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FEATURES

PCI Audio Accelerator add-in card designed to
meet AC '97 specifications

High quality, 2-layer, single sided adapter board
CS4622/24 SoundFusion™ PCI Audio Accelerator
CS4297 SoundFusion Audio Codec '97

Complete suite of Analog and Digital /0O
connections:

External connections on the mounting bracket:
Optical Digital Out, Headphone Out, Line Out,
Line In, Mic In

Internal connections on the board: Coaxial Digital
In/Out, Modem Audio In/Out, CD Audio In, Video
In, Aux In

Sound Blaster Pro™ compatible, MPU-401 and
Gameport interfaces

m Optional hardware volume control connector

m Meets or exceeds Microsofts ® PC 97, PC 98, and
PC 99, both required and advanced, audio
performance requirements.

CrystalClear™
AC '97 PCI Audio Adapter
Reference Design

DESCRIPTION

The CRD4622-6 PCIl add-in board reference design
showcases Cirrus Logic’s Crystal Audio AC '97 add-in
card solution using the CS4622/24 SoundFusion Audio
Accelerator and the CS4297 SoundFusion Audio
Codec '97. This design is a PCI 2.1 compliant, variable
height short card measuring only 4.2" high by 4.7" long.

The CRD4622-6 reference design includes a customer
ready manufacturing kit. Included in the kit are a full set
of schematic design files, PCB job files, PCB artwork
files, bracket drawings, and bill of materials. The design
is production ready as is, or can be easily modified to in-
corporate specific OEM changes. Documentation
source files are available to assist the OEM to quickly

ORDERING INFO CRD4622-6 provide an accurate end user manual.
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ANALOG CHARACTERISTICS The following preliminary results have been found when testing the
CRD4622-6 with the Portable One Plus system from Audio Precision:

Dynamic Range THD+N
Frequency response (A-weighted) (-3 dB FS, unweighted)
Mic In to Line Out (A-A) 32.5 Hz...15 kHz (-3 dB) 91.4dBFS A -84 dB FS
Line In to Line Out (A-A) 12.5 Hz...20 kHz (-0.08 dB) 926 dBFS A -89 dB FS
Line In to Line Out (A-D-A) 16.5 Hz...20 kHz (0.1 dB) 84.5dBFS A -83 dB FS

Notes: Vline in FS =2 Vrms, V mic in FS = 125 mVrms, f = 1 kHz (sine), all gain registers set to 0 dB

GENERAL INFORMATION chip and the audio codec through a standard digital

The CRD4622-6 is areference design of aproduc-  INterfacecaledan AC Link at a48 kHz framerate.
tion-grade AC ‘97 PCI Audio card using the Crys-For more information on AC ‘9? _and. the AC Link,
talClear CS4622/24 SoundFusion PCI AudigP!€@se consult the AC 97 specification [1].
Accelerator and the CS4297 SoundFusion Audidhe advantage of a two chip audio solution is that
Codec ‘97. These two integrated circuits demonthe analog section of a system can be completely
strate Cirrus’ powerful DSP controller and unsurseparated from the noisy digital environment of a
passed CrystalClear audio quality in a single PQbersonal computer. A 5-wire digital link is all that
add-in card reference design. is required to connect the audio codec to the PCI

The design can be based either on the CS4622 hys-based AC'97 controller. This allows the audio
the CS4624 PCI Audio Accelerator, which areSection to reach the required dynamic range of ~90

functionally identical, except for the increased pro9B While making the layout and placement of the

cessing power available with the CS4622 and it8udio section easier to implement.
ability to perform Dolb$ Digital (AC-3®) decod-
ing in hardware. Customers should base their deci-

In the Window® 95 envi ronment, a MIDI stream
and a number of simultaneous audio streams from

sion as to which part to use on whether Dolby
Digital (AC-3) decoding isrequired or not. The re-
mainder of this document will refer to the CS4622
only, but every referenceto this part isequally val-
id for the CS4624, except where noted.

Windows 95 applications may be sent to the
C4622 over the PCI bus. The C$4622 performs
hardware accel erated audio stream mixing and pro-
cessing, including sample rate conversion, 3D po-
sitional audio processing and wavetable synthesis,

Today’s multimedia applications demand highthén sends the output stream over the AC Link to

guality PC audio and many audio connections. T

the CS4297. The CS4297 performs the Digital to

meet this demand Inf8defined the AC ‘97 (Audio Analog Conversion (DAC) for this digital audio

Codec ‘97) specification that defines a two chip au

dio solution [1].

output stream and also provides multiple analog
audio inputs and outputs, analog mixing and Ana-
log to Digital Conversion (ADC).

The idea behind the two-chip solution is to have a _ _
separate audio controller chip connected to the P¢ the native DOS environment, the CS4622 pro-

bus to accelerate increasingly popular audio pro-

ides legacy games compatibility in hardware.

cessing functions such as Microsoft DireBx DOS applications may directly address the legacy

wavetable synthesis, and Dolby Digital (AC-3) de-
coding. A separate audio codec is connected to the
controller for analog mixing and data conversion.
Audio data is transferred between the controller

register set for SoundBlaster® and SoundBlaster
Pro as well as the gameport. The CS4622 also pro-
vides an MPU-401 interface in native DOS. In this
environment the CS4622 receives the MIDI data
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directly from the PCI bus via legacy compatible ¢ Dolby Digital (AC-3) 5.1 channel decoding
1/0. The C4622 performs the wavetable synthesis which can be virtualized on two channels
function and sends the synthesized audio stream to (CS4622 only)

the CS4297 viathe AC Link for digital to analog  The area around the CS4622 includes the required
conversion. bypass capacitors, PLL power supply filter compo-
This card is designed to provide the highest possi-  nents, an EEPROM, the components for the joy-
ble functionality, along withindustry leading audio  stick connection and a buffer circuit for the external
performance at alow manufacturing cost. Carewas  MIDI connection. The layout of this section com-
taken with component placement and signa rout-  plies with the PCI specification version 2.1 [2] for
ing to minimize sourcesthat can degrade audio per-  add-in cards. Please refer to 8ohematic andLay-
formance. The CRD4622-6 is FCC Class B  out sections of this document for more information.
certified for EMC emissions. Cirrus’ analog designFor more information on the CS4622, refer to the
know-how has resulted in a board that preserves tligS4622 Data Sheet [3].

exceptional analog performance of the CS4297. External EEPROM

REFERENCE DESIGN FEATURES The CS4622 EEPROM contains the required Sub-
The CRD4622-6 reference design illustrates a higgystem Vendor ID and Subsystem ID values as well
quality, 2-layer, single sided add-in card layoutas two configuration registers which configure the
The card is sectioned into two main parts: th&oftware driver of the CS4622 to operate in AC ‘97
CS4622 PCI Audio Accelerator (digital) section,Link mode and enable the IEC 958 digital 1/0

and the CS4297 Audio Codec ‘97 (analog) sectiorports. The CS4622 currently requires 8 data bytes

CS4622 PCI Audio Accelerator Section In the EEPROM for configuration.

