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Chapter 1. Management of Cards and
Devices

Card Management




Management of Cards and Devices

Name

snd_device initialize — Initialize struct device for sound devices
Synopsis
void snd_device_initialize (struct device * dev, struct snd _card * card);

Arguments

dev devicetoinitialize

card cardto assign, optional




Management of Cards and Devices

Name

snd_card_new — create and initialize a soundcard structure
Synopsis

int snd_card _new (struct device * parent, int idx, const char * xid,
struct nodule * nodule, int extra_size, struct snd _card ** card_ret);

Arguments
par ent the parent device object
i dx card index (address) [0 ... (SNDRV_CARDS-1)]
xid card identification (ASCI| string)
nmodul e top level module for locking

extra_si ze alocatethis extrasize after the main soundcard structure
card_ret the pointer to store the created card instance
Description

Creates and initializes a soundcard structure.

The function allocates snd_card instance via kzalloc with the given space for the driver to use freely. The
allocated struct is stored in the given card_ret pointer.

Return

Zero if successful or a negative error code.




Management of Cards and Devices

Name

snd_card_disconnect — disconnect al APIs from the file-operations (user space)
Synopsis
int snd_card_di sconnect (struct snd card * card);

Arguments

card soundcard structure
Description

Disconnects all APIsfrom the file-operations (user space).
Return

Zero, otherwise a negative error code.

Note

The current implementation replaces all active file->f_op with special dummy file operations (they do
nothing except release).




Management of Cards and Devices

Name

snd_card_free when_closed — Disconnect the card, freeit later eventually

Synopsis

int snd_card _free when cl osed (struct snd_card * card);

Arguments

card soundcard structure

Description

Unlikesnd_car d_f r ee, thisfunction doesn't try to release the card resource immediately, but tries to
disconnect at first. When the card is still in use, the function returns before freeing the resources. The card
resources will be freed when the refcount gets to zero.




Management of Cards and Devices

Name

snd_card_free — frees given soundcard structure
Synopsis
int snd _card free (struct snd _card * card);

Arguments

card soundcard structure

Description

Thisfunction releases the soundcard structure and the all assigned devicesautomatically. That is, you don't
have to release the devices by yourself.

This function waits until the all resources are properly released.

Return

Zero. Frees all associated devices and frees the control interface associated to given soundcard.




Management of Cards and Devices

Name

snd _card_set id — set card identification name

Synopsis

void snd_card_set _id (struct snd card * card, const char * nid);

Arguments
card soundcard structure

nid new identification string

Description

This function sets the card identification and checks for name collisions.




Management of Cards and Devices

Name
snd_card_add dev_attr — Append a new sysfs attribute group to card

Synopsis

int snd card add dev_attr (struct snd card * card, const struct
attribute _group * group);

Arguments

card card instance

group attribute group to append




Management of Cards and Devices

Name

snd_card_register — register the soundcard
Synopsis
int snd_card register (struct snd _card * card);

Arguments

card soundcard structure

Description

This function registers all the devices assigned to the soundcard. Until calling this, the ALSA control in-
terface is blocked from the external accesses. Thus, you should call this function at the end of theinitial-
ization of the card.

Return

Zero otherwise a negative error code if the registration failed.




Management of Cards and Devices

Name

snd_component_add — add a component string
Synopsis

i nt snd_conponent _add (struct snd _card * card, const char * conponent);
Arguments

card soundcard structure

conponent the component id string

Description

This function adds the component id string to the supported list. The component can be referred from the
asalib.

Return

Zero otherwise a negative error code.
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Management of Cards and Devices

Name
snd_card file_ add — add thefile to thefilelist of the card

Synopsis

int snd_card file add (struct snd _card * card, struct file * file);
Arguments

card soundcard structure

file filepointer
Description

This function adds the file to the file linked-list of the card. This linked-list is used to keep tracking the
connection state, and to avoid the release of busy resources by hotplug.

Return

zero or anegative error code.
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Management of Cards and Devices

Name

snd _card_file_remove — remove the file from thefile list
Synopsis

int snd_card file renove (struct snd_card * card, struct file * file);
Arguments

card soundcard structure

file filepointer
Description

Thisfunction removesthefileformerly added tothecardviasnd_card_fi | e_add function. If al files

are removed and snd_card_f ree_when_cl osed was called beforehand, it processes the pending
release of resources.

Return

Zero or anegative error code.
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Management of Cards and Devices

Name

snd_power_wait — wait until the power-state is changed.
Synopsis

int snd_power wait (struct snd _card * card, unsigned int power_state);
Arguments

card soundcard structure

power _state expected power state

Description

Waits until the power-state is changed.

Return

Zero if successful, or a negative error code.

Note

the power lock must be active before call.

Device Components
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Management of Cards and Devices

Name

snd_device_new — create an AL SA device component
Synopsis

int snd_device new (struct snd _card * card, enum snd_device_type type,
void * device data, struct snd _device ops * ops);

Arguments
card the card instance
type the device type, SNDRV_DEV_XXX

devi ce_dat a thedatapointer of this device
ops the operator table
Description

Creates a new device component for the given data pointer. The device will be assigned to the card and
managed together by the card.

The data pointer plays arole as the identifier, too, so the pointer address must be unique and unchanged.

Return

Zero if successful, or anegative error code on failure.
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Management of Cards and Devices

Name

snd_device disconnect — disconnect the device
Synopsis

voi d snd_devi ce_di sconnect (struct snd_card * card, void * device_data);
Arguments

card the card instance

devi ce_dat a thedatapointer to disconnect

Description

Turnsthe deviceinto the disconnection state, invoking dev_disconnect callback, if the device was already
registered.

Usually called fromsnd_car d_di sconnect.

Return

Zero if successful, or a negative error code on failure or if the device not found.
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Management of Cards and Devices

Name

snd_device free — release the device from the card
Synopsis

void snd_device free (struct snd _card * card, void * device_data);
Arguments

card the card instance

devi ce_dat a thedatapointer to release

Description

Removes the device from the list on the card and invokes the callbacks, dev_disconnect and dev_free,
corresponding to the state. Then release the device.
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Management of Cards and Devices

Name

snd_device _register — register the device
Synopsis

int snd_device register (struct snd card * card, void * device_data);
Arguments

card the card instance

devi ce_dat a thedatapointer to register
Description

Registers the device which was already created via snd_devi ce_new. Usualy this is caled from

snd_card_regi ster, but it can be called later if any new devices are created after invocation of
snd_card_register.

Return

Zero if successful, or anegative error code on failure or if the device not found.

Module requests and Device File Entries
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Management of Cards and Devices

Name
snd_request_card — try to load the card module
Synopsis
void snd_request _card (int card);
Arguments
card thecard number
Description
Triestoload themodule* snd-card-X" for the given card number viarequest_module. Returnsimmediately
if already loaded.
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Management of Cards and Devices

Name

snd_lookup_minor_data— get user data of aregistered device
Synopsis

void * snd_| ookup_m nor_data (unsigned int mnor, int type);
Arguments

m nor the minor number

type devicetype (SNDRV_DEVICE TYPE XXX)

Description
Checks that a minor device with the specified type is registered, and returns its user data pointer.

Thisfunction incrementsthe reference counter of the card instance if an associated instance with the given
minor number and type isfound. The caller must call snd_car d_unr ef appropriately later.

Return

The user data pointer if the specified deviceisfound. NULL otherwise.
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Management of Cards and Devices

Name
snd_register_device — Register the ALSA device file for the card

Synopsis

int snd register _device (int type, struct snd card * card, int dev,
const struct file operations * f_ops, void * private_data, struct device

* device);
Arguments
type the device type, SNDRV_DEVICE_TYPE_XXX
card the card instance
dev the device index
f_ops the file operations

private_data userpointer forf_ops->open

devi ce the device to register

Description

Registers an ALSA devicefile for the given card. The operators have to be set in reg parameter.

Return

Zero if successful, or a negative error code on failure.
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Management of Cards and Devices

Name

snd_unregister_device — unregister the device on the given card
Synopsis
i nt snd_unregister_device (struct device * dev);

Arguments

dev thedeviceinstance

Description

Unregisters the device file already registered viasnd_r egi st er _devi ce.

Return

Zero if successful, or anegative error code on failure.

Memory Management Helpers
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Management of Cards and Devices

Name
copy_to_user_fromio — copy data from mmio-space to user-space
Synopsis
int copy to user _fromo (void __user * dst, const volatile void __ionem

* src, size_t count);

Arguments
dst the destination pointer on user-space
src the source pointer on mmio

count thedatasizeto copy in bytes

Description

Copies the data from mmio-space to user-space.

Return

Zero if successful, or non-zero on failure.
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Management of Cards and Devices

Name
copy_from_user_toio — copy data from user-space to mmio-space
Synopsis
int copy fromuser toio (volatile void __iomem?* dst, const void __user

* src, size_t count);

Arguments
dst the destination pointer on mmio-space
src the source pointer on user-space

count thedatasizeto copy in bytes

Description

Copies the data from user-space to mmio-space.

Return

Zero if successful, or non-zero on failure.
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Management of Cards and Devices

Name
snd_malloc_pages — allocate pages with the given size

Synopsis
void * snd_nall oc_pages (size_ t size, gfp_t gfp flags);
Arguments

si ze the size to allocate in bytes

gf p_fl ags theallocation conditions, GFP_XXX

Description

Allocates the physically contiguous pages with the given size.

Return

The pointer of the buffer, or NULL if no enough memory.
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Management of Cards and Devices

Name
snd_free pages— release the pages
Synopsis
void snd_free pages (void * ptr, size t size);
Arguments
ptr the buffer pointer to release
si ze theallocated buffer size
Description

Releases the buffer allocated viasnd_mal | oc_pages.
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Management of Cards and Devices

Name
snd_dma_alloc_pages — allocate the buffer area according to the given type

Synopsis

int snd_dnma_al |l oc_pages (int type, struct device * device, size_ t size,
struct snd_dma_buffer * dmab);

Arguments

type the DMA buffer type

devi ce thedevice pointer

si ze the buffer size to allocate

drmab buffer allocation record to store the alocated data
Description

Calls the memory-allocator function for the corresponding buffer type.

Return

Zero if the buffer with the given size is allocated successfully, otherwise a negative value on error.
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Management of Cards and Devices

Name
snd_dma._alloc_pages fallback — allocate the buffer area according to the given type with fallback

Synopsis

int snd _dma_all oc_pages fallback (int type, struct device * device,
size t size, struct snd _dma_buffer * dmab);

Arguments
type the DMA buffer type
devi ce thedevice pointer
si ze the buffer size to allocate

dmab buffer allocation record to store the alocated data

Description

Callsthe memory-allocator function for the corresponding buffer type. When no spaceisl|eft, thisfunction
reduces the size and tries to allocate again. The size actually allocated is stored in res_size argument.

Return

Zero if the buffer with the given size is allocated successfully, otherwise a negative value on error.
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Management of Cards and Devices

Name
snd_dma free pages — release the allocated buffer
Synopsis
void snd_dma_free_pages (struct snd_dna_buffer * dnab);
Arguments
dmab the buffer allocation record to release
Description

Releases the allocated buffer viasnd_dna_al | oc_pages.
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Chapter 2. PCM API
PCM Core
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PCM API

Name

snd_pcm_format_name — Return a name string for the given PCM format
Synopsis
const char * snd pcmformat_nane (snd pcmformat_t fornat);

Arguments

format PCM format
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PCM API

Name
snd_pcm_new_stream — create a new PCM stream
Synopsis
int snd_pcmnew stream (struct snd _pcm * pcm int stream int

substream count);

Arguments
pcm the pcm instance
st ream the stream direction, SNDRV_PCM_STREAM_XXX

substream count the number of substreams

Description

Creates a new stream for the pcm. The corresponding stream on the pcm must have been empty before
caling this, i.e. zero must be given to the argument of snd_pcm new.

Return

Zero if successful, or a negative error code on failure.
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PCM API

Name

snd_pcm_new — create anew PCM instance
Synopsis

int snd pcmnew (struct snd _card * card, const char * id, int device,
i nt playback count, int capture_count, struct snd_pcm?** rpcn);

Arguments
card the card instance
id theid string
devi ce the device index (zero based)

pl ayback_count the number of substreams for playback

capt ure_count the number of substreams for capture

rpcm the pointer to store the new pcm instance
Description

Creates anew PCM instance.

The pcm operators have to be set afterwards to the new instanceviasnd_pcm set _ops.
Return

Zero if successful, or anegative error code on failure.
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PCM API

Name

snd_pcm_new_internal — create anew internal PCM instance
Synopsis

int snd_pcmnew internal (struct snd _card * card, const char * id, int
device, int playback count, int capture_count, struct snd pcm** rpcnj;

Arguments
card the card instance
id theid string
devi ce the device index (zero based - shared with normal PCMs)

pl ayback_count the number of substreams for playback
capt ure_count the number of substreams for capture

rpcm the pointer to store the new pcm instance

Description
Creates a new internal PCM instance with no userspace device or procfs entries. Thisis used by ASoC
Back End PCMs in order to create a PCM that will only be used internally by kernel drivers. i.e. it cannot

be opened by userspace. It provides existing ASoC components drivers with a substream and access to
any private data.

The pcm operators have to be set afterwards to the new instanceviasnd_pcm set _ops.

Return

Zero if successful, or anegative error code on failure.
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PCM API

Name
snd_pcm_notify — Add/remove the notify list

Synopsis

int snd_pcmnotify (struct snd_pcmnotify * notify, int nfree);
Arguments

noti fy PCM notify list

nfree 0=register, 1= unregister

Description

Thisaddsthe given notifier to the global list so that the callback is called for each registered PCM devices.
This exists only for PCM OSS emulation, so far.




PCM API

Name
snd_pcm_set_ops — set the PCM operators

Synopsis

void snd_pcm set _ops (struct snd_pcm* pcm int direction, const struct
snd_pcm ops * ops);

Arguments
pcm the pcm instance

di rection streamdirection, SNDRV_PCM_STREAM_ XXX
ops the operator table

Description

Sets the given PCM operators to the pcm instance.
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PCM API

Name
snd_pcm_set_sync — set the PCM syncid
Synopsis
void snd_pcm set _sync (struct snd_pcm substream * substrean);
Arguments
subst ream the pcm substream
Description

Sets the PCM sync identifier for the card.
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PCM API

Name
snd_interval_refine— refine the interval value of configurator
Synopsis
int snd_interval _refine (struct snd.interval * i, const struct

snd_interval * v);

Arguments
i theinterval valueto refine
v theinterval valueto refer to
Description

Refines the interval value with the reference value. The interval is changed to the range satisfying both
intervals. Theinterval status (min, max, integer, etc.) are evaluated.

Return

Positive if the value is changed, zero if it's not changed, or a negative error code.
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PCM API

Name

snd_interval_ratnum — refine the interval value

Synopsis

int snd_interval _ratnum (struct snd_interval *

rats_count,
int * denp);

Arguments
i
rats_count
rats
nunp

denp

Return

struct snd ratnum * rats, unsigned int

interval to refine

number of ratnum_t

ratnum_t array

pointer to store the resultant numerator

pointer to store the resultant denominator

*

Positive if the value is changed, zero if it's not changed, or a negative error code.

unsi gned int

nunp,

unsi gned
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PCM API

Name
snd_interval_list — refine the interval value from the list
Synopsis
int snd interval list (struct snd_interval * i, unsigned int count,

const unsigned int * |ist, unsigned int mask);

Arguments
[ theinterval valueto refine
count the number of elementsin thelist
list thevaluelist

mask the bit-mask to evaluate

Description

Refines the interval value from the list. When mask is non-zero, only the elements corresponding to bit
1 are evaluated.

Return

Positiveif the value is changed, zero if it's not changed, or a negative error code.
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PCM API

Name
snd_interval_ranges — refine the interval value from the list of ranges
Synopsis
int snd_interval _ranges (struct snd_interval * i, unsigned int count,

const struct snd_interval * ranges, unsigned int mask);

Arguments
[ theinterval valueto refine
count the number of elementsin thelist of ranges
ranges therangeslist
mask the bit-mask to evaluate
Description

Refinestheinterval valuefrom thelist of ranges. When mask isnon-zero, only the elements corresponding
to bit 1 are evaluated.

Return

Positiveif the value is changed, zero if it's not changed, or a negative error code.
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PCM API

Name
snd_pcm_hw_rule_add — add the hw-constraint rule

Synopsis

int snd_pcmhw rule_add (struct snd_pcmruntine * runtine, unsigned int
cond, int var, snd _pcmhwrule func_t func, void * private, int dep,

)
Arguments

runti me thepcm runtimeinstance

cond condition bits
var the variable to evaluate
func the evaluation function

privat e theprivate data pointer passed to function
dep the dependent variables
variable arguments
Return

Zero if successful, or anegative error code on failure.
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PCM API

Name
snd_pcm_hw_constraint_mask64 — apply the given bitmap mask constraint

Synopsis

int snd_pcmhw constraint_nask64 (struct snd _pcmruntime * runtine,
snd_pcm hw _paramt var, u_int64 t mask);

Arguments

runti me PCM runtimeinstance

var hw_params variable to apply the mask
mask the 64bit bitmap mask
Description

Apply the constraint of the given bitmap mask to a 64-bit mask parameter.

Return

Zero if successful, or a negative error code on failure.
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PCM API

Name

snd_pcm_hw_constraint_integer — apply an integer constraint to an interval
Synopsis

int snd pcmhw constraint_integer (struct snd_pcmruntine * runtine,
snd_pcm hw _paramt var);

Arguments
runti me PCM runtimeinstance

var hw_params variable to apply the integer constraint

Description

Apply the constraint of integer to an interval parameter.

