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FEATURES

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

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

2-layer low cost single sided adapter board
CS4614 SoundFusion™ PCI Audio Accelerator
and CS4297 SoundFusion™ Audio Codec ‘97
Complete suite of Analog I/O connections:

— Line In, Line Out, Mic In, Modem audio connection, CD
Audio In, Video In and Aux In

Joystick/MIDI Interface
Meets or exceeds Microsofts ©® PC'97 and PC'98 ,

both required and advanced, audio performance
requirements.

ORDERING INFO

CRD4614-5

Advanced Product Databook

CrystalClear™
AC '97 Low Cost PCI Audio
Adapter Reference Design

DESCRIPTION

The CRD4614-5 low cost PCI add-in board reference
design showcases Cirrus Logic's Cystal Audio AC '97
CS4614 SoundFusion Audio Accelerator and the
CS4297 SoundFusion Audio Codec '97. This design is
a PCI 2.1 compliant, variable-height, short card measur-
ing only 3.1 inches high by 4.7 inches long.

The CRD4614-5 reference design includes a customer
ready manufacturing kit. In the kit are full schematic and
library design files, PWB job files, and PWB artwork
files. The design is production ready as is, or can be

CMK4614-5 easily modified to incorporate specific OEM value-add.
Documentation source files are available to assist the
OEM to quickly provide an accurate end user manual.
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ANALOG CHARACTERISTICS

Dynamic Range THD+N
Frequency response (A-weighted) (-3dBFS, unweighted)
Mic In to Line Out(A-A) 2 | 100Hz(-3dB)..20kHz(-1dB) 88dB FS A -82dB FS
Line In to Line Out(A-A) 3 10Hz..20kHz(-0.5dB) 93.5dB FS A -89dB FS

Notes: 1. These preliminary CRD4614-5 audio measurements were taken using the Portable One Plus system
from Audio Precision.

2. Vmic_in FS = 125mVrms, f=1kHz (sine), +20dB internal gain set, all other gain registers set to 0dB.
3. Vline_in FS=1Vrms, f=1kHz(sine), all gain registers set to 0dB.

GENERAL INFORMATION hardware accelerated audio stream mixing and pro-

The CRD4614-5 is a reference design of a produc- cessing, including sample rate conversion, 3D po-
tion-grade AC ‘97 PCI Audio card using the Crys_sitional audio processing and wavetable synthesis,
talClear CS4614 SoundFusion PCI Audiothen sends the output stream over the AC ‘97 Link

Accelerator and the CS4297 SoundFusion Audif® the CS4297. The CS4297 performs the Digital-

Codec ‘97. These two integrated circuits demont©-Analog Conversion (DAC) for this digital audio
output stream and also provides multiple analog

strate Cirrus’ powerful DSP controller and unsur-"~""*" ™
passed CrystalClear audio quality in a single Pc3udio inputs and outputs, analog mixing and Ana-

add-in card reference design. The CRD4614-5 alRd-t0-Digital Conversion (ADC).

dio measurements meet or exceed Microsoft'th the native DOS environment, the CS4614 pro-
PC'97 and PC’'98, both required and advanced, awides legacy games compatibility in hardware.
dio preformance requirements. DOS applications may directly address the legacy

Today's multimedia applications demand highregister set for SoundBlaster Pro compatibility, an

quality PC audio and numerous audio connectiondlt€grated FM synthesizer, as well as the gameport.
To meet this demand, Infetefined the AC ‘97 The CS4614 also provides an MPU-401 interface
(Audio Codec ‘97) specification that defines a twan native DOS. In this environment the CS4614 re-
chip audio solution [1]. ceives the MIDI data through legacy compatible
The advantage of a two chip audio solution is thaf©- The €S4614 performs the wavetable synthesis

the analog section of a system can be completefgnCtion and sends the synthesized audio stream to

separated from the noisy digital environment of &€ C54297 via the AC Link for digital to analog

personal computer. A 5-wire digital link is all thatCOnVersion.

is required to connect the audio codec to the Plhis card is designed to provide the highest possi-
bus-based AC’97 controller. This allows the audidle functionality, along with industry leading audio

section to reach the required signal to noise ratio gierformance at a low manufacturing cost. Care was
~90 dB while making the layout and placement ofaken with component placement and signal rout-
the audio section easier to implement. ing to minimize sources which can degrade audio

In the Windows 95 environment, a MIDI Streampen‘ormance. Cirrus’ analog design know-how has

and a number of simultaneous audio streams frofgSulted in a board which preserves the exceptional
Windows 95 applications can be sent to th&nalog performance of the CS4614 and CS4297.

CS4614 over the PCI bus. The CS4614 performs

CIRRUS LOGIC ADVANCED PRODUCT DATABOOK
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REFERENCE DESIGN FEATURES also take MIDI data from an external source to the

The CRD4614-5 reference design illustrates a low CS4614. A buffer circuit allows the MIDIOUT pin
cost two-layer, single sided add-in card layout. The of the CS4614 to drive an external MIDI input.
card is sectioned into three main parts: the CS4614  External EEPROM

PCI Audio Accelerator section, the CS4297 Audio
Codec ‘97 section, and the Analog I/O section.

