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                Page 36

                ... R4. 22.05kHz (=1/2*44.1kHz) rate support 0: Not supported 1: Supported 2 R3. 16kHz (=1/3*48kHz) rate support 0: Not supported 1: Supported 1 R2. 11.025kHz (=1/4*44.1kHz) rate support 0: Not supported 1: Supported 0 R1. 8kHz (=1/6*48kHz) rate support 0: Not supported 1: Supported 7.1 Channel High Definition Audio Codec 26 Track ID: JATR-1076-21 ALC880 Series Datasheet Rev. 1.4 ...
                Page 37

                ... Presence Detect Capable ‘1’ indicates this pin complex can detect whether there is a device plugged in 7.1 Channel High Definition Audio Codec 100% 80% Reserved 27 ALC880 Series Datasheet Ground 50% Hi-Z Track ID: JATR-1076-21 Rev. 1.4 ...
                Page 38

                ... Indicates the size of each step in the gain range. Permanently set to ‘3’ (indicates a step of 1dB) 15 Reserved. Read as 0 14:8 Number of Steps Indicates the number of steps in the gain range. ‘0’ means the gain is fixed 7 Reserved. Read as 0 6:0 Offset Indicates which step is 0dB 7.1 Channel High Definition Audio Codec 28 Track ID: JATR-1076-21 ALC880 Series Datasheet Rev. 1.4 ...
                Page 39

                ... Long Form 6:0 Connect List Length Indicates the number of inputs connected to a widget. If the Connect List Length is 1, there is only one input, and there is no Connection Select Control (Not a MUX widget) 7.1 Channel High Definition Audio Codec 29 Track ID: JATR-1076-21 ALC880 Series Datasheet Rev. 1.4 ...
                Page 40

                ... The GPIO wake up function is not supported 30 GPIUnsol=1 The GPIO unsolicited response function is not supported 29:24 Reserved. Read as 0’s 23:16 NumGPIs=00h No GPI pin is supported 15:8 NumGPOs=00h. No GPO pin is supported 7:0 NumGPIOs=02h. Two GPIO pins are supported 7.1 Channel High Definition Audio Codec 30 Track ID: JATR-1076-21 ALC880 Series Datasheet Rev. 1.4 ...
                Page 41

                ... Pin complex - LINE2 04h: Pin complex - Analog CD-IN 05h: Pin complex - FRONT OUT 06h: Pin complex - SURR OUT Other: Reserved 7.1 Channel High Definition Audio Codec Bit [19:8] Payload Bit [7:0] 0’s 31 ALC880 Series Datasheet Codec Response Format Response [31:0] Bit[7:0] are Connection Index Track ID: JATR-1076-21 Rev. 1.4 ...
                Page 42

                ... Connection Index currently Set (Default value is 00h) 00h: Front DAC Sum Widget (NID=0Ch) 01h: Surr DAC Sum Widget (NID=0Dh) 02h: Cen/Lfe DAC Sum Widget (NID=0Eh) 03h: SIDESURR DAC Sum Widget (NID=0Fh) Other: Reserved 7.1 Channel High Definition Audio Codec 32 Track ID: JATR-1076-21 ALC880 Series Datasheet Rev. 1.4 ...
                Page 43

                ... Table 36. Verb – Set Connection Select (Verb ID=701h) Set Command Format Bit [31:28] Bit [27:20] CAd=X Node ID=Xh Verb ID=701h 7.1 Channel High Definition Audio Codec Bit [19:8] Payload Bit [7:0] Select Index [7:0] 33 ALC880 Series Datasheet Codec Response Format Response [31:0] 0’s for all nodes Track ID: JATR-1076-21 Rev. 1.4 ...
                Page 44

                ... Returns 00h for N>7 7:0 Connection List Entry (N) Returns 18h (Pin Complex-MIC1) for N=0~3 Returns 1Ch (Pin Complex-CD) for N=4~7 Returns 00h for N>7 7.1 Channel High Definition Audio Codec Bit [19:8] Payload Bit [7:0] Offset Index - N[7:0] 34 ALC880 Series Datasheet Codec Response Format Response [31:0] 32-bit Response Track ID: JATR-1076-21 Rev. 1.4 ...
                Page 45