Return

Positive if the value is changed, zero if it's not changed, or a negative error code.
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PCM API

Name

snd_pcm_hw_constraint._minmax — apply a min/max range constraint to an interval
Synopsis

int snd_pcmhw constraint_mnnax (struct snd _pcmruntime * runtine,
snd_pcm hw _paramt var, unsigned int mn, unsigned int max);

Arguments

runti me PCM runtimeinstance

var hw_params variable to apply the range
mn the minimal value
max the maximal value

Description

Apply the min/max range constraint to an interval parameter.

Return

Positiveif the value is changed, zero if it's not changed, or a negative error code.




PCM API

Name

snd_pcm_hw_constraint_list — apply alist of constraints to a parameter

Synopsis
i nt snd_pcm hw constraint _|ist (struct snd_pcmruntime * run-
time, wunsigned int cond, snd _pcmhwparamt var, const struct

snd_pcm hw constraint _list * |);

Arguments

runti me PCM runtimeinstance

cond condition bits
var hw_params variable to apply the list constraint
I list

Description

Apply thelist of constraints to an interval parameter.

Return

Zero if successful, or a negative error code on failure.
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PCM API

Name

snd_pcm_hw_constraint_ranges — apply list of range constraints to a parameter
Synopsis
int snd_pcmhw constraint _ranges (struct snd_pcmruntine

time, wunsigned int cond, snd pcmhw paramt var, const
snd_pcm hw constrai nt_ranges * r);

Arguments

runti me PCM runtimeinstance

cond condition bits
var hw_params variable to apply the list of range constraints
r ranges

Description

Apply thelist of range constraints to an interval parameter.

Return

Zero if successful, or a negative error code on failure.

run-
struct
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PCM API

Name

snd_pcm_hw_constraint_ratnums — apply rathums constraint to a parameter

Synopsis

int snd _pcmhw constraint_ratnums (struct snd_pcmruntine
tine, unsi gned i nt cond, snd_pcm hw_paramt var,
snd_pcm hw constraint_ratnuns * r);

Arguments

runti me PCM runtimeinstance

cond condition bits
var hw_params variable to apply the ratnums constraint
r struct snd_rathums constriants

Return

Zero if successful, or a negative error code on failure.

*

run-
struct
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PCM API

Name
snd_pcm_hw_constraint_ratdens — apply ratdens constraint to a parameter
Synopsis
int snd _pcmhw constraint_ratdens (struct snd_pcmruntine
tine, unsi gned i nt cond, snd_pcm hw_paramt var,

snd_pcm hw constraint_ratdens * r);

Arguments

runti me PCM runtimeinstance

cond condition bits
var hw_params variable to apply the ratdens constraint
r struct snd_ratdens constriants

Return

Zero if successful, or a negative error code on failure.

*

run-
struct
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PCM API

Name

snd_pcm_hw_constraint_msbits — add a hw constraint msbitsrule
Synopsis

int snd_pcm hw constraint_nsbits (struct snd_pcmruntine * runtinme, un-
signed int cond, unsigned int width, unsigned int nsbits);

Arguments
runti me PCM runtimeinstance
cond condition bits
wi dt h sample bits width

msbits  mshitswidth
Description
This constraint will set the number of most significant bits (msbits) if a sample format with the specified

width has been select. If width is set to 0 the msbits will be set for any sample format with awidth larger
than the specified msbits.

Return

Zero if successful, or anegative error code on failure.
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PCM API

Name
snd_pcm_hw_constraint_step — add a hw constraint step rule

Synopsis

int snd_pcmhw constraint_step (struct snd pcmruntime * runtine, un-
signed int cond, snd _pcmhw paramt var, unsigned |ong step);

Arguments

runti me PCM runtimeinstance

cond condition bits
var hw_params variable to apply the step constraint
step step size

Return

Zero if successful, or a negative error code on failure.
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PCM API

Name

snd_pcm_hw_constraint_pow2 — add a hw constraint power-of-2 rule

Synopsis

int snd_pcmhw constraint_pow2 (struct snd pcmruntinme * runtine, un-
signed int cond, snd _pcmhw paramt var);

Arguments

runti me PCM runtimeinstance

cond condition bits

var hw_params variable to apply the power-of-2 constraint
Return

Zero if successful, or anegative error code on failure.
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PCM API

Name

snd_pcm_hw_rule_noresample — add aruleto allow disabling hw resampling

Synopsis

int snd_pcmhw rule_noresanple (struct snd pcmruntime * runtine, un-
signed int base rate);

Arguments
runtime PCM runtime instance

base rate therate at which the hardware does not resample

Return

Zero if successful, or anegative error code on failure.
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PCM API

Name

snd_pcm_hw_param_value — return par ans field var value

Synopsis

int snd_pcm hw param val ue (const struct snd_pcm hw parans * parans,
snd_pcm hw paramt var, int * dir);

Arguments
par ans the hw_paramsinstance
var parameter to retrieve

dir pointer to the direction (-1,0,1) or NULL

Return

Thevauefor field var if it'sfixed in configuration space defined by par ans. -El NVAL otherwise.
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PCM API

Name

snd_pcm_hw_param_first — refine config space and return minimum value
Synopsis

int snd_pcmhw paramfirst (struct snd _pcmsubstream * pcm struct
snd_pcm hw _parans * parans, snd_pcm hw paramt var, int * dir);

Arguments
pcm PCM instance

paranms thehw_paramsinstance

var parameter to retrieve
dir pointer to the direction (-1,0,1) or NULL
Description

Inside configuration space defined by par ans remove from var all values > minimum. Reduce config-
uration space accordingly.

Return

The minimum, or a negative error code on failure.




PCM API

Name

snd_pcm_hw_param_last — refine config space and return maximum value
Synopsis

int snd _pcmhw paramlast (struct snd pcmsubstream * pcm struct
snd_pcm hw _parans * parans, snd_pcm hw paramt var, int * dir);

Arguments
pcm PCM instance

paranms thehw_paramsinstance

var parameter to retrieve
dir pointer to the direction (-1,0,1) or NULL
Description

Inside configuration space defined by par ans remove from var al values < maximum. Reduce config-
uration space accordingly.

Return

The maximum, or a negative error code on failure.
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PCM API

Name
snd_pcm_lib_ioctl — ageneric PCM ioctl callback

Synopsis

int snd_pcmlib_ioctl (struct snd_pcmsubstream * substream unsigned
int cnd, void * arg);

Arguments

subst ream the pcm substream instance

cnd ioctl command
arg ioctl argument
Description

Processes the generic ioctl commands for PCM. Can be passed as the ioctl callback for PCM ops.

Return

Zero if successful, or a negative error code on failure.
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PCM API

Name
snd_pcm_period_elapsed — update the pcm status for the next period

Synopsis

void snd_pcm period_el apsed (struct snd_pcm substream * substrean;

Arguments

subst ream the pcm substream instance

Description

This function is called from the interrupt handler when the PCM has processed the period size. It will
update the current pointer, wake up sleepers, etc.

Even if more than one periods have elapsed since the last call, you have to cal this only once.
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PCM API

Name
snd_pcm_add_chmap_ctls — create channel-mapping control elements
Synopsis

int snd_pcmadd chmap _ctls (struct snd pcm * pcm int stream con-
st struct snd _pcmchnmap_elem * chmap, int max_channel s, unsigned |ong
private value, struct snd_pcmchmap ** info_ret);

Arguments
pcm the assigned PCM instance
stream stream direction
chmap channel map elements (for query)

max_channel s  the max number of channels for the stream

privat e _val ue thevaluepassed to each kcontrol's private value field

i nfo_ret store struct snd_pcm_chmap instance if non-NULL
Description

Create channel-mapping control elements assigned to the given PCM stream(s).

Return

Zero if successful, or anegative error value.
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PCM API

Name

snd_pcm_stream_lock — Lock the PCM stream

Synopsis

void snd_pcm stream | ock (struct snd_pcm substream * substreamn;

Arguments

substream PCM substream

Description

Thislocks the PCM stream'’s spinlock or mutex depending on the nonatomic flag of the given substream.
This also takes the global link rw lock (or rw sem), too, for avoiding the race with linked streams.
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PCM API

Name

snd_pcm_stream_unlock — Unlock the PCM stream

Synopsis

void snd_pcm stream unl ock (struct snd_pcm substream * substrean);

Arguments

substream PCM substream

Description

This unlocks the PCM stream that has been locked viasnd_pcm st r eam | ock.
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PCM API

Name
snd_pcm_stream_lock_irq — Lock the PCM stream

Synopsis

void snd_pcmstream|lock irq (struct snd_pcm substream * substream;
Arguments

substream PCM substream

Description

This locks the PCM stream like snd_pcm stream | ock and disables the local IRQ (only when
nonatomic isfalse). In nonatomic case, thisisidentical assnd_pcm st ream | ock.
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PCM API

Name
snd_pcm_stream_unlock_irq — Unlock the PCM stream
Synopsis
void snd_pcm streamunl ock_irq (struct snd_pcm substream * substream;
Arguments
substream PCM substream
Description

Thisisacounter-part of snd_pcm st ream | ock_i rq.
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PCM API

Name

snd_pcm_stream_unlock_irgrestore — Unlock the PCM stream

Synopsis

void snd_pcm streamunl ock_irqrestore (struct snd_pcm substream * sub-
stream unsigned | ong flags);

Arguments
substream PCM substream
flags irq flags
Description

Thisisacounter-part of snd_pcm stream | ock_irgsave.

63



PCM API

Name
snd_pcm_stop — try to stop al running streams in the substream group

Synopsis
int snd_pcmstop (struct snd_pcm substream* substream snd pcmstate t
state);

Arguments

substream thePCM substream instance

state PCM state after stopping the stream

Description

The state of each stream is then changed to the given state unconditionally.

Return

Zero if successful, or a negative error code.




PCM API

Name

snd_pcm_stop_xrun — stop the running streams as XRUN
Synopsis

int snd_pcmstop_xrun (struct snd_pcm substream * substrean;
Arguments

substream thePCM substream instance

Description

This stops the given running substream (and all linked substreams) as XRUN. Unlike snd_pcm st op,
this function takes the substream lock by itself.

Return

Zero if successful, or anegative error code.
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PCM API

Name
snd_pcm_suspend — trigger SUSPEND to all linked streams

Synopsis

int snd_pcm suspend (struct snd_pcm substream * substream;
Arguments

substream the PCM substream
Description

After thiscall, all streams are changed to SUSPENDED state.

Return

Zero if successful (or subst r eamis NULL), or a negative error code.
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PCM API

Name
snd_pcm_suspend_all — trigger SUSPEND to all substreams in the given pcm

Synopsis

int snd_pcmsuspend_ all (struct snd_pcm?* pcn);
Arguments

pcm the PCM instance
Description

After thiscall, all streams are changed to SUSPENDED state.

Return

Zero if successful (or pcmisNULL), or a hegative error code.
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PCM API

Name
snd_pcm_lib_default_ mmap — Default PCM data mmap function

Synopsis

int snd _pcmlib default nmap (struct snd_pcm substream * substream
struct vmarea_struct * area);

Arguments

substream PCM substream

area VMA

Description
Thisisthe default mmap handler for PCM data. When mmap pcm_opsis NULL, thisfunction isinvoked
implicitly.
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PCM API

Name
snd_pcm_lib_mmap_iomem — Default PCM data mmap function for I/O mem

Synopsis

int snd_pcmlib _mmap_ionmem(struct snd_pcm substream* substream struct
vm area_struct * area);

Arguments
substream PCM substream

area VMA

Description

When your hardware uses the iomapped pages as the hardware buffer and wants to mmap it, pass this
function as mmap pcm_ops. Note that thisis supposed to work only on limited architectures.
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PCM API

Name

snd_pcm_stream_linked — Check whether the substream is linked with others

Synopsis

int snd_pcmstream|inked (struct snd_pcm substream * substream;

Arguments

substream substream to check

Description

Returnstrueif the given substream is being linked with others.

70



PCM API

Name

snd_pcm_stream_lock_irgsave — Lock the PCM stream
Synopsis

snd_pcm stream | ock_irqgsave ( substream flags);
Arguments

substream PCM substream

flags irq flags

Description

Thislocksthe PCM stream likesnd_pcm st ream | ock but with thelocal IRQ (only when nonatomic
isfalse). In nonatomic case, thisisidentical assnd_pcm st ream | ock.
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PCM API

Name

snd_pcm_group_for_each entry — iterate over the linked substreams
Synopsis

snd_pcm group_for_each_entry ( s, substream;
Arguments

S the iterator

substream the substream

Description

Iterate over the al linked substreamsto the given subst r eam When subst r eamisn't linked with any
others, this gives returns subst r eamitself once.

72



PCM API

Name

snd_pcm_running — Check whether the substream isin arunning state

Synopsis

int snd_pcmrunning (struct snd_pcm substream * substream;

Arguments

substream substream to check

Description
Returnstrue if the given substream isin the state RUNNING, or in the state DRAINING for playback.
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PCM API

Name
bytes to_samples— Unit conversion of the size from bytes to samples

Synopsis
ssize t bytes to _sanples (struct snd_pcmruntine * runtine, ssizet
si ze);

Arguments

runti me PCM runtimeinstance

si ze sizein bytes
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PCM API

Name

bytes to frames— Unit conversion of the size from bytes to frames
Synopsis

snd_pcmsframes t bytes to frames (struct snd _pcmruntinme * runtine,
ssize_t size);

Arguments

runti me PCM runtimeinstance

si ze sizein bytes
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PCM API

Name
samples_to_bytes— Unit conversion of the size from samples to bytes

Synopsis
ssize t sanples to bytes (struct snd_pcmruntine * runtine, ssizet
si ze);

Arguments

runti me PCM runtimeinstance

si ze sizein samples
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PCM API

Name
frames_to_bytes— Unit conversion of the size from framesto bytes
Synopsis
ssize t frames_to_bytes (struct snd_pcmruntine * runtine,

snd_pcm sframes_t size);

Arguments

runti me PCM runtimeinstance

size sizein frames
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PCM API

Name
frame_aligned — Check whether the byte sizeis aligned to frames

Synopsis
int frane_aligned (struct snd _pcmruntine * runtine, ssize t bytes);

Arguments

runti me PCM runtimeinstance

byt es sizein bytes
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PCM API

Name
snd_pcm_lib_buffer_bytes— Get the buffer size of the current PCM in bytes

Synopsis
size t snd_pcmlib_buffer _bytes (struct snd _pcm substream®* substrean;

Arguments

substream PCM substream
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PCM API

Name
snd_pcm_lib_period_bytes — Get the period size of the current PCM in bytes

Synopsis
size t snd_pcmlib_period _bytes (struct snd _pcm substream®* substrean;

Arguments

substream PCM substream
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PCM API

Name
snd_pcm_playback_avail — Get the available (writable) space for playback

Synopsis

snd_pcmuframes_t snd_pcm pl ayback _avail (struct snd_pcmruntime * run-
tine);

Arguments

runti me PCM runtimeinstance

Description

Result is between O ... (boundary - 1)

81



PCM API

Name
snd_pcm_capture_avail — Get the available (readable) space for capture

Synopsis

snd_pcmuframes t snd_pcm capture_avail (struct snd_pcmruntine * run-
tine);

Arguments

runti me PCM runtimeinstance

Description

Result is between O ... (boundary - 1)
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PCM API

Name
snd_pcm_playback_hw_avail — Get the queued space for playback

Synopsis
snd_pcm sframes_t snd_pcm pl ayback_hw avail (struct snd pcmruntinme *
runtine);

Arguments

runti me PCM runtimeinstance
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PCM API

Name
snd_pcm_capture_hw_avail — Get the free space for capture

Synopsis
snd_pcmsframes_t snd_pcm capture_hw avail (struct snd_pcmruntine *
runtine);

Arguments

runti me PCM runtimeinstance




PCM API

Name
snd_pcm_playback _ready — check whether the playback buffer is available

Synopsis
int snd_pcm pl ayback_ready (struct snd_pcm substream * substrean;

Arguments

subst ream the pcm substream instance

Description

Checks whether enough free space is available on the playback buffer.

Return

Non-zero if available, or zero if not.
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PCM API

Name
snd_pcm_capture_ready — check whether the capture buffer is available

Synopsis
int snd_pcmcapture_ready (struct snd_pcm substream * substream;

Arguments

subst ream the pcm substream instance

Description

Checks whether enough capture data is available on the capture buffer.

Return

Non-zero if available, or zero if not.
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PCM API

Name
snd_pcm_playback data— check whether any data exists on the playback buffer

Synopsis
int snd_pcm pl ayback _data (struct snd_pcm substream * substream;

Arguments

subst ream the pcm substream instance

Description

Checks whether any data exists on the playback buffer.

Return

Non-zero if any data exists, or zero if not. If stop_threshold is bigger or equal to boundary, then this
function returns always non-zero.
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PCM API

Name
snd_pcm_playback _empty — check whether the playback buffer is empty

Synopsis
int snd_pcm pl ayback_enmpty (struct snd_pcm substream * substrean;

Arguments

subst ream the pcm substream instance

Description

Checks whether the playback buffer is empty.

Return

Non-zero if empty, or zero if not.
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PCM API

Name
snd_pcm_capture_empty — check whether the capture buffer is empty

Synopsis
int snd_pcmcapture_enpty (struct snd_pcm substream * substream;

Arguments

subst ream the pcm substream instance

Description

Checks whether the capture buffer is empty.

