264/AV C FPA(Frame Packing Arrangement) SEI. For detailed
information, refer to ISO/IEC 14496-10 D.2.25 Frame packing arrangement SEI message se-
mantics.

exist
Thisis aflag to indicate whether H.264/AV C FPA SEI exists or not.
» 0:H.264/AVC FPA SEI does not exist.
e 1:H.264/AVC FPA SEI exists.

framePackingArrangementid
0 ~ 2"32-1 : An identifying number that may be used to identify the usage of the frame
packing arrangement SEI message.

framePackingArrangementCancelFlag
1 indicates that the frame packing arrangement SEI message cancels the persistence of any
previous frame packing arrangement SEI message in output order.

guincunxSamplingFlag
It indicates whether each color component plane of each constituent frame is quincunx
sampled.

spatialFlippingFlag
It indicates that one of the two constituent framesis spatially flipped.

frameOFlippedFlag
It indicates which one of the two constituent framesis flipped.

fieldViewsFlag
lindicatesthat all picturesin the current coded video sequence are coded as complementary
field pairs.
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currentFramel sFrameOFlag
It indicates the current decoded frame and the next decoded frame in output order.

frameOSelfContainedFlag
It indicates whether inter prediction operations within the decoding process for the samples
of constituent frame 0 of the coded video sequencerefer to samples of any constituent frame
1.

framelSelfContainedFlag
It indicates whether inter prediction operations within the decoding process for the samples
of constituent frame 1 of the coded video sequence refer to samples of any constituent frame
0.

framePackingArrangementExtensionFlag
0 indicates that no additional data follows within the frame packing arrangement SEI mes-

sage.

framePackingArrangementType
The type of packing arrangement of the frames

contentlnterpretationType
It indicates the intended interpretation of the constituent frames.

frame0GridPositionX
It specifies the horizontal location of the upper left sample of constituent frame 0 to the
right of the spatial reference point.

frameOGridPositionY
It specifies the vertical location of the upper left sample of constituent frame 0 below the
spatial reference point.

framelGridPositionX
It specifies the horizontal location of the upper left sample of constituent frame 1 to the
right of the spatial reference point.

framelGridPositionY
It specifies the vertical location of the upper left sample of constituent frame 1 below the
spatial reference point.

framePackingArrangementRepetitionPeriod
It indicates persistence of the frame packing arrangement SEI message.

AvcHrdInfo

Description

typedef struct {
int cpbM nusi;
int vcl HrdPar anfl ag;
i nt nal HrdPar anfl ag;
} AvcHrdl nfo;

Thisisadatastructure for H.264/AV C specific picture information. (H.264/AV C decoder only)
VPU returns this structure after decoding a frame. For detailed information, refer to ISO/IEC
14496-10 E.1 VUI syntax.

cpbMinusl
It indicates cpb_cnt_minusl syntax.
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vclHrdParamFlag
It indicates vcl_hrd_parameters present_flag syntax.

nalHrdParamFlag
It indicates nal_hrd_parameters present_flag syntax.

AvcRpSei

typedef struct {

unsi gned exi st;

int recoveryFraneCnt;

int exact Mat chFl ag;

int brokenLi nkFl ag;

int changi ngSliceG oupldc;
} AvcRpSei ;

Description

Thisisadatastructure for H.264/AV C specific picture information. (H.264/AV C decoder only)
VPU returns this structure after decoding a frame. For detailed information, refer to ISO/IEC
14496-10 D.1.7 Recovery point SEI message syntax.

exist
Thisisaflag to indicate whether H.264/AV C RP SEI exists or not.
» 0:H.264/AVC RP SEI does not exist.
e 1:H.264/AVC RP SEl exists.

recover yFrameCnt
It indicates recovery frame_cnt syntax.

exactMatchFlag
It indicates exact_match_flag syntax.

brokenLinkFlag
It indicates broken_link_flag syntax.

changingSliceGroupldc
It indicates changing_slice group_idc syntax.

H265Rp Sei

typedef struct {
unsi gned exi st;
int recoveryPocCnt;
int exact Mat chFl ag;
int brokenLi nkFl ag;
} H265RpSei ;

Description

This is a data structure for H.265/HEV C specific picture information. (H.265/HEV C decoder
only) VPU returns this structure after decoding a frame.

exist
Thisisaflag to indicate whether H.265/HEV C Recovery Point SEI exists or not.
» 0:H.265/HEVC RP SEI does not exist.
e 1:H.265/HEVC RP SEI exists.

recover yPocCnt
recovery_poc_cnt

Version 1.9.0 Chips&Media 70



Confidential
WAVES511 HEVC and AVC Multi-Decoder IP DATA TYPE DEFINITIONS

exactMatchFlag
exact_match_flag

brokenLinkFlag
broken link flag

Svaclnfo

typedef struct {
int spatial Svchode;
int spatial SvcLayer;
int spatial SvcFl ag;
} Svacl nfo;

Description

Thisisadata structure of spatial scalable video coding information such as SV C layer and SVC
mode (SVAC only)

gpatialSvcM ode
Thisisthe spatial SVC mode.
» 0: disableinter-layer prediction. (simulcast)
* 1: enable inter-layer prediction in which EL picture is predicted with motion vector
information from the base layer picture.

spatial Svcl ayer
Thisisthe layer information of SV C stream.
» 0: baselayer picture
» 1: enhance layer picture

spatial SvcFlag
An spatial SVC flag

Avs?2Info

typedef struct {
int decodedPd ;
int displayPO;
} Avs2info;

Description
Thisisadata structure for AV S2 specific picture information.

decodedPOlI
A POI value of picture that has currently been decoded and with decoded index. When
indexFrameDecoded is-1, it returns -1.

displayPOl
A POI value of picture with display index. When indexFrameDisplay is -1, it returns - 1.

Avlinfo

typedef struct {
int enabl eScreenContents;
i nt enabl el ntraBl ockCopy;
} Avllnfo;

Description

Thisisadata structure for AV 1 specific picture information.
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enableScreenContents
It indicates whether screen content tool is enabled.

enablel ntraBlock Copy
It indicates whether intra block copy is enabled.

DecOutputinfo

typedef struct {

nt indexFraneDi spl ay;

nt indexFraneDi spl ayFor Ti | ed;
nt i ndexFrameDecoded;

nt indexl nterFranmeDecoded;
nt i ndexFrameDecodedFor Ti | ed;
nt nal Type;

nt picType;

nt picTypeFirst;

nt nunf Err MBs;

nt nunCf Tot MBs;

nt nunOf Err MBsl nDi spl ay;
nt nunOf Tot MBsl nDi spl ay;
BOOL ref M ssi ngFraneFl ag;
int notSufficientSliceBuffer;
int notSufficientPsBuffer;
Ui nt 32 decodi ngSuccess;
int interlacedFrane;

int chunkReuseRequired;
VpuRect rcDi spl ay;

int di spPicWdth;

int dispPicHeight;

VpuRect rcDecoded;

int decPi cWdth;

int decPi cHei ght;

int aspect Ratel nfo;

int fRateNunerator;

i nt fRat eDenomi nator;
Vp8Scal el nfo vp8Scal el nfo;
Vp8Pi cl nfo vp8Pi cl nfo;
M/cPi cl nfo mvcPi cl nf o;
AvcFpaSei avcFpaSei ;
AvcHrdl nfo avcHrdl nfo;
AvcVui I nfo avcVui | nfo;
Svacl nf o svacl nf o;

Avs2l nfo avs2l nfo;

Avllinfo avllnfo;

int decodedPCC,

int displayPCC,

int tenporalld;

int vclNpfFiel dlnfo;

i

i

i

nt np2Di spVer Si ze;
nt np2Di spHor Si ze;
nt np2Npf Fi el dI nf o;
MP2Bar Dat al nf o np2Bar dat al nf o;
MP2Pi cDi spExt | nf o np2Pi cDi spExt | nf o;
AvcRpSei avcRpSei ;
H265RpSei h265RpSei ;
int avcNpf Fi el dI nf o;
int avcPocPi c;
int avcPocTop;
int avcPocBot ;
/1 Report |nformation
int pictureStructure;
nt topFieldFirst;
nt repeatFirstField;
nt progressiveFrane;
nt fiel dSequence;
nt frameDct;
nt nal Refldc;
nt decFranel nfo;
nt picStrPresent;
nt picTim ngStruct;
nt progressiveSequence;
nt np4Ti nel ncrenent ;
nt np4Modul oTi neBase;
DecQut put Ext Dat a decQut put Ext Dat a;
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Description

int consunedByte;

int rdPtr;

int whPtr;

Physi cal Address byt ePosFraneStart;

Physi cal Address byt ePosFr aneEnd;
FrameBuf f er di spFrane;

int franeD spl ayFl ag;

i nt sequenceChanged;

/1 CODA9: [O0] 1 - sequence changed

/1 WAVEX: [5] 1 - H 265 profile changed
/1 [16] 1 - resolution changed

/1 [19] 1 - nunber of DPB changed

int streanEndFl ag;

int frameCycle;

int errorReason;

Ui nt 32 errorReasonExt;
int warnlnfo;

Ui nt 32 sequenceNo;

int rvTr;

int rvTrB;

int indexFranmePrescan;

Ui nt32 decHost CdTi ck;
Ui nt32 decSeekStartTick;
Uint32 decSeekEndTi ck;
Ui nt32 decParseStartTick;
Uint32 decParseEndTi ck;
Ui nt32 decDecodeStartTick;
Ui nt32 decDecodeEndTi ck;
Uint32 seekCycle;

Uint32 parseCycle;
Uint32 DecodedCycl e;

I nt32 ctuSize;

I nt 32 out put Fl ag;

} DecCut put I nf o;

The data structure to get result information from decoding aframe.

indexFrameDisplay

This is a frame buffer index for the picture to be displayed at the moment among frame

buffers which are registered using VPU_DecRegisterFrameBuffer(). Frame data to be dis-

played are stored into the frame buffer with this index. When there is no display delay,

this index is always the same with indexFrameDecoded. However, if display delay does

exist for display reorderingin AV C or B-framesin VC1), thisindex might be different with

indexFrameDecoded. By checking thisindex, HOST application can easily know whether

sequence decoding has been finished or not.

e -3(OxFFFD) or -2(0xFFFE) : it iswhen a display output cannot be given due to picture
reordering or skip option.

e -1(OxFFFF) : it is when there is no more output for display at the end of sequence de-
coding.

indexFrameDisplayFor Tiled

In case of WTL mode, this index indicates a display index of tiled or compressed frame-
buffer.

indexFrameDecoded

This is a frame buffer index of decoded picture among frame buffers which were regis-
tered using VPU_DecRegisterFrameBuffer(). The currently decoded frame is stored into
the frame buffer specified by thisindex.

e -2:itindicates that no decoded output is generated because decoder meets EOS (End
Of Sequence) or skip.

e -1:itindicatesthat decoder failsto decode a picture because there is no available frame
buffer.
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index| nter FrameDecoded
In case of VP9 codec, this indicates an index of the frame buffer to reallocate for the next
frame's decoding. VPU returns this information when detecting change of the inter-frame
resol ution.

indexFrameDecodedFor Tiled
In case of WTL mode, thisindicates a decoded index of tiled or compressed framebuffer.

nalType
Thisis nal Type of decoded picture. Please refer to nal_unit_typein Table 7-1 - NAL unit
type codes and NAL unit type classesin H.265/HEV C specification. (WAVE only)

picType
This is the picture type of decoded picture. It reports the picture type of bottom field for
interlaced stream. the section called “ PicType” .

picTypeFirst
Thisisonly valid in interlaced mode and indicates the picture type of the top field.

numOfErrMBs
Thisisthe total number of error coded unit(MB/CTU) in the decoded picture.

numOfTotM Bs
Thisisthe total number of coded unit(MB/CTU) in the decoded picture.

numOfErrM BslnDisplay
This is the total number of error coded unit(MB/CTU) in the display picture of in-
dexFrameDisplay.

numOfTotM BslnDisplay
Thisisthe total number of coded unit(MB/CTU) in the display picture of indexFrameDis-
play. In normal stream, numOfTotMBs and numOfTotM BslnDisplay always have the same
value. However, in case of sequence change stream(resolution change), they might be dif-
ferent.

refMissingFrameFlag
Thisindicates that the current frame's references are missing in decoding.

notSufficientSliceBuffer
This is a flag which represents whether dlice save buffer is not sufficient to decode the
current picture. VPU might not get the last part of the current picture stream due to buffer
overflow, which leads to macroblock errors. HOST application can continue decoding the
remai ning pictures of the current bitstream without closing the current instance, even though
several pictures could be error-corrupted. (H.264/AV C BP only)

notSufficientPsBuffer
Thisisaflagwhich represents whether PS (SPS/PPS) save buffer isnot sufficient to decode
the current picture. VPU might not get thelast part of the current picture stream dueto buffer
overflow. HOST application must close the current instance, since the following picture
streams cannot be decoded properly for loss of SPS/PPS data. (H.264/AV C only)

decodingSuccess
This variable indicates whether decoding process was finished completely or not. If stream
has error in the picture header syntax or has the first dice header syntax of H.264/AVC
stream, VPU returns 0 without proceeding MB decode routine.
 0:itindicatesincomplete finish of decoding process.
« 1:itindicates complete finish of decoding process.
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interlacedFrame
» 0: progressive frame which consists of one picture
 1:interlaced frame which consists of two fields

chunkReuseRequired
Thisis aflag which represents whether chunk in bitstream buffer should be reused or not,
even after VPU_DecStartOneFrame() is executed. This flag is meaningful when bitstream
buffer operatesin PicEnd mode. In that mode, VPU consumes all the bitstream in bitstream
buffer for the current VPU_DecStartOneFrame() in assumption that one chunk isoneframe.
However, there might be afew cases that chunk needs to be reused such as the following:

» DivX or XivD stream : One chunk can contain P frame and B frame to reduce display
delay. In that case after decoding P frame, thisflag is set to 1. HOST application should
try decoding with the rest of chunk data to get B frame.

» H.264/AVC NPF stream : After the first field has been decoded, this flag is set to 1.
HOST application should check if the next field is NPF or not.

* No DPB available: VPU isnot able to consume chunk with no frame buffers available at
the moment. Thus, the whole chunk should be provided again.

rcDisplay
Thisfield reports the rectangular region in pixel unit after decoding one frame - the region
of indexFrameDisplay frame buffer.

dispPicWidth
This field reports the width of a picture to be displayed in pixel unit after decoding one
frame - width of indexFrameDisplay frame bufffer.

dispPicHeight
This field reports the height of a picture to be displayed in pixel unit after decoding one
frame - height of indexFrameDisplay frame bufffer.

rcDecoded
Thisfield reports the rectangular region in pixel unit after decoding one frame - the region
of indexFrameDecoded frame buffer.

decPicWidth
This field reports the width of a decoded picture in pixel unit after decoding one frame -
width of indexFrameDecoded frame bufffer.

decPicHeight
This field reports the height of a decoded picture in pixel unit after decoding one frame -
height of indexFrameDecoded frame bufffer.

aspectRatelnfo
This is aspect ratio information for each standard. Refer to aspectRatelnfo of the section
called “ DeclnitialInfo” .

fRateNumer ator
The numerator part of frame rate fraction. Note that the meaning of this flag can vary by
codec standards. For details about this, please refer to Appendix: FRAME RATE NUMER-
ATORSIn programmer's guide.

fRateDenominator
The denominator part of frame rate fraction. Note that the meaning of thisflag can vary by
codec standards. For details about this, please refer to Appendix: FRAME RATE DENOM-
INATORS in programmer's guide.
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vp8Scalelnfo
Thisis VP8 upsampling information. Refer to the section called “ Vp8Scalelnfo” .

vp8Piclnfo
Thisis VP8 frame header information. Refer to the section called “ Vp8Piclnfo” .

mvcPiclnfo
ThisisMVC related picture information. Refer to the section called * MvcPiclnfo” .

avcFpaSei
ThisisH.264/AV C frame packing arrangement SEI information. Refer to the section called
“ AvcFpaSa” .

avcHrdlnfo
Thisis H.264/AVC HRD information. Refer to the section called “ AveHrdInfo” .

avcVuilnfo
Thisis H.264/AVC VUI information. Refer to the section called “ AvcVuilnfo” .

svaclnfo
Thisfield reports the information of SV C stream. Refer to the section called “ Svaclnfo” .

avs2info
Thisis AV S2 picture information. Refer to the section called “ Avs2Info” .

avlinfo
Thisis AV S1 picture information. Refer to the section called “ Avlinfo” .

decodedPOC
A POC value of picture that has currently been decoded and with decoded index. When
indexFrameDecoded is-1, it returns -1.

displayPOC
A POC value of picture with display index. When indexFrameDisplay is-1, it returns -1.

temporalld
A temporal ID of the picture

vcINpfFieldlnfo
Thisfield isvalid only for VC1 decoding. Field information of display frame index is re-
turned oni ndexFr anmeDi spl ay.
» 0: paredfields
» 1: bottom (top-field missing)
» 2:top (bottom-field missing)

mp2DispVer Size
Thisisdisplay vertical_size syntax of sequence display extensionin MPEG2 specification.

mp2DispHor Size
Thisisdisplay horizontal _size syntax of sequence display extension in MPEG2 specifica-
tion.

mp2NpfFieldlnfo
Thisfield isvalid only for MPEG2 decoding. Field information of display frame index is
returned oni ndexFr aneDi spl ay.
e 0: paredfields
 1: bottom (top-field missing)
e 2:top (bottom-field missing)
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mp2Bar datal nfo
Thisisbar informationin MPEG2 user data. For details about this, please see the document
ATSC Digital Television Sandard: Part 4:20009.

mp2PicDispExtInfo
For meaning of each field, please see the section called “ MP2PicDispExtInfo” .

avcRpSei
ThisisH.264/AV C recovery point SEI information. Refer to the section called " AvcRpSai” .

h265RpSei
This is H.265/HEVC recovery point SEI information. Refer to the section called
“ H265RpSai” .

avcNpfFieldinfo
Thisfield isvalid only for H.264/AV C decoding. Field information of display frameindex
isreturned oni ndexFr anmeDi spl ay. Refer to thethe section called “ AveNpfFieldinfo” .
» 0: paredfields
» 1: bottom (top-field missing)
» 2:top (bottom-field missing)

avcPocPic
Thisfield reports the POC value of frame picture in case of H.264/AV C decoding.

avcPocTop
Thisfield reports the POC value of top field picture in case of H.264/AV C decoding.

avcPocBot
Thisfield reports the POC value of bottom field picture in case of H.264/AV C decoding.

pictureStructure
This variable indicates that the decoded picture is progressive or interlaced picture. The
value of pictureStructure is used as below.
* H.264/AVC : MBAFF

VC1l:FCM

— 0: progressive

— 2: frameinterlace

— 3:fieldinterlaced

e MPEG?2 : picture structure

— 1:topfield

— 2: bottom field

— 3:frame

MPEG4 : N/A

Real Video : N/A

H.265/HEVC : N/A

topFieldFirst
For decoded picture consisting of two fields, this variable reports
* 0: VPU decodes the bottom field and then top field.
» 1:VPU decodes the top field and then bottom field.

Regardless of this variable, VPU writes the decoded image of top field picture at each odd
line and the decoded image of bottom field picture at each even linein frame buffer.

repeatFirstField
This variable indicates Repeat First Field that repeats to display the first field. Thisflagis
valid for VC1, AVS, and MPEG2.
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progressiveFrame
This variable indicates progressive frame in MPEG2 picture coding extention or in AVS
picture header. In the case of VC1, this variable means RPTFRM (Repeat Frame Count),
which is used during display process.

fieldSequence
Thisvariable indicates field_seguence in picture coding extention in MPEG2.

frameDct
Thisvariable indicates frame_pred_frame_dct in sequence extension of MPEG2.

nalRefldc
Thisvariableindicatesif the currently decoded frame is areference frame or not. Thisflag
isvalid for H.264/AVC only.

decFramelnfo
* H.264/AVC, MPEG2, and VC1
— 0: the decoded frame has paired fields.
— 1: the decoded frame has a top-field missing.
— 2 the decoded frame has a bottom-field missing.

picStr Present
It indicates pic_struct_present_flag in H.264/AVC pic_timing SEI.

picTimingStruct
It indicates pic_struct in H.264/AVC pic_timing SEI reporting. (Table D-1 in H.264/
AV C specification.) If pic_timing SEI is not presented, pic_struct isinferred by the D.2.1.
pic_struct part in H.264/AV C specification. Thisfield isvalid only for H.264/AV C decod-

ing.
progr essiveSequence
It indicates progressive_sequence in sequence extension of MPEG2.

mp4Timel ncrement
It indicates vop_time_increment_resolution in MPEG4 V OP syntax.

mp4M oduloTimeBase
It indicates modulo_time_base in MPEG4 V OP syntax.

decOutputExtData
The data structure to get additional information about a decoded frame. Refer to the section
called “ DecOutputExtData” .

consumedByte
The number of bytes that are consumed by VPU.

rdpPtr
A stream buffer read pointer for the current decoder instance

wr Ptr
A stream buffer write pointer for the current decoder instance

bytePosFrameStart
The start byte position of the current frame after decoding the frame for audio-to-video
synchronization

H.265/HEV C or H.264/AV C decoder seeks only 3-byte start code (0x000001) while other
decoders seek 4-byte start code(0x00000001).
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bytePosFrameEnd
It indicatesthe end byte position of the current frame after decoding. Thisinformation helps
audio-to-video synchronization.

dispFrame
It indicates the display frame buffer address and information. Refer to the section called
“ FrameBuffer” .

frameDisplayFlag
It reports a frame buffer flag to be displayed.

sequenceChanged
This variable reports that sequence has been changed while H.264/AVC stream de-
coding. If it is 1, HOST application can get the new sequence information by calling
VPU_DecGetlnitiallnfo() or VPU_DeclssueSeqlnit().

