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OS X HDMI Audio

IORegistryExplorer Details
v2: 8/15/2014 - Initial Release

Find/Confirm: dsdt/device names/addresses (i.e., PEGO@1,
HDEF@1B)

Key Information

1. Determine graphics device names and address

la. IOReg/Search display

la. Example: Discrete Graphics - PEGO@1, POP1@1, POP3@3,
NVE3@3, etc.

la. Example: Integrated Graphics - GFX0@2



[ 105ervice

:) (@m)

(Q- display

o)[:]@]

[ 105ervice: /AppleACPIPlatformExpert/ PCIO@0/AppleACPIPCI/G.. r@0/AppleMCCSControlModule /AppleMCCSParameterHandler :]

AppleMCCSParameterHandler

Class Inheritance: AppleMCCSParameterHandler : 10DIsplayParameterHandler : 10Service ©

ICRegistryEntry : OSObject
Bundle Identifier: com.apple.driver. AppleMCCSControl

¥ Root
L ¥ Macminis, 1
=W AppleACPIPlatformExpert
v pci0g0
L ¥ AppleACPIPCI
¥ GFX0@2
¥ ApplelntelFramebuffer@0
L v AppleMCCSControlModule
" AppleMCCSParameterHandler
¥ AppleintelFramebuffer@1
L v AppleMCCSControlModule
L AppleMCCSParameterHandler
¥ AppleintelFramebuffer@2
¥ AppleMCCSControlModule
L. AppleMCCSParameterHandler
¥ display0o
L AppleDisplay
¥ PEGO@1
L v 10PCI2PCIBridge
L v pPEGP@0
V¥ ATY, Duckweed @0
L v ATIFramebufferN!

=V ATY, Duckweed@1
v ATIFramebufferN|

=W ATY, Duckweed @2
L v ATIFramebufferNI

— V¥ ATY,Duckweed@3
L v ATIFramebufferN!

¥ IOResources
L. 10DisplayWrangler

v AppleMCCSControlModule
L AppleMCCSParameterHandler

L ¥ AppleMCCSControlModule
Lo AppleMCCSParameterHandler

L v AppleMCCSControlModule
L AppleMCCSParameterHandler

L v AppleMCCSControlModule
L AppleMCCSParameterHandler

Property

CFBundleldentifier
K0Class
OKitDebug
OMatchCategory
OProbeScore
OProviderClass

IOResourceMatch

v Registered  Retain Count: 4

v Matched Busy Count: 0
v Active
Type Value
String com.apple.driver Ap
pleMCCSControl
String AppleMCCSParamet
erHandler
Number ox0
String 10DisplayParameter
Number ox0
String AppleMCCSControlF
amily

String 10Kit

2. Determine discrete graphics device names and address

2a. IOReg/Search PEGO
2a. Example: PEGO@1

:) @im)

[ 10Service

(Q~ Search ) |+ (2)

| 10Service: /AppleACPIPlatformExpert/ PCIO@0/AppleACPIPCI/ PEGO@1

PEGO@1

Class Inheritance: 10PClIDevice : I0Service : IORegistryEntry : OSObject

v Registered  Retain Count: 12
v Matched Busy Count: 0
V' Active



Bundle identifier: com.apple.lokitIOPCIFamily

— ¥ pciB086,1e3a216
L— ApplelntelMEIDriver
Y PECOS1
L ¥ 10PCI2PCIBridge

-~ ¥ PECP@0

=+ AMD6000Controller

— ¥ AMDBartsGraphicsAccelerator

=+ AMDAccel2DContext

—=+ AMDAccelZDContext

~—+ AMDAccel2DContext

=+ AMDAccel2DContext

=+ AMDAccelDevice

~+ AMDAccelDevice

=+ AMDAccelSharedUserClient
—+ AMDRSExxGLContext

Y RPO1@1C

}—- AMDSupport
¥ ATY,Duckweed @0
L ¥ ATIFramebufferNI

W AGPM
L. gpu-control
—=+ AMDNDRVService
— ¥ AppleMCCSControlModule

s KOFramebufferi2Cinterface
s IOFramebufferUserClient

¥ ATY, Duckweed @1
¥ ATIFramebufferNI

—+ AMDNDRVService
— ¥ AppleMCCSControlModule

s KOFramebufferi2Cinterface

s KOFramebufferUserClient

— ¥ ATY, Duckweed @2
¥ ATIFramebufferNI

=+ AMDNDRVService
¥ AppleMCCSControlModule

= KOFramebufferi2Cinterface
= IOFramebufferUserClient

— V¥ ATY,Duckweed @3
L ¥ ATIFramebufferNI

=+ AMDNDRVService
=¥ AppleMCCSControlModule

—= KOFramebufferi2Cinterface

=+ IOFramebufferUserClient

s PEGP@0,1

L 10PCI2PCIBridge

— ¥ RPO7@1C,6

L v 10PCI2PCIBridge
L pxsx@o

— ¥ RPOS@1C,7

L v 10PCI2PCIBridge
L pxsx@o

¥ SATO@1F,2

L AppleMCCSParameterH. .
= AppleUpstreamUserClient...