Return

Non-zero if empty, or zero if not.
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PCM API

Name

snd_pcm_trigger_done — Mark the master substream

Synopsis

void snd_pcmtrigger _done (struct snd_pcm substream®* substream struct
snd_pcm substream * naster);

Arguments
subst ream the pcm substream instance

nmast er the linked master substream

Description

When multiple substreams of the same card are linked and the hardware supports the single-shot operation,
the driver callsthisintheloopinsnd_pcm group_f or _each_ent ry for marking the substream as
“done’. Then most of trigger operations are performed only to the given master substream.

Thetrigger_master mark is cleared at timestamp updates at the end of trigger operations.
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PCM API

Name

params_channels — Get the number of channels from the hw params
Synopsis
unsi gned int paranms_channels (const struct snd_pcm hw parans * p);

Arguments

p hw params
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PCM API

Name

params_rate — Get the sample rate from the hw params
Synopsis
unsi gned int params_rate (const struct snd_pcm hw parans * p);

Arguments

p hw params
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PCM API

Name

params_period_size — Get the period size (in frames) from the hw params
Synopsis
unsi gned int paranms_period_size (const struct snd_pcm hw parans * p);

Arguments

p hw params
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PCM API

Name

params_periods — Get the number of periods from the hw params
Synopsis
unsi gned int paranms_periods (const struct snd_pcm hw parans * p);

Arguments

p hw params
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PCM API

Name

params_buffer_size — Get the buffer size (in frames) from the hw params
Synopsis
unsi gned int paranms_buffer_size (const struct snd_pcm hw parans * p);

Arguments

p hw params
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PCM API

Name

params_buffer_bytes — Get the buffer size (in bytes) from the hw params
Synopsis
unsi gned int paranms_buffer_ bytes (const struct snd_pcm hw parans * p);

Arguments

p hw params
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PCM API

Name

snd_pcm_format_cpu_endian — Check the PCM format is CPU-endian
Synopsis

int snd_pcmformat _cpu_endian (snd_pcmformat _t format);
Arguments

format theformat to check
Return

1if the given PCM format is CPU-endian, O if opposite, or a negative error code if endian not specified.
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PCM API

Name
snd_pcm_set_runtime_buffer — Set the PCM runtime buffer

Synopsis

void snd_pcmset _runtinme_buffer (struct snd _pcm substream* substream
struct snd_dma_buffer * bufp);

Arguments
substream PCM substream to set

buf p the buffer information, NULL to clear

Description

Copy the buffer information to runtime->dma_buffer when buf p is non-NULL. Otherwise it clears the
current buffer information.
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PCM API

Name
snd_pcm_gettime — Fill the timespec depending on the timestamp mode

Synopsis

void snd_pcmgettine (struct snd pcmruntinme * runtinme, struct tinmespec
*tv);

Arguments

runti me PCM runtimeinstance

tv timespec to fill
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PCM API

Name
snd_pcm_lib_aloc_vmalloc_buffer — allocate virtual DMA buffer

Synopsis

int snd pcmlib_alloc vmalloc buffer (struct snd_pcm substream * sub-
stream size t size);

Arguments
substream the substream to allocate the buffer to
si ze the requested buffer size, in bytes
Description

Allocates the PCM substream buffer using vimal | oc, i.e., the memory is contiguous in kernel virtual
space, but not in physical memory. Usethisif the buffer isaccessed by kernel code but not by device DMA.

Return

1if the buffer was changed, O if not changed, or a negative error code.
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PCM API

Name
snd_pcm_lib_aloc vmalloc_32_buffer — allocate 32-bit-addressable buffer

Synopsis

int snd pcmlib alloc_vmalloc 32 buffer (struct snd_pcm substream *
substream size_ t size);

Arguments
substream the substream to allocate the buffer to
si ze the requested buffer size, in bytes
Description

This function works like snd_pcm |i b_al l oc_vnal | oc_buffer, but usesvnal | oc_32, i.e,
the pages are allocated from 32-bit-addressable memory.

Return

1if the buffer was changed, O if not changed, or a negative error code.
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PCM API

Name
snd_pcm_sgbuf_get_addr — Get the DMA address at the corresponding offset

Synopsis

dma_addr _t snd_pcm sgbuf _get addr (struct snd_pcm substream * sub-
stream unsigned int ofs);

Arguments
substream PCM substream

of s byte offset
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PCM API

Name
snd_pcm_sgbuf_get_ptr — Get the virtual address at the corresponding offset

Synopsis

void * snd_pcmsgbuf get ptr (struct snd_pcm substream * substream
unsi gned int ofs);

Arguments
substream PCM substream

of s byte offset
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PCM API

Name

snd_pcm_sgbuf_get_chunk_size— Compute the max size that fits within the contig. page from the given
size

Synopsis

unsi gned int snd_pcm sgbuf _get chunk _size (struct snd_pcm substream *
substream unsigned int ofs, unsigned int size);

Arguments
substream PCM substream
of s byte offset

si ze byte size to examine
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PCM API

Name

snd_pcm_mmap_data_open — increase the mmap counter
Synopsis

void snd_pcm nmap_data_open (struct vmarea_struct * area);
Arguments

area VMA

Description

PCM mmap callback should handle this counter properly
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PCM API

Name

snd_pcm_mmap_data _close — decrease the mmap counter
Synopsis
void snd_pcm nmmap_data_close (struct vmarea struct * area);

Arguments

area VMA

Description

PCM mmap callback should handle this counter properly
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PCM API

Name

snd_pcm_limit_isa_dma_size — Get the max size fitting with ISA DMA transfer
Synopsis

void snd_pcmlimt _isa dna_size (int dma, size t * max);
Arguments

dma DMA number

max pointer to store the max size
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PCM API

Name

snd_pcm_stream_str — Get a string naming the direction of a stream

Synopsis

const char * snd_pcmstreamstr (struct snd_pcm substream* substrean);

Arguments

subst ream the pcm substream instance

Return

A string naming the direction of the stream.
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PCM API

Name

snd_pcm_chmap_substream — get the PCM substream assigned to the given chmap info
Synopsis

st ruct snd_pcm subst ream * snd_pcm chnmap_substream (struct

snd_pcm chmap * info, unsigned int idx);

Arguments

i nfo chmapinformation

i dx  the substream number index
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PCM API

Name

pcm_format_to_hits — Strong-typed conversion of pcm_format to bitwise
Synopsis
u64 pcmformat _to bits (snd pcmformat t pcmformt);

Arguments

pcm format PCM format

PCM Format Helpers
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PCM API

Name
snd_pcm_format_signed — Check the PCM format is signed linear

Synopsis

int snd_pcmformat_signed (snd_pcmformat _t format);

Arguments

format theformat to check

Return

1if the given PCM format is signed linear, O if unsigned linear, and a negative error code for non-linear
formats.
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PCM API

Name
snd_pcm_format_unsigned — Check the PCM format is unsigned linear

Synopsis

int snd_pcmformat_unsigned (snd pcmformat t fornmat);

Arguments

format theformat to check

Return

1if the given PCM format is unsigned linear, O if signed linear, and a negative error code for non-linear
formats.
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PCM API

Name

snd_pcm_format_linear — Check the PCM format is linear
Synopsis
int snd_pcmformat _linear (snd_pcmformat _t format);

Arguments

format theformat to check

Return

1if the given PCM format islinear, O if not.
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PCM API

Name

snd_pcm_format_little_endian — Check the PCM format is little-endian

Synopsis

int snd_ pcmformat _little endian (snd pcmfornmat _t fornat);

Arguments

format theformat to check

Return

1if the given PCM format islittle-endian, O if big-endian, or a negative error code if endian not specified.
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PCM API

Name

snd_pcm_format_big_endian — Check the PCM format is big-endian
Synopsis

int snd_pcmformat _big endian (snd_pcmformat t format);
Arguments

format theformat to check
Return

1if the given PCM format is big-endian, Oiif little-endian, or a negative error code if endian not specified.
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PCM API

Name
snd_pcm_format_width — return the bit-width of the format

Synopsis
int snd_pcmformat_width (snd _pcmformat t format);

Arguments

format theformat to check

Return

The bit-width of the format, or anegative error code if unknown format.
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PCM API

Name
snd_pcm_format_physical_width — return the physical bit-width of the format
Synopsis
int snd_pcmformat_physical _width (snd_pcmformat _t format);
Arguments
format theformat to check
Return

The physical bit-width of the format, or a negative error code if unknown format.
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PCM API

Name

snd_pcm_format_size — return the byte size of samples on the given format

Synopsis

ssize t snd_pcmfornmat_size (snd_pcmfornat t format, size_ t sanples);

Arguments
f or mat the format to check
sanpl es sampling rate

Return

The byte size of the given samples for the format, or a negative error code if unknown format.
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PCM API

Name
snd_pcm_format_silence 64 — return the silent datain 8 bytes array

Synopsis
const unsigned char * snd_pcmfornat_silence 64 (snd pcmformat t for-
mat ) ;

Arguments

format theformat to check

Return

The format pattern to fill or NULL if error.
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PCM API

Name

snd_pcm_format_set_silence — set the silence data on the buffer
Synopsis

int snd_pcmformat_set_silence (snd_pcmformat t format, void * data,
unsi gned int sanples);

Arguments

f or mat the PCM format

dat a the buffer pointer

sanpl es the number of samplesto set silence
Description

Sets the silence data on the buffer for the given samples.
Return

Zero if successful, or a negative error code on failure.
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PCM API

Name

snd_pcm_limit_hw_rates — determine rate_min/rate_max fields
Synopsis
int snd pcmlinmt _hwrates (struct snd _pcmruntine * runtine);

Arguments

runtime theruntimeinstance

Description

Determines the rate_min and rate_max fields from the rates bits of the given runtime->hw.

Return

Zero if successful.
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PCM API

Name
snd_pcm_rate to_rate bit — converts sample rateto SNDRV_PCM_RATE_xxx bit

Synopsis

unsigned int snd pcmrate to rate bit (unsigned int rate);

Arguments

rat e thesamplerateto convert

Return

The SNDRV_PCM_RATE_xxx flag that corresponds to the given rate, or SNDRV_PCM_RATE_KNOT
for an unknown rate.
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PCM API

Name
snd_pcm_rate bit_to_rate — converts SNDRV_PCM_RATE_xxx bit to samplerate

Synopsis
unsigned int snd pcmrate bit to rate (unsigned int rate bit);

Arguments

rate_bit theratebit to convert

Return
The sampleratethat correspondsto thegiven SNDRV_PCM_RATE_xxx flag or O for an unknown rate bit.
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PCM API

Name

snd_pcm_rate_mask_intersect — computes the intersection between two rate masks

Synopsis

unsi gned int snd_pcmrate_nmask _intersect (unsignedint rates_a, unsigned
int rates_b);

Arguments
rates_a Thefirst rate mask
rates_b The second rate mask
Description

This function computes the rates that are supported by both rate masks passed to the func-

tion. It will take care of the specia handling of SNDRV_PCM_RATE CONTINUOUS and
SNDRV_PCM_RATE_KNOT.

Return

A rate mask containing the rates that are supported by both rates aand rates b.

PCM Memory Management
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PCM API

Name
snd_pcm_lib_preallocate free for_all — release al pre-allocated buffers on the pcm

Synopsis
int snd_pcmlib preallocate free for_all (struct snd_pcm?* pcm;

Arguments

pcm the pcm instance

Description

Releases all the pre-allocated buffers on the given pcm.

Return

Zero if successful, or anegative error code on failure.
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PCM API

Name
snd_pcm_lib_preallocate pages — pre-allocation for the given DMA type

Synopsis

int snd _pcmlib _preall ocate pages (struct snd_pcm substream * sub-
stream int type, struct device * data, size_ t size, size t max);

Arguments

subst ream the pcm substream instance

type DMA type (SNDRV_DMA_TYPE *)

dat a DMA type dependent data

si ze the requested pre-allocation size in bytes

nax the max. allowed pre-allocation size
Description

Do pre-alocation for the given DMA buffer type.

Return

Zero if successful, or anegative error code on failure.
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PCM API

Name

snd_pcm_lib_preallocate pages for_all — pre-allocation for continuous memory type (all substreams)
Synopsis

int snd_pcmlib_preallocate pages for_all (struct snd_pcm * pcm int
type, void * data, size_ t size, size t max);

Arguments
pcm  the pcm instance
type DMA type(SNDRV_DMA _TYPE *)
data DMA type dependent data
si ze therequested pre-allocation size in bytes

max  themax. alowed pre-allocation size

Description

Do pre-allocation to al substreams of the given pcm for the specified DMA type.

Return

Zero if successful, or anegative error code on failure.
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PCM API

Name
snd_pcm_sgbuf_ops_page — get the page struct at the given offset

Synopsis

struct page * snd_pcm sgbuf_ ops_page (struct snd_pcm substream * sub-
stream unsigned | ong offset);

Arguments

subst ream the pcm substream instance

of f set the buffer offset

Description

Used as the page callback of PCM ops.

Return

The page struct at the given buffer offset. NULL on failure.
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PCM API

Name
snd_pcm_lib_malloc_pages — allocate the DMA buffer

Synopsis

int snd_pcmlib nalloc _pages (struct snd_pcm substream *
size t size);

Arguments
substream the substream to alocate the DMA buffer to
si ze the requested buffer sizein bytes
Description

Allocates the DMA buffer on the BUS type given
snd_pcm|ib_preall ocate_xxx_pages.

Return

1if the buffer is changed, O if not changed, or a negative code on failure.

substream

earlier

to
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PCM API

Name
snd_pcm_lib_free pages — release the allocated DMA buffer.

Synopsis
int snd_pcmlib free pages (struct snd_pcm substream * substrean;

Arguments

substream the substream to release the DMA buffer

Description

Releasesthe DMA buffer allocated viasnd_pcm | i b_nmal | oc_pages.

Return

Zero if successful, or anegative error code on failure.
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PCM API

Name
snd_pcm_lib_free vmalloc_buffer — free vmalloc buffer

Synopsis
int snd pcmlib free vnalloc buffer (struct snd _pcm substream * sub-
stream;

Arguments

subst ream the substream with abuffer allocated by snd_pcm | i b_al |l oc_vmal | oc_buffer

Return

Zero if successful, or a negative error code on failure.
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PCM API

Name
snd_pcm_lib_get vmalloc_page — map vmalloc buffer offset to page struct

Synopsis

struct page * snd_pcmlib _get vnalloc_page (struct snd_pcm substream *
substream unsigned | ong offset);

Arguments
subst ream the substream with abuffer allocated by snd_pcm | i b_al |l oc_vmal | oc_buffer

of f set offset in the buffer

Description

Thisfunction is to be used as the page callback in the PCM ops.

Return

The page struct, or NULL on failure.

PCM DMA Engine API
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PCM API

Name

snd_hwparams to_dma slave _config — Convert hw_paramsto dma_slave _config

Synopsis

int snd_hwparans_to _dnma_slave config (const struct snd_pcm substream
*  substream const struct snd_pcmhw parans *  parans, st ruct

dma_sl ave _config * slave _config);

Arguments
subst ream PCM substream
par ams hw_params

sl ave_config DMA slaveconfig

Description

This function can be used to initialize a dma_slave config from a substream and hw_params in a
dmaengine based PCM driver implementation.
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Name

snd_dmaengine_pcm_set_config_from_dai_data— Initializes a dma slave config using DAl DMA data.
Synopsis

voi d snd_dmaengi ne_pcm set _config fromdai data (const st ruct

snd_pcm substream * substream const struct snd_dnmmengi ne_dai _dma_data
* dma_data, struct dma_slave config * slave_config);

Arguments
substream PCM substream
dma_dat a DAl DMA data

sl ave_config DMA slaveconfiguration

Description

Initializes the {dst,src} _addr, {dst,src} _maxburst, { dst,src} _addr_width and dave id fields of the DMA
dave config from the same fields of the DAl DMA data struct. The src and dst fields will be initial-
ized depending on the direction of the substream. If the substream is a playback stream the dst fields
will be initialized, if it is a capture stream the src fields will be initialized. The {dst,src} _addr_width
field will only be initialized if the addr_width field of the DAl DMA data struct is not equal to
DMA_SLAVE_BUSWIDTH_UNDEFINED.
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Name
snd_dmaengine_pcm_trigger — dmaengine based PCM trigger implementation
Synopsis
int snd _dnaengi ne_pcmtrigger (struct snd _pcm substream * substream
int cnd);
Arguments
substream PCM substream
cmd Trigger command
Description

Returns 0 on success, a hegative error code otherwise.

Thisfunction can be used as the PCM trigger callback for dmaengine based PCM driver implementations.
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Name
snd_dmaengine_pcm_pointer_no_residue — dmaengine based PCM pointer implementation
Synopsis
snd_pcm uf rames_t snd_dmaengi ne_pcm poi nter _no_resi due (struct
snd_pcm substream * substrean;
Arguments
subst ream PCM substream
Description

This function is deprecated and should not be used by new drivers, asits results may be unreliable.
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Name

snd_dmaengine_pcm_pointer — dmaengine based PCM pointer implementation

Synopsis

snd_pcmuframes_t snd_dmaengi ne_pcm pointer (struct snd_pcm substream
* substream;

Arguments

substream PCM substream

Description

Thisfunction can be used asthe PCM pointer callback for dmaengine based PCM driver implementations.
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Name
snd_dmaengine_pcm_request_channel — Request channel for the dmaengine PCM

Synopsis

struct dnma_chan * snd_dmaengi ne_pcmrequest channel (dna _filter fn
filter _fn, void * filter_data);

Arguments
filter_fn Filter function used to request the DMA channel

filter_data Datapassedtothe DMA filter function

Description
Returns NULL or the requested DMA channel.