For H.265/HEV C decoder, each bit has a different meaning as follows.

* sequenceChanged[5] : it indicates that the profile_idc has been changed.

 sequenceChanged[16] : it indicates that the resolution has been changed.

 sequenceChanged[19] : it indicates that the required number of frame buffer has been
changed.

streamEndFlag
This variable reports the status of end of stream flag. Thisinformation can be used for low
delay decoding (CODA980 only).

frameCycle
This variable reports the number of cycles for processing aframe.

errorReason
This variable reports the error reason that occurs while decoding. For error description,
please find the Appendix: Error Definition in the Programmer's Guide.

error ReasonExt
This variable reports the specific reason of error. For error description, please find the Ap-
pendix: Error Definition in the Programmer's Guide. (WAVE only)

warnlnfo
This variable reports the warning information that occurs while decoding. For warning de-
scription, please find the Appendix: Error Definition in the Programmer's Guide.

sequenceNo
This variable increases by 1 whenever sequence changes. If it happens, HOST should call
VPU_DecFrameBufferFlush() to get the decoded result that remains in the buffer in the
form of DecOutputinfo array. HOST can recognize with this variable whether thisframeis
in the current sequence or in the previous sequence when it is displayed. (WAVE only)

rvTr
This variable reports RV timestamp for Ref frame.

rvirB
This variable reports RV timestamp for B frame.

indexFramePrescan
This variable reports the result of pre-scan which is the start of decoding routine for
DEC_PIC command. (WAVE only) In the prescan phase, VPU parses bitstream and pre-
allocates frame buffers.

Version 1.9.0

Chips&Media 79



Confidential
WAVES511 HEVC and AVC Multi-Decoder IP DATA TYPE DEFINITIONS

e -2:itiswhen VPU prescanned bitstream(bitstream consumed), but a decode buffer was
not allocated for the bitstream during pre-scan, since there was only header information.

e -1:itiswhen VPU detected full of framebuffer while pre-scannig (bitstream not con-
sumed).

« >=0: it indicates that prescan has been successfully done. This index is returned to a
decoded index for the next decoding.

decHostCmdTick
Tick of DEC_PIC command for the picture

decSeek StartTick
Start tick of seeking slices of the picture

decSeekEndTick
End tick of seeking dlices of the picture

decPar seStartTick
Start tick of parsing slices of the picture

decPar seEndTick
End tick of parsing slices of the picture

decDecodeStartTick
Start tick of decoding slices of the picture

decDecodeEndTick
End tick of decoding dlices of the picture

seekCycle
The number of cyclesfor seeking slices of apicturein theinternal pipeline. (Theoretically,
framecycle = seekCycle + parseCycle + decodedCycle)

parseCycle
The number of cyclesfor parsing slices of apicturein theinternal pipeline. (Theoretically,
framecycle = seekCycle + parseCycle + decodedCycle)

DecodedCycle
Thenumber of cyclesfor decoding slicesof apictureintheinternal pipeline. (Theoretically,
framecycle = seekCycle + parseCycle + decodedCycle)

ctuSize
A CTU size (only for WAVE series)
* 16: CTU16x16
o 32:CTU32x32
* 64:CTUG4x64

outputFlag
This variable reports the value of pic_output_flag syntax in HEV C slice_segment_header.
(WAVES only)

DecGetFramebufinfo

typedef struct {
vpu_buffer_t vbFrane;
vpu_buffer_t vbWIL;
vpu_buffer_t vbFbcYTbl [ MAX_REG FRAME] ;
vpu_buffer_t vbFbcCTbl [ MAX_REG FRAME] ;
vpu_buffer_t vbM/Col [ MAX_REG FRAME] ;
vpu_buffer_t vbTask;
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FrameBuf f er f ramebuf Pool [ 64] ;
} DecGet Franebuf I nf o;

Description

This is a data structure of frame buffer information. It is used for parameter when host issues
DEC_GET_FRAMEBUF_INFO of the section called “ VPU_DecGiveCommand()” .

vbFrame
Theinformation of frame buffer where compressed frame is saved

vbWTL
The information of frame buffer where decoded, uncompressed frame is saved with linear
format if WTL ison

vbFbcYThl
Theinformation of frame buffer to save luma offset table of compressed frame

vbFbcCThbl
Theinformation of frame buffer to save chroma offset table of compressed frame

vbMvCol
The information of frame buffer to save co-located motion vector buffer

vbTask
Theinformation of task buffer used for command queue

framebufPool
Thisis an array of the section called “ FrameBuffer” which contains the information of
each frame buffer. When WTL is enabled, the number of framebufPool would be [num-
ber of compressed frame buffer] x 2, and the starting index of frame buffer for WTL is
framebufPool[number of compressed frame buffer].

QueueStatusinfo

typedef struct {
Ui nt32 instanceQueueCount;
Ui nt32 reportQueueCount;

} QueuesSt at usl nf o;

Description

Thisisadatastructure of queue command information. It isused for parameter when host issues
DEC_GET_QUEUE_STATUS of the section called “ VPU_DecGiveCommand()” . (WAVE5S
only)

instanceQueueCount
This variable indicates the number of queued commands of the instance.

reportQueueCount
This variable indicates the number of report queued commands of al instances.

EncMp4Param

typedef struct {
int np4DataPartitionEnabl e;
i nt nmp4Rever si bl eVl cEnabl e;
int nmp4l ntrabcVl cThr;
i nt np4HecEnabl e;
int nmp4Verid;

} EncMp4Par am
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Description

This is a data structure for configuring MPEG4-specific parameters in encoder applications.
(CODA9 encoder only)

mp4DataPartitionEnable
It encodes with MPEGA4 data_partitioned coding tool.

mp4ReversibleVIcEnable
It encodes with MPEG4 reversible_vic coding tool.

mp4intraDcVIcThr
It encodes with MPEG4 intra_dc_vlc_thr coding tool. Thevalid rangeis0- 7.

mp4HecEnable
It encodes with MPEG4 HEC (Header Extension Code) coding tool.

mp4Verid
It encodes with value of MPEG4 part 2 standard version ID. Version 1 and version 2 are
allowed.

EncH263Param

typedef struct {
int h263Annex! Enabl e;
i nt h263AnnexJEnabl e;
int h263AnnexKEnabl e;
int h263AnnexTEnabl e;
} EncH263Par am

Description

Thisisadata structure for configuring H.263-specific parameters in encoder applications. (CO-
DA9 encoder only)

h263Annex| Enable
It encodes with H.263 Annex | - Advanced INTRA Coding mode.

h263AnnexJEnable
It encodes with H.263 Annex J - Deblocking Filter mode.

h263AnnexK Enable
It encodes with H.263 Annex K - Slice Structured mode.

h263AnnexTEnable
It encodes with H.263 Annex T - Modified Quantization mode.

CustomGopPicParam

typedef struct {
int picType;
int pocOfset;
int picQp;
int nunRef Pi cLO;
int refPoclLO;
int refPoclLl;
int tenporalld;
} Cust onGopPi cPar am

Description

Thisisadatastructure for custom GOP parameters of the given picture. (WAVE encoder only)
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picType
A picture type of Nth picturein the custom GOP

pocOffset
A POC of Nth picturein the custom GOP

picQp
A quantization parameter of Nth picture in the custom GOP

numRefPicL 0
The number of reference LO of Nth picture in the custom GOP

refPocLO
A POC of reference LO of Nth picture in the custom GOP

refPocL 1
A POC of reference L1 of Nth picture in the custom GOP

temporalld
A temporal ID of Nth picturein the custom GOP

CustomGopParam

typedef struct {

i nt custonGopSi ze;

Cust omGopPi cPar am pi cPar anf MAX_GOP_NUM ;
} Cust omGopPar am

Description
Thisis adata structure for custom GOP parameters. (WAVE encoder only)

customGopSize
The size of custom GOP (0~8)

picParam
Picture parameters of Nth picture in custom GOP

WaveCustomMapOpt

typedef struct {

int roi AvgQp;

int custonRoi MapEnabl e;

int custonlLanbdaMapEnabl e;

i nt custonivbdeMapEnabl e;

i nt custonCoef Dr opEnabl e;

Physi cal Addr ess addr Cust omMvap;
} WaveCust omvapOpt ;

Description

Thisis a data structure for setting custom map optionsin H.265/HEV C encoder. (WAVES en-
coder only).

roiAvgQp
It sets an average QP of ROl map.

customRoiM apEnable
It enables ROI map.

customLambdaM apEnable
It enables custom lambda map.
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customM odeM apEnable
It enables to force CTU to be encoded with intra or to be skipped.

customCoefDropEnable
It enablesto force all coefficientsto be zero after TQ or not for each CTU (to be dropped).

addr CustomM ap
It indicates the start buffer address of custom map. Each custom CTU map takes 8 bytes
and holds mode, coefficient drop flag, QPs, and lambdas like the below illustration.

L struct {

- uint_t ctu_force_mode : 2; //[1:0]
uint_t ctu_coeff_drop : 1;//[ 2]
uint_t reserved 25, //17:3]
uint_t sub_ctu_qp_0 : 6;//[13:8]
uint_t sub_ctu_gp_1 : 6;//[19:14]
uint_t sub_ctu_qp_2 : 6;//[25:20]
uint_t sub_ctu_qp_3 : 6;//[31:26]
uint_t lambda_sad_0 : 8;//[39:32]
uint_t lambda_sad_1 : 8;//[47:40]
uint_t lambda_sad_2 : 8;//[55:48]
uint_t lambda_sad_3 : 8;//[63:56]

8 bytes } custom_ctu_map_t;

0x000 [~
Oth CTU

0x008
1st CTU

0x010
2nd CTU

0x018
3rd CTU

0x020
4th CTU

0x028
5th CTU

0x030
6th CTU

0x038

7th CTU

HevcVuiParam

typedef struct {

Ui nt 32 vui Par anfl ags;
Ui nt 32 vui Aspect Rat i ol dc;
Ui nt32 vui Sar Si ze;
Ui nt 32 vui Over ScanAppropri ate;
Ui nt 32 vi deoSi gnal ;
Ui nt 32 vui Chr omaSanpl eLoc;
Ui nt 32 vui Di spW nLeft Ri ght;
Ui nt 32 vui Di spW nTopBott om

} HevcWui Param

Description

Thisis adata structure for setting VUI parametersin H.265/HEV C encoder. (WAVE only)

vuiParamFlags
It specifies vui_parameters present_flag.

VuiAspectRatiol dc
It specifies aspect_ratio_idc.
vuiSar Size
It specifies sar_width and sar_height (only valid when aspect_ratio_idc is equal to 255).

vuiOver ScanAppropriate
It specifies overscan_appropriate flag.

videoSignal
It specifiesvideo signal_type present flag.
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vuiChromaSamplel oc

It specifies
chroma_sample loc_type bottom field.

vuiDispWinL eftRight

chroma_sample loc_type top field and

It specifiesdef_disp_win_left_offset and def_disp_win_right_offset.

vuiDispWinTopBottom

It specifiesdef disp win top offset and def _disp win_bottom_offset.

EncWaveParam

typedef struct {

int profile;

int enStillPicture;

int level;

int tier;

int internal BitDepth;

int |osslessEnable;

int constlntraPredFl ag;
int gopPresetldx;

i nt decodi ngRef reshType;
int intraQp;

int intraPeriod;

int forcedl dr Header Enabl e;
int confWnTop;

int confWnBot;

int confWnLeft;

int conf WnRi ght;

int independSliceMde;
int independSliceMdeArg;
int dependSliceMde;

int dependSliceMdeArg;
int intraRefreshMde;

int intraRefreshArg;

i nt useRecommendEncPar am
int scalingListEnable;
int cuSi zeMode;

int tmvpEnabl e;

int wppEnabl e;

int maxNumVer ge;

int disabl eDebl k;

int |1fCrossSliceBoundaryEnabl e;
int betadfsetDiv2;

int tcOfsetDiv2;

int skiplntraTrans;

int saoEnabl e;

int intraNxNEnabl e;

int bitAllocMde;

int fixedBitRatio[ MAX_ GOP_NUM ;
int cuLevel RCEnabl e;

int hvsQPEnabl e;

int hvs@sScal e;

int hvsMaxDel t aQp;

/1 CUSTOM GOP

Cust omCopPar am gopPar am
int roi Enabl e;

Ui nt 32 nunbni t sl nTi ck;

Ui nt32 tinmeScal e;

Ui nt 32 nunili cksPocDi f f One;
int chromaCb@Or fset;

int chromaCr QO fset;

int initial ReQp;

Ui nt32 nrYEnabl e;

Uint32 nrCbhEnable;

Ui nt32 nrCrEnable;

/1 ENC_NR_VEI GHT

Uint32 nrlntraWighty;

Ui nt32 nrlntraWeight Cb;
Uint32 nrlntraWeightCr;
Uint32 nrilnterWighty;

Ui nt32 nrlnterWight Cb;
Uint32 nrlnterWightCr;
Ui nt32 nrNoi seEst Enabl e;

Version 1.9.0

Chips&Media

85



WAVES511 HEVC and AVC Multi-Decoder IP

Confidential
DATA TYPE DEFINITIONS

Uint32 nrNoiseSigmy;

Uint32 nrNoi seSi gnmaCh;

Uint32 nrNoiseSigmCr;

Ui nt 32 uselLongTerm

/1 newy added for WAVE Encoder
Ui nt 32 nonochr oneEnabl e;

Ui nt 32 strongl ntraSnoot hEnabl e;
Ui nt 32 wei ght PredEnabl e;

Ui nt 32 bgDet ect Enabl e;

Ui nt32 bgThrDiff;

Ui nt 32 bgThr MeanDi ff;

Ui nt 32 bgLanbdaQp;

int

bgDel t aQp;

Ui nt 32 cust onLanbdaEnabl e;
Ui nt 32 cust omVDEnabl e;

nt
nt
nt
nt
nt
nt
nt
nt
nt
nt
nt
nt
nt
nt
nt
nt
nt
nt
nt
nt
nt
nt
nt
nt
nt
nt
nt
nt
nt
nt
nt

i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
int

pu04Del t aRat e;

pu08Del t aRat e;

pul6Del t aRat e;

pu32Del t aRat e;

puO4l ntraPl anar Del t aRat e;
pu04l ntrabDcDel t aRat e;
pu04l nt r aAngl eDel t aRat e;
pu08l ntraPl anar Del t aRat e;
pu08l nt rabDcDel t aRat e;
pu08l nt r aAngl eDel t aRat e;
pul6él ntraPl anar Del t aRat e;
pulél ntrabDcDel t aRat e;
pulél ntraAngl eDel t aRat e;
pu32l ntraPl anar Del t aRat e;
pu32l ntrabDcDel t aRat e;
pu32l ntraAngl eDel t aRat e;
cu08I ntrabDel t aRat e;

cu08I nt er Del t aRat e;
cu08Mer geDel t aRat e;

cul6él ntrabDel t aRat e;

cul6él nterDel t aRate;
cul6Mer geDel t aRat e;

cu32l ntrabDel t aRat e;

cu32l nterDel taRat e;
cu32Mer geDel t aRat e;

coef C ear Di sabl e;

m nQpl ;

max@l ;

m nQP;

maxQ@P;

m nQpB;

max@B;

Physi cal Addr ess cust onLanbdaAddr ;
Physi cal Addr ess user Scal i ngLi st Addr;
/1 SVAC encoder only

int
int
int
int
int

svcEnabl e;
svchMode;

| umaDc QO f set ;
chromaDeQOf f set ;
chromaAcQf f set ;

/1 for H 264 on WAVE

int
int
int
int
int
int
int
int
int
int

int

avcl dr Peri od;

rdoSki p;

| anmbdaScal i ngEnabl e;
transf or nBx8Enabl e;
avcSl i ceMbde;
avcSliceArg;

i nt raMoRef r eshMbde;
i nt raMoRef r eshAr g;
nbLevel RcEnabl e;

ent r opyCodi nghbde;

s2f meDi sabl e;

Ui nt 32 rcWei ght Par am

Ui nt 32 rcWei ght Buf ;

HevcVui Par am vui Par am
#i f def SUPPORT_LOOK_AHEAD RC

int
int
int
int
#endi f

| ar cEnabl e;
| ar cPass;
larcSi ze;
| ar cWei ght ;

} EncWavePar am
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Description

Thisis adata structure of HEVC/AV C encoder parameters for WAVES.

profile
A profile indicator (HEVC only)
» 0: Thefirmware determines a profile according to internalbitdepth.
* 1:Main profile
e 2:MainlO0 profile
» 3: Main dtill picture profile

Note In AV C encoder, a profile cannot be set by host application. The firmware
decidesit based on internalbitdepth. It is HIGH profile for bitdepth of 8 and
HIGH10 profile for bitdepth of 10.

enStillPicture
Still picture profile

level
A level indicator (level * 10)

tier
A tier indicator
e 0:Maintier
e 1:Hightier

internalBitDepth
An internal bit-depth which is used for actual encoding

For example, if you set internalBitDepth as 8 for 10bit source picture, VPU encodes the
10hbit source picture into 8bit picture stream. If nothing is given to internal BitDepth, VPU
encodes source YUV based on srcBitDepth.

losslessEnable
It enables lossless coding.

constl ntraPredFlag
It enables constrained intra prediction.

gopPr esetl dx
A GORP structure preset option
» 0: custom GOP
» Other values: the section called * GOP_PRESET_IDX”

decodingRefreshType
Thetype of | picture to be inserted at every intraPeriod
* 0:Non-IRAP
* 1:CRA
* 2:1DR

intraQP
A quantization parameter of intra picture

intraPeriod
A period of intrapicturein GOP size

forcedl dr Header Enable
t enables every IDR frame to include VPS/SPS/PPS
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e 0: No froced Header(VPS/SPS/PPS)
» 1: Forced Header before IDR frame
» 2: Forced Header before key frame

confWinTop
A top offset of conformance window

confWinBot
A bottom offset of conformance window

confWinL eft
A left offset of conformance window

confWinRight
A right offset of conformance window

independSliceM ode
A dlice mode for independent slice
* 0:nomulti-slice
* 1:dlicein CTU number

independSliceM odeArg
The number of CTU for a slice when independSliceMode is set with 1

dependSliceM ode
A slice mode for dependent dlice

e 0:nomulti-slice
e 1:dicein CTU number
o 2:dicein number of byte

dependSliceM odeArg
The number of CTU or bytes for a slice when dependSliceMode is set with 1 or 2

intraRefreshM ode
Anintrarefresh mode
e O0:nointrarefresh

: row

: column

: stepsizein CTU

: adaptive intrarefresh

A OWODN P

intraRefreshArg
It Specifies an intra CTU refresh interval. Depending on intraRefreshMode, it can mean
one of the followings.
* The number of consecutive CTU rows for IntraCtuRefreshMode of 1
» The number of consecutive CTU columns for I ntraCtuRefreshMode of 2
* A stepsizein CTU for IntraCtuRefreshMode of 3
» The number of Intra CTUsto be encoded in a picture for IntraCtuRefreshM ode of 4

useRecommendEncParam
It uses one of the recommended encoder parameter presets.
e 0: custom setting
» 1: recommended encoder parameters (slow encoding speed, highest picture quality)
 2: boost mode (normal encoding speed, moderate picture quality)
» 3: fast mode (fast encoding speed, low picture quality)
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scalingListEnable
It enablesascaling list.

cuSizeM ode
It enables CU(Coding Unit) size to be used in encoding process. Host application can also
select multiple CU sizes.
» 3'b001: 8x8
» 3b010: 16x16
» 3b100: 32x32

tmvpEnable
It enables temporal motion vector prediction.

wppEnable
It enables WPP (Wave-front Parallel Processing). WPP is unsupported in ring buffer mode
of bitstream buffer.

maxNumMerge
It specifies the number of merge candidatesin RDO (1 or 2). 2 of maxNumMerge (default)
offers better quality of encoded picture, while 1 of maxNumM erge improves encoding per-
formance.

disableDeblk
It disablesin-loop deblocking filtering.

