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GENERAL DESCRIPTION

This is a new audio adapter that provides the next generation of PCI audio performance to the PC market. The adapter not only meets the new demands of advanced PC audio applications but also enables the integration of a complete multimedia subsystem on a single adapter. The adapter functionality and interfaces are compliant with all major industry standards, including the Sound Blaster Compatible, PC97, Windows 95 Direct Sound , Windows Sound System and PCI 2.1 bus specification.

1.1. Features

1.1.1. System Interface

· 32-bit PCI Bus Master, PCI 2.1 compliant.

· < 0.5% PCI Bus Bandwidth for playing 16-bit/stereo/44.1 kHz.

1.1.2. Wavetable Synthesis

· 64-channel 50 MHz pipelined Wave Stream Processor.

· 1-8 MB wavetable Memory downloadable in system memory or 2 MB in local memory.

· Programmable Pan, Tremolo, Vibrato, Rate Conversion and Ton Filtering per channel.

· Programmable effects including Reverb, Chorus, Flange and Echo.

1.1.3. Direct Sound acceleration

· Digital mixing up to 32 Data Streams.

· Hardware sample rate convert to 48 kHz from any sample rate.

1.1.4. Hardware interface

· MPU-401 interface with FIFO.

· High performance Game Port.

· I( S Digital audio Input.

· Programmable Audio Codec Interface.

1.1.5. 3D-Sound

· Programmable 3D Spatial Effects

· Upgradeable to 3D Positional Audio.

1.1.6. Built-in 2-channel Power Amplifier.

· 6 Watt per channel output.

1.1.7. Compatibility

· Fully Sound Blaster and Sound Blaster Pro compatible.

· Windows Sound System hardware register compatible.

· Windows 95, Direct Sound, Microsoft Active X, AdLib compatible.

1.2. Card Figure




1.3. Connectors and D-RAM Sockets

This PCI Sound Card includes up to six internal connectors, four external Jack Ports, one external MIDI/ Joystick connector, one VIDEO connector, one MONO/PHONE connector, one PC-PCI Legacy AUDIO SIDEBAND SIGNAL connector, one MULTI-SPEAKER connector, and one I( S INTERFACE connector.

1.3.1. External Connectors:

J1:
 3.5mm Phone Jack for SPEAKER OUT.
J2:
 3.5mm Phone Jack for LINE OUT.
J3:
 3.5mm Phone Jack for LINE IN.

J4:
 3.5mm Phone Jack for MIC IN.
J5:
Connector for MIDI/JOYSTICK.

1.3.2. Internal Connectors:

J6:
Internal Connector for SPEAKER OUT.

J7:
Internal Connector for LINE OUT.

J8:
Internal Connector for LINE IN.

J9:
Internal Connector for MIC IN.

J10:
Connector for IDE CD-ROM AUDIO IN. (ATAPI)

J11:
Connector for IDE CD-ROM AUDIO IN. (JST)

J12:
Connector for AUX.

J13:
Connector for VIDEO.

JP14:
Connector for I( S INTERFACE.

JP15:
Connector for MULTI SPEAKER.

JP16:
Connector for PC-PCI Legacy Audio SIDEBAND SIGNAL.

JP17:
Connector for MONO/PHONE.

1.3.3. S-RAM Socket.

U6:
42-pin Socket for SRAM 64KX8.
U7:
42-pin Socket for SRAM 64KX8.

1.3.4. Audio Connectors:




CHIP SPECIFICATIONS

1.4. Maestro1

1.4.1. DESCRIPTION

The Maestro1 PCI Audio Accelerator repressents a new generation of architecture that not only meets the new demands of advanced PC audio applications but also enables the integration of a complete multimedia subsystem on either a single adapter or motherboard. Maestro1’s functionality and interfaces are compliant with all major industry standards, including the Audio Subsystem Specification of PC97, Windows® Sound System ®, AC’97 CODEC Interface and PCI2.1 Bus Specification.

The dual-engine architecture consisting of a 64-channel pipelined Wave Processor and a proprietary programmable Audio Signal Processor enables the Maestro1 to efficiently handle multiple audio streams of different types. This allows high-quality music synthesis, multiple PCM data streams at arbitrary sample rates, and voice compression and decompression to occur simultaneously.

The Maestro1 is available in an industry-standard 208-pin Plastic Quad Flat Pack (PQFP) package.

1.4.1.1. PCI Performance Audio

The PCI bus is required for PC audio hardware to smoothly reproduce high-fidelity sounds from internet, MIDI, WAV, and conferencing audio sources. It achieves high-performance functionality by reducing the actual transfer time of audio data and by enabling the transfer of multiple independent data streams. Compared to the ISA bus, PCI improves data transfer efficiency by at least 20 times. This is crucial for low-latency audio applications such as internet interactive audio. While providing a high-performance PCI interface, the Mastro1 retains full compatiblility to existing DOS games through hardware emulation. 

1.4.1.2. DirectSound Acceleration

The Maestro1 provides hardware acceleration of DirectSound data by digitally mixing up to 32 PCM streams and sample rate convert each individual stream form any frequency to 48 KHz. Hardware acceleration frees CPU mips to perform other tasks such as video processing. 

Wavetable and Effect Synthesis

The Maestro1’s 64-channel Wave Processor provides high-quality wavetable synthesis cost-effectively by storing the downloadable variable-sized table samples in system memory. With ESS Technology’s WaveCache™ technology, the MIDI samples are fetched using the PCI bus during MIDI playback. Each channel has independently programmable pan, tremolo, vibrato and tone filtering. The WP is also capable of performing advanced audio effects such as reverb, chorus, flange, echo and 3-D spatial enhancement. 

