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Revision History

Revision History

Section Revision Page No.

6 In the Mixer Registers table, D9, D5 and D1 of Reg 5Ch and 78h was 1112
revised to "X" and the default value for Reg 78h was revised to “0000h”. ’
For register MX5C, the description of bit 9, 5 and 1was revised to 26
"reserved".
For register MX78, the description of bit 9, 5 and 1was revised to 31
"reserved".

9 In section 9.1, the parameter was revised to “S/N ADC" and the value
was revised to “80min. 85tpy”. "
In section 9.1, the parameter was revised to “S/IN ADC?” and the value
was revised to “80min. 90tpy”.
Note 3 was revised to “Full scale analog input, 20KHz baud width”. 44
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. Features

Single chip Audio Codec
Supports 18-bit ADC and DAC resolution
Compliant with AC’97 2.3 specification

PC2001
B Supports 1Hz resolution variable sampling
rates

Provides 4 analog line-level stereo inputs

with 5-bit volume control: LINE_IN, CD,

VIDEO and AUX

B Provides the following two analog line-level
mono inputs: PC_BEEP, PHONE_IN

B Provides 1 analog line-level mono output:
MONO_OUT

m Stereo output with 5-bit volume control

B 6 channel slot selectable DAC output for

multi-channel applications

www.ite.com.tw

Specifications subject to change without notice

Meets the audio performance requirements of

Line output with headphone driving capability

One standard MIC1 input, and one dedicated
MIC3 input for front panel applications
(software selectable)

LINE Inputs shared with surround output;
MIC1 and MIC2 shared with Center and LFE
output

2 MIC inputs, which are software selectable
Power management capabilities

3D Stereo adjustable

Embedded 50mW/20o0hm OP at front LINE
output

External amplifier power down capability
Digital S/PDIF output

Digital S/PDIF input

No external crystal/clock required
Supports 1 general purpose I/O pin

Power supply:

Digital: 3.3V; Analog: 5V

Standard 48-Pin LQFP Package

IT2646E V0.3
ITPM-PN-200322
By Abel Cheng, 08/4/2003
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2. General Description

The IT2646E is an AC97 compatible Audio Codec for PC multimedia that delivers high quality audio.

The device contains 18-bit full-duplex stereo Codec with independent variable sampling rate in 1Hz resolution
ranging from 8k to 48k, and provides 4 analog stereo inputs: LINE IN, CD, VIDEO, and AUX. Also included are
ITE’s 3D stereo adjustable, the headphone driver and an extra true line-level out for speaker amplifiers. The CD
input is pseudo-differential for high signal quality. Two separate mono inputs are also provided for the down-line
speakerphone and PC beep, and a mono microphone input is switchable from MIC 1 and MIC 3.

A line out mixer stage is used to mix any combination of the 4 analog stereo inputs, the selected MIC input, the two
mono inputs, and the 6-channel DAC playback output. The line output level is controlled by Master Volume
Attenuators, where the output signal can be attenuated from 0 dB to -46.5 dB in 1.5 dB steps, plus mute. The line
out can drive the headphone directly.

Each of the analog inputs is equipped with programmable gain amplifier from +12 to -34.5 dB in 1.5 dB steps, plus
mute. Together with the control registers, digital audio samples (record and playback) are accessible via an AC
link serial bus interface. Record level can be amplified from 0 dB to +22.5 dB, or muted.

The IT2646E operates from a single external 24.576 MHz crystal or 14.318MHz clock source. Additionally, when
the platform is not actively in use, the device’s power management supports the low power mode, which reduces
the overall system power consumption.

The device is available in a standard 48-pin LQFP (Low Profile Flat Package).

www.ite.com.tw 3 IT2646E V0.3
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3. Block Diagram
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Pin Configuration

4. Pin Configuration
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IT2646E Pin Descriptions and Pinout Table

5. IT2646E Pin Descriptions and Pinout Table

Table 5-1. IT2646E Pin Descriptions

Pin # Symbol Attribute A/D Description
11 RESET# I D AC97 Master H/W Resetit.
2 XTL_IN | D 24.576 MHz/14.318MHz Crystal input or clock source input.
3 XTL_OUT (®) D 24.576 MHz/14.318MHz clock output.
10 SYNC I D 48 kHz Fixed Rate Sample Sync.
6 BIT_CLK /0 D 12.288 MHz Serial Data Clock.
5 SDATA_OUT I D Serial, Time Division Multiplexed.
AC97 Input Stream.
8 SDATA_IN (6] D Serial, Time Division Multiplexed.
AC97 Output Stream.
12 PC_BEEP I A PC Speaker Beep Pass Through.
13 PHONE I A From Telephony Sub-system Speakerphone. (or
DLP-Down Line Phone).
21 MIC1 1/0 A Desktop Microphone Input/CENTER-OUT
22 MIC2 (6] A Alternative LFE-OUT
23 LINE_IN_L /0 A Line In Left Channel/S-OUT-L
24 LINE_IN_R 1/0 A Line In Right Channel/S-OUT-R
18 CD L I A CD Audio Left Channel.
19 CD_GND I A CD Audio Analog Ground.
20 CD_R I A CD Audio Right Channel.
16 VIDEO_L I A Video Audio Left Channel.
17 VIDEO_R | A Video Audio Right Channel.
14 AUX_L I A AUX Left Channel.
15 AUX_R I A AUX Right Channel.
35 LINE_OUT_L (6] A Left Channel of Line Out (Headphone driver).
36 LINE_OUT_R (®) A Right Channel of Line Out (Headphone driver).
39 SOUT_L (6] A Left channel of Surround Output
40 NC - - NC
LY SOUT_R (6] A Right channel of Surround Output
37 MONO_OUT (®) A Speakerphone Output.
27 CAP5 (6] A Filter Cap 5.
28 VREFOUT (@) A Reference Voltage Out 5mA Drive (intended for MIC bias).
29 CAP 4 (6] A Filter Cap 4.
30 CAP 3 (6] A Filter Cap 3.
31 CAP 1 (6] A Filter Cap 1.
32 CAP 2 (6] A Filter Cap 2.
33 NC - - NC
34 MIC3 | A Second Microphone Input
43 CEN-OUT (6] A Center Output.
44 LFE-OUT 0 A LFE Output.
www.ite.com.tw 9 IT2646E V0.3
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Table 5-1. IT2646E Pin Descriptions [cont’d]
Pin # Symbol Attribute A/D Description

25 AVDD1 [ A Analog Vdd - 5.0V.

38 AVDD2 [ A Analog Vdd - 5.0V.

26 AVSS1 | A Analog Gnd.

42 AVSS2 I A Analog Gnd.

1 DVDD1 | D Digital vdd — 3.3V.

9 DVDD2 [ D Digital vdd — 3.3V.

4 DVSS1 | D Digital Gnd.

7 DVSS2 [ D Digital Gnd.

45 GPIO 0 1/O D General Purpose Input/Output 0

46 XTLSEL | D Select clock input frequency is 24.576MHz or 14.318MHz .

47 EAPD/SPDIFI (0] D External Audio Amplifier Enabled or S/PDIF Input.

48 SPDIF_OUT (0] D S/PDIF Output.

I = Input, O = Output, A = Analog, D = Digital

XTLSEL:

XTLSEL=floating or pull high, the clock source is 24.576MHz crystal or external clock.
XTLSEL=pull low, the clock source is 14.318MHz crystal or external clock.

Table 5-2. IT2646E Pinout Table

Number Name Number Name Number Name Number Name
1 DVDD1 13 PHONE 25 AVDD1 37 MONO_OUT
2 XTL_IN 14 AUX_L 26 AVSS1 38 AVDD2
3 XTL_OUT 15 AUX_R 27 CAP1 39 SOUT_L
4 DVSS1 16 VIDEO_L 28 VREFOUT 40 NC
5 SDATA_OUT 17 VIDEO R 29 CAP 2 41 SOUT_ R
6 BIT_CLK 18 CD_R 30 CAP 3 42 AVSS2
7 DVSS2 19 CD_GND 31 CAP 4 43 CEN-OUT
8 SDATA_IN 20 CD_R 32 CAP 5 44 LFE-OUT
9 DVDD2 21 MIC1 33 NC 45 GPIO 0
10 SYNC 22 MIC2 34 MIC3 46 XTLSEL
11 RESET# 23 LINE_IN_L 35 LINE_OUT_L 47 EAPD/SPDIFI
12 PC_BEEP 24 LINE_IN_ R 36 LINE_OUT R 48 SPDIF_OUT
www.ite.com.tw 10 IT2646E V0.3
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System Configuration

6. System Configuration

6.1

Mixer Registers
Access to registers with an odd number will return a 0. Reading unimplemented registers will also return a 0.