IfCrossSliceBoundaryEnable
It enables filtering across slice boundaries for in-loop deblocking.

betaOffsetDiv2
It sets BetaOffsetDiv2 for deblocking filter.

tcOffsetDiv2
It sets TcOffsetDiv3 for deblocking filter.

skiplntraTrans
It enables the transform stage to be skipped for an intra CU. This vaue is set to
transform_skip_enabled flagin PPS.

saoEnable
It enables SAO (Sample Adaptive Offset).

intraNxNEnable
It enablesintra NxN PUs.

bitAllocM ode
It specifies picture bits allocation mode. It is only valid when RateControl is enabled and
GOPsizeislarger than 1.
* 0: Morereferenced pictures have more bits than less referenced pictures do.
* 1: All picturesin GOP have similar amount of hits.
» 2: Each picturein GOP is alocated a portion (fixedBitRatio) of total bit budget.

fixedBitRatio
A fixed bit ratio (1 ~ 255) for each picture of GOP's bit alocation
« N=0~(MAX_GOP_SIZE - 1)
+ MAX_GOP SIZE=8

For instance when MAX_GOP_SIZE is 3, FixedBitRatioO, FixedBitRatiol, and FixedBi-
tRatio2 can be set as 2, 1, and 1 repsectively for the fixed bit ratio 2:1:1. Thisisonly valid
when BitAllocModeis 2.
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cuLevelRCEnable
It enable CU level rate control.

hvsQPEnable
It enable CU QP adjustment for subjective quality enhancement.

hvsQpScale
A QP scaling factor for CU QP adjustment when hvsQpScaleEnableis 1

hvsM axDeltaQp
A maximum delta QP for HVS

gopParam
the section called “ CustomGopParam”

roiEnable
It enables ROI map. NOTE: It isvalid when rate control is on.

numunitsinTick
It specifies the number of time units of a clock operating at the frequency time_scale Hz.
Thisis used to to calculate frameRate syntax.

timeScale
It specifies the number of time units that pass in one second. This is used to to calculate
frameRate syntax.

numTicksPocDiffOne
It specifies the number of clock ticks corresponding to a difference of picture order count
valuesequal to 1. Thisisused to calculate frameRate syntax.

chromaCbQpOffset
The value of chroma(Cb) QP offset

chromaCrQpOffset
The value of chroma(Cr) QP offset

initialRcQp
Thevalueof initial QP by HOST application. Thisvalueismeaninglessif INITIAL_RC QP
is63.

nrYEnable
It enables noise reduction algorithm to Y component.

nrCbEnable
It enables noise reduction algorithm to Cb component.

nrCrEnable
It enables noise reduction algorithm to Cr component.

nrintraweightY
A weight to Y noise level for intra picture (0 ~ 31). nrintraWeight/4 is multiplied to the
noise level that has been estimated. This weight is put for intra frame to be filtered more
strongly or more weakly than just with the estimated noise level.

nrintraWeightCb
A weight to Cb noise level for intra picture (0 ~ 31)

nrintraweightCr
A weight to Cr noise level for intra picture (0 ~ 31)
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nrinterWeightY
A weight to Y noise level for inter picture (0 ~ 31). nrinterWeight/4 is multiplied to the
noise level that has been estimated. This weight is put for inter frame to be filtered more
strongly or more weakly than just with the estimated noise level.

nrinterWeightCb
A weight to Cb noise level for inter picture (0 ~ 31)

nrinterWeightCr
A weight to Cr noise level for inter picture (0 ~ 31)

nrNoiseEstEnable
It enables noise estimation for noise reduction. When thisis disabled, host carries out noise
estimation with nrNoiseSigmaY /Chb/Cr.

nrNoiseSigmaY
It specifies Y noise standard deviation when nrNoiseEstEnable is 0.

nrNoiseSigmaCb
It specifies Cb noise standard deviation when nrNoiseEstEnableis 0.

nrNoiseSigmaCr
It specifies Cr noise standard deviation when nrNoiseEstEnable is 0.

useLongTerm
It enables long-term reference function.

monochromeEnable
It enables monochrom encoding mode.

strongl ntraSmoothEnable
It enables strong intra smoothing.

weightPredEnable
It enables to use weighted prediction.

bgDetectEnable
It enables background detection.

bgT hr Diff
It specifies the threshold of max difference that is used in s2me block. It is valid when
background detection is on.

bgThrM eanDiff
It specifies the threshold of mean difference that is used in s2me block. It is valid when
background detection is on.

bgL ambdaQp
It specifies the minimum lambda QP value to be used in the background area.

bgDeltaQp
It specifies the difference between the lambda QP value of background and the lambda QP
value of foreground.

customL ambdaEnable
It enables custom lambda table.

customM DEnable
It enables custom mode decision.
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puO4DeltaRate
A value which is added to the total cost of 4x4 blocks

puO8DeltaRate
A value which is added to the total cost of 8x8 blocks

pul6DeltaRate
A value which is added to the total cost of 16x16 blocks

pu32DeltaRate
A value which is added to the total cost of 32x32 blocks

puOd4l ntraPlanar DeltaRate
A value which is added to rate when cal culating cost(=distortion + rate) in 4x4 Planar intra
prediction mode.

puO4l ntraDcDeltaRate
A value which is added to rate when calculating cost (=distortion + rate) in 4x4 DC intra
prediction mode.

pul4intraAngleDeltaRate
A value which is added to rate when calculating cost (=distortion + rate) in 4x4 Angular
intra prediction mode.

pu08IntraPlanar DeltaRate
A valuewhich is added to rate when cal culating cost(=distortion + rate) in 8x8 Planar intra
prediction mode.

pu08l ntraDcDeltaRate
A value which is added to rate when calculating cost(=distortion + rate) in 8x8 DC intra
prediction mode.

pu08l ntraAngleDeltaRate
A value which is added to rate when calculating cost(=distortion + rate) in 8x8 Angular
intra prediction mode.

pul6lntraPlanar DeltaRate
A value which is added to rate when calculating cost(=distortion + rate) in 16x16 Planar
intra prediction mode.

pul6lntraDcDeltaRate
A value which is added to rate when calculating cost(=distortion + rate) in 16x16 DC intra
prediction mode

pul6lntraAngleDeltaRate
A value which is added to rate when calculating cost(=distortion + rate) in 16x16 Angular
intra prediction mode

pu32lntraPlanar DeltaRate
A value which is added to rate when calculating cost(=distortion + rate) in 32x32 Planar
intra prediction mode

pu32l ntraDcDeltaRate
A value which is added to rate when cal culating cost(=distortion + rate) in 32x32 DC intra
prediction mode

pu32lntraAngleDeltaRate
A value which is added to rate when calculating cost(=distortion + rate) in 32x32 Angular
intra prediction mode
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cuO8lintraDeltaRate
A value which is added to rate when calculating cost for intra CU8x8

cuO8inter DeltaRate
A value which is added to rate when calculating cost for inter CU8x8

cu08M ergeDeltaRate
A vaue which is added to rate when calculating cost for merge CU8x8

cul6lntraDeltaRate
A value which is added to rate when calculating cost for intra CU16x16

cul6lnter DeltaRate
A value which is added to rate when calculating cost for inter CU16x16

cul6MergeDeltaRate
A value which is added to rate when calculating cost for merge CU16x16

cu32lntraDeltaRate
A vaue which is added to rate when calculating cost for intra CU32x32

cu32inter DeltaRate
A value which is added to rate when calculating cost for inter CU32x32

cu32Mer geDeltaRate
A vaue which is added to rate when calculating cost for merge CU32x32

coefClear Disable
It disables the transform coefficient clearing algorithm for P or B picture. If thisis 1, al-
zero coefficient block is not evaluated in RDO.

minQpl
A minimum QP of | picture for rate control

maxQpl
A maximum QP of | picture for rate control

minQpP
A minimum QP of P picture for rate control

maxQpP
A maximum QP of P picture for rate control

minQpB
A minimum QP of B picture for rate control

maxQpB
A maximum QP of B picture for rate control

customL ambdaAddr
It specifies the address of custom lambda map.

user ScalingListAddr
It specifies the address of user scaling list file.

svcEnable
It enables to encode with SV C spatial (picture size) scalability. (SVAC encoder only)

svcMode
It specifies an SVC mode. (SVAC encoder only)
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lumaDcQpOffset
A delta quantization parameter for luma DC coefficients (SVAC encoder only)

chromaDcQpOffset
A delta quantization parameter for chroma DC coefficients (SVAC encoder only)

chromaAcQpOffset
A delta quantization parameter for chroma AC coefficients (SVAC encoder only)

avcldrPeriod
A period of IDR picture (0 ~ 1024). 0 - implies an infinite period

rdoSkip
It skips RDO(rate distortion optimization).

lambdaScalingEnable
It enables lambda scaling using custom GOP.

transform8x8Enable
It enables 8x8 intra prediction and 8x8 transform.

avcSliceMode
A slice mode for independent slice
e 0:nomulti-slice
e 1:dicein MB number

avcSliceArg
The number of MB for a slice when avcSliceModeis set with 1

intraM bRefreshM ode
An intrarefresh mode
e O0:nointrarefresh
e 1:row
e 2:column
* 3:stepsizeinCTU

intraM bRefreshArg
It Specifies an intra MB refresh interval. Depending on intraMbRefreshMode, it can mean
one of the followings.
» The number of consecutive MB rows for intraMbRefreshM ode of 1
» The number of consecutive MB columns for intraM bRefreshM ode of 2
* A step sizein MB for intraMbRefreshMode of 3

mbL evelRcEnable
It enables MB-level rate control.

entropyCodingM ode
It selects the entropy coding mode used in encoding process.

0:CAVLC1:CABAC

s2fmeDisable
It disables s2me_fme (only for AV C encode).

rcWeightParam
Adjusts the speed of updating parameters to the rate control model. If RcWeightFactor is
set with alarge value, the RC parameters are updated slowly. (Min: 1, Max: 31)
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rcWeightBuf
It isthe smoothing factor in the estimation. (Min: 1, Max: 255) This parameter indicatesthe
speed of adjusting bitrate toward fullness of buffer as areaction parameter. As it becomess
larger, the bit-rate error promptly affects the target bit allocation of the following picture.

vuiParam
the section called “ HevcVuiParam’

EncChangeParam

typedef struct {
int enabl e_option;
/1 ENC_SET_CHANGE_PARAM PPS (Il ossl ess, WPP can't be changed whil e encodi ng)
int constlntraPredFl ag;
int |1fCrossSliceBoundaryEnabl e;
i nt wei ght PredEnabl e;
int disabl eDebl k;
int betaOf fsetDiv2;
int tcOfsetDiv2;
int chromaCb@Or f set;
int chromaCr QO f set;
int lumaDcQOf f set;
int chromaDc@QOf f set ;
int chromaAcQOf f set;
int transfornBx8Enabl e;
int entropyCodi nghode;
/1 ENC_SET_CHANGE_PARAM | NDEPEND_SLI CE
i nt independSliceMde;
int independSliceMdeArg;
/1 ENC_SET_CHANGE_PARAM DEPEND_SLI CE
int dependSliceMde;
int dependSliceMdeArg;
int avcSliceArg;
int avcSliceMde;
/1 ENC_SET_CHANGE_PARAM RDO (cuSi zeMbde, MonoChrom and RecommendEncPar am
/1 can't be changed while encodi ng)
int coefd earDisable;
int intraNxNEnabl e;
int maxNumVer ge;
int custonlanbdaEnabl e;
i nt custonVDEnabl e;
int rdoSkip;
int | anbdaScal i ngEnabl e;
/1 ENC_SET_CHANGE PARAM RC TARGET_ RATE
int bitRate;
/1 ENC_SET_CHANGE_PARAM RC
/'l (rcEnable, cuLevel Rc, bitAllocMde, RoiEnable, RclnitQ can't be changed whil e encoding)
int hvsQPEnabl e;
int hvsQ@sScal e;
int vbvBufferSize;
int nbLevel RcEnabl e;
/1 ENC_SET_CHANGE_PARAM RC_M N_MAX_QP
int mnQl;
int maxQl;
int hvsMaxDel t aQp;
/1 ENC_SET_CHANGE_PARAM RC_| NTER_M N_NAX_QP
int mnQP;
int mnQB;
int maxQP;
int maxQB;
/1 ENC_SET_CHANGE_PARAM RC_BI T_RATI O_LAYER
int fixedBitRatio[ MAX_GOP_NUM ;

/1 ENC_SET_CHANGE_PARAM BG (bgDet ect Enabl e can't be changed whil e encodi ng)
int s2f meDi sabl e;

Uint32 bgThrDiff;

Ui nt 32 bgThr MeanDi ff;

Ui nt 32 bgLanbdaQp;

int bgDel t aQp;

/1 ENC_SET_CHANGE_PARAM NR
Ui nt32 nrYEnabl e;

Ui nt32 nrCbEnable;

Ui nt32 nrCrEnable;

Uint32 nrNoi seEst Enabl e;
Uint32 nrNoiseSigmy;
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Uint32 nrNoi seSi gnaCh;

Uint32 nrNoiseSigmCr;

Uint32 nrlntraWighty;

Uint32 nrlntraWeight Cb;

Uint32 nrlntraWeightCr;

Uint32 nrinterWighty;

Ui nt32 nrlnterWight Cb;

Uint32 nrlnterWightCr;

/1 ENC_SET_CHANGE_PARAM CUSTOM MD
int pu04Del t aRat e;

int pu08Del t aRat e;

int pul6Del t aRat e;

int pu32Del t aRat e;

int puO4l ntraPl anar Del t aRat e;
int puO4l ntrabDcDel t aRat e;

int puO4l ntr aAngl eDel t aRat e;
int pu08I nt raPl anar Del t aRat e;
int pu08I ntrabDcDel t aRat e;

int pu08I nt r aAngl eDel t aRat e;
int pul6él ntraPl anar Del t aRat e;
int pulél ntrabDcDel t aRat e;

int pulél ntraAngl eDel t aRat e;
int pu32l ntraPl anar Del t aRat e;
int pu32I ntrabDcDel t aRat e;

int pu32l ntraAngl eDel t aRat e;
int cu08I ntrabDel t aRat e;

int cu08I nt er Del t aRat e;

int cu08Mer geDel t aRat e;

int cul6él ntrabDel t aRat e;

int cul6él nterDel t aRate;

int cul6Mer geDel t aRat e;

int cu32l ntrabDel t aRat e;

int cu32l nterDel taRat e;

int cu32Mer geDel t aRat e;

/1 ENC_SET_CHANGE_PARAM CUSTOM LAMBDA
Physi cal Addr ess cust onLanbdaAddr ;
/1 ENC_SET_CHANGE_PARAM | NTRA PARAM
int intraQp;

int intraPeriod;

int avcldrPeriod;

int forcedl dr Header Enabl e;

/1 ENC_SET_CHANGE_PARAM RC WVEI GHT
Ui nt 32 rcWei ght Buf ;

Ui nt 32 rcWei ght Par am
} EncChangePar am

Description
Thisis adata structure for encoding parameters that have changed.

enable_option
A flag to decide which parameter will change, the section called * Wave5ChangeParam”

constlntraPredFlag
It enables constrained intra prediction.

IfCrossSliceBoundaryEnable
It enables filtering across slice boundaries for in-loop deblocking.

weightPredEnable
It enables to use weighted prediction.

disableDeblk
It disablesin-loop deblocking filtering.

betaOffsetDiv2
It sets BetaOffsetDiv2 for deblocking filter.

tcOffsetDiv2
It sets TcOffsetDiv3 for deblocking filter.
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chromaCbQpOffset
The value of chroma(Cb) QP offset

chromaCr QpOffset
The value of chroma(Cr) QP offset

lumaDcQpOffset
The value of DC QP offset for Y component (for SVAC encoder)

chromaDcQpOffset
The value of DC QP offset for Cb/Cr component (for SVAC encoder)

chromaAcQpOffset
The value of AC QP offset for Cb/Cr component (for SVAC encoder)

transform8x8Enable
(for H.264 encoder)

entropyCodingM ode
(for H.264 encoder)

independSliceM ode
A dlice mode for independent slice
* 0:nomulti-slice
* 1:dlicein CTU number

independSliceM odeArg
The number of CTU for a slice when independSliceMode is set with 1

dependSliceM ode
A slice mode for dependent dlice
* 0:nomulti-slice
* 1:dicein CTU number
e 2:dicein number of byte

dependSliceM odeArg
The number of CTU or bytes for a slice when dependSliceModeis set with 1 or 2

avcSliceArg
A slice mode for independent slice
* 0:nomulti-dlice
» 1:dicein MB number

avcSliceM ode
The number of MB for aslice when avcSliceMode is set with 1

coefClear Disable
It disables the transform coefficient clearing algorithm for P or B picture. If thisis 1, al-
zero coefficient block is not evaluated in RDO.

intraNxNEnable
It enablesintra NxN PUs.

maxNumMerge
It specifies the number of merge candidatesin RDO (1 or 2). 2 of maxNumM erge (default)
offers better quality of encoded picture, while 1 of maxNumM erge improves encoding per-
formance.

customL ambdaEnable
It enables custom lambda table.
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customM DEnable
It enables custom mode decision.

rdoSkip
It skips RDO(rate distortion optimization) in H.264 encoder.

lambdaScalingEnable
It enables to use custom lambda scaling list.

bitRate
A target bitrate when separateBitrateEnable is 0

hvsQPEnable
It enables CU QP adjustment for subjective quality enhancement.

hvsQpScale
QP scaling factor for CU QP adjustment when hvcQpenableis 1.

vbvBuffer Size
It specifiesthe size of the VBV buffer in msec (10 ~ 3000). For example, 3000 should be set
for 3 seconds. Thisvalueisvalid when rcEnableis 1. VBV buffer sizein bitsis EncBitrate
* VVbvBufferSize / 1000.

mbL evelRcEnable
It enables MB level rate control. (for H.264 encoder)

minQpl
A minimum QP of | picture for rate control

maxQpl
A maximum QP of | picture for rate control

hvsM axDeltaQp
A maximum delta QP for HVS

minQpP
A minimum QP of P picture for rate control

minQpB
A minimum QP of B picture for rate control

maxQpP
A maximum QP of P picture for rate control

maxQpB
A maximum QP of B picture for rate control

fixedBitRatio
A fixed bit ratio (1 ~ 255) for each picture of GOP's bit alocation
« N=0~(MAX_GOP_SIZE - 1)
+ MAX_GOP SIZE=8

For instance when MAX_GOP_SIZE is 3, FixedBitRatio0, FixedBitRatiol, and FixedBi-
tRatio2 can be set as 2, 1, and 1 repsectively for the fixed bit ratio 2:1:1. Thisisonly valid
when BitAllocModeis 2.

s2fmeDisable
It disables s2me_fme (only for AV C encoder).
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bgThrDiff
It specifies the threshold of max difference that is used in s2me block. It is valid when
background detection is on.

bgThrM eanDiff
It specifies the threshold of mean difference that is used in s2me block. It is valid when
background detection is on.

bgL ambdaQp
It specifies the minimum lambda QP value to be used in the background area.

bgDeltaQp
It specifies the difference between the lambda QP value of background and the lambda QP
value of foreground.

nrYEnable
It enables noise reduction algorithm to Y component.

nrCbEnable
It enables noise reduction algorithm to Cb component.

nrCrEnable
It enables noise reduction algorithm to Cr component.

nrNoiseEstEnable
It enables noise estimation for noise reduction. When thisis disabled, host carries out noise
estimation with nrNoiseSigmaY /Cb/Cr.

nrNoiseSigmaY
It specifies Y noise standard deviation when nrNoiseEstEnable is 0.

nrNoiseSigmaCb
It specifies Cb noise standard deviation when nrNoiseEstEnableis 0.

nrNoiseSigmaCr
It specifies Cr noise standard deviation when nrNoiseEstEnable is 0.

nrintraWeightY
A weight to Y noise level for intra picture (0 ~ 31). nrintraWeight/4 is multiplied to the
noise level that has been estimated. This weight is put for intra frame to be filtered more
strongly or more weakly than just with the estimated noise level.

nrintraWeightCb
A weight to Cb noise level for intra picture (0 ~ 31)

nrintraweightCr
A weight to Cr noise level for intra picture (0 ~ 31)

nrinterWeightY
A weight to Y noise level for inter picture (0 ~ 31). nrinterWeight/4 is multiplied to the
noise level that has been estimated. This weight is put for inter frame to be filtered more
strongly or more weakly than just with the estimated noise level.

nrinterWeightCb
A weight to Cb noise level for inter picture (0 ~ 31)

nrinterWeightCr
A weight to Cr noise level for inter picture (0 ~ 31)
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puO4DeltaRate
A value which is added to the total cost of 4x4 blocks

puO8DeltaRate
A value which is added to the total cost of 8x8 blocks

pul6DeltaRate
A value which is added to the total cost of 16x16 blocks

pu32DeltaRate
A value which is added to the total cost of 32x32 blocks

puOd4l ntraPlanar DeltaRate
A value which is added to rate when cal culating cost(=distortion + rate) in 4x4 Planar intra
prediction mode.

puO4l ntraDcDeltaRate
A value which is added to rate when calculating cost (=distortion + rate) in 4x4 DC intra
prediction mode.

pul4intraAngleDeltaRate
A value which is added to rate when calculating cost (=distortion + rate) in 4x4 Angular
intra prediction mode.

pu08IntraPlanar DeltaRate
A valuewhich is added to rate when cal culating cost(=distortion + rate) in 8x8 Planar intra
prediction mode.

pu08l ntraDcDeltaRate
A value which is added to rate when calculating cost(=distortion + rate) in 8x8 DC intra
prediction mode.

pu08l ntraAngleDeltaRate
A value which is added to rate when calculating cost(=distortion + rate) in 8x8 Angular
intra prediction mode.

pul6lntraPlanar DeltaRate
A value which is added to rate when calculating cost(=distortion + rate) in 16x16 Planar
intra prediction mode.