1.4.1.3. Legacy DOS Game Support

The Maestro1 achieves complete DOS game compatibility through three major schemes: PC/PCI DMA, Distributed DMA, and Transparent DMA. Transparent DMA requires no sideband signals and operates with all Pentium and Pentium Pro chipsets with no constraints. 

1.4.2. FEATURES

· DOS Game compatibility

· 208-pin PQFP package

1.4.2.1. System Interface

· 32-bit PCI Bus Master, PCI2.1 compliant

· < 0.5% PCI Bus Bandwidth for playing 16-bit/stereo/44.1KHz

1.4.2.2. Wavetable Synthesis

· 64-channel 50 MHz pipelined Wave Processor

· 1-8 MB Wavetable Memory downloadable in either system memory or local ROM/DRAM/SRAM/FlashROM

· Programmable pan, tremolo, vibrato, rate conversion and tone filtering per channel

· Programmable effects including reverb, chorus, flange, echo

DirectSound Acceleration

· Digital mixing up to 32 data streams

· Hardware sample rate convert to 48 KHz from any sample rate

1.4.2.3. 3-D Sound

· 3-D positional audio under DirectX™ 5.0

· Enhanced effects (reverb, chorus, echo, vibrato, etc.)

· AC-3 decode acceleration

· External DSP accelerates AC-3

· Upgradeable to host-based algorithm

1.4.2.4. Software Compatibility

· Sound Blaster Pro

· Ad Lib

· Windows Sound System

· Windows 95

· DirectSound

· Microsoft® Active X

1.4.2.5. Hardware Interfaces

· MPU-401 interface with FIFO

· High-performance game prot

· General- Purpose I/O prot

· Communication interface port

· I2S digital audio Input

· Programmalbe audio CODEC interface: 

· PT-101 Audio CODEC

· AC’97 CODEC Interface

· Other 16-bit CODECs

1.4.3. MAESTRO1 ARCHITECTURE BLOCK DIAGRAMS
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PINOUT
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PIN DESCRIPTION

O = Output - 24mA
Og = Output - 24mA

Ob = Output - 4mA
I = Input - TTL

Oc = Output - 24mA
Ib = Input - CMOS Schmitt trigger

PCI sustain output driver
Ic = Input - TTL Schmitt trigger

Od = Output - 24mA. Open drain
Id = Input - CMOS Schmitt trigger with internal pull-up

Oe = Output - 8mA
Ie = Input - TTL with internal pull-up

Of = Output - 16mA
If = Input - TTL Schmitt trigger with internal pull-up

Name
Number
I/O
Definition

Host Interface PCI Bus Pins (51)

HAD[31:0]
1:4,7:10,14:21,38:45,49:56
I/O
Multiplexed address and data lines

HCBE[3:0]n 
11,24,35,48
I/O
Multiplexed command/byte enable

HRSTn
205
Ic
Reset

HPAR
34
I/O
Parity

HCLK 
192
I
PCI bus clock

HFRAMEn
25
I/Oc
Cycle frame

HIRDYn 
26
I/Oc
Initiator ready

HTRDYn 
27
I/Oc
Target ready

HSTOPn 
29
I/Oc
Stop transaction

HLOCKn 
31
I/Oc
 Lock

HIDSEL
12 I
ID
select

HDEVSELn 
28
I/Oc
Device select

HREQn
208
O
Request

HGNTn
207
I
Grant

HINTn 
206
Od
Interrupt request

HSERRn 
33
Od
System error

HCLKRUNn 
32
I/Oc
Clock running

DRAM/SRAM/ROM Interfaces (58)

YAD[7:0] 
151:144
I/O
 ISDN Access: YAD[7:0]

ROMA[23:0] 
142:134,117:1, 10,106:99
I/O
Either ROM or DRAM access. ROM = ROMA[23:0], DRAM = Reserved[23:12], DRAMA[11:0]

RASn
142
I/O
DRAM/SRAM control.

CASn
131
I/O
DRAM/SRAM control.

SRAMWEn 
120
I/O
DRAM/SRAM control.

ROMOEn 
109
I/O
 ROM output enable.

ROMD[15:0]/ RAMD[15:0]
161:154,130:1, 26,124:122
I/O
Either ROM (ROMD[15:0]: ROM data), or DRAM/SRAM (RAMD[15:0]: RAM data) access.

SRAMOEn 
121
I/O
SRAM control.

FLASHWEn
162
O
Flash ROM control.

MCLK
167
I
MPCI bus clock

MBCLK[2:0] 
181,179,177
O
Buffered MPCI bus clocks

AC?7 CODEC Interface (4)

Name
Number
I/O
Definition

SCLK
194
I/Oe
Serial clock.

Default is output. Pull SRAMA[1] low to set to the input.

Must be less than 24.576 Mhz. Tentatively, this frequency is set at 12.5 Mhz (should be within the range of 10-15 Mhz). Data is transmitted after a rising edge of SCLK, and sam-pled on a falling edge of SCLK

SDFS0
196
Oe
Serial data frame sync.New data frames are marked by a LO to HIGH transition on SDFS0 one serial clock period before the frame begins. The transition back from HI to LO may occur at any time provided the HI and LO times of SDFS0 are at least one SCLK period in duration each.

SDI 
197
I
Serial data in

SDO 
198
Oe
Serial data out

IRQ Pins (4)

IRQ5 
190
Og
 ISA IRQ5

IRQ7
191
Og
ISA IRQ7

IRQ9 
199
Og
ISA IRQ9

IRQ10 
200
Og
ISA IRQ10

MPU-401 Interface (2)

TxD
201
O
MIDI transmit data

RxD
202
Ic
MIDI receive data

Game Port Interface (8)

GD[7:4] 
168:171
Id
Game port data

GD[3:0] 
172:175
Ib/O
Game port data

Clocks (3)

OSCI 
164
I
49.152 MHz crystal input

OSCO
165
Ob
49.152 MHz crystal output

C24
204
Ob
24.576 MHz clock output. For CODEC clock source.

