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Preface

1. About This Document

This document is the API reference manua for WAV E420L Video Codec 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-referencesin blue, file names, and citations.

typewriter Denotes example source codes and dumped character or text.

5. Further reading

This section lists documents which are related to this product.
- WAVE420L Datasheet
- WAVE420L Programmer's Guide

- WAVE420L Verification Guide

Version 1.8.14 Chips&Media Viii
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Chapter 1
VPU API Overview

This section describes the basic architecture of video processing unit (VPU) APIs and 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 including VPU_EncOpen(),
VPU_EncStartOneFrame(), etc.

» Decoder API: APl functions for decoder operation including VPU_DecOpen(),
VPU_DecStartOneFrame(), etc.

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.

To support multi-instance decoding/encoding, VPU API functions use a handle specifying a
certain instance, and the handle for each instance will be provided when application has created
anew decoder instance. If application wants to give a command to a specific instance, the cor-
responding handle should be used in every API function call for that instance.

Version 1.8.14 Chips&Media 1
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1.2. Encoder Operation Flow

VPU_Init()

VPU_Enc
Open()

A 4

VPU_Enc
Getlnitiallnfo()

—>

Host releases all resources

VPU_Enc
Close()

Figure 1.1. Encoder Operation Flow

To encode a hitstream, application must follow the below procedure.
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Read Bitstream —

VPU_Enc
GetOutputinfo()

End of Encoding?
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Read Bitstream

config.h file and begins to boot up.

. VPU_Init() loads VPU firmware whose path is defined at BIT_CODE_FILE PATH in

. Application should open an encoder instance by using VPU_EncOpen().

. Before starting picture encoding, application should know some crucial parameters for en-
coder operation such as required frame buffer size, etc. with VPU_EncGetlnitialInfo().
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4. By using the returned frame buffer requirement, application should allocate proper size of
frame buffers, and inform it to the VPU : VPU_EncRegisterFrameBuffer().

5. Host allocates source frame buffer.
6. Generate high-level header syntaxes : VPU_EncGiveCommand().
7. Start picture encoder operation on a picture by picture basis: VPU_EncStartOneFrame().
8. Check the completion of picture encoder operation: VPU_WaitInterrupt().
a. Host should read bitstream buffer if stream full occurs during encoding operation.

9. After encoding a frame, application checks the results of encoder operation:
VPU_EncGetOutputlnfo().

10.If there are more frames to encode, it goes back the step 7 VPU_EncStartOneFrame() and
keeps proceeding. Else, it goesto the next step.

11.Terminate the sequence operation by closing the instance: VPU_EncClosg().

Version 1.8.14
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1.3. Decoder Operation Flow

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

Version 1.8.14 Chips&Media 4
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Figure 1.2. Decoder Operation Flow
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1. VPU_Init() loads VPU firmware whose path is defined at BIT_ CODE _FILE PATH in
config.h file and begins to boot up.

2. VPU_DecOpen() enables application to open a decoder instance.

3. Fill stream step is associated with a few function calls and bistream buffer fill-up.
VPU_DecGetBitstreamBuffer() returns how much bitstream is read or written in the
buffer and available buffer size. This function is used for application to know status
of the buffer before filling bitstream buffer. After filling bitstream in the buffer, appli-
cation should inform VPU of the amount of bits transferred into bitstream buffer with
VPU_DecUpdateBitstreamBuffer().

4. VPU_DecGetlnitiallnfo() or a pair of VPU_DeclssueSeqinit() and
VPU_DecCompleteSeqlnit() decodes a header of video sequence and returns some crucial
sequence parameters for decoder operations such as picture size, frame rate, required frame
buffer number, etc.

5. Application should allocate an appropriate size of frame buffers and inform VPU of it by
calling VPU_DecRegisterFrameBuffer().

6. Application can give aspecial command to VPU such as use of Secondary AXI or user data
report by using VPU_DecGiveCommand().

7. VPU_DecStartOneFrame() starts picture decoder operation on a picture by picture basis.
8. VPU_WaitInterrupt( )
9. VPU_IsBusy() checks the completion of picture decoder operation.

a. Fill more bitstream buffer if there is stream empty during decoding operation.
10.VPU_DecGetOutputlnfo() returns the result of picture decoding operation.
11.Go back to 7. to go on decoding until the entire sequence has completed with decoding.
12.Display the decoded frame and call VPU_DecClrDispFlag() to clear abuffer display useflag.

13.Terminate the sequence operation by closing the instance with VPU_DecClose().

Version 1.8.14
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Chapter 2
DATA TYPE DEFINITIONS

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

2.1. Data Types
Uint8

typedef uint8_t Ui nt8;
Description

Thistypeisan 8-hit 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.

Uint16

typedef uintl16_t Ui nt 16;
Description

Thistypeisa16-bit unsigned integral type.
Int8

typedef int8_t I nt 8;
Description

Thistypeisan 8-hit signed integral type.

INnt32

typedef int32_t I nt 32;
Description

Thistypeisa32-bit signed integral type.

Int16

typedef intl16_t I nt 16;

Version 1.8.14 Chips&Media 7
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Description

Thistypeisa16-hit signed integral type.

PhysicalAddress

typedef Ui nt32 Physi cal Address;
Description

Thisis atype for representing physical addresses which are recognizable by VPU. In generadl,
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 Codecl nst* VpuHandl e;
Description

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

DecHandle

typedef struct Codecl nst* 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. Codeclnst 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 1.8.14 Chips&Media 8
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2.2. Eumerations

CodStd

Description

t ypedef enum {
STD_AVC,
STD VC1,
STD_MPER2,
STD_MPEG4,
STD_H263,
STD_Di V3,
STD RV,
STD_AVS,
STD THO = 9,
STD_VP3,
STD VPS8,
STD_HEVC,
STD VP9,
STD_AVS2,
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/IMP/HP, VC1 SP/MP/AP, Divx3, MPEG1, MPEG2, AVS, RealVideo 8/9/10, AVS
Jizhun/Guangdian profile, Theora, VP3, VP8, and V9.

Note MPEG-1 decoder operation is handled as a special case of MPEG2 decoder.
STD_THO must be always 9.

SET_PARAM_OPTION

Description

t ypedef enum {
OPT_COMMON
OPT_CUSTOM GOP
OPT_CUSTOM HEADER
OPT_VUI
OPT_CHANGE_PARAM

} SET_PARAM OPTI ON;

w1 un
R WNhEFO

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 IP.

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 1.8.14
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OPT_VUI
SET_PARAM command option for encoding VUI

OPT_CHANGE_PARAM
SET_PARAM command option for parameters change (WAVES520 only)

C7_SET_PARAM_OPTION

typedef enum {

C7_OPT_COMMON = 16,
C7_OPT_SET_PARAM = 17,
C7_OPT_PARAM CHANGE = 18,

} C7_SET_PARAM CPTI ON;
Description

Thisisan enumeration for declaring SET_PARAM command options. (CODA7Q encoder only)
Depending on this, SET_PARAM command parameter registers have different settings.

DEC_PIC_HDR_OPTION

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

Description

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
sequence 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

typedef enum {

DEC_PI C_NORVAL = 0x00,
DEC_PI C_W THUMBNAI L = 0x10,
SKI P_NON_| RAP = 0x11,
SKI P_NON_RECOVERY = 0x12,
SKIP_NON_REF PIC = 0x13,
SKI P_TEMPORAL_LAYER = 0x14,

} DEC_PI C_OPTI ON;
Description

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.

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

Version 1.8.14 Chips&Media 10



Confidential

WAVE420L HEVC Codec IP DATA TYPE DEFINITIONS

RetCode

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 is equal to or lessthan MAX_DEC_TEMP_ID.

Description

t ypedef 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_FRAVME_BUFFER,
RETCODE_| NSUFFI Cl ENT_FRAME_BUFFERS,
RETCODE_| NVALI D_STRI DE, /[* 10 */
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 MEQOUT,
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,

#i f def AUTO_FRM SKI P_DROP
RETCODE_FRAME_DROP,

#endi f

} 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.

Version 1.8.14
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RETCODE_FAILURE
This means that operation was not done successfully. When un-recoverable decoder error
happens such as header parsing errors, thisvalue 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).

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 codeis 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
cal).

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_lInit(), 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.

Version 1.8.14

Chips&Media 12



Confidential

WAVE420L HEVC Codec IP DATA TYPE DEFINITIONS

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 (WAVES5 only)

RETCODE_VPU_STILL_RUNNING
This means that VPU cannot be flushed or closed now. because VPU is running (WAVES
only)

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

RETCODE_FRAME_DROP
This means that frame is dropped. HOST application don't have to wait
INT_BIT_PIC_RUN. (CODA9 only)

CodecCommand

t ypedef 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,
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SET_SEC _AXI,

SET_DRAM _CONFI G, //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,

/1 WAVE4 CU REPORT | NFTERFACE
ENABLE_REP_CUDATA,

DI SABLE_REP_CUDATA,
SET_ADDR_REP_CUDATA,

SET_SI ZE_REP_CUDATA,
SET_CACHE_CONFI G,

GET_TI LEDVAP_CONFI G,

SET_LOW DELAY_CONFI G,

GET_LOW DELAY_OUTPUT,
SET_DECODE_FLUSH,
DEC_SET_FRANME_DELAY,
DEC_SET_WIL_FRANE_FORVAT,

DEC GET_FI ELD_PI C_TYPE,
DEC_GET_DI SPLAY_OUTPUT_I NFO,
DEC_ENABLE_RECRDER,

DEC_DI SABLE_REORDER,
DEC_SET_AVC ERROR_CONCEAL_MODE,
DEC _FREE_FRAME_BUFFER,
DEC_GET_FRAMEBUF_I NFOQ,

DEC _RESET_FRAMEBUF_I NFOQ,
ENABLE_DEC THUMBNAI L_ MODE,

DEC _SET_DI SPLAY_FLAG,
DEC_SET_TARGET_TEMPORAL _I D,
DEC_SET_BWB_CUR_FRAME_I DX,
DEC_SET_FBC_CUR_FRAME_I DX,

DEC _SET_I NTER_RES_|I NFO_ON,
DEC_SET_|I NTER_RES_| NFO_OFF,
DEC_FREE_FBC TABLE_BUFFER,

DEC FREE_M_BUFFER,

DEC_ALLOC FBC_Y_TABLE_BUFFER,
DEC_ALLOC FBC_C TABLE_BUFFER,
DEC_ALLOC_M/_BUFFER,
ENC_ADD_PPS,

ENC_SET_ACTI VE_PPS,

ENC_GET_ACTI VE_PPS,

//vpu put header streamto bitstream buffer
ENC_PUT_VI DEO_HEADER,
ENC_PUT_MP4_HEADER,

ENC_PUT_AVC HEADER,

/1 host generate header bitstream
ENC_GET_WVI 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_FRAME_RATE,

ENC_SET_PARA_CHANGE,
ENABLE_LOGG NG,
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Description

DI SABLE_LOGGE NG,
ENC_SET_SEI _NAL_DATA,
DEC_GET_QUEUE_STATUS,
ENC_GET_BW REPORT, // wave520 only
ENC_SET_M N_MAX_QP,

#i f defi ned( RC_PI C_PARACHANGE) && defi ned( RC_CHANGE_PARAMETER DEF)
ENC_SET_PI C_CHANGE_PARAM

#endi f
ENC_GET_FRAMEBUF_| DX,
CVD_END

} CodecConmand;

This is a specia 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 VVPU. Details of these
commands are presented in the section called “ VPU_DecGiveCommand()” .

ENC_SET_MIN_MAX_QP
Thiscommand setsamaximum delta QP and maximum/minimum QP values of intrapicture
for rate control.

AVCErrorConcealMode

Description

t ypedef 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_FRAME_NUM

} AVCErr or Conceal Mode;

i B S

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

Description

typedef enum {
CBCR_ORDER_NORMAL,
CBCR_ORDER REVERSED
} CbCr Order;

Thisis an enumeration type for representing the way of writing chroma data in planar format
of frame buffer.
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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.
FrameBufferFormat
typedef enum {
FORMAT_420 =0 /* 8bit */
FORVAT_422 , [* 8bit */
FORVAT_224 , [* 8bit */
FORVAT_444 , [* 8bit */
FORMAT_400 , [* 8bit */
/* Little Endian Perspective */
/* | addr O | addr 1 | */
FORVAT_420_P10_16BI T_MSB = [* 1sb | OO0XXXXX | XXXXXXXX | msb */
FORVAT_420_P10_16BI T_LSB , [* 1sb | XXXXXXX | XXxxxx00 | msb */
FORVAT_420_P10_32BI T_MSB , [* 1shb | OOXXXXXXXXXXXXXXXXXXXXXXXXXXX |
FORVAT_420_P10_32BI T_LSB , [* 1Sh | XXXXXXXXXXXXXXXXXXXXXXXXXXX0O0|
[* 4:2:2 packed fornmat */
/* Little Endian Perspective */
/* | addr 0 | addr 1 | */
FORVAT_422_P10_16BI T_MSB , [* 1sb | OO0XXXXX | XXXXXXXX | msb */
FORVAT_422_P10_16BI T_LSB , [* 1sb | XXXXXXX | XXxxxx00 | msb */
FORVAT_422 P10_32BI T_MSB , [* 1shb | OOXXXXXXXXXXXXXXXXXXXXXXXXXXX|
FORVAT_422_P10_32BI T_LSB , [* 1Sh | XXXXXXXXXXXXXXXXXXXXXXXXXXX0O0|
FORMAT_YUYV ,
FORMAT_YUYV_P10_16BI T_MSB, /* 1sb | O000000XXXXXXXXXX | msb */
FORMAT_YUYV_P10_16BI T_LSB, I[* Isb | xxxxxxxxxx000000 | msb */
FORMVAT_YUYV_P10_32BI T_MSB, [* 1shb | OOXXXXXXXXXXXXXXXXXXXXXXXXXXX|
FORVAT_YUYV_P10_32BI T_LSB, [* 1Sh | XXXXXXXXXXXXXXXXXXXXXXXXXXX0O0|
FORMAT_YVYU
FORMAT_YVYU_P10_16BI T_ NBB /* 1sb | O000000XXXXXXXXXX | msb */
FORMAT_YVYU_P10_16BI T_LSB, I[* Isb | xxxxxxxxxx000000 | msb */
FORMAT_YVYU_P10_32BI T_MSB, [* 1shb | OOXXXXXXXXXXXXXXXXXXXXXXXXXXX |
FORVAT_YVYU_P10_32BI T_LSB, [* 1Sh | XXXXXXXXXXXXXXXXXXXXXXXXXXX0O0|
FORMAT_UYVY
FORMAT_UYVY_P10_16BI T_ NBB /* 1sb | O000000XXXXXXXXXX | msb */
FORMAT_UYVY_P10_16BI T_LSB, /* 1sb | 000000XXXXXXXXXX | msb */
FORMAT_UYVY_P10_32BI T_MSB, [* 1shb | OOXXXXXXXXXXXXXXXXXXXXXXXXXXX|
FORVAT_UYVY_P10_32BI T_LSB, [* 1Sh | XXXXXXXXXXXXXXXXXXXXXXXXXXX0O0|
FORMAT_ VYUY
FORMAT_VYUY_P10_16BI T_ NBB /* 1sb | O000000XXXXXXXXXX | msb */
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FORVAT_VYUY_P10_16BI T_LSB, [* 1sh | xxxxxxxxxx000000 | nsb */
FORVAT_VYUY_P10_32BI T_NSB, [* 1sb | OOXXXXXXXXXXXXXXXXXXXXXXXXXXX|
FORVAT_VYUY_P10_32BI T_LSB, [* 1sh | XXXXXXXXXXXXXXXXXXXXXXXXXXX0O0|
FORVAT_VAX,

Description

} FrameBuf f er For nat ;

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
10hit packed(YUY V) format(1Pixel=2Byte)

FORMAT_YUYV_P10 32BIT_MSB
10hit packed(YUY V) format(1Pixel=2Byte)

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

FORMAT_YVYU
10bit packed(YUY V) format(3Pixel=4Byte) 8hit packed format : YOVOY1UOY2V1Y3Ul

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

FORMAT_YVYU_P10 32BIT_MSB
10hit packed(Y VY U) format(1Pixel=2Byte)

FORMAT _YVYU_P10 32BIT_LSB
10bit packed(Y V'Y U) format(3Pixel=4Byte)

FORMAT_UYVY
10bit packed(Y VY U) format(3Pixel=4Byte) 8hit packed format : UOYOVOY1 ULY2V1Y3

FORMAT_UYVY_P10 16BIT_LSB
10bit packed(UY VY) format(1Pixel=2Byte)

FORMAT_UYVY_P10 32BIT_MSB
10bit 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) 8bit packed format : VOYOUOY1V1Y2U1lY3

FORMAT_VYUY_P10 16BIT_LSB
10hit packed(VY UY) format(1Pixel=2Byte)

FORMAT_VYUY_P10 32BIT_MSB
10bit packed(VYUY) format(1Pixel=2Byte)

FORMAT_VYUY_P10 32BIT_LSB
10bit packed(VY UY) format(3Pixel=4Byte)
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FORMAT_MAX
10bit packed(VY UY) format(3Pixel=4Byte)

ScalerimageFormat

Description

typedef enun{
YUV_FORMAT | 420,
YUV_FORMAT_NV12,
YUV_FORMAT_NV21,
YUV_FORMAT | 422,
YUV_FORMAT_NV16,
YUV_FORMAT_NV61,
YUV_FORMAT _UYVY,
YW_FORMAT_YUYV,

} Scal er | mageFor 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 NV 12.

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 isa422 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 as fourcc YUYV.

InterruptBit

typedef enum {
INT BITINT
INT_BIT SEQINT
I NT_BI T_SEQ END
INT_BI T_PI C_RUN
I NT_BI T_FRAVEBUF_SET
I NT_BI T_ENC_HEADER
I NT_BI T_DEC PARA SET

1 A A O VA |
NoabhwNEO
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INT_BI T_DEC BUF_FLUSH = 8,
| NT_BI T_USERDATA =9,
I NT_BI T_DEC_FI ELD = 10,
I NT_BI T_DEC_MB_ROWS = 13,
INT_BIT_BI T_BUF_EMPTY = 14,
INT_BIT BIT BUF FULL = 15

} InterruptBit;
Description

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

WavedinterruptBit

typedef enum {
INT_VAVE_INIT
I NT_WAVE_DEC_PI C_HDR
I NT_WAVE_ENC_SETPARAM
I NT_WAVE_FI NI _SEQ
I NT_WAVE_DEC PI C
I NT_WAVE_ENC_PI C
I NT_WAVE_SET_FRAMEBUF
I NT_WAVE_FLUSH_DECODER
I NT_WAVE_GET_FW VERSI ON
I NT_WAVE_QUERY_DECCDER
I NT_WAVE_SLEEP_VPU
I NT_WAVE_WAKEUP_ VPU
I NT_WAVE_CHANGE_| NST
I NT_WAVE_CREATE_| NSTANCE
I NT_WAVE_BI T_BUF_EMPTY
I NT_WAVE_BI T_BUF_FULL

} WavedinterruptBit;

oo~ wWwwNhNMEFO

el ol
okrNvEPO

/* Decoder */
15, /* Encoder */

Description

Thisis an enumeration type for representing interrupt bit positions.

WavebinterruptBit

typedef enum {
I NT_WAVE5 | NI T_VPU
I NT_WAVE5 WAKEUP_VPU
I NT_WAVE5_SLEEP_VPU
I NT_WAVE5_CREATE_| NSTANCE
I NT_WAVE5_FLUSH_| NSTANCE
I NT_WAVE5_DESTORY_| NSTANCE
I NT_WAVE5 | NI T_SEQ
I NT_WAVE5_SET_FRAMVEBUF
I NT_WAVE5_DEC PI C
I NT_WAVE5_ENC PI C
I NT_WAVE5_ENC_SET_PARAM
I NT_WAVE5 DEC _QUERY
I NT_WAVE5_BSBUF_EMPTY
I NT_WAVE5_BSBUF_FULL
} WaveblinterruptBit;

CROINOTREWONEO

Description

Thisis an enumeration type for representing interrupt bit positions.
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PicType

typedef enum {
PI C_TYPE_I
PI C_TYPE_P
PI C_TYPE_B
Pl C_TYPE_REPEAT
PI C_TYPE_VC1_BI
PI C_TYPE_VC1_B
PI C_TYPE_D
PI C_TYPE_S
PI C_TYPE_VC1_P_SKI P
Pl C_TYPE_MP4_P_SKI P_NOT_CCDED = 4,
PI C_TYPE_I DR = 5,
Pl C_TYPE_MAX
} Pi cType;

L1 1 1 T O B VO |
PLOWOWWNNNMPREO

Description
Thisis an enumeration type for representing picture types.

PIC_TYPE_I
| picture

PIC_ TYPE_P
P picture

PIC_TYPE_B
B picture (except VC1)

PIC_TYPE_REPEAT
Repeat frame (VP9 only)

PIC_TYPE_VCL1 BI
VC1 BI picture (VC1 only)

PIC_TYPE_VC1 B
VC1 B picture (VCL1 only)

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

PIC_ TYPE_S
S picturein MPEG4 that is an acronym of Sprite and used for GMC (MPEG4 only)

PIC_TYPE_VC1 P_SKIP
VCL1 P skip picture (VC1 only)

PIC_TYPE_MP4_P_SKIP_NOT_CODED
Not Coded P Picture in mpeg4 packed mode

PIC_TYPE_IDR
H.264/H.265 IDR picture

PIC_TYPE_MAX
No Meaning

AvcNpfFieldinfo

typedef enum {
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PAI RED_FI ELD =0,
TOP_FI ELD_M SSI NG =1,
BOT_FI ELD_M SSI NG = 2,

} AvcNpf Fi el dI nf o;
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

} FranmeFl ag;

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 wtlEnable is 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 reaniVbde;

Description

Thisis an enumeration type for representing bitstream handling modes in decoder.

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 triesto decode with very small amount of bitstream (not a compl ete 512-byte chunk).
If it is not successful, VPU performs error concealment for the rest of the frame.

SWResetMode

typedef enum {
SW RESET_SAFETY,
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SW RESET_FORCE,
SW RESET_ON_BOOT
} S\Reset 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 actually
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_7503,
PRODUCT_I D_320,
PRODUCT | D_410,
PRODUCT | D 4102,
PRODUCT | D_420,
PRODUCT | D 412,
PRODUCT_I D_7Q
PRODUCT I D_420L,
PRODUCT_I D_510,
PRODUCT_I D 512,
PRODUCT_I D 515,
PRODUCT_I D _520,
PRODUCT _I D_NONE,

} Product | d;

1,
1, /1l same with CODA960

Description

Thisis an enumeration type for representing product IDs.