pul6lntraDcDeltaRate
A value which is added to rate when calculating cost(=distortion + rate) in 16x16 DC intra
prediction mode

pul6lntraAngleDeltaRate
A value which is added to rate when calculating cost(=distortion + rate) in 16x16 Angular
intra prediction mode

pu32lntraPlanar DeltaRate
A value which is added to rate when calculating cost(=distortion + rate) in 32x32 Planar
intra prediction mode

pu32l ntraDcDeltaRate
A value which is added to rate when cal culating cost(=distortion + rate) in 32x32 DC intra
prediction mode

pu32lntraAngleDeltaRate
A value which is added to rate when calculating cost(=distortion + rate) in 32x32 Angular
intra prediction mode
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cuO8lintraDeltaRate
A value which is added to rate when calculating cost for intra CU8x8

cu08l nter DeltaRate
A vaue which is added to rate when calculating cost for inter CU8x8

cu08M ergeDeltaRate
A value which is added to rate when calculating cost for merge CU8x8

cul6lntraDeltaRate
A value which is added to rate when calculating cost for intra CU16x16

cul6lnter DeltaRate
A value which is added to rate when calculating cost for intra CU16x16

cul6éMergeDeltaRate
A value which is added to rate when calculating cost for intra CU16x16

cu32lntraDeltaRate
A value which is added to rate when calculating cost for intra CU32x32

cu32inter DeltaRate
A value which is added to rate when calculating cost for intra CU32x32

cu32MergeDeltaRate
A value which is added to rate when calculating cost for intra CU32x32

customL ambdaAddr
It specifies the address of custom lambda map.

intraQP
A quantization parameter of intra picture

intraPeriod
A period of intrapicturein GOP size

avcldrPeriod
A period of IDR picture (0 ~ 1024). 0 - implies an infinite period(for H.264 encoder)

forcedl dr Header Enable
t enables every IDR frame to include VPS/SPS/PPS
» 0: No froced Header(VPS/SPS/PPS)
» 1: Forced Header before IDR frame
» 2: Forced Header before key frame

rcWeightBuf
It isthe smoothing factor in the estimation. (Min: 1, Max: 255) This parameter indicatesthe
speed of adjusting bitrate toward fullness of buffer as areaction parameter. As it becomess
larger, the bit-rate error promptly affects the target bit allocation of the following picture.

rcWeightParam
Adjusts the speed of updating parameters to the rate control model. If RcWeightFactor is
set with alarge value, the RC parameters are updated slowly. (Min: 1, Max: 31)

AvcPpsParam

typedef struct {
int ppsld;
int entropyCodi nghode;
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Description

int cabaclnitldc;
int transfornBx8Mode;
} AvcPpsPar am

Thisis adata structure for configuring PPS information at H.264/AVC.

ppsid
H.264 picture parameter_set idin PPS. Thisshall bein the range of 0 to 255, inclusive.

entropyCodingM ode
It selects the entropy coding method used in the encoding process.
« 0:CAVLC
« 1:CABAC
» 2:CAVLC/CABAC sdlect according to PicType

cabacl nitldc
It specifiestheindex for determining theinitialization table used in theinitialisation process
for CABAC. The value of cabac_init_idc shall bein therange of 0 ~ 2.

transform8x8M ode
It specifies whether to enable 8x8 intra prediction and 8x8 transform or not.
e 0: disable 8x8 intraand 8x8 transform (BP)
» 1: enable 8x8intraand 8x8 transform (HP)

EncAvcParam

Description

typedef struct {
int constrainedl ntraPredFl ag;
int di sabl eDebl k;
int debl kFilterOfsetAlpha;
int debl kFilterOfsetBeta;
int chroma@Ofset;
i nt audEnabl e;
int frameCroppi ngFl ag;
int frameCroplLeft;
int frameCropRi ght;
int frameCropTop;
int frameCropBottom
int level;
int profile;
} EncAvcPar am

Thisisadatastructurefor configuring H.264/AV C-specific parametersin encoder applications.
(CODAJ9 only)

constrainedl ntraPredFlag
e 0:disable
e 1:enable

disableDeblk
* 0:enable
o 1:disable
» 2: disable deblocking filter at slice boundaries

deblkFilter OffsetAlpha
It sets deblk_filter_offset_alpha (-6 to 6).

deblkFilter OffsetBeta
It sets deblk filter_offset_beta (-6 to 6).
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chromaQpOffset
It sets chroma_gp_offset (-12 to 12).

audEnable
» 0:disable
e 1:enable

If thisis 1, VPU generates AUD RBSP at the start of every picture.

frameCroppingFlag
» 0:disable
e 1:enable

If thisis 1, VPU generates frame_cropping_flag syntax in the SPS header.

frameCropL eft
The sample number of left cropping region in apictureline. Seethe frame_crop_left_offset
syntax in H.264/AV C SPS tabular form. The least significant bit of this parameter should
be always zero.

frameCropRight
The sample number of right cropping region in a picture line. See the
frame_crop_right_offset syntax in H.264/AVC SPS tabular form. The least significant bit
of this parameter should be always zero.

frameCropTop
The sample number of top cropping region in a picture column. See the
frame_crop_top_offset syntax in H.264/AV C SPStabular form. The least significant bit of
this parameter should be always zero.

frameCropBottom
The sample number of bottom cropping region in a picture column. See the
frame_crop_bottom_offset syntax in H.264/AV C SPS tabular form. The least significant
bit of this parameter should be always zero.

level
H.264/AVC level_idcin SPS

profile
» 0:Baseline profile
e 1:Main profile
e 2:High profile

EncSliceMode

Description

typedef struct{
int sliceMde;
int sliceSizeMbde;
int sliceSize;

} EncSliceMde;

This structure is used for declaring an encoder slice mode and its options. It is newly added for
more flexible usage of slice mode control in encoder. (CODAO9 only)

diceMade
» 0: onesdlice per picture
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e 1:multiple dlices per picture

» 2: multiple slice encoding mode 2 for H.264 only.

Slice separation

In MPEG4, resync-marker and packet header are inserted between dlice boundaries.
In short video header (H.263) with Annex K of 0, GOB headers are inserted at every
GOB layer start. In short video header (H.263) with Annex K of 1, multiple dices are
generated. In AVC, multiple slice layer RBSP is generated.

dliceSizeM ode

This parameter means the size of generated slice.

» 0: diceSizeis defined by the amount of bits when sliceModeis 1.
» 1:dliceSizeisdefined by the number of MBsin aslice when sliceModeis 1.
» 2:diceSizeisdefined by MBs run-length table (only for H.264) when sliceModeis 2.

This parameter isignored when sliceMode of 0 or in short video header mode with Annex

K of 0.

diceSize

The size of adlicein bits or in MB numbersincluded in a slice, which is specified by the
variable, sliceSizeMaode. This parameter isignored when sliceMode is O or in short video
header mode with Annex K of 0.

EncOpenParam

typedef struct {

Physi cal Addr ess
Ui nt 32

CodSt d

int

int

int

int

int

int

int

int

int

int

int

int

int

int

int idrinterval;
int

EncSl i ceMbde

int

int

int

/1h.264 only
int

int

int

int

int

int

/1 mp4 only
int

int

int

int

int

int

int

int

bi tstreanBuffer;

bi t streanBufferSi ze;
bi t st r eanfor nat ;

ri ngBuf f er Enabl e;

pi cW dt h;

pi cHei ght ;

I'i near 2Ti | edEnabl e;
I'i near 2Ti | edMbde;

f raneRat el nf o;
MESear chRangeX;
MESear chRangeY;
rcCopl QX f set En;
rcGopl QO f set;
MESear chRange;
vbvBuf f er Si ze;

f ranmeSki pDi sabl e;

gopSi ze;

meBl kMbde;

sl i ceMode;

i ntraRef reshNum

Conscl ntraRef r eshEnabl e;
user @pMax;

max| ntraSi ze;
user MaxDel t aQp;
user M nDel t aQp;
user @M n;
MEUseZer oPnv;

i nt raCost Wi ght ;

rclntraQp;

user Gamma;

rcl nt erval Mode;
nbl nterval ;

bi t Rat e;

bi t Rat eBL;
rclnitDel ay;
rcEnabl e;
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uni on {
EncMp4Par am nmp4Par am
EncH263Par am h263Par am
EncAvcPar am avcPar am

Description

EncWavePar am wavePar am
} EncSt dPar am

/'l Maverick-11 Cache Configuration

int cacheBypass;
int cberinterl eave;
int chcr Or der;

int f ranmeEndi an;
int st reanEndi an;
int sour ceEndi an;
int bwbEnabl e;

int |'i neBuf I nt En;
int packedFor mat ;

Fr ameBuf f er For mat srcFor mat ;
FrameBuf f er For mat out put For nat ;

int srcBi t Dept h;

Ui nt 32 cor el dx;

int nv21;

Ui nt 32 virt Axi | D

BOOL enabl ePTS;

int | owLat encyMbde;

BOOL enabl eNonRef FbcW i t e;

int pi cW dt hBL;

int pi cHei ght BL;

int sour ceBuf Count ;

int st r eanBuf Count ;

int st reanBuf Si ze;

int rc\Wei ght Fact or;
#i f def SUPPORT_SOURCE_RELEASE_| NTERRUPT

int sr cRel easel nt Enabl e;
#endi f

int ri ngBuf f er W apEnabl e;

} EncOpenPar am

This data structure is used when HOST wants to open a new encoder instance.

bitstreamBuffer
The start address of bitstream buffer into which encoder puts bitstream. This address must
be aligned to AXI bus width.

bitstreamBuffer Size
The size of the buffer in bytes pointed by bitstreamBuffer. This value must be a multiple
of 1024.

bitstreamFor mat
The standard type of bitstream in encoder operation. Itisoneof STD_MPEG4, STD_H263,
STD_AVCand STD_HEVC.

ringBufferEnable
* 0: line-buffer mode
» 1:ring-buffer mode

This flag sets the streaming mode for the current encoder instance. There are two stream-
ing modes: packet-based streaming with ring-buffer (buffer-reset mode) and frame-based
streaming with line buffer (buffer-flush mode).

picWidth
The width of a picture to be encoded in unit of sample.

picHeight
The height of a picture to be encoded in unit of sample.
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linear 2TiledEnable
Itisalinear-to-tiled enable mode. (CODAS9 only) The source frame can be converted from
linear format to tiled format in PrP (Pre-Processing) block.
» 0: disable linear-to-tiled-map conversion
» 1: enable linear-to-tiled-map conversion

linear 2TiledM ode
It can specify the map type of source frame buffer when linear2TiledEnable is enabled.
(CODA980 only)
* 1: source frame buffer isin linear frame map.
» 2: source frame buffer isin linear field map.

frameRatel nfo
(CODADY9) The 16 L SB hits, [15:0], is a numerator and 16 MSB bits, [31:16], is a denomi-
nator for calculating frame rate. The numerator means clock ticks per second, and the de-
nominator is clock ticks between frames minus 1.

So the frame rate can be defined by (numerator/(denominator + 1)), which equalsto (fram-
eRatelnfo & Oxffff) /((frameRatelnfo >> 16) + 1).

For example, the value 30 of frameRatelnfo represents 30 frames/sec, and the value
0x3e87530 represents 29.97 frames/sec.

(WAVE) A framerateindicator for rate control For example, the value 30 of frameRatel nfo
represents 30 frames/sec.

M ESear chRangeX
The horizontal search range for Motion Estimation (CODA980 only)
» 0: horizontal search range (-64 ~ 63)
e 1: horizontal search range (-48 ~ 47)
 2: horizontal search range (-32 ~ 31)
 3: horizontal search range (-16 ~ 15)

M ESear chRangeY
The vertical search range for Motion Estimation (CODA980 only)
» 0: vertical search range (-48 ~ 47)
» 1:vertical search range(-32 ~ 31)
e 2:vertical search range(-16 ~ 15)

rcGopl QpOffsetEn
An enableflag for initial QP offset for | picture in GOP. (CODA980 only)
* 0: disable (default)
» 1:enable

Thisvalueisvalid for H.264/AV C encoder and ignored when RcEnable is 0.

rcGopl QpOffset
Aninitial QP offset for | picture in GOP (CODA980 only)

rcGopl QpOffset (-4 to 4) is added to an | picture QP value. Thisvalueisvalid for H.264/
AV C encoder and ignored when RcEnable is 0 or RcGopl QpOffsetEnis 0.

M ESear chRange
The search range for Motion Estimation (CODA960 only)
e 0: horizontal (-128 ~ 127) and vertical(-64 ~ 63)
 1: horizontal(-64 ~ 63) and vertical(-32 ~ 31)
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e 2: horizontal(-32 ~ 31) and vertical(-16 ~ 15)
e 3: horizontal(-16 ~ 15) and vertical(-16 ~ 15)

vbvBuffer Size
vbv_buffer_sizein bits

Thisvaueisignored if rate control is disabled. The value O means that encoder does not
check reference decoder buffer size constraints.

frameSkipDisable
Frame skip indicates that encoder can skip frame encoding automatically when bitstream
has been generated much so far considering the given target bitrate. (CODA9 only) This
parameter isignored if rate control is disabled.
» 0: enable frame skip function.
» 1: disable frame skip function.

Note This variable is for CODA9. For WAVE, host can use
EncParam.skipPicture.

gopSize
This variable defines the interval of | picture. (CODA9 only)
o 0:onlyfirst | picture
o 1:4dll pictures
e 2:IPIP...
e 3:IPPIPP...

The maximum value is 32767, but in practice, a smaller value should be chosen by HOST
application for error resilience.

idrInterval
Aninterval of adding an IDR picture (CODA9 only)

meBlkM ode
A block mode enable flag for Motion Estimation. (H.264/AVC only). HOST can use some
combination (bitwise or-ing) of each value under below.
» 4'b0000 or 4'b1111 : use al block mode
* 4’0001 : enable 16x16 block mode
* 4'p0010 : enable 16x8 block mode
» 4'n0100 : enable 8x16 block mode
* 4’1000 : enable 8x8 block mode

siceM ode
the section called “ EncSiceMode”

intraRefreshNum
The number of intraMB to be inserted in picture (CODA9 only)
* 0:intraMB refresh is not used.
» Other value: intraRefreshNum of MBs are encoded asintraMBsin every P frame.

ConsclntraRefreshEnable
Consecutive intra MB refresh mode (CODA9 only)

This option isvalid only when IntraMbRefresh-Num[15:0] is not 0.

* 0 : Consecutive intra MB refresh mode is disabled. IntraMbRefreshNum of MBs are
encoded asintraMB at the predefined interval size.

e 1: IntraMbRefreshNum of consecutive MBs are encoded asintraMB.
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user QpMax
The maximum quantized step parameter for encoding process

In MPEG4/H.263 mode, the maximum vaue is 31. In H.264 mode, allowed maximum
vaueisbl.

Note This variable is only for CODA9. For WAVE, host can use
waveParam.maxQpl, maxQpP and maxQpB in EncOpenParam.

max|ntraSize
The maximum bit size for intraframe. (CODA9 H.264/AV C only)

user MaxDeltaQp
The maximum delta QP for encoding process. (CODA9 H.264/AV C only)

user MinDeltaQp
The minimum delta QP for encoding process. (CODA9 H.264/AV C only)

userQpMin
The minimum quantized step parameter for encoding process. (CODA9 H.264/AV C only)

M EUseZeroPmv
The PMV option for Mation Estimation. (CODA9 only) If thisfield is 1, encoding quality
can be worse than when it is 0.
» 0: Motion Estimation engine uses PMV that was derived from neighbor MV.
» 1: Motion Estimation engine uses Zero PMV.

intraCostWeight
Additional weight of intracost for mode decisionto reduceintraMB density (CODA9 only)

By default, it could be zero. If this variable have some value W, and the cost of best intra
mode that was decided by Refine-Intra-Mode-Decision isICOST, the Final Intra Cost FIC
islike the below,

FIC=1COST + W

So, if this field is not zero, the Final Intra Cost have additional weight. Then the mode
decision logic islikely to decide inter mode rather than intra mode for MBs.

rclntraQp
The quantization parameter for | frame (CODA9 only)

When this value is -1, the quantization parameter for | frame is automatically determined
by VPU.

user Gamma
A gammais asmoothing factor in motion estimation. A value for gammaisfactor * 32768,
the factor valueis selected from the range O < factor < 1. (CODA9 only)
« If thefactor valueis close to 0, QP changes slowly.
« If thefactor valueis closeto 1, QP changes quickly.

The default gammavalueis 0.75 * 32768

rcintervalMode
Encoder rate control mode setting (CODA9 only)
« 0: normal mode rate control - QP changes for every MB
e 1:FRAME_LEVEL rate control - QP changes for every frame
e 2:SLICE_LEVEL rate control - QP changes for every dlice
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e 3:USER DEFINED MB LEVEL rate control - QP changes for every number of mbin-
terval

mblnterval
The user defined MB interval value (CODAS9 only)

Thisvalueis used only when rcintervalModeis 3.

bitRate
» CODA9
— Target bit ratein kbps. If itis O, it means that rate control is disabled.
* WAVE series
— Target bit rate in bps

bitRateBL
The bitrate value of base layer (SVAC encoder only)

rclnitDelay
Time delay in mili-seconds (CODAO only)

It is the amount of time in ms taken for bitstream to reach initial occupancy of the vbv
buffer from zero level.

Thisvalueisignored if rate control is disabled. The value 0 means VVPU does not check for
reference decoder buffer delay constraints.

rcEnable

» WAVE series
— 0: rate control is off.
— 1: rate control ison.

» CODA9
— 0: constant QP (VBR, rate control off)
— 1: constant bitrate (CBR)
— 2: average hitrate (ABR)
— 4 picture level rate control

mp4Param
the section called “ EncMp4Param”

h263Param
the section called “ EncH263Param”

avcParam
the section called “ EncAvcParam”

waveParam
the section called “ Enc\WaveParam”

cacheBypass
Cache MC bypass (CODA9 only)
e 0:MCusesacache.
e 1:MC does not use a cache.

cberinterleave
* 0:Cbhdataarewrittenin Cb frame memory and Cr data are written in Cr frame memory.
(chroma separate mode)
* 1:Cband Cr data are written in the same chroma memory. (chromainterleave mode)
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cberOrder
ChCr order in planar mode (YV12 format)
e 0: Cbdataarewritten first and then Cr written in their separate plane.
e 1:Crdataarewritten first and then Cb written in their separate plane.

frameEndian
The endianess of the frame buffer for reference and reconstruction
e 0: little endian format
* 1: big endian format
e 2:32hitlittle endian format
» 3: 32bit big endian format
e 16~ 31: 128 hit endian format

Note For setting specific values of 128 bit endiness, please refer to the WAVE
Datasheet.

streamEndian
The endianess of the bitstream buffer
e 0: little endian format
e 1:bigendian format
e 2:32hit little endian format
» 3:32bit big endian format
e 16 ~31: 128 bit endian format

Note For setting specific values of 128 bit endiness, please refer to the WAVE
Datashest.

sour ceEndian
The endianess of the frame buffer for source YUV
e 0O: little endian format
» 1:bigendian format
e 2:32hitlittle endian format
» 3:32bit big endian format
e 16 ~31: 128 hit endian format

Note For setting specific values of 128 bit endiness, please refer to the WAVE
Datasheet.

bwbEnable
It writes output with 8 burst in linear map mode. (CODA9 only)
* 0: burst write back is disabled
* 1: burst write back is enabled.

lineBufIntEn
» 0: Disable
e 1:Enable

Thisflag is used to encode frame-based streaming video with line buffer. If thisfield is set,
VPU sends a buffer full interrupt when line buffer is full and waits until the interrupt is
cleared. HOST should read the bitstream in line buffer and clear the interrupt. If thisfield
isnot set, VPU does not send a buffer full interrupt even if line buffer isfull.

packedFormat
the section called “ PackedFormatNum”

srcFor mat
A color format of source image defined in the section called “ FrameBuffer Format” .
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outputFormat
A color format of output image defined in the section called “ FrameBuffer Format” .

srcBitDepth
A bit-depth of source image

cor el dx
VPU core index number

* 0to (number of VPU core - 1)

nv2l
* 0: CbCr dataisinterleaved in chroma source frame memory. (NV12)
» 1:CrCbdataisinterleaved in chroma source frame memory. (NV21)

VirtAxilD
AXI-1D for the V-CPU part (for virtualization)

enablePTS
An enable flag to report PTS(Presentation Timestamp)

lowL atencyM ode
2bits low latency mode setting. bit[1]: low latency interrupt enable, bit[Q]: fast bit-
stream-packing enable (only for WAVED)

enableNonRefFbcWrite
If itis TRUE, FBC data of non-reference picture are written into framebuffer.

picWidthBL
The width of the BL (base layer) picturein SVC (SVAC encoder only)

picHeightBL
The height of the BL (base layer) picturein SVC (SVAC encoder only)

sour ceBufCount
The number of source frame buffer in encoder

streamBufCount
The number of stream buffer in encoder

streamBufSize
The size of stream buffer in encoder

rcWeightFactor
Adjusts the speed of updating parameters to the rate control model. If RcWeightFactor is
set with alarge value, the RC parameters are updated slowly. (Min: 1, Max: 32, default: 2)

srcReleasel ntEnable
It enables rel eased source buffer interrupt.

ringBuffer WrapEnable
It enables read and write pointers to be wrapped around under buffer fullnessin ring buffer
mode.