The CS4622, a PCI 2.1 compliant device, is a bu-ghe PCI Special Interest Group assigns manufac-

. . . . turers a Subsystem Vendor ID. To meet WHQL
mastering, 300 MIPS DSP optimized for audio Slg_standards the Subsvstem ID must be a Non-zero
nal processing. The CS4624 is a reduced cost ver- ’ y

sion of the CS4622, providing 255 MIPS insteadvz_ill_lef' Please call Cirrus Logic PC Products Audio
. . Division at (512) 445-7222 to have a Subsystem ID
An efficient on-chip DMA controller and stream . . i .
. . ssigned to a particular project. A utility, PCIR-
processor DSP core provide a number of sign : NN
rocessing functions includina: RC.EXE, is supplied in this kit to download con-
P g g figuration and OEM specific data to the EEPROM.

For information regarding the programming and

Sound™, DirectSound 3D™, d Direct- , .
oun ,|rec oun an rec timing of the EEPROM, refer to the CS4622 Data
Show™ API's

Sheet [3].

e 3-D positional processing for DirectSound 3D _ _
AP calls using HRTF-based 3D algorithms ~ JOystick/MIDI connection

- Mixing and sample rate conversion for multiple The DB-15 connector allows a joystick and/or an

concurrent 2D and 3D digital audio streams €xternal MIDI device to be connected to the
. CS4622. In the AC’ 97 configuration, the CS4622
 Concurrent General MIDI  compliant, . . .

) . handles the joystick operation. The connector can
wavetable synthesis with 64-note polyphony
and chorus/reverb effects processin also take MIDI data from an external source to the

P 9 CS4622. A buffer circuit allows the CS4622 to

drive an external MIDI interface.
CIRRUS LOGIC ADVANCED PRODUCT DATABOOK
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Digital 1/0

The CS$4622 provides both, digital in and out in a
format compatible with the consumer portion of
IEC 958. An older version of this standard is also
known as S/PDIF. The optical TOS-LINK output
requires only afew additional components to hook
up, but the optional RS422A compliant input/out-
put requires a driver/receiver IC and a transformer
to electrically isolate it from the rest of the board.

Hardware VVolume Control

The hardware volume control feature of the
C$4622 acts as amaster volume control. Thereare
no volume control buttons on the board, but a4-pin
(0.1 inch center) shrouded right-angled connector
can be populated to provide a cable connection to
buttons placed el sewherein the system. Thedesign
allows for a volume up button and a volume down
button. Pressing both buttons at the same time tog-
gles the mute function.

Power Requirements

A Linear Technologies LT1117CST-3.3 voltage
regulator derivesthe +3.3 V supply for the CS4622
and the C$4297 from the +5 V on the PCI connec-
tor. Thisregulator is unnecessary on mother boards
witha+3.3V supply, but was used in thisreference
design because the +3.3 V PCI bus power pins are
not present on some older PCI bus connectors. The
card is aso designed to be used in a5 V PCI con-
nector [2]. Power consumption will vary based
upon the processing tasks being executed. The
maximum current requirement for the +3.3 V pow-
er supply is 300 mA with atypical operating cur-
rent in the 150-200 mA range during normal audio
processing tasks.

CS4297 Audio Codec ‘97 Section

This section contains the components for the vari-
ous analog audio connections. It also includes a
24.576 MHz crystal that acts as the master clock in

for the CS4297 and their placement are discussed
in the CS4297 Data Sheet [4]. Refer to@reund-

ing and Layout section of the data sheet for the rec-
ommended routing of the audio section.

Power Requirements

The CS4297 requires both a digital +3.3 V and an
analog +5 V supply. The digital power is supplied
from the same LT1117CST-3.3 regulator that pow-
ers the CS4622.

A separate regulator is recommended for the ana-
log voltage supply to provide good audio signal
quality. A Motorola MC78MO5ACDT is used to
regulate the +12 V supply from the PCI bus down
to a clean +5 V analog supply. This regulator can
provide up to 500 mA of current, which is enough
for the CS4297, the headphone amp, and the micro-
phone pre-amp.

Audio Inputsand Outputs

A full feature set of the CS4297’s analog 1/0 and

the CS4622’s digital 1/O is represented on the ref-
erence design card through internal and external
connectors:

e Line Out
* Headphone Out

e Lineln

* Micln

« CDAudioIn
e Auxlin

* Video In

* Modem Audio In/Out
* Optical Digital Out
» Coaxial Digital In/Out

Four external 1/8" jacks, one external TOS-LINK
jack, and eight internal header connections are used
for analog and digital inputs and outputs.

an AC ‘97 configuration. The capacitors required
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Line Out two 4-pin (2 mm center) shrouded straight connec-
tors that comply with the PANASONIC and MIT-
SUMI standards respectively have been added as
well. Populating more than one header is optional
and only one of the headers should be connected to
a driving source at any one time.

——
~——

The Line Out connection can either be made
through the external 1/8" jack or the optional inter-
nal 4-pin (0.1 inch center) header. If the 1/8" jack is
used, the internal 4-pin connector becomes dis-
abled. This output can only drive input impedances

greater than 10 kQ. * Maximum input level: 2 Vrms

¢ Maximum output level: 1 Vrms  Differential input using the CD Common pin as
the ground

Headphone Out

An external 1/8" jack is provided for a headphonéA‘UX In
connection. This output is driven by an amplifierr Internal 4-pin (0.1 inch center) shrouded right-
for low impedance loads such as@headphones. angled connector

¢ Maximum output level: 1.4 Vrms (no load); * Maximum input level: 2 Vrms
1 Vrms (32Q load) i
Video In

e Maximum output power: 35 mW/channeI.

(32Q load) Internal 4-pin (0.1 inch center) shrouded right-

angled connector

Lineln « Maximum input level: 2 Vrms
The Line In 1/8" jack provides an input to the Line
In pins of the CS4297.

¢ Maximum input level: 2 Vrms

Modem Audio Connection

The modem audio connection can be made through
the internal 4-pin (0.1 inch center) shrouded right-
MicIn angled connector. This connector carries both a

The Microphone In 1/8" jack provides an input to gnono input and a mono output.

microphone pre-amplifier circuit that applies 18 dB* Maximum input level: 1 Vrms
of gain to the signal. « Maximum output level: 1 Vrms

e Maximum input level: e Minimum load impedance: 1Qk
- Microphone Boost enabled: 12.5 mVrms Optical Digital Out

. ' Digital out is provided through a Toshiba
y S.upports 3?'I0|n' electret (power on ring) and 2TOTX173 TOS-LINK jack on the board edge. The
pin dynamic microphones signal is IEC 958 and CP-1201 compliant.

CD AudioIn Electrical Digital I1n/Out

The CD Audio input provides a 4-pin (0.1 inch cenoptional internal digital in and out connections are
ter) shrouded right-angled connector that is cOMprovided through a 4-pin (0.1 inch center) shrouded
patlble with the SONY and ATAPI standards. TOright_ang|ed connector. Both the driving and re-

accommodate various legacy cable connectiongejyving ends are IEC 958 and RS422A compliant.

- Microphone Boost disabled: 125 mVrms

CIRRUS LOGIC ADVANCED PRODUCT DATABOOK
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SCHEMATIC DESCRIPTION joystick buttons. C48-51/54-58/61 also provide
EMC protection on the external connector.