The CS4614 EEPROM contains the required Sub-
system Vendor ID and Subsystem ID values as well
CHA614 PCI Audio Accelerator Section as two configuration registers which configure the

The CS4614, a PCI 2.1 compliant device, is a bugPftware driver of the CS4614 to operate in AC ‘97
mastering, 255 MIPS DSP optimized for audio siglink mode. The CS4614 currently requires 7 data
nal processing. An efficient on-chip DMA control- PYtes in the EEPROM for configuration. The PCI
ler and stream processor DSP core provide gpecial Interest Group assigns manufacturers a

number of signal processing functions including: Subsystem Vendor ID. To meet WHQL stan-

_ ) _ dards, the Subsystem ID must be a non-zero value.
« Hardware acceleration for Windows 95 Direct-

Sound®, DirectSound3D®, DirectShow™ and A utility, PCIRSRC.EXE, is supplied in thiskit to
Aureal A3D API's download configuration and OEM specific data to

. : . the EEPROM.
» 3-D positional processing for DirectSound3D

API calls using HRTF-based 3D algorithms ~ P1€ase call Cirrus Logic PC Products Audio Divi-
sion at (512) 445-7222 to have a Subsystem ID as-

» Mixing and sample rate conversion for multlpleSigned to a particular project.

concurrent 2D and 3D digital audio streams _ . _ .
For information regarding the programming and

» Concurrent .Gerlueral MIDI compliant, wave- ta'timi ng of the EEPROM, refer to the C$4614 Data
ble synthesis with 64-note polyphony and cho-Sheet 3]

rus/reverb effects processing
Power Requirements

The area around the CS4614 includes the requirés ¥ POWer for the CS4614 is generated from the
bypass capacitors, PLL power supply filter compo> V 0N the PCI connector and regulated to +3.3 V
nents, an EEPROM, the components for the joy<SN9 alow dropout linear voltageregulator. Thisis

stick connection and a buffer circuit for the externajeduired since al PCI dlots are not guaranteed to
MIDI connection. The layout of this section com-Nave +3.3V power pins available in the PCI con-

plies with the PCI specification version 2.1 [2] for"€Ctor slot. The maximum current requirement for
add-in cards. Please refer to the schematic and 1€ +3-3V power supply is 225 mA with atypica
out sections of this document for more informationOPerating current in the 150-200 mA range during

For more information on the CS4614, refer to th&0rmal audio processing tasks.
CS4614 Data Sheet [3]. CS4297 Audio Codec ‘97 Section

Joystick/MIDI connection This section contains the components for the Mic

The DB-15 connector allows a joystick or an exterfln’ Linen, and Line Out audio connections. It also

nal MIDI device to be connected to the CS4614. “anl udesa24.576 MHz crystal that acts as the mas-

the AC’ 97 configuration, the CS4614 handles thd®" clock n gr]l ACh‘97 cor;flguratg)nr.] Thelcapa0|-
joystick operation. The external connection cadl’s require 9” e C54297 and thelr placement
are discussed in the CS4297 Data Sheet[4]. Refer
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to the Grounding and Layout section of the data  Three external 1/8" jacks and four internal header
sheet for the recommended routing the audio sec-  connections are used for analog inputs and outputs.
tion.

Line Out

Power Requirements The output of the CS4297 is capable of driving im-
A Motorola MC78LO5CDT regulates the PClI  pedances greater than 1Q ith a maximum out-
+12 V supply downto provideaclean+5V analog  put voltage of 1 Vrms. These loads are generally
supply for the CS4297. A power regulator isrec-  self powered speakers. Two additional population
ommended for the analog voltage supply toprovide  options are available. The first option is a low-
good audio signal quality. The MC78L0O5CDT reg-  noise, low distortion amplifier for driving head-
ulator can provide up to 100 mA of current, which  phones, typically impedancies greater tharQ32
isenough power for the CS4297 and associated an-  The second option is a power amplifier for driving
alog circuitry. 8 Q or 4Q speakers. The Line Out connection is
Analog 1/0 Section through the external 1/8" jack.

The CS4297 has many analog inputs and outputs
that may or may not be used depending onthesys-  Headphone Amp output option:
tem’s application. Unused inputs should be tied tQ
Vrefout (pin 28) or capacitively coupled to the an-

alog ground plane. The analog section contains the _
components for a headphone amplifier or powet Maximum output level: 2.0 Vrms

amplifier as a stuff option. Power Amp output option:
The Modem Audio, CD ROM, Video In and Aux ,
In headers are also part of the Analog 1/0O section.
Each header has a few resistors and capacitors as-
sociated with it. The header and its associated com-

Maximum output level: 1 Vrms

Capable of driving low impedance loads such
as 32Q headphones

Capable of driving low impedance loads such
as 4Q or 8Q speakers

Maximum output level: 2.9 Vrms into 4

ponents may or may not be necessary depending on ©' 8Q
the audio inputs implemented. MicIn
Audio I nputs and Outputs The Microphone In 1/8" jack provides a single-

A full feature set of the CS4297’s analog 1/0 is rep€nded microphone input (as opposed to differen-

resented on the reference design card through intdfa!), Supporting most common types of dynamic or
nal headers and external connectors: phantom powered microphones. The microphone

input provides no signal amplification, but a 20 dB

* Line Out gain block inside the CS4297 can be software en-

* Micln abled (the “Boost” button in the Windows input ap-

« Lineln plet) if signal levels are too low. In many cases, the
additional “Boost” will be required with the

* CDROMIn CRD4614-5 implementation in order to achieve a

* Modem audio connection desirable audio level.