TiledMapType

typedef enum {
LI NEAR_FRAME_MAP
TI LED_FRAVE_V_MAP
TI LED_FRAVE_H NAP
TI LED _FI ELD V_NAP
TI LED_M XED_V_NAP
TI LED_FRAVE_MB_RASTER NMAP
TI LED_FI ELD_MB_RASTER NMAP
TI LED_FRAVE_NO_BANK_NAP
TI LED_FI ELD_NO_BANK_NAP
LI NEAR_FI ELD_MAP
CODA_TI LED_MAP_TYPE_MAX

/1 coda980 only
/1 coda980 only
/1 coda980 only

1 1 1 T 1 1 I VA A I 1
RPOoO~NOU~WNEO

o-
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COVPRESSED_FRANME_VAP = 10, // WAVE4 only
ARM_COWPRESSED_FRAME_VAP = 12, |/ AFBC enabl ed WAVE decoder

TI LED_MAP_TYPE_MAX
} Til edMapType;

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 (CODA9 only)

TILED_FIELD_V_MAP
Tiled field vertical map type (CODA9 only)

TILED_MIXED_V_MAP
Tiled mixed vertical map type (CODAS only)

TILED_FRAME_MB_RASTER_MAP
Tiled frame MB raster map type (CODA9 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. (CODA9 only)

COMPRESSED_FRAME_MAP
Compressed frame map type (WAVE only)

ARM_COMPRESSED_FRAME_MAP
AFBC(ARM Frame Buffer Compression) compressed frame map type

FramebufferAllocType

t ypedef enum {
FB_TYPE_CODEC,
FB_TYPE_PPU,

} FranebufferAll ocType;

Description

This is an enumeration for declaring a type of framebuffer that is allocated when
VPU_DecAllocateFrameBuffer() and VPU_EncAllocateFrameBuffer() function call.
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FB_TYPE_CODEC
A framebuffer type used for decoding or encoding

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

ChangeCommonParam

typedef enum {
/1 COMMON paraneters

ENC_PI C_PARAM CHANGE = (1<<1),
ENC | NTRA_PARAM CHANGE = (1<<3),
ENC_CONF_W N_TOP_BOT_CHANGE = (1<<4),
ENC_CONF_W N_LEFT_RI GHT_CHANGE = (1<<5),
ENC_FRAME_RATE_CHANGE = (1<<6),
ENC_| NDEPENDENT_SLI CE_CHANGE = (1<<7),
ENC_DEPENDENT_SLI CE_CHANGE = (1<<8),
ENC_| NTRA REFRESH CHANGE = (1<<9),
ENC_PARAM CHANGE = (1<<10),
ENC RC INT_QP = (1<<11),
ENC_RC_PARAM CHANGE = (1<<12),
ENC_RC_M N_MAX_QP_CHANGE = (1<<13),
ENC_RC TARGET RATE LAYER 0 3 CHANGE = (1<<14),
ENC_RC TARGET RATE LAYER 4_7 CHANGE = (1<<15),
ENC_RC | NTRA_ M N_MAX QP_CHANGE = (1<<16),
ENC_NUM UNI TS | N_TI CK_CHANGE = (1<<18),
ENC_TI ME_SCALE_CHANGE = (1<<19),
ENC_RC_TRANS_RATE_CHANGE = (1<<21),
ENC_RC TARGET RATE_CHANGE = (1<<22),
ENC_ROT_PARAM CHANGE = (1<<23),
ENC_NR_PARAM CHANGE = (1<<25),
ENC_NR WEI GHT CHANGE = (1<<26),
ENC_CHANGE_ SET_PARAM ALL = (OXFFFFFFFF),

} ChangeConmonPar am

Description
Thisis an enumeration for encoder parameter change. (WAV E4 encoder only)
Wave5ChangeParam
typedef enum {
/1 COMMON paraneters which are changed frame by frane.
ENC_SET_PPS_PARAM CHANGE = (1<<1),
ENC_SET_RC_FRAMERATE_CHANGE = (1<<4),
ENC_SET_| NDEPEND_SL| CE_CHANGE = (1<<5),
ENC_SET_DEPEND_SLI CE_CHANGE = (1<<6),
ENC_SET_RDO_PARAM CHANGE = (1<<8),
ENC_SET_RC_TARGET_RATE_CHANGE = (1<<9),
ENC_SET_RC_PARAM CHANGE = (1<<10),
ENC_SET_RC_M N_MAX_QP_CHANGE = (1<<11),
ENC_SET_RC Bl T_RATI O LAYER CHANGE = (1<<12),
ENC_SET_BG_PARAM CHANGE = (1<<18),
ENC_SET_CUSTOM MD_CHANGE = (1<<19),
} Wave5ChangePar am
Description

Thisis an enumeration for encoder parameter change. (WAV E5 encoder only)
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Mp4HeaderType

typedef enum {
VOL_HEADER,
VOS_HEADER,
VI S_HEADER

} ModHeader Type;

Description

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

typedef enum {
SPS_RBSP,
PPS_RBSP,
SPS_RBSP_MV/C,
PPS_RBSP_MV/C,
SVC_RBSP_SEI ,
END_OF_SEQUENCE,
END_OF_STREAM

} AvcHeader Type;

Description

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

PPS RBSP_MVC
Picture parameter set for dependent view

SVC_RBSP_SEI
SEl for SVC

END_OF_SEQUENCE
End of sequence nal for H.264/AV C encoder (CODAT7Q only)

END_OF_STREAM
End of stream nal for H.264/AV C encoder (CODA7Q only)

Version 1.8.14 Chips&Media 25



WAVE420L HEVC Codec IP

Confidential
DATA TYPE DEFINITIONS

HevcHeaderType

Description

typedef enum {
CODEOPT_ENC_VPS
CODEOPT_ENC_SPS
CODEOPT_ENC_PPS

} HevcHeader Type ;

(1 << 2),
(1 << 3),
(1 << 4),

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

Description

typedef enum {
CODEOPT_ENC_HEADER | MPLICI T
CODEOPT_ENC_VCL

} ENC_PI C_CODE_OPTI O\

Thisisaspecial enumeration type for NAL unit coding options.

CODEOPT_ENC_HEADER_IMPLICIT

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

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 GCP
PRESET | DX_ALL_|I
PRESET_| DX_I PP
PRESET_| DX_| BBB
PRESET_| DX_| BPBP
PRESET_| DX_| BBBP
PRESET_| DX_| PPPP
PRESET_| DX _| BBBB
PRESET_I DX_RA I B
PRESET_| DX_TOS
PRESET_| DX_T1S
PRESET_| DX_T1L
PRESET_| DX _T2ST1S
PRESET_| DX _T2ST1L

} GOP_PRESET I DX;

O~No O~ WNEO

N R R R
SooNo
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Description
Thisisaspecial enumeration type for defining GOP structure presets.

PRESET _IDX_CUSTOM_GOP
User defined GOP structure

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_|BBBB
Consecutive B, cyclic gopsize=4

PRESET_IDX_RA_IB
Random Access, cyclic gopsize =8

PRESET_IDX_TO0S
Bitmain presetl

PRESET_IDX_T1S
Bitmain preset2

PRESET IDX _TI1L
Bitmain preset3

PRESET_IDX_T2ST1S
Bitmain preset4

PRESET_IDX_T2ST1L
Bitmain preset5

Version 1.8.14 Chips&Media 27



WAVE420L HEVC Codec IP

Confidential
DATA TYPE DEFINITIONS

2.3. Data Structures

Productinfo

typedef struct {
Ui nt 32 productl d;
U nt 32 fwWer si on;
Ui nt 32 product Narne;
Ui nt 32 product Ver si on;
U nt32 custonerld;
U nt 32 st dDef O;
U nt 32 stdDef1;
U nt 32 conf Feat ur e;
Ui nt 32 confi gDat e;
Ui nt 32 confi gRevi si on;
Ui nt 32 configType;
Ui nt 32 configVcore[4];
} Product I nf o;

Description

/ 1 Wi_RET_PRODUCT | D
/ | W-_RET_FW VERSI| ON
/ | Wi_RET_PRODUCT _NANE
/1 Wi_RET_PRODUCT_VERSI ON
/1 Wi_RET_CUSTOMER | D

/ | Wi_RET_STD_DEFO
/| W-_RET_STD DEF1

/| Wi_RET_CONF_FEATURE
/1 Wi_RET_CONFI G_DATE
/1 Wi_RET_CONFI G_REVI SI ON
/1 Wi_RET_CONFI G TYPE
/1 Wi_RET_CONF_VCOREOQ

Thisis data structure of product information. (WAVE only)

productld
The product id

fwVersion
The firmware version

productName
VPU hardware product name

productVersion

VPU hardware product version

customerld
The customer id

stdDef0

The system configuration information

stdDef1

The hardware configuration information

confFeature

The supported codec standard

configDate

The date that the hardware has been configured in YYYYmmdd in digit

configRevision

The revision number when the hardware has been configured

configType

The define value used in hardware configuration

configVcore

V CORE Configuration Information
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TiledMapConfig

Description

typedef struct ({
// gdi2.0
int xy2axi Lumvap[ 32];
i nt xy2axi Chr Map[ 32];
int xy2axi Confi g;

// gdil.0

int xy2caMap[ 16] ;

int xy2baMap[ 16] ;

int xy2raMap[ 16] ;

int rbc2axi Map[ 32];

int xy2rbcConfi g;

unsi gned | ong til edBaseAddr;

/1 comon
int mapType;
int productld;
int tbSeparateMap;
int topBotSplit;
int tiledMap;
int convlLi near;
} Til edMapConfi g;

Thisis adata structure of tiled map information.

Note WAV E4 does not support tiledmap type so this structure is not used in the prod-
uct.
DRAMConfig

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

} DRAMConfi g;

Description

Thisisadata structure of DRAM information. (CODA960 and BODA950 only). VPUAPI sets
default valuesfor 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

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

Description

typedef struct {
Physi cal Address buf;
Physi cal Addr ess buf Cb;
Physi cal Address buf Cr;
Physi cal Addr ess buf YBot ; /1 coda980 only
Physi cal Addr ess buf CbBot ; /1 coda980 only
Physi cal Address buf CrBot ; /1 coda980 only
int cbcrinterl eave;
int nv2l;
int endian;
int nylndex;
int mapType;
int stride;
int width;
int height;
int size;
int |unaBit Dept h;
int chromaBit Dept h;
Fr aneBuf f er For nat format;
int sourcelLBurstEn;
int srcBuf State;
int sequenceNo;
BOCOL updat eFbl nf o;

} FraneBuffer;

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 AXI 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 (CODAY9).
Itisalso compressed Y buffer or ARM compressed framebuffer (WAVE).

bufCb
It indicates the base address for Cb component in the physical address space when linear
map isused. Itisthe RAS base addressfor Cb component when tiled map isused (CODA9).
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 address for 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).
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bufCbBot
It indicates the base address for Cb bottom field component in the physical address space
when linear map is used. It isthe RAS base address for Ch 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: CbCr dataiswritten in their separate frame memory (chroma separate mode).
e 1:CbCr dataisinterleaved in chroma memory (chroma interleave mode).

nv2l
It specifies the way chroma datais interleaved in the frame buffer, bufCb or bufCbBot.
* 0: CbCr dataisinterleaved in chromamemory (NV 12).
e 1:CrChdataisinterleaved in chromamemory (NV21).

endian
It specifies endianess of frame buffer.
» 0: little endian format
* 1: big endian format

2 : 32 bit little endian format

3: 32 bit big endian format

* 16~ 31: 128 bit 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
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sourceL BurstEn
It enables source frame data with long burst length to be loaded for reducing DMA latency
(CODAZ9 encoder only).

e 0: disable the long-burst mode.
 1: enablethelong-burst mode.

srcBufState
It indicates a status of each source buffer, whether the source buffer is used for encoding
or not.

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 theinfor-
mation is changed.

FrameBufferAllocIinfo

Description

typedef struct {
int mapType;
int cbcrlnterl eave;
int nv21;
Fr aneBuf f er For mat f or mat ;
nt stride;
nt hei ght;
nt size;
nt | umaBi t Dept h;
nt chromaBi t Dept h;
nt endi an;
nt num
nt type;
} FraneBufferAlloclnfo;

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”

cberlnterleave
CbCr interleave mode of frame buffer

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

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 {
Unt32 left;
U nt32 top;
Ui nt32 right;
Ui nt32 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.

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 frameW dth;
int frameHei ght;
int picWdth;
int picHeight;
int picOfsetX;
int picOfset;

} ThoScal el nf o;

Thisisadatastructure of picture sizeinformation. Thisstructureisvalid only for Theoradecod-
ing case. When HOST application allocates frame buffers and gets a displayable picture region,
HOST application needs this information.
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frameWidth
Thisvaueis used for width of frame buffer.

frameHeight
Thisvalueis used for height of frame buffer.

picWidth
Thisvalueis used for width of the displayable picture region.

picHeight
Thisvalueis used for height of the displayable picture region.

picOffsetX
Thisvalueislocated at the lower-left corner of the displayable picture region.

picOffsetY
Thisvalueislocated at the lower-left corner of the displayable picture region.

Vp8Scalelnfo

typedef struct {

unsi gned hScal eFact or 12
unsi gned vScal eFact or L2,
unsi gned pi cWdth 114,
unsi gned pi cHei ght 114
} Vp8Scal el nfo;
Description
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 allocatesaframebuffer, HOST application needs upscaled resol ution derived by this
information to allocate enough (maximum) memory for variable resolution picture decoding.
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 2/11
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 units of sample
picHeight

Picture height in units of sample
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LowDelayInfo

typedef struct {
int | owbDel ayEn;
i nt 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 0 or picture height/16, low
delay decoding is disabled even though lowDelayEn is 1.

SecAxiUse

typedef struct {
uni on {

struct {
i nt useBitEnabl e;
i nt usel pEnabl e;
i nt useDbkYEnabl e;
i nt useDbkCEnabl e;
int useQOvl Enabl e;
i nt useBt pEnabl e;
int useMeEnabl g;
int useScal er Enabl e;

} coda9;

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

} wave4;

}ou;
} SecAxi Use;

Description

Thisis adata structure for representing use of secondary AXI for each hardware block.
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useBitEnable
This enables AX |1 secondary channel for prediction data of the BIT-processor.
usel pEnable
This enables AX1 secondary channel for row pixel data of IP.
useDbkY Enable
This enables AXI secondary channel for temporal luminance data of the de-blocking filter.
useDbkCEnable
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 AXI secondary channel for bit-plane data of the BI T-processor (VC1 only).

useM eEnable
This enables AXI secondary channel for motion estimation data

useScaler Enable
This enables AXI secondary channel for scaler temporal data.

usel fRowEnable
This enables AX1 secondary channel for loopfilter.

useEnclmdEnable
This enables AXI secondary channel for intra mode decision.

useEncLfEnable
This enables AXI secondary channel for loopfilter.

useEncRdoEnable
This enables AX1 secondary channel for RDO.

CacheSizeCifg

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

} CacheSi zeCf g;

®AERRER®

Description

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

BufferSize
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.
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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 lessthan 7.

CacheSizeY
Thisisthe component data cache size, and it can be set as0 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

typedef struct {
struct {
uni on {
Ui nt 32 word;
CacheSi zeCf g cfg;
} lunm;
uni on {
Ui nt 32 word;
CacheSi zeCf g cfg;
} chrong;
unsi gned Bypass
unsi gned Dual Conf
unsi gned PageMer ge T2
} typel;
struct {
unsi gned i nt CacheMbde;
} type2;
} Maveri ckCacheConfi g;

e

Description
Thisis adata structure for cache configuration. (CODAS9 only)

cfg
the section called “ CacheS zeCfqg”

Bypass
It disables cache function.
e 1: Cache off
» 0:Cacheon

DualConf
It enables two frame caching mode.
» 1: Dua maode (caching for Framelndex0 and Framelndex1)
» 0: Single mode (caching for Framelndex0)

PageMerge
Mode for page merging
» 0:Disable
e 1:Horizonta
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e 2:Verticd
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] : Cache line processing direction and merge mode
» [8:5] : CacheWayShape
— [8:7] : CacheWayLuma
— [6:5] : CacheWayChroma
o [4] reserved
* [3] CacheBurstMode
— 0: burst4
— 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 {
U nt32 * paraSet;
int si ze;

} DecPar antet ;

Description

This structureis used when HOST application additionally wants to send SPS data or PPS data
from external way. The resulting 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 fixedFranmeRateFl ag;
int timnglnfoPresent;
int chronalLocBot Fi el d;
int chromalLocTopFi el d;
int chromaLocl nf oPresent;
int colorPrimaries;
int col orDescPresent;
int isExtSAR
int vidFul | Range;
int vidFormt;

int vidSi gTypePresent;

Version 1.8.14 Chips&Media 38



Confidential

WAVE420L HEVC Codec IP DATA TYPE DEFINITIONS

Description

int vui ParanPresent;
int vui PicStructPresent;
int vuiPicStruct;

} AvcWui | nf o;

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
» 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 nfoPr esent
timing_info_present_flag in H.264/AVC VUI syntax
» 1: FixedFrameRateFlag isvalid.
» 0: FixedFrameRateFlag is not valid.

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

chromal 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 nfoPresent
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, thisflag 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

vuiParamPresent
vui_parameters present_flag in VUI parameter in H.264/AVC
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VuiPicStructPresent
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 V UI reporting (Table D-1 in H.264/AV C specification)

MP2BarDatalnfo

Description

typedef struct {
int barlLeft;
int barRi ght;
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 4:20009.

bar L eft
A 14-bit unsigned integer value representing the last horizontal luminance sample of aver-
tical pillarbox bar area at the left 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 val ue 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.

barBottom
A 14-bit unsigned integer value representing thefirst line of ahorizontal 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 {
U nt32 offsetNum
Int16 hori zontal O f set 1;
Int16 hori zont al O f set 2;
Int16 hori zont al Of f set 3;
Int16 vertical O fsetl;
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Description

Int16 vertical O fset2;
Int16 vertical O fset3;
} MP2Pi cDi spExt I nf o;

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 0 to 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 sample

horizontal Offset3
A horizontal offset of display rectanglein units of 1/16th sample

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

vertical Offset3
A vertica offset of display rectanglein units of 1/16th sample

DecOpenParam

typedef struct {
Codst d
Physi cal Addr ess

bi t st reantor mat ;
bitstreanBuffer;

int bitstreanBufferSize;
int nmp4Debl kEnabl e;
int avcExt ensi on;

int mp4C ass;

int ti | ed2Li near Enabl e;
int til ed2Li near Mode;
int wt | Enabl g;

int wt | Mode;

int cbcrlnterl eave;
int nv2l;

int cbcr O der;

int bwbEnabl €;

Endi anMbde frameEndi an;

Endi anMbde st reantEndi an;

int bi t st r eamVbde;

Ui nt 32 corel dx;
vpu_buffer_t vbWor k;

int f bc_node;

U nt 32 virt Axi |l D,

BOCL bwOpti nmi zati on;

Ui nt 32 di v3W dt h;

Ui nt 32 di v3Hei ght;
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} DecOpenPar am
Description

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().

bitstreamFor mat
A standard type of bitstream in decoder operation. It is one of codec standards defined in
CodStd.

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
e 0:disable
» 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: Noextension of H.264/AVC
* 1: MVC extension of H.264/AVC

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

Note | Thisvariableis 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)
e 1: conversionto linear frame map (when FrameFlag enum is FF_FRAME)
e 2: conversionto linear field map (when FrameFlag enum is FF_FIELD)

wtlEnable
It enables WTL (Write Linear) function. If this field is enabled, VPU writes a decoded
frameto the frame buffer twice - first in linear map and second in tiled or compressed map.
Therefore, HOST application should allocate one more frame buffer for saving both formats
of frame buffers.

wtIMode
It specifies whether VPU writes in frame linear map or in field linear map when WTL is
enabled. (CODA980 only)
» 1:writedecoded framesin frame linear map (when FrameFlag enum is FF_ FRAME)
» 2:writedecoded framesin field linear map (when FrameFlag enum is FF_FIELD)
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cberinterleave
e 0: CbCr datais written in separate frame memories (chroma separate mode)
e 1:CbCr dataisinterleaved in chroma memory. (chromainterleave mode)

nv21
CrCb interleaved mode (NV21).
» 0: Decoded chroma datais written in CbCr (NV12) format.
» 1: Decoded chroma dataiswritten in CrCb (NV21) format.

Thisisonly valid if cberinterleaveis 1.

cberOrder
ChCr order in planar mode (Y12 format)
* 0: Cbdataarewritten first and then Cr written in their separate plane.
e 1: Crdataarewritten first and then Cb written in their separate plane.

bwbEnable
It writes output with 8 burst in linear map mode. (CODAZ9 only)
e 0: burst write back is disabled
e 1: burst write back is enabled.

frameEndian
Frame buffer endianness
* 0O: little endian format
* 1: big endian format
e 2:32hitlittle endian format
» 3: 32 bit big endian format
* 16 ~31: 128 hit endian format

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

streamEndian
Bitstream buffer endianess
» 0: little endian format
e 1:bigendian format
e 2:32bitslittle endian format
» 3:32bitshig endian format
e 16 ~31: 128 bit endian format

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

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

cor el dx
VPU core index number (0 ~ [number of VPU core] - 1)

vbWork
BIT processor work buffer SDRAM address/size information. In parallel decoding opera-
tion, work buffer is shared between VPU cores. The work buffer addressis set to this mem-
ber variablewhen VPU_Decopen() is called. Unless HOST application sets the address and
size of work buffer, VPU alocates automatically work buffer when VPU_DecOpen() is
executed.
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fbc_mode

It determines prediction mode of frame buffer compression.

e 0x00: Best Predection (best for bandwidth, but some performance overhead might exist)
e 0xOC : Normal Prediction (good for bandwidth and performance)
e 0x3C: Basic Predcition (best for performance)

virtAxilD

AXI_1D todistinguish 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.

div3Width

The picture width of div3 stream (CODA7Q only)

div3Height

The picture height of div3 stream (CODAT7Q only)

Declnitialinfo

typedef struct {
I nt 32
I nt 32

I nt 32
I nt 32
VpuRect
I'nt 32
I nt 32
I nt 32
I nt 32
I nt 32
I nt 32
I nt 32
I nt 32

pi cW dt h;
pi cHei ght ;

f Rat eNuner at or ;

f Rat eDenomi nat or ;

pi cCropRect;

np4Dat aPartiti onEnabl e;
np4Rever si bl eVl cEnabl e;
np4Short Vi deoHeader ;
h263AnnexJEnabl e;

m nFr ameBuf f er Count ;

f r aneBuf Del ay;

normal SliceSi ze;

wor st Sl i ceSi ze;

/! Report Information

I nt 32
I nt 32
I nt 32
I nt 32
I nt 32
I nt 32
I nt 32
I nt 32
I nt 32
I nt 32
I nt 32
I nt 32
I nt 32
ThoScal el nfo
Vp8Scal el nfo
I nt 32
I nt 32
I nt 32
Ui nt 32
I nt 32
I nt 32
I nt 32

nmaxSublLayer s;
profile;

| evel ;

tier;

interl ace;
constraint_set_flag[4];
di rect 8x8Fl ag;

vclPsf;

i SExt SAR

maxNunRef Fr nFl ag;
maxNunRef Fr m
aspect Rat el nf o;
bi t Rat e;

t hoScal el nf o;
vp8Scal el nf o;
np2LowDel ay;
np2Di spVer Si ze;
np2Di spHor Si ze;
user Dat aHeader ;
user Dat aNum
user Dat aSi ze;
user Dat aBuf Ful | ;

Version 1.8.14

Chips&Media



Confidential

WAVE420L HEVC Codec IP DATA TYPE DEFINITIONS

Description

//VU informtion

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

I nt 32 chronaBi t dept h;

I nt 32 seql ni t Err Reason;
I nt 32 war nl nf o;

Physi cal Address rdPtr;
Physi cal Address wPtr;

AvcVui | nfo avc\Wui | nf o;
MP2Bar Dat al nf o np2Bar dat al nf o;

Ui nt 32 sequenceNo;

I nt 32 nunReor der Fr anes;

} Declnitiallnfo;

Data structure to get information necessary to start decoding from the decoder.

picWidth
Horizontal picture sizein pixel

Thiswidth valueisused whileallocating 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 picture sizein pixel

Thisheight valueisused whileallocating 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
e 0:not h.263 stream
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e 1:h.263 stream(mpeg4 short video header)

h263AnnexJEnable
* 0:Annex Jdisabled
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 asthis 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 slicein worst case. Thisvalueis deter-
mined by half of thememory sizefor oneraw YUV imagein KB unit. Thisisonly for H.264.

maxSubL ayers
Number of sub-layer for H.265/HEVC

profile
e H.265/H.264 : profile_idc
e VC1
— 0: Simple profile
— 1: Main profile
— 2: Advanced profile
 MPEG2
— 3b101: Simple
— 3b100: Main
— 3'b011: SNR Scaable
— 3b10: SpatialyScalable
— 3'b001: High
« MPEG4
— 8'b00000000 : SP
— 800001111 : ASP
* Rea Video
— 8 (version 8)
— 9 (version 9)
— 10 (version 10)
e AVS
— 8'b0010 0000 : Jizhun profile
— 80100 1000 : Guangdian profile
e VP8:0-3

» H.265/H.264 : level_idc
 VC1:leve
» MPEG2:

— 4'p1010: Low

— 4'p1000 : Main
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— 4'b0110: High 1440,
— 4'b0100: High
e« MPEG4:
- SP
o 4b1000: L0
o 4b0001: L1
o 4b0010: L2
o 4b0011:L3
- ASP
o 4'b0000: LO
o 4b0001: L1
4'b0010: L2
4'b0011: L3
4'b0100: L4
o 4b0101: L5
» Real Video : N/A (real video does not have any level info).
e AVS:
— 4'b0000: L2.0
— 4'b0001: L4.0
— 4'b0010: L4.2
— 4'b0011:L6.0
— 4'b0100: L6.2
* VC1:level instruct B

o O o

tier
A tier indicator
e 0:Main
* 1:High

interlace
When thisvalue is 1, decoded stream may be decoded into progressive or interlace frame.
Otherwise, decoded stream is progressive frame.

constraint_set flag
constraint_setO_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

maxNumRefFrmFlag
Thisisone of the SPS syntax elementsin H.264.
e 0:max_num_ref framesisO.
e 1:max_num_ref framesisnot 0.

aspectRatelnfo

 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).

e VC1: Thisreports ASPECT_HORIZ_SIZE[15:8] and ASPECT_VERT_SIZE[7:0].

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

* MPEG4/H.263 : Thisvaueisindex of Table 6-12 in ISO/IEC 14496-2.

e RV : aspect ratio_info

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

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.

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| DC
A chroma format indicator

lumaBitdepth
A bit-depth of luma sample

chromaBitdepth
A bit-depth of chroma sample

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

rdptr
A read pointer of hitstream buffer

wr Ptr
A write pointer of bitstream buffer

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

mp2Bar datalnfo
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.
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numReor der Frames
Thisisnum_reorder_framesinin H.264/AVC VUI syntax (CODA7Q only)
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 acti veFor mat ;

} DecCQut 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

#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i

ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne

Userdata
SET ADDR_REP _USERDATA, and userdata consists of two parts, header (offset and
size) and userdata as shown below.