Figures 1 through 13 show the schematics for the
CRD4622-6 card. This section will describe partiC- Figure 6: S/IPDIF Interface
ular pages of the schematic that need to be dis-

cussed. S/PDIF (IEC 958 consumer) output is available in

both the optical and coaxial format. S/PDIF input
Figure 2: PCI BusInterface is coaxial only. The coaxial input/output circuit

The +12 V power pin is fed directly to the analog ~ US€S @ Texas Instruments SN75179B differential
power regulator. The +5V power pinsare buffered driver/receiver pair and a Schott Corporation
and decoupled through C96/97 and C100/101. The 29398 digital audio transformer. This section may
~12 V and +3.3 V supplies are not used in this deke omitted if no coaxial S/PDIF functionality is re-
sign. The PCI 2.1 specification, chapter 4.4.2.1. réluired. R85 must then be populated instead.

quires each unused +3.3V power pin to be ACEjgure 7: CS4297

decoupled with an average of 0.01 puF per pin an . .
trace lengths not to exceed ¥ inch [2]. A scheme 4 10 pF electrolytic capacitor should be added next

. to pins 25 and 26 if the capacitor connected to the
7 caps, which are shared between the 12 power .

: : : Qutput of the power regulator is located far away
pins, has been devised to satisfy both of these rr- M the CS4297. For the best audi forman
quirements. The TDI and TDO pins are tied to- © © - rorine best audio performance,

. the analog voltage regulator should be located near
gether according to PCl 2.1 spec, chapter 2'2'10'the CS4297. R20 and R21 are termination resistors
Figure 4. CS4622 in the serial AC Link between the CS4297 and the

The 0.1 WUF capacitors connected to the power pir%54622' NPO type capacitors should be used on all

of the CS4622 should be as close as possible to ti2ding capacitors of audio signals to ensure mini-
chip. The inductor L8 is used to filter the powermal distortion. A population option for different

supply for the internal PLL circuit. R60 can be re-00tPrints (HC49S and CA-301) has been provided

moved from a production design, and pin 65 can bi@" the clock crystal.

connected directly to digital ground. R53 and R54gyre 8: Analog Outputs

are termination resistors in the serial AC Link be- . o .

. The line out is driven directly by the CS4297. A
tween the CS4297 and the CS4622. All unused Ir]Dhilips TDA1308 low noise headphone amplifier
IC drives the headphone out. This IC uses a single
ended supply and is biased with Vref from the

Figure5: MIDI and Joystick Interface CS4297. R45/46 are added for short-circuit protec-

A buffer driver circuit is used on the MIDIOUT pin 10"

to provide the necessary 5V TTL compatible OUtFigure 9: Analog Inputs
put on the DB-15 connector. This circuit can be re- .
moved, and R37 populated to bypass the buffe-l;he inputs for AUX, VIDEO, CD, and LINE are

driver circuit if a 3.3 V CMOS compatible output is passed through a divider circuit that reduces the
. ' . : voltage by 50% to allow connection of line level
sufficient. Pull-up resistors are required for the

joystick buttons and the MIDI input. C44-47 andzglr;rge;vlljg ;icljt:ri\r(m:*,so'mEgﬁZn(:!svgri; Zlio lc:o:;alr:cs)
R28-30/36 provide the correct RC constant for th 9 b H P

joystick coordinates and C48-51 de-bounce theC'COlJpIe Into th? €S4297. An optlonal_ second
cap of the same size may be connected in parallel

put and bi-directional pins are tied to their
respective inactive levels through 1Q kesistors.

CIRRUS LOGIC ADVANCED PRODUCT DATABOOK
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to improve low-end frequency response. Pleasse EMC Components
note that the internal CD audio connection utilizes
a pseudo-differential interface with CD_GND as
the common return path for both the left and right

A number of capacitors and inductors are included
to help the board meet EMC compliance tests, such
’ ; _ as FCC Part 15. These components are outlined in
channels. Therefore, the input impedance of this e schematic. The bill of materials has been opti-
block should be half of that of the other inputs. mized to reflect which parts are needed to pass the
The modem connection is both a mono input and  tests for compliance with FCC Part 15 Class B.
output. The output is fed from the CS4297'sModifying this selection of components is likely to
MONO_OUT pin through a divider made of fail the board in EMC compliance tests and is
R66/67. The divider ratio is preset to 0 dB for artherefore strongly discouraged.

output voltage of 1 Vrms. If a lower output voltage
is desired, the resistors can be replaced with apprg:\'-ROUl\]DI NG AND LAYOUT

priate values, as long as the total load on the outp@ihe routing of the CRD4622-6 provides a good ex-
is kept greater than 1@X The input is not divided ample of how a PCI add-in card should look. PCI

to accommodate line level sources up to 1 Vrms. bus based add-in cards have explicit requirements
) - ) on trace lengths that are not imposed on mother-
Figure 13: Microphone Pre-amp and Bias board designs. These trace length limits for add-in

A Motorola MC33078D low noise dual op-amp iscards are as follows:

used to provide a +18 dB gain stage for the micro;  p1avimum trace length for 32-bit signals on 32-
phone and to buffer the phantom power supply for  :c snd 64-bit cards is 1.5 inches.

the mic. The phantom power is derived from the
+5 V analog supply and buffered by U8A to pro-’
vide a maximum of 4.2 V with no load and a mini-
mum of 2.0 V under a 0.8 mA load on the ring a® Trace length for the PCI CLK signal is 2.5 inch-
required by the PC 99 spec [6]. es £ 0.1 inch.

Maximum trace lengths for signals on the 64-
bit extension are 2 inches.

Component Selection « The PCI CLK signal must drive only one load.

Great attention was given to the particular compg> ~Please refer to the PCI 2.1 specification chapter
nents used on the CRD4622-6 board with perfor- 4.3.6. for information on routing PCI bus sig-
mance and package selection as the most important Nals on a motherboard [2].

factors. Listed are some of the guidelines used il'sartitioned Voltage and Ground Planes

the selection of components: _ N ) o

The CRD4622-6 is partitioned into a digital and an
analog section. Correspondingly, the ground plane
* individual parts, no resistor packs is partitioned to keep digital and analog ground cur-
fents from crossing. Ground currents from digital
signals are inherently noisy with respect to analog

signals and should be isolated from the audio sec-

* right-angled shrouded headers for all intemaf;, The first rule in laying out mixed signal PCB's

connections to provide sufficient headroom fofig 4, keep all digital signals over the digital ground

the jacks and prevent wrong hookups by th‘E:Iane and all analog signals over the analog ground
user plane. When digital and analog signals cross

* no components smaller than 0805 package

» all parts except connectors and the crystal a
surface mount

CIRRUS LOGIC ADVANCED PRODUCT DATABOOK
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planes, they introduce noise into the audio section,
reducing performance.

The pinout of the C$4297 allowsthe ground split to
completely separate digital signals on one side and
analog signals on the other. This split is located
very close to the C4297 so analog and digital
ground return currents originating from the
C4297 may flow through their respective ground
planes. A bridge is made across the split to main-
tain the proper reference potential for each ground
plane.