* AuxlIn * Supports 3-pin phantom power and dynamic

e Video In microphones

CIRRUS LOGIC ADVANCED PRODUCT DATABOOK
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* Microphone power is provided on the ring con- Wired as:
nection of the 1/8" stereo jack ~ Pin1:Phone_In (from modem)
Lineln - Pin 2 : Analog Ground

The Line In 1/8" jack provides an input to the Line
In pins of the CS4297.

e Maximum input level: 1 Vrms

Pin 3 : Analog Ground

- Pin 4 : Mono_Out (to modem)
* Phone_In maximum input level : 1 Vrms
CD ROM In « Mono_Out maximum output level: 0.7 Vrms

The CD-ROM audio input headers are connected iﬂ\ux In
parallel, which means only one can be active at a
time. The first header is a 4 pin (0.1 inch center)
shrouded connector that fits most CD ROM audie Wired as:

adapter cables. The second is a 4 pin (2 mm center) Pin 1 - Left Channel
shrouded connector. The OEM will need to make it
clear to end users which one to use, or delete the ~
unused connector entirely. - Pin 3 : Analog Ground

Internal 4 pin header (0.1 inch center)

Pin 2 : Analog Ground

e Maximum input level: 1 Vrms - Pin 4 : Right Channel

+ Differential input using the CD common pin ase Maximum input level: 1 Vrms
the ground

. . Video In
e 0.1 inch connector wired as: _ _
. * Internal 4 pin header (0.1 inch center)
- Pin 1: Left Channel )
- Wired as:

- Pin 2 : Analog Ground .
- Pin 1 : Left Channel

- Pin 3 : Analog Ground )
- Pin 2 : Analog Ground

- Pin 4 : Right Channel
* 2 mm connector wired as:

- Pin 1: Right Channel

- Pin 2 : Analog Ground

- Pin 3 : Left Channel

- Pin 4 : Analog Ground

- Pin 3 : Analog Ground
- Pin 4 : Right Channel
* Maximum input level: 1 Vrms

SCHEMATIC DESCRIPTION

Figures 1 through 8 show the schematics for the
CRD4614-5 card. This section will describe partic-
Modem Audio Connection ular pages of the schematic that need to be dis-

The Modem audio header provides an audio intefussed-
face between the sound card and a modem. T'Fﬁgurez: CS4614 PCI Accelerator

Mono Out signal from the CRDA4614-5 transfers]_he 0.1uF capacitors connected to the power pins

audio to the Modem, and Phone In receives aUdl(()Df the CS4614 should be as close as possible to the
from the modem.

_ _ chip. L3, C56, and C57 are used to filter the power

* Internal 4 pin header (0.1 inch center) supply for the internal PLL circuit. R19 and R20
CIRRUS LOGIC ADVANCED PRODUCT DATABOOK
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are termination resistors in the serial AC link be-
tween the CS4297 and the CS4614. The low drop
out voltage regulator, the Micrel MIC2920A, is
used to provide the required +3.3 V to the C$4614
in the absence of +3.3V on the PCI bus. Two pack-
aging options are supported. U8 is a SOT-223 sur-
face mount package, and U9 is a TO-220 pin-in-
hole package. Zero ohm resistors are provided as a
stuffing optionif +3.3V isknownto be available on
the PCI bus.

Figure 3: CS4297 AC’97 Audio Codec

For the best audio performance, the analog voltage
regulator, an MC78L 05, should be located near the
C4297. Two packaging options are supported. U2
isan SO8 surface mount package, and U3 isa TO-
92 pin-in-hole package. R17 and R18 are termina-
tion resistors in the serial AC link between the
CHA297 and the CH4614. NPO-type capacitors
should be used on all loading capacitors of audio
signals to ensure minimal added distortion. Two
footprints are also provided for the crystal, X TAL.
A CA-301 pin-in-hole footprint, Y 1, for miniature
crystals, and a standard HC-49U package, Y2,
which can be bent over and soldered to the card.

Figure 4 : Line In, Mic In, CD-ROM In

The 220 pF capacitors on these input lines are pro-
vided for EMC suppression. These may be re-
moved if EMC testing determines they are not
required.

1 pF capacitors are used on the Line In circuit to
decrease the low-end frequency corner. Notice the
absence of a voltage divider on these inputs. The
maximum signal level that can be apply to thesein-
putsis1l Vrms.

Phantom power, derived from the clean +5VA, is
applied to the “ring” of the Mic In jack. A 1jaF ca-

pacitor is added for additional filtering. If a micro-
phone that requires phantom power on “tip” i

populating R3 is not compliant with PC-99 Audio
Specifications.

An additional CD-ROM connector footprint, J2, is
provided to support the legacy 2mm, Panasonic
style, analog connector. Since J1 and J2 are in par-
rallel, only one CD-ROM audio cable can be in-
stalled. It is recommended that only one connector
be installed at build time. If both are populated for
maximum flexability, care should be taken by the
OEM to notify users that only one device can be at-
tached.