REG. [NAME D15 |D14 |D13 D12 |D11 |[D10 (D9 D8 D7 |[D6 D5 |D4 (D3 D2 D1 |DO DEFAU
(HEX) LT
00h |Reset X SE4 |SE3 |SE2 |SE1 |SEOQ |ID9 ID8 |ID7 |ID6 ID5 [ID4 |ID3 |ID2 ID1 |IDO |7E80h
02h |Master Volume [Mute [X X ML4 |[ML3 [ML2 [ML1 |MLO |X X X MR4 [MR3 |[MR2 |MR1 [MRO |[8000h
06h |Mono-Out Mute | X X X X X X X X X X MM4 (MM3 |MM2 |MM1 [MMO (8000h
Volume
0Ah |PC_BEEP Mute | X X X X X X X X X X PB3 |PB2 |PB1 |PBO (X 8000h
Volume
0Ch |PHONE Mute | X X X X X X X X X X PH4 [(PH3 |PH2 |PH1 [PHO (8008h
Volume
0OEh |MIC Volume Mute | X X X X X X X X 20DB |X MI4 [MI3 |MI2 [MI1 [MIO |8008h
10h |Line-InVolume Mute | X X NL4 |[NL3 [NL2 [NL1 NLO (X X X NR4 [NR3 |NR2 |NR1 [NRO |8808h
12h |CD Volume Mute | X X CL4 |CL3 |CL2 |CL1 CLO |X X X CR4 |CR3 |[CR2 |CR1 |CRO [8808h
14h |Video Volume Mute | X X VL4 |VL3 |VL2 |VL1 VL0 |X X X VR4 |VR3 |VR2 [VR1 [VRO [8808h
16h |Aux Volume Mute | X X AL4 |AL3 |AL2 |AL1 ALO |X X X AR4 |AR3 |AR2 |AR1 |ARO |8808h
18h |PCM Out Volume |Mute | X X PL4 |PL3 [PL2 [PL1 PLO (X X X PR4 |[PR3 |PR2 |PR1 [PRO |8808h
1Ah |Record Select X X X X X SL2 |SL1 SLO0 |X X X X X SR2 |[SR1 [SRO |0000h
1Ch |Record Gain Mute | X X X LRG [LRG [LRG1 |LRG2 |X X X X RRG |RRG2 [RRG |[RRGO0|8000h
3 2 3 1
20h |General Purpose [POP |X 3D X DRS [DRS [MIX |MS LPBK|LPBK_ [LPBK|LPBK [X X X X 0070h
S1 |SO F S | C
22h |3D Control X X X X X X X X X X X X X X DP1 |[DPO |0000h
24h  |Audio Interrupt 14 13 12 1 10 |X X X X X X X Pg3 | Pg2 | Pg1 | Pg0 |0000h
and Paging
Mechanism
26h |Power Down EAP |X PR5 |PR4 |PR3 |PR2 [PR1 |PRO |X X X X REF |ANL |DAC |ADC |000Fh
Ctrl/Status D
28h |Extended X X X X REV [REV |AMAP |LDAC |SDA [CDAC |X X X SPDIF|[DRA [VRA |09C7h
Audio ID 1 0 C
2Ah |Extended X X PRK |PRJ |PRI |SPC [X X X X SPS [SPS |X SPDIF [DRA [VRA |05F0h
Audio Status V A1 |AO
2Ch |PCM front. FSR |FSR [FSR |FSR |FSR|FSR [FSR |FSR |FSR [FSR |FSR |FSR |[FSR |[FSR |FSR |FSR (BB80h
Sample Rate 15 (14 |13 12 11 |10 |9 8 7 6 5 4 3 2 1 0
2Eh |PCM Surr. SSR |SSR |SSR [SSR |SSR|SSR |SSR [SSR |SSR |SSR [SSR [SSR |SSR [SSR [SSR |SSR |BB80h
Sample Rate 15 (14 |13 12 11 |10 |9 8 7 6 5 4 3 2 1 0
30h |PCM LFE. SSR |SSR |SSR [SSR |SSR|SSR |SSR [SSR |SSR |SSR [SSR [SSR |SSR [SSR [SSR |SSR |BB80h
Sample Rate 15 (14 |13 12 11 |10 |9 8 7 6 5 4 3 2 1 0
32h |PCM Input ISR [ISR |ISR ISR [ISR [ISR |ISR ISR [ISR |ISR ISR [ISR [ISR |ISR [ISR [ISR |BB80h
Sample Rate 15 (14 |13 12 11 |10 |9 8 7 6 5 4 3 2 1 0
36h |Center/LFE Mute | X X LFE |LFE [LFE |[LFE |LFE |Mute [X X CNT |CNT [CNT2 |CNT |CNTO [8080h
Volume 4 3 2 1 0 4 3 1
38h  |Surround Volume [Mute (X X LSR [LSR [LSR [LSR |LSR |Mute (X X RSR [RSR |RSR |RSR |[RSR |[8080h
4 3 2 1 0 4 3 2 1 0
3Ah |S/PDIF Ctl \Y 0 SPSR1(SPSR|L CC6 |[CC5 |[CC4 |CC3 |CC2 [CC1 [CCO |PRE |COPY |AUDI|PRO |2000h
0 (@)
5Ah |Bit Stream Test [A2S |A2C |ST_EN|BTC1 [BTC |[BTC |BTC9 [BTC8 [BTC7|BTC6 |BTC5|BTC4|BTC3|BTC2 |[BTC |BTCO |0000h
Ctl ITE only 2 11 |10 1
5Bh |PLLCtlITEonly [T3 [M4 [M3 M2 [M1 [MO [N7 N6 N5 [N4 N3 N2 |N1 NO P1 |PO 597Fh
5Ch |GPIO Status X X X X X X X GO0OC|SP_I |X X GOl |X X X GO0IS |[0000h
5Eh |Surr. DAC|Mute | X X LSD4 [LSD [LSD [LSD1 |LSDO |X X X RSD [RSD3|RSD2 |RSD |[RSDO0 (8808h
Volume 3 2 4 1
60h |Code class/rev |X X X Cl4 |CI3 |CI2 |CI1 CIlo Rv7 |Rv6 Rv5 |Rv4 [Rv3 |Rv2 |Rv1 |Rv0 |0000h
62h |PCI SVID PVI1 |PVI1 [PVI13 |PVI12|PVI1|PVI1 [PVI9 |PVI8 |PVI7 |PVI6 |PVI5 |PVI4 |PVI3 [PVI2 |PVI1|PVIO [0000h
5 4 1 0
64h |PCI SID PI15 |P114 [PI13  |PI12 |PI11|PI10 [PI9 P18 P17 |PI6 PI5 |Pl4 [PI3 |PI2 P11 |PI0O  |0000h
66h |Function Select [X X X X X X X X X X X X FC3 |[FC2 |FC1 [FCO |0000h
68h |Function G4 |G3 |G2 G1 GO |INV [DL4 |DL3 |DL2 |DL1 DLO |IV X X X FIP  |0000h
Information
6Ah |Sense details ST2 |ST1 |STO S4 S3 [|S2 [$1 S0 OR1 |[OR0 |[SR5 [SR4 |SR3 |SR2 |SR1 |[SRO [0000h
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REG. [NAME D15 [D14 D13 [D12 (D11 |[D10 |D9 D8 |[D7 |D6 D5 [D4 (D3 (D2 |[D1 |[DO |DEFA

(HEX) ULT

6Ch [DAC Slot FD3 [FD2 |[FD1 |FDO |[SD3|SD2 [SD1 |[SDO |[CLD3|CLD2 |CLD1|CLDO|X FC [SC |[CLC |[3760h
Mapping

6Eh _|ADC slot Mapping|LIA3 [LIA2 [LIA1 [LIAO SY2 [SY1 [SY0 [SPI3 [SPI2 [SPI1 [SPIO [X X X [MV__ [3400h