A separate chassis ground is also used for EMC
purposes. All of the componentsthat are placed for
EMC compliance are referenced to this plane. The
chassis ground plane is connected to the analog
ground plane at the external jacks.

C4297 Layout Notes

Please refer to the CS4297 Data Sheet [4] on how
the area under the chip should be partitioned and
how the bypass capacitors should be placed. Pay
close attention to the suggestions for the bypass ca-
pacitors on REFFLT, AFLT1, AFLT2, and the
power supply capacitors. The pinout of the CS4297
isdesigned to keep digital and analog signals from
crossing when laying out the board.

Schematic & Layout Review Service

Confirm Optimum
Schematic & Layout
Before Building Your Board.

For Our Free Review Service
Call Applications Engineering.

Call: (512)445-7222
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Layout drawings
Bracket drawing

Bill of materials

SoundFusion and CrystalClear are trademarks of Cirrus Logic, Inc.
Sound Blaster is a registered trademark and Sound Blaster Pro is a trademark of Creative Technology Ltd.
Dolby and AC-3 are registered trademarks of Dolby Laboratories Licensing Corporation.

Intel is a registered trademark of Intel Corporation.

Microsoft, Windows, and DirectX are registered trademarks of Microsoft Corporation.
All other names are trademarks, registered trademarks, or service marks of their respective companies.
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Figure 1. Block Diagram
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C/BEO

AD8

£f
ermﬂmwk

AD7

ADS

33V PCT G

Fk_)

AD3

1

1
Noo

PCIBUS 5V A

9
@
z
S

L
NHF@M

+5V512}

+5V(13

=]
o}
z
[S]

Figure 2. PCI Bus

[Side B

PCIBUS 5V B

TDI and TDO must be connected
if IEEE 1149.1 is not used

PRSNT1#, PRSNT2# = 00
Power Requirement = 7.5W max

PCI Bus +5V_PCl supply. Place near

! wsvpel pin 1 of the PCI edge connector.

_ltcoe co7
S=10uF 0.1uF
w ELEC | Z5U

DGND
PCI Bus +5V_PClI supply. Place near
! +5V_PCI p

in 62 of the PCI edge connector.
. _j+Cc101 C100

A~10uF 0.1uF
' ELEC 75U
' DGTND

' Unused PCI Bus +3.3V s
' decoupled according to
' Place near PCl edge c

3.3V_PCI_A 3V_PCI_B  +33V_PCI_C
1.21 1.27/P2.25 P1B3/P2.31

} c98 C99 c128
0.022uF 0.047uF 0.047uF

! 750 75U Z5U

) DEND DEND G

. 3.3V_PCI_E 3V_PCIF +33V_PCLG

} 1.39/P2.41 P145/P2.43 P1.55/P2.54

' C130 C131 C132

. 0.047uF 0.047uF 0.047uF
Z5U Z5U Z5U

! DGTND DGTND DEND

upply pins. Must be plated and
PCl spec 2.1, chapter 4.4.2.1.
onnector within 1/4" of pin[s].

S

i
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C102

+12VD
o

+C103

0.1uF =<10uF

Z5U

ELEC

POWER SUPPLIES

] +5V_PClI
+5VA +5V_PClI +3.3VD
]
U6 U7 R
TAB (OUT) |
3 2 L9
ouT IN ouT 31@100MHz ~ +5V_JOY
St S g U 5o =51 A T
[v] .01lu —1~10u - 1~ U 1u
~ MC78MOSACDT ELEC X7R ELEC o LT1117CST-3.3 ELEC 750
FUSE 0.5A
I I
—L— —L—

o

[ol}
o

AGND

Connect AGND to DGND with a 50
Connect CGND to DGND with a 50
edge of the board.

Figure 3.

o
[ol}
o

mil trace near the 4297
mil trace near the finger

Power Supplies

H1
HOLE

CGND
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| 43.3VD

‘ Y U4 CS4622
‘ ‘ | =E0uF
Volume Control ‘ ABITCLK ABITCLK/SCLK AD[0] (38— 25U
‘ ASDOUT: ASDOUT/SDOUT  AD[L A
Co ‘ ASYRC ASYNCRSYNC  AD| B3 A
U 4 REed B8 ' ARST# ARST# AD[4] A
‘ ’ ’ ‘ 66 | ADBL (50 A
‘ JACX JIACX AD[6]
‘ G [X}= ‘ Jacy 81 Iacy AD[7] [A2—4D ‘
‘ R57 100 JBCX 981 38Cx AD[B] [42ADS ‘
) ‘ JBCY 631 38CY AD[9] (44455 PIN73
‘ G aav0 JABL 201 3AB1/SDO?2 AD[10] (43— ‘ X
‘ RS8 100 | JAB2 23| JAB2/SDO3 AD[11] (42— =580
. ‘ JBB1 £2-| IBBULRCLK AD[12] (43— 750
' D - JBB2 44| JBB2/MCLK ADI13] (374 '
. M MIDIIN AD[14] 35— 5745 )
4X1HDR-SN/PB ‘ MIDIOUT MIDIOUT AD[15] S =
‘ R59 10K ADRSt i angfe | = =
. ' VOrUP— 3 | SDIN2/GPIO AD[17] (30—424e | DOND be
VOIDN— 95| VOLUPIXTALI AD[18] i B
: ‘ FECTR — 105 | VOLDNXTALO ~ AD[19 A
‘ EEDATA 195 | EECLK/PCREQ#  AD[20 A
‘ ‘ HET—TOR 84| EEDATIPCONT:  ADIZT A
. ' AD[23]
e - PME# 08| PME AD[2a] (1254074
INTA# INTA# AD[25] (755345 ——<_">ADJ[31..0]
RST# RST# AD[26] (1234
= &k, S, B e o
us s
1 s R61 4.7K DGND REQ# PC|7REQ# AD[29] gAA +3.3VD
3-{a0 vceld FRAME# E# AD[30] {1428
a1 whL IRDY# IRDY# AD[31
3 A2 sici T RDY# TRDY#
Ly SRl ooy
4 #
AT24C04 L cs4 L8
e
= X7R wsv pcl PAR PAR
5= IDSEL IDSEL
= T o5 CRYVDD
oD VDDSREF CRYGNI cs
7 6 1000pF 1uF
am Homon  cowpn 38
i Glae S
Z5U 0 CvDD[4 CGNDl4] [-82 =
— 114 PcivoD[o PCIGNDI0] (332 PeND
T N VN 1221 pCIVDDIL PCIGNDI L
‘ PCIVDD[2 PCIGNDI2 oano
55| PCIVDD[3 PCIGNDI3] (5
+3.3VD +3.3VD +3.3VD ' 3 SEWBB g gg:gwg é 8
‘ +——4Z-| PCIVDD[6 PCIGNDI6| (45—
PIN 29 PIN 39 PIN 47 ‘ Ro2 1 peno? pesheT Res Lo
e’ e’ et ‘ EEPDIS ZLRCLK
.1ul .1ul .1ul
75U 750 750 . oew T80 | ABITCLKz ZSDATA| ==
107 DGND
‘ /7| ASDIN2 SPDIFI %ﬁ:ﬁ SPDIFI
= = = ‘ 85| ASYNC2 SPDIFO SPDIFO
DGND DGND DGND | ’ ARST2# EGPIO[0 85
+3.3VD +33VD +33VD . 281 nero EGPIO[1] 86—
<A NClL EGPIo] [543
‘ “18INCl2|  EGPIO) SUASCLK |30
. <224 Nels EGPéO[ / SECLK 02
%20\ NC[a EGPIO[5/ASDI
PIN 114 PIN 122 PIN 128 ‘ : 0
co3 coa Cco5 5 NER EGP'C’@Q%DQ 3
0.1uF 0.1uF 0.1uF ‘ k EGPIOM [6a
IZSU IZSU Z5U .
‘ RG4 R65
= = = ‘ 10K 10K
DGND DGND DGND !
DEND DEND
Figure4. C4622