SRAM Interface (35)

SRAMA[14:11] 
88:86,79
Ie/Oe
SRAM address. 

SRAMA[14:11] is at input state only during the Reset period. 

Inputs are latched during reset to define Bit [15:13] and Bit [8] of 16-bit Subsystem ID at the offset 2Eh of PCI Config. Space.

SRAMA[10] 
78
Ie/Oe
SRAM address. 

SRAMA10 is at input state only during the Reset period. 

If NC (with internal pull-up): second CODEC is disabled. If 0: Enable second CODEC.

SRAMA[9:2] 
77:71,69
Ie/Oe
SRAM address.

SRAMA[9:2] is at input state only during the Reset period.

Inputs are latched during reset to define Bit [7:0] of 16-bit Subsystem ID at the offset 2Eh of PCI Config. Space.

SRAMA[1]
68
Ie/Oe
SRAM address.

SRAMA1 is at input state only during the Reset period.

If NC (with internal pull-up): SCLK = Output. If 0: SCLK = Input.

SRAMA[0] 
67
Ie/Oe
SRAM address.

SRAMA0 is at input state only during the Reset period.

Pull this pin low to enable local DRAM interface.

SRAMD[15:0] 
96:89,66:59
I/Ob
 SRAM data.

Name
Number
I/O
Definition

SRAMOEn[1:0] 
80,83
Ie/Ob
SRAM output enable.

SRAMOEn[1:0] is at input state only during the Reset period.

Inputs are latched during reset to define Bit [9] and Bit [11] of 16-bit Subsystem ID at the off-set 2Eh of PCI Config. Space.

SRAMWEn
[1:0] 81,84
Ie/Ob
SRAM write enable.

SRAMWEn[1:0] is at input state only during the Reset period. 

Inputs are latched during reset to define Bit [10] and Bit [12] of 16-bit Subsystem ID at the offset 2Eh of PCI Config. Space.

Second CODEC Interface (5)

GSCLK * 
189
Oe
Multipurpose pin. GSCLK, YRDn, GPIO6, or I2SCLK. When used as GSCLK = serial clock.

Must be less than 24.576 Mhz. Data is transmitted after a rising edge of SCLK.

GSDFS0 * 
187
Oe
Multipurpose pin. GSDFS0, YINTn, GPIO4, or I2SLR. When used as GSDFS0 = serial data frame sync 0.

New data frames are marked by a LO to HIGH transition on SDFS0 one serial clock period before the frame begins. The transition back from HI to LO may occur at any time provided the HI and LO times of SDFS0 are at least one SCLK period in duration each.

GSDFS1 * 
188
Oe
 Multipurpose pin. GSDFS1, YWRn, GPIO5, or I2SDATA. When used as GSDFS1 = serial data frame sync 1. New data frames are marked by a LO to HIGH transition on SDFS1 one serial clock period before the frame begins. The transition back from HI to LO may occur at any time provided the HI and LO times of SDFS1 are at least one SCLK period in duration each.

GSDI * 
183
Ie
Multipurpose pin. GSDI, YALE, or GPIO1. When used as GSDI = serial data in.

GSDO * 
182
Q
Multipurpose pin. GSDO, YRSTn, or GPIO0. When used as GSDO = serial data out.

PC/PCI Interface (4)

PCGNTn * 
184
Ie
Multipurpose pin. PCGNTn, YCS0n, or GPIO2. When used as PCGNTn = PC/PCI grant.

PCREQn * 
185
Oe
Multipurpose pin. PCREQn, YCS1n, or GPIO3. When used as PCREQn = PC/PCI request.

PCSINn * 
186
Ie/Ob
Multipurpose pin. PCSINn, or YCS2n. When used as PCSINn = PC/PCI serial IRQ input. COMPAQ: serial IRQ input/output

PCOUTn * 
195
Oe
Multipurpose pin. PCOUTn, or GPIO7. When used as PCOUTn = PC/PCI serial IRQ output.

Peripheral/ISDN Interface (8)

YRSTn * 
182
Oe
Multipurpose pin. GSDO, YRSTn, or GPIO0. When used as YRSTn = reset. A ow?on this pin forces both LAPD and LAPB devices into reset state. The minimum pulse length is 1.8 s.

YALE * 
183
Oe
Multipurpose pin. GSDI, YALE, or GPIO1. When used as YALE = address latch enable. A igh?on this pin indicates an address valid on the multiplexed address/data bus (AD7-0).

YCS0n * 
184
Oe
Multipurpose pin. PCGNTn, YCS0n, or GPIO2. When used as YCS0n = chip select 0. A ow?on this line selects LAPD device for read/write operation.

YCS1n * 
185
Oe
Multipurpose pin. PCREQn, YCS1n, or GPIO3. When used as YCS1n = chip select 1. A ow?on this line selects LAPB device for read/write operation.

Name
Number
I/O
Definition

YCS2n * 
186
Oe
Multipurpose pin. PCSINn, or YCS2n. When used as YCS2n = chip select 2. A ow?on this line selects U interface device for read/write operation.

YINTn * 
187
Ie
Multipurpose pin. GSDFS0, YINTn, GPIO4, or I2SLR. When used as YINTn = interrupt. This pin is shared by both LAPD and LAPB devices.