USER DATA(SPS & SEl) ENABLE FLAG

H265 USERDATA FLAG RESERVED 0 (0)
H265 USERDATA FLAG RESERVED 1 (1)
H265_ USERDATA FLAG VUI (2)
H265 USERDATA FLAG RESERVED 3 (3)
H265_USERDATA FLAG PI C TI M NG (4)
H265 USERDATA FLAG | TU T_T35_PRE (5)
H265_ USERDATA FLAG UNREG STERED PRE (6)
H265 USERDATA FLAG | TU T T35 SUF (7)
H265 USERDATA FLAG UNREG STERED SUF (8)
H265 USERDATA FLAG RESERVED 9 (9)

H265 USERDATA FLAG MASTERI NG COLOR VOL  (10)
H265 USERDATA FLAG CHROVA RESAVPLI NG FI LTER HI NT  (11)
H265 USERDATA FLAG KNEE_FUNCTI ON_INFO  (12)

are  written from the  memory address  specified to

of fset _00(32bit) | size_00(32bit)
of fset _01(32bit) | size_01(32bit)

[
[
| header
[
[

user DataNum

Thisisthe number of user data.

user DataSize

Thisisthe size of user data.

user DataBufFull
When userDataEnable 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
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size is bigger than the user data buffer size, VPU reports user data as much as buffer size,
skips the remainings and sets userDataBufFull.

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

Vp8PiclInfo

typedef struct {
unsi gned showFr ane 1
unsi gned ver si onNunber 3
unsi gned refl dxLast . 8;
unsi gned refldxAltr 8
unsi gned refldxCGold 8
} Vp8Pi cl nf o;

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 atref(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

t ypedef struct {
int view dxDi spl ay;
int view dxDecoded;
} MrcPi cl nfo;

Description

Thisis a data structure for MV C specific picture information. Only MV C decoder returns this
structure after decoding aframe.

viewl dxDisplay
Thisis view index order of display frame buffer corresponding to indexFrameDisplay of
DecOutputinfo structure.
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viewldxDecoded
Thisisview index order of decoded frame buffer corresponding to indexFrameDecoded of
DecOutputinfo structure.

AvcFpaSei

Description

typedef struct {

unsi gned exi st;

unsi gned framePacki ngArrangenent | d;

unsi gned franmePacki ngArrangenent 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 franmePacki ngArrangenent Ext ensi onFl ag;

unsi gned franmePacki ngArrangenent Type;

unsi gned contentlnterpretati onType;

unsi gned frame0G i dPositionX;

unsi gned frame0G i dPositionY;

unsi gned framelG i dPositionX;

unsi gned framelG i dPositionY;

unsi gned franePacki ngArrangenent Repetiti 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
Thisisaflag to indicate whether H.264/AV C FPA SEI exists or not.
* 0:H.264/AVC FPA SEI does not exist.
» 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.

Version 1.8.14

Chips&Media 51



Confidential

WAVE420L HEVC Codec IP DATA TYPE DEFINITIONS

currentFramel sFrameOFlag
It indicates the current decoded frame and the next decoded frame in output order.

frame0SelfContainedFlag
It indicateswhether 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 indicateswhether inter prediction operations within the decoding process for the samples
of constituent frame 1 of the coded video sequencerefer 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.

frameOGridPositionX
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 O below the
spatia 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 HdPar anfl ag;
i nt nal Hr dPar anfl ag;
} AvcHrdl nfo;

Thisisadatastructurefor 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 |SO/IEC
14496-10 E.1 VUI syntax.

cpbMinusl
cpb_cnt_minusl
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vclHrdParamFlag
vcl_hrd parameters present flag

nalHrdParamFlag
nal_hrd parameters present flag

AvcRpSei

typedef struct ({

unsi gned exi st;

int recoveryFrameCnt;

i nt exact Mat chFl ag;

i nt brokenLi nkFl ag;

i nt changi ngSli ceG oupl dc;
} AvcRpSei ;

Description

Thisisadatastructure for H.264/AV C specific pictureinformation. (H.264/AV C decoder only)
VPU returns this structure after decoding a frame. For detailed information, refer to 1ISO/IEC
14496-10 D.1.7 Recovery point SEI message syntax.

exist
Thisis aflag to indicate whether H.264/AV C RP SEI exists or not.

* 0:H.264/AVC RP SEI does not exist.
» 1:H.264/AVC RP SEI exists.

recover yFrameCnt
recovery_frame cnt

exactMatchFlag
exact_match_flag

brokenLinkFlag
broken link_flag

changingSliceGroupldc
changing_slice_group_idc

H265Rp Sei

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

Description

Thisis a data structure for H.265/HEV C specific picture information. (H.265/HEV C decoder
only) VPU returns this structure after decoding aframe.
exist

Thisis aflag to indicate whether H.265/HEV C RP SEI exists or not.

* 0: H.265/HEVC RP SEI does not exist.
e 1:H.265/HEVC RP SEl exists.

recover yPocCnt
recovery_poc_cnt
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H265Info

exactMatchFlag

exact_match_flag

brokenLinkFlag

broken link_flag

Description

typedef struct ({

int decodedPCC;
int displayPCC
int tenporalld;

} H265I nf o;

decodedPOC

This is a data structure that H.265/HEV C decoder returns for reporting POC (Picture Order
Count).

A POC vaue 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

DecOutputinfo

typedef struct {

nt i ndexFraneDi spl ay;

nt i ndexFrameDi spl ayFor Til ed;
nt i ndexFr aneDecoded;

nt indexl nt er FrameDecoded,;
nt i ndexFrameDecodedFor Til ed;
nt nal Type;

nt picType;

nt picTypeFirst;

nt numOf Er r MBs;

nt numOf Tot MBs;

nt numOf Err MBsl nDi spl ay;

nt numOf Tot MBsl nDi spl ay;
BOCL ref M ssi ngFraneFl ag;

int notSufficientSliceBuffer;
int notSufficientPsBuffer;

i nt decodi ngSuccess;

int interlacedFrane;

i nt chunkReuseRequi r ed;
VpuRect rcDi spl ay;

int dispPicWdth;

int di spPi cHei ght;

VpuRect rcDecoded;

int decPi cWdth;

int decPi cHei ght;

i nt aspect Rat el nf o;

int fRateNunerator;

i nt fRateDenoni nator;

Vp8Scal el nfo vp8Scal el nf o;
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Vp8Pi cl nfo vp8Pi cl nfo;

M/cPi cl nfo nvcPi cl nf o;

AvcFpaSei avcFpaSei ;

AvcHrdl nfo avcHrdl nfo;

AvcWVui | nfo avcVui | nf o;

H2651 nf o h265I nf o;

i nt vclNpfFi el dl nfo;

int np2Di spVer Si ze;

int np2Di spHor Si ze;

i nt np2Npf Fi el dl nf o;

MP2Bar Dat al nf o np2Bar dat al nf o;

MP2Pi c¢Di spExt I nfo np2Pi cDi spExt | nf o;
AvcRpSei avcRpSei ;

H265RpSei h265RpSei ;

i nt avcNpf Fi el dl nf o;

int avcPocPi c;

int avcPocTop;

int avcPocBot ;

Ui nt 32 avcTenporal | d;

/1 Report Information

int pictureStructure;

nt topFieldFirst;

nt repeatFirstField;

nt progressiveFrane;

nt fiel dSequence;

nt franeDct;

nt nal Refl dc;

nt decFramel nf o;

nt picStrPresent;

nt picTimngStruct;

nt progressiveSequence;

nt np4Ti nmel ncrenent ;

nt np4Mdul oTi meBase;

DecCQut put Ext Dat a decCQut put Ext Dat a;

i nt consunedByte;

int rdPtr;

int whktr;

Physi cal Address byt ePosFranmeStart ;
Physi cal Addr ess byt ePosFr aneEnd;
FraneBuf f er di spFrane;

int frameDi spl ayFl ag;

i nt sequenceChanged;

/1 CODA9: [0] 1 - sequence changed
/'l WAVEX: [5] 1 - H 265 profile changed
/1 [16] 1 - resolution changed
/1 [19] 1 - nunber of DPB changed

i nt streanEndFl ag;

int frameCycl e;

int errorReason;

int errorReasonExt;

i nt war nl nf o;

Ui nt 32 sequenceNo;

int rvTr;

int rvTrB;

int i ndexFranmePrescan;
#i f def SUPPORT_REF_FLAG REPORT

int frameReferenceFl ag[ 31];
#endi f

I nt 32 seekCycl e;
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Description

I nt 32 par seCycl e;
I nt 32 decodeCycl e;
Int32 ctuSize;

I nt 32 out put Fl ag;

} DecQut put | nfo;

The data structure to get result information from decoding a frame.

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 datato 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 V C1), thisindex might be different with

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

seguence decoding has been finished or not.

» -3(OxFFFD) : It iswhen decoder skip option ison.

» -2(OXFFFE) : It iswhen decoder have decoded sequence but cannot give adisplay output
due to reordering.

» -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: It indicates 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.

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
resolution.

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_type in 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 number of error coded unit in a decoded picture.
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numOfTotMBs
Thisisthe number of coded unit in a decoded picture.

numOfErrM BslnDisplay
Thisisthe number of error coded unit in a picture mapped to indexFrameDisplay.

numOfTotM Bsl nDisplay
Thisisthe number of coded unit in a picture mapped to indexFrameDisplay.

refMissingFrameFlag
Thisindicates that the current frame's references are missing in decoding. (WAVE only)

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
remaining pictures of the current bitstream without closing the current instance, eventhough
several pictures could be error-corrupted. (H.264/AVC BP only)

notSufficientPsBuffer
Thisisaflag which 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 slice header syntax of H.264/AVC
stream, VPU returns 0 without proceeding MB decode routine.
* 0: It indicates incomplete finish of decoding process
» 1:Itindicates complete finish of decoding process

interlacedFrame
» 0: A progressive frame which consists of one picture
* 1: Aninterlaced 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: It iswhen VPU is not 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.
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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-
ATORS In 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.

vp8Scalelnfo
Thisis VP8 upsampling information. Refer to the section called “ Vp8Scalelnfo” .

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

mvcPicl nfo
Thisis MV C 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
ThisisH.264/AVC VUI information. Refer to the section called “ AvcVuilnfo” .

h265I nfo
Thisis H.265/HEV C picture information. Refer to the section called “ H265Info” .

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)
o 2:Top (bottom-field missing)
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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.
* 0: Paredfields
 1: Bottom (top-field missing)
e 2: Top (bottom-field missing)

mp2Bar datal nfo
Thisisbar information in 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 AvcRpSal” .

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

“H265RpSei” .

avcNpfFieldinfo
Thisfield isvalid only for H.264/AV C decoding. Field information of display frameindex
isreturnedoni ndexFr ameDi spl ay. Refer to thethe section called “ AveNpfFieldinfo” .
* 0: Paredfields
» 1: Bottom (top-field missing)
o 2:Top (bottom-field missing)

avcPocPic
This field 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.

avcTemporalld
This field reports the target temporal 1D of current picture. This is valid in H.264/AVC
decoder.

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
e VC1:FCM
— 0: Progressive
— 2: Frameinterlace
— 3: Fiedinterlaced
e MPEG?2 : picture structure
— 1: TopField
— 2: BotField
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— 3: Frame
« MPEG4: N/A
» Readl 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 line in frame buffer.

repeatFirstField
This variable indicates Repeat First Field that repeatsto display the first field. Thisflagis
valid for VC1, AVS, and MPEG2.

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
This variable 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.

decFramel nfo
» 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” .
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consumedByte
The number of bytes that are consumed by VPU.

rdptr
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).

bytePosFrameEnd
It indicates the 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_DecGetlnitiaInfo() 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 cycle number of decoding one frame.

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)

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)
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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. (WAVEA4 only) In the prescan phase, VPU parses bitstream and pre-

allocates frame buffers.

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.

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

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

seekCycle
This variable reports the number of cycles in seeking phase on the command queue.
(WAVES only)

parseCycle
This variable reports the number of cycles in prescan phase on the command queue.
(WAVES only)

decodeCycle
This variable reports the number of cycles in decoding phase on the command queue.
(WAVES only)

ctuSize
A CTU size (only for WAVE series)
» 16: CTU16x16
e 32:CTU32x32
* 64:CTU6G4x64

outputFlag
This variable reports whether the current frame is bumped out or not. (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] ;
Fr aneBuf f er f r amebuf Pool [ 64] ;

} DecGet Franebuf I nf o;

Description

Thisis 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
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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

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

vbMvCol
The information of frame buffer to save motion vector collocated buffer

framebufPool
This is 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].

DecQueueStatusinfo

t ypedef struct {
U nt32 instanceQueueCount;
U nt32 total QueueCount;

} DecQueueSt 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.

totalQueueCount
This variable indicates the number of queued commands of all instances.

EncMp4Param

typedef struct {
int np4DataPartitionEnabl e;
i nt np4Reversi bl eVl cEnabl e;
int nmp4lntrabDcVl cThr;
i nt np4HecEnabl e;
int np4Verid;

} EncMpdPar am

Description

This is a data structure for configuring MPEG4-specific parameters in encoder applications.
(CODAZ9 encoder only)

mp4DataPartitionEnable
It encodes with MPEG4 data_partitioned coding tool.

mp4ReversibleVIcEnable
It encodes with MPEGA4 reversible vic coding tool.
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mpd4intraDcVIcThr
It encodes with MPEG4 intra_dc_vlc_thr coding tool. The valid 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;
int h263AnnexJEnabl e;
int h263AnnexKEnabl e;
int h263AnnexTEnabl e;
} EncH263Par am

Description

Thisisadata structure for configuring H.263-specific parametersin 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 picQ;
int nunRef Pi cLO;
int refPocLO;
int refPoclLl;
int tenporalld;
} Cust omGopPi cPar am

Description
Thisisadatastructure for custom GOP parameters of the given picture. (WAVE encoder only)

picType
A picture type of Nth picture in the custom GOP

pocOffset
A POC of Nth picturein the custom GOP

picQp
A quantization parameter of Nth picture in the custom GOP
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refPocL 0
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 picture in the custom GOP

CustomGopParam

typedef struct ({
i nt custonGopSi ze;
i nt useDeriveLanbdaWei ght;
Cust onGopPi cPar am pi cPar ani MAX_GOP_NUM ;
nt gopPi cLanbda] MAX_GOP_NUM ;
nt enTenpor al Layer Qp;
nt tidQo;
nt tidQil;
nt tidQ2;
nt tidPeri odO;
} Cust omGopPar am

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

customGopSize
The size of custom GOP (0~8)

useDerivel ambdaWeight
It internally derives alamda weight instead of using the given lamda weight.

picParam
Picture parameters of Nth picture in custom GOP

gopPicL ambda
A lamdaweight of Nth picture in custom GOP

enTemporalL ayerQp
Enable QP setting of each temporal layers

tidQpO0
Specifies a QP value of temporal layer O

tidQp1
Specifies a QP value of temporal layer 1

tidQp2
Specifies a QP value of temporal layer 2

tidPeriodO
Specifies the period of temporal layer O

HevcCtuOptParam

typedef struct ({
int roi Enabl g;
int roiDeltaQp;
i nt mapEndi an;
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Description

int mapStride;
Physi cal Addr ess addr Roi Ct uMap;
Physi cal Addr ess addr Ct uMbdeMap;
int ctuMdeEnabl e;
Physi cal Address addr Ct uQoMap;
int ctuQeEnabl e;

} HevcCt uOpt Par am

This is a data structure for setting CTU level options (ROI, CTU mode, CTU QP) in H.265/
HEV C encoder (WAVE4 encoder only).

roiEnable
It enables ROl map. NOTE: It isvalid when rcEnableis on.

roiDeltaQp
It specifies adelta QP that is used to calculate ROl QPs internally.

mapEndian
It specifies endianness of ROI CTU map. For the specific modes, refer to the EndianMode
of the section called * DecOpenParam’ .

mapStride
It specifies the stride of CTU-level ROI/mode/QP map. It should be set with the value as
below.

(Wdth + CTB_SIZE - 1) / CTB_SIZE

addrRoiCtuMap
The start buffer address of ROl map

ROI map holdsimportancelevelsfor CTUswithin apicture. The memory sizeisthe number
of CTUs of picturein bytes. For example, if there are 64 CTUs within a picture, the size of
ROI map is 64 bytes. All CTUs have their ROI importance level (0 ~ 8 ; 1 byte) in raster
order. A CTU with a high ROI importance level is encoded with a lower QP for higher
quality. It should be given when roiEnableis 1.

addrCtuModeM ap
The start buffer address of CTU mode map

The memory size is the number of CTUs of picture in bytes. For example if there are 64
CTUswithin a picture, the size of CTU map is 64 bytes. It should be given when ctuMod-
eEnableis 1.

The content of ctuModeMap directly is mapped to the coding mode which is used to encode
the CTU. l.e, if (ctuModeMap[K] is 2), it means that CTU(K) is encoded with force intra.

* 0: Normal

« 1:CTU skip

e 2:Forceintra

ctuModeEnable
It enables CTU mode map that allows CTUsto be encoded with force intraor to be skipped.

addrCtuQpMap
The start buffer address of CTU gp map

The memory size is the number of CTUs of picture in bytes. For example if there are 64
CTUswithin apicture, the size of CTU map is 64 bytes. It should be given when ctuQpEn-
ableis 1.
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The content of ctuQpMap directly is mapped to the QP used to encode the CTU. l.g, if
(ctuQpMap[k] is5), it means that CTU(K) is encoded with QP 5.

ctuQpEnable
It enables CTU QP map that allows CTUs to be encoded with the given QPs.

Note | rcEnable should be turned off for this, encoding with the given CTU QPs.

HevcCustomMapOpt

typedef struct {

int roi AvgQp;

i nt custonRoi MapEnabl e;

i nt custonlLanmbdaMapEnabl e;

i nt custonVbdeMapEnabl e;

i nt cust onCoef Dr opEnabl e;

Physi cal Addr ess addr Cust onivap;
} HevcCust omvVapOpt ;

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.

customRoiMapEnable
It enables ROI map.

customLambdaM apEnable
It enables custom lambda map.

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
The address of custom map

HevcVuiParam

typedef struct {
Ui nt 32 vui Par anfl ags;
Ui nt 32 vui Aspect Rati ol dc;
U nt 32 vui Sar Si ze;
Ui nt 32 vui Over ScanAppropri at e;
Ui nt 32 vi deoSi gnal ;
Ui nt 32 vui Chr onaSanpl elLoc;
Ui nt 32 vui Di spW nLef t Ri ght;
Ui nt 32 vui Di spW nTopBott om
} HevcVui Par am

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

vuiParamFlags
It specifies vui_parameters present_flag.
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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.

vuiChromaSamplel oc
It specifies chroma_sample loc_type top field and
chroma_sample loc_type bottom field.

vuiDispWinL eftRight
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.

HevcSEIDataEnc

Description

t ypedef struct {
Ui nt 32 prefixSei Nal Enabl e;
Ui nt 32 prefixSei Dat aSi ze;
Ui nt 32 prefixSei Dat aEncOr der;
Physi cal Address prefixSei Nal Addr ;
Ui nt 32 suffi xSei Nal Enabl e;
Ui nt 32 suffixSei DataSi ze;
Ui nt 32 suffixSei Dat aEncOr der;
Physi cal Address suffi xSei Nal Addr ;
} HevcSEl Dat aEnc;

Thisis adata structure for setting SEI NALs in H.265/HEV C encoder.

prefixSeiNalEnable
It enables to encode the prefix SEI NAL which is given by HOST application.

prefixSeiDataSize
Thetotal byte size of the prefix SEI

prefixSeiDataEncOrder
A flag whether to encode PREFIX_SEI DATA with a picture of this command or with a
source picture of the buffer at the moment
e 0:encode PREFIX_SEI DATA when the current input source picture is encoded.
e 1:encode PREFIX_SEI DATA at this command.

prefixSeiNalAddr
The start address of the total prefix SEI NALsto be encoded

suffixSeiNalEnable
It enables to encode the suffix SEI NAL which is given by HOST application.

suffixSeiDataSize
Thetotal byte size of the suffix SEI
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suffixSeiDataEncOrder
A flag whether to encode SUFFIX_SEI DATA with a picture of this command or with a
source picture of the buffer at the moment
e 0:encode SUFFIX_SEI_DATA when the current input source picture is encoded.
e 1:encode SUFFIX_SEI DATA at this command.

suffixSeiNalAddr
The start address of the total suffix SEI NALSs to be encoded

EncHevcParam

typedef struct {

int profile;

nt |evel;

nt tier;

nt internal Bit Dept h;

nt chromaFormat | dc;

nt | ossl essEnabl e;

nt constl ntraPredFl ag;

nt gopPresetl dx;

nt decodi ngRef reshType,;

nt intraQp;

nt intraPeriod;

nt conf W nTop;

nt conf W nBot ;

nt conf WnLeft;

nt conf WnRi ght;

nt i ndependSli ceMde;

nt i ndependSli ceMbdeAr g;

nt dependSli ceMode;

nt dependSli ceMbdeAr g;

nt intraRefreshhbde;

nt intraRefreshArg;

nt useReconmmendEncPar am

nt scal i ngLi st Enabl e;

nt cuSi zeMbde;

nt tmvpEnabl e;

nt wppEnabl e;

nt maxNumver ge;

nt dynami cMer ge8x8Enabl e;
nt dynam cMer gel6x16Enabl e;
nt dynam cMer ge32x32Enabl e;
nt di sabl eDebl k;

nt |fCrossSliceBoundaryEnabl e;
nt betaO fsetDiv2;

nt tcOffsetDi v2;

nt skiplntraTrans;

nt saoEnabl e;

nt intralnlnterSliceEnable;
nt i ntraNxNEnabl e;

nt intraQOfset;

nt initBufLevel x8;

nt bitAll ochbde;

nt fixedBitRati o[ MAX_GOP_NUM ;
nt culLevel RCEnabl e;

nt hvsQPEnabl e;

nt hvsQScal eEnabl e;

nt hvsQScal e;

nt hvsMaxDel t aQp;

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
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
int mnQp;
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[ [ #i

int nmaxQ;

int maxDel t aQp;

int transRate;

/1 CUSTOM GOP

Cust omGopPar am gopPar am
HevcCt uOpt Par am ct uOpt Par am
HevcVui Par am vui Par am

Ui nt 32 numnni t sl nTi ck;

Ui nt32 tineScal e;

Ui nt 32 nunili cksPocDi f f One;
int chromaCbhQOf fset;

int chromaCr QO f set;

int initial ReQp;

Ui nt32 nrYEnabl e;

Ui nt32 nrCbhEnabl e;

Ui nt32 nrCrEnable;

Ui nt32 nrNoi seEst Enabl e;
Ui nt32 nrNoiseSignay;

U nt32 nrNoiseSi gnaCh;

U nt32 nrNoiseSi gnaCr;

/1 ENC_NR_WEI GHT

U nt32 nrintraWighty;

U nt32 nrlntraWeightCb;

U nt32 nrlntraWeightCr;

U nt32 nrinterWighty;

Ui nt32 nrlnterWightChb;

U nt32 nrlnterWightCr;

/1 ENC_I NTRA_M N_NMAX_QP

Ui nt32 intraM nQp;

Ui nt32 intraMaxQp;

Ui nt 32 enabl eAFBCD;

Ui nt 32 useLongTerm

int f or cedl dr Header Enabl e;
/1 newy added for WAVE520
f def WAVE520

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 MeanbDi ff;

Ui nt 32 bgLanmbdaQp;

int bgDel t aQp;

U nt32 til eNunCol s;

U nt32 til eNunmRows;

Ui nt32 tileUnifornSpaceEnabl e;

Ui nt 32 custonlLanbdaEnabl e;
Ui nt 32 cust onVDEnabl e;
int puO4Del t aRat e;

nt puO8Del t aRat e;

nt pul6Del t aRat e;

nt pu32Del t aRat e;

nt puO4l ntraPl anar Del t aRat e;
nt puO4l ntraAngl eDel t aRat e;
nt pu08I ntraPl anar Del t aRat e;

nt pu08I ntrabDcDel t aRat e;
nt pu08I ntraAngl eDel t aRat e;

i
i

i

i

i

int puO4l ntrabDcDel t aRat e;

i

i

i

i

int pul6l ntraPl anar Del t aRat e;
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nt
nt
nt
nt
nt
nt
nt
nt
nt
nt
nt
nt
nt
nt
nt
nt
nt
nt
nt
nt
nt

pul6l ntrabDcDel t aRat e;
pul6l ntraAngl eDel t aRat e;
pu32l ntraPl anar Del t aRat e;
pu32l ntraDcDel t aRat €;
pu32l ntraAngl eDel t aRat e;
cu08l ntrabDel t aRat €;
cu08l nt er Del t aRat €;
cuO8Mer geDel t aRat e;
cul6l ntrabDel t aRat €;
cul6l nt er Del t aRat €;
cul6Mer geDel t aRat e;
cu32l ntrabDel t aRat €;
cu32l nter Del t aRat €;
cu32Mer gebDel t aRat e;
coef Cl ear Di sabl e;

m nQl ;

maxQol ;

m nQP;

max QoP;

m nQB;

max QpB;

Physi cal Addr ess cust onLanbdaAddr ;

Physi cal Addr ess user Scal i ngLi st Addr;
/1 #endi f

/1l for H 264 on WAVE

nt
nt
nt
nt
nt
nt
nt
nt
nt
nt

nt

avcl dr Peri od;

r doSki p;

| anbdaScal i ngEnabl e;
t ransf or nBx8Enabl e;
avcSl i ceMbde;

avcSli ceArg;

i nt raMoRef r eshMode;
i ntraMbRef r eshAr g;
nbLevel RcEnabl g;

ent ropyCodi ngWbde;

s2f meDi sabl e;

Ui nt 32 rcWei ght Par am
Ui nt 32 rcWei ght Buf;
} EncHevcPar am

Thisis adata structure for H.265/HEV C encoder parameters.

profile
A profile indicator
e 1:main
e 2:mainl0

level

A level indicator (level * 10)

tier

A tier indicator
 0:Man
e 1:High

internalBitDepth
A bit-depth (8bit or 10bit) which VPU internally uses for encoding
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VPU encodes with interna BitDepth instead of InputBitDepth. For example, if InputBit-
Depth is 8 and InternalBitDepth is 10, VPU converts the 8-bit source frames into 10-bit

ones and then encodes them.

chromaFormatldc
A chroma format indicator (O for 4:2:0)

losslessEnable
It enables lossless coding.

constintraPredFlag
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
The type of | picture to beinserted at every intraPeriod
* 0:Non-IRAP
« 1:CRA
+ 2:1DR

intraQP
A quantization parameter of intra picture

intraPeriod
A period of intra picturein GOP size

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
e 1:Slicein CTU number

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

dependSliceM ode
A slice mode for dependent dlice
* 0: Nomulti-slice
e 1:Slicein CTU number
e 2: Slicein number of byte

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

intraRefreshMode
An intrarefresh mode

Version 1.8.14

Chips&Media

72



Confidential

WAVE420L HEVC Codec IP DATA TYPE DEFINITIONS

0: Nointrarefresh
1: Row

2: Column
3:StepsizeinCTU

intraRefreshArg
The number of CTU (only valid when intraRefreshMode is 3.)

useRecommendEncPar am
It uses one of the recommended encoder parameter presets.
* 0: Custom
» 1: Recommend 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)

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
Maximum number of merge candidates (0~2)

dynamicM er ge8x8Enable
It enables dynamic merge 8x8 candidates.

dynamicM er gel6x16Enable
It enables dynamic merge 16x16 candidates.

dynamicM er ge32x32Enable
It enables dynamic merge 32x32 candidates.

disableDeblk
It disablesin-loop deblocking filtering.