Figure5: AuxIn, Video In, Modem

The 220 pF capacitors on these input lines are pro-
vided for EMC suppression. These may be re-
moved if EMC testing determines they are not
required.

No standard exists for the internal modem connec-
tor. R34, R35, and R36 are added in case voltage
dividers are required to adjust signal levels.

Figure6 : Line Out, Headphone Amp,
Power Amp

Three population options are provided for audio
out. The first population option is a headphone am-
plifier, the Motorola MC1458, which is capable of
driving stereo headphones with impedances greater
than 32Q or powered speakers. A jumper must be
installed across pins 2 & 3 of J7 and J9 for proper
operation. The headphone amp can be bypassed by
the OEM or customer by installing the jumper
across pins 1 & 2 of J7 and J9.

The second population option is the addition of a
power amplifier, the Philips TDA1517P. This op
amp is capable of driving 4 orBspeakers as well

as headphones and powered speakers with a mar-
ginal decrease in audio performance. A jumper
must be installed across pins 2 & 3 of J7 and J9 for
proper operation. The power amp can be bypassed

Soy the OEM or customer by installing a jumper

shipped with this product by the OEM, then R3,. . 45 pins 1 & 2 of J7 and J9.
should be populated and R2 removed. Note that

CIRRUS LOGIC ADVANCED PRODUCT DATABOOK
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The third and least expensive option is to not pop-
ulate either the headphone amp or power amp. This
option is the least flexible since only powered
speakers can be driven. A jumper must beinstalled
acrosspins1 & 2 of J7 and J9 for proper operation.

Figure 7 : MIDI and Joystick Connection

A buffer driver circuitisused onthe MIDIOUT pin
to provide necessary 5V TTL compatible output on
the DB-15 connector. This circuit can be removed,
and R37 populated to bypass the buffer circuit if a
3.3V compatible output is sufficient. Pull-up resis-
tors are required for the joystick buttons and the
MIDI input. L4, C72, C77, C78, C79 are provided
for EMC suppression and can be removed if EMC
testing shows they are not required. Replace L4
with a0 ohmresistor. C73 - C76 and C80 - C83 are
functional to the joystick circuitry as well as pro-
vide for EMC suppression and therefore must not
be removed.

Figure 8: PCI Bus Connection

The PCI 2.1 specification requires that each unused
+3.3 V power pin should be connected with an av-
erage of 0.01 pF capacitor [2]. Seven 0.1 uF capac-
itors in parallel provide the required capacitance
for the +3.3 V power pins. Zero ohm resistors R43
and R44 can be used to omit the +3.3V regulator if
this voltage is known to be provided on the PCI
bus.

Component Selection

Great attention was given to the particular compo-
nents used on the CRD4614-5 board with costs,
performance, and package selection asthe most im-
portant factors. Listed are some of the guidelines
used in the selection of components:

» all capacitors greater thanuE will be pin in
hole aluminum type.

* no components smaller than 0805 package

» 8 pindevices will be in surface mount packages.

* the TDA1517P power amp will be pin in hole
package

» dual footprint for XTAL. Standard H49U with
GND pad and small circular CA-301 pin in hole
package

» Dual footprint for +5V and +3.3 V regulators.
Surface mount and pin in hole packages are
supported.

EMC Components

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
the schematic. They may or may not be needed in a
particular design, so the footprints are added in
case they are necessary. EMC testing should show
where problem areas exist, and components can be
added to those areas. EMC components can also be
removed in areas that do not show problems.

GROUNDING AND LAYOUT

The component layout and signal routing of the
CRD4614-5 provides a good example of how to
layout a PCI add-in card. PCI-bus based add-in
cards have explicit requirements on trace lengths
that are not imposed on motherboard designs.
These trace length limits for add-in cards are as fol-
lows:

* Maximum trace length for 32-bit signals on 32-
bit and 64-bit cards is 1.5 inches.

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

» Trace length for the PCI CLK signal is 2.5 inch-
es £ 0.1 inch.

* The PCI CLK signal must drive only one load.

Please refer to the PCI 2.1 Specification[2], Section
4.3.6, for information on routing PCI bus signals on

- use single package components - no resistor pagnotherboard.

CIRRUS LOGIC ADVANCED PRODUCT DATABOOK
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Partitioned Voltage and Ground Planes

The CRD4614-5 is partitioned into adigital and an-
alog section to keep digital and analog ground cur-
rents from crossing. Ground currents from digital
signals are inherently noisy with respect to analog
signals and should be isolated from the audio sec-
tion. Thefirst rulein laying out mixed signal PCBs
isto keep all digital signals over the digital ground
plane and all analog signals over the analog ground
plane. When digital and analog signals cross
planes, they introduce noise into the audio section
reducing performance.

The pinout of the CS4297 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 CS4297 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.

The area around the crystal oscillator and the two
XTAL signas should be filled with copper on the
top and bottom sides and attached to digital ground.
This ground plane serves to keep noise from cou-
pling onto these pins. All data convertersare highly
susceptible to noise on the crystal pins.

A separate chassis ground is also used for EMC
purposes. All of the components that are for EMC
compliance are referenced to this plane. The chas-
sis ground plane is connected to the analog ground
plane at the external jacks. Chassis ground is also
connected to digital ground near the joystick con-
nector.