YWRn * 
188
Oe
Multipurpose pin. GSDFS1, YWRn, GPIO5, or I2SDATA. When used as YWRn = write. Active-low. This signal indicates a write operation. It is common to both LAPD and LAPB devices

YRDn * 
189
Oe
Multipurpose pin. GSCLK, YRDn, GPIO6, or I2SCLK. When used as YRDn = read. Active-low. This signal indicates a read operation. It is common to both LAPD and LAPB devices.

General-Purpose I/O Pins (7)

GPIO0 * 
182
Ie/Oe
Multipurpose pin. GSDO, YRSTn, or GPIO0. When used as GPIO0 = GPIO0.

GPIO1 * 
183
Ie/Oe
Multipurpose pin. GSDI, YALE, or GPIO1. When used as GPIO1 = GPIO1.

GPIO2 *
184
Ie/Oe
 Multipurpose pin. PCGNTn, YCS0n, or GPIO2. When used as GPIO2 = GPIO2.

GPIO3 * 
185
Ie/Oe
 Multipurpose pin. PCREQn, YCS1n, or GPIO3. When used as GPIO3 = GPIO3.

GPIO4 * 
187
Ie/Oe
Multipurpose pin. GSDFS0, YINTn, GPIO4, or I2SLR. When used as GPIO4 = GPIO4.

GPIO5 * 
188
Ie/Oe
Multipurpose pin. GSDFS1, YWRn, GPIO5, or I2SDATA. When used as GPIO5 = GPIO5.

GPIO6 * 
189
Ie/Oe
Multipurpose pin. GSCLK, YRDn, GPIO6, or I2SCLK. When used as GPIO6 = GPIO6.

GPIO7 * 
195
Ie/Oe
Multipurpose pin. PCOUTn, or GPIO7. When used as GPIO7 = GPIO7.

I 2 S Interface (3)

I2SLR * 
187
Ie
Multipurpose pin. GSDFS0, YINTn, GPIO4, or I2SLR. When used as I2SLR = I 2 S left right latch.

I2SDATA * 
188
Ie
Multipurpose pin. GSDFS1, YWRn, GPIO5, or I2SDATA. When used as I2SDATA = I 2 S data input pin.

I2SCLK * 
189
Ie
Multipurpose pin. GSCLK, YRDn, GPIO6, or I2SCLK. When used as I2SCLK = I 2 S clock.

Power Pins (34)

VCC 
5,22,36,46,57, 82,97,107,118, 132,152,163, 176,193
Pwr
+5 volts

GND
6,13,23,30,37,47,58,70,85,98,108,119,125,133,143,153,166,178,180,203
Pwr
Ground

* These pins share more than one function.
PCI CONFIGURATION REGISTERS

1.4.3.1. Register Summary

Reg

Remark

00h
Device ID (reserved)
Vendor ID (reserved)


04h
Status
Command


08h
Base class code (reserved)
Sub-class code (reserved)
Programming interface identifier (reserved)
Revision ID (reserved)


0Ch
Reserved
Header type (reserved)
Latency timer
Reserved


10h
Reserved


14h
Reserved


18h
Reserved


1Ch
Reserved


20h
Reserved


24h
Reserved


28h
Reserved


2Ch
Subsystem ID (reserved)
Subsystem vendor ID (reserved)


30h
Reserved


34h
Reserved


38h
Reserved


3Ch
Max_Lat (reserved)
Min_Gnt (reserved)
Interrupt pin (reserved)
Interrupt line


All reserved locations are Read-only with a default value of zero.
Register Descriptions

Vendor ID 
(00h, 01h, R)
Vendor ID

15
14
13
12
11
10
9
8
7
6
5
4
3
2
1
0
Bit Definitions:
Bits
Name
Description
15:0 
Vendor ID
Identifies ESS as the manufacturer of this device. The ID for ESS is 1285h.

Device ID
(02h, 03h, R)
Device ID 

15
14
13
12
11
10
9
8
7
6
5
4
3
2
1
0
Bit Definitions:
Bits
Name
Description
15:0
Device ID
Identifies Maestro1 as this device. This ID 0100h is assigned by ESS Technology, Inc.

Command
(04h, 05h, R/W)
0
0
0
0
0
0
0
0
0
0
0
0
0
BM
MS
IO

15
14
13
12
11
10
9
8
7
6
5
4
3
2
1
0

Bit Definitions:

Bits
Name
Description
15:3
 - 
Reserved. Always write 0.

2
BM
Bus Master enable/disable.

1 = Enable bus master.
0 = Not bus master.
1
MS
Memory Space access enable/disable.
1 = Enable memory space access.

0 = Disable memory space access.

0
IO
I/O Space access enable/disable.
1 = Enable I/O space access.
0 = Disable I/O space access.
Status (06h, 07h, R/W)
0
0
MA
TA
0
TS
0
FB
0
0
0
0
0
0
0
0

15
14
13
12
11
10
9
8
7
6
5
4
3
2
1
0

Bit Definitions:

Bits
Name
Description
15:14 
-
Reserved.
Always write 0.

13
MA
Received master abort.
To clear, write a 1 to this bit.
12
TA
Received target abort.
To clear, write a 1 to this bit.
11
-
Reserved.
Always write 0.
10:9
TS
DEVSELn timing status.
This device is set to 01 for medium timing.
This location is read-only.
8 
-
Reserved.
Always write 0.
7
FB
Fast Back-to-back capable. Hard wired 1.
6:0
-
Reserved. Always write 0.
Revision ID
(08h, R)
Revision ID

7
6
5
4
3
2
1
0

Bit Definitions:

Bits
Name
Description
7:0
Revision
ID Identifies the revision of this device. This ID 10h is assigned by ESS Technology, Inc.
Programming Interface Identifier (09h, R)
Programming interface identifier

7
6
5
4
3
2
1
0

Bit Definitions:

Bits
Name
Description
7:0
PII
Identifies the programming interface of this device.
This ID 00h is assigned by ESS Technology, Inc.as a default interface.
Sub-Class Code (0Ah, R)

Sub-class code

7
6
5
4
3
2
1
0

Bit Definitions:

Bits
Name
Description
7:0
SCC
Identifies the type of sub-class of this device.