                ... Returns 19h (Pin Complex - MIC2) for N=0~3 Returns 1Dh (Pin Complex - PCBEEP) for N=4~7 Returns 00h for N>7 7:0 Connection List Entry (N) Returns 18h (Pin Complex - MIC1) for N=0~3 Returns 1Ch (Pin Complex - CD) for N=4~7 Returns 00h for N>7 7.1 Channel High Definition Audio Codec 35 Track ID: JATR-1076-21 ALC880 Series Datasheet Rev. 1.4 ...
                Page 46

                ... Connection List Entry (N) Returns 00h 23:16 Connection List Entry (N+2) Returns 00h 15:8 Connection List Entry (N+1) Returns 0Bh (Mixer) for N=0~3 Returns 00h for N>3 7:0 Connection List Entry (N) Returns 04h (Cen/Lfe DAC) for N=0~3 Returns 00h for N>3 7.1 Channel High Definition Audio Codec 36 Track ID: JATR-1076-21 ALC880 Series Datasheet Rev. 1.4 ...
                Page 47

                ... Returns 0Eh (Cen/Lfe DAC Sum Widget) for N=0~3 Returns 00h for N>3 15:8 Connection List Entry (N+1) Returns 0Dh (Surr DAC Sum Widget) for N=0~3 Returns 00h for N>3 7:0 Connection List Entry (N) Returns 0Ch (Front DAC Sum Widget) for N=0~3 Returns 00h for N>3 7.1 Channel High Definition Audio Codec 37 Track ID: JATR-1076-21 ALC880 Series Datasheet Rev. 1.4 ...
                Page 48

                ... Returns 00h for N>3 Codec Response for NID=15h (Pin Widget: SURR-OUT) Bit Description 31:8 Connection List Entry (N+3), (N+2), and (N+1) Returns 000000h 7:0 Connection List Entry (N) Returns 0Dh (NID=0Dh, Sum Widget) for N=0~3 Returns 00h for N>3 7.1 Channel High Definition Audio Codec 38 Track ID: JATR-1076-21 ALC880 Series Datasheet Rev. 1.4 ...
                Page 49

                ... Returns 00h for N>3 Codec Response for NID=1Ah (Pin Widget: LINE1) Bit Description 31:8 Connection List Entry (N+3), (N+2), and (N+1) Returns 000000h 7:0 Connection List Entry (N) Returns 12h (NID=12h, Select Widget) for N=0~3 Returns 00h for N>3 7.1 Channel High Definition Audio Codec 39 Track ID: JATR-1076-21 ALC880 Series Datasheet Rev. 1.4 ...
                Page 50

                ... Codec Response for All NID Bit Description 31:0 0’s 7.1 Channel High Definition Audio Codec Bit [19:8] Payload Bit [7:0] 0’s Bit [19:8] Payload Bit [7:0] Processing State [7:0] 40 ALC880 Series Datasheet Codec Response Format Response [31:0] 32-bit response Codec Response Format Response [31:0] 0’s for all nodes Track ID: JATR-1076-21 Rev. 1.4 ...
                Page 51

                ... Payload Bit [15:0] Verb ID=Dh 0’s Bit [19:16] Payload Bit [15:0] Verb ID=5h Coefficient Index [15:0] Bit [19:16] Payload Bit [15:0] Verb ID=Ch 0’s 41 ALC880 Series Datasheet Codec Response Format Response [31:0] Bit [15:0] are Coefficient Index Codec Response Format Response [31:0] 0’s for all nodes Codec Response Format Response [31:0] Processing Coefficient [15:0] Track ID: JATR-1076-21 ...
                Page 52