C$4297 Layout Notes

Refer to the C4297 Data Sheet[4] on how the area
under the chip should be partitioned and how the
bypass capacitors should be placed. Pay close at-
tention to the suggestions for the bypass capacitors
OnREFFLT, AFLT1, AFLTZ2 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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Figure 1. Block Diagram of CRD4614-5
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Figure2. CS4614 PCl Audio Accelerator and Digital Power
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CRD4614-5
CrystalClear™ AC '97 Low Cost PCI Audio Adapter

!

——= CIRRUS LOGIC
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Figure 3. CS4297 AC'97 Audio Codec and Analog Power
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CRD4614-5 e

CrystalClear™ AC '97 Low Cost PCI Audio Adapter e —

——= CIRRUS LOCGIC

LI ne I n c7 1. 0uF
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I3 /\4283— . 1 [ >SLINE_INL
| o _LClO B ) our
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220pH 220pF
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Figure4. Lineln, MicIn, CD-ROM In
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CRD4614-5
lear™ AC '97 Low Cost PCI Audio Adapter

——
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Figure5. AuxIn, Video In, Internal Modem
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CRD4614-5

CrystalClear™ AC '97 Low Cost PCI Audio Adapter

C23 & C24 ARE REQUI RED FOR PONER AMP ONLY.
STUFF R4 & R7 WHEN USI NG HEADPHONE AMP.

i
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3] J9 | c24 470UF
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Figure6. Line Out, Headphone Amp, Power Amp
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Figure 7. Joystick/MI1DI Circuitry
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CRD4614-5
CrystalClear™ AC '97 Low Cost PCI Audio Adapter

——= CIRRUS LOCGIC

PCl Bus +3. 3V supply.

+12VD 45V POl +3.3V_PQ *3.3V.PA 45V_PO-12VD Pl ace near PCl edge
RF: connect or +3.3V_PCl
P1 PCl BUS P2
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ROVD? [12 Side B near pin 1 - 1uF 27| PRONT2 PRSNT2#, PRSNTL# = 00
a2 2 [31 G\D13 Power Requirenent =
RSVD3 = RSVD6 7. 5W nma;
RST H2 >>RST# o 2+ G\D14 X
+5v4 8 CLK <} CLK
GNT [ >GN\T# G\D15
G\D3 [ RE¥ [ > RES
RSVD4 2 AD30, AD31 2 +5V10
21 AD29 51 AD31
+3. 3Vl 55 AD28, 551 AD29 +3.3V_PCI +3.3VD
AD28 52 AD26/J\AD27 55 G\D16 o~
AD26 5 oo £+ AD27 N
GND4 25 AD24, 25 AD25 0
AD24 42 42443, 3v7 R43
| DSEL 57 >| DSEL AD23 C/ BE3K > 551 C/ BE3 [
+3.3V2 |5 AD22 54+ AD23 0
AD22 9 AD20, AD21 GND17 R44
AD20 |4 anat 234 App1
GND5 -39 D18 23 AD19
ﬁB}E 3 Ab16\ab17 32 :\%'19\/8 POPULATE 0 CHM
+3, 3V3 52 o BE2K > A= RESI STORS ONLY | F 3.3V
= 34 FRANE# | s 32 G\DIB I'S AVAI LABLE ON PCI
OND6 135 6! RDY BUS AND 3.3V REGULATOR
TROY 38 TRDY# 36 143 73v0
GND7 -3 DEVSEL# > 25— DEVSEL I'S NOT REQUI RED
35%9: 20 STOP# 2 %&g
+3. —
40 PERRY > 23 PERR
SBO 45 457 3. 3V10
AR [43 PAR SERRIL > 431 357511
+3.
AD15 jg == AD14 C BEL > jé C/ BE1 +3.3V_PCI
+3. 3V5 72 AD13 73] ADL4
ADL 47 ADll/ AD12 47 GND2
ADL1 (41 AbL0 48| 012
a9 42 ADo 8- AD10 ’ ’
Kevs 21 o 1 keva 94 C95 96 7
/ BEO 2% C/ BEO# £os 2 ADB
+3.3V6 23 ADS 2 AD7 —|—.1uF TluF TluF —|_.1uF
ﬁg 5 AD4 AD5 5 Z%SC&‘VIZ =
6 AD3 6 =
GNDL0 AD2 AD3 G0
AD2 28 e N G\D22 Unused PCI Bus +3.3V supply.
ADO (28 d 281 AD1
+5V5 2% 9 22 +5V11 Pl ace near PCl edge
REQ64 61 i{>AD[ 31..0] 61 ACK64 connect or
+5V6 62 ) 62 +5V12
v E . +5V13
Side A 03 +092 sde 8
PCl _BUS 5V_A - 10UF PCl _BUS 5V_B
. 1uF T
NETID —_

Connect AGND to DGND with a 50 mi|l trace near the CS4297
Connect CGND to DGND with a 50 mil trace near the finger
edge of the board.