IfCrossSliceBoundaryEnable
It enables filtering across slice boundaries for in-loop deblocking.

betaOffsetDiv2
It enables BetaOffsetDiv2 for deblocking filter.

tcOffsetDiv2
It enables TcOffsetDiv3 for deblocking filter.

skiplntraTrans
It enables transform skip for an intra CU.

saoEnable
It enables SAO (Sample Adaptive Offset).
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intral nlnter SliceEnable
It enables to makeintra CUs in an inter slice.

intraNxNEnable
It enablesintra NxN PUs.

intraQpOffset
It specifies an intra QP offset relative to an inter QP. It is only valid when RateControl is
enabled.

initBufL evelx8
It specifies encoder initial delay. It isonly valid when RateControl is enabled.

encoder initial delay = Initial Delay * |nitBuflLevelx8 / 8

bitAllocM ode
It specifies picture bits allocation mode. It is only valid when RateControl is enabled and
GOP sizeislarger than 1.
» 0: Morereferenced pictures have better quality than less referenced pictures.
» 1: All picturesin a GOP have smilar image quality.
» 2: Each picture bitsin a GOP is alocated according to FixedRatioN.

fixedBitRatio
A fixed bit ratio (1 ~ 255) for each picture of GOP's bit allocation
* 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.

cuLevelRCEnable
It enable CU level rate control.

hvsQPEnable
It enable CU QP adjustment for subjective quality enhancement.

hvsQpScaleEnable
It enable QP scaling factor for CU QP adjustment when hvsQPEnableis 1.

hvsQpScale
A QP scaling factor for CU QP adjustment when hvcQpenableis 1

hvsM axDeltaQp
A maximum delta QP for HVS

minQp
A minimum QP for rate control

maxQp
A maximum QP for rate control

maxDeltaQp
A maximum delta QP for rate control

transRate
A peak transmission bitrate in bps

gopParam
the section called “ CustomGopParam”
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ctuOptParam
the section called “ HevcCtuOptParam”

vuiParam
the section called “ HevcVuiParam’

numunitsinTick
It specifies the number of time units of aclock operating at the frequency time_scale Hz.

timeScale
It specifies the number of time units that pass in one second.

numTicksPocDiffOne
It specifies the number of clock ticks corresponding to a difference of picture order count
values equal to 1.

chromaCbQpOffset
The value of chroma(Cb) QP offset (only for WAVE420L)

chromaCrQpOffset
The value of chroma(Cr) QP offset (only for WAVE420L)

initialRcQp
Thevalueof initial QP by HOST application. Thisvalueismeaninglessif INITIAL_RC_QP
is63. (only for WAVE420L)

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 reduction. When thisis disabled, noise estimation is carried
out ouside VPU.

nrNoiseSigmaY
It specifies Y noise standard deviation if no use of noise estimation (nrNoiseEstEnableis0).

nrNoiseSigmaCb
It specifies Cb noise standard deviation if no use of noise estimation (nrNoiseEstEnable
is0).

nrNoiseSigmaCr
It specifies Cr noise standard deviation if no use of noise estimation (nrNoiseEstEnableis0).

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)

intraMinQp
It specifies aminimum QP for intrapicture (0O ~ 51). It is only valid when RateControl is 1.

intraM axQp
It specifies amaximum QP for intra picture (O ~ 51). Itisonly valid when RateControl is 1.

enableAFBCD
It enables AFBCD function that isableto receive AFBC(ARM Frame Buffer Compression)
format stream as source input and decode them.

useLongTerm
It enables long-term reference function.

for cedl dr Header Enable
It enables every IDR frame to include VPS/SPS/PPS.

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

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
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avcSliceArg
The number of MB for a slice when avcSliceModeis set with 1

intraM bRefreshM ode
Anintrarefresh mode
e O:nointrarefresh
e 1:row
e 2:column
* 3:g8epsizeinCTU

intraM bRefreshArg
It Specifies an intra MB refresh interval. Depending on intraMbRefreshMode, it can mean
one of the followings.
e The number of consecutive MB rows for intraM bRefreshMode of 1
e The number of consecutive MB columns for intraMbRefreshM 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 encoder).

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)

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.

EncChangeParam

typedef struct {
i nt changePar aMode;
int enabl e_option;
/1 ENC_PI C_PARAM CHANGE
int |ossl essEnabl e;
int constlntraPredFl ag;
int chromaChQOf fset;
int chromaCr QO f set;
/'l ENC_I NTRA_PARAM CHANGE
i nt decodi ngRefreshType;
int intraPeriod;
int intraQp;
/1 ENC_CONF_W N_TOP_BOT_CHANGE
int confWnTop;
int confWnBot ;
/1 ENC_CONF_W N_LEFT_RI GHT_CHANGE
int confWnLeft;
int confWnRi ght;
/'l ENC_FRAVME_RATE_CHANGE
int frameRate;
/1 ENC_I NDEPENDENT_SLI CE_CHANGE
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i nt independSliceMbde;

int independSli ceMbdeArg;

/1 ENC_DEPENDENT_SLI| CE_CHANGE
int dependSli ceMde;

i nt dependSli ceMdeAr g;

/1 ENC_I NTRA_REFRESH_CHANGE
int intraRefreshMde;

int intraRefreshArg;

/| ENC_PARAM CHANGE

i nt useReconmendEncPar am

nt scal i ngLi st Enabl e;

nt cuSi zeMbde;

nt t mvpEnabl e;

nt wppEnabl e;

nt maxNumver ge;

nt dynam cMer ge8x8Enabl e;
nt dynam cMer gel6x16Enabl e;
nt dynam cMer ge32x32Enabl e;
nt di sabl eDebl k;

nt | fCrossSliceBoundaryEnabl e;
nt betaCffsetD v2;

nt tcOffsetDiv2;

nt skiplntraTrans;

nt saoEnabl e;

nt intralnlnterSliceEnable;
nt intraNxNEnabl e;

/1 ENC_RC_PARAM CHANGE

int rcEnabl e;

int intra@Cfset;

int initBuflLevel x8;

i

i

nt bitAll ochMde;
nt fixedBitRati o[ MAX_GOP_NUM ;

int cuLevel RCEnabl e;

int hvsQPEnabl g;

int hvsQ@sScal eEnabl e;

int hvsQScal e;

int initial Del ay;

Uint32 initial ReQp;

/1 ENC_RC_M N_MAX_QP_CHANGE
int mnQ;

int nmaxQ;

int maxDel t aQp;

/'l ENC_TARGET_RATE_CHANGE
int bitRate;

/1 ENC_TRANS_RATE_CHANGE
int transRate;

/1 ENC_RC_| NTRA_M N_MAX_CHANGE
int intravaxQp;

int intraM nQp;

/1 ENC_ROT_PARAM CHANGE

int rotEnabl e;

i nt rot Mde;

/1 ENC_NR_PARAM CHANGE

U nt32 nrYEnabl e;

U nt32 nrCbEnabl e;

U nt32 nrCrEnable;

Ui nt32 nrNoi seEst Enabl e;
Ui nt32 nrNoiseSignay;

U nt32 nrNoiseSi gnaCb;
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Ui nt 32
/1 ENC_NR_WEI GHT_CHANGE
Ui nt 32
Ui nt 32
U nt 32
Ui nt 32
Ui nt 32
Ui nt 32
/1 ENC

Ui

nt32

nr Noi seSi gmaCr ;

nrlntraWeight;

nrl ntraWei ght Cb;
nrlntraWei ght Cr;
nrlnterWight;

nr | nt er Wi ght Cb;
nrlnterWeightCr;

NUM_UNI TS_| N_TI CK_CHANGE
nunmni t sl nTi ck;

/1 ENC_TI ME_SCALE_CHANGE
Ui nt 32

/1 belows are only for WAVE5 encoder

U nt 32
Ui nt 32
Ui nt 32
Ui nt 32
Ui nt 32
U nt 32
Ui nt 32
Ui nt 32

nt

Ui nt 32
U nt 32

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

ti meScal e;

nunti cksPocDi f f One;
nmonochr oneEnabl e;

st rongl nt r aSnoot hEnabl e;
wei ght Pr edEnabl e;

bgDet ect Enabl e;

bgThrDi ff;

bgThr MeanDi ff;
bgLanbdaQp;

bgDel t aQp;

cust onLanbdaEnabl e;

cust omVDEnabl e;

puO4Del t aRat e;

puO8Del t aRat e;

pul6Del t aRat e;

pu32Del t aRat e;

puO4l ntraPl anar Del t aRat e;
puO4l ntraDcDel t aRat €;
puO4l ntr aAngl eDel t aRat e;
puO8l nt r aPl anar Del t aRat e;
puO8l ntraDcDel t aRat e;
puO8l nt r aAngl eDel t aRat e;
pul6l ntraPl anar Del t aRat e;
pul6l ntrabDcDel t aRat e;
pul6l ntraAngl eDel t aRat e;
pu32l ntraPl anar Del t aRat e;
pu32l ntraDcDel t aRat €;
pu32l ntraAngl eDel t aRat e;
cu08l ntrabDel t aRat e;

cu08l nt er Del t aRat e;
cuO8Mer geDel t aRat e;

cul6l ntrabDel t aRat e;

cul6l nterDel t aRat e;
cul6Mer geDel t aRat e;

cu32l ntrabDel t aRat e;

cu32l nterDel t aRat e;
cu32Mer gebDel t aRat e;

coef d ear Di sabl ¢;

seqRoi Enabl e;

} EncChangePar am

Thisis adata structure for encoding parameters that have changed.

changeParaM ode
» 0: changesthe COMMON parameters.
» 1:Reserved
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enable_option
the section called “ ChangeCommonParam’

losslessEnable
It enables lossless coding.

constlntraPredFlag
It enables constrained intra prediction.

chromaCbQpOffset
The value of chroma(Cb) QP offset (only for WAVE420L)

chromaCr QpOffset
The value of chroma(Cr) QP offset (only for WAVE420L )

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

intraPeriod
A period of intrapicturein GOP size

intraQP
A quantization parameter of intrapicture

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

frameRate
A framerate indicator ( x 1024)

independSliceM ode
A slice mode for independent slice
* 0:nomulti-dlice
e 1:Slicein 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:Slicein CTU number
e 2: Slicein number of byte

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

intraRefreshM ode
An intrarefresh mode
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e 0: Nointrarefresh
e 1:Row

e 2:Column

e 3:StepsizeinCTU

intraRefreshArg
The number of CTU (only valid when intraRefreshModeis 3.)

useRecommendEncParam
It uses arecommended ENC_PARAM setting.
* 0: Custom
* 1: Recommended ENC_PARAM
* 2~3:Reserved

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.
« 0:8x8
e 1:16x16
o 2:32x32

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
Maximum number of merge candidates (0~2)

dynamicM er ge8x8Enable
It enables dynamic merge 8x8 candidates.

dynamicM er gel6x16Enable
It enables dynamic merge 16x16 candidates.

dynamicM er ge32x32Enable
It enables dynamic merge 32x32 candidates.

disableDeblk
It disablesin-loop deblocking filtering.

IfCrossSliceBoundaryEnable
It enables filtering across slice boundaries for in-loop deblocking.

betaOffsetDiv2
It enables BetaOffsetDiv2 for deblocking filter.

tcOffsetDiv2
It enables TcOffsetDiv3 for deblocking filter.

skiplntraTrans
It enables transform skip for an intra CU.

saoEnable
It enables SAO (Sample Adaptive Offset).
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intral nlnter SliceEnable
It enables to makeintra CUs in an inter slice.

intraNxNEnable
It enablesintra NxN PUs.

rcEnable

« WAVE420
— 0: Ratecontral is off.
— 1: Rate control ison.

» CODA9
— 0: Constant QP (VBR, rate control off)
— 1: Constant Bit-Rate (CBR)
— 2: Average Bit-Rate (ABR)
— 4 : Picture levd rate control

intraQpOffset
It specifies an intra QP offset relative to an inter QP. It is only valid when RateControl is
enabled.

initBufL evelx8
It specifies encoder initial delay. It is only valid when RateControl is enabled.

encoder initial delay = Initial Delay * InitBuflLevelx8 / 8

bitAllocM ode
It specifies picture hits allocation mode. It is only valid when RateControl is enabled and
GOPsizeislarger than 1.
» 0: Morereferenced pictures have better quality than less referenced pictures
e 1:All picturesin a GOP have similar image quality
» 2: Each picture bitsin a GOP is allocated according to FixedRatioN

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.

cuLevelRCEnable
It enables CU levd rate control.

hvsQPEnable
It enables CU QP adjustment for subjective quality enhancement.

hvsQpScaleEnable
It enables QP scaling factor for CU QP adjustment when hvsQPEnable is 1.

hvsQpScale
QP scaling factor for CU QP adjustment when hvcQpenableis 1.

initialDelay
Aninitial cpb delay in msec

initialRcQp
Thevalueof initial QP by HOST application. Thisvalueismeaninglessif INITIAL_RC QP
is63. (only for WAVE420L)
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minQp
Minimum QP for rate control

maxQp
Maximum QP for rate control

maxDeltaQp
Maximum delta QP for rate control

bitRate
A target bitrate when separateBitrateEnableis 0

transRate
A peak transmission bitrate in bps

intraM axQp
It specifies amaximum QP for intrapicture (0 ~ 51). It isonly valid when RateControl is 1.

intraMinQp
It specifies aminimum QP for intra picture (0 ~51). It isonly valid when RateControl is 1.

rotEnable
It enables or disable rotation.

rotMode
e [1:0] 90 degree l€ft rotate
- 1=90'
— 2=180'
- 3=270
* [2] vertical mirror
e [3] horizontal mirror

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 reduction. When this is disabled, noise estimation is carried
out ouside VPU.

nrNoiseSigmaY
It specifies Y noise standard deviation if no use of noise estimation (nrNoiseEstEnableis0).

nrNoiseSigmaCb
It specifies Cb noise standard deviation if no use of noise estimation (nrNoiseEstEnable
is0).

nrNoiseSigmacCr
It specifies Cr noise standard deviation if no use of noise estimation (nrNoiseEstEnableis0).

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.
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nrintraweightCb
A weight to Cb noise level for intra picture (0 ~ 31).

nrintraweightCr
A weight to Cr noise level for intra picture (O ~ 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.

nrinterWeightCh
A weight to Cb noise level for inter picture (0 ~ 31).

nrinterWeightCr
A weight to Cr noise level for inter picture (0 ~ 31).

numunitsinTick
It specifies the number of time units of a clock operating at the frequency time_scale Hz.

timeScale
It specifies the number of time units that pass in one second.

AvcPpsParam

t ypedef struct {
int ppsld;
i nt entropyCodi nghbde;
int cabaclnitldc;
i nt transfornBx8Mbde;
} AvcPpsPar am

Description

Thisis adata structure for configuring PPS information at H.264/AV C.

ppsld
H.264 picture_parameter_set_id in PPS. This shall 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
e 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 the range of 0 ~ 2.

transform8x8M ode
It specifies whether to enable 8x8 intra prediction and 8x8 transform or not.
» 0: disable 8x8 intraand 8x8 transform (BP)
» 1: enable 8x8 intraand 8x8 transform (HP)

EncAvcParam

typedef struct {
int constrainedl ntraPredFl ag;
i nt di sabl eDebl k;
int debl kFilterOffset Al pha;

Version 1.8.14 Chips&Media 84



Confidential

WAVE420L HEVC Codec IP DATA TYPE DEFINITIONS

Description

nt debl kFilter O fsetBeta;

nt chromaQOf fset;

nt audEnabl e;

nt franeCroppi ngFl ag;

nt franeCroplLeft;

nt franeCropRight;

nt franeCropTop;

nt franeCropBottom

nt nmvcExt ensi on;

nt intervi ewen;

nt paraset RefreshEn;

nt prefixNal En;

nt svcExtensi on;

nt |evel;
int profile;
/1 [ START] CODA980 & WAVE320
int fieldFlag;
int fieldRefMode; int chronmaFormat400;
int ppsNum
AvcPpsPar am ppsPar anif MAX_ENC_PPS _NUM ;
/1 [END] CODA980 & WAVE320

} EncAvcParam

Thisisadatastructure for configuring H.264/AV C-specific parametersin encoder applications.

constrainedl ntraPredFlag
» 0:disable
o 1:enable

disableDeblk
* 0:enable
e 1:disable
» 2: disable deblocking filter at slice boundaries

deblkFilter OffsetAlpha
deblk_filter_offset_alpha (-6 - 6)

deblkFilter OffsetBeta
deblk_filter_offset_beta (-6 - 6)

chromaQpOffset
chroma_gp_offset (-12 - 12)

audEnable
» 0:disable
e 1:enable

If thisis 1, the encoder generates AUD RBSP at the start of every picture.

frameCroppingFlag
e 0:disable
* 1:enable

If thisis 1, the encoder generates frame_cropping_flag syntax at the SPS header.

frameCropL eft
The sample number of |eft cropping regionin aline. Seethe frame _crop left_offset syntax
in AV C/H.264 SPStabular form. Theleast significant bit of thisparameter should be aways
zero.
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frameCropRight
The sample number of right cropping region in a line. See the frame_crop_right_offset
syntax in AVC/H.264 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 AV C/H.264 SPS tabular 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 AVC/H.264 SPS tabular form. The least significant
bit of this parameter should be always zero.

mvcExtension
MV C extension

interviewEn
MV C extension

parasetRefreshEn
MV C extension

prefixNalEn
MV C extension

svcExtension
SVC extension

level
H.264/AVC leve_idcin SPS

profile
H.264 profile_idc parameter is derived from each coding tool usage.
» 0: Baseline profile
e 1:Main profile
» 2: High profile

fieldFlag
It selects the encoding type, progressive or interlaced.
» 0: Progressive frame encoding.
» 1:Interlaced field encoding.

fieldRefM ode
Reference mode for interlaced field encoding(avc field flagis1).
e 0: Same parity field referencing
e 1: Opposite parity field referencing

chromaFormat400
It specifies type of chroma format.
e 0:YUV 420 format
e 1:YUV 400 monochrome format

ppsNum
Number of PPS. If a PPS has the same pps id, the last PPSis available.

EncSliceMode

t ypedef struct{
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Description

int sliceMode;
int sliceSizeMde;
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.

dliceM ode
» 0: onesdlice per picture
e 1: multiple dlices per picture
» 2: multiple dlice encoding mode 2 for H.264 only.

In normal MPEG4 mode, resync-marker and packet header are inserted between dlice
boundaries. In short video header with Annex K of 0, GOB headers are inserted at every
GOB layer start. In short video header with Annex K of 1, multiple slices are generated. In
AVC mode, multiple slice layer RBSP is generated.

sliceSizeM ode
This parameter means the size of generated slice when sliceMode of 1.
» 0: diceSizeis defined by the amount of bits
o 1:diceSizeis defined by the number of MBsin adlice
» 2:diceSizeisdefined by MBs run-length table (only for H.264)

This parameter is ignored when sliceMode of 0 or in short video header mode with Annex
K of 0.

dliceSize
The size of adlicein bits or in MB numbersincluded in a slice, which is specified by the
variable, sliceSizeMode. This parameter is ignored when sliceMode is 0 or in short video
header mode with Annex K of 0.

MinMaxQpChangeParam

Description

typedef struct {

int maxQ@l Enabl e;
nt maxQpl ;

nt m nQpl Enabl e;
nt mnQpl;

nt nmaxQPEnabl e;
nt maxQP;

nt m nQoPEnabl e;
nt m nQP;

} M nMaxQ@ChangePar am

This data structure is used when HOST wants to change min/max QP values.

maxQpl Enable
A maximum QP enable flag for | picture

maxQpl
A maximum QP of | picture for rate control

minQpl Enable
A minimum QP enable flag for | picture
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minQpl

A minimum QP of | picture for rate control

maxQpPEnable
A maximum QP enable flag for P picture

maxQpP

A maximum QP of P picture for rate control

minQpPEnable
A minimum QP enable flag for P picture

minQpP

A minimum QP of P picture for rate control

ChangePicParam

Description

t ypedef

#i fdef AUTO.

#endi f
i

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

nt
nt
nt
nt
nt
nt

nt

struct{

Maxdel t aQp;

M ndel t aQp;
HvsQpScal eDi v2;
EnHvsQp;
EnRowlLevel Rc;
RcHvsMaxDel t aQp;
Ganmg,;

GanmaEn;

Rcl ni t Del ay;

Set DgpNum

dagpl[ 8] ;

RcGopl QO f set ;
RcGopl QoOF f set En;
FRM_SKI P_DROP
EnAut oFr nSki p;
EnAuToFr nDr op;
VbvThr eshol d;
QThr eshol d;
MaxCont i nuousFr aneSki pNum
MaxCont i nuousFr aneDr opNum

r c\Wei ght Fact or;

} ChangePi cPar am

This data structure is used when HOST wants to change picture level parameter values.

MaxdeltaQp
A maximum delta QP for HVS

MindeltaQp
A minimum delta QP for HVS

HvsQpScaleDiv2
It specifies the scale for MB QP derivation. It isonly avilable when EN_HVS _QPis1.

EnHvsQp

It enables HV'S QP.

EnRowL evelRc
It enables row-level rate control.
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RcHvsM axDeltaQp
A maximum delta QP value for HV S considered rate control

RclnitDelay
Time delay in mili-seconds (CODAS9 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.

SetDgpNum
It isthe number of cyclic pictures.

dgp
A delta QP value of frame# within the cyclic pictures

RcGopl QpOffset
Aninitial QP offset for | picture in GOP (CODA980 only)

rcGopl QpOffset (-4 to 4) is added to an | picture QP vaue. Thisvaueisvalid for H.264/
AV C encoder and ignored when RcEnable is 0 or RcGopl QpOffsetEnis 0.

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 RcEnableis 0.