This function request a DMA channel for usage with dmaengine PCM.
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Name

snd_dmaengine_pcm_open — Open a dmaengine based PCM substream

Synopsis

i nt snd_dnmaengi ne_pcm open (struct snd_pcm substream* substream struct
dma_chan * chan);

Arguments

substream PCM substream

chan DMA channel to use for data transfers
Description

Returns 0 on success, a hegative error code otherwise.

The function should usually be called from the pcm open callback. Note that this function will use
private datafield of the substream's runtime. So it is not available to your pcm driver implementation.
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Name
snd_dmaengine_pcm_open_request_chan — Open a dmaengine based PCM substream and request chan-

nel

Synopsis

int snd_dnmmengi ne_pcm open_request _chan (struct snd_pcm substream *
substream dma_filter fn filter _fn, void * filter _data);

Arguments
subst ream PCM substream
filter _fn Filter function used to request the DMA channel

filter_data Datapassedtothe DMA filter function

Description
Returns 0 on success, a hegative error code otherwise.

This function will request a DMA channel using the passed filter function and data. The function should
usually be called from the pcm open callback. Note that this function will use private data field of the
substream's runtime. So it is not available to your pcm driver implementation.
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Name

snd_dmaengine_pcm_close — Close a dmaengine based PCM substream
Synopsis
i nt snd_dmaengi ne_pcm cl ose (struct snd_pcm substream * substream;

Arguments

substream PCM substream
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Name

snd_dmaengine_pcm_close release chan — Close a dmaengine based PCM substream and release chan-
nel

Synopsis

int snd_dnmaengi ne_pcm cl ose rel ease_chan (struct snd_pcm substream *
substream ;

Arguments

substream PCM substream

Description

Releases the DM A channel associated with the PCM substream.
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Name

snd_pcm_substream to_dma _direction — Get dma_transfer_direction for a PCM substream
Synopsis

enum dma_transfer_direction snd pcmsubstreamto_dma_direction (const
struct snd_pcm substream * substrean);

Arguments

substream PCM substream
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Name

struct snd_dmaengine dai_dma_data— DAI DMA configuration data

Synopsis

struct snd_dmaengi ne_dai _dnma_data {
dma_addr _t addr;
enum dma_sl ave_buswi dt h addr _wi dt h;
u32 maxburst;
unsi gned int slave_id,;
void * filter_data;
const char * chan_nane;
unsigned int fifo_size;

b
Members
addr

addr_width

maxburst

dave id

filter_data

chan_name

fifo_size

Address of the DAI data source or destination register.
Width of the DAI data source or destination register.

Maximum number of words(note: words, as in units of the src_addr_width member,
not bytes) that can be send to or received from the DAI in one burst.

Slave requester id for the DMA channel.

Custom DMA channel filter data, this will usually be used when requesting the DMA
channel.

Custom channel name to use when requesting DMA channel.

FIFO size of the DAI controller in bytes
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Name
struct snd_dmaengine_pcm_config — Configuration data for dmaengine based PCM

Synopsis

struct snd_dmaengi ne_pcmconfig {
int (* prepare_slave config) (struct snd_pcm substream *substream struct snd_pcn
struct dma_chan *(* conpat_request _channel) (struct snd_soc_pcmruntine *rtd,str
dma_filter _fn conpat filter _fn;
struct device * dnma_dev;
const char * chan_nanes[ SNDRV_PCM STREAM LAST + 1];
const struct snd_pcm hardware * pcm hardwar e;
unsi gned int prealloc_buffer_size;

s
Members

prepare_slave config Cadlback used to fill in the DMA dave config for a PCM sub-
stream. Will be called from the PCM drivers hwparams callback.

compat_request_channel Callback to request aDMA channel for platformswhich do not use
devicetree.

compat_filter_fn Will be used as the filter function when requesting a channel for
platforms which do not use devicetree. The filter parameter will be
the DAI's DMA data.

dma_dev If set, request DMA channel on this device rather than the DAI de-

vice.

chan_names|SNDRV_PCM_STREAMIf k& Siiese custom DMA channel names will be requested at reg-

+1] istration time.
pcm_hardware snd_pcm_hardware struct to be used for the PCM.
prealoc_buffer_size Size of the preallocated audio buffer.

Note

If both compat_request_channel and compat_filter_fn are set compat_request_channel will be used to
request the channel and compat_filter_fn will be ignored. Otherwise the channel will be requested using
dma _request_channel with compat_filter_fn asthe filter function.
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Name

snd_ctl_notify — Send notification to user-space for a control change

Synopsis

void snd_ctl _notify (struct snd _card * card, unsigned int mask, struct
snd_ctl _elemid * id);

Arguments
card thecardto send naotification
mask theevent mask, SNDRV_CTL_EVENT *

id the ctl element id to send notification

Description

This function adds an event record with the given id and mask, appends to the list and wakes up the user-
space for notification. This can be called in the atomic context.
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Name

snd_ctl_newl1 — create a control instance from the template
Synopsis

struct snd _kcontrol * snd ctl _newl (const struct snd_kcontrol new *
ncontrol, void * private_data);

Arguments
ncontr ol theinitialization record
private data theprivatedatato set
Description

Allocates anew struct snd_kcontrol instance and initialize from the given template. When the accessfield
of ncontrol is 0, it's assumed as READWRITE access. When the count field is 0, it's assumes as one.

Return

The pointer of the newly generated instance, or NULL on failure.
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Name

snd _ctl_free one — release the control instance

Synopsis

void snd_ctl _free_one (struct snd _kcontrol * kcontrol);

Arguments

kcontrol thecontrol instance

Description

Releases the control instance created viasnd_ct | _newor snd_ct| _newl. Don't cal this after the
control was added to the card.
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Name

snd_ctl_add — add the control instance to the card
Synopsis

int snd_ctl _add (struct snd _card * card, struct snd_kcontrol * kcontrol);
Arguments

card the card instance

kcont rol thecontrol instance to add

Description

Addsthe control instance created viasnd_ct| _neworsnd_ct| _newl tothegiven card. Assignsaso
an unigue numid used for fast search.

It frees automatically the control which cannot be added.

Return

Zero if successful, or a negative error code on failure.
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Name

snd_ctl_replace — replace the control instance of the card
Synopsis

int snd_ctl _replace (struct snd card * card, struct snd _kcontrol *
kcontrol, bool add_on_replace);

Arguments
card the card instance
kcontrol the control instance to replace

add_on_repl ace add the control if not already added

Description

Replacesthegiven contral. If the given control doesnot exist and theadd_on_replaceflagisset, the control
isadded. If the control exists, it is destroyed first.

It frees automatically the control which cannot be added or replaced.

Return

Zero if successful, or a negative error code on failure.
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Name

snd_ctl_remove — remove the control from the card and release it
Synopsis

int snd_ctl_renove (struct snd card * card, struct snd_kcontrol * kcon-
trol);

Arguments

card the card instance

kcontrol thecontrol instance to remove
Description

Removes the control from the card and then releases the instance. You don't need to call
snd_ctl _free_one. Youmust beinthewritelock - down_write(card->controls_rwsem).

Return

0if successful, or anegative error code on failure.
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Name
snd_ctl_remove_id — remove the control of the given id and release it

Synopsis
int snd _ctl _renove_ id (struct snd card * card, struct snd ctl _elem.id
*id);

Arguments

card thecardinstance

id the control id to remove

Description

Finds the control instance with the given id, removesit from the card list and releasesiit.

Return

0 if successful, or anegative error code on failure.
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Name

snd_ctl_activate id — activate/inactivate the control of the given id
Synopsis

int snd_ctl_activate_id (struct snd _card * card, struct snd _ctl _elem.id
* id, int active);

Arguments
card the card instance
id the control id to activate/inactivate

active non-zeroto activate

Description

Findsthe control instance with the givenid, and activate or inactivate the control together with notification,
if changed. The given ID dataisfilled with full information.

Return

0 if unchanged, 1 if changed, or a negative error code on failure.
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Name

snd_ctl_rename_id — replace the id of a control on the card
Synopsis

int snd _ctl _renane_id (struct snd card * card,
* src_id, struct snd ctl_elemid * dst_id);

Arguments
card the card instance

src_id theoldid

dst _id thenewid

Description

struct snd ctl _elemid

Finds the control with the old id from the card, and replaces the id with the new one.

Return

Zero if successful, or a negative error code on failure.
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Name

snd_ctl_find_numid — find the control instance with the given number-id
Synopsis

struct snd _kcontrol * snd ctl _find numd (struct snd card * card, un-
signed int numd);

Arguments

card thecardinstance

nunmi d the number-id to search
Description

Finds the control instance with the given number-id from the card.

Thecaller must down card->controls_rwsem before calling thisfunction (if the race condition can happen).
Return

The pointer of the instance if found, or NULL if not.
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Name

snd_ctl_find_id — find the control instance with the given id
Synopsis

struct snd _kcontrol * snd ctl find id (struct snd card * card, struct
snd_ctl _elemid * id);

Arguments

card thecardinstance

id theid to search
Description

Finds the control instance with the given id from the card.

Thecaller must down card->controls_rwsem before calling thisfunction (if the race condition can happen).
Return

The pointer of the instance if found, or NULL if not.
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Name

snd_ctl_register_ioctl — register the device-specific control-ioctls
Synopsis

int snd_ctl _register_ioctl (snd_kctl _ioctl _func_ t fcn);
Arguments

fcn ioctl calback function
Description

called from each device manager like pcm.c, hwdep.c, etc.
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Name

snd_ctl_register_ioctl_compat — register the device-specific 32bit compat control-ioctls
Synopsis

int snd _ctl _register_ioctl_conmpat (snd_kctl _ioctl _func_t fcn);
Arguments

fcn  ioctl calback function
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Name

snd_ctl_unregister_ioctl — de-register the device-specific control-ioctls
Synopsis
int snd_ctl _unregister _ioctl (snd_kctl _ioctl _func_t fcn);

Arguments

fcn ioctl calback function to unregister
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Name

snd_ctl_unregister_ioctl_compat — de-register the device-specific compat 32bit control-ioctls
Synopsis
int snd_ctl _unregister_ioctl_conpat (snd kctl ioctl _func_ t fcn);

Arguments

fcn ioctl calback function to unregister
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Name

snd_ctl_boolean_mono_info — Helper function for a standard boolean info callback with amono channel

Synopsis

int snd_ctl _bool ean_nono_info (struct snd _kcontrol * kcontrol, struct
snd_ctl _eleminfo * uinfo);

Arguments

kcontrol thekcontrol instance

ui nfo info to store

Description
This is a function that can be used as info callback for a standard boolean control with a single mono
channel.
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Name

snd_ctl_boolean_stereo_info— Helper function for astandard boolean info callback with stereo two chan-
nels

Synopsis

int snd_ctl _bool ean_stereo_info (struct snd_kcontrol * kcontrol, struct
snd_ctl _eleminfo * uinfo);

Arguments
kcontrol thekcontrol instance

ui nfo info to store

Description

Thisisafunction that can be used asinfo callback for a standard boolean control with stereo two channels.
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Name

snd_ctl_enum_info — fills the info structure for an enumerated control
Synopsis

int snd _ctl_enuminfo (struct snd ctl _eleminfo * info, unsigned int
channel s, unsigned int itens, const char *const nanes[]);

Arguments
info the structure to be filled
channel s the number of the control's channels; often one
itens the number of control values; also the size of nanes
nanes| | an array containing the names of al control values
Description

Setsal required fieldsini nf o to their appropriate values. If the control's accessibility is not the default
(readable and writable), the caller hasto fill i nf o->access.

Return

Zero.

AC97 Codec API
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Name

snd_ac97_write — write avalue on the given register

Synopsis

void snd_ac97 wite (struct snd_ac97 * ac97, unsi gned short reg, unsi gned
short val ue);

Arguments
ac97 theac97 instance
reg the register to change

val ue thevalueto set

Description

Writes a value on the given register. This will invoke the write callback directly after the register check.
This function doesn't change the register cache unlike #snd_ca97_write_cache, so use this only
when you don't want to reflect the change to the suspend/resume state.
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Name
snd_ac97_read — read a value from the given register

Synopsis
unsi gned short snd _ac97 read (struct snd_ac97 * ac97, unsigned short
reg);

Arguments

ac97 theac97 instance
reg theregister to read
Description

Reads a value from the given register. Thiswill invoke the read callback directly after the register check.

Return

Theread value.
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Name

snd_ac97_write_cache — write avalue on the given register and update the cache

Synopsis

void snd_ac97 wite cache (struct snd_ac97 * ac97, unsigned short reg,
unsi gned short val ue);

Arguments
ac97 theac97 instance
reg the register to change

val ue thevalueto set

Description

Writes a value on the given register and updates the register cache. The cached values are used for the
cached-read and the suspend/resume.
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Name
snd_ac97_update — update the value on the given register

Synopsis

i nt snd_ac97_update (struct snd_ac97 * ac97, unsi gned short reg, unsi gned
short val ue);

Arguments

ac97  theac97 instance

reg the register to change

val ue thevaueto set
Description

Compares the value with the register cache and updates the value only when the value is changed.
Return

1if thevalueis changed, 0 if no change, or a negative code on failure.
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Name
snd_ac97_update_bits — update the bits on the given register

Synopsis

int snd_ac97 update bits (struct snd_ac97 * ac97, unsigned short reg,
unsi gned short nask, unsigned short val ue);

Arguments
ac97  theac97 instance
reg the register to change
mask  the bit-mask to change
val ue thevaueto set
Description

Updates the masked-bits on the given register only when the value is changed.

Return

1if the bits are changed, 0 if no change, or a negative code on failure.
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Name
snd_ac97_get_short_name — retrieve codec name
Synopsis
const char * snd_ac97_get short _nane (struct snd_ac97 * ac97);
Arguments
ac97 thecodecinstance
Return

The short identifying name of the codec.
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Name
snd_ac97_bus— create an AC97 bus component
Synopsis
i nt snd_ac97 bus (struct snd_card * card, i nt num st ruct
snd_ac97 bus ops * ops, void * private data, struct snd _ac97 bus **
rbus) ;
Arguments
card the card instance
num the bus number
ops the bus callbacks table

private_data private datapointer for the new instance

rbus the pointer to store the new AC97 bus instance.

Description
Creates an AC97 bus component. An struct snd_ac97_bus instance is newly allocated and initialized.

The ops table must include valid callbacks (at least read and write). The other callbacks, wait and reset,
are not mandatory.

The clock is set to 48000. If another clock is needed, set (*rbus)->clock manually.
The AC97 businstance isregistered as alow-level device, so you don't haveto release it manually.
Return

Zero if successful, or a negative error code on failure.
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Name

snd_ac97_mixer — create an Codec97 component

Synopsis

int snd_ac97 _m xer (struct snd_ac97 bus * bus, struct snd_ac97 tenpl ate
* tenplate, struct snd_ac97 ** rac97);

Arguments
bus the AC97 bus which codec is attached to
tenpl at e thetemplate of ac97, including index, callbacks and the private data.

rac97 the pointer to store the new ac97 instance.

Description

Creates an Codec97 component. An struct snd_ac97 instance is newly alocated and initialized from the
template. The codec isthen initialized by the standard procedure.

The template must include the codec number (num) and address (addr), and the private data (private_data).
The ac97 instance is registered as alow-level device, so you don't have to release it manually.
Return

Zero if successful, or anegative error code on failure.

172



Control/Mixer AP

Name

snd_ac97_update power — update the powerdown register
Synopsis

i nt snd_ac97_update_power (struct snd_ac97 * ac97, int reg, int powerup);
Arguments

ac97 the codec instance

reg the rateregister, e.g. AC97_PCM_FRONT_DAC RATE

power up non-zero when power up the part

Description

Update the AC97 powerdown register bits of the given part.

Return

Zero.
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Name

snd_ac97_suspend — General suspend function for AC97 codec
Synopsis

void snd_ac97_suspend (struct snd_ac97 * ac97);
Arguments

ac97 theac97 instance
Description

Suspends the codec, power down the chip.
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Name

snd_ac97 resume — General resume function for AC97 codec
Synopsis

void snd_ac97 resune (struct snd_ac97 * ac97);
Arguments

ac97 theac97 instance
Description

Do the standard resume procedure, power up and restoring the old register values.
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Name

snd_ac97_tune_hardware — tune up the hardware
Synopsis

int snd ac97 _tune_hardware (struct snd_ac97 * ac97, const struct
ac97 _quirk * quirk, const char * override);

Arguments

ac97 the ac97 instance

qui rk quirk list

override explicit quirk value (overridesthe list if non-NULL)
Description

Do some workaround for each pci device, such as renaming of the headphone (true line-out) control as
“Master”. The quirk-list must be terminated with a zero-filled entry.

Return

Zero if successful, or a negative error code on failure.
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Name
snd_ac97_set_rate — change the rate of the given input/output.

Synopsis
int snd ac97_set rate (struct snd_ac97 * ac97, int reg, unsigned int
rate);

Arguments

ac97 theac97 instance
reg theregister to change

rate thesamplerateto set

Description

Changes the rate of the given input/output on the codec. If the codec doesn't support VAR, the rate must
be 48000 (except for SPDIF).