L AppleMCCSParameterH. ..
=+ AppleUpstreamUserClient...

L AppleMCCSParameterH...
= AppleUpstreamUserClient...

[ AppleMCCSParameterH. ..
—= AppleUpstreamUserClient. ..

Property
saddress-cells
#size-cells
acpi-device

acpi-path

acpi-pmcap-offset
bullt-in
class-code
compatible

device-id
100 TPersist

P 0interruptControllers

P 0iInterruptSpecifiers
IOName
10PCIConfigured
10PCIExpressASPMDefault
10PCIExpresslinkCapabilities
10PCIExpressLinkStatus
10PCIResourced

P 1I0PowerManagement
name
peidebug
ranges

reg

revision-id
subsystem-id
subsystem-vendor-id
vendor-id

Array
String
Boolean
Number
Number
Number
Boolean
Dictionary
String
String
Data

Value

<@3 20 20 2e-
<@2 22 00 ee-
ICACPIPlatformDev

ice is not
serializable

IOACPIPlane:/_S8/
PCIO20/
PECO@10000
0x80

<@d>

<20 04 26 20>
<"pcif,0%, "pci8086
,151%, "pciclass, 06
0400%>

<51 21 @ ee-
<>

1 value

pci-bridge

True

0x0

0x261ad03
0x5101

True

pci-bridge
0:1:0(1:1)

8
8
8

ti%ssssissssssssssgsgssssssssss
S22 EEE2S 5828828282283 s888888888
S SSSSSS SR SSSSSS82S8EssLs28828
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3. Determine integrated graphics device names and address (N/A -

HD3000 is not enabled)

3a. IOReg/Search GFXO0, Select GFX0, Cancel Search (X), Scroll up

3a. Example: GFX0@2

| KOService :] @ﬂnj (Q- search ) [: @
| K0Service: /AppleACPIPlatformExpert/ PCIOE0/AppleACPIPCI/ GFX0@2 &)
GFX0@2 v Registered  Retain Count: 24
Class Inheritance: IOPCIDevice : I0Service : IORegistryEntry : OSObject v Matched Busy Count: O
v Active
Bundle identifier: com.apple.lokitIOPCIFamily
— ¥ GFX0@2 Property Type Value
— ¥ ApplelntelCapriController AAPL gray-page Data <01 02 2@ 00>
L— AppleMEClentController AAPL gray-value Data <c3 8c 64 02>
— ¥ AppleintelFramebuffer@0 AAPL,Ig-platform-id Data <@a 09 66 01>
— ¥ AGPM AAPL jokit-ndrv Data <20 bd db 80
L ¥ gpu-control 7F £F FF f»
L 1OHWControl acpi-device String I0ACPIPlatformD
= ¥ AppleMCCSControlModule evice is not
L AppleMCCSParametertandler serializable
= AppleUpstreamUserClientDriver acpi-path String I0ACPIPlane:/
= KOFramebufferi2Cinterface -SB/PCIO@0/
—= KOFramebufferUserClient GFX0@20000
L ¥ AppleintelFramebuffer@1 assigned-addresses Data <10 10 20 82
— ¥ AppleMCCSControlModule z z :: ?g
[ AppleMCCSParameterHandler 20 20 00 20
= AppleUpstreamUserClientDriver 20 00 42 02
=+ IOFramebufferi2Cinterface 18 10 0@ 2
= IOFramebufferUserClient af 00 22 00
¥ AppleintelFramebuffer@2 02 22 20 20
— ¥ AppleMCCSControlModule 00 00 22 00
L AppleMCCSParameterHandler 20 02 00 10
—= AppleUpstreamUserClientDriver 20 10 @ 81
— ¥ display0 20 02 02 20
L AppleDisplay 20 fO 02 20
= WOFramebufferi2Cinterface 28 00 o2 oo
= IOFramebufferSharedUserClient 48 22 oe 0o
s 10FramebufferUserClient anached-gpu-control-path String 10Service: /
¥ Gen7Accelerator AppleACPiPlatfor
—= Gen720Context &l’ixpenl
0@0/
—= Gen720Context AppleACPIPCI/
= Gen72DContext GFX0@2/
= CGen7Device AppleintelFrameb
s Gen7GLContext uffer@0/AGPM
s Gen7Surface bulit-in Data <20>
-+ Gen7Surface class-code Data <00 @0 03 20>
= Gen7Surface compatible Data <"pcil043,84¢a",
s Gen7Surface "pci8086,166°%, "p
— V¥ GLAN@19 ciclass,030000%>
L w Applelntel £1000¢ device-id Data <66 01 20 20>
L wveno hda-gfx Data <"onboard-1">
L IONetworkStack P I0DeviceMemory Array 3 values
L+ IONetworkStackUserClient IOHibernateState Data <22 22 22 20>
~ ¥ HDEF@18 » IOinterruptControllers Array 2 values
L v AppleHDAController@18 » I0InterruptSpecifiers Array 2 values
¥ IOHDACodecDevice@18,0 IOName String display
L v IOHDACodecDriver IOPCIMSIMode Boolean  True
L ¥ IOHDACodecFunction@18,0,1 IOPCIResourced Boolean  True