Enclnitialinfo

typedef struct {
int m nFr ameBuf f er Count ;
int m nSr cFrameCount ;
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int maxLat encyPi ct ures;
int seql ni t Err Reason;
int war nl nf o;
Ui nt 32 vl cBuf Si ze;
Ui nt 32 par anBuf Si ze;

} Enclnitiallnfo;

Description

This is a data structure which contains the number of source frame buffer and reconstructed
frame buffer required for running an encoder instance. Thisis returned after calling Getlnitial-
Info().

minFrameBuffer Count
Minimum number of frame buffer

minSrcFrameCount
Minimum number of source buffer

maxL atencyPictures
Maximum number of picture latency

segl nitErr Reason
Error information

war nlnfo
Warn information

vlicBufSize
The size of task buffer

paramBufSize
The size of task buffer

EncCodeOpt

typedef struct {
int inplicitHeader Encode;
int encodeVCL;
int encodeVPS;
int encodeSPS;
int encodePPS;
int encodeAUD;
int encodeECS;
int encodeEQCB;
int encodeVU ;
int encodeFiller;

} EncCodeOpt ;

Description

Thisisadata structure for setting NAL unit coding options.

implicitHeader Encode
Whether HOST application encodesaheader implicitly or not. If thisvalueis1, threeencode
options encodeV PS, encodeSPS, and encodePPS are ignored.

encodeVCL
A flag to encode VCL nal unit explicitly

encodeVPS
A flag to encode VPS nal unit explicitly
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encodeSPS
A flag to encode SPS nal unit explicitly

encodePPS
A flag to encode PPS nal unit explicitly

encodeAUD
A flag to encode AUD nal unit explicitly

encodeEOS
A flag to encode EOS nal unit explicitly. This should be set when to encode the last source
picture of sequence.

encodeEOB
A flag to encode EOB nal unit explicitly. This should be set when to encode the last source
picture of sequence.

encodeV Ul
A flag to encode VUI nal unit explicitly

encodeFiller
A flag to encode Filler nal unit explicitly (WAVES5 only)

EncParam

typedef struct {
Fr ameBuf f er * sour ceFr ane;
int forcel Picture;
int ski pPi cture;
int quant Par am
Physi cal Address pi cStreanBuf f er Addr;
int pi cStreanBuf f er Si ze;
int fiel dRun;
int f or cePi cQpEnabl e;
int forcePi cQpl;
int forcePi cQpP;
int forcePi cQpB;
int f or cePi cTypeEnabl e;
int forcePi cType;
int srcldx;
int sr cEndFl ag;
EncCodeOpt codeQpti on;

Uint32 useCur SrcAsLongternPic;
Uint32 uselLongter nRef;

Uint64 pts;

Ui nt 32 coda9Roi Enabl e;

Ui nt 32 coda9Roi Pi cAvgQp;

Physi cal Addr ess roi QoMapAddr;

Ui nt 32 nonRoi Qp;

/1 belows are newly added for WAVE5 encoder
WaveCust omvapOpt cust oniVapOpt ;
Ui nt 32 wpPi xSi gnay;

Ui nt 32 wpPi xSi gmaCb;

Ui nt 32 wpPi xSi gmaCr;

Ui nt 32 wpPi xMeany;

Ui nt 32 wpPi xMeanCh;

Ui nt 32 wpPi xMeanCr;

Ui nt 32 forceAl | CtuCoef DropEnabl e;
/1 only for SVAC encoder

I nt 32 userFilterLevel Enabl e;
Int32 IfFilterLevel;

I nt 32 sharpLevel ;

Int32 | fRefDel talntra;

I nt 32 | f Ref Del t aRef O;

Int32 | fRef Del t aRef 1;

I nt32 | f MbdeDel t a;

I nt 32 svclLayer Fl ag;
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Fr aneBuf f er * O f set Thl Buffer;
Uint32 qosEnabl e;
Ui nt32 qosConfig;
Uint32 qosVal Vcor e0;
Uint32 qosVal Vcorel;
#i f def SUPPORT_LOOK_AHEAD_RC
int larcDatal3];
#endi f
} EncParam

Description

Thisisadatastructure for configuring picture encode operation. The variables can change every
time one picture is encoded.

sour ceFrame
This member must represent the frame buffer containing source image to be encoded.

forcel Picture
If this value is O, the picture type is determined by the encoder according to the various
parameters such as encoded frame number and GOP size.

If this value is 1, the frame is encoded as an |-picture regardless of the frame number or
GOP size, and |-picture period calculation is reset to initial state. In MPEG4 and H.263
case, |-pictureis sufficient for decoder refresh. In H.264/AV C case, the picture is encoded
as an IDR (Instantaneous Decoding Refresh) picture.

Thisvalueisignored if skipPictureis 1. (CODA9 only)

skipPicture
If thisvalueis 0, the encoder encodes a picture as normal.

If thisvalueis 1, the encoder ignores sourceFrame and generates a skipped picture. (WAVE
only) In this case, the reconstructed image at decoder side is a duplication of the previous
picture. The skipped picture is encoded as P-type regardless of the GOP size.

quantParam
Thisvaueisused for all quantization parametersin case of VBR - no rate control. (CODA9

only)

picStreamBuffer Addr
The start address of picture stream buffer under line-buffer mode.

Thisvariable representsthe start of picture stream for encoded output. In buffer-reset mode,
HOST might use multiple picture stream buffers for the best performance. By using this
variable, HOST application could re-register the start position of the picture stream while
issuing a picture encoding operation. The buffer sizeis specified by the following variable,
picStreamBufferSize. In packet-based streaming with ring-buffer, this variable isignored.

Note | Thisvariable is only meaningful when line-buffer mode is enabled.

picStreamBuffer Size
This variable represents the byte size of picture stream buffer. Thisvariableis so crucial in
line-buffer mode. That is because encoder output could be corrupted if this size is smaller
than any picture encoded output. So this value should be big enough for storing multiple
picture streams with average size. In packet-based streaming with ring-buffer, this variable
isignored.

fieldRun
» 0: progressive (frame) encoding
« 1:interlaced (field) encoding
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Thisisonly for CODAO.

forcePicQpEnable
A flag to use aforce picture quantization parameter (WAVE only)

for cePicQpl
A force picture quantization parameter for | picture. It is valid when forcePicQpEnable is
1. (WAVE only)

forcePicQpP
A force picture quantization parameter for P picture. It is valid when forcePicQpEnable is
1. (WAVE only)

forcePicQpB
A force picture quantization parameter for B picture. It is valid when forcePicQpEnableis
1. (WAVE only)

forcePicTypeEnable
A flag to use aforce picture type (WAVE only)

forcePicType
A forcepicturetype(l, P, B, IDR, CRA). Itisvalid when forcePicTypeEnableis 1. (WAVE

only)

srcldx
A source frame buffer index (WAVE only)

srcEndFlag
A flag indicating that there is no more source frame buffer to encode (WAVE only)

codeOption
the section called “ EncCodeOpt” (WAVE only)

useCur SrcAsL ongtermPic
A flag for the current picture to be used as a longterm reference picture later when other
picture's encoding (WAVE only)

uselL ongter mRef
A flag to use a longterm reference picture in DPB when encoding the current picture
(WAVE only)

pts
The presentation Timestamp (PTS) of input source

coda9RoiEnable
A flag to use ROI (CODA9 only)

coda9RoiPicAvgQp
A average value of ROI QP for a picture (CODAS9 only)

roiQpMapAddr
The start address of ROI QP map (CODA9 only)

nonRoiQp
A non-ROI QP for apicture

customM apOpt
the section called “ WaveCustomMapOpt”
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wpPixSigmaY
Pixel variance of Y component for weighted prediction

wpPixSigmaChb
Pixel variance of Cb component for weighted prediction

wpPixSigmaCr
Pixel variance of Cr component for weighted prediction

wpPixMeanY
Pixel mean value of Y component for weighted prediction

wpPixMeanCb
Pixel mean value of Cb component for weighted prediction

wpPixMeanCr
Pixel mean value of Cr component for weighted prediction

forceAllCtuCoefDropEnable
It forces all coefficients to be zero after TQ .

user FilterLevelEnable
It enables to set the user filter level. (SVAC encoder only)

IfFilterLevel
It specifies the loop filter level. (0 ~ 63) The userFilterLevelEnable must be 1. (SVAC
encoder only)

sharpLevel
It specifies the sharpness level of filter. (0~ 7) (SVAC encoder only)

IfRefDeltalntra
It specifies adeltavalue of filter level for key frame. (-63 ~ 63) (SVAC encoder only)

IfRefDeltaRef0
It specifies a delta value of filter level for RefO (Dynamic Ref) frame. (-63 ~ 63) (SVAC
encoder only)

[fRefDeltaRef1
It specifies a delta value of filter level for Ref1 (Optional Ref) frame. (-63 ~ 63) (SVAC
encoder only)

[fM odeDelta
It specifies a delta value of filter level according to inter/intra mode. (-63 ~ 63) (SVAC
encoder only)

svcL ayer Flag
It specifies an spatial SVC layer.
» 0: baselayer picture
» 1: enhanced layer picture

Offset ThIBuffer
A offset table buffer address for Cframe50

gosEnable
It updates QoS control information. To update QoS values, qosEnable must be 1.

gosConfig
It enables register based QoS contral. If register based QoS control feature is enabled, QoS
for AXI isset by given qosValVcoreO and qosVal Vcorel respectively.
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gosValVcorel
Qos value for VCOREQ

gosValVcorel
Qos value for VCORE1L

EncReportinfo

Description

typedef struct {

int enable;

int type;

int sz;

Physi cal Addr ess addr;
} EncReport | nfo;

This structure is used for reporting encoder information. (CODA9 only)

enable
* 0: reporting disable
e 1:reporting enable

type

Thisvalueis used for picture type reporting in MVInfo and Sliceinfo.

574

This value means the size for each reporting data (MBinfo, MVinfo, Sliceinfo).

addr

The start address of each reporting buffer into which encoder puts data.

EncOutputinfo

typedef struct {
Physi cal Address bitstreanBuffer;
Ui nt 32 bitstreanSi ze;
int bitstreanmA apAround;
int picType;
int nuntf Slices;
i nt reconFranel ndex;
FrameBuf f er reconFrane;
int rdPtr;
int whPtr;
int picSkipped;
int nunOfIntra;
int nunOf Mer ge;
int nunOF Ski pBl ock;
int avgCuQp;
int encPicByte;
int encGopPi cl dx;
int encPi cPoc;
int rel easeSrcFl ag;
int encSrcldx;
int encNumiut;
int encVcl Nut;
int encPicCnt;
int errorReason;
int warnlnfo;
/1 Report |nformation
EncReport|nfo nblnfo;
EncReportInfo nvlnfo;
EncReportinfo slicelnfo;
int frameCycle;
Uint64 pts;
Ui nt 32 cycl ePer Ti ck;
Ui nt 32 encHost CndTi ck;
Ui nt 32 encPrepareStartTick;

Version 1.9.0

Chips&Media

117



Confidential

WAVES511 HEVC and AVC Multi-Decoder IP DATA TYPE DEFINITIONS

Description

Ui nt 32 encPr epar eEndTi ck;
Ui nt 32 encProcessingStartTi ck;
Ui nt 32 encProcessi ngEndTi ck;
Ui nt 32 encEncodeSt art Ti ck;
Ui nt 32 encEncodeEndTi ck;
Ui nt 32 prepar eCycl e;
Ui nt 32 processi ng;
Ui nt 32 EncodedCycl e;
Uint32 picDistortionLow,
Uint32 picDistortionHigh;
Uint32 isSvclLayerEL;

#i f def SUPPORT_LOOK_AHEAD_RC
int larcDatal3];

#endi f
Ret Code result;

} EncCut put I nf o;

Thisis adata structure for reporting the results of picture encoding operations.

bitstreamBuffer
The physical address of the starting point of newly encoded picture stream

If dynamic buffer alocation is enabled in line-buffer mode, this value isidentical with the
specified picture stream buffer address by HOST.

bitstreamSize
The byte size of encoded bitstream

bitstreamWrapAround
Thisis aflag to indicate that the write point is wrapped around in bitsteam buffer in case
of ring buffer mode. If this flag is 1 in line buffer mode, it indicates fullness of bitstream
buffer. Then HOST application needs alarger bitstream buffer.

picType
the section called “ PicType’

numOfSlices
The number of dlices of the currently being encoded Picture

reconFramel ndex
A reconstructed frame index. The reconstructed frame can be used for reference of future
frame.

reconFrame
A reconstructed frame address and information. Please refer to the section called “ Frame-
Buffer” .

rdptr
A read pointer in bitstream buffer, which is where HOST has read encoded bitstream from
the buffer

wr Ptr
A write pointer in bitstream buffer, which iswhere VPU haswritten encoded bitstream into
the buffer

picSkipped
A flag which represents whether the current encoding has been skipped or not. (WAVES5
only)

numOfintra
The number of intra coded block (WAVES5 HEVC only)
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numOfMerge
The number of merge block in 8x8 (WAVES5 HEVC only)

numOfSkipBlock
The number of skip block in 8x8 (WAVES5 HEVC only)

avgCtuQp
The average value of CTU QPs (WAVES only)

encPicByte
The number of encoded picture bytes (WAVES only)

encGopPicl dx
The GOP index of the currently encoded picture (WAVES only)

encPicPoc
The POC(picture order count) value of the currently encoded picture (WAVES only)

releaseSrcFlag
The source buffer indicator of the encoded pictures(WAVE5 only)

encSrcldx
The source buffer index of the currently encoded picture (WAVES only)

encNumNut
The number of nal_unit_type of the currently encoded picture (WAVES only)

encVclNut
The VCL NAL unit type of the currently encoded picture(WAVES only). For more infor-
mation, refer to the RET_QUERY_ENC _VCL_NUT register in programmer's guide.

encPicCnt
The encoded picture number (WAVES only)

errorReason
The error reason of the currently encoded picture (WAVES only)

warnlnfo
The warning information of the currently encoded picture (WAVES only)

mblnfo
The parameter for reporting MB data(CODA9 only) . Please refer to the section called

“ EncReportinfo” structure.

mvinfo
The parameter for reporting motion vector(CODA9 only). Please refer to the section called

“ EncReportinfo” structure.

dicelnfo
The parameter for reporting slice information(CODA9 only). Please refer to the section
called “ EncReportInfo” structure.

frameCycle
The parameter for reporting the cycle number of encoding one frame.

pts
The PTS(Presentation Timestamp) of the encoded picture which is retrieved and managed
from VPU API
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cyclePer Tick
The number of cycles per tick

encHostCmdTick
Tick of ENC_PIC command for the picture

encPrepareStartTick
Start tick of preparing dlices of the picture

encPrepareEndTick
End tick of preparing slices of the picture

encProcessingStartTick
Start tick of processing slices of the picture

encProcessingendTick
End tick of processing slices of the picture

encEncodeStartTick
Start tick of encoding slices of the picture

encEncodeEndTick
End tick of encoding dlices of the picture

prepareCycle
The number of cyclesfor preparing slices of apicture

processing
The number of cyclesfor processing slices of apicture

EncodedCycle
The number of cycles for encoding slices of a picture

picDistortionL ow

The32bit lowest difference value(SSD) between an original block and areconstructed block
in the encoded picture. It can be an indicator for image quality. Host cannot tune quality by
using this value, because this value is not an input parameter, but areporting value.

picDistortionHigh

The 32bit highest difference value(SSD) between an original block and a reconstructed
block in the encoded picture. It can be an indicator for image quality. Host cannot tune
quality by using this value, because this value is not an input parameter, but a reporting

value.

isSvcLayer EL
SVC layer type of the encoded picture
» 0:BL picture
e 1:EL picture

result
Thereturn value of VPU_EncGetOutputinfo()

EncHeaderParam

typedef struct {
Physi cal Address buf;
size_t size;
I nt 32 header Type;
BOOL zer oPaddi ngEnabl e;
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Description

} EncHeader Par am

This structure is used for adding a header syntax layer into the encoded bitstream. The header-
Type, buf, and zeropaddingEnable are input parameters to VPU. The size is a returned value
from VPU after completing requested operation.

buf

A physical address pointing the generated stream location
size

The size of the generated stream in bytes

header Type
This is a type of header that HOST wants to generate such as the section called
“ Mp4Header Type” , the section called “ AvcHeader Type” or the section called “ WaveEnc-

Header Type” .

zeroPaddingEnable
It enables header to be padded at the end with zero for byte alignment. (CODAO9 only)
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Chapter 3
API DEFINITIONS

VPU_Init()

Prototype

Ret Code VPU_Init (
Ui nt 32 cor el dx
)

Description
ThisfunctioninitializesVPU hardware and its data structures/resources. HOST application must
call this function only once before calling VPU_Delnit().
Note Before use, HOST application needs to define the header file path of BIT
firmwareto BIT_CODE_FILE_PATH.
Parameter
Parameter Type |Description
coreldx Input |Anindex of VPU core. This value can be from 0 to (number of
VPU core- 1).
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VPU_InitWithBitcode()

Prototype

Description

Parameter

Ret Code VPU_I nitWthBitcode (
Ui nt 32 corel dx,
const Uint16 *bitcode,
Ui nt 32 sizel n\Wrd

)s

ThisfunctioninitializesVPU hardware and itsdata structures/resources. HOST application must
call thisfunction only once before calling VPU_Delnit().

VPU_InitWithBitcodec() is basically same as VPU_Init() except that it takes additional argu-
ments, abuffer pointer where BIT firmware binary islocated and the size. HOST application can
use thisfunction when they wish to load abinary format of BIT firmware, instead of it including
the header file of BIT firmware. Particularly in multi core running environment with different
VPU products, this function must be used because each core needs to load different firmware.

Parameter Type |Description

coreldx Input |Anindex of VPU core

bitcode Input | Buffer where binary format of BIT firmwareis located
sizelnWord Input | Size of binary BIT firmware in short integer

Return Value

RETCODE_SUCCESS
Operation was done successfully, which means VPU has been initialized successfully.

RETCODE_CALLED_BEFORE
This function call is invalid which means multiple calls of the current API function for a
given instance are not allowed. In this case, VPU has been aready initialized, so that this
function call is meaningless and not allowed anymore.

RETCODE_NOT_FOUND_BITCODE_PATH
The header file path of BIT firmware has not been defined.

RETCODE_VPU_RESPONSE_TIMEOUT
Operation has not received any response from VPU and has timed out.

RETCODE_FAILURE
Operation was failed.

Version 1.9.0

Chips&Media 123



WAVES511 HEVC and AVC Multi-Decoder IP

Confidential

API DEFINITIONS

VPU _IsInit()

Prototype

Int32 VPU Isinit (

Description

This function returns whether VPU is currently running or not.

Parameter

Ui nt 32 cor el dx

Parameter

Type

Description

coreldx

Input

An index of VPU core

Return Value

» 0:VPU isnot running.
* lormore: VPU isrunning.
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VPU_Delnit()

Prototype

Ret Code VPU Delnit (
Ui nt 32 cor el dx
)

Description
This function frees all the resources alocated by VPUAPI and releases the device driver.
VPU_Init() and VPU_Delnit() alwayswork in pairs.
Parameter
Parameter Type |Description
coreldx Input  |Anindex of VPU core

Return Value

none

Version 1.9.0 Chips&Media 125



WAVES511 HEVC and AVC Multi-Decoder IP

Confidential
APl DEFINITIONS

VPU_WaitInterrupt()

Prototype
Int32 VPU Wi tInterrupt (
Ui nt 32 corel dx,
int tinmeout
)
Description
This function waits for interrupts to be issued from VPU during the given timeout period. VPU
sends an interrupt when it completes acommand or meets an exceptional case. (CODAO9 only)
The behavior of this function depends on VDI layer's implementation. Timeout may not work
according to implementation of VDI layer.
Parameter
Parameter Type |Description
coreldx Input |Anindex of VPU core
timeout Input | Timeto wait
Return Value
e -1:timeout

* Non-1value: Thevalue of InterruptBit
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VPU_WaitInterruptEx()

Prototype
Int32 VPU Wi tInterrupt Ex (
VpuHandl e handl e,
int tinmeout
Description
This function waits for interrupts to be issued from VPU during the given timeout period. VPU
sends an interrupt when it completes acommand or meets an exceptiona case. (WAVE only)
The behavior of this function depends on VDI layer's implementation. Timeout may not work
according to implementation of VDI layer.
Parameter
Parameter Type |Description
handle Input | A decoder/encoder handle obtained from VPU_DecOpen()/
VPU_EncOpen()
timeout Input | Timeto wait
Return Value
e -1:timeout

* Non-1value: Thevalue of InterruptBit

Version 1.9.0

Chips&Media

127



WAVES511 HEVC and AVC Multi-Decoder IP

Confidential

API DEFINITIONS

VPU_ClearInterrupt()

Prototype
void VPU O earlnterrupt (
Ui nt 32 cor el dx
)
Description
This function clears VPU interrupts that are pending.
Parameter
Parameter Type |Description
coreldx Input  |Anindex of VPU core

Return Value

None
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VPU_ClearinterruptEx()

Prototype
void VPU O earlnterrupt Ex (
VpuHandl e handl e,
Int32 intrFl ag
)
Description
Thisfunction clears VPU interrupts for a specific instance.
Parameter
Parameter Type |Description
handle Input | A decoder/encoder handle obtained from VPU_DecOpen()/
VPU_EncOpen()
intrFlag Input |Aninterrupt flag to be cleared

Return Value

None
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VPU_SWReset()

Prototype

Description

Parameter

Ret Code VPU_SWReset (
Ui nt 32 corel dx,
SWReset Mode r eset Mode,
voi d *pendi ngl nst

):

This function stops the current decode or encode operation and resets the internal blocks -
BPU_CORE, BPU_BUS, VCE_CORE, and VCE_BUS. It can be used when VPU is having a
longer delay(timeout) or seems hang-up.