The vaid registers are AC97_PMC _MIC _ADC RATE, AC97_PCM_FRONT_DAC_RATE,
AC97_PCM_LR_ADC RATE. AC97_PCM_SURR_DAC _RATE and AC97_PCM_LFE_DAC RATE
are accepted if the codec supports them. AC97_SPDIF is accepted as a pseudo register to modify the
SPDIF status hits.

Return

Zero if successful, or anegative error code on failure.
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Name
snd_ac97_pcm_assign — assign AC97 dlotsto given PCM streams

Synopsis

int snd _ac97 pcmassign (struct snd_ac97 bus * bus, unsigned short
pcns_count, const struct ac97_pcm * pcns);

Arguments
bus the ac97 bus instance
pcns_count  count of PCMsto be assigned
pcms PCMs to be assigned
Description

It assigns available AC97 dots for given PCMs. If none or only some dlots are available, pcm->xxx.slots
and pcm->xxx.rslots[] members are reduced and might be zero.

Return

Zero if successful, or a negative error code on failure.
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Name
snd_ac97_pcm_open — opens the given AC97 pcm

Synopsis

int snd_ac97 _pcmopen (struct ac97 _pcm * pcm unsigned int rate,
ac97 _pcmcfg cfg, unsigned short slots);

Arguments
pcm the ac97 pcm instance
rate rateinHz, if codec does not support VRA, this value must be 48000Hz
cfg output stream characteristics
sl ots asubset of allocated slots (snd_ac97_pcm_assign) for this pcm
Description

It locks the specified slots and sets the given rate to AC97 registers.

Return

Zero if successful, or a negative error code on failure.

enum
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Name

snd_ac97_pcm_close — closes the given AC97 pcm
Synopsis

int snd_ac97 pcmclose (struct ac97_pcm* pcn);
Arguments

pcm the ac97 pcm instance
Description

It frees the locked AC97 dlots.

Return

Zero.
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Name

snd_ac97_pcm _double rate rules — set double rate constraints
Synopsis
int snd_ac97 pcmdouble rate rules (struct snd _pcmruntinme * runtine);

Arguments

runti me theruntime of the ac97 front playback pcm

Description

Installs the hardware constraint rules to prevent using double rates and more than two channels at the
sametime.

Return

Zero if successful, or anegative error code on failure.

Virtual Master Control API
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Name

snd_ctl_make virtual _master — Create a virtual master control

Synopsis

struct snd _kcontrol * snd_ctl_nmake virtual _naster (char * nane,
unsigned int * tlv);

Arguments
nanme name string of the control element to create

tlv  optiona TLV int array for dB information

Description

Creates avirtual master control with the given name string.

const

After creating a vmaster element, you can add the slave controls via snd_ct| _add_sl ave or

snd_ctl| _add_sl ave_uncached.

The optional argument tlv can be used to specify the TLV information for dB scale of
the master control. It should be a single element with #SNDRV_CTL_TLVT DB _SCALE,
#SNDRV_CTL_TLV_DB_MINMAX or #SNDRV_CTL_TLVT_DB_MINMAX_MUTE type, and

should be the max 0dB.

Return

The created control element, or NULL for errors (ENOMEM).
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Name

snd _ctl_add vmaster_hook — Add a hook to a vmaster control
Synopsis

int snd_ctl_add vmaster _hook (struct snd _kcontrol * kcontrol, void
(*hook) (void *private data, int), void * private_data);

Arguments
kcontr ol vmaster kctl element
hook the hook function

private_data theprivate datapointer to be saved

Description

Adds the given hook to the vmaster control element so that it's called at each time when the value is
changed.

Return

Zero.
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Name
snd_ctl_sync_vmaster — Sync the vmaster slaves and hook
Synopsis
void snd ctl_sync_vmaster (struct snd kcontrol * kcontrol, bool
hook_only);
Arguments
kcontr ol vmaster kctl element

hook _only synconly the hook

Description

Forcibly call the put callback of each slave and call the hook function to synchronize with the current value
of the given vmaster element. NOP when NULL ispassedto kcont r ol .
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Name

snd ctl_add slave— Add avirtual slave control

Synopsis

int snd_ctl_add_slave (struct snd _kcontrol * master, struct snd _kcontrol
* sl ave);

Arguments

mast er vmaster element

sl ave  daveeement to add

Description

Return

Add a virtua dave control to the given master element created via
snd_ctl _create_virtual _master beforehand.

All slaves must be the same type (returning the same information viainfo callback). The function doesn't
check it, so it's your responsibility.

Also, some additional limitations: at most two channels, logarithmic volume control (dB level) thus no
linear volume, master can only attenuate the volume without gain

Zero if successful or a negative error code.
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Name

snd ctl_add slave uncached — Add avirtual slave control
Synopsis

int snd_ctl_add_slave_uncached (struct snd_kcontrol * nmaster, struct
snd_kcontrol * slave);

Arguments

mast er vmaster element

sl ave  daveeement to add

Description
Add avirtual slave control to the given master. Unlikesnd_ct | _add_sl ave, the element added via
this function is supposed to have volatile values, and get callback is called at each time queried from the

master.

When the control peeks the hardware values directly and the value can be changed by other means than
the put callback of the element, this function should be used to keep the value always up-to-date.

Return

Zero if successful or anegative error code.
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Name

snd_rawmidi_receive — receive the input data from the device
Synopsis

int snd_rawm di _receive (struct snd_rawnm di _substream* substream const
unsi gned char * buffer, int count);

Arguments

substream therawmidi substream

buf f er the buffer pointer
count the data size to read
Description

Reads the data from the internal buffer.

Return

The size of read data, or a negative error code on failure.
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Name
snd_rawmidi_transmit_empty — check whether the output buffer is empty

Synopsis
int snd rawmdi _transnmit_enpty (struct snd_rawm di _substream * sub-
stream;

Arguments

substream therawmidi substream

Return

1if theinternal output buffer isempty, O if not.
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Name
__snd_rawmidi_transmit_peek — copy data from the internal buffer
Synopsis
int _ snd rawrmidi _transnmit_peek (struct snd_rawmdi_substream * sub-
stream unsigned char * buffer, int count);
Arguments
substream therawmidi substream
buf f er the buffer pointer
count data size to transfer
Description

Thisisavariant of snd_rawm di _transm t_peek without spinlock.

190



MIDI APl

Name

snd_rawmidi_transmit_peek — copy data from the internal buffer

Synopsis

int snd rawridi _transmt _peek (struct snd_rawrdi_substream * sub-

stream unsigned char * buffer, int count);

Arguments

substream therawmidi substream

buf f er the buffer pointer
count data size to transfer
Description

Copies data from the internal output buffer to the given buffer.

Cadl this in the interrupt handler when the midi output
snd_rawnm di _transmt _ack after thetransmission is finished.

Return

The size of copied data, or a negative error code on failure.

is ready, and call
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Name

__snd_rawmidi_transmit_ack — acknowledge the transmission

Synopsis

int _ snd rawmdi _transmt_ack (struct snd_rawnm di _substream * sub-
stream int count);

Arguments
substream therawmidi substream

count the transferred count

Description

Thisisavariantof __snd_rawr di _transm t _ack without spinlock.
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Name
snd_rawmidi_transmit_ack — acknowledge the transmission

Synopsis
int snd rawnidi _transmt_ack (struct snd_rawni di _substream* substream
int count);

Arguments

substream therawmidi substream
count the transferred count
Description

Advancesthe hardware pointer for theinternal output buffer with the given size and updates the condition.
Call after the transmission is finished.

Return

The advanced sizeif successful, or a negative error code on failure.
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Name

snd_rawmidi_transmit — copy from the buffer to the device
Synopsis

int snd_ rawrdi _transmt (struct snd_rawnr di _substream?* substream un-
signed char * buffer, int count);

Arguments

substream therawmidi substream

buf f er the buffer pointer
count the data size to transfer
Description

Copies data from the buffer to the device and advances the pointer.

Return

The copied size if successful, or anegative error code on failure.
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Name

snd_rawmidi_new — create arawmidi instance
Synopsis

int snd rawm di _new (struct snd card * card, char * id, int device, int
out put _count, int input_count, struct snd rawridi ** rrawmdi);

Arguments
card the card instance
id theid string
devi ce the device index

out put _count the number of output streams

i nput _count the number of input streams

rrawn di the pointer to store the new rawmidi instance
Description

Createsanew rawmidi instance. Usesnd_rawm di _set _ops to set the operatorsto the new instance.

Return

Zero if successful, or a negative error code on failure.
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Name
snd_rawmidi_set_ops — set the rawmidi operators
Synopsis
void snd rawm di _set_ops (struct snd_rawridi * rmdi, int stream struct

snd_rawn di _ops * ops);
Arguments
rm di the rawmidi instance
st ream the stream direction, SNDRV_RAWMIDI_STREAM_ XXX
ops the operator table
Description

Setsthe rawmidi operators for the given stream direction.

MPU401-UART API
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Name

snd_mpu401_uart_interrupt — generic MPU401-UART interrupt handler
Synopsis

irqreturn_t snd_nmpu40l1l uart _interrupt (int irg, void * dev_id);
Arguments

irg the irq number

dev_id mpud0linstance
Description

Processes the interrupt for MPU401-UART i/o.

Return

| RQ_HANDLED f the interrupt was handled. | RQ_NONE otherwise.
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Name

snd_mpu401_uart_interrupt_tx — generic MPU401-UART transmit irq handler
Synopsis

irqreturn_t snd_nmpu40l1l uart _interrupt tx (int irq, void * dev_id);
Arguments

irg the irq number

dev_id mpud0linstance
Description

Processes the interrupt for MPU401-UART output.

Return

| RQ_HANDLED f the interrupt was handled. | RQ_NONE otherwise.
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Name
snd_mpud01 uart_new — create an MPU401-UART instance
Synopsis

int snd_npu40l1 uart _new (struct snd _card * card, int device,
short hardware, unsigned |long port, unsigned int info_flags,
struct snd rawmidi ** rrawrmdi);

Arguments
card the card instance
devi ce the device index, zero-based

har dwar e the hardware type, MPU401_HW_XXXX
port the base address of MPU401 port

i nfo_flags hitflagsMPU401 INFO_XXX

irqg the ISA irg number, -1 if not to be allocated
rrawn di the pointer to store the new rawmidi instance
Description

Creates a new MPU-401 instance.

unsi gned
int irq,

Note that the rawmidi instance is returned on the rrawmidi argument, not the mpu401 instance itself. To
access to the mpud01 instance, cast from rawmidi->private_data (with struct snd_mpu401 magic-cast).

Return

Zero if successful, or a negative error code.
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Name

snd_iprintf — printf on the procfs buffer
Synopsis

int snd_iprintf (struct snd_info buffer * buffer, const char * fnt, ...);
Arguments

buf f er the procfs buffer
fnt the printf format
variable arguments
Description
Outputs the string on the procfs buffer just likepri nt f .
Return

The size of output string, or a negative error code.

201



Proc Info API

Name
snd_info_get line— read one line from the procfs buffer

Synopsis
int snd info get Iine (struct snd_info buffer * buffer, char * |ine,
int len);

Arguments

buf f er the procfs buffer

l'ine the buffer to store

[ en the max. buffer size
Description

Reads one line from the buffer and stores the string.
Return

Zero if successful, or 1if error or EOF.
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Name

snd_info_get str — parse a string token

Synopsis

const char * snd_info_get str (char * dest, const char * src, int len);

Arguments

dest thebuffer to store the string token

src  theorigina string

[ en  themax. length of token- 1

Description

Parses the original string and copy atoken to the given string buffer.

Return
The updated pointer of the original string so that it can be used for the next call.
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Name

snd_info_create_ module_entry — create an info entry for the given module
Synopsis

struct snd_info entry * snd_info _create nodule _entry (struct nodule *
nodul e, const char * nane, struct snd info_entry * parent);

Arguments

nmodul e the module pointer

nanme thefile name

parent the parent directory
Description

Creates anew info entry and assignsit to the given module.
Return

The pointer of the new instance, or NULL on failure.
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Name

snd_info_create card_entry — create an info entry for the given card
Synopsis

struct snd_info entry * snd _info create card entry (struct snd _card *
card, const char * nane, struct snd_info_entry * parent);

Arguments

card the card instance

nanme thefile name

parent the parent directory
Description

Creates anew info entry and assignsit to the given card.
Return

The pointer of the new instance, or NULL on failure.
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Name

snd_card_proc_new — create an info entry for the given card

Synopsis

int snd _card _proc_new (struct snd_card * card, const char * nanme, struct
snd_info_entry ** entryp);

Arguments
card the card instance
name the file name

ent ryp the pointer to store the new info entry

Description

Creates a new info entry and assigns it to the given card. Unlikesnd_i nfo_create_card_entry,
thisfunction registerstheinfo entry asan AL SA device component, so that it can be unregistered/rel eased
without explicit call. Also, you don't have to register this entry viasnd_i nf o_r egi st er, since this
will beregistered by snd_car d_r egi st er automatically.

The parent is assumed as card->proc_root.

For releasing thisentry, usesnd_devi ce_freeinsteadof snd_i nfo_free_entry.

Return

Zero if successful, or a negative error code on failure.
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Name
snd_info_free entry — release theinfo entry
Synopsis
void snd_info free entry (struct snd_info_entry * entry);
Arguments
entry theinfoentry
Description

Releases the info entry. Don't call this after registered.
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Name
snd_info_register — register the info entry

Synopsis
int snd_info register (struct snd_info_entry * entry);

Arguments

entry theinfoentry

Description

Registers the proc info entry.

Return

Zero if successful, or anegative error code on failure.
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Name

snd_compress _register — register compressed device
Synopsis
int snd_conpress_register (struct snd _conpr * device);

Arguments

devi ce compressed device to register
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Name
struct snd_compressed buffer — compressed buffer

Synopsis
struct snd_conpressed_buffer {

__u32 fragnent_si ze;
__u32 fragnents;

b

Members
fragment_size size of buffer fragment in bytes
fragments number of such fragments
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Name

struct snd_compr_params — compressed stream params

Synopsis

struct snd_conpr_parans {
struct snd_conpressed_buffer buffer;
struct snd_codec codec;
___u8 no_wake_ node;

1

Members
buffer buffer description
codec codec parameters

no_wake mode  dont wake on fragment elapsed

212



Compress Offload

Name

struct snd_compr_tstamp — timestamp descriptor

Synopsis

struct snd_conpr_tstanmp {
__u32 byte offset;
__u32 copied_total;
__u32 pcmfranes;
__u32 pcm.io_franes;
__u32 sanmpling rate;

b
Members

byte offset

copied_total

pcm_frames

pcm_io_frames

sampling_rate

Byte offset in ring buffer to DSP
Total number of bytes copied from/to ring buffer to/by DSP

Frames decoded or encoded by DSP. Thisfield will evolve by large steps and should
only be used to monitor encoding/decoding progress. It shall not be used for timing
estimates.

Frames rendered or received by DSP into a mixer or an audio output/input. This
field should be used for A/V sync or time estimates.

sampling rate of audio
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Name

struct snd_compr_avail — avail descriptor

Synopsis

struct snd_conpr_avail {
__u6b4 avail;
struct snd_conpr_tstanp tstanp;

b
Members

avail Number of bytes availablein ring buffer for writing/reading

tstamp timestamp information
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Name

struct snd_compr_caps — caps descriptor

Synopsis

struct snd_conpr_caps {
__u32 num codecs;
__u32 direction;
_u32 min_fragnment_size;
_u32 nmax_fragnment_size;
__u32 mn_fragnments;
__u32 max_fragnents;
__u32 codecs[ MAX_NUM CODECS] ;
__u32 reserved[ 11];

b

Members
num_codecs number of codecs supported
direction direction supported. Of type snd_compr_direction
min_fragment_size minimum fragment supported by DSP
max_fragment_size maximum fragment supported by DSP
min_fragments min fragments supported by DSP
max_fragments max fragments supported by DSP

codecsfMAX_NUM_CODECS] pointer to array of codecs

reserved[11] reserved field
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Name
struct snd_compr_codec_caps — query capability of codec

Synopsis

struct snd_conpr_codec_caps {

__u32 codec;

__u32 numdescriptors;

struct snd _codec_desc descri ptor[ MAX_ NUM CODEC DESCRI PTORS] ;

1

Members
codec codec for which capability is queried
num_descriptors number of codec descriptors

descriptorfMAX_NUM_CODEC_DESGRyRf OBt capability descriptor
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Name

enum sndrv_compress_encoder —

Synopsis

enum sndrv_conpress_encoder {
SNDRV_COMPRESS_ENCODER_PADDI NG,
SNDRV_COMPRESS_ENCODER_DELAY

¥
Constants

SNDRV_COMPRESS ENCODER_PaA®® Idd@aples appended by the encoder at the end of the track

SNDRV_COMPRESS ENCODER_Diieh & samples inserted by the encoder at the beginning of the track
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Name
struct snd_compr_metadata— compressed stream metadata

Synopsis

struct snd_conpr_netadata {
__u32 key;
__u32 val ue[ 8];

b
Members

key key id
value[8] key value

218



Compress Offload

Name
SNDRV_COMPRESS I0CTL_VERSION —

Synopsis
SNDRV_COMPRESS | OCTL_VERSI ON (voi d) ;

Arguments

None
SNDRV_COMPRESS_GET_CAPS

Query capability of DSP
SNDRV_COMPRESS_GET_CODEC_CAPS

Query capability of acodec
SNDRV_COMPRESS_SET_PARAMS

Set codec and stream parameters

Note

only codec params can be changed runtime and stream params cant be

SNDRV_COMPRESS_GET_PARAMS

Query codec params

SNDRV_COMPRESS_TSTAMP

get the current timestamp value

SNDRV_COMPRESS_AVAIL

get the current buffer avail value. This also queries the tstamp properties

SNDRV_COMPRESS_PAUSE

Pause the running stream

SNDRV_COMPRESS_RESUME

resume a paused stream

SNDRV_COMPRESS_START

Start a stream

SNDRV_COMPRESS_STOP

stop arunning stream, discarding ring buffer content and the buffers currently with DSP
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SNDRV_COMPRESS_DRAIN

Play till end of buffers and stop after that

SNDRV_COMPRESS_|IOCTL_VERSION

Query the API version

220



Compress Offload

Name

struct snd_enc_vorbis—

Synopsis

struct snd_enc_vorbis {
832 quality;
__u32 nmmanaged,;
__u32 max_bit _rate;
_u32 min_bit _rate;
__u32 downmi x;

b
Members

quality
managed
max_hit_rate

min_bit_rate

downmix

Description

Sets encoding quality to n, between -1 (low) and 10 (high). In the default mode of
operation, the quality level is 3. Normal quality rangeisO - 10.