Figure8. PCl Bus
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14, SURFACE MOUNT PAD SOLDER PLATING MUST BE FLAT TO A MAXIMUM OF 2 O
003" ABOVE BOARD SURFACE. >
13. PLATE EDGE CONNECTOR, .00003" MINIMUM GOLD THICKNESS OVER .0002" @)
MINIMUM LOW STRESS NICKEL. “\15
5750 Qe oL BRAG @ SIZE_| QTY | SYW | PLTD 12..060" MAXIMUM RADIUS ON ALL INSIDE CORNERS. —
T o y252] P IPLTD 1. DIMENSIONS AND TOLERANCES PER ANSI Y14.5M. o
et adpe e e, e | 2500 0 | 2] o | s
T + . w5 5 Lo 10, FABRICATE IN ACCORDANCE WITH IPC-ML-950¢, CLASS 2. o
LED O et ey, catt e o 6 | 1| s |mm 9. BOARD SHALL MEET THE REQUIREMENTS OF UL796 WITH A FLAMMABILITY RATING o
. A .
I A o F o + 55|« 1 [pm OF 94V-0. VENDOR'S UL LOGO OR DESIGNATION SHALL BE LOCATED ON SOLDER 24
o ki SR S + .t
¥ 1 I*‘#’ e e f+« = 63 9| U |NPLTD SIDE OF BOARD. mv)
e gt e, Tpe o R, I 67 | 3| V [PTD 8  REMOVE ALL BURRS AND BREAK SHARP EDGES .015 MAX. Q
PR T ety 1t . | 15| ow [
e L R IR R o) i e’ T T o 7. SILKSCREEN COMPONENT SIDE USING WHITE EPOXY INK. (Zg
b D R
I %+ Lt £y R R R 6. WARP OR TWIST OF BOARD SHALL NOT EXCEED .010 INCH  PER INCH. o
R R . =
1} I S T, o w | 2] 7 |mm 5. APPLY SOLDERMASK OVER BARE COPPER. SOLDERMASK TO BE PER IPC-SM-B40, o
o i R TP TYPE A, CLASS 3, COLOR: TRANSPARENT BLUE. ALL EXPOSED CONDUCTIVE z
T ; o Bt et A e W**‘;’T# SURFACES TO BE SOLDER COATED. QO
~475— - -475 4. CONDUCTOR WIDTHS AND SPACING SHALL BE WITHIN +/- 20%  OF ARTWORK _(%
‘ ‘ ‘ H‘ ‘ ‘ 0.015 CHAMFER ORIGINALS. =
£k o R O wy 0 PERG 3. ALL HOLES SHALL BE LOCATED WITHN .003" DIAMETER OF TRUE  POSITION. LAYER
pay PRy w
g 23 & P/N CRO4GI4-5_ REV. £ TO LAYER REGISTRATION SHALL BE WITHIN .003". ALL HOLES SURROUNDED BY
BRDC.1998
% & LAND SHALL HAVE A MINIMUM ANNULAR RING OF .003.
LAYUP DETAIL DETAIL A 2. UNLESS OTHERWISE SPECIFIED ALL HOLE DIMENSIONS APPLY AFTER PLATING, ALL
2 LAYER °zo’« PLATED THROUGH HOLES TO HAVE A MINIMUM OF .001" COPPER.
SILKSCREEN (TOP SIDE) 0.060 1. MATERIAL: COPPER CLAD PLASTIC SHEET PER MIL-P—1394/4 GFN FINISHED
SOLDERMASK  (TOP SIDE) +010 COPPER WEIGHT SHALL BE 1 0Z. COPPER ON INTERNAL SIGNAL LAYERS, 2 OZ.
LAYER 1 (TOP SIDE) | I COPPER ON PLANE LAYERS, OUTER LAYERS TO BE 2 OZ. FINISHED. LAMINATE
i /1 -032 +/- 07 0,030 USING PRE-PREG MATERIAL PER MIL-P-13949/12, TYPE PC-GF. OVERALL BOARD
LAYER 2 (BOTTON SIDE) | +005 } THICKNESS TO BE .062 +/- .007
SOLDERMASK (BOTTOM SIDE) AL
SILKSCREEN <BOTTOM S\DE) NOTES: UNLESS OTHERWISE SPECIFIED

Figure 12. Drill Drawing and Manufacturing I nstructions
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BILL OF MATERIALS