SW_RESET_SAFETY

SW_RESET_SAFETY moves the context back to the state before calling the current
VPU_DecStartOneFrame()/VPU_EncStartOneFrame(). After calling VPU_SWReset () with
SW_RESET_SAFETY, HOST can resume decoding/encoding from the next picture by calling
VPU_DecStartOneFrame()/VPU_EncStartOneFrame(). It works only for the current instance,
so this function does not affect other instance's running in multi-instance operation.

This is some applicable scenario of using SW_RESET_SAFETY especialy for occurrance
of hang-up. For example, when VPU is hung up with frame 1, HOST application calls
VPU_SWReset () and calsVPU DecSt art OneFrane() for frame 2 with specifying the
start address and read pointer. If there is still problem with frame 2, we recommend as below.

 caling VPU_SWReset () withSW_RESET SAFETY andseq_i nit()
» caling VPU_SWReset () with SW_RESET_SAFETY and enabling iframe search.

SW_RESET_FORCE

Unlike the SW_RESET_SAFETY, SW_RESET_FORCE requires to restart the whole process
from initialization of VPU , setting parameters, and registering frame buffers.

Parameter Type |Description

coreldx Input |Anindex of VPU core
resetMode Input |Way of reset

e SW_RESET_SAFETY : It waits for completion of ongoing
bus transactions. If remaining bus transactions are done, VPU
goes into the reset process. (recommended mode)

e SW_RESET_FORCE : It forcesto do SW_RESET imme-
diately no matter whether bus transactions are completed or
not. It might affect what other blocks do with bus. We do not
recommend using this mode.

e SW_RESET_ON_BOOQOT : Thisisthe default reset mode
which is only executed while system boots up. In fact,
SW_RESET_ON_BOOT isexecuted in VPU_Init() and there
iS no separate use case.

pendingl nst Input |Aninstance handle
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Return Value

RETCODE_SUCCESS
Operation was done successfully.
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VPU_HWReset()

Prototype

Ret Code VPU HWReset (
Ui nt 32 cor el dx
)

Description
Thisfunction resets VPU as VPU_SWReset() does, but it is done by the system reset signal and
all theinternal contextsareinitialized. Therefore, HOST application needstocall VPU | ni t ()
after VPU_HWReset ().
VPU_HWReset () requiresvdi_hw_reset part of VDI module to be implemented before use.

Parameter

Parameter Type |Description

coreldx Input |Anindex of VPU core

Return Value

RETCODE_SUCCESS
Operation was done successfully.
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VPU_SleepWake()

Prototype
Ret Code VPU_S| eepWake (
Ui nt 32 corel dx,
int iSleepWake
)
Description

This function saves or restores context when VPU is powered on or off.

Note Thisisatip for safe operation - call thisfunction to make VPU enter into asleep
state before power down, and after the power off call thisfunction again to return
to awake state.

Parameter
Parameter Type |Description
coreldx Input |Anindex of VPU core
iSleepWake Input | 1:savesall of the VPU contexts and convertsinto asleep

state.
* 0:restores all of the VPU contexts and converts back to a
wake state.

Return Value

RETCODE_SUCCESS
Operation was done successfully.
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VPU_GetProductld()

Prototype
int VPU GetProductld (
int coreldx
)
Description
This function returns the product 1D of VPU which is currently running.
Parameter
Parameter Type |Description
coreldx Input |VPU coreindex number

Return Value

Product information. Please refer to the the section called “ Productld” enumeration.
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VPU_GetVersioninfo()

Prototype
Ret Code VPU_Get Versionlnfo (
Ui nt 32 corel dx,
Ui nt 32 *versionlnfo,
Ui nt32 *revision,
Ui nt32 *productld
Description
This function returns the product information of VPU which is currently running on the system.
Parameter
Parameter Type |Description
coreldx Input  |Anindex of VPU core
versioninfo Output |+ Version number[15:12] - Maor revision
* Version_number[11:8] - Hardware minor revision
* Version_number[7:0] - Software minor revision
revision Output |Revision information
productld Output | Product information. Refer to the the section called “ Produc-
tld” enumeration

Return Value

RETCODE_SUCCESS
Operation was done successfully, which means version information is acquired successful-

ly.

RETCODE_FAILURE
Operation was failed, which means the current firmware does not contain any version in-

formation.

RETCODE_NOT_INITIALIZED
VPU wasnot initialized at all before calling thisfunction. Application shouldinitialize VPU
by calling VPU_Init() before calling this function.

RETCODE_FRAME_NOT_COMPLETE
This means frame decoding operation was not completed yet, so the given API function
call cannot be performed this time. A frame-decoding operation should be completed by
calling VPU_DecGetOutputinfo(). Even though the result of the current frame operation
is not necessary, HOST application should call VPU_DecGetOutputinfo() to proceed this

function call.

RETCODE_VPU_RESPONSE_TIMEOUT
Operation has not received any response from VPU and has timed out.
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VPU_GetProductinfo()

Prototype
Ret Code VPU_Get ProductInfo (
Ui nt 32 corel dx,
VpuAttr *productlnfo
)
Description
This function returns the hardware attributes for VPU. the section called “ VpuAttr”
Parameter
Parameter Type |Description
coreldx Input  |Anindex of VPU core
productinfo Output |the section called * VpuAttr”

Return Value

RETCODE_SUCCESS
Operation was done successfully, which means version information is acquired successful -
ly.
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VPU_GetOpenlinstanceNum()

Prototype
int VPU_Get Openl nst anceNum (
Ui nt 32 cor el dx
)
Description
This function returns the number of instances opened.
Parameter
Parameter Type |Description
coreldx Input  |Anindex of VPU core

Return Value

The number of instances opened
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VPU_GetFrameBufSize()

Prototype

Description

Parameter

int VPU Get FraneBuf Si ze (

VpuHandl e handl e,

int coreldx,

int stride,

int height,

int mapType,

int format,

int interleave,
DRAMConfi g *pDrantCfg

This function returns the size of one frame buffer that is required for VPU to decode or encode

aframe.

Parameter Type |Description

handle Input | A decoder/encoder handle obtained from VPU_DecOpen()/
VPU_EncOpen()

coreldx Input |VPU coreindex number

stride Input | The stride of image

height Input | The height of image

mapType Input | The map type of framebuffer

format Input | The color format of framebuffer

interleave Input | Whether to use CBCR interleave mode or not

pDramCfg Input | Attributes of DRAM. Itisonly valid for CODA960. Set NULL
for thisvariable in case of other products.

Return Value

The size of frame buffer to be allocated
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VPU_DecOpen()

Prototype

Ret Code VPU _DecOpen (
DecHandl e *pHandl e,
DecQpenPar am * pop

)

Description

This function opens a decoder instance in order to start a new decoder operation. By calling
thisfunction, HOST application can get ahandle by which they can refer to a decoder instance.
HOST application needsthiskind of handle under multipleinstances running codec. Once HOST
application gets a handle, the HOST application must pass this handle to all subsequent de-
coder-related functions.

Parameter

Parameter Type |Description

pHandle Output |A pointer to DecHandle type variable which specifies each in-
stance for HOST application.

pop Input | A pointer to the section called * DecOpenParam’ which de-
scribes required parameters for creating a new decoder instance.

Return Value

RETCODE_SUCCESS
Operation was done successfully, which means a new decoder instance was created suc-
cessfully.

RETCODE_FAILURE
Operation was failed, which means getting a new decoder instance was not done success-
fully. If there is no free instance anymore, thisvalueis returned in this function call.

RETCODE_INVALID_PARAM
The given argument parameter, pop, was invalid, which means it has a null pointer, or
given values for some member variables are improper values.

RETCODE_NOT_INITIALIZED
This means VPU was not initialized yet before calling this function. Applications should
initialize VPU by calling VPU_Init() before calling this function.
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VPU_DecClose()

Prototype

Description

Parameter

Ret Code VPU DecC ose (
DecHandl e handl e
)

This function closes the given decoder instance. By calling this function, HOST application can
end decoding of the sequence and release the instance. After completion of this function call,
relevant resources of theinstance get free. Once HOST application closesan instance, the HOST
application cannot call any further decoder-specific function with the current handle before re-
opening a new decoder instance with the same handle.

Parameter Type |Description
handle Input | A decoder handle obtained from VPU_DecOpen()

Return Value

RETCODE_SUCCESS

Operation was done successfully, which means the current decoder instance was closed
successfully.

RETCODE_INVALID_HANDLE
This means the given handle for the current API function call, handle, was invalid. This
return code might be caused if

» handl e isnot the handle which has been obtained by VPU_DecOpen()
* handl e isthe handle of an instance which has been closed already, etc.

RETCODE_VPU_RESPONSE_TIMEOUT
Operation has not received any response from VPU and has timed out.

RETCODE_FRAME_NOT_COMPLETE
This means frame decoding operation was not completed yet, so the given API function
call cannot be performed this time. A frame decoding operation should be completed by
calling VPU_DecGetOutputinfo(). Even though the result of the current frame operation
is not necessary, HOST application should call VPU_DecGetOutputinfo() to proceed this
function call.
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VPU_DecGetlnitialinfo()

Prototype

Description

Parameter

Ret Code VPU DecGetlnitiallnfo (
DecHandl e handl e,
Declnitiallnfo *info

)

This function decodes the sequence header in the bitstream buffer and returns crucia informa-
tion for running decode operation such as the required number of frame buffers. Applications
must pass the address of the section called “ DeclnitialInfo” structure, where the decoder stores
information such as picture size, number of necessary frame buffers, etc. For the details, see
definition of the section called “ Declnitiallnfo” data structure. This function should be called
once after creating a decoder instance and before starting frame decoding.

It is HOST application's responsibility to provide sufficient amount of bitstream to the de-
coder so that bitstream buffer does not get empty before this function returns. If HOST appli-
cation cannot ensure to feed stream enough, they can use the Forced Escape option by using
VPU_DecSetEscSeqlnit().

Thisfunction call playsthe same role of calling DeclssueSeqlnit() and DecCompl eteSeqlnit().

Parameter Type |Description
handle Input | A decoder handle obtained from VPU_DecOpen()
info Output |A pointer to the section called “ DeclnitialInfo” data structure

Return Value

RETCODE_SUCCESS
Operation was done successfully, which means required information of the stream data to
be decoded was received successfully.

RETCODE_FAILURE
Operation wasfailed, which meanstherewas an error in getting information for configuring
the decoder.

RETCODE_INVALID_HANDLE
This means the given handle for the current API function call, handl e, wasinvalid. This
return code might be caused if

» handl e isnot ahandle which has been obtained by VPU_DecOpen().
» handl e isahandle of an instance which has been closed aready, etc.

RETCODE_INVALID_PARAM
The given argument parameter, i nf o, was invalid, which means it has a null pointer, or
given values for some member variables are improper values.

RETCODE_FRAME_NOT_COMPLETE
Thismeansthat frame decoding operation was not completed yet, so the given API function
call cannot be allowed.
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RETCODE_WRONG_CALL_SEQUENCE
This means the current API function call was invalid considering the allowed sequences
between API functions. In this case, HOST might call this function before successfully
putting bitstream data by calling VPU_DecUpdateBitstreamBuffer(). In order to perform
thisfunctions call, bitstream dataincluding sequence level header should betransferred into
bitstream buffer before calling VPU_DecGetlnitialInfo().

RETCODE_CALLED_BEFORE
Thisfunction call might be invalid, which means multiple calls of the current API function
for agiven instance are not allowed. In this case, decoder initial information has been al-
ready received, so that this function call is meaningless and not allowed anymore.

RETCODE_VPU_RESPONSE_TIMEOUT
Operation has not received any response from VPU and has timed out.

Version 1.9.0 Chips&Media 142



Confidential

WAVES511 HEVC and AVC Multi-Decoder IP API DEFINITIONS

VPU_DeclssueSeqlnit()

Prototype

Description

Parameter

Ret Code VPU Decl ssueSeqlnit (
DecHandl e handl e

);

This function starts decoding sequence header. Returning from this function does not mean
the completion of decoding sequence header, and it is just that decoding sequence header was
initiated. Every call of this function should be matched with VPU_DecCompl eteSeql nit() with
the same handle. Without calling a pair of these funtions, HOST can not call any other AP
functions except for VPU_DecGetBitstreamBuffer(), and VPU_DecUpdateBitstreamBuffer().

A par of VPU_DeclssueSeqinit() and VPU_DecCompleteSeqinit() or  just
VPU_DecGetlnitiallnfo() should be called at least once after creating a decoder instance and
before starting frame decoding.

Parameter Type |Description
handle Input | A decoder handle obtained from VPU_DecOpen()

Return Value

RETCODE_SUCCESS
Operation was done successfully, which means the request for information of the stream
data to be decoded was sent successfully

RETCODE_FAILURE
Operation wasfailed, which meanstherewas an error in getting information for configuring
the decoder.

RETCODE_INVALID_HANDLE
This means the given handle for the current API function call, handl e, wasinvalid. This
return code might be caused if

» handl e isnot ahandle which has been obtained by VPU_DecOpen().
» handl e isahandle of an instance which has been closed aready, etc.

RETCODE_FRAME_NOT_COMPLETE
This means frame decoding operation was not completed yet, so the given API function
call cannot be performed this time. A frame decoding operation should be completed by
calling VPU_DeclssueSeqinit(). Even though the result of the current frame operation is
not necessary, HOST should call VPU_DeclssueSeqlnit() to proceed this function call.

RETCODE_WRONG_CALL_SEQUENCE
This means the current API function call was invalid considering the allowed segquences
between API functions. In this case, HOST application might call this function before suc-
cessfully putting bitstream data by calling VPU_DecUpdateBitstreamBuffer(). In order to
perform this functions call, bitstream dataincluding sequence level header should be trans-
ferred into bitstream buffer before calling VPU__ Decl ssueSeql nit().
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RETCODE_QUEUEING_FAILURE
This means that the current API function call cannot be queued because queue buffers are
full a the moment.
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VPU_DecCompleteSeqlnit()

Prototype
Ret Code VPU_DecConpl eteSeqlnit (
DecHandl e handl e,
Declnitiallnfo *info
)
Description
This function returns the the section called “ DeclnitialInfo” structure which holds crucial se-
guence information for decoder such as picture size, number of necessary frame buffers, etc.
Parameter
Parameter Type |Description
handle Input | A decoder handle obtained from VPU_DecOpen()
info Output |A pointer to the section called “ DeclnitialInfo” data structure

Return Value

RETCODE_SUCCESS
Operation was done successfully, which means required information of the stream data to
be decoded was received successfully.

RETCODE_FAILURE
Operation was failed, which means there was a failure in getting sequence information
for some reason - syntax errror, unableness to find sequence header, or missing complete
seguence header.

RETCODE_INVALID_HANDLE
This means the given handle for the current API function call, handl e, wasinvalid. This
return code might be caused if

» handl e isnot a handle which has been obtained by VPU_DecOpen().
» handl e isahandle of an instance which has been closed aready, etc.

RETCODE_INVALID_PARAM
The given argument parameter, pinfo, was invalid, which means it has a null pointer, or
given values for some member variables are improper values.

RETCODE_WRONG_CALL_SEQUENCE
This means the current API function call was invalid considering the allowed segquences
between API functions. It might happen because VPU_DeclssueSeqlnit () with the same
handle was not called before calling this function

RETCODE_CALLED_BEFORE
Thisfunction call might be invalid, which means multiple calls of the current API function
for a given instance are not allowed. In this case, decoder initial information has been al-
ready received, so that this function call is meaningless and not allowed anymore.
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VPU_DecSetEscSeqlnit()

Prototype

Description

Parameter

Ret Code VPU DecSet EscSeqlnit (
DecHandl e handl e,
int escape

)i

This is a specia function to alow HOST to escape from waiting state while
VPU_DeclssueSeqinit()/VPU_DecCompleteSeqinit() are executed. When escape flag is
set to 1 and stream buffer empty happens, VPU terminates VPU_DeclssueSeqinit()/
VPU_DecCompleteSeqlnit() operation without issuing empty interrupt.

This function only works in ring buffer mode of bitstream buffer.

Parameter Type |Description
handle Input | A decoder handle obtained from VPU_DecOpen()
escape Input | A flag to enable or disable forced escape from SEQ _INIT

Return Value

RETCODE_SUCCESS
Operation was done successfully, which means Force escape flag is successfully set.

RETCODE_INVALID_HANDLE
This means the given handle for the current API function call, handl e, wasinvalid. This
return code might be caused if

» handl e isnot the handle which has been obtained by VPU_DecOpen().
» handl e isthe handle of an instance which has been closed already, etc.

RETCODE_INVALID_PARAM
BitstreamMode of DecOpenParam structure is not BS MODE_INTERRUPT (ring buffer
mode).
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VPU_DecRegisterFrameBuffer()

Prototype
Ret Code VPU_DecRegi st er FranmeBuffer (
DecHandl e handl e,
FraneBuf f er *buf Array,
int num
int stride,
int height,
int mapType
)
Description
This function is used for registering frame buffers with the acquired information from
VPU_DecGetlnitialinfo() or VPU_DecCompleteSeginit(). The frame buffers pointed to
by bufArray are managed internally within VPU. These include reference frames, re-
constructed frame, etc. nhum must not be less than minFrameBufferCount obtained by
VPU_DecGetlnitiallnfo() or VPU_DecCompleteSeqinit().
Parameter
Parameter Type |Description
handle Input | A decoder handle obtained from VPU_DecOpen()
bufArray Input | The alocated frame buffer address and information in the sec-

tion called “ FrameBuffer” . If this parameter isNULL, this
function (not HOST application) allocates frame buffers.

num Input | A number of frame buffers. VPU can alocate frame buffers as
many as this given value.

stride Input | A stride value of the given frame buffers

height Input |A frame height

mapType Input |A Map typefor GDI inferface or FBC (Frame Buffer Compres-

sion) in the section called “ TiledMapType’

Return Value

RETCODE_SUCCESS
Operation was done successfully, which means registering frame buffer information was
done successfully.

RETCODE_INVALID_HANDLE
This means the given handle for the current API function call, handl e, wasinvalid. This
return code might be caused if

e handl e isnot ahandle which has been obtained by VPU_DecOpen().
» handl e isahandle of an instance which has been closed aready, etc.

RETCODE_FRAME_NOT_COMPLETE
This means VPU operation was not completed yet, so the given API function call cannot
be performed thistime.

RETCODE_WRONG_CALL_SEQUENCE
This means the current APl function call was invalid considering the allowed
sequences between APl functions. HOST might call this function before calling
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VPU_DecGetlnitiallnfo() successfully. Thisfunction should be called after successful call-
ing VPU_DecGetlnitiallnfo().

RETCODE_INVALID_FRAME_BUFFER
This happens when pBuffer was invalid, which means pBuffer was not initialized yet or
not valid anymore.

RETCODE_INSUFFICIENT_FRAME_BUFFERS
This means the given number of frame buffers, num, was not enough for the decoder op-
erations of the given handle. It should be greater than or equal to the value requested by
VPU_DecGetlnitiallnfo().

RETCODE_INVALID_STRIDE
The given argument stride was invalid, which means it is smaller than the decoded picture
width, or is not amultiple of AXI buswidth in this case.

RETCODE_CALLED_BEFORE
This function call is invalid which means multiple calls of the current API function for
a given instance are not allowed. In this case, registering decoder frame buffers has been
already done, so that this function call is meaningless and not alowed anymore.

RETCODE_VPU_RESPONSE_TIMEOUT
Operation has not recieved any response from VPU and has timed out.
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VPU_DecRegisterFrameBufferEx()

Prototype
Ret Code VPU_DecRegi st er FrameBuf f er Ex (
DecHandl e handl e,
FrameBuf f er *buf Array,
int nunCf DecFbs,
int nunCf Di spl ayFbs,
int stride,
int height,
int mapType
)
Description
This function is used for registering frame buffers with the acquired information from
VPU_DecGetlnitiaInfo() or VPU_DecCompleteSeqlnit(). Thisfunction isfunctionally sameas
VPU_DecRegisterFrameBuffer(), but it can give linear (display) frame buffers and compressed
buffers separately with different numbersunlike theway VPU_DecRegisterFrameBuffer() does.
VPU_DecRegisterFrameBuffer() assigns only the same number of frame buffers for linear
buffer and for compressed buffer, which can take up huge memory space.
Parameter
Parameter Type |Description
handle Input | A decoder handle obtained from VPU_DecOpen()
bufArray Input | The alocated frame buffer address and information in the sec-

tion called “ FrameBuffer” . If this parameter isNULL, this
function (not HOST application) allocates frame buffers.

numOfDecFbs  |Input | The number of compressed frame buffer

numOfDisplayF- |Input | The number of linear frame buffer when WTL isenabled. In
bs WAVE, this should be equal to or larger than framebufDelay of
the section called “ DeclnitialInfo” + 2.

stride Input |A stride value of the given frame buffers
height Input |A frame height
mapType Input |A Map typefor GDI inferface or FBC (Frame Buffer Compres-

sion) in the section called “ TiledMapType’

Return Value

RETCODE_SUCCESS
Operation was done successfully, which means registering frame buffer information was
done successfully.

RETCODE_INVALID_HANDLE
This means the given handle for the current API function call, handl e, wasinvalid. This
return code might be caused if

* handl e isnot a handle which has been obtained by VPU_DecOpen().
* handl e isahandle of an instance which has been closed aready, etc.