Boolean. Set bitrate management mode. Thisturns off the normal VBR encoding, but
alows hard or soft bitrate constraints to be enforced by the encoder. This mode can
be slower, and may also be lower quality. It is primarily useful for streaming.

Enabled only if managed is TRUE
Enabled only if managed is TRUE

Boolean. Downmix input from stereo to mono (has no effect on non-stereo streams).
Useful for lower-bitrate encoding.

These options were extracted from the OpenMAX IL spec and Gstreamer vorbisenc properties

For best quality users should specify VBR mode and set quality levels.
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Name

struct snd_enc_real —

Synopsis

struct snd_enc_real {
__u32 quant _bits;
__u32 start_region;
__u32 numregions;

b
Members
quant_bits number of coupling quantization bitsin the stream
start_region coupling start region in the stream
num_regions number of regions value
Description

These options were extracted from the OpenMAX L spec
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Name

struct snd_enc flac —

Synopsis

struct snd_enc_flac {
__u32 num
__u32 gain;
s
Members
num  seria number, valid only for OGG formats needs to be set by application
gain  Add replay gain tags
Description
These options were extracted from the FLAC online documentation

at http

[Iflac.sourceforge.net/documentation_tools flac.html

To make the API simpler, it is assumed that the user will select quality profiles. Additional options that
affect encoding quality and speed can be added at alater stage if needed.

By default the Subset format is used by encoders.

TAGS such as pictures, etc, cannot be handled by an offloaded encoder and are not supported in this API.
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Name

struct snd_compr_runtime —

Synopsis

struct snd_conmpr_runtine {
snd_pcmstate t state;
struct snd_conpr_ops * ops;
void * buffer;
u64 buffer_size;
u32 fragnent_si ze;
u32 fragments;
u64 total bytes_avail abl e;
u64 total bytes_transferred;
wai t _queue_head_t sl eep;
void * private_data;

b
Members

state Stream state

ops pointer to DSP callbacks

buffer pointer to kernel buffer, valid only when not in mmap mode or DSP
doesn't implement copy

buffer_size size of the above buffer

fragment_size size of buffer fragment in bytes

fragments number of such fragments

total_bytes available cumulative number of bytes made available in the ring buffer

total_bytes transferred cumulative bytes transferred by offload DSP

deep poll sleep

private data driver private data pointer
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Name

struct snd_compr_stream —

Synopsis

struct snd_conpr_stream {
const char * nane;
struct snd_conpr_ops * ops;
struct snd_conpr_runtinme * runtineg;
struct snd_conmpr * device;
enum snd_conpr _direction direction;
bool netadata_set;
bool next track;
void * private_data,;

b
Members
name device name
ops pointer to DSP callbacks
runtime pointer to runtime structure
device device pointer
direction stream direction, playback/recording
metadata._set metadata set flag, true when set
next_track has userspace signal next track transition, true when set
private data pointer to DSP private data

225



Compress Offload

Name

struct snd_compr_ops —

Synopsis

struct snd_conpr_ops {

int (* open) (struct snd _conpr_stream *strean);
int (* free) (struct snd _conpr_stream *strean);
int (* set_parans) (struct snd_conpr_stream *stream struct snd_conpr_parans *par
int (* get_parans) (struct snd_conpr_stream *stream struct snd_codec *parans);
int (* set_netadata) (struct snd _conpr_stream *stream struct snd_conpr_netadata
int (* get_netadata) (struct snd _conpr_stream *stream struct snd_conpr_netadata
int (* trigger) (struct snd _conpr_stream *stream int cnd);
int (* pointer) (struct snd_conpr_stream *stream struct snd_conpr_tstanp *tstanp
int (* copy) (struct snd _conpr_stream *stream char __user *buf,size_ t count);
int (* mmp) (struct snd conpr_stream *stream struct vmarea_struct *vna);
int (* ack) (struct snd_conpr_stream *stream size_ t bytes);
int (* get_caps) (struct snd_conpr_stream *stream struct snd_conpr_caps *caps);
int (* get_codec_caps) (struct snd _conpr_stream *stream struct snd_conpr_codec_c
1
Members
open Open the compressed stream This callback is mandatory and shall keep dsp ready
to receive the stream parameter
free Close the compressed stream, mandatory
set_params Sets the compressed stream parameters, mandatory This can be called in during
stream creation only to set codec params and the stream properties
get_params retrieve the codec parameters, mandatory
set_metadata Set the metadata values for a stream
get_metadata retrieves the requested metadata val ues from stream
trigger Trigger operationslike start, pause, resume, drain, stop. Thiscallback ismandatory
pointer Retrieve current h/w pointer information. Mandatory
copy Copy the compressed data to/from userspace, Optional Can't be implemented if
DSP supports mmap
mmap DSP mmap method to mmap DSP memory
ack Ack for DSP when data is written to audio buffer, Optional Not valid if copy is
implemented
get_caps Retrieve DSP capabilities, mandatory
get_codec _caps Retrieve capabilities for a specific codec, mandatory
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Name

struct snd_compr —

Synopsis

struct snd_compr {
const char * nane;
struct device dev;
struct snd_conpr_ops * ops;
void * private data
struct snd _card * card,;
unsi gned int direction
struct nutex | ock;

int device;

b

Members
name DSP device name
dev associated device instance
ops pointer to DSP callbacks
private data pointer to DSP pvt data
card sound card pointer
direction Playback or capture direction
lock device lock
device deviceid
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Name
struct snd_soc_jack pin — Describes a pin to update based on jack detection

Synopsis

struct snd_soc_jack pin {
const char * pin;
int mask;
bool invert;

b
Members

pin name of the pin to update
mask bits to check for in reported jack status

invert if non-zero then pin is enabled when status is not reported
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Name

struct snd_soc_jack_zone — Describes voltage zones of jack detection

Synopsis

struct snd_soc_jack_zone {

unsi gned int
unsi gned int
unsi gned int
unsi gned int

b
Members
min_mv
max_mv
jack_type

debounce _time

mn_m;
max_nv;

j ack_type;
debounce_ti ne;

start voltage in mv
end voltage in mv
type of jack that is expected for this voltage

debounce_time for jack, codec driver should wait for this duration before reading
the adc for voltages @:list: list container
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Name

struct snd_soc_jack_gpio — Describes a gpio pin for jack detection

Synopsis

struct snd_soc_jack_gpio {
unsi gned i nt gpio;
unsi gned int idx;
const char * nane;

int report;
int invert;
bool wake;
int (* jack _status_check) (void *data);
s
Members
gpio legacy gpio number
idx gpio descriptor index within the function of the GPIO consumer device
gpi od_dev GPIO consumer device
name gpio name. Also as connection ID for the GPIO consumer device function
name lookup
report value to report when jack detected
invert report presence in low state
wake enable as wake source
jack_status check callback function which overrides the detection to provide more complex

checks (eg, reading an ADC).
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Name
snd_soc_component_to_codec — Casts a component to the CODEC it is embedded in
Synopsis
st ruct snd_soc_codec * snd_soc_conponent to_codec (struct

snd_soc_conponent * conponent);

Arguments

conmponent  The component to cast to a CODEC

Description

This function must only be used on components that are known to be CODECs. Otherwise the behavior
is undefined.
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Name

snd_soc_component_to_platform — Casts a component to the platform it is embedded in

Synopsis

st ruct snd_soc_platform * snd_soc_conponent _to _platform (struct
snd_soc_conponent * conponent);

Arguments

component  The component to cast to a platform

Description

This function must only be used on components that are known to be platforms. Otherwise the behavior
is undefined.
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Name

snd_soc_dapm_to_component — Casts a DAPM context to the component it is embedded in
Synopsis

st ruct snd_soc_conponent * snd_soc_dapm to_conponent (struct

snd_soc_dapm context * dapm;

Arguments

dapm The DAPM context to cast to the component

Description

This function must only be used on DAPM contexts that are known to be part of a component (e.g. ina
component driver). Otherwise the behavior is undefined.
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Name
snd_soc_dapm_to_codec — Casts a DAPM context to the CODEC it is embedded in
Synopsis
st ruct snd_soc_codec * snd_soc_dapm to_codec (struct

snd_soc_dapm context * dapm;

Arguments

dapm The DAPM context to cast to the CODEC

Description

This function must only be used on DAPM contexts that are known to be part of a CODEC (e.g. in a
CODEC driver). Otherwise the behavior is undefined.
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Name

snd_soc_dapm_to_platform — Castsa DAPM context to the platform it is embedded in
Synopsis

st ruct snd_soc_platform * snd_soc_dapmto_platform (struct

snd_soc_dapm context * dapm;

Arguments

dapm The DAPM context to cast to the platform.

Description

This function must only be used on DAPM contexts that are known to be part of a platform (e.g. in a
platform driver). Otherwise the behavior is undefined.
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Name

snd_soc_component_get dapm — Returns the DAPM context associated with a component
Synopsis

struct snd_soc_dapmcontext * snd_soc_conponent get dapm (struct
snd_soc_conponent * conponent);

Arguments

component  The component for which to get the DAPM context
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Name

snd_soc_dapm_kcontrol_codec — Returns the codec associated to a kcontrol

Synopsis

struct snd_soc_codec * snd_soc_dapm kcontrol codec (struct snd_kcontrol
* kcontrol);

Arguments
kcontrol Thekcontrol

Description

This function must only be used on DAPM contexts that are known to be part of a CODEC (e.g. in a
CODEC driver). Otherwise the behavior is undefined.
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Name

snd_soc_cache_sync — Sync the register cache with the hardware
Synopsis

int snd_soc_cache_sync (struct snd_soc_codec * codec);
Arguments

codec CODECtosync
Note

This function will call r egcache_sync
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Name
snd_soc_codec_init_regmap — Initialize regmap instance for the CODEC

Synopsis

void snd_soc_codec_init_regmap (struct snd _soc_codec * codec, struct
regmap * regmap);

Arguments
codec  The CODEC for which to initialize the regmap instance

regmap Theregmap instance that should be used by the CODEC

Description

Thisfunction allows deferred assignment of the regmap instance that is associated with the CODEC. Only
use thisif the regmap instance is not yet ready when the CODEC is registered. The function must also be
called before the first 10 attempt of the CODEC.
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Name
snd_soc_codec_exit_regmap — De-initialize regmap instance for the CODEC

Synopsis

void snd_soc_codec_exit_regmap (struct snd_soc _codec * codec);

Arguments

codec The CODEC for which to de-initialize the regmap instance

Description

Callsr egmap_exi t ontheregmap instance associated to the CODEC and removes the regmap instance
from the CODEC.

Thisfunction should only beusedif snd_soc_codec_i ni t _r egmap wasusedtoinitializetheregmap
instance.
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Name
snd_soc_kcontrol_component — Returns the component that registered the control
Synopsis
st ruct snd_soc_conponent * snd_soc_kcontrol _conponent (struct

snd_kcontrol * kcontrol);

Arguments

kcontrol Thecontrol for which to get the component

Note

This function will work correctly if the control has been registered for a component. Either with
snd_soc_add_codec_control s or snd_soc_add_pl at form control s or viatable based
setup for either a CODEC, a platform or component driver. Otherwise the behavior is undefined.
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Name
snd_soc_kcontrol_codec — Returns the CODEC that registered the control

Synopsis
struct snd_soc_codec * snd_soc_kcontrol codec (struct snd_kcontrol *
kcontrol);

Arguments

kcontrol Thecontrol for which to get the CODEC

Note

This function will only work correctly if the control has been registered with
snd_soc_add_codec_control s or viatable based setup of snd_soc_codec_driver. Otherwise the

behavior is undefined.
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Name
snd_soc_kcontrol_platform — Returns the platform that registered the control
Synopsis
st ruct snd_soc_platform * snd_soc_kcontrol platform (struct

snd_kcontrol * kcontrol);

Arguments

kcontrol Thecontrol for which to get the platform

Note

This function will only work correctly if the control has been registered with
snd_soc_add_pl at f orm contr ol s or viatable based setup of asnd_soc_platform_driver. Other-

wise the behavior is undefined.
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Name

snd_soc_runtime_set dai_fmt — Change DAI link format for a ASoC runtime
Synopsis

int snd_soc_runtime_set _dai _fnt (struct snd_soc_pcmruntine * rtd, un-
signed int dai_fm);

Arguments
rtd The runtime for which the DAI link format should be changed
dai _fnmt Thenew DAI link format

Description

Thisfunction updatesthe DAI link format for all DAIs connected to the DAL link for the specified runtime.

Note

For setups with a static format set the dai_fmt field in the corresponding snd_dai_link struct instead of
using this function.

Returns 0 on success, otherwise a hegative error code.
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Name

snd_soc_cnew — create new control

Synopsis

struct snd_kcontrol * snd _soc_cnew (const struct snd_kcontrol new *
_tenplate, void * data, const char * |ong_nane, const char * prefix);

Arguments
_tenpl ate control template
dat a control private data
| ong_nane control long name

prefix control name prefix

Description
Create anew mixer control from atemplate control.

Returns O for success, €lse error.
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Name

snd_soc_add_component_controls— Add an array of controls to a component.

Synopsis

int snd_soc_add _conponent controls (struct
ponent, const struct snd _kcontrol _new *

num control s);

Arguments
component Component to add controlsto
controls Array of controlsto add

num control s Number of elementsin the array

Return

0 for success, else error.

snd_soc_conponent *

controls,

unsi gned

com
i nt
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Name

snd_soc_add codec_controls— add an array of controlsto a codec. Convenience function to add alist of
controls. Many codecs were duplicating this code.

Synopsis

int snd_soc_add codec _controls (struct snd_soc codec * codec, const
struct snd_kcontrol _new * controls, unsigned int numcontrols);

Arguments
codec codec to add controlsto
controls array of controlsto add

num control s number of elementsin the array

Description

Return O for success, else error.
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Name

snd_soc_add platform_controls — add an array of controls to a platform. Convenience function to add
alist of controls.

Synopsis

int snd_soc_add platformcontrols (struct snd soc_platform* platform
const struct snd_kcontrol _new * controls, unsigned int numcontrols);

Arguments
pl atform platform to add controls to
controls array of controlsto add

num control s number of elementsin the array

Description

Return O for success, else error.
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Name

snd_soc_add card_controls— add an array of controlsto a SoC card. Convenience function to add alist
of controls.

Synopsis

int snd_soc_add card_controls (struct snd soc_card * soc_card, const
struct snd_kcontrol _new * controls, int numcontrols);

Arguments
soc_card SoC card to add controls to
controls array of controlsto add

num control s number of elementsin the array

Description

Return O for success, else error.
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Name

snd_soc_add dai_controls — add an array of controls to a DAI. Convienience function to add a list of
controls.

Synopsis

int snd_soc_add dai _controls (struct snd_soc_dai * dai, const struct
snd_kcontrol _new * controls, int numcontrols);

Arguments
dai DAI to add controls to
controls array of controlsto add

num control s number of elementsin the array

Description

Return O for success, else error.
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Name
snd_soc_dai_set sysclk — configure DAI system or master clock.
Synopsis
int snd_soc_dai_set _sysclk (struct snd_soc _dai * dai, int clk_id, un-

signed int freq, int dir);

Arguments
dai DAI

cl k_id DAI specific clock ID

freq new clock frequency in Hz
dir new clock direction - input/output.
Description

Configures the DAI master (MCLK) or system (SY SCLK) clocking.
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Name
snd_soc_codec_set_sysclk — configure CODEC system or master clock.

Synopsis

int snd_soc_codec_set _sysclk (struct snd_soc_codec * codec, int clk_id,
int source, unsigned int freq, int dir);

Arguments
codec CODEC
cl k_id DAI specific clock ID
sour ce Source for the clock
freqg new clock frequency in Hz

dir new clock direction - input/output.

Description

Configures the CODEC master (MCLK) or system (SY SCLK) clocking.
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Name
snd_soc_dai_set_clkdiv — configure DAI clock dividers.

Synopsis
int snd_soc _dai_set _clkdiv (struct snd soc_dai * dai, int div_id, int
div);

Arguments
dai DAI

di v_id DAI specific clock divider ID
div new clock divisor.