                ... Channel High Definition Audio Codec Bit [19:16] Payload Bit [15:0] Verb ID=4h Coefficient [15:0] Bit [19:16] Payload Bit [15:0] Verb ID=Bh ‘Get’ payload [15:0] 42 ALC880 Series Datasheet Codec Response Format Response [31:0] 0’s for all nodes Codec Response Format Response [31:0] Bit[7:0] are responsible for ‘Get’ Track ID: JATR-1076-21 Rev. 1.4 ...
                Page 53

                ... Bit- ‘Get Amplifier Gain’: Read as 0’s Bit- ‘Get Amplifier Gain’: Read as 0 (No Output Amplifier Gain) Codec Response to Other NID Bit Description 31:0 Not supported (returns 00000000h) 7.1 Channel High Definition Audio Codec 43 Track ID: JATR-1076-21 ALC880 Series Datasheet Rev. 1.4 ...
                Page 54

                ... Mute 0: Unmute 1: Mute (-∞ gain) 6:0 Gain[6:0] A 7-bit step value specifying the amplifier gain 7.1 Channel High Definition Audio Codec Bit [19:8] Payload Bit [7:0] Verb ID=3h ‘Set’ payload [7:0] 44 ALC880 Series Datasheet Codec Response Format Response [31:0] 0’s for all nodes Track ID: JATR-1076-21 Rev. 1.4 ...
                Page 55

                ... Reserved 010b: /3 011b: /4 100b: /5 001b: 16 bits 010b: 20 bits 011b: 24 bits 1: 2 channels 2: 3 channels ….. 15: 16 channels 45 ALC880 Series Datasheet Codec Response Format Response [31:0] Bit[15:0] are converter format 101b: /6 110b: /7 111b: /8 100b: 32 bits 101b~111b: Reserved Track ID: JATR-1076-21 Rev. 1.4 ...
                Page 56

                ... Reserved 010b: /3 011b: /4 100b: /5 001b: 16 bits 010b: 20 bits 011b: 24 bits 1: 2 channels 2: 3 channels …..… 15: 16 channels 46 ALC880 Series Datasheet Codec Response Format Response [31:0] 0’s for all nodes 101b: /6 110b: /7 111b: /8 100b: 32 bits 101b~111b: Reserved Track ID: JATR-1076-21 Rev. 1.4 ...
                Page 57

                ... Power state is D3 PS-Set controls current power setting of referenced node Codec Response for other NID Bit Description 31:0 Not supported (returns 00000000h) 7.1 Channel High Definition Audio Codec Bit [19:8] Payload Bit [7:0] Verb ID=Ah 0’s 47 ALC880 Series Datasheet Codec Response Format Response [31:0] Power State [7:0] Track ID: JATR-1076-21 Rev. 1.4 ...
                Page 58

                ... Bit Description 31:0 Not supported (returns 00000000h) 7.1 Channel High Definition Audio Codec Bit [19:8] Payload Bit [7:0] Power State [7:0] Bit [19:8] Payload Bit [7:0] 0’s 48 ALC880 Series Datasheet Codec Response Format Response [31:0] 0’s for all nodes Codec Response Format Response [31:0] Stream & Channel [7:0] Track ID: JATR-1076-21 Rev. 1.4 ...
                Page 59

                ... In Enable (Input Buffer Enable, EN_IBUF for a I/O unit) 0: Disabled 1: Enabled 4: Reserved 7.1 Channel High Definition Audio Codec Bit [19:8] Payload Bit [7:0] Stream & Channel [7:0] Bit [19:8] Payload Bit [7:0] 0’s 49 ALC880 Series Datasheet Codec Response Format Response [31:0] 0’s for all nodes Codec Response Format Response [31:0] Pin Control [7:0] Track ID: JATR-1076-21 Rev. 1.4 ...
                Page 60

                ... Disabled 1: Enabled 6 Out Enable 0: Disabled 1: Enabled 5 In Enable (Input Buffer Enable, EN_IBUF for a I/O unit) 0: Disabled 1: Enabled 4: Reserved 7.1 Channel High Definition Audio Codec Bit [19:8] Payload Bit [7:0] Pin Control [7:0] 50 ALC880 Series Datasheet Codec Response Format Response [31:0] 0’s for all nodes Track ID: JATR-1076-21 Rev. 1.4 ...
                Page 61