¥ AppleHDACodecGeneric P IOPowerManagement Dictionary

* AppleHDADriIver model Data <"Intel HD Graph
¥ IOHDACodecDevice@18,3 ics 4000">
| - ¥ IOHDACodecDriver name String display

f l—+ IOHDACOdecFunction@18,3,1 peidebug String 0:2:0
¥ LPCB@IF reg Data <00 10 22 22
L— AppleLPC 22 20 20 02
—s pci8086,15020 20 22 00 @0
¥ pci8086,1e3a216 2@ @0 o @2
L Appleintel MEIDriver ?g ?‘g x g?

b ¥ PEGO@ :

| | VDOE’CIIZPCIBHGge %0 ¢2 00 ©d
20 02 2@ 22
|- ¥ PEGPR0 an_An_nn_nn

4. Verify MEIDriver (Applies to HD3000 on 7 series or HD4000 on 6
Series)

4a. IOReg/Search MEI, Select MEI Cancel Search (X), Scroll up

4b. Example: MEI device_id 3ale



:) @ m)

| 10Service

(Q~ Search

| 10Service: /AppleACPIPlatformExpert/PCIO@0/AppleACPIPCI/ pci8086, 1e3a@16

\:@
:

pci8086,1e3a@16

Class Inheritance: IOPCIDevice : I0Service : IORegistryEntry : OSObject

Bundle Identifier: com.apple.iokit.lOPCIFamily

v o

¥ pci8086,1e32@16
L— AppleintelMEIDriver
¥ PECO@1
L 10PCI2PCIBridge
¥ PEGP@0
= AMD6000Controller
¥ AMDBartsGraphicsAccelerator
= AMDAccel2DContext
=+ AMDAccel2DContext
s AMDAccel2DContext
—+ AMDAccel2DContext
s AMDAccelDevice
=+ AMDAccelDevice
s AMDAccelSharedUserClient
s AMDR8xxGLContext
s AMDSupport
— ¥V ATY,Duckweed @0
L ¥ ATIFramebufferNi
— V¥ AGPM
L gpu-control
=+ AMDNDRVService
=¥ AppleMCCSControlModule
— AppleMCCSParameter

= K0Framebufferi2Cinterface
—= IOFramebufferUserClient
— V¥ ATY,Duckweed @1
L ¥ ATIFramebufferNI
-+ AMDNDRVService
— ¥ AppleMCCSControiModule
[ AppleMCCSParameter.

s OFramebufferi2Cinterface
= I0FramebufferUserClient
=W ATY,Duckweed @2

¥ ATIFramebufferNi

5. Verify HDEF

=+ AppleUpstreamUserClient...