70h  [S/PDIF Input LEV [CC6 |[CcC5 [cC4 [cc3|ccC2|cC1 [CCO [Mode|ModeO |[REF2|REF1|REFO [COPY |/Audi[PRO [0000h
Channel Status  |EL 1 o
[15:0]

72h  [S/PDIF Input X [X [Ca1 [Ca0 |[Fs3 [Fs2 [Fs1 |[FsO [Cn3 [Cn2 [Cn1 [CnO [Sn3 [Sn2 [Sn1 [SnO [0200h
Status [29:15]

74h  |GPIO GP1 |GP1 [GP13 |GP12 |GP1|GP1 [PLLPD[JDS [JDE [CSS [P47C|P45C|ANC3|ANC2 [ANC [ANCO |0000h

5 |4 1 |0 1

76h [Multi-Channel ~ [SAI [HDS [FDAC |ADCS|PC [MIC [LINEI |[LPFC |LPFE [LPFEO |AIPC |AIPS |[X CDMC|SCD [SOS [0000h

Control M2A|OC |NOC 1 MC
c
78h  |GPIO Setup GSl X [X X X X X GOIP [SP_I [X X GOIE [X X X |GOPC[0000h
E

7Ah  [CEN/LFE Mute [X  [X LD4 [LD3 |LD2 [LD1 [LDO [X X X |CD4 |[cD3 |[cD2 [cD1 |[CD0O [8808h
DAC Volume

7Ch _[Vendor ID1 K 0 0 1 Jo o 1 0 1 0 1 0 1 0 0 4954h

7Eh [Vendor ID2 0 |1 0 0 0o [ 0 1 0 1 1 0 0 0 0 0 4560h

X: reserved bit

*: MX36 is the master volume control of CENTER/LFE output.

MX38 is the master volume control of surround output.
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6.1.1 MX00 Reset

Default: 7E80H

When a value is written to this register, a register reset is performed, which will cause all registers to revert to their
default values. Reading this register returns the ID code of the part. For IT2646E, the ID codes are provided
below:

Bit R/IW Default Description
15 RO 0 Reserved
14-10 RO 11111 SE4 - SEO

3D Stereo Enhancement Technique
When these bits are written by 1, it indicates the corresponding function
exists.

9 RO 1 ID9
20-bit ADC Resolution
When this bit is written by 1, it indicates the corresponding function exists.

8 RO 0 ID8
18-bit ADC Resolution

7 RO 1 ID7
20-bit DAC Resolution
When these bits are written by 1, it indicates the corresponding function

exists.
6 RO 0 ID6

18-bit DAC Resolution
5 RO 0 ID5

Loudness (Bass Boost) Support
4 RO 0 ID4

Headphone Out Support, NOTE 1
3 RO 0 ID3

Simulated Stereo (Mono or Stereo)
2 RO 0 ID2

Bass & Treble Control
1 RO 0 ID1

Modem Line Codec Support
0 RO 0 IDO

Dedicated Mic PCM In Channel

Note 1: Headphone driver is supported at Master Volume Control
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6.1.2

Default: 8000H
These registers control the overall volume level of the output functions. Each step on the left and right channels
corresponds to 1.5dB in increase/decrease in volume.

MX02 Master Volume

Bit R/W Default Description
15 R/W 1 Mute Control
0: Normal
1: Mute - - dB Attenuation
14:13 - 0 Reserved
12:8 R/W 0 Master Left Volume
ML[4:0] in 1.5 dB steps
75 - 0 Reserved
4:0 R/W 0 Master Right Volume
MR[4:0] in 1.5 dB steps
For MR/ML, 00h 0dB attenuation
1Fh 46.5dB attenuation
6.1.3 MX06 MONO_OUT Volume

Default: 8000H
Register 06H controls the mono volume output. Each step corresponds to 1.5dB in increase/decrease in

volume.

Bit R/IW Default Description

15 R/W 1 Mute Control 0: Normal 1: Mute - - dB Attenuation

14:5 - 0 Reserved

4:0 R/W 0 Mono Master Volume MM[4:0] in 1.5 dB steps
For MM, 00h O dB attenuation

1Fh 46.5 dB attenuation

6.1.4 MXO0A PC BEEP Volume

Default: 8000H

This register is responsible for controlling the level for the PC Beep input. Each step corresponds to 3 dB of
attenuation. The MSB of the register is the mute bit. The default value is 0000h or 8000h, which corresponds to 0
dB of attenuation with mute off or on.

Bit R/IW Default Description
15 R/W 1 Mute Control
0: Normal
1: Mute - - dB Attenuation
14:5 - 0 Reserved
4:1 R/W 0 PC Beep Volume
PBJ[3:0] in 3 dB steps
0 - 0 Reserved
For PB, 00h 0dB attenuation
OFh 45dB attenuation
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6.1.5

Default: 8008H
This register controls the gain/attenuation for the PHONE analog input. Each step corresponds to 1.5 dB. The

MSB of the register is the mute bit.

MX0C PHONE Volume

Bit R/IW Default Description
15 R/W 1 Mute Control 0: Normal 1: Mute - - dB Attenuation
14:5 - 0 Reserved
4:0 R/W 01000 Phone Volume (PV[4:0]) in 1.5 dB steps
For PV, 00h +12dB Gain
08h 0dB gain
1Fh -34.5dB Gain
6.1.6 MXOE MIC Volume

Default: 8008H

This register controls the gain/attenuation for the MIC analog input. Each step corresponds to 1.5 dB. The MSB of
the register is the mute bit. Register has an extra bit (bit 6) provided for a 20dB boost.

Bit R/IW Default Description
15 R/W 1 Mute Control
0: Normal
1: Mute - - dB Attenuation
14:7 - 0 Reserved
6 R/W 0 20 dB Boost Control
0: Normal
1: 20 dB boost
5 - 0 Reserved
4:0 R/W 01000 Mic Volume
MV[4:0] in 1.5 dB steps
For MV, 00h +12 dB Gain
08h 0dB gain
1Fh -34.5dB Gain
6.1.7 MX10 LINE_IN Volume

Default: 8808H

This register controls the gain/attenuation for the LINE_IN analog inputs. Each step corresponds to 1.5 dB. The
MSB of the register is the mute bit.

Bit R/W Default Description
15 R/W 1 Mute Control
0: Normal
1: Mute - - dB Attenuation
14:13 - 0 Reserved
12:8 R/W 01000 Line-In Left Volume
NL[4:0]in 1.5 dB steps
75 - 0 Reserved
4:0 R/W 01000 Line-In Right Volume
NRI[4:0]in 1.5 dB steps
For NL/NR, 00h +12 dB Gain
08h 0dB gain
1Fh -34.5dB Gain
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6.1.8 MX12 CD Volume

Default: 8808H

This register controls the gain/attenuation for the CD_IN analog inputs. Each step corresponds to 1.5 dB. The
MSB of the register is the mute bit.

Bit R/W Default Description
15 R/W 1 Mute Control
0: Normal
1: Mute - - dB Attenuation
14:13 - 0 Reserved
12:8 R/W 01000 CD Left Volume
CL[4:0] in 1.5 dB steps
75 - 0 Reserved
4:0 R/W 01000 CD Right Volume
CR[4:0]in 1.5 dB steps

For CL/CR, 00h +12 dB Gain
08h 0dB gain
1Fh -34.5dB Gain

6.1.9 MX14 VIDEO Volume

Default: 8808H

This register controls the gain/attenuation for the VIDEO _IN analog inputs. Each step corresponds to 1.5 dB. The
MSB of the register is the mute bit.

Bit R/IW Default Description
15 R/W 1 Mute Control
0: Normal
1: Mute - « dB Attenuation
14:13 - 0 Reserved
12:8 R/W 01000 Video Left Volume
VL[4:0]in 1.5 dB steps
75 - 0 Reserved
4:0 R/W 01000 Video Right Volume
VR[4:0]in 1.5 dB steps

For VL/VR, 00h +12 dB Gain
08h 0dB gain
1Fh -34.5dB Gain
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6.1.10

Default: 8808H
This register controls the gain/attenuation for the AUX_IN analog inputs. Each step corresponds to 1.5 dB. The

MSB of the register is the mute bit.