RETCODE_FRAME_NOT_COMPLETE
This means VPU operation was not completed yet, so the given API function call cannot
be performed thistime.
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RETCODE_WRONG_CALL_SEQUENCE
This means the current APl function call was invalid considering the allowed
sequences between APl functions. HOST might call this function before calling
VPU_DecGetlnitiallnfo() successfully. Thisfunction should be called after successful call-
ing VPU_DecGetlnitiallnfo().

RETCODE_INVALID_FRAME_BUFFER
This happens when pBuffer was invalid, which means pBuffer was not initialized yet or
not valid anymore.

RETCODE_INSUFFICIENT_FRAME_BUFFERS
This means the given number of frame buffers, num, was not enough for the decoder op-
erations of the given handle. It should be greater than or equal to the value requested by
VPU_DecGetlnitiallnfo().

RETCODE_INVALID_STRIDE
The given argument stride was invalid, which means it is smaller than the decoded picture
width, or is not amultiple of AXI buswidth in this case.

RETCODE_CALLED_BEFORE
This function call is invalid which means multiple calls of the current API function for
a given instance are not allowed. In this case, registering decoder frame buffers has been
already done, so that this function call is meaningless and not alowed anymore.

RETCODE_VPU_RESPONSE_TIMEOUT
Operation has not recieved any response from VPU and has timed out.
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VPU_DecUpdateFrameBuffer()

Prototype

Description

Parameter

Ret Code VPU_DecUpdat eFr aneBuf fer (
DecHandl e handl e,
FraneBuf fer *fbcFb,
FraneBuf fer *|i nearFb,
I nt 32 nvCol | ndex,
I nt 32 pi cWdth,
I nt 32 pi cHei ght

Thisis a special function for VP9 decoder that allows HOST application to replace one of the
registered array of frame buffers with a single new set of frame buffers - linear frame buffer,
FBC frame buffer, and ColMv buffer. Thisisthe dedicated function only for the case that a new
inter-frame is coded using a different resolution than the previous frame.

Parameter Type |Description

handle Input | A decoder handle obtained from VPU_DecOpen()
fbcFb Input | The new FBC frame buffer index

linearFb Input | The new linear frame buffer index

mvCol | ndex Input | The new co-located motion vector buffer index
picWidth Input | The new frame width

picHeight Input | The new frame height

Return Value

RETCODE_SUCCESS
Operation was done successfully, which means registering frame buffer information was
done successfully.

RETCODE_INVALID _HANDLE
This means the given handle for the current API function call, handl e, wasinvalid. This
return code might be caused if

* handl e isnot a handle which has been obtained by VPU_DecOpen().
* handl e isahandle of an instance which has been closed already, etc.

RETCODE_NOT_SUPPORTED_FEATURE
This means that HOST application uses this API call in other than VP9 decoder.

RETCODE_INSUFFICIENT_RESOURCE
This means failure to allocate a framebuffer due to lack of memory.

RETCODE_VPU_RESPONSE_TIMEOUT
Operation has not recieved any response from VPU and has timed out.
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VPU_DecAllocateFrameBuffer()

Prototype
Ret Code VPU_DecAl | ocat eFranmeBuffer (
DecHandl e handl e,
FraneBuf fer Al |l ocl nfo info,
FraneBuf fer *franeBuffer
)
Description
This is a specia function that allows HOST to allocate directly the frame buffer for decod-
ing (Recon) or for display or post-processor unit (PPU) such as Rotator or Tiled2Linear.
In normal operation, VPU APl allocates frame buffers when the argument bufArray in
VPU_DecRegisterFrameBuffer() is set to 0. However, for any other reason HOST can use this
function to allocate frame buffers by themselves.
Parameter
Parameter Type |Description
handle Input | A decoder handle obtained from VPU_DecOpen()
info Input |the section called * FrameBuffer Alloclnfo”
frameBuffer Output |the section called “ FrameBuffer” structure that holds informa-
tion of alocated frame buffers

Return Value

RETCODE_SUCCESS
Operation was done successfully, which means the framebuffer is allocated successfully.

RETCODE_INVALID_HANDLE
This means the given handle for the current API function call, handle, was invalid. This
return code might be caused if

» handl e isnot the handle which has been obtained by VPU_DecOpen().
» handl e isthe handle of an instance which has been closed already, etc.

RETCODE_WRONG_CALL_SEQUENCE
This means the current API function call was invalid considering the allowed sequences
between API functions. It might happen because VPU_DecRegisterFrameBuffer() for
(FramebufferAllocType.FB_TYPE_CODEC) has not been called, before this function call
for allocating frame buffer for PPU (FramebufferAllocType.FB_TY PE_PPU).

RETCODE_INSUFFICIENT_RESOURCE
This means failure to allocate a framebuffer due to lack of memory

RETCODE_INVALID_PARAM
The given argument parameter, index, was invalid, which means it has improper values.

Version 1.9.0 Chips&Media 152



Confidential

WAVES511 HEVC and AVC Multi-Decoder IP API DEFINITIONS

VPU_DecGetFrameBuffer()

Prototype

Description

Parameter

Ret Code VPU_DecGet FraneBuffer (
DecHandl e handl e,
int franeldx,
FrameBuf f er *franeBuf

)s

This function returns frame buffer information of the given frame buffer index.

It does not affect actual decoding and simply does obtain the information of frame buffer.
This function is more helpful especially when frame buffers are automatically assigned in
VPU_DecRegisterFrameBuffer() and HOST wants to know about the allocated frame buffer.

Parameter Type |Description

handle Input | A decoder handle obtained from VPU_DecOpen()

framel dx Input  |Anindex of frame buffer

frameBuf Output |Allocated frame buffer address and information in the section
called “ FrameBuffer” .

Return Value

RETCODE_SUCCESS
Operation was done successfully, which means registering frame buffer information was
done successfully.

RETCODE_INVALID_HANDLE
This means the given handle for the current API function call, handl e, wasinvalid. This
return code might be caused if

* handl e isnot a handle which has been obtained by VPU_DecOpen().
* handl e isahandle of an instance which has been closed aready, etc.

RETCODE_INVALID_PARAM
The given argument parameter, frameldx, wasinvalid, which meansframel dx islarger than
allocated framebuffer.
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VPU_DecStartOneFrame()

Prototype

Description

Parameter

Ret Code VPU DecSt art OneFrane (
DecHandl e handl e,
DecPar am *par am

)i

This function starts decoding one frame. For the completion of decoding one frame,
VPU_DecGetOutputlnfo() should be called with the same handle.

Parameter Type |Description

handle Input | A decoder handle obtained from VPU_DecOpen()

param Input |the section called * DecParam” which describes picture decod-
ing parameters for the given decoder instance

Return Value

RETCODE_SUCCESS
Operation was done successfully, which means decoding a new frame was started success-
fully.

Note This return value does not mean that decoding a frame was completed suc-
cessfully.

RETCODE_INVALID_HANDLE
This means the given handle for the current API function call, handl e, wasinvalid. This
return code might be caused if

» handl e isnot a handle which has been obtained by VPU_DecOpen().
» handl e isahandle of an instance which has been closed aready, etc.

RETCODE_FRAME_NOT_COMPLETE
This means VPU operation was not completed yet, so the given API function call cannot
be performed thistime.

RETCODE_WRONG_CALL_SEQUENCE
This means the current APl function call was invalid considering the allowed se-
guences between API functions. HOST might call this function before successfully calling
VPU_DecRegisterFrameBuffer(). This function should be called after calling VPU_ De-
cRegisterFrameBuffer() successfully.

RETCODE_QUEUEING_FAILURE
This means that the current API function call cannot be queued because queue buffers are
full at the moment.
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VPU_DecGetOutputinfo()

Prototype
Ret Code VPU DecGet Qut putlnfo (
DecHandl e handl e,
DecQutputlnfo *info
)
Description
VPU returnstheresult of frame decoding which includesinformation on decoded picture, syntax
value, frame buffer, other report values, and etc. HOST should call this function after frame
decoding is finished.
Parameter
Parameter Type |Description
handle Input | A decoder handle obtained from VPU_DecOpen()
info Output |A pointer to the section called “ DecOutputinfo” which de-
scribes picture decoding results for the current decoder instance.

Return Value

RETCODE_SUCCESS
Operation was done successfully, which means receiving the output information of the cur-
rent frame was done successfully.

RETCODE_FAILURE
Operation wasfailed, which meanstherewas an error in getting information for configuring
the decoder.

RETCODE_INVALID_HANDLE
This means argument handle isinvalid. Thisincludes cases where handl e isnot ahandle
which has been obtained by VPU_DecOpen(), handl e isahandle to an instance aready
closed, or handl e isahandle to a decoder instance.

RETCODE_INVALID_PARAM
The given argument parameter, plnfo, was invalid, which means it has a null pointer, or
given values for some member variables are improper values.

RETCODE_QUERY_FAILURE
This means this query command was not successful. (WAVES only)

RETCODE_REPORT_NOT_READY
This means that report is not ready for this query(GET_RESULT) command. (WAVES

only)
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VPU_DecGiveCommand|()

Prototype

Description

Parameter

Ret Code VPU _DecG veConmmand (

DecHandl e handl e,
CodecCommand cnd,
voi d *paraneter

)i

This function executes an additional command such to set Secondary AXI or to report user data
whichisgiven by HOST application. It allowsHOST application to set directly the variablesthat
can be set only through the API layer. Some command-specific return codes are also presented.

Parameter Type |Description
handle Input | A decoder handle obtained from VPU_DecOpen()
cmd Input | A variable specifying the given command of the section called
* CodecCommand”
parameter In- A pointer to command-specific data structure which describes
put/Out-| picture 1/O parameters for the current decoder instance
put

Return Value

RETCODE_INVALID_COMMAND
The given argument, cmd, was invalid, which means the given cmd was undefined, or not
allowed in the current instance.

RETCODE_INVALID_HANDLE
This means the given handle for the current API function call, handl e, wasinvalid. This
return code might be caused if

e handl e isnot ahandle which has been obtained by VPU_DecOpen().
» handl e isahandle of an instance which has been closed aready, etc.

RETCODE_FRAME_NOT_COMPLETE
This means VPU operation was not completed yet, so the given API function call cannot
be performed thistime.

RETCODE_VPU_RESPONSE_TIMEOUT
Operation has not received any response from VPU and has timed out.

RETCODE_QUEUEING_FAILURE
This means that the current API function call cannot be queued because queue buffers are
full at the moment.
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VPU_DecGetBitstreamBuffer()

Prototype

Description

Parameter

Ret Code VPU DecGet BitstreanBuffer (
DecHandl e handl e,
Physi cal Address *prdPrt,
Physi cal Address *pw Ptr,
U nt32 *size

Thisfunction returnstheread pointer, write pointer, available space of the bitstream in ringbuffer
mode. Before decoding bitstream, HOST application must feed the decoder with bitstream. To
do that, HOST application must know where to put bitstream and the maximum size. Applica
tions can get the information by calling this function. Thisway is more efficient than providing
arbitrary bitstream buffer to the decoder as far as VPU is concerned.

Thegivensizeisthetotal sum of free spacein ring buffer. Sowhen HOST application downloads
this given size of bitstream, Wrptr could meet the end of stream buffer. In this case, the HOST
application should wrap-around the Wrptr back to the beginning of stream buffer, and download
the remaining bits. If not, decoder operation could be crashed.

Parameter Type |Description

handle Input | A decoder handle obtained from VPU_DecOpen()

prdPrt Output |A stream buffer read pointer for the current decoder instance

pwrPtr Output |A stream buffer write pointer for the current decoder instance

size Output |A variable specifying the available space in bitstream buffer for
the current decoder instance

Return Value

RETCODE_SUCCESS
Operation was done successfully, which means required information for decoder stream
buffer was received successfully.

RETCODE_INVALID _HANDLE
This means the given handle for the current API function call, handl e, wasinvalid. This
return code might be caused if

» handl e is not the handle which has been obtained by VPU_DecOpen().
» handl e isthe handle of an instance which has been closed already, etc.

RETCODE_INVALID_PARAM
The given argument parameter, pRdptr, pWrptr or size, was invalid, which means it has a
null pointer, or given values for some member variables are improper values.
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VPU_DecUpdateBitstreamBuffer()

Prototype
Ret Code VPU_DecUpdat eBi t st reanBuffer (
DecHandl e handl e,
int size
)
Description
This function notifies VPU of how much bitstream has been transferred to the bitstream buffer.
By just giving the size as an argument, APl automatically handles pointer wrap-around and
updates the write pointer.
Parameter
Parameter Type |Description
handle Input | A decoder handle obtained from VPU_DecOpen()
size Input | A variable specifying the amount of bits transferred into bit-

stream buffer for the current decoder instance.

e 0: It meansthat no more bitstream exists to feed (end of
stream). If Oisset for si ze, VPU decodes just remaing bit-
stream and returns-1to i ndexFr aneDi spl ay.

 -1: It enables to resume decoding without call-
ing VPU_DecCloseg() after remaining stream has
completely been decoded to the end of stream by
VPU_DecUpdateBitstreamBuffer(handle, 0).

e -2: It enablesto decode until the current write pointer and
force to end decoding. It is for an exceptional case such as
failure of finding sequence header in interrupt mode. If that
happens, VPU isin a state seeking sequence header, while
HOST keeps feeding to the end of bistream, but never gets
the command done signal for along time.

Return Value

RETCODE_SUCCESS
Operation was done successfully, which means putting new stream data was done success-
fully.

RETCODE_INVALID_HANDLE
This means the given handle for the current API function call, handl e, wasinvalid. This
return code might be caused if

» handl e isnot the handle which has been obtained by VPU_DecOpen().
» handl e isthe handle of an instance which has been closed already, etc.

RETCODE_INVALID_PARAM
The given argument parameter, size, wasinvalid, which means sizeislarger than the value
obtained from VPU_DecGetBitstreamBuffer(), or than the available space in the bitstream
buffer.
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VPU_DecSetRdPtr()

Prototype
Ret Code VPU DecSet RdPtr (
DecHandl e handl e,
Physi cal Addr ess addr,
int updateWPtr
)
Description
This function specifies the location of read pointer in bitstream buffer. It can also set a write
pointer with a same value of read pointer (addr) when updatéWrPtr is not a zero value. This
function is used to operate bitstream buffer in PicEnd mode.
Parameter
Parameter Type |Description
handle Input | A decoder handle obtained from VPU_DecOpen()
addr Input |Updated read or write pointer
updateWrptr Input | A flag whether to move the write pointer to where the read
pointer islocated

Return Value

RETCODE_SUCCESS
Operation was done successfully, which means required information of the stream data to
be decoded was received successfully.

RETCODE_FAILURE
Operation wasfailed, which meanstherewas an error in getting information for configuring
the decoder.

RETCODE_INVALID_HANDLE
This means the given handle for the current API function call, handl e, wasinvalid. This
return code might be caused if

* handl e isnot a handle which has been obtained by VPU_DecOpen().
* handl e isahandle of an instance which has been closed aready, etc.

RETCODE_FRAME_NOT_COMPLETE
This means frame decoding operation was not completed yet, so the given API function
call cannot be performed this time. A frame decoding operation should be completed by
caling VPU_ DecSetRdPtr().
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VPU_DecFrameBufferFlush()

Prototype

Description

Parameter

Ret Code VPU_DecFr aneBuf f er Fl ush (
DecHandl e handl e,
DecCQut put | nfo *pRemai ni ngl nf o,
Ui nt 32 *pRet Num

)

This function flushes all of the decoded framebuffer contexts that remain in decoder firmware.
It can be used to do random access (like skip picture) or to continue seamless decode operation
without calling VPU_DecClose() after change of sequence.

Note In WAVE, this function returns all of the decoded framebuffer contexts that re-
main. pRetNum always has 0 in CODAJ9.

Parameter Type |Description
handle Input | A decoder handle obtained from VPU_DecOpen()

pRemaininginfo |Output |All of the decoded framebuffer contexts are stored in display
order as array of the section called “ DecOutputinfo” . If thisis
NULL, the remaining information is not returned.

pRetNum Output | The number of the decoded frame buffer contexts. It thisis null,
the information is not returned.

Return Value

RETCODE_SUCCESS
Operation was done successfully, which means receiving the output information of the cur-
rent frame was done successfully.

RETCODE_FRAME_NOT_COMPLETE
This means frame decoding operation was not completed yet, so the given API function
call cannot be performed this time. A frame decoding operation should be completed by
caling VPU_DecGetOutputlnfo(). Even though the result of the current frame operationis
not necessary, HOST should call VPU_DecGetOutputinfo() to proceed this function call.

RETCODE_INVALID HANDLE
This means argument handleisinvalid. Thisincludes caseswhere handl e isnot ahandle
which has been obtained by VPU_DecOpen(), handl e isahandle to an instance aready
closed, or handl e is a handle to an decoder instance. Also,this value is returned when
VPU_DecStartOneFrame() is matched with VPU_DecGetOutputlnfo() with different han-
dies.

RETCODE_VPU_RESPONSE_TIMEOUT
Operation has not recieved any response from VPU and has timed out.
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VPU_DecClrDispFlag()

Prototype
Ret Code VPU DecC rDi spFl ag (
DecHandl e handl e,
int index
)
Description
Thisfunction clearsadisplay flag of the given index of frame buffer. If the display flag of frame
buffer is cleared, the frame buffer can be reused in the decoding process. VPU API keeps the
display index of frame buffer remained until VPU_DecClrDispFlag() is called.
Parameter
Parameter Type |Description
handle Input | A decoder handle obtained from VPU_DecOpen()
index Input | A frame buffer index to be cleared

Return Value

RETCODE_SUCCESS
Operation was done successfully, which means receiving the output information of the cur-
rent frame was done successfully.

RETCODE_INVALID _HANDLE
This means argument handleisinvalid. Thisincludes caseswhere handl e isnot ahandle
which has been obtained by VPU_DecOpen(), handl e isahandle to an instance aready
closed, or handl e is a handle to an decoder instance. Also,this value is returned when
VPU_DecStartOneFrame() is matched with VPU_DecGetOutputlnfo() with different han-
dies.

RETCODE_WRONG_CALL_SEQUENCE
This means the current API function call was invalid considering the allowed sequences
between API functions. It might happen because VPU_DecRegisterFrameBuffer() with the
same handle was not called before calling this function.

RETCODE_INVALID_PARAM
The given argument parameter, index, was invalid, which means it has improper values.
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VPU_EncOpen()

Prototype

Ret Code VPU_EncOpen (
EncHandl e *handl e,
EncQpenPar am *encCOpPar am

);
Description

Thisfunction opens an encoder instancein order to start anew encoder operation. By calling this
function, HOST application can get a handle specifying a new encoder instance. Because VPU
supports multiple instances of codec operations, HOST application needs this kind of handles
for the all codec instances now on running. Once HOST application gets a handle, the HOST
application must use this handle to represent the target instances for all subsequent encoder-re-
lated functions.

Parameter

Parameter Type |Description

handle Output |A pointer to EncHandle type variable which specifies each in-
stance for HOST application. If no instance is available, null
handle is returned.

encOpParam Input | A pointer to the section called * EncOpenParam’” structure
which describes required parameters for creating a new encoder
instance.

Return Value

RETCODE_SUCCESS
Operation was done successfully, which means a new encoder instance was opened suc-
cessfully.

RETCODE_FAILURE
Operation was failed, which means getting a new encoder instance was not done success-
fully. If there is no free instance anymore, thisvalueis returned in this function call.

RETCODE_INVALID_PARAM
Thegiven argument parameter, pOpenParam, wasinvalid, which meansit hasanull pointer,
or given values for some member variables are improper values.

RETCODE_NOT_INITIALIZED
VPU wasnot initialized at all before calling thisfunction. Application shouldinitialize VPU
by calling VPU_Init() before calling this function.
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VPU_EncClose()

Prototype

Description

Parameter

Ret Code VPU_EncC ose (
EncHandl e handl e
)

This function closes the given encoder instance. By calling this function, HOST application can
end encoding of the sequence and release the instance. After completion of this function call,
relevant resources of theinstance get free. Once HOST application closesan instance, the HOST
application cannot call any further encoder-specific function with the current handle before re-
opening a new encoder instance with the same handle.

Parameter Type |Description

handle Input | An encoder handle obtained from VPU_EncOpen()

Return Value

RETCODE_SUCCESS
Operation was done successfully. That means the current encoder instance was closed suc-
cessfully.

RETCODE_INVALID_HANDLE
This means the given handle for the current API function call, pHandle, wasinvalid. This
return code might be caused if

» pHandleis not a handle which has been obtained by VPU_EncOpen().
» pHandleisahandle of an instance which has been closed already, etc.

RETCODE_FRAME_NOT_COMPLETE
This means frame decoding or encoding operation was not completed yet, so the given
API function call cannot be performed thistime. A frame encoding or decoding operation
should be completed by calling VPU_EncGetOutputinfo() or VPU_DecGetOutputinfo().
Even though the result of the current frame operation is not necessary, HOST application
should call VPU_EncGetOutputinfo() or VPU_DecGetOutputinfo() to proceed this func-
tion call.

RETCODE_VPU_RESPONSE TIMEOUT
Operation has not recieved any response from VPU and has timed out.
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VPU_EncGetlnitialinfo()

Prototype
Ret Code VPU EncGetlnitiallnfo (
EncHandl e handl e,
Enclnitiallnfo *enclnitlnfo
)
Description
This function sets sequence information including source width and height and many other pa-
rameters such as coding tools, GOP preset, rate control, etc. It also returns the required param-
eters such as minFrameBufferCount. (CODA9 only)
Parameter
Parameter Type |Description
handle Input |Anencoder handle obtained from VPU_EncOpen()
enclnitinfo Output |A pointer to the section called “ Enclnitiallnfo” structure which
describes required sequence information for the current encoder
instance.