) optional ha

rdware volume control -- do not

popu late unless otherwise specified

CS4622 AUDIO
ACCELERATOR

1 CS4622 PCIVDD PINS

. CS4622 CVDD PINS
| +3.3VD

+3.3VD

!
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MIDIIN
MIDIOUT

+ Joystick button pullups still
\ required on Inky -- must be

. populated +5V_JOY
' )
R28 2.2K } .
R29, 2.2K R31 R32 R33 R34 R35
R30, 2.2K ' 4.7K 4.7K 4.7K 47K 47K
R36, 22K } .
9%,
2 1o
102,
31o
112,
410
1 o
21o
132,
6lo
14 )
Ilo
15 [ 2,
= ito
C44 C45 C46 Cc47 C48 C49 C50 C51 C54 C55 C56 C57 C58 C61
——5600pF —=—5600pF ——5600pF ——5600pF ——1000pF =—=1000pF =—1000pF =—1000pF =——100pF ——100pF 4*1008F 4*1008F 4*1008F ::1008F
Txm Txm Txm X7R X7R Txm Txm Txm TNP TNP TNP TNP TNP NP
DGND CGND  CGND  CGND
' R37 100
. populate instead of MIDI o C
. out buffer as necessary J5 JOYSTICK
' SUPPLY PINS
L S DD o ' +5v_JOY +5V_JOY
+3.3VD -y °
N +5V_PCI !
R38 39K ™ ' PIN 1 PIN1 PIN 8 PIN 8
. C62 C63 C64 C65
0.1uF 1000pF 0.1uF 1000pF
' Z5U X7R Z5U X7R
R39 39K . i '
{ 5 %MBTZQO7ALT1 ! | CGND CGND
o .
R41 !
10K '
. Q2 '
MMBT3904LT1 !
‘ R42 ‘
! 20K !
' DGND DGND ‘

. optional MIDI out buffer - populate as necessary

Figure 5. MIDI/Joystick Interface

4 CGND

J3
DB15
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Ul | SN75179B

DRIVER_IN cl JLO'Olu': IEC_958 RX -
SPDIF_RX <] 2R A & —rRVR B 1IX7R - IN
SPDIF_TX > alp vl lcz INSHLD
z 0.01uF RI ;
XTR 7o OUT SHLD
—_ DGTND OUT
DGND —1
,,,,,,,,,,, 5 = . 4X1HDR-SN/PB
0 DGND =
+5V_PCI ‘ o ©
! LO|
R85 | = 1 %
: 10K c3 & R2 374 0
| %leLJJF . L . 5 W
‘ J—L = ‘ 569 g 8
" DGND DGND ! '
populate . place close ‘ 29398
instead of " topinsl ‘ —
S/PDIF I/O . and 4 ' DGND

as necessary

+5V_PCI

R4 8.2
C4
0.1uF
Z5U

_.|

populate as necessary

J2

o O L
%) —=7 DGND
s

I

v
[o)]
=2
o

Figure 6. S/IPDIF Interface

TOTX-173

DGND
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' place close to

If the 10uF capacitor for the
+5V analog regulator is far
from the CS4297 another 10uF

o T0uF
pins 9 and 7 ELEC electrolytic capacitor should
' ' be connected between pins 25
' = ' and 26 of the CS4297.
' DGND )
+3.3VD +5VA
ca1 c22 c23 c24
01uF =—01uF 01uF ==01uF
75U 75U 750 750
+3.3VD
= = +5VA
DGND AGND T u2 CSs4297
22| Avdd1 Avss] (28
. layout Y1 on top of ! Avdd2 AVss2
| Y2-- populate only ! 3| pvdd1 DVss1
. one XTAL \ Dvdd2 DVss2
I ‘ S o A%D
‘ Y1 ‘ R20 47 - R21 47
‘ —||:||—‘ } ASDIN 18- SDATA_IN BIT CLK [-S ABITCLK
20,575 MHzZ ASYNC 191 SYNC SDATA_OU ASDOUT
‘ : ‘ ARST# RESET# .
‘ Y2 ‘ ) LINE_OUT L (32 ’ LINE_OUTL
2| pC_BEEP LINEOUT"R LINEZOUTR
o [] ‘ PHONEIN PHONE 37 co7 _cha
‘ 24,576 MHz ‘ XL 5 AL MONG_OuUf S80pF S80pF
- e - - VIDEO_L 6| VibEo L ALT LINE OUT L |59 S NP NP
L& L &2 VIDEG R & VIDEOR ALT_LINEZOUT_R 30p
NPO NPO CD_COM 2 CD_GND NC1 (33 Ao
— - CD_INR 0 CoR NGz 82—
DGND DGND Mi 2 m}g% Ngi 34 AGND [—>wmono_out
LINE_INL 3 LINE_IN_L NC5[-49— 1 ALT_LINE_OUTL
VREF <} LINEZINR LINEJIN_R NGB 43— ALT_LINEZOUTR
: 27 NCZlas _!_cao ca1
2g | REFFLT Ncs 630pF 680pF
Vrefout NCO |46 8 8
29 NP NP
AFLTL NCI0 42—~
c32 [ cs | c3 | cC3h _!_C36 C37 AFLT2 e
1UF ==0.1u 1uF
Tst Tzsu v
AGND

1
Tzsu TNP(g TNP(I))
-

AGND

Figure7. C$4297
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+5VA

ALT_LINE_OUTR >

ALT_LINE_OUTL >

VREF >

PHONO-1/8

Connect CGND to
AGND at the
jack

LINE_OUTR [

LINE_OUTL >

9 U3A . .
27 . place close to Cc66
1 i 0.1uF |
al, , pins8and 4 50
« TDA1308 ' !
, AGND '
AGND
R44 39K C67 220uF R45 10
+
INELEC
C68 22pF 1/4W
1 INPO
C69 220uF R46 10
+
INELEC
1/4wW
R48 39K
C70 22pF
C71 C72
1 INPO R49 R50 ::3908F ::3908F AGND
47K 47K NP NP
*SVA
AGND CGND
9 u3B
6
A
514
< TDA1308
AGND AGND '
C73 10uF
+
INELEC
C74 10uF
+
INELEC
R51 R52
M 1M C75 C76 AGND
-390pF =—390pF
NP NP
AGND CGND