Description

Configuresthe clock dividers. Thisis used to derive the best DAI bit and frame clocks from the system or
master clock. It's best to set the DAI bit and frame clocks as low as possible to save system power.
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Name
snd_soc_dai_set pll — configure DAI PLL.
Synopsis
int snd_soc_dai _set pll (struct snd soc_dai * dai, int pll_id, int

source, unsigned int freq_in, unsigned int freq_ out);

Arguments
dai DAI
pll_id DAI specific PLL ID
sour ce DAI specific source for the PLL
freg_in PLL input clock frequency in Hz

freq_out requested PLL output clock frequency in Hz

Description

Configures and enables PLL to generate output clock based on input clock.
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Name
snd_soc_dai_set_bclk_ratio — configure BCLK to samplerate ratio.
Synopsis
int snd_soc _dai _set bclk ratio (struct snd _soc_dai * dai, unsigned int
ratio);
Arguments
dai DAl r at i o Ratio of BCLK to Sample rate.

rati o --undescribed --

Description

Configuresthe DAI for apreset BCLK to sample rate ratio.
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Name

snd_soc_dai_set fmt — configure DAI hardware audio format.

Synopsis

int snd_soc dai _set fnt (struct snd _soc _dai * dai, unsigned int fnt);
Arguments

dai DAI

fnt SND_SOC DAIFMT_format value.

Description

Configures the DAI hardware format and clocking.
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Name
snd_soc_dai_set tdm_slot — Configures a DAI for TDM operation

Synopsis

int snd_soc _dai _set _tdmslot (struct snd_soc_dai * dai, unsigned int
tx_mask, unsigned int rx_mask, int slots, int slot_wdth);

Arguments
dai The DAI to configure
t x_mask bitmask representing active TX dots.
r x_mask bitmask representing active RX dlots.
slots Number of dotsin use.

sl ot _wi dth Widthin bitsfor each slot.

Description

This function configures the specified DAI for TDM operation. sl ot contains the total number of slots
of the TDM stream and sl ot _wi t h the width of each slot in bit clock cycles. t x_mask andr x_mask
are bitmasks specifying the active slots of the TDM stream for the specified DAI, i.e. which dots the
DAI should write to or read from. If a bit is set the corresponding dlot is active, if a bit is cleared the
corresponding slot isinactive. Bit 0 mapsto thefirst slot, bit 1 to the second slot and so on. Thefirst active
slot maps to the first channel of the DAI, the second active slot to the second channel and so on.

TDM mode can bedisabled by passingOfor sl ot s. Inthiscaset x_mask,rx_nask andsl ot _wi dth
will beignored.

Returns 0 on success, a hegative error code otherwise.
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Name

snd_soc_dai_set_channel_map — configure DAI audio channel map
Synopsis
int snd_soc_dai _set channel _nap (struct snd_soc_dai * dai, unsigned int

tX_num wunsigned int * tx_slot, unsigned int rx_num unsigned int *
rx_slot);

Arguments
dai DAI
tX_num  how many TX channels
t x_sl ot pointer to an array which imply the TX slot number channel 0~num-1 uses
rx_num how many RX channels

rx_sl ot pointer to an array which imply the RX slot number channel O~num-1 uses

Description

configure the relationship between channel number and TDM slot number.
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Name

snd_soc_dai_set_tristate — configure DAI system or master clock.
Synopsis

int snd_soc _dai _set tristate (struct snd soc_dai * dai, int tristate);
Arguments

dai DAI

tristate tristateenable

Description

Tristates the DAI so that others can use it.
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Name
snd_soc_dai_digital_mute — configure DAI system or master clock.
Synopsis
int snd_soc dai _digital _mute (struct snd_soc _dai * dai, int nute, int
direction);
Arguments
dai DAI
nmut e mute enable

di recti on streamto mute

Description

Mutesthe DAI DAC.
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Name
snd_soc_register_card — Register a card with the ASoC core

Synopsis
int snd_soc register_card (struct snd _soc_card * card);

Arguments

card Cardto register
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Name

snd_soc_unregister_card — Unregister a card with the ASoC core
Synopsis
int snd_soc_unregister _card (struct snd_soc _card * card);

Arguments

card Card to unregister
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Name

snd_soc_component_init_regmap — Initialize regmap instance for the component

Synopsis

void snd_soc_conponent _init_regnmap (struct snd_soc_conponent * conpo-
nent, struct regmap * regnmap);

Arguments
component  The component for which to initialize the regmap instance
regmap The regmap instance that should be used by the component
Description

This function allows deferred assignment of the regmap instance that is associated with the component.
Only usethisif the regmap instance is not yet ready when the component is registered. The function must
aso be called before the first 10 attempt of the component.
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Name
snd_soc_component_exit_regmap — De-initialize regmap instance for the component

Synopsis
void snd_soc_conponent _exit_regnmap (struct snd_soc_conponent * conpo-
nent) ;

Arguments

component  The component for which to de-initialize the regmap instance

Description

Callsregmap_exi t on the regmap instance associated to the component and removes the regmap in-
stance from the component.

Thisfunction should only beused if snd_soc_conponent _i ni t _r egrmap wasused to initialize the
regmap instance.
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Name

snd_soc_unregister_component — Unregister a component from the ASoC core
Synopsis
voi d snd_soc_unregi ster_conponent (struct device * dev);

Arguments

dev -- undescribed --
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Name
snd_soc_add platform — Add a platform to the ASoC core

Synopsis

int snd_soc_add _platform (struct device * dev, struct snd _soc_platform
* platform const struct snd soc_platformdriver * platformdrv);

Arguments
dev The parent device for the platform
pl atform The platform to add

pl at formdrv --undescribed --

267



ASoC

Name
snd_soc_register_platform — Register a platform with the ASoC core

Synopsis

int snd soc register platform (struct device * dev,
snd_soc_platformdriver * platformdrv);

Arguments

dev -- undescribed --

pl atformdrv --undescribed --

const

struct
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Name

snd_soc_remove_platform — Remove a platform from the ASoC core
Synopsis
void snd_soc_renmove_platform (struct snd _soc_platform* platfornj;

Arguments

pl at f or m the platform to remove
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Name
snd_soc_unregister_platform — Unregister a platform from the ASoC core

Synopsis
void snd_soc_unregi ster_platform (struct device * dev);

Arguments

dev -- undescribed --
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Name

snd_soc_register_codec — Register a codec with the ASoC core

Synopsis

int snd_soc_register_codec

Arguments
dev
codec_drv
dai _drv

num dai

-- undescribed --
-- undescribed --
-- undescribed --

-- undescribed --

(struct device * dev, const struct
snd_soc_codec_driver * codec_drv,
int numdai);

struct snd_soc_dai _driver * dai_drv,

271



ASoC

Name

snd_soc_unregister_codec — Unregister a codec from the ASoC core
Synopsis
voi d snd_soc_unregi ster_codec (struct device * dev);

Arguments

dev -- undescribed --
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Name

Jusr/src/linux-4.1.31-30//sound/soc/soc-cache.c — Document generation inconsi stency
Oops
Warning
The template for this document tried to insert the structured comment from the file/ usr/ sr c/

i nux-4. 1. 31-30//sound/ soc/ soc- cache. c at this point, but none was found. This
dummy section is inserted to allow generation to continue.
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Name

devm_snd_soc_register_component — resource managed component registration

Synopsis

int devm snd_soc_regi ster_conponent (struct device * dev, const struct
snd_soc_conponent _driver * cnpnt_drv, struct snd_soc _dai_driver *
dai _drv, int numdai);

Arguments
dev Device used to manage component
cnpnt _drv Component driver

dai _drv DAI driver

num dai Number of DAIsto register

Description

Register a component with automatic unregistration when the device is unregistered.
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Name

devm_snd_soc_register_platform — resource managed platform registration

Synopsis

int devmsnd soc register_platform (struct device * dev, const struct
snd_soc_platformdriver * platformdrv);

Arguments
dev Device used to manage platform
pl atformdrv platform to register

Description

Register a platform driver with automatic unregistration when the device is unregistered.
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Name
devm_snd_soc register_card — resource managed card registration

Synopsis
i nt devm snd_soc_register_card (struct device * dev, struct snd _soc_card
* card);

Arguments

dev  Device used to manage card

card Cardtoregister

Description

Register a card with automatic unregistration when the device is unregistered.
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Name
devm_snd_dmaengine_pcm_register — resource managed dmaengine PCM registration
Synopsis
i nt devm snd_dmaengi ne_pcm regi ster (struct device * dev, const struct
snd_dmaengi ne_pcm config * config, unsigned int flags);
Arguments
dev The parent device for the PCM device
confi g Platform specific PCM configuration
flags  Platform specific quirks
Description

Register a dmaengine based PCM device with automatic unregistration when the device is unregistered.
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Name
snd_soc_component_read — Read register value

Synopsis

int snd_soc_conponent _read (struct snd_soc_conponent * conponent, un-
signed int reg, unsigned int * val);

Arguments

component  Component to read from

reg Register to read

val Pointer to where the read value is stored
Return

0 on success, a negative error code otherwise.

278



ASoC

Name

snd_soc_component_write — Write register value

Synopsis

int snd_soc_conponent_wite (struct snd_soc_conponent * conponent, un-
signed int reg, unsigned int val);

Arguments
conponent Component to write to
reg Register to write

val Value to write to the register

Return

0 on success, a negative error code otherwise.
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Name

snd_soc_component_update bits — Perform read/modify/write cycle

Synopsis

int snd_soc_conponent update bits (struct snd_soc_component * conpo-
nent, unsigned int reg, unsigned int mask, unsigned int val);

Arguments

conmponent  Component to update

reg Register to update

mask Mask that specifies which bits to update

val New value for the bits specified by mask
Return

1if the operation was successful and the value of the register changed, O if the operation was successful,
but the value did not change. Returns a negative error code otherwise.
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Name

snd_soc_component_update bits_async — Perform asynchronous read/modify/write cycle
Synopsis

int snd_soc_conponent update bits async (struct snd_soc_conponent *
conponent, unsigned int reg, unsigned int nmask, unsigned int val);

Arguments

conmponent  Component to update

reg Register to update

mask Mask that specifies which bits to update

val New value for the bits specified by mask
Description

Thisfunction issimilar to snd_soc_conponent _updat e_bi t s, but the update operation is sched-
uled asynchronously. This meansit may not be completed when the function returns. To make surethat all
scheduled updates have been completed snd_soc_comnponent _async_conpl et e must be called.

Return

1if the operation was successful and the value of the register changed, O if the operation was successful,
but the value did not change. Returns a hegative error code otherwise.
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Name
snd_soc_component_async_complete — Ensure asynchronous I/O has completed

Synopsis
voi d snd_soc_conponent _async_conpl ete (struct snd_soc_conponent * com
ponent);

Arguments

component  Component for which to wait

Description

This function blocks until all asynchronous 1/O which has previously been scheduled using
snd_soc_conponent _updat e_bi t s_async has completed.
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Name

snd_soc_component_test bits— Test register for change
Synopsis

int snd_soc_conponent _test _bits (struct snd_soc_conponent * conponent,
unsi gned int reg, unsigned int nmask, unsigned int val ue);

Arguments

conponent component

reg Register to test

mask Mask that specifies which bits to test

val ue Value to test against
Description

Tests aregister with anew value and checks if the new value is different from the old value.

Return

1 for change, otherwise 0.
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Name
snd_soc_update _bits — update codec register bits

Synopsis

int snd_soc_update _bits (struct snd_soc_codec * codec, unsigned int reg,
unsi gned int mask, unsigned int val ue);

Arguments
codec audio codec
reg codec register
mask  register mask

val ue new value

Description
Writes new register value.

Returns 1 for change, 0 for no change, or negative error code.
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Name
snd_soc_test_bits— test register for change

Synopsis

int snd_soc test bits (struct snd_soc_codec * codec, unsigned int reg,
unsi gned int mask, unsigned int val ue);

Arguments
codec audio codec
reg codec register
mask  register mask

val ue new value

Description
Tests aregister with anew value and checks if the new value is different from the old value.

Returns 1 for change else 0.
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Name

snd_soc_set_runtime_hwparams — set the runtime hardware parameters
Synopsis

int snd_soc_set _runtine_hwparans (struct snd_pcm substream* substream
const struct snd_pcm hardware * hw);

Arguments
subst ream the pcm substream

hw the hardware parameters

Description

Sets the substream runtime hardware parameters.

ASoC DAPM API
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Name

snd_soc_dapm_kcontrol_dapm — Returns the dapm context associated to a kcontrol

Synopsis

struct snd_soc_dapmcontext * snd_soc_dapm kcontrol dapm (struct
snd_kcontrol * kcontrol);

Arguments

kcontrol Thekcontrol

Note

This function must only be used on kcontrols that are known to have been registered for a CODEC. Oth-
erwise the behaviour is undefined.
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Name
snd_soc_dapm_sync_unlocked — scan and power dapm paths
Synopsis
int snd_soc_dapm sync_unl ocked (struct snd_soc_dapm context * dapn);
Arguments
dapm DAPM context
Description

Walks all dapm audio paths and powers widgets according to their stream or path usage.
Requires external locking.

Returns O for success.
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Name
snd_soc_dapm_sync — scan and power dapm paths
Synopsis
int snd_soc_dapmsync (struct snd_soc_dapm context * dapm;
Arguments
dapm DAPM context
Description

Walks all dapm audio paths and powers widgets according to their stream or path usage.

Returns O for success.
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Name
snd_soc_dapm_add _routes— Add routes between DAPM widgets

Synopsis

int snd_soc_dapm add_routes (struct snd_soc_dapm context * dapm const
struct snd_soc_dapmroute * route, int num;

Arguments
dapm DAPM context
rout e audioroutes

num number of routes

Description

Connects 2 dapm widgets together via a named audio path. The sink is the widget receiving the audio
signal, whilst the source is the sender of the audio signal.

Returns O for successelse error. On error all resources can befreedwithacalltosnd_soc_card_fr ee.
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Name

snd_soc_dapm_del_routes— Remove routes between DAPM widgets

Synopsis

int snd_soc_dapmdel routes (struct snd_soc_dapm context * dapm const
struct snd_soc_dapmroute * route, int num;

Arguments
dapm DAPM context
rout e audioroutes

num number of routes

Description

Removes routes from the DAPM context.
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Name
snd_soc_dapm_weak_routes— Mark routes between DAPM widgets as weak

Synopsis

int snd_soc_dapm weak _routes (struct snd _soc_dapm context * dapm const
struct snd_soc_dapmroute * route, int num;

Arguments
dapm DAPM context
rout e audioroutes

num number of routes

Description

Mark existing routes matching those specified in the passed array as being weak, meaning that they are
ignored for the purpose of power decisions. The main intended use caseisfor sidetone paths which couple
audio between other independent pathsif they are both activein order to make the combination work better
at the user level but which aren't intended to be “used”.

Note that CODEC drivers should not use this as sidetone type paths can frequently a so be used as bypass
paths.
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Name
snd_soc_dapm_new_widgets — add new dapm widgets
Synopsis
int snd_soc_dapm new wi dgets (struct snd soc_card * card);
Arguments
card --undescribed --
Description

Checks the codec for any new dapm widgets and creates them if found.

Returns O for success.
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Name

snd_soc_dapm_get_volsw — dapm mixer get callback

Synopsis

int snd_soc_dapmget volsw (struct snd kcontrol * Kkcontrol, struct
snd_ctl _elemvalue * ucontrol);

Arguments
kcontrol mixer control

ucont rol control e ement information

Description
Callback to get the value of a dapm mixer control.

Returns O for success.
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Name
snd_soc_dapm_put_volsw — dapm mixer set callback

Synopsis

int snd_soc_dapm put_volsw (struct snd kcontrol * Kkcontrol, struct
snd_ctl _elemvalue * ucontrol);

Arguments
kcontrol mixer control

ucont rol control e ement information

Description
Callback to set the value of a dapm mixer control.

Returns O for success.
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Name
snd_soc_dapm_get_enum_double — dapm enumerated double mixer get callback

Synopsis

i nt snd_soc_dapm get _enum doubl e (struct snd_kcontrol * kcontrol, struct
snd_ctl _elemvalue * ucontrol);

Arguments
kcontrol mixer control

ucontrol control element information
Description
Callback to get the value of a dapm enumerated double mixer control.

Returns O for success.
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Name

snd_soc_dapm_put_enum_double — dapm enumerated double mixer set callback

Synopsis

i nt snd_soc_dapm put_enum doubl e (struct snd_kcontrol * kcontrol, struct
snd_ctl _elemvalue * ucontrol);

Arguments
kcontrol mixer control

ucontrol control element information
Description
Callback to set the value of a dapm enumerated double mixer control.

Returns O for success.
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Name

snd_soc_dapm_info_pin_switch — Info for a pin switch

Synopsis

int snd_soc_dapm.info_pin_switch (struct snd_kcontrol * kcontrol, struct
snd_ctl _eleminfo * uinfo);

Arguments
kcontrol mixer control

ui nfo control element information

Description

Callback to provide information about a pin switch control.

298



ASoC

Name

snd_soc_dapm_get_pin_switch — Get information for a pin switch
Synopsis

int snd_soc_dapmaget pin_switch (struct snd_kcontrol * kcontrol, struct
snd_ctl _elemvalue * ucontrol);

Arguments

kcontrol mixer control

ucontrol Vaue
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Name

snd_soc_dapm_put_pin_switch — Set information for a pin switch
Synopsis

int snd_soc_dapm put_pin_switch (struct snd_kcontrol * kcontrol, struct
snd_ctl _elemvalue * ucontrol);

Arguments

kcontrol mixer control

ucontrol Vaue
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Name

snd_soc_dapm_new_controls — create new dapm controls

Synopsis

i nt snd_soc_dapm new controls (struct snd_soc_dapm context * dapm const
struct snd_soc_dapm w dget * widget, int nunj;

Arguments
dapm DAPM context
wi dget  widget array
num number of widgets
Description
Creates new DAPM controls based upon the templates.