                ... The tag [3:0] is assigned by software to determine which widget generates unsolicited responses Codec Response for other NID Bit Description 31:0 Not supported (returns 00000000h) 7.1 Channel High Definition Audio Codec Bit [19:8] Payload Bit [7:0] 0’s 51 ALC880 Series Datasheet Codec Response Format Response [31:0] 32-bit Response Track ID: JATR-1076-21 Rev. 1.4 ...
                Page 62

                ... Channel High Definition Audio Codec Bit [19:8] Payload Bit [7:0] EnableUnsol [7:0] Table 56. Verb – Get Pin Sense (Verb ID=F09h) Bit [19:8] Payload Bit [7:0] 0’s 52 ALC880 Series Datasheet Codec Response Format Response [31:0] 0’s for all nodes Codec Response Format Response [31:0] 32-bit Response Track ID: JATR-1076-21 Rev. 1.4 ...
                Page 63

                ... Note: The 32-bit registers for each Pin Widget are sticky and will not be reset by a LINK Reset or Codec Reset (Function Reset Verb). 7.1 Channel High Definition Audio Codec Bit [19:8] Payload Bit [7:0] Right Channel[0] Bit [19:8] Payload Bit [7:0] 0’s 53 ALC880 Series Datasheet Codec Response Format Response [31:0] 0’s for all nodes Codec Response Format Response [31:0] 32-bit Response Track ID: JATR-1076-21 Rev. 1.4 ...
                Page 64

                ... A value of 00h in F[7:0] disables internal BEEP generator and allows external PCBEEP input Codec Response for Other NID Bit Description 31:0 0’s 7.1 Channel High Definition Audio Codec Bit [19:8] Payload Bit [7:0] Label [7:0] Bit [19:8] Payload Bit [7:0] 0’s 54 ALC880 Series Datasheet Codec Response Format Response [31:0] 0’s for all nodes Codec Response Format Response [31:0] Divider [7:0] Track ID: JATR-1076-21 Rev. 1.4 ...
                Page 65

                ... Codec Response for Other NID Bit Description 31:0 0’s 7.1 Channel High Definition Audio Codec Bit [19:8] Payload Bit [7:0] Divider [7:0] Bit [19:8] Payload Bit [7:0] 0’s 55 ALC880 Series Datasheet Codec Response Format Response [31:0] 0’s for all nodes Codec Response Format Response [31:0] 32-bit Response Track ID: JATR-1076-21 Rev. 1.4 ...
                Page 66

                ... Channel High Definition Audio Codec Table 63. Verb – Set GPIO Data (Verb ID= 715h) Bit [19:8] Payload Bit [7:0] Data [7:0] Bit [19:8] Payload Bit [7:0] 0’s 56 ALC880 Series Datasheet Codec Response Format Response [31:0] 0’s for all nodes Codec Response Format Response [31:0] EnableMask [7:0] Track ID: JATR-1076-21 Rev. 1.4 ...
                Page 67

                ... Codec Response for Other NID Bit Description 31:0 0’s 7.1 Channel High Definition Audio Codec Bit [19:8] Payload Bit [7:0] Enable Mask [7:0] Bit [19:8] Payload Bit [7:0] 0’s 57 ALC880 Series Datasheet Codec Response Format Response [31:0] 0’s for all nodes Codec Response Format Response [31:0] Direction [7:0] Track ID: JATR-1076-21 Rev. 1.4 ...
                Page 68

                ... Note: All nodes except Audio Function Group (NID=01h) will ignore this verb. Codec Response for Other NID Bit Description 31:0 0’s 7.1 Channel High Definition Audio Codec Bit [19:8] Payload Bit [7:0] Direction [7:0] Bit [19:8] Payload Bit [7:0] 0’s 58 ALC880 Series Datasheet Codec Response Format Response [31:0] 0’s for all nodes Codec Response Format Response [31:0] UnsolEnable [7:0] Track ID: JATR-1076-21 Rev. 1.4 ...
                Page 69