EnAutoFrmSkip
It enables frame skip automatically according to threshold

EnAuToFrmDrop
It enables frame drop automatically according to threshold

VbvThreshold
Vbv buffer threshold value

QpThreshold
Qp buffer threshold value

M axContinuousFrameSkipNum
The maximum number of continuous frame(s) to skip

M axContinuousFrameDropNum
The maximum number of confinuous frame(s) to drop

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)

ParamChange

typedef struct {
char pchChangeCf gFi | eNane[ 1024] ;
int ChangeFrameNum
int paraEnabl e;
int  NewGopNum
//int New ntraQeEn;

Version 1.8.14 Chips&Media 89



Confidential

WAVE420L HEVC Codec IP DATA TYPE DEFINITIONS

Description

int New ntraQp;

int NewBitrate;

int NewFraneRate;

int New ntraRefresh;

M nMaxQpChangePar am m nMaxQoPar am
#i f def RC_PI C_PARACHANGE

ChangePi cPar am changePi cPar am
#endi f
} Par anChange;

This data structure is used when HOST wants to apply new RC parameters.

pchChangeCfgFileName
Encoder configuration file name

ChangeFrameNum
A frame number to start applying parameter change

paraEnable
An enable flag for each parameter change

NewGopNum
A new encode GOP number

NewlntraQp
A new quantized step parameter of intraframe picture for encoding process.

NewBitrate
A new target bit rate in kilo bit per seconds (kbps)

NewFrameRate
A new frame rate

Newl ntraRefresh
A new intra MB refresh number

minM axQpParam
the section called * MinMaxQpChangeParam” for Min/Max Qp change

changePicParam
the section called “ ChangePicParam”

EncOpenParam

typedef struct {
Physi cal Address bitstreanBuffer;

Ui nt 32 bi t streanBufferSize;
Codst d bi t st reanfor mat ;
int ri ngBuf f er Enabl e;
int pi cW dt h;

int pi cHei ght ;

int I'i near 2Ti | edEnabl e;
int I'i near 2Ti | edMbde;
int f raneRat el nf o;

/] [ START] CODA980 & WAVE320

int VESear chRangeX;

int VESear chRangeY;

int rcGopl QO f set En;
int rcGopl @O fset ;
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int

MESear chRange;

/1 [END] CODA980 & WAVE320
/1 [START] CODA9xx & WAVE320

int vbvBuf ferSi ze;

int f raneSki pDi sabl e;

int gopSi ze;

int idrlnterval;

int nmeBl kMbde;

EncSl i ceMode sl i ceMbde;

int i ntraRefresh;

int Conscl ntr aRef r eshEnabl €;

int Count | nt r aMbEnabl e;

int Fi el dSeql ntraRefreshEnabl e;

int user QMax;

/1h.264 only

int max| ntraSi ze;

int user MaxDel t aQp;

int user M nDel t aQp;

int user QM nl ;

int user QM nP;

int user QoMaxl ;

int user QoMaxP;

int MEUseZer oPnv;

int i ntraCost Wi ght ;

/1 np4 only

int rclntraQp;

int user Ganma,;

int rcl nt erval Mode;

int bl nt erval ;

/1 [END] CODA9xx & WAVE320

int bi t Rat e;

int initial Del ay;

int r cEnabl e;

uni on {
EncMo4Par am nmp4Par am
EncH263Par am h263Par am
EncAvcPar am avcPar am
EncHevcPar am hevcPar am

} EncSt dPar am

/1l Maverick-11 Cache Configuration

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
int

f raneCacheBypass;
f rameCacheBur st ;
f raneCacheMer ge;
f raneCacheWay Shape;
cbcrlnterl eave;
cbcr O der;
frameEndi an;

st reanEndi an;
sour ceEndi an;
bwbEnabl €;

i neBuf | nt En;
packedFor mat ;
srcFor mat ;

srcBit Dept h;

Par anChange par antChange;

Ui nt 32

corel dx;
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nv21;

U nt 32 encodeHr dRbspl nVPS;

Ui nt 32 encodeHr dRbspl nVUI ;

Ui nt 32 hr dRbspDat aSi ze;

Physi cal Address hr dRbspDat aAddr ;
Ui nt 32 encodeVui Rbsp;

Ui nt 32 vui RbspDat aSi ze;

Physi cal Addr ess vui RbspDat aAddr;

Ui nt 32

BOOL

int

int

char

int

gop_entry_t

int

int

int

int

int

int

int

int

int

#i fdef RO _MB_RC
int
int

#endi f

virt Axi |l D;

enabl ePTS;
coda9Roi Enabl e;
Roi Pi cAvgQp;

Roi Fi | e[ 1024];
set _dgp_pi c_num

gopEnt ry[ MAX_GOP_SI ZE *2];

gopPr eset;
LongTer nPeri od;
LongTer nDel t aQp;
dagp[ 8] ;
HvsQpScal eDi v2;
EnHvsQp;
EnRowlevel Rc;
Recl ni ti al Qp;
RcHvsMaxDel t aQp;

roi _max_del ta_gp_m nus;
roi _max_del ta_qp_pl us;

#i f def AUTO_FRM_SKI P_DROP

int
int
int
int
int
int
#endi f
int
int

int
} EncOpenPar am

Description

enAut oFr ki p;

enAut oFr nDr op;

vbvThr eshol d;

gpThr eshol d;

maxCont i nuosFr ameSki pNum
maxCont i nuosFr ameDr opNum

rc\Wei ght Fact or;
rclnitDel ay;

i ntraRefreshNum

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. The maximum size is 16383 x 1024 bytes.

bitstreamFor mat

The standard type of bitstream in encoder operation. Itisoneof STD_MPEG4, STD_H263,
STD_AVC and STD_MJPG.
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ringBufferEnable
e 0:disable
* 1:enable

This flag declares the streaming mode for the current encoder instance. Two stream-
ing modes, packet-based streaming with ring-buffer (buffer-reset mode) and frame-based
streaming with line buffer (buffer-flush mode), can be configured by using this flag.

When thisfield is set, packet-based streaming with ring-buffer is used. And when thisfield
is not set, frame-based streaming with line-buffer is used.

picWidth
The width of a picture to be encoded in pixels.

picHeight
The height of a picture to be encoded in pixels.

linear 2TiledEnable
Itisalinear to tiled enable mode. The map type can be changed from linear to tiled format
while reading source frame in the PrP (Pre-Processing) unit.
» 0: disablelinear to tiled-map conversion for getting source image
» 1: enablelinear to tiled-map conversion for getting source image

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: sourceframe buffer isin linear field map.

frameRatel nfo
The 16 LSB bits, [15:0], is a numerator and 16 MSB bits, [31:16], is a denominator for
calculating frame rate. The numerator means clock ticks per second, and the denominator
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.

M ESear chRangeX
The horizontal search range mode for Motion Estimation
* 0: Horizontal(-64 ~ 63)
» 1:Horizontal(-48 ~ 47)
» 2:Horizontal(-32 ~ 31)
» 3:Horizontal(-16 ~ 15)

M ESear chRangeY
The vertical search range mode for Motion Estimation
e 0: Vertical(-48 ~ 47)
e 1:Vertica(-32~31)
e 2:Vertica(-16 ~ 15)

rcGopl QpOffsetEn
Aninitial QP offset for | picturein GOP.

This setting can lower an | picture QP value down to a user-defined value ranging -4
to 4. This value is valid for AvcEnc and ignored when when RcEnable is 0 or Rc-
Gopl QpOff-setEnis 0.
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rcGopl QpOffset
An enableflag for initial QP offset for | picture in GOP.
» 0: disable (default)
o 1:disable

Thisvaueisvalid for AvcEnc and ignored when when RcEnableis 0.

M ESear chRange
The search range mode for Motion Estimation
* 0:Horizontal(-128 ~ 127), Vertical (-64 ~ 63)
e 1:Horizontal(-64 ~ 63), Vertical (-32 ~ 31)
e 2:Horizontal(-32 ~ 31), Vertical(-16 ~ 15)
e 3:Horizontal(-16 ~ 15), Vertical(-16 ~ 15)

vbvBuffer Size
vbv_buffer_sizein bits

Thisvalueisignored if rate control is disabled or initialDelay is 0. The value O means the
encoder does not check for 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. This parameter isig-
nored if rate control isnot used (bitRate is 0).
* 0: enablesframe skip function in encoder.
» 1: disablesframe skip function in encoder.

gopSize
Thisisthe GOP size.
e 0:only first pictureis|
e 1:4dl | pictures
e 2:1PIP...
e 3:IPPIPP...

The maximum value is 32767, but in practice, a smaller value should be chosen by HOST
application for proper error concealment operations. This value is ignored in case of
STD_MJPG

idrinterval
Aninterval of adding an IDR picture

meBIkM ode
A block mode enable flag for Motion Estimation. (H.264/AVC only). A HOST can use
some combination (bitwise or-ing) of each value under below.
e 4'h0000 or 4'b1111 : Use all block mode
e 4'b0001 : Enable 16x16 block mode
e 4'h0010 : Enable 16x8 block mode
e 4'h0100 : Enable 8x16 block mode
» 4'H1000 : Enable 8x8 block mode

sliceM ode
The parameter for slice mode

intraRefresh
* 0:intraMB refresh is not used.
» Otherwise: at least N MBsin every P-frame is encoded asintra MBs.

Thisvalueisignored in case of STD_MJPG
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Conscl ntraRefreshEnable
Consecutive intra MB refresh mode

Thisoption isvalid only when IntraMbRefresh-Num[15:0] is not 0.

* 0 - ConscintraRefreshEn is disabled. IntraM bRefreshNumnumber of MBs are encoded
asanintraMB at the defined interval by picture size.

* 1 - IntraMbRefreshNumnumber of consec-utive MBs are encoded as an intra MB.

CountlntraMbEnable
Intra MB count enable

If it is enabled, VPU does not include intra MBs from mode decision when counting In-
traMbRefreshNum. This option is valid only when IntraMbRefreshNum[15:0] is not O.

* 0-intramb counting is disabled.

» 1-intramb counting is enabled.

FieldSegl ntraRefreshEnable
Field sequenceintrarefresh enable

Thisoptionisvalid only when IntraM bRefresh-Num[15:0] isnot 0 and interlaced encoding.
» 0- FieldSeqgintraRefreshEn is disabled.
* 1-Intrambissequentialy refreshed at each field.

user QpMax
The maximum quantized step parameter for encoding process

In MPEG4/H.263 mode, the maximum value is 31. In H.264 mode, allowed maximum
vaueisbl.

max|ntraSize
The maximum bit size for intra frame or encoding process. It works only in H.264/AVC
encoder.

user M axDeltaQp
The maximum delta QP for encoding process. It works only in the H.264/AV C mode.

user MinDeltaQp
The minimum delta QP for encoding process. It works only in the H.264/AV C mode.

user QpMinl
The minimum quantized step parameter for Intraframe. (H.264/AV C only)

user QpMinP
The minimum quantized step parameter for Inter frame. (H.264/AV C only)

user QpMaxl|
The maximum quantized step parameter for Intraframe. (H.264/AV C only)

user QpMaxP
The maximum quantized step parameter for Inter frame. (H.264/AV C only)

M EUseZeroPmv
The PMV option for Motion Estimation. If thisfield is 1, encoding quality could be worse
than when it was zero.
» 0: Motion Estimation engine uses PMV that was derived from neighbor MV
» 1: Motion Estimation engine uses Zero PMV

intraCostWeight
Additional weight of intra cost for mode decision to reduce intra MB density
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By default, it could be zero. If this register have some value W, and the cost of best intra
mode that was decided by Refine-Intra-Mode-Decision is ICOST, the Final Intra Cost FIC
islike below,

FIC=I1COST +W

So, if thisfield is not zero, the Final Intra Cost have additional weight. Then the Intra/l nter
mode decision logic tend to make more I nter-Macrobl ock.

rcintraQp
The quantization parameter for | frame

When thisvalueis -1, the quantization parameter for | framesis automatically determined
by VPU. Thisvaueisignored in case of STD_MJPG

user Gamma
A gammais asmoothing factor in motion estimation. A value for gammais factor * 32768,
the factor value is selected from the range O < factor > 1.
* If the factor value getting close to 0, Qp changes slowly.
« |If the factor value getting close to 1, Qp changes quickly.

The default gammavalue is 0.75 * 32768

rcintervalM ode
Encoder Rate Control Mode setting
* 0: Normal mode rate control
* 1: FRAME_LEVEL rate control
* 2:SLICE_LEVEL rate control
» 3:USER DEFINED MB LEVEL rate control

mbl nterval
The user defined MB interval value

Thisvalueis used only when rcintervalModeis 3.

bitRate
Target bit rate in kbps

If O, thereis no rate control, and pictures are encoded with a quantization parameter equal
to quantParam in EncParam.

initialDelay
Time delay (in mili-seconds)

It takes for the bitstream to reach initial occupancy of the vbv buffer from zero level.

This value is ignored if rate control is disabled. The value 0 means the encoder does not
check for reference decoder buffer delay constraints.

rcEnable

« WAVE420
— 0: Rate control is off.
— 1: Rate control ison.

» CODA9
— 0: Constant QP (VBR, rate control off)
— 1: Constant Bit-Rate (CBR)
— 2: Average Bit-Rate (ABR)
— 4 Picture level rate control

mp4Param
The parameters for MPEG4 part 2 Visua
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h263Param
The parametersfor ITU-T H.263

avcParam
The parametersfor ITU-T H.263

hevcParam
The parameters for ITU-T H.265/HEVC

frameCacheBypass
Enable or disable frame buffer cache
 0: ME/MC CACHE
 1: MEBYPASS/MC CACHE
* 2: MCBYPASS/ME CACHE
* 3: ME/MCBYPASS

frameCacheBur st
Cache burst value
e 0:Burst4
e 1:Burst8

frameCacheMerge
» 0: Horizontal no merge
» 1:Horizontal merge
e 2:Vertica no merge
» 3: Vertica merge

frameCacheWayShape
Cache way size of luma and chroma. Thisvalue range isfrom 0to 15.

[0-15] { chroma[1:0], luma[1:0]}

* Lumal0,1: 64x64, 2,3 : 128x32]

» Chroma Separated [0,1: 32x32, 2,3: 64x16]

» Chroma Interleaved [0,1: 32x64, 2: 64x32, 3: 128x16]

cberinterleave
e 0: CbCr datais written in separate frame memories (chroma separate mode)
e 1:CbCr dataisinterleaved in chroma memory. (chromainterleave mode)

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

frameEndian
Frame buffer endianness
* 0: little endian format
e 1:bigendian format
e 2:32hit little endian format
» 3:32hit big endian format
e 16 ~31: 128 bit endian format

Note For setting specific values of 128 hit endiness, please refer to the WAVE4
Datashest.

streamEndian
Bistream buffer endianness
e 0: little endian format
e 1:bigendian format
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e 2:32hitlittle endian format
e 3:32hit big endian format
* 16~ 31: 128 hit endian format

Note For setting specific values of 128 hit endiness, please refer to the WAVE4
Datasheet.

sourceEndian
Endianness of source YUV
* 0: Little endian format
» 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 hit endiness, please refer to the WAVE4
Datashest.

bwbEnable
It writes output with 8 burst in linear map mode.
* 0: Burst write back is disabled
» 1: Burst write back is enabled.

Note | WAVE4 does not support it.

lineBufIntEn
* 0:Disable
» 1:Enable

Thisflag is used for AvcEnc frame-based streaming with line buffer. If coding standard is
not AvcEnc or ringBufferEnableis 1, thisflag is ignored.

If thisfield is set, VPU sends a buffer full interrupt when line buffer isfull, and waits until
theinterrupt iscleared. HOST should read the bitstream inline buffer and clear theinterrupt.
If thisfield is not set, VPU does not send a buffer full interrupt when line buffer isfull. In
both cases, VPU setsRET_ENC _PIC_FLAG register to 1if line buffer isfull.

packedFormat
This flag indicates whether source images are in packed format.
* 0: Not packed mode
» 1: Packed mode

srcFormat
This flag indicates a color format of source image which is one among the section called
“ FrameBuffer Format” .

cor el dx
VPU core index number

e 0~ number of VPU core- 1

nv21l
* 0: CbCr dataisinterleaved in chroma source frame memory. (NV12)
* 1:CrCbdataisinterleaved in chroma source frame memory. (NV21)

encodeHrdRbsplnVPS
It encodes the HRD syntax into VPS.

encodeHrdRbsplnVUI
It encodes the HRD syntax into VUI.
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hrdRbspDataSize
The bit size of the HRD rbsp data

hrdRbspDataAddr
The address of the HRD rbsp data

encodeVuiRbsp
A flag to encode the VUI syntax in rbsp which is given by HOST application

vuiRbspDataSize
The bit size of the VUI rbsp data

vuiRbspDataAddr
The address of the VUI rbsp data

enablePTS
An enable flag to report PTS(Presentation Timestamp.

coda9RoiEnable
It enables ROI for CODA 980.

RoiPicAvgQp
It specifies an ROI average QP.

RoiFile
It specifies the ROI file.

set_dgp_pic_num
It is the number of cyclic pictures.

gopEntry
The entire structure of cyclic pictures

gopPreset
GOP preset value (0~5)

LongTermPeriod
It specifies an interval value of longterm period.

LongTermDeltaQp
It specifies a delta QP value between base(intra) picture and longterm inter picture.

dap
A delta QP value of frame# within the cyclic pictures

HvsQpScaleDiv2
It specifiesthe scale for MB QP derivation. It isonly avilable when EN_HVS QPis 1.

EnHvsQp
It enables HVS QP.

EnRowL evelRc
It enables row-level rate control.

RclnitialQp
Aninitial QP for rate control

RcHvsM axDeltaQp
A maximum delta QP value for HV S considered rate control
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enAutoFrmSkip
It enables frame skip automatically according to threshold

enAutoFrmDrop
It enables frame drop automatically according to threshold

vbvThreshold
Vbv buffer threshold value

gpThreshold
Qp buffer threshold value

maxContinuosFrameSkipNum
It specifies the maximum number of continusous frame skip.

maxContinuosFrameDropNum
It specifies the maximum number of continusous frame drop.

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)

rcinitDelay
Time delay in mili-seconds (CODA9 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.

intraRefreshNum
The number of intraMB to beinserted in picture (CODA9 only)
* 0:intraMB refresh is not used.
 Other value : intraRefreshNum of MBs are encoded asintraMBsin every P frame.

Enclinitialinfo

typedef struct {
int m nFr aneBuf f er Count ;
int m nSr cFr aneCount ;

} Enclnitiallnfo;

Description

Thisis adata structure for parameters of VPU_EncGetlnitialInfo() which is required to get the
minimum required buffer count in HOST application. This returned value is used to alocate
frame buffersin VPU_EncRegisterFrameBuffer().

minFrameBuffer Count
Minimum number of frame buffer

minSrcFrameCount
Minimum number of source buffer

AvcRoiParam

typedef struct {
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Description

i nt node;
int nunber;
VpuRect regi on[ MAX_RO _NUMBER] ;
int gp[ MAX_RO _NUMBER] ;
} AvcRoi Param

Thisis adata structure for setting ROI. (CODA9 encoder only).

mode
e 0:Itdisables ROI.
e 1: User can set QP valuefor both ROI and non-ROI region
e 2: User can set QP valuefor only ROI region (Currently, not support)

number
Total number of ROI

The maximum valueis MAX_ROI_NUMBER. MAX_ROI_NUMBER can be either 10 or
50. In order to use MAX_ROI_NUMBER as 50, SUPPORT_ROI_50 define needs to be
enabled in the reference SW.

region
Rectangle information for ROI

ap
QP vauefor ROI region

EncCodeOpt

Description

t ypedef struct {

int inplicitHeaderEncode;
nt encodeVCL;

nt encodeVPS;

nt encodeSPS;

nt encodePPS;

nt encodeAUD;

nt encodeECS;

nt encodeEQCB;

nt encodeVUl ;

nt encodeFiller;
} EncCodeOpt ;

Thisisadata structure for setting NAL unit coding options.

implicitHeader Encode
Whether HOST application encodes a header implicitly or not. If this value is 1, below
encode options are ignored.

encodeVCL
A flag to encode VCL nal unit explicitly

encodeVPS
A flag to encode VPS nal unit explicitly

encodeSPS
A flag to encode SPS nal unit explicitly
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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.

encodeVUI
A flag to encode VUI nal unit explicitly

encodeFiller
A flag to encode Filler nal unit explicitly (WAVES only)

Rect
typedef struct {
Unt32 left;
Ui nt32 top;
Ui nt32 right;
Ui nt 32 bottom
} Rect;
Description
Thisis adata structure for setting ROI.
left
A horizontal pixel offset of top-left corner of rectanglefrom (0, 0), top-left corner of aframe.
top
A vertical pixel offset of top-left corner of rectangle from (0O, 0), top-left corner of aframe.
right
A horizontal pixel offset of bottom-right corner of rectanglefrom (0, 0), bottom-right corner
of aframe.
bottom
A vertical pixel offset of bottom-right corner of rectangle from (0, 0), bottom-right corner
of aframe.
EncParam
typedef struct {
Fr aneBuf f er * sour ceFr ane;
int forcel Picture;
int ski pPi cture;
int guant Par am
Physi cal Address pi cStreanBuf f er Addr;
i nt pi cStreanBufferSize;
int fiel dRun;
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Description

int coda9Roi Enabl e;
Ui nt 32 coda9Roi Pi cAvgQp;

Physi cal Addr ess roi QoMapAddr ;

Ui nt 32 nonRoi Qp;

#ifdef RO _MB_RC

AvcRoi Par am set RO ;

#endi f

HevcCt uOpt Par am ct uOpt Par am

int f or cePi cQpEnabl e;

int forcePi cQSrcOrder Enabl e;
int forcePi cQpl;

int f or cePi cQoP;

int f orcePi cQpB;

int f or cePi cTypeEnabl e;

int forcePi cTypeSrcOr der Enabl e;
int forcePi cType;

int srcl dx;

int sr cEndFl ag;

EncCodeOpt codeOpti on;

Ui nt32 wuseCur SrcAsLongt ernPi c;
U nt32 wuselongternRef;

Unt32 pts;

/1 bel ows are newmy added for WAVE5 encoder
HevcCust omivapOpt cust omvapOpt ;

Ui nt 32 wpPi xVari anceY;

Ui nt 32 wpPi xVari anceCb;

Ui nt 32 wpPi xVari anceCr;

Ui nt 32 wpPi xMeany;

Ui nt 32 wpPi xMeanCh;

Ui nt 32 wpPi xMeanCr;

Ui nt 32 forceAl | CtuCoef Dr opEnabl e;

} EncParam

Thisis adata structure for configuring one frame encoding operation.

sour ceFrame

This member must represent the frame buffer containing source image to be encoded.

forcel Picture

If thisvalueis0, the picturetypeisdetermined by VPU 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 I-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.

skipPicture

If thisvalueis 0, the encoder encodes a picture as normal.

If thisvalueis 1, the encoder ignores sourceFrame and generates a skipped picture. 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.
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quantParam
Thisvalueis used for all quantization parametersin case of VBR (no rate control).

picStreamBuffer Addr
The start address of a picture stream buffer under line-buffer mode and dynamic buffer
allocation. (CODA encoder only)

This variable represents the start of a picture stream for encoded output. In buffer-reset
mode, HOST might use multiple picture stream buffers for the best performance. By using
thisvariable, applicationscould re-register the start position of the picture stream whileissu-
ing apicture encoding operation. Thisstart address of this buffer must be 4-byte aligned, and
itssizeis specified the following variable, picStreamBufferSize. In packet-based streaming
with ring-buffer, this variable isignored.