Figure 8. Analog Outputs

J6

PHONO-1/8

Connect CGND to
AGND at the
jack

INTERNAL

HEADPHONE
JACK

LINE OUT

optional internal line
out -- do not populate
unless otherwise
specified

LINE OUT
JACK

!
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AUX Right

Line Right

8
J9
AUX IN R ANALOG_IN ANALOGioU..—DAUxiR LINE IN v—ﬁgHANALOGJN ANALOGioL..—DLINEJNR
GN 3 INPUT_DIVIDER_AGND A INPUT_DIVIDER_CGND
GN 2 AUX Left PHONO-1/8 Line Left
L 1 IL ANALOG_IN ANALOG70HAUX7L ‘COL‘ET\ICI‘DCYGND ANALOG._IN ANALOG?OQ.—DLINEJNL
(o] at
@) 4X1HDR-AU )
;_U INPUT_DIVIDER_AGND the jack o INPUT_DIVIDER_CGND
AGND
)
C
wn Video Right
Jio MIC1 Preamp
- J11
e) VIDEO IN R ANALOG_IN ANALOG_OL.‘—DVIDEO_R |\/||C 1IN
G_) GND 3 INPUT_DIVIDER_AGND
> GND 2 Video Left PHONO-1/8
W) L 1 LANALOGJN ANALOG_O!| VIDEO_L Connect CGND
< 4X1HDR-AU wAGND at
> INPUT_DIVIDER_AGND the jack
prd AGND
/7
O AGND CGND
m
W)
- CD Right
12
Py CDIN 4 L
ANALOG_IN ANALOG_O! CD_INR
@) R r - - - INTERNAL MODEM CONNECTION
113
3 C111 1uF
8 GN INPUT_DIVIDER_AGND PHONE IN 4 1 PHONE IN
Ihysy —1— !
o) GN 2 €D Common R66 0  Cl121uF
2 GND 3 . . | lysy——<mono_out
L 1 CD_COM_IN CD_COM_O CD_COM
O GND 2
> 4X1HDR-AU INPUT_CD_COMMON
o - - A MONO OUT 1 c113 | cl14 R67 R68
4 4 CD Left 1oopr==100pF 0 47K o 47K
> ) ‘ 4X1HDR-AU NP NP
oy} BND 2 ! ANALOG_IN ANALOG_O! CD_INL
@) Mitsumi pinout L 3 '
o GND 4 . INPUT_DIVIDER_AGND
x . B4B-PH-K AGND AGND AGND AGND
i 15 .
GND 3 .
Panasonic pinout GND 3 !
' R 4 '
' B4B-PH-K

legacy CD  audio connectors -- do not
popu late unless otherwise specified

LT

Figure9. Analog Inputs
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CD_COM_IN

>

L6 R22 3.4K C38 1uF
. 12228 AAA ’ I >CD_COM_OUT
31@100MHz
R23 0 - C39 wr |
C40 R24
100pF A 3.4K 1N,
NP )
optional second cap to
improve low end frequency
response
AGND AGND

input lowpass -- choose either

- the cap or the inductor to
- filter the input -- when not

using the inductor place the
resistor instead -- the

inductor seems to be preferred
on PC internal connections

~ while the cap seems to be

preferred on external jacks

Figure 10

. Input Divider CD Common

!
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ANALOG_IN

>

L1 R5 6.8K C5 1uF
. 12228 AAA ’ I > ANALOG_OUT
31@100MHz
R6 0 - C6 7I wrF [
C7 R7
100pF A 6.8K 1N,
NP )
optional second cap to
improve low end frequency
response
AGND AGND

input lowpass -- choose either

- the cap or the inductor to
- filter the input -- when not

using the inductor place the
resistor instead -- the

inductor seems to be preferred
on PC internal connections

~ while the cap seems to be

preferred on external jacks

Figure11. Input Divider AGND (only one path shown)
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ANALOG_IN

>

L3 ] R11 6.8K Cl1 1uF
2228 AAA } } vy > ANALOG_OUT
31@100MHz
R12 O ‘ 3 - C12 wF |
C13 ‘ R1
——100pF A ‘ é 6.8K &Y
NP
optional second cap to
improve low end frequency
/77 response
CGND j AGND

input lowpass -- choose either

: the cap or the inductor to
~ filter the input -- when not

using the inductor place the
resistor instead -- the

inductor seems to be preferred
on PC internal connections

~ while the cap seems to be

preferred on external jacks

Figure 12. Input Divider CGND (only one path shown)
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+5VA

+BVA rR72
47K
USA +5VA
MC33078D
713 . place close to C118
5 pins 8 and 4 2518':
R73 +C119 R74
68K 10uF 47K
ELEC AGND
aGho
AGND AGND
R75
100K
R76 47K R77 47K
AGND <__]VREF
R78 47 . for development and debug
AN only -- do not populate on
C120 - finaldesign
R79 2.7K 100pF
MIC_BIAS <} NP 5VA
C121 0.33uF usB
MIC_IN [ > 11X7R AGND MC33078D
50 65 > C12J2L0.33uF
R 8K 7
1I%7R >MIC_OUT
+C123
3.3uF
ELEC
AGND
C124 220pF
AGND ) |
NPO
R81 47K
AAN
Figure 13. Mic Pre-amp and Bias
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TOP SIDE

SILKSCREEN TOP
ASSFMBI Y DRAWING

Figure 14. Assembly Drawing
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‘ RBVISIONS ‘
| Z0NE ‘EEIV‘ DBSCRIPTION ‘ DATE ‘ APPROVED |
i NOTES: ] \ i
! . APPLICABLB STANDARDS/SPECIFICATIONS: !
|0 ASMB Y14,5M-1994, DIMANSIONS AND TOLBRANCES D|
‘ MIL-STD-12, ABBREVIATIONS ‘
‘ 2. REMOVE ALL BORRS AND SHARP BDGES. ‘
i 3. MATBRIAL: 035 THK %.003 #1010 CRS 8X R 010 ‘
| STAMP DR SILK SCREEN CHARACTERS .05 HIGH |
! LOCATED APPROXIMATALY AS SHOWN OSING |
- BAST SHOP PRACTICH. -
\ — \
‘ [ %E [ ‘
! iz !
| . \
! oos .044 ‘
‘ BPL | 7T b ‘
| g ! |
| 3 825 .059 ‘
‘ d 1,235 415 ‘
‘ o 1,645 R 04D ‘
1 4x -
‘ — VIBW A 181 ‘
| 2X R.125 ox =
‘ o) 182 .100 N ‘
e 4,450
| DR’ w|
! — wl
= S
\ 4.725 ﬁ ! gl |
! 4x ) P e
| B VIEW B R 014 ‘ |
| E 125 A
‘ — 441 250 E ‘
* 4x i =20 VIBW A o
| R.132 7\, 592 155 —| N S\JL SCALB: 271 |
! @ o 2X R ,080 : ‘
| 656 ‘ |
I 1.185 412 1
! 1.312 722 1
‘ i THLS OOCOMENT CONTAINS INFORMATION WHICH 1S PROPRIBTARY TO CRYSTAL ‘
SAMICONDOCTOR. NO RBPRODOCTION OR POBLICATION OF THIS OOCOMBNT, IN
| LH OR IN PART, SHALL BH MACH WITHOOT WRITTEN AOTHORIZATION FROM '
i 2>< E’ CRYSTAL SEMICONOOCTOR i
| 2. 130 2X10 et e CRYSTAL seurconnuctor corp. |
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Figure 17. Bracket Drawing
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BILL OF MATERIALS