                ... Note: The Function Reset command causes all widgets to return to their power-on default state. 7.1 Channel High Definition Audio Codec Bit [19:8] Payload Bit [7:0] UnsolEnable [7:0] Bit [19:8] Payload Bit [7:0] 0’s 59 ALC880 Series Datasheet Codec Response Format Response [31:0] 0’s for all nodes Codec Response Format Response [31:0] 0’s Track ID: JATR-1076-21 ...
                Page 70

                ... Reserved. Read as 0’s 14:8 CC[6:0] (Category Code) 7 LEVEL (Generation Level) 6 PRO (Professional or Consumer format) 0: Consumer format 1: Professional format 7.1 Channel High Definition Audio Codec Bit [19:8] Payload Bit [7:0] 0’s F0Eh 60 ALC880 Series Datasheet Codec Response Format Response [31:0] Bit[31:16]=0’s, Bit[15:0] are SIC bit Track ID: JATR-1076-21 Rev. 1.4 ...
                Page 71

                ... Set Command Format (Verb ID=70Yh, Set Control 2) Bit [31:28] Bit [27:20] CAd=X Node ID=Xh Verb ID=70Eh 7.1 Channel High Definition Audio Codec Bit [19:8] Payload Bit [7:0] SIC [7:0] Bit [19:8] Payload Bit [7:0] SIC [15:8] 61 ALC880 Series Datasheet Codec Response Format Response [31:0] 0’s Codec Response Format Response [31:0] 0’s Track ID: JATR-1076-21 Rev. 1.4 ...
                Page 72

                ... Digital Enable. DigEn 0: OFF 1: ON ‘Payload’ in Set Control 2 for NID=0Ah (S/PDIF-IN) Bit Description – SIC (S/PDIF IEC Control) Bit[7:0] 7:0 Reserved. Read as 0’s Note: Other widgets will ignore this verb. 7.1 Channel High Definition Audio Codec 62 Track ID: JATR-1076-21 ALC880 Series Datasheet Rev. 1.4 ...
                Page 73

                ... Note: Other nodes will ignore this verb. 7.1 Channel High Definition Audio Codec Bit [19:8] Payload Bit [7:0] 0’s Bit [19:8] Payload Bit [7:0] Bit[7] is ‘Direct’ control 63 ALC880 Series Datasheet Codec Response Format Response [31:0] Bit[31:8]=0’s, Bit[7:0] is volume Codec Response Format Response [31:0] 0’s Track ID: JATR-1076-21 ...
                Page 74

                ... Description 31:16 Subsystem ID (Default=0880h) 15:8 Reserved. Read as 0s 7:0 Assembly ID. Read as 0 Note: Not supported by the ALC880, ALC880D, ALC880-LF, and ALC880D-LF. 8.42. Verb – Set Subsystem ID [31:0] (Verb ID=723h, 722h, 721h, 720h) (Verb ID=723h for [31:24], 722h for [23:16], 721h for [15:8], 720h for [7:0]) Set Command Format Bit [31:28] Bit [27:20] ...
                Page 75

                ... Ts ESD (Electrostatic Discharge) Susceptibility Voltage Table 77. Threshold Voltage Symbol Minimum V -0. 0.65* DVDD IH (2.00 0.56* DVDD IH (1.85) V 0.9*DVDD - ALC880 Series Typical Maximum 3.3 3.6 5.0 5.5 - +70 +125 4500V Typical Maximum - DVDD +0.30 - 0.30*DVDD (1.00 0.44*DVDD (1.45 0.1*DVDD - 50k 100k Track ID: JATR-1076-21 Datasheet Units ...
                Page 76