CRD4614-5C_H

Iltem |Qty [Reference Part Description Type |Package |Manf. Part Number
1 9 C15,C32,C34,C36,C40,C84, |ALUM ELECT,10uF,20%,16V,POL CAP PIH PANASONIC |ECA-1CM100
C88-89,C92
2 2 C29,C31 ALUM ELECT,100uF,20%,16V,POL |CAP PIH PANASONIC |ECA-1CM101
3 13 |C1-3,C7-8,C11-12,C16,C18, |CERM CAP,1.0uFR16V,Y5V CAP SMT-1206 |MURATA GRM42-
C50-51,C99-100 6Y5V105Z016BL
4 37 |C17,C30,C33,C41-44,C49, CERM CAP,.1uF,10%,50V,X7R CAP SMT-0805 |[KEMET C0805C104K5RAC
C52,C57-72,C79,C85-87,
C90-91,C93-98
5 4 C25,C28,C45,C46 CERM CAP,22pF,5%,50V,COG CAP SMT-0805 |KEMET C0805C220J5GAC
6 17 |C4-6,C9-10,C13-14,C19-22, |CERM CAP,220pF,5%,50V,COG CAP SMT-0805 |[KEMET C0805C221J5GAC
C26-27,C77-78,C101-102
7 2 C53,C54 CERM CAP,390pF,5%,50V,COG CAP SMT-0805 |KEMET C0805C391J5GAC
8 2 C47,C48 CERM CAP,680pF,5%,50V,COG CAP SMT-0805 |KEMET C0805C681J5GAC
9 5 C56,C73,C74,C75,C76 CERM CAP,1000pF,5%,50V,COG CAP SMT-0805 |KEMET C0805C102J5GAC
10 4 C80,C81,C82,C83 CERM CAP,5600pF,10%,50V,X7R CAP SMT-0805 |KEMET C0805C562K5RAC
11 3 J3,J5,J8 1/8" PHONO JACK CONN [PIH-5 A\D ELECT. AJ-3056A-5P
12 4 J1,J4,36,J11 HDR 4X1, .1"CTR,VERT. CONN. CONN |PIH-4 SAMTEC TSW-104-07-T-S
13 2 J9,J7 HDR 3X1, .1"CTR,VERT. CONN. CONN |[PIH-3 SAMTEC TSW-103-07-T-S
14 1 J10 15-PIN D CONN,FEMALE CONN |DB15 AMP 747845-3
15 3 L1,L2,L4 EMI FILTER (31 ohms@100MHz) IND SMT-1206 |TDK HF50ACB-321611T
16 1 L3 EMI FILTER (120 ohms@100MHz) IND SMT-1812 |TDK HF30ACB-453215T
17 2 R4,R7 0 ohm FILM RES.,5%,1/10W RES SMT-0805 |DALE CRCW0805000J
18 5 R2,R30-33 2.2K ohm FILM RES.,5%,1/10W RES SMT-0805 |DALE CRCW0805222J
19 1 R1 3.3K ohm FILM RES.,5%,1/10W RES SMT-0805 |DALE CRCW0805332J
20 3 R9,R11,R34 27K ohm FILM RES.,5%,1/10W RES SMT-0805 |DALE CRCW0805273J

Table 1. Headphone Amp Population Option Bill of Material
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CRD4614-5C_H

Iltem |Qty |Reference Part Description Type |Package |[Manf. Part Number
21 2 R35,R36 47K ohm FILM RES.,5%,1/10W RES SMT-0805 |DALE CRCW0805473J
22 2 R5,R6 220K ohm FILM RES.,5%,1/10W RES SMT-0805 |DALE CRCW0805224J
23 6 R17,R18,R19,R20,R28,R29 |33 ohm FILM RES.,5%,1/10W RES SMT-0805 |DALE CRCW0805330J
24 6 R21,R23-R27 5.6K ohm FILM RES.,5%,1/10W RES SMT-0805 |DALE CRCW0805562J
25 2 R8,R10 56K ohm FILM RES.,5%,1/10W RES SMT-0805 |DALE CRCW0805563J
26 2 R38,R40 39K ohm FILM RES.,5%,1/10W RES SMT-0805 |DALE CRCW0805393J
27 1 R39 5.1K ohm FILM RES.,5%,1/10W RES SMT-0805 |DALE CRCW0805512J
28 1 R41 10K ohm FILM RES.,5%,1/10W RES SMT-0805 |DALE CRCW0805103J
29 1 R42 20K ohm FILM RES.,5%,1/10W RES SMT-0805 |DALE CRCW0805203J
30 1 Q1 PNP TRANSISTOR TRANS |SOT-23 MOTOROLA |MMBT2907ALT1
31 1 Q2 NPN TRANSISTOR TRANS |SOT-23 MOTOROLA |[MMBT3904LT1
32 1 us AC’97 CODEC - CS4297-KQ IC TQFP-48 |CRYSTAL CS4297
33 1 U6 PCI AUDIO ACCELERATOR IC MQFP-100 |CRYSTAL CS4614
34 1 Ul DUAL HEADPHONE AMP IC SO8 MOTOROLA |MC1458
35 1 u7 CMOS SERIAL EEPROM, 128 Bit MEM SO8 MICROCHIP |24LC00-SN
36 1 U3 5V POS. VOLT. REG,, 100ma VREG |PIH-3 MOTOROLA |MC78L0O5AC
37 1 U9 5V TO 3.3V CONVERTER, 400ma VREG |TO220 MICREL MIC2920A-3.3BT
38 1 Y1 XTL-24.576 MHZ/U,FUND,PAR RES [XTAL |PIH EPSON CA-301_24.576M-C
39 2 PLACE ON PINS 2 & 3 OF J7 |2 PIN SHUNT FOR J7 & J9

AND J9
40 1 BRACKET
41 1 RAW CARD, 2-LAYER,3.5" X 4.75"