MX16 AUX Volume

Bit R/W Default Description
15 R/W 1 Mute Control
0: Normal
1: Mute - - dB Attenuation
14:13 - 0 Reserved
12:8 R/W 01000 AUX Left Volume
AL[4:0] in 1.5 dB steps
75 - 0 Reserved
4:0 R/W 01000 AUX Right Volume
AR[4:0]in 1.5 dB steps
For AL/AR, 00h +12 dB Gain
08h 0dB gain
1Fh -34.5dB Gain
6.1.11 MX18 FRONT PCM_OUT Volume

Default: 8808H

This register controls the gain/attenuation for the FRONT PCM_OUT analog outputs. Each step corresponds to
1.5 dB. The MSB of the register is the mute bit.

Bit R/IW Default Description
15 R/W 1 Mute Control
0: Normal
1: Mute - « dB Attenuation
14:13 - 0 Reserved
12:8 R/W 01000 PCM Left Volume
PL[4:0] in 1.5 dB steps
75 - 0 Reserved
4:0 R/W 01000 PCM Right Volume
PR[4:0]in 1.5 dB steps
For PL/PR, 00h +12 dB Gain
08h 0dB gain
1Fh -34.5dB Gain
6.1.12 MX1A Record Select

Default: 0000H

This register is used to select the record source independently for the right and left channel.

Bit R/W Default Description
15:11 - 0 Reserved

10:8 R/W 0 SR2 - SR0O

7:3 - 0 Reserved

2:0 R/W 0 SL2-SL0

www.ite.com.tw

17

IT2646E V0.3




o o
ITE: .. -

IT2646E

SR2 - SRO Right Record Source
000 Mic
001 CDin (R)
010 Video in (R)
011 Aux in (R)
100 Line in (R)
101 Stereo Mix (R)
110 Mono Mix
111 Phone

SL2 -SLO0 Left Record Source
000 Mic
001 CDin (L)
010 Video in (L)
011 Aux in (L)
100 Line in (L)
101 Stereo Mix (L)
110 Mono Mix
111 Phone

www.ite.com.tw
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6.1.13 MX1C Record Gain

Default: 8000H

The 1Ch register is used for the stereo input. Each step corresponds to 1.5 dB. The MSB of the registers is the
mute bit. The default value is 8000h, which corresponds to 0 dB gain with mute on.

Bit R/W Default Description
15 R/W 1 Mute Control
0: Normal
1: Mute - - dB Attenuation
14:12 - 0 Reserved
11:8 R/W 0 Left Record Gain Select
LRG[3:0] in 1.5 dB steps
74 - 0 Reserved
3:0 R/W 0 Right Record Gain Select

RRG[3:0]in 1.5 dB steps

For LRG/RRG, OFh +22.5dB
00h 0 dB (No Gain)
6.1.14  MX20 General Purpose Register

Default: 0070H
This register is used to control several miscellaneous functions of the AC97 component.

Bit R/IW Default Description
15:14 - 0 Reserved
Read as 0
13 R/W 0 3D Control
1: On
0: Off
12 - 0 Reserved
Read as 0
11:10 R/W 00 DRSS: Double Rate Slot Select
9 R/W 0 Mono Output Select
0: MIX
1: MIC
8 R/W 0 Mic Select
0: MIC1

1: (MIC1+MIC3)/2
Both MX20.8 and MX76.10 configure MIC1/MIC3 inputs. Refer to
MX76.10 for another information.

7 R/W 0 LPBK: AD to DA Loop-Back Control
0: Disable
1: Enable
6 R/W 1 LPBK_F
5 R/W 1 LPBK_S
4 R/W 1 LPBK_C
3:0 - 0 Reserved
LPBK=1, and

LPBK_F=1,then AD to 1st PCM (R&L)
LPBK_S=1,then AD to 2nd PCM (Surround)
LPBK_C=1,then AD to 3rd PCM (Center/LFE)
DRSSJ1:0]: Double Rate Slot Select

00:PCM L,R,C n+1 data is on Slots 10-12(default)
01:PCM L,R n+1 data is on slots 7,8

Others: Reserved
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6.1.15 MX22 3D Control
Default: 0000H

This register is used to control the 3D sound depth. The default value here is 0000H, which means the 3D stereo
enhancement is variable. Only DPO and DP1 are adjustable.

Bit R/W Default Description
15-2 RO Oh Reserved
1-0 R/W Oh DP1-DPO

3D enhancement depth control
00: 25%, 01: 50%, 10: 75%, 11: 100%

6.1.16  MX24 Audio Interrupt and Paging Mechanism
Default: 0000H

The register is defined to support Audio interrupt and register paging mechanism.

Bit R/IW Default Description

15 R/W 0 Interrupt Status:
0 — Interrupt is clear
1 — Interrupt was generated

14-13 RO 0 Interrupt Cause
12 RO 0 Sense Cycle
11 RO 0 Interrupt Enable
10:4 - 0 Reserved
Read as 0
3:0 RO 0 Page Selector

6.1.17  MX26 Power down Control/Status

Default: 000FH

This register is used to program the power down states and monitor sub-system readiness. The lower half of this
register is in the read only status. A "1" indicates that the sub-section is ready (i.e. the sub-section is able to
perform in its nominal state). Bits 0-7 are read only bits. The power down modes are shown in bit 15-8. Bits 10-8
are to be used individually rather than in combination with each other. Bit 11 PR3 can be used in conjunction with
bit 10 PR2 or by itself.

Bit R/IW Default Description
15 R/W 0 External Amplifier Power Down (EAPD)
0: EAPD output low (enable external amplifier)
1: EAPD output high (shut down external amplifier)
14 - 0 Reserved
13 R/W 0 R/W PR5 0: Normal
1: Disable internal clock usage (BCLK still be output for modem CODEC)
12 R/W 0 PR4 0: Normal 1: Power down AC-Link
11 R/W 0 PR3 0: Normal 1: Power down Mixer (Vref off)
10 R/W 0 PR2 0: Normal 1: Power down Mixer (Vref still on)
9 R/W 0 PR1 0: Normal 1: Power down PCM DAC (front DAC)
8 R/W 0 PRO 0: Normal 1: Power down PCM ADC and input MUX
74 - 0 Reserved
Read as 0
3 R 1 Vref Status
1: Vref is up to normal level
0: Not yet
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[cont’d]

Analog Mixer Status
1: Ready
0: Not yet

DAC Status
1: Ready
0: Not yet

ADC Status
1: Ready
0: Not yet

6.1.18 MX28 Extended Audio ID
Default: 09C7H
The Extended Audio ID register is a read only register that identifies which extended audio feature is supported.

Bit R/W Default Description
15:14 R 0 ID
Always read as 0
13:12 - 0 Reserved
Read as 0
11:10 R 10 REV
[1:0]=01 to indicate that the IT2646E is AC’97 rev2.3 compliant
9 R 0 AMAP
Read as 1 (DAC mapping base on CODEC ID)
8 R 1 LDAC
Read as 1 (LFE DAC is supported, according to AC’97 rev2.3)
7 R 1 SDAC
Read as 1 (Surround DAC is supported according to AC’97 rev2.2)
6 R 1 CDAC
Read as 1 (Center DAC is supported according to AC'97 rev2.3)
5:3 - 0 Reserved
Read as 0
2 R 1 SPDIF
Read as 1 (S/PDIF is supported)
1 R 1 DRA
Read as 1 (Double Rate Audio is supported)
0 R 1 VRA
Read as 1 (Variable Rate Audio is supported)

www.ite.com.tw
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6.1.19  MX2A Extended Audio Status and Control Register

Default: 05FOH

The Extended Audio Status and Control Register is a read/write register that provides status and control of the
extended audio features.

Bit R/W Default Description

15:14 - 0 Reserved

13 R/W 0 Power Down LFE DAC. (PRK)
0: Normal
1: Power down LFE DAC

12 R/W 0 Power Down Surround DAC. (PRJ)
0: Normal
1: Power down Surround DAC

11 R/W 0 Power Down Center DAC. (PRI)
0: Normal
1: Power down Center DAC

10 R 1 SPCYV (S/PDIF Configuration Valid) *
0: Current S/PDIF configuration {SPSA,SPSR,DAC/slot rate} is not valid.
1: Current S/PDIF configuration {SPSA,SPSR,DAC/slot rate} is valid.