= AppleUpstreamUserClient...

fl

Property

acpl-pmcap-offset
assigned-addresses

class-code
compatible

device-id

P I0DeviceMemory

P I0InterruptControllers

P I0InterruptSpecifiers
IOName
IOPCIMSIMode
IOPCIResourced

» IOPowerManagement
name
pcidebug
reg

revision-id
subsystem-id
subsystem-vendor-id
vendor-id

Vv Matched
V' Active

Type
Number
Data

Data
Data

Data
Array
Array
Array
String
Boolean
Boolean
Dictionary
String
String
Data

Data
Data
Data
Data

v Registered  Retain Count: 9
Busy Count: 0

Value
0x50
<10

=888

S8888
S8588
S8I8RN

>
<20 8@ @7 eeo-
<"pcil043,84ca”,
"pci8086,1e3a°%, °
pciclass, 078000°
>

<3a le 0@ 2>

pciB0B6,le3a
True
True

pciB0B6,1e3a
0:22:0

8
g
8

fPsgsssssss
28888838888
sssssssssss8ss
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A
o
o
o
o ®

5a. IOReg/Search HDEF, Select HDEF, Cancel Search (X), Scroll up
5b. Example: HDEF/layout-id 0x00 0x00 0x00 0x00 (not valid)

| 10Service :] (@im)

(Q~ Search

| 10Service: /AppleACPIMatformExpert/ PCIO@0/AppleACPIPCI/HDEF@ 18

)@
3

HDEF@1B

Class Inheritance: 10PCIDevice : I0Service : IORegistryEntry : OSObject

Bundle Identifier: com.apple.iokit.IOPCIFamily
T T

T emow aceman

Bt s

v Registered  Retain Count: 10

v Matched
V' Active

Busy Count: 0
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¥ GLAN@1Y
Lw AppleintelE1000¢
Lwveno
L~ ¥ IONetworkStack
s 1ONetworkStackUserClient
VY HDEF@18
Ly AppleHDAController@18
¥ IOHDACodecDevice@18,0
L~ ¥ IOHDACodecDriver
L ¥ IOHDACodecFunction®18,0,1
L v AppleHDACodecGeneric
L— AppleHDADriver
¥ IOHDACodecDevice@18,3
L~ ¥ IOHDACodecDriver
L+ IOHDACodecFunction@18,3,1
-~V LPCB@1F
L AppleLrC
=+ pci8086,15080
=W pci8086,1e32@216
L ApplelnteIMEIDriver
— ¥V PEGO@1
L v 10PCI2PCIBridge
¥ PEGP@0
-+ AMDG6000Controller
— ¥ AMDBartsGraphicsAccelerator
—+ AMDAccel2DContext
—+ AMDAccel2DContext
= AMDAccel2DContext
s AMDAccel2DContext
—+ AMDAccelDevice
—+ AMDAccelDevice
—+ AMDAccelSharedUserClient
ws AMDR8xxGLContext
=+ AMDSupport
— ¥ ATY,Duckweed @0
¥ ATiFramebufferNI
— W AGPM
L gpu-control
= AMDNDRVService
— ¥ AppleMCCSControlModule
L AppleMCCSParameterH. ..
=+ AppleUpstreamUserClient...
e |0Framebufferi2Cinterface
= 10FramebufferUserClient
— ¥ ATY,Duckweed @1
¥ ATIFramebufferNi
s AMDNDRVService
¥ AppleMCCSControlModule
L AppleMCCSParameterH. ..
—= AppleUpstreamUserClient...
= |OFramebufferi2Cinterface
s 10FramebufferUserClient
— ¥ ATY, Duckweed @2
L ¥ ATIFramebufferNI
=+ AMDNDRVService
¥ AppleMCCSControlModule
L AppleMCCSParameterH. .
—= AppleUpstreamUserClient. ..
= 10Framebufferi2Cinterface
—+ I0FramebufferUserClient

riuguTLy
acpl-device

acpi-path

acpi-pmcap-offset
assigned-addresses

built-in
class-code
compatible

device-id

» 1I0DeviceMemory

P 10interruptControllers

P 10interruptSpecifiers
IOName
I0PCIExpressASPMDefault
10PCIExpressLlinkCapabilities
I0PClExpressLinkStatus
I0PCIMSIMode
ICPCIResourced

» I0PowerManagement
layout-id
name
pcidebug
reg

revision-id
subsystem-id
subsystem-vendor-id
vendor-id

ype
String

String

Number

Array
Array
Array
String
Number
Number
Number
Boolean
Boolean
Dictionary
Data
String
String
Data

vaut
I0ACPIPlatformDev
ice is not
serializable
I0ACPIPlane:/_SB/
PCI0@0/
HDEF@1b0000
0x50

388885
38882
g2088
$238%

<@d 23 24 20>
<"pcil043,8511, °
pciB086,1e20%, "pc
iclass, 040300 >

<29 le @2 2>

pciB0B6,1e20
0x0

0x0

0x0

True

True

3 values

<@d 00 202 02>
pciB086,1e20
0:27:0

8

R888ss888¢8
EsR85388588885%

A

A
-
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$8838888288888

A A
o s
AW on



6. Determine motherboard audio codec device_id (Select 2nd line after
HDEF)

6a. IOReg/AppleHDAController/OHDACodecDevice/
IOHDACodecVendorld

6b. Example: IOReg/10ec0899

6c. Note: if CodecVendorld is not 10ec8xx, onboard audio is not
supported.