Table 1. (cont.) Headphone Amp Population Option Bill of Material
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Item |Qty |Reference Part Description Type |Package [Manf. Part Number
1 11 |C15,C32,C34,C36,C38-40, ALUM ELECT,10uF,20%,16V,POL CAP PIH PANASONIC |ECA-1CM100
C84,C88-89,C92
2 1 C31 ALUM ELECT,100uF,20%,16V,POL |CAP PIH PANASONIC |ECA-1CM101
2 C23,C24 ALUM ELECT,470uF,20%,10V,POL |CAP PIH PANASONIC |ECA-1AM471
4 15 |C1-3,C7-8,C11-12,C16,C18, CERM CAP,1.0uF,16V,Y5V CAP SMT-1206 |MURATA GRM42-6Y5V105Z016BL
C35,C37,C50-51,C99-100
5 36 |C17,C33,C41-44,C49,C52, CERM CAP,.1uF,10%,50V,X7R CAP SMT-0805 |KEMET C0805C104K5RAC
C57-72,C79,C85-87,C90-91,
C93-98
6 2 C45,C46 CERM CAP,22pF,5%,50V,COG CAP SMT-0805 |KEMET C0805C220J5GAC
7 17 |C4-6,C9-10,C13-14,C19-22, CERM CAP,220pF,5%,50V,COG CAP SMT-0805 |[KEMET C0805C221J5GAC
C26-27,C77-78,C101-102
2 C53,C54 CERM CAP,390pF,5%,50V,COG CAP SMT-0805 |KEMET C0805C391J5GAC
9 2 C47,C48 CERM CAP,680pF,5%,50V,COG CAP SMT-0805 |KEMET C0805C681J5GAC
10 |5 C56,C73,C74,C75,C76 CERM CAP,1000pF,5%,50V,COG CAP SMT-0805 |[KEMET C0805C102J5GAC
11 |4 C80,C81,C82,C83 CERM CAP,5600pF,10%,50V,X7R CAP SMT-0805 |KEMET C0805C562K5RAC
12 |3 J3,J5,J8 1/8" PHONO JACK CONN [PIH-5 A\D ELECT. AJ-3056A-5P
13 |4 J1,J4,J6,J11 HDR 4X1, .1"CTR,VERT. CONN. CONN |PIH-4 SAMTEC TSW-104-07-T-S
14 |2 J9,J7 HDR 3X1, .1"CTR,VERT. CONN. CONN [PIH-3 SAMTEC TSW-103-07-T-S
15 |1 J10 15-PIN D CONN,FEMALE CONN |DB15 AMP 747845-3
16 |2 L2,L4 EMI FILTER (31 ohms@100MHz) IND SMT-1206 |TDK HF50ACB-321611T
17 |1 L3 EMI FILTER (120 ohms@100MHz) |IND SMT-1812 |TDK HF30ACB-453215T
18 |5 R2,R30-33 2.2K ohm FILM RES.,5%,1/10W RES SMT-0805 |DALE CRCW0805222J
19 |1 R1 3.3K ohm FILM RES.,5%,1/10W RES SMT-0805 |DALE CRCW0805332J
20 |3 R15,R16,R34 27K ohm FILM RES.,5%,1/10W RES SMT-0805 |DALE CRCW0805273J

Table 2. Power Amp Population Option Bill of Material
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Item |Qty |Reference Part Description Type |Package |[Manf. Part Number
21 |4 R12,R14,R35,R36 47K ohm FILM RES.,5%,1/10W RES SMT-0805 |DALE CRCW0805473J
22 |2 R5,R6 220K ohm FILM RES.,5%,1/10W RES SMT-0805 |DALE CRCW0805224J
23 |6 R17,R18,R19,R20,R28,R29 33 ohm FILM RES.,5%,1/10W RES SMT-0805 |DALE CRCW0805330J
24 |7 R13,R21,R23-R27 5.6K ohm FILM RES.,5%,1/10W RES SMT-0805 |DALE CRCW0805562J
25 |2 R38,R40 39K ohm FILM RES.,5%,1/10W RES SMT-0805 |DALE CRCW0805393J
26 |1 R39 5.1K ohm FILM RES.,5%,1/10W RES SMT-0805 |DALE CRCW0805512J
27 |1 R41 10K ohm FILM RES.,5%,1/10W RES SMT-0805 |DALE CRCW0805103J
28 |1 R42 20K ohm FILM RES.,5%,1/10W RES SMT-0805 |DALE CRCW0805203J
29 |1 Q1 PNP TRANSISTOR TRANS |SOT-23 MOTOROLA |MMBT2907ALT1
30 |1 Q2 NPN TRANSISTOR TRANS |SOT-23 MOTOROLA |MMBT3904LT1
31 |1 us AC’97 CODEC - CS4297-KQ IC TQFP-48 |CRYSTAL CS4297
32 |1 U6 PCI AUDIO ACCELERATOR IC MQFP-100 |CRYSTAL CS4614
33 |1 u4 2 x 6W POWER AMP IC DIP-18 PHILIPS TDA1517P
34 |1 u7 CMOS SERIAL EEPROM, 128 Bit MEM SO8 MICROCHIP  |24LC00-SN
35 |1 u3 5V POS. VOLT. REG,, 100ma VREG |PIH-3 MOTOROLA |MC78L0O5AC
36 |1 U9 5V TO 3.3V CONVERTER, 400ma |VREG |TO220 MICREL MIC2920A-3.3BT
37 |1 Y1 XTL-24.576MHZ/U,FUND,PARRES |XTAL |PIH EPSON CA-301_24.576M-C
38 |2 PLACE ON PINS 2 & 30OF J7 |2 PIN JUMPER FOR J7 & J9

AND J9
39 |1 BRACKET
40 |1 RAW CARD, 2-LAYER,3.5" X 4.75"

Table 2. (cont.) Power Amp Population Option Bill of Material
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