Note This variable is only meaningful when both line-buffer mode and dynamic
buffer allocation are enabled.

picStreamBuffer Size
The byte size of a picture stream chunk

This variable represents the byte size of a picture stream buffer. This variableis so crucial
inline-buffer mode. That is because encoder output could be corrupted if thissizeissmaller
than any picture encoded output. So this value should be big enough for storing multiple
picture streams with average size. |n packet-based streaming with ring-buffer, this variable
isignored.

fieldRun
» 0: progressive (frame) encoding mode
» 1:interlaced (field) encoding mode

coda9RoiEnable
It enables ROI for CODA980.

coda9RoiPicAvgQp
A average value of ROI QP for a picture (CODA9 only)

roiQpMapAddr
The start address of ROl QP map (CODAJ9 only)

nonRoiQp
A non-ROI QP for apicture

setROI
Thisvalue sets ROI. If setROI modeis0, ROI doeswork and other member value of setROI
isignored.

ctuOptParam
the section called “ HevcCtuOptParam” for H.265/HEV C encoding

forcePicQpEnable
A flag to use aforce picture quantization parameter

forcePicQpSrcOrder Enable
A flag to use aforce picture QP by source index order

for cePicQpl
A force picture quantization parameter for | picture

forcePicQpP
A force picture quantization parameter for P picture
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forcePicQpB
A force picture quantization parameter for B picture

forcePicTypeEnable
A flag to use aforce picture type

forcePicTypeSrcOrder Enable
A flag to use aforce picture type by source index order

forcePicType
A force picturetype(l, P, B, IDR, CRA)

srcldx
A source frame buffer index

srcEndFlag
A flag indicating that there is no more source frame buffer to encode

codeOption
the section called “ EncCodeOpt”

useCur SrcAsL ongtermPic
A flag for the current picture to be used as a longterm reference picture later when other

picture's encoding

usel ongter mRef
A flag to use alongterm reference picture in DPB when encoding the current picture

pts
The presentation Timestamp (PTS) of input source

customM apOpt
the section called “ HeveCustomMapOpt”

EncReportinfo

t ypedef struct {

int enabl e;

int type;

int sz;

Physi cal Addr ess addr;
} EncReportlnfo;

Description
This structure is used for reporting encoder information.

enable
e 0: reporting disable
e 1:reporting enable

type
Thisvalueis used for picture type reporting in MVInfo.

sz
This value means size for each reporting data (MBinfo, MVinfo, Sliceinfo).

addr
The start address of each reporting buffer into which encoder puts data.
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EncBwMonitor

typedef struct {

osal _file_t fpBW
Ui nt 32 pr pBwRead;
Ui nt32 prpBwite;
Ui nt 32 fbdYRead;
Ui nt32 fbcYWite;
Ui nt 32 f bdCRead;
Ui nt32 fbcCWite;
Ui nt 32 pri BwRead;
U nt32 priBwWite;
Ui nt 32 secBwRead;
Ui nt32 secBawWite;
Ui nt 32 procBwRead;
Ui nt32 procBwWite;

} EncBwioni t or;

Description

This structure is used for reporting bandwidth (only for WAVES).

EncOutputinfo

typedef struct {

Physi cal Addr ess bitstreanBuffer;

Ui nt32 bitstreanti ze;
int bitstreamA apAround;
int picType;

int nunt¥ Slices;

int reconFranel ndex;
FraneBuf f er reconFrane;
int rdPtr;

int whtr;

#i f def AUTO_FRM SKI P_DROP

i nt picDropped;

#endi f

/1 for WAVE420

i nt picSkipped;

nt nunOflntra;

nt numOf Mer ge;

nt nunOf Ski pBl ock;

nt avgCt uQp;

nt encPi cByte;

nt encGopPi cl dx;

nt encPi cPoc;

nt encSrcl dx;

nt encVcl Nal ;

int encPicCnt;

/1 Report Information
EncReport | nfo nblnfo;
EncReport | nfo nvinfo;
EncReportiInfo slicelnfo;
int frameCycl e;

Ui nt 64 pts;

Ui nt 32 encl nst | dx;
Ui nt32 encPrepareCycle;
U nt32 encProcessingCycl e;
U nt32 encEncodi ngCycl e;
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Description

} EncQutput | nfo;

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 allocation 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 a flag to indicate whether bitstream buffer operates in ring buffer mode in which
read and write pointer are wrapped arounded. If this flag is 1, HOST application needs a
larger buffer.

picType

Coded picture type

¢ H.263 and MPEG4
— 0: | picture
— 1: Ppicture

» H.264/AVC
— 0: IDR picture
— 1: Non-IDR picture

numOfSlices
The number of dlices of the currently being encoded Picture

reconFramel ndex
A reconstructed frame index. The reconstructed frameis 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 has written encoded bitstream into
the buffer

picDropped
A flag which represents whether the current encoding has been dropped or not.

picSkipped
A flag which represents whether the current encoding has been skipped or not.

numOfintra
The number of intra coded block

numOfMerge
The number of merge block in 8x8
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numOfSkipBlock
The number of skip block in 8x8

avgCtuQp
The average value of CTU QPs

encPicByte
The number of encoded picture bytes

encGopPicl dx
GOP index of the current picture

encPicPoc
POC(picture order count) value of the current picture

encSrcldx
Source buffer index of the current encoded picture

encVclNal
Encoded NAL unit type of VCL

encPicCnt
Encoded picture number

mblnfo
The parameter for reporting MB data . Please refer to the section called “ EncReportlnfo”
structure.

mvInfo
The parameter for reporting motion vector. Please refer to the section called “ EncReport-
Info” structure.

dicelnfo
The parameter for reporting slice information. Please refer to the section called “ EncRe-
portinfo” structure.

frameCycle
The parameter for reporting the cycle number of decoding/encoding one frame.

pts
Presentation Timestamp of encoded picture.

enclnstldx
An index of instance which have finished encoding with a picture at this command. This
is only for Multi-Core encoder product.

EncParamSet

typedef struct ({
Physi cal Addr ess paraSet;
int size;
} EncPar antet ;

Description
This structure is used when HOST processor additionally wants to get SPS data or PPS data

from encoder instance. The resulting SPS data or PPS data can be used in real applications as
akind of out-of-band information.
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paraSet

An array of 32 bitswhich contains SPS RBSP
size

The size of stream in byte

EncHeaderParam

Description

typedef struct ({

Physi cal Addr ess buf;
BYTE *pBuf;
size_t size;
I nt 32 header Type;
BOOL zer oPaddi ngEnabl e;
I nt 32 f ai | ReasonCode;

} EncHeader Par am

Thisstructureisused for adding aheader syntax layer into the encoded bit stream. The parameter
headerType is the input parameter to VPU, and the other two parameters are returned values
from VPU after completing requested operation.

buf
A physical address pointing the generated stream location

pBuf
The virtual address according to buf. This addressis needed when a HOST wants to access
encoder header bitstream buffer.

size
The size of the generated stream in bytes
header Type

Thisisatype of header that HOST wants to generate and have values as VOL_HEADER,
VOS HEADER, VO _HEADER, SPS RBSP or PPS_RBSP.

zer oPaddingEnable
It enables header to be padded at the end with zero for byte alignment.

failReasonCode
Not defined yet
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Chapter 3
API DEFINITIONS

VPU_IsBusy()

Prototype

Int32 VPU I sBusy (

Ui nt 32 corel dx
)

Description

This function returns whether processing a frame by VPU is completed or not.
Parameter

Parameter Type |Description

coreldx input  |Anindex of VPU core

Return Value

* 0:VPU hardwareisidle.
* Non-zero value : VPU hardware is busy with processing aframe.
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VPU_Waitinterrupt()

Prototype

Int32 VPU Waitinterrupt (
U nt 32 corel dx,
int tineout

);
Description

This function makes HOST application wait until VVPU finishes processing a frame, or check

abusy flag of VPU during the given timeout period. The behavior of this function depends on
VDI layer's implementation.

Note | Timeout may not work according to implementation of VDI layer.
Parameter

Parameter Type |Description

coreldx input  |Anindex of VPU core

timeout output | Seereturn value.

Return Value
« 1:Wait time out

* Non-1vaue: Thevalue of InterruptBit
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VPU _IsInit()

Prototype

Int32 VPU Islnit (

Description

This function returns whether VPU is currently running or not.

Parameter

)

Ui nt 32 corel dx

Parameter

Type

Description

coreldx

input

Anindex of VPU core

Return Value

* 0:VPU isnot running.

* 1ormore: VPU isrunning.
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VPU_Init()

Prototype

Ret Code VPU I nit (
Ui nt 32 corel dx
)

Description

ThisfunctioninitializesVPU hardware and itsdata 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 O to (number of
VPU core- 1).
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VPU_InitWithBitcode()

Prototype

Description

Parameter

Ret Code VPU_I nitWthBitcode (
U nt 32 corel dx,
const Uintl6 *hitcode,
U nt 32 sizel nWord

)

ThisfunctioninitializesVPU hardware and itsdata structures/resources. HOST application must
call this function 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 this function 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 |Sizeof 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 already 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.
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VPU_Delnit()

Prototype

Ret Code VPU Delnit (
Ui nt 32 corel 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 1.8.14 Chips&Media 115



WAVE420L HEVC Codec IP

Confidential

API DEFINITIONS

VPU_GetOpenlinstanceNum()

Prototype

int VPU_Get Openl nstanceNum (

Ui nt 32 corel 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_GetVersioninfo()

Prototype
Ret Code VPU_Cet Versi onlnfo (
Ui nt 32 corel dx,
Ui nt 32 *versi onl nf o,
Ui nt 32 *revision,
Ui nt 32 *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] - Mgjor revision

» Version_number[11:8] - Hardware minor revision
e Version_number[7:0] - Software minor revision

revision Output | Revision information
productld Output | Product information. Refer to the the section called “ Productld”
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 thistime. A frame-decoding operation should be completed by calling
VPU_Dec Info(). 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_ClearInterrupt()

Prototype
void VPU C earlnterrupt (
Ui nt 32 corel 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_SWReset()

Prototype

Description

Parameter

Ret Code VPU_SWReset (
U nt 32 corel dx,
SWReset Mbde reset Mbde,
voi d *pendi ngl nst

)

This function stops operation of the current frame and initializes VPU hardware by sending
reset signals. It can be used when VPU is having a longer delay or seems hang-up. After VPU
has completed initialization, the context is rolled back to the state before calling the previous
VPU_DecStartOneFrame() or VPU_EncStartOneFrame(). HOST can resume decoding fromthe
next picture, instead of decoding from the sequence header. It worksonly for the current instance,
so this function does not affect other instance's running in multi-instance operation.

Thisissome applicable scenario of using VPU_SWReset () when aseries of hang-up happens.
For example, when VPU is hung up with frame 1, HOST application calls VPU_SWReset ()

to initialize VPU and then calls VPU DecSt art OneFrane() for frame 2 with specify-
ing the start address, read pointer. If there is still problem with frame 2, we recommend call-
ing VPU_SWReset () andseq_init () orcaling VPU_SWReset () and enabling iframe
search.

Parameter Type |Description
coreldx Input |Anindex of VPU core
resetMode Input |Way of reset

e« SW_RESET SAFETY : It waits until AXI bus completes on-
going tasks. If remaining bus transactions are done, VPU en-
tersthe reset process. (recommended mode)

e SW_RESET FORCE : It forcesto reset VPU no matter
whether bus transactions are completed or not. It might affect
what other blocks do with bus, so we do not recommend using
this mode.

e« SW_RESET_ON_BOOQOT : Thisisthe default reset mode that
is executed once system boots up. This modeis actually exe-
cuted in VPU_Init(), so does not have to be used independent-

ly.

pendinglinst

Return Value

RETCODE_SUCCESS
Operation was done successfully, which means required information of the stream data to
be decoded was received successfully.
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VPU_HWReset()

Prototype

Ret Code VPU_HWReset (

Ui nt 32 corel dx
)
Description

Thisfunction resets VPU as VPU_SWReset() does, but it is done by the system reset signal and
al theinternal contexts are initialized. Therefore after the VPU_HWReset () , HOST applica-
tion needsto call VPU_I nit ().

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, which means required information of the stream data to
be decoded was received successfully.
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VPU_SleepWake()

Prototype
Ret Code VPU_S| eepWake (
U nt 32 corel dx,
int iSleepWake
)
Description

This function saves or restores context when VPU powers on/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, which means required information of the stream data to
be decoded was received successfully.
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VPU_GetMvColBufSize()

Prototype
int VPU_Get MCol Buf Si ze (
CodStd codstd,
int wdth,
i nt height,
int num
);
Description
This function returns the size of motion vector co-located buffer that are needed to decode
H.265/AV C stream. The mvcol buffer should be allocated along with frame buffers and given
to VPU_DecRegisterFramebuffer() as an argument.
Parameter
Parameter Type |Description
codstd Input | Video coding standards
width Input  |Width of framebuffer
height Input  |Height of framebuffer
num Input  |Number of framebuffers.

Return Value

It returns the size of required mvcol buffer in byte unit.
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VPU_GetFBCOffsetTableSize()

Prototype
Ret Code VPU_GCet FBCO f set Tabl eSi ze (
CodStd codstd,
int width,
i nt height,
int *ysize,
int *csize
);
Description
This function returns the size of FBC (Frame Buffer Compression) offset table for luma and
chroma. The offset tablesareto look up where compressed dataislocated. HOST should allocate
theoffset table buffersfor lumaand chromaaswell asframebuffersand givetheir base addresses
to VPU_DecRegisterFramebuffer() as an argument.
Parameter
Parameter Type |Description
codstd Input | Video coding standards
width Input  |Width of framebuffer
height Input  |Height of framebuffer
ysize Output | Size of offset table for Lumain bytes
csize Output |Size of offset table for Chromain bytes

Return Value

RETCODE_SUCCESS
Operation was done successfully, which means given value is valid and setting is done
successfully.

RETCODE_INVALID_PARAM
The given argument parameter, ysize, csize, or handle was NULL.
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VPU_GetFrameBufSize()

Prototype
int VPU_Get FrameBuf Si ze (
int coreldx,
int stride,
i nt height,
int nmapType,
int format,
int interleave,
DRAMConf i g *pDrantCf g
);
Description
This function returns the size of frame buffer that is required for VPU to decode or encode one
frame.
Parameter
Parameter Type |Description
coreldx Input | VPU core index 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. It isonly 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_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_DecOpen()

Prototype

Description

Parameter

Ret Code VPU_DecOpen (
DecHandl e *pHandl e,
DecOpenPar am * pop

)

In order to decode, HOST application must open the decoder. By calling this function, HOST
application can get a handle by which they can refer to a decoder instance. Because the VPU is
multipleinstance codec, HOST application needsthiskind of handle. Once aHOST application
gets a handle, the HOST application must pass this handle to all subsequent decoder-related
functions.

Parameter Type |Description

pHandle Output | A pointer to a DecHandle type variable which specifies each in-
stance for HOST application.

pop Input | A pointer to a DecOpenParam type structure which describes re-

quired parameters for creating a new decoder instance.

Return Value

RETCODE_SUCCESS
Operation was done successfully, which means a new decoder instance was crested suc-
cessfully.

RETCODE_FAILURE
Operation was failed, which means getting a new decoder instance was not done success-
fully. If thereis no free instance anymore, this valueis returned in this function call.

RETCODE_INVALID_PARAM
The given argument parameter, pOpenParam, wasinvalid, which meansit hasanull 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.

Version 1.8.14

Chips&Media 126



Confidential

WAVE420L HEVC Codec IP API DEFINITIONS

VPU_DecClose()

Prototype

Description

Parameter

Ret Code VPU_DecC ose (
DecHandl e handl e
)

When HOST application finished decoding a sequence and wanted to release this instance for
other processing, the applicaton should close this instance. After completion of this function
call, the instance referred to by handle gets free. Once a HOST application closes an 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 Output | 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
caling 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. function.
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VPU_DecGetlnitialinfo()

Prototype

Description

Parameter

Ret Code VPU DecGetlnitiallnfo (
DecHandl e handl e,
Declnitiallnfo *info

)

Applications must pass the address of the section called “ Declnitiallnfo” 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 “ DeclnitialInfo” data structure. Thisfunction should
be called once after creating a decoder instance and before starting frame decoding.

ItisaHOST application'sresponsibility to provide sufficient amount of bitstream to the decoder
by calling VPU_DecUpdateBitstreamBuffer() so that bitstream buffer does not get empty before
this function returns. If HOST application cannot ensure to feed stream enough, they can use
the Forced Escape option by using VPU_DecSetEscSeqlnit().

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 a handle which has been obtained by VPU_DecOpen().
» handl e isahandle of an instance which has been closed already, 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_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 should call VPU_DecGetOutputinfo() to proceed this function 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 might call this function before successfully
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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.

Note When this function returns RETCODE_SUCCESS, HOST should call
VPU_Clearlnterrupt() function to clear out the interrupt pending status.
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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_DecCompleteSeqlnit()
with the same handle. Without calling a pair of these funtions, HOST can not call
any other APl functions except for VPU_IsBusy(), VPU_DecGetBitstreamBuffer(), and
VPU_DecUpdateBitstreamBuffer().

A pair of thisfunction and VPU_DecCompleteSeqlnit() or VPU_DecGetlnitialInfo() 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 required information of the stream data to
be decoded was received successfully

RETCODE_FAILURE
Operation wasfailed, which meansthere was 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
calling VPU_DeclssueSeginit (). Even though the result of the current frame operation is
not necessary, HOST should call VPU_DeclssueSeqinit () to proceed this function 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-
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_ DeclssueSeqinit ().
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VPU_DecCompleteSeqlnit()

Prototype

Ret Code VPU_DecConpl eteSeqlnit (
DecHandl e handl e,
Declnitiallnfo *info

)
Description

Application can get the information about sequence header. Applications must pass the address
of Declnitiallnfo structure, where the decoder stores information such as picture size, number
of necessary frame buffers, etc. For more details, see definition of the section called the Declni-
tiallnfo data structure.

Parameter

Parameter Type |Description
handle Input | A decoder handle obtained from VPU_DecOpen()
info Output | A pointer to Declnitiallnfo 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 meansthere was an error in getting information for configuring
the decoder.

RETCODE_INVALID _HANDLE
This meansthe 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_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 sequences
between API functions. It might happen because VPU_DeclssueSeqinit () 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 thisfunction call is meaningless and not allowed anymore.
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VPU_DecSetEscSeqlnit()

Prototype
Ret Code VPU _DecSet EscSeql nit (
DecHandl e handl e,
i nt escape
)
Description
Thisis a specia function to provide away of escaping VPU hanging during DEC_SEQ INIT.
When this flag is set to 1 and stream buffer empty happens, VPU terminates automatically
DEC_SEQ INIT operation. If target applications ensure that high layer header syntax is peri-
odically sent through the channel, they do not need to use this option. But if target applications
cannot ensurethat such asfile-play, it might be very useful to avoid VPU hanging without HOST
timeout caused by crucia errorsin header syntax.
Parameter
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 provided
to BIT Processor.

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.

* bitstreamMode of DecOpenParam structureisnot BS MODE_INTERRUPT.
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VPU_DecRegisterFrameBuffer()

Prototype
Ret Code VPU_DecRegi st er FrameBuffer (
DecHandl e handl e,
FrameBuf f er *buf Array,
int num
int stride,
i nt height,
int mapType
)
Description
This function is used for registering frame buffers with the acquired information from
VPU_DecGetlnitiallnfo(). The frame buffers pointed to by bufArray are managed internally
within VPU. These include reference frames, reconstructed frame, etc. Applications must not
change the contents of the array of frame buffers during the life time of the instance, and num
must not be less than minFrameBufferCount obtained by VPU_DecGetlnitialInfo().
Parameter
Parameter Type |Description
handle Input | A decoder handle obtained from VPU_DecOpen()
bufArray Input  |Allocated frame buffer address and information. If this parame-
ter isset to 0, VPU dllocates frame buffers.
num Input | A number of frame buffers. VPU can allocate 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 The distance between apixel in arow

and the corresponding pixel in the next row is called astride. It
comes from 64-bit access unit of AXI.

The stride for luminance frame buffer should be at least equal or
greater than the width of picture and a multiple of 8. It meansthe
least significant 3-bit of the 13-bit stride should be always 0. The
stride for chrominance frame buffersis the half of the luminance
stride. So in case Ch/Cr non-interleave (separate Cb/Cr) map is
used, make sure the stride for luminance frame buffer should be
amultiple of 16 so that the stride for chrominance frame buffer
can become amultiple of 8.

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 ahandle which has been obtained by VPU_DecOpen().
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« handl e isahandle of an instance which has been closed already, 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_DecGetOutputlnfo(). Even though the result of the current frame operation is
not necessary, HOST should call VPU_DecGetOutputinfo() to proceed this function call.

RETCODE_WRONG_CALL_SEQUENCE
This means the current APl function call was invalid considering the alowed se-
quences between API functions. A HOST might call this function before calling
VPU_DecGetlnitiallnfo() successfully. Thisfunction should be called after successful call-
ing VPU_DecGetlnitialInfo().

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_DecGetlnitiaInfo().

RETCODE_INVALID_STRIDE
The given argument stride was invalid, which meansit is smaller than the decoded picture
width, or is not amultiple of 8 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 allowed anymore.

RETCODE_VPU_RESPONSE_TIMEOUT
Operation has not recieved any response from VPU and has timed out.
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VPU_DecRegisterFrameBufferEx()

Prototype

Description

Parameter

Ret Code VPU_DecRegi st er FrameBuf f er Ex (
DecHandl e handl e,
FranmeBuf f er *buf Array,
i nt nunOf DecFbs,
i nt nunOf Di spl ayFbs,
int stride,
i nt height,
int mapType

This function is used for registering frame buffers with the acquired in-
formation from VPU_DecGetlnitialinfo(). This function is functionaly same as
VPU_DecRegisterFrameBuffer(), but it can give linear (display) frame buffers and compressed
buffers separately with different numbersunliketheway 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 Type |Description
handle Input | A decoder handle obtained from VVPU_DecOpen()
bufArray Input | Allocated frame buffer address and information. If this parame-

terisset to 0, VPU allocates frame buffers.
numOfDecFbs  |Input | Number of compressed frame buffer

numOfDisplayF- |Input  |Number of linear frame buffer when WTL is enabled. In

bs WAVEA4, 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 | Frame height

mapType Input |A Map typefor GDI inferface or FBC (Frame Buffer Compres-

sion) For detailed map options, please refer to the 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 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
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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_WRONG_CALL_SEQUENCE
This means the current APl function call was invalid considering the alowed se-
guences between APl functions. A HOST might call this function before calling
VPU_DecGetlnitiaInfo() successfully. Thisfunction should be called after successful call-
ing VPU_DecGetlnitialInfo().

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 meansit is smaller than the decoded picture
width, or is not amultiple of 8 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 allowed anymore.

RETCODE_VPU_RESPONSE_TIMEOUT
Operation has not recieved any response from VPU and has timed out.
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VPU_DecAllocateFrameBuffer()

Prototype

Description

Parameter

Ret Code VPU_DecAl | ocat eFranmeBuffer (
DecHandl e handl e,
FrameBufferAl'l ocl nfo info,
FrameBuf fer *frameBuffer

)

This is a specia function that enables HOST to allocate directly the frame buffer for de-
coding (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 Type |Description

handle Input | A decoder handle obtained from VPU_DecOpen()

info Input  |Information required for frame bufer allocation

frameBuffer Output |Data structure that holds information of allocated 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_TY PE_CODEC) has not been called, before this function call
for allocating frame buffer for PPU (FramebufferAllocType.FB_TY PE_PPU).

RETCODE_INSUFFICIENT_RESOURCE
Fail to allocate aframebuffer 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 _ DecGetFrameBuffer()

Prototype

Description

Parameter

Ret Code VPU_DecGet FraneBuf fer (
DecHandl e handl e,
int framel dx,
Fr aneBuf f er *frameBuf

)

This function returns the frame buffer information that was allocated by
VPU_DecRegisterFrameBuffer() function.

It does not affect actual decoding and simply does obtain the information of frame buffer. This
function ismore helpful especially when frame buffers are automatically assigned by setting 0to
buf Arr ay of 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.

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_INVALID_PARAM
The given argument parameter, frameldx, wasinvalid, which meansframel dx islarger than
allocated framebuffer.
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VPU_DecGetBitstreamBuffer()

Prototype
Ret Code VPU DecGet BitstreanBuffer (
DecHandl e handl e,
Physi cal Address *prdPrt,
Physi cal Address *pw Ptr,
U nt32 *size
);
Description
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. Applications 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.
The given sizeisthe total sum of free space in ring buffer. So when aHOST application down-
loads 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 hits. If not, decoder operation could be crashed.
Parameter
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

Applications must let decoder know how much bitstream has been transferred to the address
obtained from VPU_DecGetBitstreamBuffer(). By just giving the size as an argument, APl au-
tomatically 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 means that no more hitstream exists to feed (end of
stream). If Oisset for si ze, VPU decodes just remaing bit-
stream and returns-1to i ndexFr ameDi spl ay.

e -1: It alows VPU to continue to decode without
VPU_DecClose(), even after remaining stream has completely
been decoded by VPU_DecUpdateBitstreamBuffer(handle, 0).
Thisis especialy useful when a sequence changes in the mid-
dle of decoding.

e -2:ltisfor handling exception cases like error stream or fail-
ure of finding frame boundariesin interrupt mode. If such cas-
es happen, VPU is unable to continue decoding. If -2 is set for
si ze, VPU decodes until the current write pointer in the bit-
stream buffer and then force to end decoding. (WAVE only)

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 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, pRdptr, pWrptr or size, was invalid, which means it has a
null pointer, or given values for some member variables are improper values.

RETCODE_SUCCESS
Operation was done successfully, which means putting new stream data was done success-
fully.
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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, 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 same value of read pointer (addr) when updateWrPtr is not a zero value, which

allowsto flush up the bitstream buffer at once. Thisfunction 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
updateW'rPtr 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

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 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_ DecSetRdPtr ().
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VPU_DecGiveCommand|()

Prototype

Description

Parameter

Ret Code VPU_DecG veConmmand (

DecHandl e handl e,
CodecConmand cnd,
voi d *paraneter

);

Thisfunctionisprovided to let HOST haveacertain level of freedom for re-configuring decoder
operation after creating a decoder instance. Some options which can be changed dynamically
during decoding as the video sequence has been included. Some command-specific return codes
are al so presented.