CRD4622-6 Revised: Friday, May 29, 1998

Revision: B1C (EMC optimized)

Bill Of Materials May 29,1998  16:32:20
Item [Quan- Reference Value Type PCB Manufacturer Part Number Description
tity Footprint
1 4 ]C1,C2,C84,C105 0.01uF X7R CSN_0805 KEMET C0805C103K5RAC [CAP, 0805, X7R, .01uF, 10%, 50V
2 31 |C3,C4,C21,C22, 0.1uF Z5U CSN_0805 KEMET C0805C104M5UAC [CAP, 0805, Z5U, .1uF, 20%, 50V
C23,C24,C33,C35,
C62,C64,C66,C77,
C88,C89,C90,C91,
C92,C93,C94,C95,
C97,C100,C102,
C108,C118
3 22 |C5,C6,C8,C9,C11, 1uF Y5V CSN_1206 PHILIPS 12062F105M8BB0O |CAP, 1206, Y5V, 1uF, 20%, 25V
C12,C14,C15,C17,
C18,C32,C34,C38,
C39,C41,C42,
C111,C112,C115,
C116,C125,C126
4 22 |C7,C10,C13,C16, 100pF NPO CSN_0805 KEMET C0805C101J5GAC |CAP, 0805, COG, 100pF, 5%, 50V
C19,C40,C43,C54,
C55,C56,C57,C58,
C61,C82,C83,
C109,C110,C113,
C114,C117,C120,
C127
5 9 |C20,C73,C74,C96, 10uF ELEC CSP_ELEC_170SQ | PANASONIC ECE-V1CA100R |CAP, SMT B, ELEC, 10uF, 20%, 16V
C101,C103,C104,
C106,C119
6 4 |C25,C26,C68,C70 22pF NPO CSN_0805 KEMET C0805C220J5GAC [CAP, 0805, COG, 22pF, 5%, 50V
7 5 |C27,C28,C29,C30, 680pF NPO CSN_0805 KEMET C0805C681J5GAC [CAP, 0805, COG, 680pF, 5%, 50V
C31
8 6 |C36,C37,C71,C72, 390pF NPO CSN_0805 KEMET C0805C391J5GAC |CAP, 0805, COG, 390pF, 5%, 50V
C75,C76
9 4 |C44,C45,C46,C47 5600pF X7R CSN_0805 KEMET CO805C562K5RAC |CAP, 0805, X7R, 5600pF, 10%, 50V
10 7 |C48,C49,C50,C51, 1000pF X7R CSN_0805 KEMET C0805C102K5RAC [CAP, 0805, X7R, 1000pF, 10%, 50V
C63,C65,C85
11 2 |C67,C69 220uF ELEC CSP_ELEC_260SQ | PANASONIC ECE-VOGA221P |CAP, SMT D, ELEC, 220uF, 20%, 4V
12 2 |C98,C129 0.022uF Z5U CSN_0805 KEMET C0805C223M5UAC [CAP, 0805, Z5U, .022uF, 20%, 50V
13 5 ]C99,C128,C130, 0.047uF Z5U CSN_0805 KEMET C0805C473M5UAC [CAP, 0805, Z5U, .047uF, 20%, 50V
C131,C132
14 1 C107 100uF ELEC CSP_ELEC_260SQ | PANASONIC ECE-V0JA101P CAP, SMT D, ELEC, 100uF, 20%, 6.3V
15 2 |C121,C122 0.33uF X7R CSN_1210 KEMET C1210C334K5RAC [CAP, 1210, X7R, .33uF, 10%, 50V
16 1 |Ci123 3.3uF ELEC CSP_ELEC_170SQ | PANASONIC ECE-V1IHA3R3R |[CAP, SMT B, ELEC, 3.3uF, 20%, 50V
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Bill Of Materials May 29,1998  16:32:20 (continued)
Item [Quan- Reference Value Type PCB Manufacturer Part Number Description
tity Footprint
17 1 |C124 220pF NPO CSN_0805 KEMET C0805C221J5GAC [CAP, 0805, COG, 220pF, 5%, 50V
18 1 |F1 FUSE 0.5A PPTC FUSE_MINISMDO050 RAYCHEM miniSMDO050-2 FUSE, SMT, 0.5A hold, 1.0A trip
19 1 H1 HOLE HOLE
20 2 9137 4X1HDR-SN/PB CON_MLX_70553 MOLEX 70553-0038 HDR, 4X1, 0.025" PIN, 0.1" CTR, 150u" SN/PB
21 1 P2 TOTX-173 TOTX173 TOSHIBA TOTX173 CONN, OPTICAL TOSLINK TRANSMITTER
22 1 I3 DB15 CON_DA15F_RA AMP 747845-3 CONN, 15D SHELL, FEMALE, RT ANGLE PC MOUNT]
23 1 P4 PHONO-1/8 CON_STEREO_LZR |LZR ELECTRONICS SJ373 CONN, 1/8" NON-SW. STEREO PHONE JACK
24 1 5 4X1HDR HDR4X1 SAMTEC TSW-104-07-G-S |HDR, 4X1, 0.025" PIN, 0.1" CTR
25 2 136,39 PHONO-1/8 CON_STEREO_LZR |LZR ELECTRONICS SJ372 CONN, 1/8" DOUBLE SW. STEREO PHONE JACK
26 4 138,J10,J12,J13 4X1HDR-AU CON_MLX_70553 MOLEX 70553-0003 HDR, 4X1, 0.025" PIN, 0.1" CTR, 15u" AU
27 1 pP1u PHONO-1/8 CON_STEREO_LZR |LZR ELECTRONICS SJ374 CONN, 1/8" SINGLE SW. STEREO PHONE JACK
28 2 (314,315 B4B-PH-K HDR4X1_080 JST B4B-PH-K HDR, 4 PIN SHROUDED, .08"
29 10 |L1,L2,L3,L4,L5,L6, 31@100MHz FERRITE IND_FB1206 TDK HF50ACB321611-T |IND, FBEAD, 1206, 31@100MHz, 25%
L7,L9,L10,L11
30 1 L8 120@100MHz FERRITE IND_FB1812 TDK HF30ACB453215-T |IND, FBEAD, 1812, 120@100MHz, 25%
31 1 |P1 PCI BUS 5V A PCI_BUS_5V_A PCI BUS 5V SIDE A
32 1 P2 PCIBUS 5V B PCI_BUS_5V_B PCI BUS 5V SIDE B
33 1 |Q1 MMBT2907ALT1 SOT23 NATIONAL MMBT2907ALT1 |TRAN, SO, PNP, SOT23
34 1 Q2 MMBT3904LT1 SOT23 NATIONAL MMBT3904LT1 TRAN, SO, NPN, SOT23
35 1 |R1 75 1/4W RES_1206 PHILIPS 9C12063A75R0J |RES, SO, 1206, 75, 5%, 1/4W, METAL FILM
36 1 |R2 374 RES_0805 PHILIPS 9C08052A3740F |RES, SO, 0805, 374, 1%, 1/10W, METAL FILM
37 1 |R3 90.9 RES_0805 PHILIPS 9C08052A90R9F |RES, SO, 0805, 90.9, 1%, 1/10W, METAL FILM