Reserved

©
1
o

8 R 1 LFE DAC Status (LDAC).
0: Not yet
1: Ready

7 R 1 Surround DAC Status (SDAC).
0: Not yet
1: Ready

6 R 1 Center DAC Status (CDAC).
0: Not yet
1: Ready

5:4 R/W 11 SPSA[1:0] (S/PDIF Slot Assignment)

00: S/PDIF source data assigned to AC-LINK slot3/4

01: S/PDIF source data assigned to AC-LINK slot7/8

10: S/PDIF source data assigned to AC-LINK slot6/9

11: S/PDIF source data assigned to AC-LINK slot10/11 (default)

3 - 0 Reserved

2 R/W 0 SPDIF Enable.
1: Enable
0: Disable (Hi-Z)

1 R/W 0 DRA Enable.
1: Enable
0: Disable

0 R/W 0 VRA Enable.
1: Enable
0: Disable

6.1.20 MX2C PCM Front/Center Output Sample Rate
Default: BB80H
These R/W registers are used to set the sample rate for Front/Center DAC outputs.

Bit R/W Default Description

15:0 R/W BB8OH FOSR [15:0]0Output sampling rate

The 16-bit unsigned value represents the sample rate in 1Hz resolution ranging from 8K to 48K. If MX2A.0=0
(VRA is disabled), this register is always BB80h.
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6.1.21

Default: BB8OH
These R/W registers are used to set the sample rate for the Surround DAC outputs.

MX2E PCM Surround Output Sample Rate

Bit

R/W

Default

Description

15:0

R/W

BB80OH

SOSR [15:0]0Output sampling rate

The 16-bit unsigned value represents the sample rate in 1Hz resolution ranging from 8K to 48K. If MX2A.0=0
(VRA is disabled), this register is always BB80h.

6.1.22

Default: BB8OH
These R/W registers are used to set the sample rate for LFE DAC output.

MX30 PCM LFE Output Sample Rate

Bit

R/W

Default

Description

15:0

R/W

BB8OH

LOSR [15:0]Output sampling rate

The 16-bit unsigned value represents the sample rate in 1Hz resolution ranging from 8K to 48K. If MX2A.0=0
(VRA is disabled), this register is always BB80h.

6.1.23

Default: BB80H

These R/W registers are used to set the sample rate for ADC output.

MX32 PCM Input Sample Rate

Bit

R/W

Default

Description

15:0

R/W

BB8OH

ISR [15:0]Output sampling rate

The 16-bit unsigned value represents the sample rate in 1Hz resolution ranging from 8K to 48K. If MX2A.0=0
(VRA is disabled), this register is always BB80h.

6.1.24

Default: 8080
These registers control the LFE/Center volume level of the output functions. Each step on the left and right

channels corresponds to 1.5dB in increase/decrease in volume. Implement 5-bit volume control only. Writing
Txxxxx will be interpreted as x11111 and read as x11111.

MX36 LFE/Center Master Volume

H
Bit Type Function
Bit R/IW Default Description
15 R/W 1 LFE Mute Control
0: Normal
1: Mute (-~dB)
14:13 - 0 Reserved
12:8 R/W 0 LFE Master Volume
(LFE[4:0]) in 1.5 dB steps
7 R/W 1 Center Mute Control
0: Normal
1: Mute (-~dB)
6:5 - 0 Reserved
4:0 R/W 0 Center Master Volume
(CNT[4:0]) in 1.5 dB steps
* For LFE/Center, 00h 0dB gain

1Fh -46.5dB gain
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6.1.25

Default: 8080H
These registers control the Surround volume level of the output functions. Each step on the left and right
channels corresponds to 1.5dB in increase/decrease in volume. Implement 5-bit volume control only. Writing
1xxxxx will be interpreted as x11111 and read as x11111.

Bit Type Function

MX38 Surround Master Volume

Bit R/W Default Description
15 R/W 1 Left Mute Control
0: Normal
1: Mute (-~dB)
14:13 - 0 Reserved
12:8 R/W 0 Surround Master Left Volume
(LSR[4:0]) in 1.5 dB steps
7 R/W 1 Right Mute Control
0: Normal
1: Mute (-~dB)
6:5 - 0 Reserved
4:0 R/W 0 Surround Master Right Volume
(RSR[4:0]) in 1.5 dB steps
* For LSR/RSR, 00h 0dB gain

1Fh -46.5dB gain

6.1.26  MX3A S/PDIF Output Channel Status and Control
Default: 2000H
Bit R/W Default Description
15 R/W 0 Validity Control (control V bit in Sub-Frame)
0: The V bit (valid flag) in sub-frame depends on whether the S/PDIF data
is under-run or not.
1: The V bit in sub-frame is always sent as 1 to indicate the invalid data is
not suitable for receiver.
14 R 0 DRS (Double Rate S/PDIF)
The IT2646 does not support double rate S/PDIF and this bit is always 0.
13:12 R/W 01 SPSR [1:0] (S/PDIF Sample Rate)
00: Sample rate set to 44.1KHz. Fs[0:3]=0000
01: Reserved
10: Sample rate set to 48.0KHz. Fs[0:3]=0100 (default)
11: Sample rate set to 32.0KHz. Fs[0:3]=1100
11 R/W 0 LEVEL (Generation Level)
10:4 R/W 0 CC [6:0] (Category Code)
3 R/W 0 PRE (Preemphasis)
0: None
1: Filter preemphasis is 50/15 usec
2 R/W 0 COPY (Copyright)
0: Asserted 1: Not asserted
1 R/W 0 /AUDIO (Non-Audio Data type)
0: PCM data
1: AC3 or other digital non-audio data
0 R 0 PRO (Professional or Consumer format)

0: Consumer format
1: Professional format
IT2646E supports consumer channel status format. This bit is always 0
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6.1.27  MX5A Bit Stream Test Control Register only for ITE users
This register is used to control the test bit stream.

Default: 0000H

Bit R/W Default Description

15 R/W 0 Analog input to Surround

14 R/W 0 Analog input to Center/LFE

13 R/W 0 Schmitt trigger input control for S/PDIF input
12 R/W 0 BIT1: Bitstream loopback (D/A2A/D) for digital
11 R/W 0 VCMMIX_CTL test mode for analog

10:9 R/W 0 Reserved
8 R/W 0 Test mode for FIR bypass to SINC

7:6 R/W 0 Test mode for data of sdata_in in A/D

5-3 R/W 0 Test mode for bit stream
2 R/W 0 BITO: Bitstream loopback (D/A2A/D) for digital
1 R/W 0 Bitstream loopback for analog
0 R/W 0 Reserved

6.1.28 MX5B PLL Control Register only for ITE users
Default: 597Fh (XTL_SEL = 0), 401Fh (XTL_SEL = 1)
This register is used to control our built-in PLL block to get the right clock signal.

Bit R/W Default Description
15 R/W 0 T3
Connect to PLL Block T[3]
14:10 R/W 0 M4-M0
Connect to Block M[4:0]
9-2 R/W 0 N7-NO
Connect to PLL Block N[7:0]
1-0 R/W 0 P1-PO
Connect to PLL Block P[1:0]
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6.1.29 MXS5C GPIO Status
Default: 0000h

Bit R/IW Default Description
15:10 - 0 Reserved
9 R/W 0 Reserved
8 R/W 0 GPIOO0 Output Control

0: Drive GPIOO0 as low
1: Drive GPIOO as high

7 R/W 0 S/PDIF-In Valid Interrupt Status (SPDIFIN_VIS)
0: No S/PDIF-In valid interrupt.
1: S/PDIF-In Valid Interrupt.

6 R 0 Reserved
5 R/W 0 Reserved
4 R/W 0 GPIOO0 Interrupt Status (GPIOO0_IS). (When GPIOQ is used as input)
0: No GPIOQ interrupt
1: GPIOQ interrupt
3:2 - 0 Reserved
1 R 0 Reserved
0 R 0 GPIOO Input Status

0: GPIOQ is driven low by external device (input).
1: GPIOO0 is driven high by external device (input).
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6.1.30

Default: 8808H

This register controls the gain/attenuation for the Surround PCM_OUT analog outputs. Each step corresponds to

MX5E Surround DAC Volume

1.5 dB. The MSB of the register is the mute bit.