Return Value

RETCODE_SUCCESS
Operation was done successfully, which means receiving the initial parameters was done
successfully.

RETCODE_FAILURE
Operation wasfailed, which meansthere was an error in getting information for configuring
the encoder.

RETCODE_INVALID HANDLE
This means the given handle for the current API function call, pHandle, was invalid. This
return code might be caused if

» pHandleis not a handle which has been obtained by VPU_EncOpen().
» pHandleis ahandle of an instance which has been closed already, etc.

RETCODE_FRAME_NOT_COMPLETE
This means frame decoding or encoding operation was not completed yet, so the given
API function call cannot be performed thistime. A frame encoding or decoding operation
should be completed by calling VPU_EncGetOutputinfo() or VPU_DecGetOutputinfo().
Even though the result of the current frame operation is not necessary, HOST application
should call VPU_EncGetOutputinfo() or VPU_DecGetOutputinfo() to proceed this func-
tion call.

RETCODE_INVALID_PARAM
The given argument parameter, plnitialInfo, was invalid, which meansit hasanull pointer,
or given values for some member variables are improper values.

RETCODE_CALLED_BEFORE
This function call is invalid which means multiple calls of the current API function for a
given instance are not allowed. In this case, encoder initial information has been received
already, so that this function call is meaningless and not allowed anymore.
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RETCODE_VPU_RESPONSE_TIMEOUT
Operation has not recieved any response from VPU and has timed out.
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VPU_EnclssueSeqlnit()

Prototype

Description

Parameter

Ret Code VPU_Encl ssueSeqlnit (
EncHandl e handl e
)

Before starting encoder operation, HOST application should set sequence information includ-
ing source width and height and many other parameters such as coding tools, GOP preset, rate
control, etc. (WAVE only)

Parameter Type |Description

handle Input | A encoder handle obtained from VPU_EncOpen()

Return Value

RETCODE_SUCCESS
Operation was done successfully, which means receiving the initial parameters was done
successfully.

RETCODE_FAILURE
Operation wasfailed, which meanstherewas an error in getting information for configuring
the encoder.

RETCODE_INVALID_HANDLE
This means the given handle for the current API function call, pHandle, was invalid. This
return code might be caused if

» pHandleis not a handle which has been obtained by VPU_EncOpen().
» pHandleis ahandle of an instance which has been closed already, etc.

RETCODE_FRAME_NOT_COMPLETE
This means frame decoding or encoding operation was not completed yet, so the given
API function call cannot be performed thistime. A frame encoding or decoding operation
should be completed by calling VPU_EncGetOutputinfo() or VPU_DecGetOutputinfo().
Even though the result of the current frame operation is not necessary, HOST application
should call VPU_EncGetOutputinfo() or VPU_DecGetOutputinfo() to proceed this func-
tion call.

RETCODE_INVALID_PARAM
The given argument parameter, plnitialInfo, wasinvalid, which meansit hasanull pointer,
or given values for some member variables are improper values.

RETCODE_CALLED_BEFORE
This function call is invalid which means multiple calls of the current API function for a
given instance are not allowed. In this case, encoder initial information has been received
already, so that this function call is meaningless and not allowed anymore.

RETCODE_QUEUEING_FAILURE
This means that the current API function call cannot be queued because queue buffers are
full a the moment.
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VPU_EncCompleteSeqlnit()

Prototype

Description

Parameter

Ret Code VPU_EncConpl et eSeql nit (
EncHandl e handl e,
Enclnitiallnfo *info

)

Before starting encoder operation, HOST application must allocate frame buffers according to
the information obtained from this function. This function returns the required parameters such
as minFrameBufferCount. (WAVE only)

Parameter Type |Description

handle Input | A encoder handle obtained from VPU_EncOpen()

info Output |A pointer to the section called “ EnclnitialInfo” structure which
describes required sequence information for the current encoder
instance.

Return Value

RETCODE_SUCCESS
Operation was done successfully, which means receiving the initial parameters was done
successfully.

RETCODE_FAILURE
Operation wasfailed, which meansthere was an error in getting information for configuring
the encoder.

RETCODE_INVALID HANDLE
This means the given handle for the current API function call, pHandle, was invalid. This
return code might be caused if

» pHandleis not a handle which has been obtained by VPU_EncOpen().
» pHandleis ahandle of an instance which has been closed already, etc.

RETCODE_FRAME_NOT_COMPLETE
This means frame decoding or encoding operation was not completed yet, so the given
API function call cannot be performed thistime. A frame encoding or decoding operation
should be completed by calling VPU_EncGetOutputinfo() or VPU_DecGetOutputinfo().
Even though the result of the current frame operation is not necessary, HOST application
should call VPU_EncGetOutputinfo() or VPU_DecGetOutputinfo() to proceed this func-
tion call.

RETCODE_INVALID_PARAM
The given argument parameter, plnitialInfo, was invalid, which meansit hasanull pointer,
or given values for some member variables are improper values.

RETCODE_CALLED_BEFORE
This function call is invalid which means multiple calls of the current API function for a
given instance are not allowed. In this case, encoder initial information has been received
already, so that this function call is meaningless and not allowed anymore.
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VPU_EncRegisterFrameBuffer()

Prototype

Ret Code VPU_EncRegi st er FrameBuffer (
EncHandl e handl e,
FraneBuf fer *buf Array,
int num
int stride,
int height,
Ti | edMapType nmapType

Description

Thisfunction registers frame buffers requested by VPU_EncGetlnitialinfo(). The frame buffers
pointed to by pBuffer are managed internally within VPU. These include reference frames, re-
constructed frames, etc. Applications must not change the contents of the array of frame buffers
during the life time of the instance, and nummust not be less than minFrameBufferCount ob-
tained by VPU_EncGetlnitialInfo().

The distance between a pixel in arow and the corresponding pixel in the next row is caled a
stride. The value of stride must be a multiple of 8. The address of the first pixel in the second
row does not necessarily coincide with the value next to the last pixel in the first row. In other
words, a stride can be greater than the picture width in pixels.

Applications should not set a stride value smaller than the picture width. So, for Y component,
HOST application must allocate at least a space of size (frame height * stride), and Cb or Cr
component, (frameheight/2 * stride/2), respectively. But make sure that in Cb/Cr non-interleave
(separate Cb/Cr) map, a stride for the luminance frame buffer should be multiple of 16 so that
astride for the chrominance frame buffer becomes a multiple of 8.

Parameter

Parameter Type |Description

handle Input |Anencoder handle obtained from VPU_EncOpen()

bufArray Input | Allocated frame buffer address and information in the section
called “ FrameBuffer” . If this parameter is set to -1, VPU dlo-
cates frame buffers.

num Input | A number of frame buffers. VPU can alocate frame buffers as
many as this given value.

stride Input | A stride value of the given frame buffers

height Input |Frame height

mapType Input | Map type of frame buffer

Return Value

RETCODE_SUCCESS
Operation was done successfully, which means registering frame buffers were done suc-
cessfully.

RETCODE_INVALID_HANDLE
This means the given handle for the current API function call, pHandle, was invalid. This
return code might be caused if

 handleis not a handle which has been obtained by VPU_EncOpen().
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» handleisahandle of an instance which has been closed already, etc.

RETCODE_FRAME_NOT_COMPLETE
This means frame decoding or encoding operation was not completed yet, so the given
API function call cannot be performed thistime. A frame encoding or decoding operation
should be completed by calling VPU_EncGetOutputinfo() or VPU_DecGetOutputinfo().
Even though the result of the current frame operation is not necessary, HOST application
should call VPU_EncGetOutputinfo() or VPU_DecGetOutputinfo() to proceed this func-
tion call.

RETCODE_WRONG_CALL_SEQUENCE
This means the current APl function call was invalid considering the alowed se-
guences between API functions. HOST application might call this function before calling
VPU_EncGetlnitiallnfo() successfully. Thisfunction should be called after successful call-
ing of VPU_EncGetlnitialInfo().

RETCODE_INVALID_FRAME_BUFFER
This means argument pBuffer were invalid, which means it was not initialized yet or not
valid anymore.

RETCODE_INSUFFICIENT_FRAME_BUFFERS
This means the given number of frame buffers, num, was not enough for the encoder op-
erations of the given handle. It should be greater than or equal to the value of minFrame-
BufferCount obtained from VPU_EncGetlnitialInfo().

RETCODE_INVALID_STRIDE
This means the given argument stride was invalid, which meansit is 0, or is not amultiple
of 8inthiscase.

RETCODE_CALLED_BEFORE
This function call is invalid which means multiple calls of the current API function for
a given instance are not allowed. It might happen when registering frame buffer for this
instance has been done already so that this function call is meaningless and not allowed
anymore.

RETCODE_VPU_RESPONSE_TIMEOUT
Operation has not recieved any response from VPU and has timed out.
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VPU_EncAllocateFrameBuffer()

Prototype

Description

Parameter

Ret Code VPU_EncAl | ocat eFranmeBuffer (
EncHandl e handl e,
FraneBuf fer Al |l ocl nfo info,
FraneBuf fer *franeBuffer

)i

Thisis a special function that enables HOST application to allocate directly the frame buffer
for encoding or for Pre-processor (PRP) such as Rotator. In normal operation, VPU API dlo-
cates frame bufferswhen the argument bufArray in VPU_EncRegisterFrameBuffer() isset to 0.
However, for any other reason HOST application can use this function to allocate frame buffers
by themselves.

Parameter Type |Description

handle Input | An encoder handle obtained from VPU_EncOpen()

info Input |the section called * FrameBuffer Alloclnfo”

frameBuffer Output |the section called “ FrameBuffer” that holds information of allo-
cated frame buffers

Return Value

RETCODE_SUCCESS
Operation was done successfully, which means the framebuffer is allocated successfully.

RETCODE_INVALID_HANDLE
This means the given handle for the current API function call, pHandle, was invalid. This
return code might be caused if

 handleis not a handle which has been obtained by VPU_EncOpen().
» handleisahandle of an instance which has been closed already, etc.

RETCODE_WRONG_CALL_SEQUENCE
This means the current API function call was invalid considering the allowed sequences
between API functions. It might happen because VPU_EncRegisterFrameBuffer() for
(FramebufferAllocType.FB_TYPE_CODEC) has not been called, before this function call
for allocating frame buffer for PRP (FramebufferAllocType.FB_TY PE_PPU).

RETCODE_INSUFFICIENT_RESOURCE
This means failure to allocate a framebuffer due to lack of memory

RETCODE_INVALID_PARAM
The given argument parameter, index, was invalid, which means it has improper values
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VPU_EncStartOneFrame()

Prototype

Description

Parameter

Ret Code VPU_EncSt art OneFrane (
EncHandl e handl e,
EncPar am * par am

)

This function starts encoding one frame. Returning from this function does not mean the com-
pletion of encoding one frame, and it isjust that encoding one frame was initiated.

Every cal of this function should be matched with VPU_EncGetOutputinfo() with the same
handle. In other words, HOST application should call VPU_EncGetOutputinfo() onceto get the
result of VPU_EncStartOneFrame() call.

For CODAS9, without "sequentia" caling a pair of VPU_EncStartOneFrame() and
VPU_EncGetOutputinfo(), HOST application cannot call any other API functions except
VPU_EncGetBitstreamBuffer(), and VPU_EncUpdateBitstreamBuffer().

Parameter Type |Description

handle Input | An encoder handle obtained from VPU_EncOpen()

param Input | A pointer to the section called “ EncParam” structure which de-
scribes picture encoding parameters for the current encoder in-
stance.

Return Value

RETCODE_SUCCESS
Operation was done successfully, which means encoding a new frame was started success-
fully.

Note This return value does not mean that encoding a frame was completed suc-
cessfully.

RETCODE_INVALID _HANDLE
This means the given handle for the current API function call, pHandle, was invalid. This
return code might be caused if

» handleis not a handle which has been obtained by VPU_EncOpen().
» handleisahandle of an instance which has been closed aready, etc.

RETCODE_FRAME_NOT_COMPLETE
This means frame decoding or encoding operation was not completed yet, so the given
API function call cannot be performed thistime. A frame encoding or decoding operation
should be completed by calling VPU_EncGetOutputinfo() or VPU_DecGetOutputinfo().
Even though the result of the current frame operation is not necessary, HOST application
should call VPU_EncGetOutputinfo() or VPU_DecGetOutputinfo() to proceed this func-
tion call.

RETCODE_WRONG_CALL_SEQUENCE
This means the current API function call was invalid considering the allowed sequences
between API functions. In this case, HOST application might call this function before suc-
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cessfully calling VPU_EncRegisterFrameBuffer(). Thisfunction should be called after suc-
cessfully calling VPU_EncRegisterFrameBuffer().

RETCODE_INVALID_PARAM
The given argument parameter, par anet er , wasinvalid, which meansit hasanull point-
er, or given values for some member variables are improper values.

RETCODE_INVALID_FRAME_BUFFER
This means sourceFrame in input structure EncParam was invalid, which means source-

Frame was not valid even though picture-skip is disabled.

RETCODE_QUEUEING_FAILURE
This means that the current API function call cannot be queued because queue buffers are

full at the moment.
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VPU_EncGetOutputinfo()

Prototype

Description

Parameter

Ret Code VPU_EncGet Qut putlnfo (
EncHandl e handl e,
EncQut putInfo *info

)

This function gets information of the output of encoding. Application can obtain the picture
type, the address and size of the generated bitstream, and the number of generated slices. HOST
application should call this function after frame encoding is finished, and before starting the
further processing.

Parameter Type |Description

handle Input | An encoder handle obtained from VPU_EncOpen().

info Output |A pointer to the section called “ EncOutputinfo” structure which
describes picture encoding results for the current encoder in-
stance.

Return Value

RETCODE_SUCCESS
Operation was done successfully, which means the output information of the current frame
encoding was received successfully.

RETCODE_INVALID_HANDLE
The given handle for the current API function call, pHandle, was invalid. This return code
might be caused if

» handleis not a handle which has been obtained by VPU_EncOpen(), for example a de-
coder handle,

» handleisahandle of an instance which has been closed aready,
» handleis not the same handle as the last VPU_EncStartOneFrame() has, etc.

RETCODE_WRONG_CALL_SEQUENCE
This means the current APl function call was invalid considering the allowed se-
guences between API functions. HOST application might call this function before calling
VPU_EncStartOneFrame() successfully. This function should be called after successful
calling of VPU_EncStartOneFrame().

RETCODE_INVALID_PARAM
The given argument parameter, pinfo, was invalid, which means it has a null pointer, or
given values for some member variables are improper values.

RETCODE_QUERY_FAILURE
This means this query command was not successful. (WAVES only)

RETCODE_REPORT_NOT_READY
This means that report is not ready for this query(GET_RESULT) command. (WAVES

only)
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VPU_EncGiveCommand|()

Prototype
Ret Code VPU_EncG veConmmand (
EncHandl e handl e,
CodecCommand cnd,
voi d *paraneter
)
Description
This function executes an additional function such rotator or changeParam which is given by
HOST application. It allows HOST application to set directly the variables that can be set only
through the API layer. Some command-specific return codes are also presented.
Parameter
Parameter Type |Description
handle Input | An encoder handle obtained from VPU_EncOpen()
cmd Input | A variable specifying the given command of the section called
* CodecCommand”
parameter In- A pointer to command-specific data structure which describes
put/Out-| picture 1/O parameters for the current encoder instance
put

Return Value

RETCODE_INVALID_COMMAND
This means the given argument, cmd, was invalid which means the given cmd was unde-
fined, or not allowed in the current instance.

RETCODE_INVALID_HANDLE
This means the given handle for the current API function call, pHandle, was invalid. This
return code might be caused if

» pHandleis not a handle which has been obtained by VPU_EncOpen().

» pHandleisahandle of an instance which has been closed already, etc.

RETCODE_FRAME_NOT_COMPLETE
This means frame decoding or encoding operation was not completed yet, so the given
API function call cannot be performed thistime. A frame encoding or decoding operation
should be completed by calling VPU_EncGetOutputinfo() or VPU_DecGetOutputlnfo().
Even though the result of the current frame operation is not necessary, HOST application
should call VPU_EncGetOutputinfo() or VPU_DecGetOutputlnfo() to proceed this func-

tion call.

RETCODE_VPU_RESPONSE_TIMEOUT
Operation has not received any response from VPU and has timed out.

RETCODE_QUEUEING_FAILURE
This means that the current API function call cannot be queued because queue buffers are
full at the moment.
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VPU_EncGetBitstreamBuffer()

Prototype
Ret Code VPU_EncGet BitstreanBuffer (
EncHandl e handl e,
Physi cal Address *prdPrt,
Physi cal Address *pw Ptr,
int *size
)
Description
After encoding aframe, HOST application must get the bitstream from encoder. This function
returns the location of encoded stream and the maximum size in bitstream buffer.
Parameter
Parameter Type |Description
handle Input | An encoder handle obtained from VPU_EncOpen()
prdPrt Output |A stream buffer read pointer for the current encoder instance
pwrPtr Output |A stream buffer write pointer for the current encoder instance
size Output |A variable indicating the written stream size in bitstream buffer
for the current encoder instance

Return Value

RETCODE_SUCCESS
Operation was done successfully. That means the current encoder instance was closed suc-
cessfully.

RETCODE_INVALID_HANDLE
This means the given handle for the current API function call, pHandle, was invalid. This
return code might be caused if

» pHandleis not a handle which has been obtained by VPU_EncOpen().
» pHandleisahandle of an instance which has been closed already, etc.

RETCODE_INVALID_PARAM
The given argument parameter, pRdptr, pWrptr or size, was invalid, which means it has a
null pointer, or given values for some member variables are improper values.
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VPU_EncUpdateBitstreamBuffer()

Prototype

Description

Parameter

Ret Code VPU_EncUpdat eBi t st reanBuffer (
EncHandl e handl e,
int size

)

Thisfunction informs VPU API of how much bitstream has been transferred by HOST applica-
tion from the address obtained from VPU_EncGetBitstreamBuffer(). By just giving the size as
an argument, APl automatically handles pointer wrap-around and updates the read pointer.

Parameter Type |Description

handle Input | An encoder handle obtained from VPU_EncOpen()

size Input | A variable indicating the stream size read by HOST application
from the bitstream buffer

Return Value

RETCODE_SUCCESS
Operation was done successfully. That means the current encoder instance was closed suc-
cessfully.

RETCODE_INVALID _HANDLE
This means the given handle for the current API function call, pHandle, was invalid. This
return code might be caused if

» pHandleis not a handle which has been obtained by VPU_EncOpen().
» pHandleis ahandle of an instance which has been closed already, etc.

RETCODE_INVALID_PARAM
The given argument parameter, size, was invalid, which means sizeislarger than the value
obtained from VPU_EncGetBitstreamBuffer().
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VPU_EncSetWrPtr()

Prototype
Ret Code VPU EncSet WPtr (
EncHandl e handl e,
Physi cal Addr ess addr,
int updateRdPtr
)
Description
This function specifies the location of write pointer in bitstream buffer. It can also set a read
pointer with the same value of write pointer (addr) when updateRdPtr is not a zero value. This
function can be used regardless of bitstream buffer mode.
Parameter
Parameter Type |Description
handle Input | An encoder handle obtained from VPU_EncOpen()
addr Input | Updated write pointer
updateRdPtr Input | A flag whether to move the read pointer to where the write
pointer islocated

Return Value

RETCODE_SUCCESS
Operation was done successfully, which means required information of the stream data to
be encoded was received successfully.

RETCODE_FAILURE
Operation wasfailed, which meanstherewas an error in getting information for configuring
the encoder.

RETCODE_INVALID_HANDLE
This means the given handle for the current API function call, handl e, wasinvalid. This
return code might be caused if

* handl e isnot a handle which has been obtained by VPU_EncOpen().
* handl e isahandle of an instance which has been closed aready, etc.

RETCODE_FRAME_NOT_COMPLETE
This means frame encoding operation was not completed yet, so the given API function
call cannot be performed this time. A frame encoding operation should be completed by
caling VPU__ EncSetRdPtr ().
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About Chips&Media

Chips&Media, Inc. isaleading video I P provider, headquartered in Seoul, South Korea. The company was es-
tablished in 2003 by leading members with years of profound experiences in video standard technol ogies and
semiconductor industry. Our extensive catalogue of |P solutions includes video postprocessing, video frame
buffer compression as well as video codecs covering vast range of video standards from MPEG-2, MPEG-4, Di-
vX, H.263, Sorenson, H.264, RV, VC-1, VP8, AVS, AV S+, HEVC(H.265) and VP9 for HD to UHD (4K/8K)
resolution.

Chips& Media has been developing aline of reliable, high-quality 1P solutions that allow our customers and
partners to satisfy the growing consumer demand for high-performance multi-media digital devices. Especially
as aleading multi-standard video codec solution provider, we have been providing our advanced ultra-low pow-
er multi-codec video IPs to top-tier semiconductor companies.

With amission to become global top SoC IP provider, Chips& Media has introduced Image Signal Processing
(ISP) 1P and Degp learning-based object detection IP to the market and continues to widen our solution portfolio
to cope with growing demand on image processing and related solutions. To find further information, please vis-
it the company's web site at http: //mww.chipsnmedia.com
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