ThisID 01h is assigned by ESS Technology, Inc. as an audio device.
Base Class Code 
(0Bh, R)
Base class code

7
6
5
4
3
2
1
0

Bit Definitions:

Bits
Name
Description
7:0
BCC
Identifies the type of base class of this device.

This ID 04h is assigned by ESS Technology, Inc. as a multimedia device.
Latency Timer
(0Dh, R/W)
LT
0
0
0
0

7
6
5
4
3
2
1
0

Bit Definitions:

Bits
Name
Description

7:4
LT
Number of clocks times 16.

3:0
-
Reserved. Always write 0.

Header Type
(0Eh, R)

SM
Configuration space layout

7
6
5
4
3
2
1
0

Bit Definitions:

Bits
Name
Description

7
SM
Single/Multifunction device. The value is set by theSRAMA0 pin, when sampled during reset:

N.C. (with internal pull-up) = this device is a multi-function device. The MPCI pins are set to Multime-dia PCI mode.

0 = This device is a single-function device. The

MPCI pins are set to Wavetable Memory Mode (ROM/DRAM).

6:0
CSL
Configuration space layout. Defines layout for bytes 10h and up of the PCI configuration space header. Maestro1 supports a 00h header type.

Subsystem Vendor ID
(2Ch, 2Dh, R)
Subsystem vendor ID

15
14
13
12
11
10
9
8
7
6
5
4
3
2
1
0

Bit Definitions:

Bits
Name
Description
15:0
Subsystem
Identifies the subsystem vendor ID of this

vendor ID
device. This ID 1285h is assigned by ESS Technology, Inc.

Subsystem ID
(2Eh, 2Fh, R)
Subsystem ID

15
14
13
12
11
10
9
8
7
6
5
4
3
2
1
0

Bit Definitions:

Bits
Name
Description
15:0
Subsystem
Identifies the subsystem ID of this device.

ID
This ID is generated from strap input pins of SRAMA[14:12], SRAMWEn[1:0], SRAMOEn[1:0], SRAMA11, and SRAMA[9:2].
Interrupt Line
(3Ch, R/W)

Interrupt Line

7
6
5
4
3
2
1
0

Bit Definitions:

Bits
Name
Description
7:0
Interrupt
Interrupt line routing information. Indicates which

line
system interrupt pin the Maestro1 is connected to. The POST software writes the routing infor-mation to the Interrupt Line register as the sys- tem is initialized and configured. The value in this register depends on the system architecture. In x86-based PC system, the values of 0 to 15 correspond with the IRQ numbers 0 through 15, and the values from 16 to 254 are reserved. The value of 255 (the Maestro1 default power-up value) signifies either “unknown” or connection” for the system interrupt.

Interrupt Pin
(3Dh, R)
Interrupt pin

7
6
5
4
3
2
1
0

Bit Definitions:

Bits
Name
Description
7:0
Interrupt
Interrupt pin information. Indicates which interrupt 

pin 
pin the Maestro1 is using. The value is 01h, which corresponds to INTAn.

Minimum Grant
(3Eh, R)
Interrupt pin

7
6
5
4
3
2
1
0

Bit Definitions:

Bits
Name
Description
7:0
Minimum
Min_Gnt. Identifies the burst period needed. The

grant
value is 02h, which corresponds to 500 ns

Maximum Latency
3Fh, R)
Maximum latency

7
6
5
4
3
2
1
0

Bit Definitions:

Bits
Name
Description
7:0
Maximum
Max_Lat. Identifies how often bus access is

 
latency
needed. The value is 18h, which corresponds to 6 ms.

1.4.4. MECHANICAL DIMENSIONS
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1.4.5. ELECTRICAL CHARACTERISTICS

Parameter
Symbol
Min
Max
Unit

Input voltage high: all digital inputs except Xtal[2:1]
VIH
2.4
Vdd+0.3
V

Input Voltage high: Xtal[2:1]
VIH2
2.4
Vdd+0.3
V

Input voltage low: all digital inputs
VIL
-0.3 0.8
V


Output voltage high
VOH
2.4

V

Output voltage low
VOL

0.4
V

Input leakage current

-10
10
A

Output leakage current 

-10
10
A

1.5. STAC9701T-Multimedia Audio Codec for AC'97 

1.5.1. GENERAL DESCRIPTION: 

SigmaTel’s STAC9701 is a general purpose 18-bit, full duplex, audio codec that conforms to the analog component specification of AC’97 (Audio Codec ’97 Component Specification rev. 1.03). The STAC9701 incorporates SigmaTel’s proprietary Sigma-Delta technology to achieve signal quality in excess of 95dB SNR. The DACs, ADCs, and mixer are integrated with analog I/Os which include four analog line-level stereo inputs, two analog line-level mono inputs, and 3 output channels. The Audio Codec ’97 specification calls for separation of the basic analog codec functions from the high level digital control functions for improved noise immunity. Our STAC9701 communicates via the five wire AC Link to any digital component of AC’97 providing flexibility in the audio system design. Packaged in a small AC’97 compliant 48-pin TQFP, the STAC9701 can be placed on the motherboard, daughter boards, add-on cards, PCMCIA cards, or outside the main chassis such as in a speaker. 