Parameter Type |Description
handle Input | A decoder handle obtained from VPU_DecOpen()
cmd Input | A variable specifying the given command of CodecComand type
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

» 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
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. values.

Command
The list of commands can be summarized as follows:
« ENABLE_ROTATION
« DIABLE_ROTATION
« ENABLE_MIRRORING
e DISABLE_MIRRORING
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« ENABLE_DERING

- DISABLE_DERING

« SET_MIRROR_DIRECTION

« SET_ROTATION_ANGLE

« SET_ROTATOR OUTPUT

« SET_ROTATOR_STRIDE

« ENABLE_DEC_THUMBNAIL_MODE,
« DEC_SET_SPS RBSP

« DEC_SET_PPS RBSP

« ENABLE_REP_USERDATA

- DISABLE_REP USERDATA

« SET_ADDR_REP_USERDATA

« SET_VIRT_ADDR_REP_USERDATA
« SET_SIZE_REP USERDATA

« SET_USERDATA_REPORT_MODE
. SET_SEC_AXI

« SET_DRAM_CONFIG

« GET_DRAM_CONFIG

« ENABLE_REP BUFSTAT

- DISABLE_REP BUFSTAT

« ENABLE_REP_MBPARAM

- DISABLE_REP MBPARAM

« ENABLE_REP_MBMV

« DISABLE_REP MBMV

« SET_ADDR_REP PICPARAM

« SET_ADDR _REP BUF STATE
 SET_ADDR_REP MBMV_DATA

« SET_CACHE_CONFIG

« GET_TILEDMAP_CONFIG

. SET_LOW_DELAY_CONFIG

« DEC_GET_DISPLAY_OUTPUT_INFO
« SET_DECODE_FLUSH

« DEC_SET_FRAME_DELAY

- DEC_FREE_FRAME_BUFFER

« DEC_GET_FIELD_PIC_TYPE
 DEC_ENABLE_REORDER

« DEC_DISABLE_REORDER

« DEC_GET_FRAMEBUF_INFO
 DEC_RESET_FRAMEBUF_INFO

« DEC_SET DISPLAY_FLAG

« DEC_GET_SEQ INFO

« ENABLE_LOGGING

- DISABLE_LOGGING

« DEC_SET_2ND_FIELD_INFO

« DEC_ENABLE_AVC_MC_INTERPOL
« DEC_DISABLE_AVC_MC_INTERPOL

ENABLE_ROTATI ON

This command enables rotation of the post-rotator. In this case, par anet er isignored. This
command returns RETCODE_SUCCESS.

DI SABLE_ROTATI ON

This command disables rotation of the post-rotator. In this case, par anet er isignored. This
command returns RETCODE_SUCCESS.

Version 1.8.14 Chips&Media 144



Confidential

WAVE420L HEVC Codec IP API DEFINITIONS

ENABLE M RRORI NG

This command enables mirroring of the post-rotator. In this case, par anet er isignored. This
command returns RETCODE_SUCCESS.

DI SABLE_M RRORI NG

This command disables mirroring of the post-rotator. In thiscase, par anet er isignored. This
command returns RETCODE_SUCCESS.

ENABLE_DERI NG

This command enables deringring filter of the post-rotator. Inthiscase, par anet er isignored.
This command returns RETCODE_SUCCESS.

DI SABLE_DERI NG

This command disables deringing filter of the post-rotator. Inthiscase, par anet er isignored.
This command returns RETCODE_SUCCESS.

SET_M RROR_DI RECTI ON

This command sets mirror direction of the post-rotator, and par anet er is interpret-
ed as a pointer to MirrorDirection. The par anmet 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 mirror-
ing directionisvalid.

* RETCODE_INVALID_PARAM: The given argument parameter, par anet er , was
invalid, which means given mirroring direction isinvalid.

SET_ROTATI ON_ANGLE

This command sets counter-clockwise angle for post-rotation, and par anet er isinterpreted
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 rotation
angleisvalid.

* RETCODE_INVALID_PARAM: Thegiven argument parameter, par anet er , wasin-
valid, which means given rotation angle isinvalid.

SET_ROTATOR_OUTPUT

This command sets rotator output buffer address, and par anret er isinterpreted as the pointer
of astructurerepresenting physical addresses of Y ChCr components of output frame. For storing
therotated output for display, at |east one more frame buffer should be allocated. When multiple
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display buffersarerequired, 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 rotation
angleisvalid.

« RETCODE_INVALID_PARAM: Thegiven argument parameter, par anet er , wasin-
valid, which means given frame buffer pointer isinvalid.

SET_ROTATCOR_STRI DE

This command sets the stride size of the frame buffer containing rotated output, and par ane-
t er isinterpreted asthe 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 rotation
angleisvalid.

e« RETCODE_INVALID_STRIDE: The given argument parameter, par anet er , wasin-
valid, which means given value of stride isinvalid. The value of stride must be greater
than 0 and amultiple of 8.

ENABLE_DEC_THUVBNAI L_MODE

This command decodes only an I-frame of picture from bitstream for using it as a thumbnail.
It requires as little as size of frame buffer since I-picture does not need any reference pic-
ture. 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_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 anet er
is interpreted as a pointer to DecParamSet structure. In this case, par aSet is an array of 32
bits which contains SPS 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 means transferring an
SPS RBSP to decoder was done successfully.

« RETCODE_INVALID_COMMAND: The given argument cnd was invalid, 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: Thegiven argument parameter, par anet er , wasin-
valid, 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.
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This command has one of the following return codes.

* RETCODE_SUCCESS: Operation was done successfully, which means transferring a
PPS RBSP to decoder was done successfully.

e« RETCODE_INVALID_COMMAND: The given argument cnd was invalid, 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: Thegiven argument parameter, par anet er , wasin-
valid, which means it has a null pointer, or given values for some member variables are
improper values.

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
data report is done successfully.

« RETCODE _USERDATA BUF _NOT_SET: This means user data buffer address and
size have not set yet.

DI SABLE_REP_USERDATA

This command disables user data report. This command ignores par anet er and returns
RETCODE_SUCCESS.

SET_ADDR_REP_USERDATA

This command sets user data buffer address. par anmet 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
address is valid and setting is done successfully.

« RETCODE_INVALID_PARAM: The given argument parameter par anet er wasin-
valid, which means given value of addressisinvalid. The value of address must be greater
than 0 and amultiple of 8.

SET_VI RT_ADDR_REP_USERDATA

This command sets user data buffer address (virtual address) as well as physical address by
using SET_ADDR_REP_USERDATA par anet er isinterpreted as apointer 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 com-
mand was not been executed

e« RETCODE_INVALID_PARAM: The given argument parameter par anet er wasin-
valid, which means given value of addressisinvalid. Thevalue of address must be greater
than 0 and amultiple of 8.
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SET_SI ZE_REP_USERDATA

This command sets the size of wuser data buffer which is set with
SET_ADDR_REP_USERDATA command. par anet er isinterpreted as apointer to the val-
ue 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 are in Annex D of H.264 specifications.

 VC1
— 31: Sequence Level user data
— 30: Entry-point Level user data
— 29 : Frame Levd 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

Note | This command is available soon.

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 O 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
TBD
SET_SEC_AXI

This command sets the secondary channel of AXI for saving memory bandwidth to dedicated
memory. The argument par anet er isinterpreted as a pointer to SecAxiUse which represents
an enable flag and physical address which is related with the secondary channel for BIT proces-
sor, IPPAC-DC predictor, de-blocking filter, overlap filter respectively.

This command has one of the following return codes

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

» RETCODE_INVALID_PARAM: Thegiven argument parameter, par anmet er , wasin-
valid, which means given valueisinvalid.

SET_DRAM CONFI G
TBD
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GET_DRAM CONFI G
TBD
ENABLE_REP BUFSTAT

This command enables frame buffer status report. This command ignores par anet er and
returns RETCODE_SUCCESS.

If this option is enabled, frame buffer status is reported. Each frame buffers can be used for
display, reference or not used. Decoder reports the status of each frame buffer by using 4 bits
[3:0]

[3] Not used
[2] USE_DIS
[1] USE_REF
[0] Not used

For example, if the value of frame buffer statusis 6, then the frame buffer is used for reference
and display. If 4, the frame buffer is used for display and is not used for reference.

In H.264/AVC, bit field definition is as bellows:

* [3] Not used

e [2] USE_DIS

e [1] USE_OUT

e [0] USE_REF

If USE_OUT is 1, it means that the Frameisin DPB buffer.
Dl SABLE_REP_BUFSTAT

This command disables frame buffer status report. This command ignores par anet er and
returns RETCODE_SUCCESS.

ENABLE_REP_NMBPARAM

This command enables MB Parameter report. This command ignores par anet er and returns
RETCODE_SUCCESS.

If this option is enabled, error flag, Slice Boundary and QP are reported using 8 bits.

e [7] : Error Map. If error is detected in macroblock decoding, this bit field is set to 1.
 [6] : Slice Boundary. Whenever new dlice header is decoded, this bit field is toggled.
* [5:0] : An macroblock QP value

Dl SABLE_REP_NBPARAM

This command disables MB Parameter report. Thiscommand ignorespar arret er and returns
RETCODE_SUCCESS.

ENABLE_REP_ MW

This command enables MV report. This command ignores par aneter and returns
RETCODE_SUCCESS.

If this option is enabled, decoder reports 1 motion vector for P picture and 2 motion vectors
for B picture.
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DI SABLE_REP_W

This command disables MV report. This command ignores par armet er and returns
RETCODE_SUCCESS.

SET_ADDR_REP_PI CPARAM

Thiscommand setsthe address of picture parameter base. par anet er isinterpreted asapointer
to a address.

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 , wasin-
valid, which meansgiven value of addressisinvalid. Thevalue of address must be greater
than 0 and amultiple of 8.

To report frame buffer status, MB parameter and Motion vector, VPU reads the base addresses
of external memory, which are specified by PicParaBaseAddr.

picParaBaseAddr External Memory

info [ reserved | Data Size
Buffer Address of Frame Buffer Status
info | reserved | Data Size
Buffer Address of MB parameter
info | MV num | Data Size
Buffer Address of Motion Vector

Figure 3.1. Decoder Picture parameter base address structure

When pi cUser Dat aEnabl e, mvReport Enabl e, nbPar antEnabl e or frnBuf S-

t aEnabl e in CMD_DEC_PIC_OPTION register are enabled, HOST application should spec-
ify buffer addressesin Figure 3.1, “ Decoder Picture parameter base address structure” . VPU
reports each data and fillsinfo, Data Size and MV num fields to these buffer addresses of exter-
nal memory. For VPU to report data properly, HOST application needs to specify these 3 buffer
addresses preserving 8 byte alignment and buffer sizes need to be multiples of 256.

SET_ADDR_REP_BUF_STATE

This command sets the buffer address of frame buffer status. The par anet er is interpreted
as apointer to the address.

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 , wasin-
valid, which meansgiven value of addressisinvalid. Thevalue of address must be greater
than 0 and amultiple of 8.

SET_ADDR_REP_NMBMWV_DATA

This command sets the buffer address of motion vector information reporting array. The pa-
ranmet er isinterpreted as a pointer to the address.

This command has one of the following return codes.
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 RETCODE_SUCCESS: Operation was done successfully, which means given value of
addressisvalid and setting is done successfully.

 RETCODE_INVALID_PARAM: Thegiven argument parameter, par amet er , wasin-
valid, which means given value of addressisinvalid. The value of address must be greater
than 0 and amultiple of 8.

The motion vector information reporting array consists of below fields for each macroblock.
The array element has 32 hit data per a macroblock.

Table 3.1. Description of SET_ADDR_REP_MBMV_DATA

Bit range |Field name |Description

31 Inter MB A flag to indicate whether the macroblock isin-
ter macroblock or not

29:16 Mv X Signed motion vector value for X axis

13:00 Mv'Y Signed motion vector value for Y axis

SET_CACHE_CONFI G

This command sets the configuration of cache. The par anet er isinterpreted as a pointer to
MaverickCacheConfig.

This command has one of the following return codes.

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

» RETCODE_INVALID_PARAM: Thegiven argument parameter, par amet er , wasin-
valid. The value of address must be not zero.

GET_TI LEDMAP_CONFI G
This command gets tiled map configuration according to Ti | edMapConf i g structure.
This command has one of the following return codes.

* RETCODE_SUCCESS: Operation was done successfully, which means given value is
valid and setting is done successfully.

« RETCODE_INVALID_PARAM: Thegiven argument parameter, par anet er , wasin-
valid, which meansiit has a null pointer, or given values for some member variables are
improper values.

SET_LOW DELAY_CONFI G

This command sets the low delay decoding options which enable low delay decoding and indi-
cate the number of MB row. The argument par anet er isinterpreted as a pointer to LowDe-
laylnfo which represents an enable flag and the number of MB row. If low delay decoding is
enabled, VPU sends an interrupt and indexFrameDisplay to HOST when the number of MB
row decoding is done. If the interrupt is issued, HOST should clear the interrupt and read in-
dexFrameDisplay from the RET_DEC _PIC_FRAME_IDX register in order to display.

DEC_GET_DI SPLAY_OUTPUT_| NFO

HOST can get decoder output information according to display index in DecOutputlnfo struc-
ture. HOST can set display index using member variable i ndexFr ameDi spl ay. Thiscom-
mand returns RETCODE_SUCCESS.
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» Example code

DecCQut put | nfo decCQut put | nf o;
decCQut put I nfo. indexFranmeDi splay = di sp_i ndex;
VPU_DecG veComand( handl e, DEC GET_DI SPLAY_OUTPUT | NFO, & decCQut put | nfo);

SET_DECODE_FLUSH

This command is used to change bitstream buffer mode from Interrupt mode to Picture End
mode. When HOST receives an interrupt about bistream buffer empty in Interrupt Mode, but
there is no more bitstream for the current frame in bitstream buffer, this command compl etes
decoding only with remaining bitstream.

This command returns RETCODE_SUCCESS.
DEC_SET_FRAME_DELAY

HOST can set the number of frameto be delayed before display (H.264/AV C only) by using this
command. This command is useful when display frame buffer delay is supposed to happen for
buffering decoded picture reorder and HOST is sure of that. Unless this command is executed,
VPU has display frame buffer delay as frameBufDelay value of Declnitiallnfo structure.

DEC_FREE_FRAME_BUFFER

HOST can free al the frame buffers allocated by VPUAPI. This command is useful when
VPU detects sequence change. For example, if HOST knows resolution change while decoding
through sequenceChanged variable of DecOutputinfo structure, HOST should change the
size of frame buffer accordingly. Thiscommand isused to rel ease the frame buffers allocated for
the previous sequence. Then VPU_DecGetlnitialInfo() and VPU_DeclsseuSeglnit() are called
before frame buffer alocation for a new sequence.

DEC_SET_DI SPLAY_FLAG

Applications can set adisplay flag for each frame buffer by calling this function after creating
decoder instance. If a certain display flag of frame buffer is set, the frame buffer cannot 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_DecClrDispFlag() does. All of buffer flags are
initialized with 0x00000000 which means being able to decode. Unlessit is called, VPU starts
decoding with available frame buffer that has been cleared in round robin order.

DEC_GET_SEQ | NFO

This command returns the information of the current sequence in the form of the section
called “ Declnitiallnfo” structure. HOST can get this information with more accuracy after
VPU_DeclssueSeqinit() or VPU_DecGetOutputinfo() is called.

ENABLE_LOGG NG

HOST can activate message logging once VPU_DecOpen() or VPU_EncOpen() is called.
DI SABLE_LOGE NG

HOST can deactivate message logging which is off as default.
DEC_ENABLE_AVC MC_| NTERPCL

This is option for enable fast MC interpolation. this command is only used for H.264/AVC
decoder.
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DEC_DI SABLE_AVC_MC_| NTERPOL

This is option for disable fast MC interpolation. this command is only used for H.264/AVC
decoder.

DEC_SET_2ND_FI ELD_| NFO

This command sets bistream buffer information for a second field after afirst field has been de-
coded. In case of H.264/AVC, MPEG2, or VC1 decoder, they issuean INT_BIT_DEC_FIELD
interrupt after first field decoding. This command then can give VPU the address and size of
bitstream buffer for a second field. This commandsis used when first field and second field are
in separate bistreams - not together in a bitstream. If HOST gives this command and clears the
INT_BIT_DEC_FIELD interrupt, VPU starts decoding from the given base address until the
size of bitstream buffer.

DEC_GET_FI ELD_PI C_TYPE

This command gets a field picture type of decoded picture after INT_BIT_DEC FIELD inter-
rupt isissued.

DEC_ENABLE_REORDER

HOST can enable display buffer reordering when decoding H.264 streams. |n H.264 case output
decoded picture may be re-ordered if pic_order_cnt_typeis 0 or 1. In that case, decoder must
delay output display for re-ordering but some applications (ex. video telephony) do not want
such display delay.

DEC_DI SABLE_REORDER

HOST can disable output display buffer reorder-ing. Then BIT processor does not re-order out-
put buffer when pic_order_cnt_typeis O or 1. If In H.264/AVC case. pic_order_cnt_type is 2
or the other standard case, this flag is ignored because output display buffer reordering is not
allowed.

DEC_GET_FRAMEBUF_I NFO

This command gives HOST the information of framebuffer in the form of DecGetFramebufinfo
structure.

DEC_RESET_FRAMEBUF_| NFO

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

ENABLE_REP_CUDATA
This command enables to report CU data.

DI SABLE_REP_CUDATA

This command disables to report CU data.
SET_ADDR_REP_CUDATA

This command sets the address of buffer where CU datais written.
SET_SI ZE REP_CUDATA

This command sets the size of buffer where CU datais written.
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DEC SET _WIL_FRAME FORNAT
This command sets FrameBufferFormat for WTL.
DEC SET_AVC ERROR CONCEAL_MODE

This command sets error concea mode for H.264 decoder. This command must
be issued through VPU_DecGiveCommand() before calling VPU_DecGetlnitiaInfo() or
VPU_DeclssueSeqinit(). In other words, error conceal mode cannot be applied once a sequence
initialized.

* AVC_ERROR_CONCEAL_MODE_DEFAULT - VPU performs error concealment in de-
fault mode.
+ AVC_ERROR_CONCEAL_MODE_ENABLE_SELECTIVE_CONCEAL_MISSING_REFERENCE
- VPU performserror conceal ment using another framebuffer if the error comesfrom 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_GET_SCALER_| NFO

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

DEC_SET_SCALER_I NFO
This command sets information to downscale an image such as enable, width, and height.
DEC SET TARGET TEMPORAL_ I D

This command decodes only aframe whose temporal id is equal to or less than the given target
temporal id.

Note | tisonly for H.265/HEV C decoder.
DEC SET _BWB CUR FRAME | DX

This command specifies the index of linear frame buffer which needs to be changed to due to
change of inter-frame resolution while decoding.

Note | 1tisonly for VP9 decoder.
DEC_SET_FBC_CUR_FRAME_| DX

This command specifies the index of FBC frame buffer which needs to be changed to due to
change of inter-frame resolution while decoding.

Note | 1tisonly for VP9 decoder.
DEC_SET I NTER_RES | NFO ON

This command informsinter-frame resol ution has been changed while decoding. After thiscom-
mand issued, VPU reallocates one frame buffer for the change.

Note | 1tisonly for VP9 decoder.
DEC_SET_| NTER_RES | NFO_OFF

This command releases the flag informing inter-frame resolution change. It should be issued
after reallocation of one frame buffer is completed.
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Note | 1tisonly for VP9 decoder.

DEC_FREE_FBC TABLE_BUFFER

This command frees one FBC table to deal with inter-frame resolution change.

Note | 1tisonly for VP9 decoder.

DEC_FREE_MW_BUFFER

This command frees one MV buffer to deal with inter-frame resolution change.

Note | 1tisonly for VP9 decoder.

DEC_ALLOC FBC Y _TABLE BUFFER

This command allocates one FBC lumatable to deal with inter-frame resolution change.
Note | 1tisonly for VP9 decoder.

DEC_ALLOC FBC C TABLE BUFFER

This command allocates one FBC chromatable to deal with inter-frame resolution change.
Note | 1tisonly for VP9 decoder.

DEC_ALLOC MV._BUFFER

This command allocates one MV buffer to deal with inter-frame resolution change.

Note | 1tisonly for VP9 decoder.
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VPU _DecConfigSecondAxi()

Prototype

Description

Parameter

Ret Code VPU_DecConfi gSecondAxi (
DecHandl e handl e,
int stride,

i nt hei ght
)

This function sets the secondary channel of AXI for saving memory bandwidth to dedicated
memory. It works same as SET_SEC_AXI command which is only able to be caled before
VPU_DecRegisterFramebuffer(). Thisfunction can be called before VPU_DecStartOneFrame()
to change information about the secondary channel of AXI.

Parameter Type |Description

handle Input | A decoder handle obtained from VPU_DecOpen()
stride Input  |Width of framebuffer

height Input  |Height of framebuffer

Return Value

RETCODE_SUCCESS
Operation was done successfully, which means given value for setting secondary AXI is
valid.

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

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

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

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_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_ DecSetRdPtr ().
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VPU_DecStartOneFrame()

Prototype
Ret Code VPU_DecSt art OneFrane (
DecHandl e handl e,
DecPar am *par am
)
Description
Thisfunction startsdecoding oneframe. Returning from thisfunction does not mean the comple-
tion of decoding one frame, and it isjust that decoding oneframewasinitiated. Every call of this
function should be matched with VPU_DecGetOutputlnfo() with the same handle. Without call-
ing apair of thesefuntions, HOST cannot call any other API functions except for VPU_IsBusy(),
VPU_DecGetBitstreamBuffer(), and VPU_DecUpdateBitstreamBuffer().
Parameter
Parameter Type |Description
handle Input | A decoder handle obtained from VPU_DecOpen()
param Input | A pointer to a DecParam type structure which describes picture
decoding 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 already, 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_DecGetOutputinfo(). Even though the result of the current frame operation is
not necessary, HOST should call VPU_DecGetOutputinfo() to proceed this function call.

RETCODE_WRONG_CALL_SEQUENCE
This means the current API function call was invalid considering the allowed sequences
between API functions. A HOST might call this function before successfully calling
VPU_DecRegisterFrameBuffer(). This function should be called after calling VPU_ De-
cRegisterFrameBuffer() successfully.
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VPU_DecGetOutputinfo()

Prototype
Ret Code VPU_DecGet Qut putlnfo (
DecHandl e handl e,
DecQutputlnfo *info
)
Description
VPU returnstheresult of decoding which includesinformation on decoded picture, syntax value,
frame buffer, other report values, and etc. HOST should call this function after frame decoding
isfinished and before starting the further processing.
Parameter
Parameter Type |Description
handle Input | A decoder handle obtained from VPU_DecOpen()
info Output | A pointer to a DecOutputlnfo type structure which describes pic-
ture 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 meansthere was an error in getting information for configuring
the decoder.

RETCODE_INVALID HANDLE
This means argument handleisinvalid. Thisincludes caseswhere handl e isnot ahandle
which has been obtained by VPU_DecOpen(), handl e is ahandle to an instance aready
closed, or handl e is a handle to a decoder instance. Also, this value is returned when
VPU_DecStartOneFrame() is matched with VPU_DecGetOutputlnfo() with different han-
dies.

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.
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VPU_DecFrameBufferFlush()

Prototype

Ret Code VPU_DecFr anmeBuf fer Fl ush (
DecHandl e handl e,
DecQut put | nf o *pRemai ni ngl nf o,
Ui nt 32 *pRet Num

);

Description

This function flushes all of the decoded framebuffer contexts that remain in decoder firmware.

It is used to start seamless decoding operation without randome access to the buffer or calling
VPU_DecClos«().

Note In WAVE4, this function returns all of the decoded framebuffer contexts that
remain. pRetNum always has 0 in CODAJ.

Parameter

Parameter Type |Description
handle Input | A decoder handle obtained from VPU_DecOpen()

pRemaininginfo |Output |All of the decoded framebuffer contexts are stored in display or-
der as array of DecOutputlnfo. If thisisNULL, the remaining
information is not returned.

pRetNum Output | The number of the decoded frame buffer contexts. It thisisnull,
theinformation 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
calling 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 handle isinvalid. Thisincludes caseswhere handl e isnot ahandle
which has been obtained by VPU_DecOpen(), handl e is ahandle 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-
dles.

RETCODE_VPU_RESPONSE_TIMEOUT
Operation has not recieved any response from VPU and has timed out.
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VPU_DecClrDispFlag()

Prototype

Description

Parameter

Ret Code VPU_DecC rDi spFl ag (
DecHandl e handl e,
int index

)

This function clears a display flag of frame buffer. If display flag of frame buffer is cleared,
the frame buffer can be reused in the decoding process. With VPU_DecClrDispFlag(), HOST
application can control display of frame buffer marked with the display index which is given
by VPU.