Returns O for success else error.
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Name
snd_soc_dapm_enable pin_unlocked — enable pin.

Synopsis

int snd_soc_dapm enabl e pin_unlocked (struct snd_soc_dapmcontext *
dapm const char * pin);

Arguments
dapm DAPM context
pin  pinname
Description

Enablesinput/output pin and its parents or children widgetsiff thereisavalid audio route and active audio
stream.

Requires external locking.

NOTE

snd_soc_dapm sync needsto be called after thisfor DAPM to do any widget power switching.
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Name
snd_soc_dapm_enable pin — enable pin.

Synopsis

int snd_soc_dapm enabl e _pin (struct snd_soc_dapm context * dapm const
char * pin);

Arguments
dapm DAPM context
pin  pinname
Description

Enablesinput/output pin and its parents or children widgetsiff thereisavalid audio route and active audio
stream.

NOTE

snd_soc_dapm sync needsto be called after thisfor DAPM to do any widget power switching.
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Name

snd_soc_dapm_force_enable pin_unlocked — force apin to be enabled

Synopsis

i nt snd_soc_dapm force_enabl e_pin_unl ocked (struct snd_soc_dapm cont ext
* dapm const char * pin);

Arguments
dapm DAPM context
pin  pinname
Description

Enables input/output pin regardless of any other state. Thisisintended for use with microphone bias sup-
plies used in microphone jack detection.

Requires external locking.

NOTE

snd_soc_dapm sync needsto be called after thisfor DAPM to do any widget power switching.
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Name

snd_soc_dapm_force_enable pin — force a pin to be enabled
Synopsis

int snd_soc_dapmforce_enable pin (struct snd soc_dapm context * dapm
const char * pin);

Arguments
dapm DAPM context
pin  pinname
Description

Enables input/output pin regardless of any other state. Thisisintended for use with microphone bias sup-
plies used in microphone jack detection.

NOTE

snd_soc_dapm sync needsto be called after thisfor DAPM to do any widget power switching.
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Name
snd_soc_dapm_disable pin_unlocked — disable pin.

Synopsis

int snd_soc_dapm di sabl e_pi n_unl ocked (struct snd_soc_dapm context *
dapm const char * pin);

Arguments
dapm DAPM context
pin  pinname
Description

Disables input/output pin and its parents or children widgets.

Requires external locking.

NOTE

snd_soc_dapm sync needsto be called after thisfor DAPM to do any widget power switching.
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Name
snd_soc_dapm_disable pin — disable pin.

Synopsis

int snd_soc_dapmdi sable pin (struct snd _soc_dapm context * dapm const
char * pin);

Arguments
dapm DAPM context
pin  pinname
Description
Disables input/output pin and its parents or children widgets.

NOTE

snd_soc_dapm sync needsto be called after thisfor DAPM to do any widget power switching.
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Name
snd_soc_dapm_nc_pin_unlocked — permanently disable pin.

Synopsis

int snd_soc_dapm nc_pin_unl ocked (struct snd_soc_dapm context * dapm
const char * pin);

Arguments
dapm DAPM context
pin  pinname
Description
Marks the specified pin as being not connected, disabling it along any parent or child widgets. At present
thisisidentical to snd_soc_dapm di sabl e_pi n but in future it will be extended to do additional

things such as disabling controls which only affect paths through the pin.

Requires external locking.

NOTE

snd_soc_dapm sync needsto be called after thisfor DAPM to do any widget power switching.
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Name
snd_soc_dapm_nc_pin — permanently disable pin.

Synopsis
int snd_soc_dapmnc_pin (struct snd_soc_dapm context * dapm const char
* pin);

Arguments

dapm DAPM context
pin  pinname
Description
Marks the specified pin as being not connected, disabling it along any parent or child widgets. At present

thisisidentical to snd_soc_dapm di sabl e_pi n but in future it will be extended to do additional
things such as disabling controls which only affect paths through the pin.

NOTE

snd_soc_dapm sync needsto be called after thisfor DAPM to do any widget power switching.
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Name
snd_soc_dapm_get pin_status — get audio pin status

Synopsis

int snd _soc_dapm get pin_status (struct snd_soc_dapmcontext * dapm
const char * pin);

Arguments

dapm DAPM context

pi n  audio signal pin endpoint (or start point)
Description

Get audio pin status - connected or disconnected.

Returns 1 for connected otherwise O.
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Name

snd_soc_dapm_ignore_suspend — ignore suspend status for DAPM endpoint

Synopsis

int snd _soc_dapm.ignore_suspend (struct snd_soc_dapm context * dapm
const char * pin);

Arguments
dapm DAPM context

pi n  audio signal pin endpoint (or start point)

Description

Mark the given endpoint or pin as ignoring suspend. When the system is disabled a path between two
endpoints flagged as ignoring suspend will not be disabled. The path must already be enabled via normal
means at suspend time, it will not be turned on if it was not aready enabled.
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Name

snd_soc_dapm_free — free dapm resources
Synopsis
void snd_soc_dapmfree (struct snd_soc_dapm context * dapm;

Arguments

dapm DAPM context

Description

Free all dapm widgets and resources.

ASoC DMA Engine API
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Name
snd_dmaengine_pcm_prepare slave _config — Generic prepare_slave_config callback
Synopsis

i nt snd_dmaengi ne_pcm prepare_slave config (struct snd_pcm substream *
substream struct snd_pcm hw parans * parans, struct dma_slave config
* slave_config);

Arguments
subst ream PCM substream
par ams hw_params

sl ave_config DMA saveconfigto prepare

Description

This function can be used as a generic prepare_slave _config callback for platforms which make use of
the snd_dmaengine dai_dma data struct for their DAl DMA data. Internally the function will first call
snd_hwparams to_dma dlave _config to fill in the slave config based on the hw_params, followed by
snd_dmaengine set config_from_dai_datato fill in the remaining fields based on the DAl DMA data.
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Name
snd_dmaengine_pcm_register — Register a dmaengine based PCM device

Synopsis

int snd _dnmaengi ne_pcmregister (struct device * dev, const struct
snd_dmaengi ne_pcm config * config, unsigned int flags);

Arguments
dev The parent device for the PCM device
confi g Platform specific PCM configuration

flags  Platform specific quirks
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Name

snd_dmaengine_pcm_unregister — Removes a dmaengine based PCM device
Synopsis

voi d snd_dmaengi ne_pcm unregi ster (struct device * dev);
Arguments

dev Parent device the PCM was register with
Description

Removes a dmaengine based PCM device previously registered with snd_dmaengine_pcm_register.
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Hardware-Dependent Devices API
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Name

snd_hwdep_new — create a new hwdep instance
Synopsis

int snd_hwdep_new (struct snd_card * card, char * id, int device, struct
snd_hwdep ** rhwdep);

Arguments
card the card instance
id theid string

devi ce thedeviceindex (zero-based)

rhwdep the pointer to store the new hwdep instance

Description

Creates a new hwdep instance with the given index on the card. The callbacks (hwdep->ops) must be set
on the returned instance after this call manually by the caller.

Return

Zero if successful, or a negative error code on failure.

Jack Abstraction Layer API
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Name
enum snd_jack types— Jack types which can be reported

Synopsis

enum snd_j ack_types {
SND_JACK_HEADPHONE,
SND_JACK_M CROPHONE,
SND_JACK HEADSET,
SND_JACK LI NEQUT,
SND_JACK_MECHANI CAL,
SND_JACK_VI DECOUT,
SND_JACK_AVOUT,
SND_JACK_LI NEI'N,
SND_JACK BTN O,
SND _JACK BTN 1,
SND_JACK BTN 2,
SND_JACK BTN 3,
SND_JACK BTN 4,
SND JACK BTN 5

1

Constants
SND_JACK_HEADPHONE Headphone
SND_JACK_MICROPHONE Microphone
SND_JACK_HEADSET Headset
SND_JACK_LINEOUT Line out
SND_JACK_MECHANICAL Mechanical switch

SND_JACK_VIDEOOUT  Video out

SND_JACK_AVOUT AV (Audio Video) out
SND_JACK_LINEIN Linein
SND_JACK_BTN_0O Button 0

SND _JACK_BTN_1 Button 1
SND_JACK_BTN_2 Button 2
SND_JACK_BTN_3 Button 3
SND_JACK_BTN_ 4 Button 4

SND _JACK_BTN 5 Button 5

Description

These values are used as a bitmask.
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Note that this must be kept in sync with the lookup table in sound/coref/jack.c.
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Name

snd_jack_new — Create a new jack
Synopsis

int snd_jack _new (struct snd card * card, const char * id, int type,
struct snd_jack ** jjack);

Arguments
card thecardinstance
id an identifying string for this jack
type abitmask of enum snd_jack type valuesthat can be detected by thisjack
j j ack Usedto provide the allocated jack object to the caller.
Description

Creates anew jack object.

Return

Zero if successful, or anegative error code on failure. On successj j ack will beinitialised.
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Name
snd_jack set parent — Set the parent device for ajack
Synopsis
void snd_jack_set parent (struct snd_jack * jack, struct device * par-
ent);
Arguments
j ack The jack to configure

parent Thedeviceto set as parent for the jack.

Description

Set the parent for the jack devicesin the devicetree. Thisfunction isonly valid prior to registration of the
jack. If no parent is configured then the parent device will be the sound card.

321



Miscellaneous Functions

Name
snd_jack_set_key — Set akey mapping on ajack

Synopsis

int snd_jack_set key (struct snd_jack * jack, enumsnd_jack_types type,
i nt keytype);

Arguments
j ack The jack to configure
type Jack report type for this key

keytype Input layer key type to be reported

Description

MapaSND_JACK_BTN_ buttontypeto aninput layer key, allowing reporting of keys on accessoriesvia
the jack abstraction. If no mapping is provided but keys are enabled in the jack type then BTN_n numeric
buttons will be reported.

If jacks are not reporting viathe input API this call will have no effect.

Note that thisisintended to be use by simple devices with small numbers of keys that can be reported. It
isalso possibleto accessthe input device directly - devices with complex input capabilities on accessories
should consider doing this rather than using this abstraction.

This function may only be called prior to registration of the jack.

Return

Zero if successful, or a negative error code on failure.
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Name
snd_jack_report — Report the current status of ajack

Synopsis
void snd_jack report (struct snd jack * jack, int status);
Arguments

j ack The jack to report status for

st atus The current status of the jack
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Name
snd_soc_card_jack _new — Create anew jack
Synopsis
int snd_soc_card_jack new (struct snd_soc_card * card, const char * id,

int type, struct snd_soc jack * jack, struct snd soc_jack pin * pins,
unsi gned int num pins);

Arguments
card ASoC card
id an identifying string for this jack
type abitmask of enum snd_jack_type values that can be detected by this jack
j ack structure to use for the jack
pi ns Array of jack pinsto be added to the jack or NULL

num pi ns Number of elementsin the pi ns array
Description
Creates anew jack object.

Returns zero if successful, or anegative error code on failure. On success jack will beinitialised.
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Name
snd_soc_jack_report — Report the current status for a jack

Synopsis
void snd_soc_jack report (struct snd _soc_jack * jack, int status, int
mask) ;

Arguments

j ack the jack

st atus abitmask of enum snd_jack_type valuesthat are currently detected.

mask abitmask of enum snd_jack_type values that being reported.
Description

If configured using snd_soc_j ack_add_pi ns then the associated DAPM pins will be enabled or
disabled as appropriate and DAPM synchronised.

Note

This function uses mutexes and should be called from a context which can sleep (such as aworkqueue).
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Name
snd_soc_jack_add zones — Associate voltage zones with jack
Synopsis
int snd _soc_jack_add zones (struct snd_soc jack * jack, int count,

struct snd_soc_jack_zone * zones);

Arguments
jack  ASoCjack
count  Number of zones

zones Array of zones

Description

After this function has been called the zones specified in the array will be associated with the jack.
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Name

snd_soc_jack_get_type — Based on the mic bias value, this function returns the type of jack from the
zones declared in the jack type

Synopsis

i nt snd_soc_j ack_get type (struct snd_soc_j ack * j ack, i nt
nm chi as_vol t age) ;

Arguments

j ack ASoC jack

nm cbhi as_vol tage mic biasvoltage at adc channel when jack isplugged in

Description

Based on the mic bias value passed, this function helpsidentify the type of jack from the already declared
jack zones
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Name
snd_soc_jack_add_pins — Associate DAPM pins with an ASoC jack

Synopsis

int snd_soc_jack add _pins (struct snd_soc_jack * jack, int count, struct
snd_soc_jack_pin * pins);

Arguments
jack  ASoCjack
count  Number of pins
pi ns  Array of pins
Description

After thisfunction has been called the DAPM pins specified in the pinsarray will have their status updated
to reflect the current state of the jack whenever the jack status is updated.
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Name

snd_soc_jack_notifier_register — Register anotifier for jack status

Synopsis

void snd_soc_jack notifier_register (struct snd_soc_jack * jack, struct
notifier_block * nb);

Arguments
jack ASoC jack

nb Notifier block to register

Description

Register for notification of the current status of thejack. Notethat it is not possibleto report additional jack
eventsin the callback from the notifier, thisis intended to support applications such as enabling electrical
detection only when a mechanical detection event has occurred.
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Name
snd_soc_jack_notifier_unregister — Unregister anotifier for jack status
Synopsis
void snd_soc_jack notifier_unregister (struct snd soc_jack * jack,
struct notifier_block * nb);
Arguments
jack ASoC jack
nb Notifier block to unregister
Description

Stop notifying for status changes.
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Name
snd_soc_jack_add_gpios— Associate GPIO pinswith an ASoC jack
Synopsis
int snd_soc_jack_add gpios (struct snd_soc jack * jack, int count,

struct snd_soc_jack _gpio * gpios);
Arguments

jack  ASoCjack

count  number of pins

gpi os array of gpio pins
Description

This function will request gpio, set data direction and request irq for each gpio in the array.
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Name
snd_soc_jack_add_gpiods — Associate GPIO descriptor pins with an ASoC jack

Synopsis

int snd soc_jack _add gpiods (struct device * gpiod dev, struct
snd_soc_jack * jack, int count, struct snd_soc_jack _gpio * gpios);

Arguments

gpi od_dev GPIO consumer device

j ack ASoC jack

count number of pins

gpi os array of gpio pins
Description

This function will request gpio, set data direction and request irq for each gpio in the array.
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Name

snd_soc_jack_free gpios— Release GPIO pins' resources of an ASoC jack
Synopsis

void snd_soc jack free gpios (struct snd_soc jack * jack, int count,
struct snd_soc_jack _gpio * gpios);

Arguments
jack  ASoCjack
count  number of pins
gpi os array of gpio pins
Description

Release gpio and irq resources for gpio pins associated with an ASoC jack.

ISA DMA Helpers
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Name
snd_dma_program — program an |SA DMA transfer

Synopsis

void snd_dma_program (unsigned | ong dma, unsigned |ong addr, unsigned
int size, unsigned short node);

Arguments
dma  the dmanumber
addr thephysical address of the buffer
si ze the DMA transfer size

node the DMA transfer mode, DMA_MODE_XXX

Description

Programs an ISA DMA transfer for the given buffer.
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Name

snd_dma_disable — stop the ISA DMA transfer
Synopsis

voi d snd_dma_di sabl e (unsi gned | ong dna);
Arguments

dma  the dmanumber
Description

Stops the ISA DMA transfer.
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Name

snd_dma_pointer — return the current pointer to DMA transfer buffer in bytes
Synopsis
unsi gned int snd_dna_pointer (unsigned |ong dnma, unsigned int size);

Arguments
dma  the dmanumber

si ze thedmatransfer size

Return

The current pointer in DMA transfer buffer in bytes.

Other Helper Macros
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Name

snd_printk — printk wrapper
Synopsis

snd_printk ( fnt, args...);
Arguments

fm format string

args... Vvariablearguments
Description

Works like printk but prints the file and the line of the caler when configured with
CONFIG_SND_VERBOSE_PRINTK.
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Name

snd_printd — debug printk
Synopsis

snd_printd ( fnt, args...);
Arguments

fm format string

args... Vvariablearguments
Description

Workslikesnd_pri nt k for debugging purposes. Ignored when CONFIG_SND_DEBUG is not set.
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Name
snd_BUG — give aBUG warning message and stack trace

Synopsis
snd_BUG (void);

Arguments

None

Description

CallsWARNif CONFIG_SND_DEBUG is set. Ignored when CONFIG_SND_DEBUG is not set.
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Name

snd_printd_ratelimit —
Synopsis

snd_printd ratelimt (void);
Arguments

None
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Name

snd BUG_ON — debugging check macro
Synopsis

snd_BUG ON ( cond);
Arguments

cond condition to evaluate
Description

Has the same behavior as WARN_ON when CONFIG_SND_DEBUG is set, otherwise just evaluates the
conditional and returns the value.
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Name
snd_printdd — debug printk
Synopsis
snd_printdd ( format, args...);
Arguments
f or mat format string
args... Vvariablearguments
Description
Works likesnd_pr i nt k for debugging purposes. Ignored when CONFIG_SND_DEBUG_VERBOSE
is not set.
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