1.5.2. FEATURES: 

· High performance   technology
 

· 18-bit full duplex stereo A/D, D/A 
 

· AC-link protocol compliance  

· Operates at either 5 VDC or 3.3 VDC
 

· AC ’97 compliant mixer 

 

· Energy saving power down mode
 

· 48k sample/second rate  

· Six analog line-level inputs  

· Available in 48-pin TQFP 

· SNR > 95 dB thru the mixer and DAC 

1.5.3. ORDERING INFORMATION: 

Part Number
Package
Temperature Range

[image: image6.wmf]Maestro1 Architecture Block Diagram

STAC9701T
48-pin TQFP 7mm x 7mm
0o C to +70o C

 

Key
Dimension TQFP

D
9.00 mm

D1
7.00 mm

E
9.00 mm

E1
7.00 mm

a (lead width)
0.20 mm

e (pitch)
0.50 mm

z
1.4 mm

Package dimensions

PIN #
Signal Name
PIN #
Signal Name
PIN #
Signal Name
PIN #
Signal 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
Vref
39
NC

4
DVss1
16
VIDEO_L
28
Vrefout
40
NC

5
SDATA_OUT
17
VIDEO_R
29
AFILT1
41
NC

6
BIT_CLK
18
CD_L
30
AFILT2
42
AVss2

7
DVss2
19
CD_GND
31
NC
43
NC

8
SDATA_IN
20
CD_R
32
CAP2
44
NC

9
DVdd2
21
MIC1
33
NC
45
NC

10
SYNC
22
MIC2
34
NC
46
NC

11
RESET#
23
LINE_IN_L
35
LINE_OUT_L
47
NC

12
PC_BEEP
24
LINE_IN_R
36
LINE_OUT_R
48
NC

# denotes active low

Pin Designation

[image: image7.wmf]Maestro1 Block Diagram


The STAC9701 block diagram, above, illustrates its primary functional blocks. It performs fixed 48K sample rate DAC & ADC conversion, mixing, and analog processing. The digital interface communicates with the AC’97 controller via the five wire AC-link and contains the 64 word by 16-bit registers. Two fixed 48Kss DAC’s support a stereo PCM-out channel which contains a mix generated in the AC’97 controller of all software sources, including the internal synthesizer and any other digital sources. The Mixer block mixes the PCM-out with any analog sources, then outputs to LINE_OUT. The MONO_OUT delivers either mic only or a mono mix of sources from the mixer. The two fixed 48Kss ADC’s takes any mix of mono or stereo sources and converts it to a stereo PCM-in channel.

[image: image8.wmf]Wave Processor Portion

The STAC9701 is designed primarily to support stereo, 2-speaker PC audio, however, multi-channel encoded stereo can be played out through the LINE_OUT. This encoded signal can be played on normal stereo speakers, or sent to a consumer equipment or other decoding devices via LINE_OUT to an analog input connection for multi-channel playback. Please note: Any unused Input pins must have a capacitor (1-10uF) to ground.

Together with the logic component (controller) of AC’97, STAC9701 can be SoundBlaster and Windows Sound System compatible. SoundBlaster is a registered trademark of Creative Labs. Windows is a registered trademarks of Microsoft Corporation.

1.5.4. PIN/SIGNAL DESCRIPTIONS

1.5.4.1. Digital I/O

These signals connect the STAC9701T to its AC’97 controller counterpart and external crystal.

Signal Name
Type
Description

RESET #
I
AC’97 Master H/W Reset

XTL_IN
I
24.576 MHz Crystal

XTL_OUT
O
24.576 MHz Crystal

SYNC
I
48 KHz fixed rate sample sync

BIT_CLK
O
12.288 MHz serial data clock

SDATA_OUT
I
Serial, time division multiplexed, AC’97 input stream

SDATA__IN
O
Serial, time division multiplexed, AC’97 output stream

# denotes active low

Digital Signal List

1.5.4.2. Analog I/O

These signals connect the STAC9701 to analog sources and sinks, including microphones and speakers.

Signal Name
Type
Description

PC-BEEP
I
PC Speaker beep pass through

PHONE
I
From telephony subsystem speakerphone (or DLP - Down Line Phone)

MIC1
I
Desktop Microphone Input

MIC2
I
Second Microphone Input

LINE-IN-L
I
Line In Left Channel

LINE-IN-R
I
Line In Right Channel

CD-L
I
CD Audio Left Channel

CD-GND
I
CD Audio analog ground

CD-R 
I
CD Audio Right Channel

VIDEO-L
I
Video Audio Left Channel

VIDEO-R
I
Video Audio Right Channel

AUX-L
I
Aux Left Channel

AUX-R
I
Aux Right Channel

LINE-OUT-L
O
Line Out Left Channel

LINE-OUT-R
O
Line Out Right Channel

MONO-OUT
O
To telephony subsystem speakerphone (or DLP - Down Line Phone)


* Note: any unused input pins must have a capacitor (1 uF suggested) to ground.

Analog Signal List

1.5.4.3. FILTER/REFERENCES

These signals are connected to resistors, capacitors, or specific voltages.

Signal Name
Type
Description

Vref
O
Reference Voltage

Vrefout
O
Reference Voltage out 5mA drive (intended for mic bias)

AFILT1
O
Anti-Aliasing Filter Cap - ADC channel

AFILT2
O
Anti-Aliasing Filter Cap - ADC channel

CAP2
O
ADC reference Cap

Filtering and Voltage References

1.5.4.4. POWER AND GROUND SIGNALS

The STAC9701 is capable of operating at either 5V or 3.3V from a single power source, depending on which DVdd is supplied. The following should be noted:

· All DVdd and AVdd inputs are at the same level, 5V or 3.3V 

· DVdd between AC’97 controller and codec pair always run off the same DVdd level. 