Bit R/IW Default Description
15 R/W 1 Mute Control
0: Normal
1: Mute (-~dB)
14:13 - 0 Reserved
12:8 R/W 01000 Surround DAC Left
Volume (SDL[4:0]) in 1.5 dB steps
7:5 - 0 Reserved
4:0 R/W 01000 Surround DAC Right Volume
(SDR[4:0]) in 1.5 dB steps
For SDL/SDR, 00h +12dB gain

Extended Codec Register Page ‘01’

0dB gain
1Fh -34.5dB gain

6.1.31 MX60, MX62, MX64, MX66, MX6A in ITE2646 are all read only and the values are always “0”.
6.1.32 MX6C DAC slot Mapping
Default: 3760H
Bit R/W Default Description
15:12 R/W 0011 FD : 1st PCM slot mapping
11:8 R/W 0111 SD : 2nd PCM slot mapping
74 R/W 0110 CLD : 3rd PCM slot mapping
3 - 0 Reserved
2 R/W 0 FC : 1st PCM interchange
1 R/W 0 SC : 2nd PCM interchange
0 R/W 0 CLC : 3rd PCM interchange

FC=1, R&L interchange.
SC=1, Surround R& surround L interchange.
CLC=1, Center&LFE interchange.
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6.1.33 MX6E ADC slot Mapping
Default: 3400H
Bit R/IW Default Description
15:12 R/W 0011 LIA: Line In ADC slot mapping
11 0 Reserved
10:8 R/W 100 SY for ITE only
74 R/W 0110 SPI: S/PDIF Input ADC slot mapping
3:1 - 0 Reserved
0 R/W 0 MV: Mapping Valid

The MV bit indicates that 6Ch and 6Eh are valid.

Valid Values for Slot Mapping Registers
Value Slots used by DAC/ADC

3h Slots 3,4

6h Slots 6,9

7h Slots 7,8

Ah Slots 10,11

Oh Not implement
1,2,4,5,8,9B,CD,E,F Reserved

6.1.34  MX70 S/PDIF Input Channel Status [15:0]
Default: 0000H
Bit R/W Default Description
15 R 0 LEVEL
(Generation Level)
14:8 R 0 CcC
[6:0] (Category Code)
7:6 R 0 Mode
[1:0]
5:3 R 0 PRE
[2:0] (Pre-Emphasis)
2 R 0 COPY
(Copyright)
0: Asserted
1: Not asserted
1 R 0 /AUDIO (Non-Audio Data type)
0: PCM data
1: AC3 or other digital non-audio data
0 R 0 PRO (Professional or Consumer format)
0: Consumer format
1: Professional format

* The data in MX70 are captured from channel status [15:0] of SPDIFInput.

www.ite.com.tw
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6.1.35

Default: 0000H

MX72 S/PDIF Input Channel Status [29:15]

Bit

R/W

Default

Description

15

R

0

Vbit in Sub-frame of SPDIF-In

This bit reflects the Validity status of SPDIF-In, and is effective only when
SPDIF-In is locked.

0: Data X and Y are valid.

1: At least one of data X and Y is invalid.

This bit is real-time updated, and has meaning only when SPDIF-In is
locked.

14

SPDIFI Input Signal
Locked by hardware
0: Unlocked

1: Locked

13:12

Ca
[1:0] (Clock Accuracy)

Fs

[3:0]. (Sample Frequency in channel status)
0000: 44.1KHz

0010: 48 KHz

0011: 32 KHz

Others: Reserved

74

Cn
[3:0] (Channel Number)

3:0

Sn
[3:0] (Source Number)

6.1.36

Default: 0000H
The MSB 6 bits of this register are used for analog general purpose 1/0O and bit 9 is used for built-in PLL block
power down control. Bit 8 is used for disable/enable function. Bit 6 shows the selected clock source. Bit 5 is
used to select either EAPD output or SPDIF input at Pin 47. Bit 4 is used to select either JD function or GPIO0

MX74 GPIO Register

function.
Bit R/IW Default Description
15-10 R/W 0 GP15-10
9 R/W 0 PLL PD
8 R/W 0 JD select
When JD input is high, the output will be muted.
0: Line_out
1:LNLVLOUT
7 R/W 0 JD Disable
0 : Disable JD Function
1 : Enable JD Function
6 R 0 Clock Source Selection
0: XTL_IN is 24.576M
1:XTL INis 14.318M
5 R/W 0 Pin47 control
0: EAPD
1: S/PDIF Input
4 R/W 0 Pin45 control
0:JD
1: GPIOO0
3-0 R/W 0 ANCanalog input clock delay control
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6.1.37  MX76 Multi-Channel Control
Default: 0000h
This register is used to control various parts of the ITE2646 multi-channel functions.

Bit Type Function

Bit R/W Default Description

15 R/W 0 SPDIF input sampling rate information
0:hardware detect
1:from channel status

14 R/W 0 Hardware Detect assign about spdif input sampling

0:disable

1:enable

enable: hardware assign sampling when reg76.12 or reg76.11 set .

13 R/W 0 Front DAC Source

0: AC-LINK Silot-3/4 (default)

1: SPDIF Input

If PCM data are from SPDIFI, software must keep concurrence of sample
rate of DAC and SPDIF input.

12 R/W 0 S/PDIF Output Source
0: S/PDIF output data is from controller (default).
1: S/PDIF output data is from ADC.

11 R/W 0 PCM Data to AC-LINK
0: PCM Data is from ADC (default).
1: PCM Data is from SPDIF input.

10 R/W 0 MIC1 & MIC2 / CENTER & LFE Output Control
0: Pin-21 is MIC1-In and pin-22 is floating (default).
1: Pin-21 is CENTER-Out and pin-22 is LFE-Out.

9 R/W 0 Line-In / Surround Output Control

0: Pin-23 and pin-24 are analog input (Line-In). (Default)

1: Pin-23 and pin-24 are duplicated output of surround channel.
(Surround-Out)

8:6 - Reserved only for ITE users
5 R/W 0 Analog Input Pass to Center/LFE Control
0: Off
1: On
4 R/W 0 Analog Input Pass to Surround Control
0: Off
1: On
3 0 Reserved
2 R/W 0 Center/LFE Channel Down Mix Control.

0: Disable down mix (default)
1: Down mix Center/LFE DAC output into LINE-OUT

1 R/W 0 Surround Channel Down Mix Control.
0: Disable down mix (default)
1: Down mix surround DAC output into LINE-OUT

0 R/W 0 Surround Output Source.
0: S-OUT is the real surround output. (Default)
1: S-OUT is the duplicated output of LINE-OUT.
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6.1.38 MX78 GPIO Setup
Default: 0000h

Bit R/IW Default Description

15 R/W 0 GPIO Statue Indication in SDATA_IN
0: The status of GPIO and its valid tag are not indicated in SDATA_IN.
1: The status of GPIO and its valid tag are indicated in SDATA IN.

14:10 Reserved

R/W

[(e]

Reserved

[elle]le]

8 R/W GPIOO Interrupt Polarity
0: Low to high transition (default)

1: High to low transition

7 R/W 0 S/PDIF-In Valid Interrupt Enable
0: Disable
1: Enable

Reserved

R/W Reserved

Ao
o|o|o

R/W GPIOO Interrupt Enable (when GPIOO is used as input)
0: Disable

1: Enable.

3:2 Reserved

R/W

—_

Reserved

o|o|o

0 R/W GPIOO0 Primitiveness Control
0: Set GPIOO as input pin

1: Set GPIOOQ as output pin

6.1.39 MX7A Center/LFE DAC Volume
Default: 8808H

This register controls the gain/attenuation for the Surround PCM_OUT analog outputs. Each step corresponds to
1.5 dB. The MSB of the register is the mute bit.

Bit R/IW Default Description
15 R/W 1 Mute Control
0: Normal
1: Mute (-~dB)
14:13 - 0 Reserved
12:8 R/W 01000 LFE DAC Volume
(LD[4:0]) in 1.5 dB steps
7:5 - 0 Reserved
4:0 R/W 01000 Center DAC Volume
CDJ[4:0]) in 1.5 dB steps

* For LD/CD, 00h  +12dB gain
08h 0dB gain
1Fh -34.5dB gain
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6.2 Vendor ID1&2 (7Ch,7Eh)
Version 0: These two registers will show ITE-60.(4954,4560)
There are some bugs in version 0 and they will be modified in version 1.

Bugs: In Register 36h, 38h, 5Eh and 7Ah , register[4:0] and register[12:8] are interchanged.