I0Service (=@ Q- Searct M E)
0Service: /AppleACPIPlatformExpert/PCIO@0/Apple ACPIPCI/HDEF@18/AppleHDAController@18/I0HDACodecDevice@18,0 =
IOHDACodecDevice@18B,0 v Registered  Retain Count 6
Class Inheritance: IOHDACodecDevice : 10Service : IORegistryEntry : OSObject j Matched Busy Count: 0

Active

Bundle Identifier: com.apple.iokit.IOHDAFamily

v HDEF@18 Property Type Value
v Ap;‘)[e“,’),\(’ontrol[r!; 18 IOHDACodecAddress Number Ox0
| | | [ VIOHDACodecDevice@180 | IOHDACodecRevisionID Number  0x100003
Y IOHDACodecDriver IOHDACodecVendorlD Number 0x10ec0899

¥ IOHMDACodecFunction@18,0,1
=¥ AppleHDACodecGeneric
AppleHDADriver
¥ IOHDACodecDevice@18,3
L. ¥ IOHDACodecDriver
IOMDACodecFunction@18,3,1

Evaluate IOReg > HDMI Audio dsdt edit file Key Information
1. AMI EFI/6 Series/7 Series/8 Series/9 Series

AMI EFI/6 IORe HDMI Audio Edit After HDMI Audio
Series 9 file Edits

discrete graphics @ PEGO@1 PEGP@1
integrated

graphics @ GFX0@2 IGPU@2

la. If IOReg shows PEGO@1, no edit is required

1b. If IOReg shows ABCD@n, the edits are:

1c. Edit Name/Find: PEGO/Replace All: ABCD

1d. Edit Address/Find: 0x00010000/Replace All: 0x000n0000

le. If IOReg shows no GFX0@2, no edit is required

1f. If IOReg shows DEFG@2, the edits are:

1g. Edit Name/Find: GFX0/Replace All: DEFG

1h. If Audio ID: 1 is correct, no edit is required

1i. For Audio ID: 3/Find: 0x01, 0x00, 0x00, O0x00/Replace All: 0x03,
0x00, 0x00, 0x00

2. AMI BIO/5 Series/6 Series



AMI BIOS/6 HDMI Audio Edit After HDMI Audio

Series IOReg e Edits
discrete graphics @ POP1@1 PEGP@1
integrated

graphics @ GFX0@2 IGPU@2

2a. If IOReg shows POP1@1, no edit is required

2b. If IOReg shows ABCD@n, the edits are:

2c. Edit Name/Find: POP1/Replace All: ABCD

2d. Edit Address/Find: 0x00010000/Replace All: 0x000n0000
2e. If IOReg shows no GFX0@2, no edit is required

2f. If IOReg shows DEFG@2, the edits are:

2g. Edit Name/Find: GFX0/Replace All: DEFG

2h. If Audio ID: 1 is correct, no edit is required

2i. For Audio ID: 3/Find: 0x01, 0x00, 0x00, 0x00/Replace: 0x03,
0x00, 0x00, 0x00

3. Award BIOS/5 Series/6 Series (Verify PEGO address, 1 or 3)

Award BIOS/6 HDMI Audio Edit After HDMI Audio
. IOReg . .

Series file Edits

discrete graphics PEGO@1 PEGO@1 PEGP@1

integrated

graphics IGD0@2 IGD0@2 IGPU@2

3a. IOReg shows PEGO@1 and IGD0@?2 (if present)

3b. If Audio ID: 1 is correct, no edit is required

3c. For Audio ID: 3/Find: 0x01, 0x00, 0x00, Ox00/Replace All: 0x03,
0x00, 0x00, 0x00

Patch File Edits

1. If the Patch file requires edits,

la. Edit the Patch file in MaciASL Patch window or

1b. Download the Patch from repo

Select Folder/Select Patch/Raw/Copy/Save to Desktop
edit with TextEdit and save to desktop
MaciASL/Patch/Open/edited patch from Desktop