 

Signal Name
Type
Description

AVdd1
I
Analog Vdd - 5.0V or 3.3V

AVdd2
I
Analog Vdd - 5.0V or 3.3V

AVss1
I
Analog Gnd

AVss2
I 
Analog Gnd

DVdd1
I
Digital Vdd - 5.0V or 3.3V

DVdd2
I
Digital Vdd - 5.0V or 3.3V

DVss1
I
Digital Gnd

DVss2
I
Digital Gnd

 

Power Signal List  

1.5.5. AC-LINK 
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Below is the figure of the AC-link point to point serial interconnect between the STAC9701T and its companion controller. All digital audio streams and command/status information are communicated over this AC-link. Please refer to the "Digital Interface" section 3 for details.

1.5.5.1. CLOCKING

STAC9701T derives its clock internally from an externally attached 24.576 MHz crystal or oscillator through the XTAL_IN pin. Synchronization with the AC’97 controller is achieved through the BIT_CLK pin at 12.288 MHz (half of crystal frequency).

The beginning of all audio sample packets, or "Audio Frames", transferred over AC-link is synchronized to the rising edge of the "SYNC" signal driven by the AC’97 controller. Data is transitioned on AC-link on every rising edge of BIT_CLK, and subsequently sampled by the receiving side on each immediately following falling edge of BIT_CLK. 

1.5.5.2. RESET

There are 3 types of resets as detailed under "Timing Characteristics".

1. a "cold" reset where all STAC9701T logic is initialized to its default state

2. a "warm" reset where the contents of the STAC9701T register set are left unaltered

3. a "register" reset which only initializes the STAC9701T registers to their default states

After signaling a reset to the STAC9701T, the AC’97 controller should not attempt to play or capture audio data until it has sampled a "Codec Ready" indication from the STAC9701T.

In order for proper operation SDATA_OUT should be "0" during "cold" reset. 

1.5.6. ELECTRICAL SPECIFICATIONS: 

1.5.6.1. ABSOLUTE MAXIMUM RATINGS: 

Voltage on any pin relative to Ground
-0.3V TO +6.0V

Operating Temperature
 0o TO 70o C

Storage Temperature
 -55o TO +125o C

Soldering Temperature
 260o C FOR 10 SECONDS

Output Current per Pin
 +/- 4 mA except Vrefout = +/- 5mA 

1.5.6.2. AC-link DC ELECTRICAL CHARACTERISTICS

 (Tambient = 25 deg C, AVdd = DVdd = 5.0V or 3.3V +/- 10%, AVss=DVss+0V; 50pF external load)

PARAMETER
SYMBOL
MIN
TYP
MAX
UNITS

Input Voltage Range
Vin
-0.30

DVdd +0.30
V

Low level input voltage
Vil
- 
-
0.30xDVdd
V

High level input voltage
Vih
0.40xDVdd
-
-
V

High level output voltage
Voh
0.50xDVdd
-
-
V

Low level output voltage
Vol
-
-
0.2xDVdd
V

Power Supply Current
Icc

70

mA


Id



mA

Power Supply Current, Power Down
IccPD



uA


Id



uA

Input Leakage Current (AC-link inputs)
-
-10
-
10
uA

Output Leakage Current (Hi-Z’d AC-link outputs)
-
-10
-
10
uA

Output buffer drive current
-
-
4
-
mA

DC Characteristics 

1.5.6.3. ANALOG PERFORMANCE CHARACTERISTICS

(Tambient = 25 deg C, AVdd = DVdd = 5.0V or 3.3V +/- 10%, AVss=DVss+0V; Input Voltage Levels: logic low = 0.8V, Logic High = 2.4V; 1 KHz input sine wave; Sample Frequency = 48 KHz; 0dB = 1 Vrms, 10K ohm/ 50pF load, Testbench Characterization BW: 20 Hz – 20KHz, o dB attenuation; tone disabled) 

PARAMETER
MIN
TYP
MAX
UNITS

Full Scale Input Voltage:

Line Inputs

Mic Inputs1
 

-

-
 

1.0

0.1
 

-

-
 

Vrms

Full Scale Output Voltage:

Line Output 5V

Line Output 3.3V
 

-
 

1.0 
 

-
 

Vrms

Analog S/N:

CD to LINE_OUT 5V

Other to LINE_OUT 5V

CD to LINE_OUT 3.3V

Other to LINE_OUT 3.3V
 

90

- 90 -
 

95

95 TBD TBD
 

-

-
 

dB

Analog Frequency Response2
20
-
20,000
Hz

Digital S/N3

D/A 5V

A/D 5V

D/A 3.3V

A/A 3.3V
 

85

75

85

75
 

95

85

TBD

TBD
 

-

-

-

-
 

dB

Total Harmonic Distortion:

Line Output4
 

-
 

-
 

0.02
 

%

D/A & A/D Frequency Response5
20
-
19,200
Hz

Transition Band
19,200
-
28,800
Hz

Stop Band
28,800
-

Hz

Stop Band Rejection6
-85
-

dB

Out-of-Band Rejection7
-
-40

dB

Group Delay
-
-

mS

Power Supply Rejection Ratio (1KHz)
-
-40

dB

Crosstalk between Input channels
-
-
-70
dB

Spurious Tone Reduction
-
-100

dB

Attenuation, Gain Step Size
-
1.5

dB

Input Impedance
10
-

K Ohm

Input Capacitance
-
15

pF

Vrefout
-
0.41 x AVdd

V

Interchannel Gain Mismatch ADC


0.5
dB

Interchannel Gain Mismatch DAC

-
0.5
dB

Gain Drift

100

ppm/deg. C

DAC Offset Voltage

10
50
mV

Deviation from Linear Phase


1
degree

External Load Impedance
10


K ohm

Mute Attenuation (0 dB)
90
96

dB

Analog Performance Characteristics

Notes:

1. With +20 dB Boost on, 1.0Vrms with Boost off

2. +/- 1 dB limits

3. The ratio of the rms output level with 1 KHz full scale input to the rms output level with all zeros into the digital input. Measured "A weighted" over a 20 Hz to a 20 KHz bandwidth. (AES17-1991 Idle Channel Noise or EIAJ CP-307 Signal-to-noise Ratio).