                ... S/PDIF-IN Low Level Input S/PDIF-IN Bias Level 7.1 Channel High Definition Audio Codec Table 78. Digital Filter Characteristics Minimum 0 28.8 0 28.8 Table 79. S/PDIF Input/Output Characteristics Symbol Minimum ALC880 Series Typical Maximum - 19.2 -76.0 ±0.20 - 19.2 -78.5 ±0.20 Typical Maximum 3 0 1.45 1.65 - Track ID: JATR-1076-21 Datasheet Units kHz ...
                Page 77

                ... Channel High Definition Audio Codec Table 80. Link Reset and Initialization Timing Symbol Minimum T 1.0 RST T 20 PLL T - FRAME 4 BCLK T RST Figure 15. Link Reset and Initialization Timing 67 ALC880 Series Datasheet Typical Maximum Units - - - - - 1 Frame Time Initialization Sequence >= 4 BCLK Normal Frame SYNC Initialization ...
                Page 78

                ... Channel High Definition Audio Codec Table 81. Link Timing Parameters at the Codec Symbol Minimum - T - cycle T - jitter T 18.75 high (45%) T 18.75 low (45%) T 2.1 setup T 2.1 hold T - tco T - flight T_cycle T_low T_flight Figure 16. Link Signal Timing 68 ALC880 Series Datasheet Typical Maximum Units 24.0 - 41. 2.0 - 22.91 (55%) - 22.91 (55 7.5 8.0 2.0 - Track ID: JATR-1076-21 MHz (%) ns (%) Rev ...
                Page 79

                ... High T 78.1 (48%) Low T - rise T - fall T - cycle T - jitter T 73.2 (45%) High T 73.2 (45%) Low T cycle T T low high T T rise fall Figure 17. Input and Output Timing 69 ALC880 Series Typical Maximum 6.144 - 162 81.4 (50%) 84.6 (52%) 81.4 (50%) 84.6 (52%) 2.0 - 2.0 - 162 81.4 (50%) 89.5 (55%) 81.4 (50%) 89.5 (55 Track ID: JATR-1076-21 Datasheet Units ...
                Page 80

                ... Sampling frequency=48kHz; 0dB=1Vrms • 10KΩ/50pF load; Test bench Characterization BW: 10Hz~22kHz, 0dB attenuation Table 83. Analog Performance Min - - - - - - - - - 2.25 70 ALC880 Series Datasheet Typ Max Units 1.5 - Vrms 1.1 - Vrms 1.1 1.4 Vrms 95 100 dB FSA FSA FSA - -80 ...
                Page 81

                ... Realtek. Realtek may update the latest application circuits onto our web site (www.realtek.com.tw) without modifying this data sheet. 7.1 Channel High Definition Audio Codec 71 Track ID: JATR-1076-21 ALC880 Series Datasheet Rev. 1.4 ...
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                ... Mechanical Dimensions See the Mechanical Dimensions notes on the next page. 7.1 Channel High Definition Audio Codec Track ID: JATR-1076-21 ALC880 Series Datasheet Rev. 1.4 ...
                Page 83

                ... BSC 0.276 BSC APPROVE 0.217 0.354 BSC CHECK 0.276 BSC 0.217 REALTEK SEMICONDUCTOR CORP. 0.0196 BSC 3.5 7 0.0393 73 ALC880 Series TITLE: LQFP-48 (7.0x7.0x1.6mm) PACKAGE OUTLINE DRAWING, FOOTPRINT 2.0mm LEADFRAME MATERIAL DOC. NO. VERSION 02 DWG NO. PKGC-065 DATE Track ID: JATR-1076-21 Datasheet Rev. 1.4 ...
                Page 84

                ... ALC880 + Dolby Digital Live (software feature) ALC880 with Lead (Pb)-Free LQFP-48 package ALC880D with Lead (Pb)-Free LQFP-48 package Standard product + HDA 1.0 compliant LQFP-48 package ALC880-VH + Dolby Digital Live (software feature) ALC880-VH with Lead (Pb)-Free LQFP-48 package ALC880D-VH with Lead (Pb)-Free LQFP-48 package 74 ...
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