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 handle isinvalid. 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-
dles.

RETCODE_WRONG_CALL_SEQUENCE
This means the current API function call was invaid 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,
EncOpenPar am *encOpPar am

)
Description

In order to start a new encoder operation, HOST application must open a new instance for this
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 needsthiskind of handlesfor the all codec instances now on running. Once aHOST
application gets a handle, the HOST application must use this handle to represent the target
instances for all subsequent encoder-related functions.

Parameter

Parameter Type |Description

handle Output |A pointer to a 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 a EncOpenParam type structure which describes re-
quired 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 thereis no free instance anymore, this valueis returned in this function call.

RETCODE_INVALID_PARAM
The given 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

Ret Code VPU_EncC ose (
EncHandl e handl e
)

Description

When HOST application finished encoding operations and wanted to release this instance for
other processing, the HOST application should close thisinstance by calling this function. After
completion of this function call, the instance referred to by pHandle gets free. Once HOST
application closes an instance, the HOST application cannot call any further encoder-specific
function with the current handle before re-opening a new instance with the same handle.

Parameter

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, 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_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
Before starting encoder operation, HOST application must allocate frame buffers according to

the information obtained from this function. This function returns the required parameters for
VPU_EncRegisterFrameBuffer(), which follows right after this function call.

Parameter

Parameter Type |Description

handle Input | An encoder handle obtained from VPU_EncOpen()

enclnitinfo Output | Minimum number of frame buffer for this 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, plnitiaInfo, 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_EncRegisterFrameBuffer()

Prototype

Ret Code VPU_EncRegi st er FrameBuffer (
EncHandl e handl e,
FranmeBuf f er *buf Array,
int num
int stride,
i nt height,
int mapType

Description

Thisfunction registers frame buffers requested by VPU_EncGetlnitiallnfo(). 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_EncGetlnitiallnfo().

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, (frame height/2* stride/2), respectively. But make surethat in Cb/Cr non-interleave
(separate Ch/Cr) map, a stride for the luminance frame buffer should be multiple of 16 so that
astride for the luminance frame buffer becomes a multiple of 8.

Parameter

Parameter Type |Description

handle Input | An encoder handle obtained from VPU_EncOpen()

bufArray Input | Allocated frame buffer address and information. If this parame-
ter isset to -1, VPU alocates frame buffers.

num Input  |A number of frame buffers. VPU can allocate 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 O, or is not amultiple
of 8in 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. 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

Ret Code VPU_EncAl | ocat eFranmeBuffer (
EncHandl e handl e,
FrameBufferAl'l ocl nfo info,
FrameBuf fer *frameBuffer

)
Description

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 alo-
cates frame buffers when 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

Parameter Type |Description

handle Input |An encoder handle obtained from VPU_EncOpen()
info Input  |Information required for frame bufer allocation
frameBuffer Output |Data structure that holds information of allocated 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_TY PE_CODEC) has not been called, before this function call
for alocating frame buffer for PRP (FramebufferAllocType.FB_TY PE_PPU).

RETCODE_INSUFFICIENT_RESOURCE
Fail to allocate aframebuffer due to lack of memory

RETCODE_INVALID_PARAM
The given argument parameter, index, was invalid, which means it hasimproper values
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VPU_EncGetFrameBuffer()

Prototype

Description

Parameter

Ret Code VPU_EncGet FraneBuf fer (
EncHandl e handl e,
int framel dx,
Fr aneBuf f er *frameBuf

)

This function gets the frame buffer information that was alocated by
VPU_EncRegisterFrameBuffer() function.

It does not affect actual encoding and simply does obtain the information of frame buffer. This
function ismore helpful especially when frame buffers are automatically assigned by setting 0to
buf Array of VPU_EncRegisterFrameBuffer() and HOST wants to know about the allocated
frame buffer.

Parameter Type |Description

handle Input | Anencoder handle obtained from VPU_EncOpen()
framel dx Input  |Anindex of frame buffer

frameBuf output |Allocated frame buffer address and information

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_INVALID_PARAM
The given argument parameter, frameldx, wasinvalid, which meansframel dx islarger than
allocated framebuffer.
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VPU_EncGiveCommand|()

Prototype

Description

Parameter

Ret Code VPU_EncG veCommand (

EncHandl e handl e,
CodecConmand cnd,
voi d *paraneter

)

Thisfunctionis provided to let HOST application have a certain level of freedom for re-config-
uring encoder operation after creating an encoder instance. Some options which can be changed

dynamically during encoding asthe video sequence has been included. Some command-specific
return codes are also presented.

Parameter Type |Description
handle Input  |An encoder handle obtained from VPU_EncOpen()
cmd Input  |A variable specifying the given command of CodecComand type
parameter In- A pointer to command-specific data structure which describes
put/Out- | picture |/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().

» 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.

Command
Thelist of commands can be summarized as follows:
« ENABLE_ROTATION
« DIABLE_ROTATION
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 ENABLE_MIRRORING

« DISABLE_MIRRORING

« SET_MIRROR_DIRECTION

« SET_ROTATION_ANGLE

- ENC_ADD_PPS

« ENC_SET_ACTIVE_PPS

« ENC_GET_ACTIVE_PPS

« ENC_PUT_VIDEO_HEADER

« ENC_PUT_MP4 HEADER

« ENC_PUT_AVC_HEADER

« ENC_GET_VIDEO_HEADER

« ENC_SET_INTRA_MB_REFRESH_NUMBER
« ENC_ENABLE_HEC

« ENC_DISABLE_HEC

« ENC_SET_SLICE_INFO

« ENC_SET_GOP_NUMBER

« ENC_SET_INTRA_QP

« ENC_SET BITRATE

« ENC_SET_FRAMERATE

« ENC_SET_SEARCHRAM_PARAM
« ENC_SET_REPORT_MBINFO

« ENC_SET_REPORT_MVINFO

« ENC_SET_REPORT_SLICEINFO
« ENC_SET_PIC_PARA_ADDR

. SET_SEC_AXI
 ENABLE_LOGGING

- DISABLE_LOGGING

« ENC_CONFIG_SUB_FRAME_SYNC
« ENC_SET_SUB_FRAME_SYNC

ENABLE_ROTATI ON

This command enables rotation of the pre-rotator. In this case, par anet er isignored. This
command returns RETCODE_SUCCESS.

DI ABLE ROTATI ON

This command disables rotation of the pre-rotator. In this case, par anet er isignored. This
command returns RETCODE_SUCCESS.

ENABLE_M RRORI NG

This command enables mirroring of the pre-rotator. In this case, par anet er isignored. This
command returns RETCODE_SUCCESS.

DI SABLE_M RRORI NG

This command disables mirroring of the pre-rotator. In this case, par anet er isignored. This
command returns RETCODE_SUCCESS.

SET_M RROR_DI RECTI ON

Thiscommand setsmirror direction of the pre-rotator, and par amet er isinterpreted asapoint-
er to MirrorDirection. The par anet er should be one of MIRDIR_NONE, MIRDIR_VER,
MIRDIR_HOR, and MIRDIR_HOR_VER.

 MIRDIR_NONE: No mirroring
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* MIRDIR_VER: Vertical mirroring
e 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 mirror-
ing directionisvalid.

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

SET_ROTATI ON_ANGLE

This command sets counter-clockwise angle for post-rotation, and par anet er isinterpreted
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 rotation
angleisvalid.

» RETCODE_INVALID_PARAM: Thegiven argument parameter, par anet er , wasin-
valid, which means given rotation angle isinvalid.

Note Rotation angle could not be changed after sequence initialization, because it
might cause problems in handling frame buffers.

ENC_ADD PPS
This command adds PPS header syntax of AV C/H.264 bitstream
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 H.264/AV C 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.

ENC_SET_ACTI VE_PPS

This command sets active PPS header syntax of AVC/H.264 bitstream, and par anet er is
interpreted ] as an active PPS index.

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 meansthe given cmd was undefined, or not allowed in the current instance. In this
case, the current instance might not be an MPEG4 encoder instance.
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« RETCODE_INVALID_PARAM: The given argument parameter par anet er wasin-
valid, which meansit has a null pointer, or given values for some member variables are
improper values.

* RETCODE_VPU_RESPONSE_TIMEOUT: Operation has not recieved any response
from VPU and has timed out.

ENC_GET_ACTI VE_PPS

This command gets active PPS header syntax of AVC/H.264 bitstream, and par anet er is
interpreted as an active PPS index.

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 meansthe 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 anet er wasin-
valid, which means it has a null pointer, or given values for some member variables are
improper values.

ENC_PUT_VI DEO_HEADER

This command inserts an MPEG4 header syntax or SPS or PPS to the AV C/H.264 bitstream
to the bitstream during encoding. The argument par anet er isinterpreted asapointer to Enc-
HeaderParam structure holding

 buf isaphysical address pointing the generated stream location
e sizeisthe size of generated stream in bytes

* headerTypeis atype of header that HOST application wants to generate and have values as
VOL_HEADER, VOS HEADER,, VO _HEADER, SPS RBSP or PPS_RBSP.

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 in-
valid which meansthe 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 or
headerType 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 recieved any response
from VPU and has timed out.

ENC_PUT_MP4_HEADER

Thiscommand inserts an MPEG4 header syntax to the bitstream during encoding. The argument
par amet er isinterpreted as a pointer to EncHeaderParam structure holding

» buf isaphysical address pointing the generated stream location
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* si ze isthe size of generated stream in bytes

» header Type isatype of header that HOST application wants to generate and have values
asVOL_HEADER, VOS HEADER, or VO_HEADER.

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 cd was in-
valid which meansthe 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 anet er or
header Type wasinvalid, which meansit hasanull pointer, or given valuesfor some
member variables are improper values.

« RETCODE_VPU_RESPONSE TIMEOUT: Operation has not recieved any response
from VPU and hastimed out.

ENC_PUT_AVC HEADER
This command inserts an SPS or PPS to the AV C/H.264 bitstream during encoding.

The argument par anet er isinterpreted as a pointer to EncHeaderParam structure holding
 buf isaphysical address pointing the generated stream location

» sizeisthe size of generated stream in bytes

» headerType is type of header that HOST application wants to generate and have values as
SPS RBSP or PPS_RBSP.

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 cnd was in-
valid which meansthe given ¢ md was undefined, or not allowed in the current instance.
In this case, the current instance might not be an AV C/H.264 encoder instance.

 RETCODE_INVALID_PARAM: The given argument parameter par anet er or
header Type wasinvalid, which meansit hasanull pointer, or given valuesfor some
member variables are improper values.

« RETCODE_VPU_RESPONSE TIMEOUT: Operation has not recieved any response
from VPU and has timed out.

ENC_GET_VI DEO_HEADER

This command gets a SPS to the AV C/H.264 hitstream to the bitstream during encoding. Be-
cause VPU does not generate bitstream but HOST application generate bitstream in this com-
mand, HOST application has to set pBuf value to access bitstream buffer. The argument pa-
ranet er isinterpreted as a pointer to EncHeaderParam structure holding

 buf isaphysical address pointing the generated stream location

» pBuf isavirtual address pointing the generated stream location
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e sizeisthe size of generated stream in bytes

» headerTypeis atype of header that HOST application wants to generate and have values as
SPS_RBSP.

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 in-
valid which meansthe given cmd was undefined, or not allowed in the current instance.
In this case, the current instance might not be an AV C/H.264 encoder instance.

« 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 recieved any response
from VPU and has timed out.

ENC_SET_| NTRA_MB_REFRESH_NUVBER

This command sets intra MB refresh number of header syntax. The argument par anet er is
interpreted 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 means the requested
header syntax was successfully inserted.

* RETCODE_VPU_RESPONSE_TIMEOUT: Operation has not recieved any response
from VPU and has timed out.

ENC_ENABLE_HEC
This command enables HEC(Header Extension Code) syntax of MPEGA4.
Thiscommand ignorestheargument par anet er and returns one of thefollowing return codes.

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

» RETCODE_INVALID_COMMAND: This meansthe given argument, cmd, wasinvalid
which meansthe 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 recieved any response
from VPU and has timed out.

ENC_DI SABLE_HEC
This command disables HEC(Header Extension Code) syntax of MPEGA4.
Thiscommand ignorestheargument par anet er and returns one of thefollowing return codes.

» RETCODE_SUCCESS: Operation was done successfully, which means the requested
header syntax was successfully inserted.
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« RETCODE_INVALID_COMMAND: This meansthe given argument, cmd, wasinvalid
which meansthe 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 recieved any response
from VPU and has timed out.

ENC_SET_SLI CE_|I NFO

Thiscommand setsdliceinforamtion of header syntax. Theargument par anet er isinterpreted
as a pointer to EncSliceMode structure holding

 diceModeuf 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 means the requested
header syntax was successfully inserted.

« RETCODE_INVALID_PARAM: The given argument parameter par anmet er or
header Type wasinvalid, which meansit hasanull pointer, or given valuesfor some
member variables are improper values.

« RETCODE_VPU_RESPONSE TIMEOUT: Operation has not recieved any response
from VPU and has timed out.

ENC_SET_GOP_NUVBER

This command sets GOP number of header syntax. The argument par anet er is interpreted
as apointer to the integer which represents a GOP number.

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_PARAM: The given argument parameter par ameter or
header Type wasinvalid, which means it has a null pointer, or given values for some
member variables are improper values.

* RETCODE_VPU_RESPONSE_TIMEOUT: Operation has not recieved any response
from VPU and has timed out.

ENC_SET_I NTRA_QP

This command sets intra QP value of header syntax. The argument par anet er isinterpreted
as a 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 AVC/H.264.

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 cnd wasinvalid
which means the given cmd was undefined, or not allowed in the current instance. In this
case, the current instance might not be an encoder instance.
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« RETCODE_INVALID_PARAM: The given argument parameter par ameter or
header Type wasinvalid, which meansit has anull pointer, or given values for some
member variables are improper values.

« RETCODE_VPU_RESPONSE TIMEOUT: Operation has not recieved any response
from VPU and has timed out.

ENC_SET_BI TRATE

This command sets bitrate inforamtion of header syntax. 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 means the requested
header syntax was successfully inserted.

« RETCODE_INVALID_COMMAND: This means the given argument cnd wasinvalid
which meansthe given ¢ nd was undefined, or not allowed in the current instance. In this
case, the current instance might not be an encoder instance.

« RETCODE_INVALID_PARAM: The given argument parameter par ameter or
header Type wasinvalid, which meansit has a null pointer, or given values for some
member variables are improper values.

* RETCODE_VPU_RESPONSE_TIMEOUT: Operation has not recieved any response
from VPU and has timed out.

ENC_SET_FRANMERATE

This command sets frame rate of header syntax. The argument par anmet 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 means the requested
header syntax was successfully inserted.

« RETCODE_INVALID_COMMAND: This means the given argument cnd wasinvalid
which meansthe given ¢ nd was undefined, or not allowed in the current instance. In this
case, the current instance might not be an encoder instance.

* RETCODE_INVALID_PARAM: The given argument parameter paraneter or
header Type wasinvalid, which meansit hasanull pointer, or given values for some
member variables are improper values.

* RETCODE_VPU_RESPONSE_TIMEOUT: Operation has not recieved any response
from VPU and has timed out.

ENC_SET_SEARCHRAM PARAM

This command sets the parameter of search sram used in encoder. The par anet er is inter-
preted as a pointer to SearchRamParam.

This command has one of the following return codes.

« RETCODE_INVALID_PARAM: The given argument parameter par ameter or
Sear chRanBi ze was invalid, which means it has a null pointer, or given values for
some member variables are improper values.
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ENC_SET_REPORT_MBI NFO

This command sets MB data report structure. The argument par anet er is interpreted as a
pointer to address and returns RETCODE_SUCCESS.

If this option is set, the slice boundary and QP are reported using 1 bytes.

o [7] : Reserved

 [6] : Slice Boundary. Whenever a new dice header is decoded, this bit field is toggled.
e [5:0] : An macroblock QP value

ENC_SET_REPORT_MWI NFO

This command sets motion vector report structure. The argument par anet er isinterpreted as
a pointer to address and returns RETCODE_SUCCESS.

If this option is set, the motion vector information are reported using 4 bytes.
» [31] : IntraFlag (1: intra, O: inter)

» [30:16] : X value of motion vector

e [16:0] : Y vaue of motion vector

ENC_SET_REPORT_SLI CEI NFO

This command sets slice information report structure. The argument par anet er isinterpreted
as apointer to address and returns RETCODE_SUCCESS.

If this option is set, the dlice information are reported using 8 bytes.
» [63:48] : Reserved.

 [47:32] :Thelast macroblock indeed of aslice (zero based-index)
e [31:0] : Total of bits used for encoding aslice.

ENC_SET_PI C_PARA ADDR

This command sets the address of picture parameter base. The argument par anet er isinter-
preted as apointer to addr ess and returns RETCODE_SUCCESS.

To report MB data, Motion Vector, and Slice information, VPU should reads the base address
of external memory, which all are specified by picParaBaseAddr.

picParaBaseAddr External Memory

enMbinfo | reserved | Data Size
Buffer Address of MB parameter
enMvinfo | PicType | Data Size
Buffer Address of Motion Vector
enSlicelnfo \Slice num\ Data Size
Buffer Address of Slice Info

Figure 3.2. Encoder Picture parameter base address structure

When enReport MBI nfo, enReportWlnfo, and enReportSliceinfo in
CMD_ENC PIC_OPTION register are enabled, HOST application should specify the buffer
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addresses in Figure 3.2, “ Encoder Picture parameter base address structure” . VPU reports
each dataand fillsinfo, Data Size and other fieldsto these buffer addresses of external memory.
For VPU to report data properly, HOST application needs to specify these 3 buffer addresses
preserving 8 byte alignment and buffer sizes need to be multiples of 256.

SET_SEC _AXI

This command sets the secondary channel of AXI for saving memory bandwidth to dedicated
memory. The argument par anet er isinterpreted as a pointer to SecAxiUse which represents
an enable flag and physical address which is related with the secondary channel for BIT proces-
sor, IPPAC-DC predictor, de-blocking filter, overlap filter respectively.

This command has one of the following return codes.

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

* RETCODE_INVALID_PARAM: Thegiven argument parameter, par anet er , wasin-
valid, which means given value isinvalid.

ENABLE_LOGGE NG

HOST can activate message logging once VPU_DecOpen() or VPU_EncOpen() is called.
DI SABLE_LOGGE NG

HOST can deactivate message logging which is off as default.

ENC_CONFI G_SUB_FRAME_SYNC

This command sets the configuration of sub frame sync mode. The par anet er isinterpreted
as apointer to EncSubFrameSyncConfig. This command returns RETCODE_SUCCESS.

ENC_SET_SUB_FRAVE_SYNC

This command sets the status of sub frame sync signal. The par anet er is interpreted as a
pointer to EncSubFrameSyncState. This command returns RETCODE_SUCCESS.

ENC_SET_PARA_CHANGE

This command changes encoding parameter(s) during the encoding operation in H.265/AVC
encoder The argument par anet er isinterpreted as a pointer to the section called “ EncCha-
ngeParam” structure holding

 changeParaMode : OPT_COMMON (only valid currently)

» enable_option : Set an enum value that is associated with parameters to change, the section
called “ ChangeCommonParam” (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 changePar aMbde
changePar am enabl e_opti on

OPT_COVMON;
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, &changeParam ;
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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 cnd wasinvalid
which meansthe given cnd was undefined, or not allowed in the current instance. In this
case, the current instance might not be an AV C/H.264 encoder instance.

e RETCODE_INVALID_PARAM: The given argument parameter par ameter or
header Type wasinvalid, which means it has anull pointer, or given values for some
member variables are improper values.

* RETCODE_VPU_RESPONSE_TIMEOUT: Operation has not recieved any response
from VPU and has timed out.

ENC_SET_PROFI LE

This command encodes videos into H.264/AV C stream with HOST application-given profilein
header syntax. (CODAO9 only)

ENC_SET_SEI _NAL_DATA
This command sets variables in HevcSEIDataEnc structure for SEI encoding.
SET_ENC _WIL_I NFO

Thiscommand setsinformation of frame buffer such as'Y/Cb/Cr addr, cbcrinterleave, nv21, and
number of linear framebuffer for WTL-enabled encoder.

SET_ADDR _ENC_RC_REPORT BASE

This command sets the base address of report buffer. It should be specified when any of these
bitlnfoReportEnable, frameDistortionReportEnabl e, or gpHistogramReportEnablein EncParam
ison. In total 144bytes of data are reported to the report buffer from w4EncReportBaseAddr in
the following order. If a certain ReportEnable flag is diabled i.e frameDistortionReportEnabl e,
dummy data are written into the frameDistortion region of the buffer.

header bits (32bits)
residual bits (32bits)
frame distortion sum (64bits)
frame distortion y (64bits)
frame distortion cb (64bits)
frame distortion cr (64bits)
qp0 (16bits)
gpl (16bits)

gp51 (16bits)

* bit information
» Header bits: total dlice header bits of the current frame except start code
* Residual bits: total residual bits of the current frame

header bits are in the beginning 32bits of w4EncReportBaseAddr, and header bits are in the
following 32bits of the report buffer.
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» framedistortion

With this command, frame distortion data - frame distortion sum, y, cb, and cr for each 8bytes,
totally 32bytes) arereported 8bytesaway from w4EncReportBaseA ddr (w4EncReportBaseAddr
+ 8) when picture encoding is completed.

* QP histogram

With this command, QP histogram for every subCTU(CU32) taking 16bits are reported 40bytes
away from w4EncReportBaseAddr (w4EncReportBaseAddr + 40) when picture encoding is
compl eted.

SET_SI ZE_ENC_RC_REPORT

This command setsthe size of report buffer. It should be specified when any of these bitinfoRe-
portEnable, frameDistortionReportEnable, or gpHistogramReportEnable in EncParam is on.
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VPU_EncStartOneFrame()

Prototype

Ret Code VPU_EncSt art OneFrane (
EncHandl e handl e,
EncPar am * par am

)
Description

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 call of this function should be matched with VPU_EncGetOutputinfo() with the
same handle. Without calling a pair of these funtions, HOST application cannot call
any other API functions except for VPU_IsBusy(), VPU_EncGetBitstreamBuffer(), and
VPU_EncUpdateBitstreamBuffer().

Parameter

Parameter Type |Description

handle Input | An encoder handle obtained from VPU_EncOpen()

param Input  |A pointer to EncParam type structure which describes picture
encoding parameters for the current encoder instance.

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 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_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-
cessfully calling VPU_EncRegisterFrameBuffer(). Thisfunction should be called after suc-
cessfully calling VPU_EncRegisterFrameBuffer().
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RETCODE_INVALID_PARAM
The given argument parameter, par anet er , wasinvalid, which meansit has anull 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.
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VPU_EncGetOutputinfo()

Prototype

Ret Code VPU_EncGet Qut put I nfo (
EncHandl e handl e,
EncQutputInfo *info

)
Description

This function gets information of the output of encoding. Application can know about picture
type, the address and size of the generated bitstream, the number of generated dlices, the end
addresses of the dlices, and macroblock bit position information. HOST application should call
this function after frame encoding is finished, and before starting the further processing.

Parameter

Parameter Type |Description

handle Input | An encoder handle obtained from VPU_EncOpen().

info Output | A pointer to a EncOutputlnfo type structure which describes pic-
ture encoding results for the current encoder instance.

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,

» handleis ahandle 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.
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VPU_EncGetBitstreamBuffer()

Prototype
Ret Code VPU_EncGet Bi t streanBuffer (
EncHandl e handl e,
Physi cal Address *prdPrt,
Physi cal Address *pw Ptr,
int *size
);
Description
After encoding frame, HOST application must get bitstream from the encoder. To do that, they
must know where to get bitstream and the maximum size. Applications can get the information
by calling this function.
Parameter
Parameter Type |Description
handle Input |Anencoder 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 specifying the available space 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

Ret Code VPU_EncUpdat eBi t st reanBuffer (
EncHandl e handl e,
int size

)
Description

Applications must let encoder know how much bitstream has been transferred from the address
obtained from VPU_EncGetBitstreamBuffer(). By just giving the size as an argument, APl au-
tomatically handles pointer wrap-around and updates the read pointer.

Parameter

Parameter Type |Description

handle Input |Anencoder handle obtained from VPU_EncOpen()

size Input | A variable specifying the amount of bits being filled from bit-
stream 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, 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_INVALID_PARAM
The given argument parameter, size, wasinvalid, 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 or read 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 ahandle 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
calling 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
the 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,
H.263, Sorenson, H.264, VC-1, AVS/AV S+, VP8/9, HEVC(H.265), and AV1 for HD to UHD (4K/8K) resolu-
tion.

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 a global top SoC IP provider, Chips& Media has introduced Image Signal Processing
(ISP) 1P and Deep learning-based super resolution | P 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: //www.chipsnmedia.com
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