4. 0 dB gain, 20 KHz BW, 48 KHz Sample Frequency

5. +/-0.25dB limits

6. Stop Band rejection determines filter requirements. Out-of-Band rejection determines audible noise.

7. The integrated Out-of-Band noise generated by the DAC process, during normal PCM audio playback, over a bandwidth 28.8 to 100 KHz, with respect to a 1 Vrms DAC output.

BILL OF MATERIEL

1.6. ESS1948 MAESTRO-1 PCI Sound Card

品名:E-81-C00
ESS1948 MASTRO-1
08/14/97
No.
Materiel No.
Description
pcs
Note

1. 
A-BD-001
FERRITE
BEAD
6
D2,L9,L11-14                                        

2. 
A-BD-015
FERRITE BEAD
0805
SMD
8
L1-8                                                

3. 
A-CC-012
0.0022u
0805
SMD
2
C9-10                                               

4. 
A-CC-080
10p
0805
SMD
2
C39-40                                              

5. 
A-CC-088
47p
0805
SMD
6
C5-6,C52-53,C55-56                                  

6. 
A-CC-089
0.1u
0805
SMD
6
C11,C25,C43,C45,C49,C62                             

7. 
A-CC-089
0.1u
0805
SMD
26
CB3-28                                              

8. 
A-CC-090
1500p
0805
SMD
1
C51                                                 

9. 
A-CC-094
0.01u
0805
SMD
4
C58-61                                              

10. 
A-CC-107
1000p
0805
SMD
4
C42,C46,C50,C54                                     

11. 
A-CC-111
470u/16v 
E. Capacitor
2
CT1,CT3                                             

12. 
A-CC-200
10u/25(4@*7) 
E. Capacitor
14
CT10-11,CT13-24                                     

13. 
A-CC-202
100u/16(6@*7) 
E. Capacitor
1
CT6                                                 

14. 
A-CC-202
100u/16(6@*7) 
E. Capacitor
1
CT9                                                 

15. 
A-CC-266
1u
0805
SMD
19
C3,C7-8,C12-24,C41,C63-64                           

16. 
A-CC-266
1u
0805
SMD
2
CT25-26                                             

17. 
A-CR-080
50MHZ
CRYSTAL
1
Y1                                                  

18. 
A-IC-587
IC LM78L05ACZ (T0-92)
1
Q1                                                  

19. 
A-IC-594
TDA1517 SILP 2*6W OP AMP
1
U2                                                  

20. 
A-IC-718
IC LF353 
SMD
1
U3                                                  

21. 
A-IC-759
LM79L05                   
1
Q2

22. 
A-IC-910
STAC9701T
SMD
1
U4                                                  

23. 
A-IC-911
ES1948F MAESTRO-1         
1
U5

24. 
A-L1-004
2.2uH
Inductor
1
L10                                                 

25. 
A-R1-053
R 2.2K
0603 B-TYPE
NET
SMD
1
RP1                                                 

26. 
A-R2-134
Res 33
0805  5% SMD
2
R32-33                                              

27. 
A-R2-137
Res 10K
0805  5% SMD
6
R6,R8,R15-16,R22,R34                                

28. 
A-R2-146
Res 1M
0805  5% SMD
1
R18                                                 

29. 
A-R2-147
Res 2.2K
0805  5% SMD
3
R35-37                                              

30. 
A-R2-148
Res 680
0805  5% SMD
2
R5,R13                                              

31. 
A-R2-196
Res 0
0805  5% SMD
1
R14                                                 

32. 
A-R2-198
Res 47
0805  5% SMD
2
R30-31                                              

33. 
A-R2-294
Res 27K
0805  5% SMD
2
R9,R12                                              

34. 
A-R2-342
Res 1.2K
0805  5% SMD
5
R17,R26-29                                          

35. 
A-R2-347
Res 7.5K
0805  5% SMD
2
R24-25                                              

36. 
A-R2-439
Res 392
0805  1% SMD
3
R3-4,R7                                             

37. 
E-05-271
C00 MAESTRO-1
PCB
1
V1.0                                                

38. 
E-06-037
2 PIN 
Header
2
J18-19                                              

39. 
E-06-070
15PIN D-Typr Female Connector
1
J5                                                  

40. 
E-06-076
7*2 
Header
2
J15-16                                              

41. 
E-06-079
4PIN 4*1 
Header
4
J6-9                                                

42. 
E-06-201
4PIN 2.0  JST  Male Connector
5
J11-14,J17                                          

43. 
E-06-205
ATAPI AUD/CON 4PIN 
Header
1
J10                                                 

44. 
E-06-229
3.5mm 3PIN
PHONE JACK
4
J1-4                                                

45. 
E-10-124
PCI 4 HOLE
BREAKET
1
                                                        

46. 
E-12-032
3mm*P0.5*4
Screw
1
                                                        

47. 
E-17-008
16*30 cm  (black) Anti-Static Bag
1
                                                        

48. 
E-24-003
1g
Desiccation Bag
1
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