Version 1: These two registers will show ITE-61.(4954,4561)
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DC Electrical Characteristics

7. DC Electrical Characteristics

(DVDD1, DVDD2 = 3.3V+0.3V. AVDD1, AVDD2= 5.0Vt 0.5V. Ta= 0°C to 70°C)

Absolute Maximum Ratings
Applied Voltage of DVDD1, DVDD2 . -0.3V to 4.6V
Applied Voltage of AVDD1, AVDD2 ...... -0.3Vto 7.0V
Input Voltage of 3.3V Interface -0.3V to VCC3 + 0.3V
Input Voltage of 5.0V Interface -0.3V to VCC5 + 0.3V
TCASE e 0°C to 70°C
-55°C to 150°C

71 Operating Conditions

*Comments

Stresses above those listed under "Absolute
Maximum Ratings" may cause permanent damage to
this device. These are stress ratings only. Functional
operation of this device at these or any other
conditions above those indicated in the operational
sections of this specification is not implied, and
exposure to absolute maximum rating conditions for
extended periods may affect device reliability.

Parameter Value Unit
Power supply An.a!og: 5.0 +/- 5% Vv
Digital: 3.3+/- 5%
Ambient temperature 0-70 C
Max. dissipation tbd mW
Power down dissipation tbd mWwW
7.2 DC Electrical Characteristics (Ta= 0°C to 70°C)
Symbol Parameter Min. Typ Max. Unit
Vin Input voltage range -0.3 - Vdd+0.3 \
Vil Low level input voltage - - 0.30xVdd \
Vih High level input voltage 0.6xVvdd - - V
Von High level output voltage 0.6xVvdd - - Vv
Vol Low level output voltage - - 0.2xVdd Vv
- Input leakage current -10 - 10 UA
(AC-link inputs)
- Output leakage current -10 - 10 HA
(Hi-Z AC-link outputs)
- Output buffer drive current - 5 - mA
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8. AC Timing Characteristics
8.1 Cold Reset time

«— T —_—

st2clk

.
RESET# ris_low ™

"7 Ttri2actv_>
BIT_CLK

Ttri2actv
SDATA_IN
Figure 8-1. Cold Reset time Waveform
Table 8-1. Cold Reset time AC Table
Symbol Parameter Min Typ Max Units
Trst_low RESET# active low pulse width 10 - - us
Tiri2acty RESET# inactive to SDATA_IN or BIT_CLK active i i o5 ns
delay
Trstoclk RESET# inactive to BIT_CLK startup delay 162.8 - - ns
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8.2 Warm Reset time

e 1 &

<

»
» | <€

sync_high

e

T

sync2clk >

il

BIT_CLK
Figure 8-2. Warm Reset time Waveform
Table 8-2. Warm Reset time AC Table
Symbol Parameter Min Typ Max Units
Tsync_high SYNC active high pulse width 10 - - us
Trst2clk SYNC inactive to BIT_CLK startup delay 162.8 - - ns
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8.3 AC_link Clocks

BIT_CLK

—

Tk high—

T ak low —>‘

Tk peiod —

< Tsync_low >
SYNC T
sync high————— > fe—————»
«—— T : —_—>
sync_period
Figure 8-3. AC_link Clocks Waveform
Table 8-3. AC_link Clocks AC Table
Symbol Parameter Min Typ Max Units
BIT_CLK frequency - 12.288 - MHz
Tcik_period BIT_CLK period _ 814 _ ns
BIT_CLK output jitter - - 750 ps
Tcik_high BIT_CLK high pulse width (note 2) 36 407 45 ns
Teik_low BIT_CLK low pulse width (note 2) 36 40.7 45 ns
SYNC frequency - 48 - kHz
Tsync_period SYNC period - 20.8 - us
Tsync_high SYNC high pulse width - 1.3 - us
Tsync_low SYNC low pulse width - 19.5 - us
Note 1: 47.5-75 pF
Note 2: The worst case duty cycle is restricted to 45/55.
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8.4 Data Output and Input Times

tco — | “— > < tsetup

BIT_CLK o ¥ Vi / \—
SDA_TA_IN \\\X \\//c:: \\\><

SYNC t
hold —>|«<—>
Figure 8-4. Data Output and Input Times Waveform
Table 8-4. Data Output and Input Times AC Table
Symbol Parameter Min Typ Max Units
tco Output Valid Delay from rising edge of BIT_CLK - - 15 ns
tsetup Input Setup to falling edge of BIT_CLK 10 - - ns
thold Input Hold from falling edge of BIT_CLK 10 - - ns

Note 1: 47.5-75 pF
Note 2: Combined rises or fall plus flight times are provided for the worst case scenario modeling purposes.
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8.5 Signal Rise and Fall Times

BIT _CLK

Tmseclk—» «— — «— TfaIICIk

SYNC X
Tr'sesync . - — «— TfaIISynC

SDATA_IN X
Trise i, —>| |« —| |« Tfallg,

SDATA _OUT \X
Trisedout — «— — «— TfaIIdout

Figure 8-5 Signal Rise and Fall Times Waveform
Table 8-5. Signal Rise and Fall Times AC Table

Symbol Parameter Min Typ Max Units
Trisecik BIT_CLK rise time (Note 1) - - 6 ns
Tfallgik BIT_CLK fall time (Note 1) - - 6 ns
Trisesync SYNC rise time (Note 2) - - 6 ns
Ttallsync SYNC fall time (Note 2) - - 6 ns
Trisedin SDATA_IN rise time (Note 3) - - 6 ns
Tfallgin SDATA_IN fall time (Note 3) - - 6 ns
Trisedout SDATA_OUT rise time (Note 2) - - 6 ns
Tfallgout SDATA_OUT fall time (Note 2) - - 6 ns

Note 1: BIT_CLK rise/fall times with an external load of 75 pF
Note 2: SYNC and SDATA_ OUT rise/fall times with an external load of 75 pF
Note 3: SDATA_IN rise/fall times with an external load of 60 pF

Note 4: Rise is from 10% to 90% of Vdd (Vo to Von)
Note 5: Fall is from 90% to 10% of Vdd (Voh to Vo)
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8.6 AC_link Low Power Mode Timing

Slot1 Slot2
SYNC
BIT_CLK
- «— T s2_pdown
Write to Data
SDATA_OUT 0x26 >< PR4 \
Write to Data
SDATA_IN 0x26 >< PR4 \\\\
Note:
BIT_CLK not to scale
Figure 8-6. AC_link Low Power Mode Timing Waveform
Table 8-6. AC_link Low Power Mode Timin AC Table
Symbol Parameter Min Typ Max Units
Ts2_pdown End of slot 2 to BIT_CLK, SDATA_IN low - - 1.0 us
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8.7 ATE Test Mode

RESER#

SDATA_OUT

., -7

setup2rst

SDATA_IN, BIT_CLK, EAPD, Hi.7
SPDIF_OUT, and DIGITAL I/O

Toff

Figure 8-7. ATE Test Mode Waveform

Table 8-7. ATE Test Mode AC Table

Symbol Parameter Min Typ Max Units
Ts2_pdown Setup to trailing edge of RESET# (also applies to| . ) i ns
SYNC) '
Toff Rising edge of RESET# to Hi-Z delay - - 25.0 ns
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8.8 AC-link 10 Pin Capacitance and Loading

Output Pin 1 Codec 2 Codecs 3 Codecs 4 Codecs
RESET, SYNC, & SDATA_OUT 47.5pF 62.5pF 75pF 85pF
BIT_CLK 47 .5pF 62.5pF 75pF 85pF
SDATA_IN 47.5pF 55pF 60pF 62.5pF
www.ite.com.tw 42 IT2646E V0.3




. FNEREE Signal Performance

9. Signal Performance

9.1 Digital Filter Characteristics

Parameter Value Unit
SIN ADC' 80 min. 85 tpy. dB
S/N ADC? 85 min. 90 typ. dB
Passband 20 -19,200 Hz
Passband ripple +/- 0.3 dB
Transition band 19,200 - 28,800 Hz
Stop band 28,800 — o Hz
Stop band rejection -74 dB

Note 1: 1kHz, 0.95Vrms input, A-weighted
Note 2: 1kHz, A-weighted

9.2 Analog Characteristics

Parameter Value Unit
Full scale input voltage: V rms
Line inputs 1.0 typ.
Mic inputs’ 0.1/1.0 typ.
Full scale output voltage: V rms
Line output 1.0 typ.
Analog S/N: dB
CD to LINE_OUT 90 min. 95 typ
Other to LINE_OUT 90 min. 95 typ
Analog frequency response2 20 - 20,000 Hz
Total harmonic distortion: -80 (0.01%) max for S_OUT/Center/LFE dB
Line output3 -74 ( 0.05% ) max for Line Out with 32 ohm load

-80 ( 0.1% ) max for Line Out with 10K ohm load

Out-of-band rejection” - 60 typ. dB
Group delay 1 max. ms
Power supply rejection ratio - 40 typ. dB
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Analog Characteristics [cont’d]

Parameter Value Unit
Crosstalk between input channels - 70 max. dB
Spurious tone reduction - 100 typ. dB
Attenuation & gain step size 1.5 typ. dB
Input impedance 10 min. kohm
Input capacitance 15 typ. pF
Vrefout 2.25-2.75 typ. \%

Notes:

1. When +20 dB boosts on, Mic’s full scale is 0.1Vrms and when +20dB boosts off, Mic’s full scale is 1Vrms.
2. +/- 0.3 dB limits.