38 1 |R4 8.2K RES_0805 PHILIPS 9C08052A8201J [RES, SO, 0805, 8.2K, 5%, 1/10W, METAL FILM
39 16 |R5,R7,R8,R10, 6.8K RES_0805 PHILIPS 9C08052A6801F |RES, SO, 0805, 6.8K, 1%, 1/10W, METAL FILM
R11,R13,R14,R16,
R17,R19,R25,R27,
R69,R71,R82,R84
40 10 |R6,R9,R12,R15, 0 RES_0805 PHILIPS 9C08052A0R00J |RES, SO, 0805, 0, 5%, 1/10W, METAL FILM
R18,R23,R26,R66,
R70,R83
41 5 |R20,R21,R53,R54, 47 RES_0805 PHILIPS 9C08052A47R0J |RES, SO, 0805, 47, 5%, 1/10W, METAL FILM
R78
42 2 |R24,R22 3.4K RES_0805 PHILIPS 9C08052A3401F |RES, SO, 0805, 3.4K, 1%, 1/10W, METAL FILM
43 4 R28,R29,R30,R36 2.2K RES_0805 PHILIPS 9C08052A2201J [RES, SO, 0805, 2.2K, 5%, 1/10W, METAL FILM
44 7 |R31,R32,R33,R34, 4.7K RES_0805 PHILIPS 9C08052A4701J [RES, SO, 0805, 4.7K, 5%, 1/10W, METAL FILM
R55,R56,R61
45 10 |R35,R49,R50,R67, 47K RES_0805 PHILIPS 9C08052A4702J |RES, SO, 0805, 47K, 5%, 1/10W, METAL FILM
R68,R72,R74,R76,
R77,R81
46 3 |R37,R57,R58 100 RES_0805 PHILIPS 9C08052A1000J [RES, SO, 0805, 100, 5%, 1/10W, METAL FILM
47 4 |R38,R39,R44,R48 39K RES_0805 PHILIPS 9C08052A3902J |RES, SO, 0805, 39K, 5%, 1/10W, METAL FILM
48 1 R40 5.1K RES_0805 PHILIPS 9C08052A5101J [RES, SO, 0805, 5.1K, 5%, 1/10W, METAL FILM
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Bill Of Materials May 29,1998  16:32:20 (continued)
Item [Quan- Reference Value Type PCB Manufacturer Part Number Description
tity Footprint
49 8 |R41,R59,R60,R62, 10K RES_0805 PHILIPS 9C08052A1002J |RES, SO, 0805, 10K, 5%, 1/10W, METAL FILM
R63,R64,R65,R85
50 1 |R42 20K RES_0805 PHILIPS 9C08052A2002J |RES, SO, 0805, 20K, 5%, 1/10W, METAL FILM
51 2 R43,R47 27K RES_0805 PHILIPS 9C08052A2702J |RES, SO, 0805, 27K, 5%, 1/10W, METAL FILM
52 2 |R45,R46 10 1/4W RES_1206 PHILIPS 9C12063A10R0J |RES, SO, 1206, 10, 5%, 1/4W, METAL FILM
53 2 |R51,R52 1M RES_0805 PHILIPS 9C08052A1004J |RES, SO, 0805, 1M, 5%, 1/10W, METAL FILM
54 1 |R73 68K RES_0805 PHILIPS 9C08052A6802J |RES, SO, 0805, 68K, 5%, 1/10W, METAL FILM
55 1 |R75 100K RES_0805 PHILIPS 9C08052A1003J [RES, SO, 0805, 100K, 5%, 1/10W, METAL FILM
56 1 |R79 2.7K RES_0805 PHILIPS 9C08052A2701J [RES, SO, 0805, 2.7K, 5%, 1/10W, METAL FILM
57 1 |R80 6.8K RES_0805 PHILIPS 9C08052A6801J [RES, SO, 0805, 6.8K, 5%, 1/10W, METAL FILM
58 1 |71 29398 XFR_SCT_29398 |SCHOTT CORP 29398 DIGITAL AUDIO TRANSFORMER, SMT, 1 TO 10 MHZ
59 1 Ul SN75179B SO8 TI SN75179B IC, SO, SOIC8, DIFF. DRIVER/RECEIVER PAIR
60 1 U2 CS4297 QFP48_7X7 CRYSTAL CS4297-KQ IC, SO, AC '97 SERIAL CODEC
61 1 |u3 TDA1308 SO8 PHILIPS TDA1308T IC, SO, SOIC8, 1308, LOW NOISE HEADPHONE AMP
62 1 |u4 CS4622 QFP128_14X20 CRYSTAL CS4622-CQ IC, SO, PCI Audio Accelerator
63 1 |Us AT24C04 512X8BIT SO8 ATMEL AT24C04N-10SC-2.7 |IC, SO, SOIC8, EEPROM, 24C04, 512X8BIT, 2.7V
64 1 |U6 MC78MO5ACDT DPAK MOTOROLA MC78MO5ACDT |IC, SO, +5V REGULATOR, DPAK, 2%, 500mA
65 1 |u7 LT1117CST-3.3 SOT223 LINEAR TECH LT1117CST-3.3 IC, SO, +3.3V REGULATOR, SOT-223, 0.2%, 800mA
66 1 |us MC33078D SO8 MOTOROLA MC33078D IC, SO, SOIC8, 33078, DUAL OP AMP
67 1 |yl 24.576 MHz PAR RES, XTL_HC49S FOX FS24.576 XTAL, 24.576MHz, HC49S, Fund Mode, Par Res
FUND
68 1 [|Y2 24.576 MHz PAR RES, XTL_CA301 EPSON CA-301_24.576M-C |XTAL, 24.576MHz, CA-301, Fund Mode, Par Res
FUND
do not populate the following items:
4 7 |C7,C10,C16,C19, 100pF NPO CSN_0805 KEMET C0805C101J5GAC |CAP, 0805, COG, 100pF, 5%, 50V
C40,C43,C117
29 2 |L3,L11 31@100MHz FERRITE IND_FB1206 TDK HF50ACB321611-T |IND, FBEAD, 1206, 31@100MHz, 25%
40 7 |R6,R9,R15,R18, 0 RES_0805 PHILIPS 9C08052A0R00J |RES, SO, 0805, 0, 5%, 1/10W, METAL FILM
R23,R26,R70
45 1 |R77 47K RES_0805 PHILIPS 9C08052A4702J |RES, SO, 0805, 47K, 5%, 1/10W, METAL FILM
46 1 |R37 100 RES_0805 PHILIPS 9C08052A1000J [RES, SO, 0805, 100, 5%, 1/10W, METAL FILM
49 1 |R85 10K RES_0805 PHILIPS 9C08052A1002J |RES, SO, 0805, 10K, 5%, 1/10W, METAL FILM
68 1 [|Y2 24.576 MHz PAR RES, XTL_CA301 EPSON CA-301_24.576M-C |XTAL, 24.576MHz, CA-301, Fund Mode, Par Res
FUND
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