3. Full scale analog input, 20KHz baud width.

4. Integrated over 28.8 kHz to 100 kHz with respect to a 1V rms DAC output.
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Application Circuit

10. Application Circuit

VREF_OUT

+5V +3.3V
Avee bvee
c2
ct 10u
| IC
yia & .
fou If 14.318MHz External CLK is used
c3 c4
0.1
o ! < JExtomal_CLK 14.318MHz
& 9 g 3 | o BN ut If 24.576MHz XTAL is used
- — — — cs
2 2 5 8 5 8 B 2 e |
pc_peEp > | PC_BEEP 2 s o s g 2 2 XTL_IN {|
< R 3 3 8 8 vi o
13 2as76mmzncaL ©
pone > pHone c6 H
Mono our P MoNo_our xtL_out |2 29 H
AR D>—————————— AR RESET# [ < JResET#
AL >———————— swe e < swne
S 7 SDATAIN [ [>spATA N
" vbEo R
VIDEO. R> N BT OK e Samoax
>——————————> ViDEO_L
VIDEOL - spatAOUT [ spATA OUT
cwr DR
L > VREFOUT |22 VREF_OUT
19
op_GNpP> | CD_GND
21 CENOUT B cEnoOUT cr fu
Mot DMt 44
3 2 Lreout A Kireour
mcz P24 mic2
24
UNEIN R | LNEINR o (47 SPDIFI
D —— (TN
LINE_IN_L sPoIFO 48— sPoIFO
LINE_OUT_R H————— 3 NEoUTR
e our L >3 une_ourL Gpioo [H45—0
B E— AR B
> 41
S—OUM{> S$-OUT-R
MIC3 g e 5 8 4 R1 0} If 14.318MHz External CLK is used
< 4 4 £ £ 0 o
3 8 8 3 3 2 2
5]
ci
u
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Can be surround out

< vrer_out
226 R2 LINE
INPUT
Can be CEN/LFE Out
2 R3 0
s
vESS Suicz
MIC o
z wict
Rs 0
15
in
LINE
GUTPUT
sp1 18
1 {f AUX L AUX L
2
AUX i u
ToE
c20
T AX R genix r
u
P c21
1 {f MIDEO L VIDEO_L
vipeo | 2 \
3 u
3 SURROUND
. GUTPUT
{f MIDEO R VIDEO_R
u
3 25
T Jpo oo 1 oot
CDROM 2
INPUT 3
TDE
c21 CEN/LFE
po co R coR
c29
| [33u cp_onp c0_GND
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fpe SOUTR SoUTR
24
Jfe SouTL SouTL
26
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8
Jje CEN-OUT cenouT
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Power Off CD function

When “Power off CD” function is active, IT2646 will turn on CD inputs and front/surround outputs. Those volume
control register will be at the default value.

The following table and schematics describe the system to support “Power off CD” function.

+5V +5V standby|+3.3V [Function
OFF OFF OFF |No function
don’t care |ON OFF |Power off CD
ON don’tcare |OFF |Power off CD
OFF OFF ON Digital on, analog off
don’t care |ON ON Normal
ON don’tcare |ON Normal
+5V
Avee +5Vstandby
D1
!E 1N5819
D2
1N5819
+3.3V
bvcc
C30 ?Dsl]
\| 4
AS 1T
10u
J7 c32 c33 l
I T =
&l ¢ &l 8 - o N u2
DLPCBEEP é § g E g E é % XTLIN’Z—D
< < T < a o o o
DL PHONE
Di MONO_OuUT XTLiouTa—D
0151 Aux R RESET# 11—
o4 Aux L syne 2o
17 SDATALIN [-8—0
16 VIDEO.R BIT_CLK [F&—0

C—=— VIDEO_L 5
SDATA_OUT [—~—11

P4 c34
T Hm 18 fop | 2
2p VREFOUT [-22—0)
3 B 1 c3s

| |1y 20| g

‘ IT2646E cenour [ 420

C36
eoT ] |33u 19 LFe-ouT 40
1t CD_GND
o2 mict 4
22 SPDIFI/EAPD [—O
O—==+ MmIC2

spoiFo (480

C—="H LINE_IN_R

O—=3 LINE_IN_L GPIOO [0
o238 | INe_ouT R 46
35 XTLSEL [—0

C—=+ LINE_OUT_L

POWER OFF CD
FUNCTION

-2 soutL
- s.ourR
-1 vics
022 caps
0391 caps
0211 capt
0221 cap2
02| caps
33
s 40 |
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nal use RCA connector + Line Dyiver/

Option (I): S/PDIF sir%
Receiver (is suitable for long transmission line)

(Coaxial)
RCA JACK

SPDIF INPUT

8
OFFPAGELEFT-L SPDIFL z
OFFPAGELEFTLY—SPRIFO 3, Py ) (Conxial)
s
RS RCA JACK
T

N

N
<

J7 SPDIF OUTPUT

SN75179 100
R6 S 360
Option (II): S/PDIF signal use fiber optic
tansmitter and receiver module
Us (Optical Transmitter) s (Optical Receiver)
4 CASE CASE 5
g v
9
S 83
TORX178 )
R7
SPDIFI -
sroro = K
PDIFO
SPDIFO ) re
22K
0 +5VDD
+5vDD
47uH
Option (III): Without Line Driver/ Receiver
R9 +3.3V
0
R10
100K
(Coaxial) (Coaxial)
s o R11 RCA JACK C39 R12 RCA JACK
PDIFO \E SPOIFI 1}
SPDIFO e SPDIFI i| 0
100 ®
R13 0.01u SPDIF INPUT
360 SPDIF OUTPUT Ri4 R15
100K 226
At least 10 feet
of transmission R16 R9 and R16:
distance
Graranteed transmission
o distance <= 7 feet
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11. Package Information
48 Pin LQFP Outline Dimensions unit: inches/mm

75 A A

21
8 O 13 I
I / 3
1 12 (»Hﬁ
le] b

Dimensions in inches | Dimensions in mm
Min. | Nom. | Max. | Min. | Nom. | Max.
A1 0.002 - 0.006 | 0.05 - 0.15
A2 0.053 | 0.055 | 0.057 | 1.35 | 1.40 | 1.45
0.007 | 0.008 | 0.011 | 0.17 | 0.20 | 0.27
0.004 - 0.008 | 0.09 - 0.20
0.274 | 0.276 | 0.278 | 6.95 | 7.00 | 7.05
0.274 | 0.276 | 0.278 | 6.95 | 7.00 | 7.05
0.02BSC 0.50BSC
HD 0.350 | 0.354 | 0.358 | 8.90 | 9.00 | 9.10
HE 0.350 | 0.354 | 0.358 | 8.90 | 9.00 | 9.10
L 0.018 | 0.024 | 0.030 | 0.45 | 0.60 | 0.75

o|m|O|lo|T

L1 0.039REF 1.00REF

y - - 0.004 - - 0.10

0 0 - 7 0 - 7
Notes:

1. Dimensions D and E do not include mold protrusion.

2. Dimension b does not include dambar protrusion. Total in
excess of the b dimension at maximum material condition.
Dambar cannot be located on the lower radius of the foot.
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Ordering Information

12. Ordering Information

Part No.

Package

IT2646

48LQFP
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