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CRD4360-9

CrystalClear™ AC '97 Four Channel PCIl Audio Reference Design

Features

0 CS4630 PCI audio controller and CS4294
four channel AC'97 audio codec

@ 20-bit D to A conversion (DAC)

e 18-bit A to D conversion (ADC)

e S/PDIF (IEC-958) optical digital input and
output

e Complete suite of Analog I/O connections:
— Line, Mic, CD and Aux Inputs
— Line Front, and Line Rear Outputs

e Joystick/MIDI Interface

e 2-layer low cost PC board

e PCI Audio Accelerator add-in card designed
to meet AC ‘97 version 2.1 specification

e Exceeds Microsoft's® PC 99 audio
performance requirements.

Description

The CRD4630-9 PCI add-in board reference design
showcases Cirrus Logic’'s CS4630 audio controller and
the CS4294 audio codec. This card features four chan-
nel 20-bit analog audio outputs and S/PDIF digital audio
inputs and outputs.

The CRD4630-9 reference design is available by order-
ing the CMK4630-9 manufacturing kit. This kit includes
a full set of schematic design files (OrCAD® 7.2 format),
PCB job files (PADS® ASCII), PCB artwork files, and bill
of materials. The design is production ready or can be
easily modified to meet your specific design goals.

ORDERING INFO
CMK4630-9 (Manufacturing Kit)
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1. GENERAL INFORMATION

The CRD4630-9 is a production grade reference
design that demonstrates the four channel capabili-
ty of the CS4630 PCl audio controller and the
C$4294 audio codec. The CRD4630-9 has arich
feature set and industry |eading audio performance.
In order to maintain high audio quality, careful
consideration has been given to component selec-
tion and PC layout.

The CS4294 codec has four 20-bit DACs, a stereo
18-bit ADC and avery flexible analog audio mixer.
It also featuresthree stereo line level analog inputs,
a microphone input, and a stereo pseudo-differen-
tial CD input. The input signals can be routed to the
ADC for recording or mixed together for recording
and direct playback. The C$4294 has 64 registers
that are used to control its various features such as
volume levels, mutes and signal routing. The
CHA294 maintains high audio quality throughout
itssignal chain and exceeds the Microsoft® PC-99
audio performance specification.

The C$4630 is a high performance PCI Audio Ac-
celerator. The CS4630 streams digital audio data
and MIDI over the PCI bus and performs sophisti-
cated digital audio processing.

AC-Link, see the Intél AC'97 version 2.1 speci-
fication.

2. SCHEMATIC DESCRIPTION

The block diagram in Figure 1 illustrates the inter-
connections between the schematic pages. The fol-
lowing are descriptions of the other pages
contained in the schematics.

2.1 Analog Inputs (1)

The Line Input in Figure 2 is connected from the
input jack to the CS4294 through a 6 dB voltage di-
vider and AC coupling capacitors. The voltage di-
vider allows Line In signal levels of up to 2 Vrms.
The 10uF AC coupling capacitor values are used
to minimize the low frequency roll-off.

The microphone circuit buffers, amplifies and fil-
ters the incoming signal from an external micro-
phone. It also provides low voltage phantom power
for electret microphones. This circuit uses a Mo-
torola MC33078D low noise dual op-amp. One of
the op-amps provides 18 dB gain stage for the mi-
crophone. The other op-amp buffers the phantom
power supply for the mic. The phantom power is
derived from the +5 V analog supply and buffered
to provide a maximum of 4.2 V with no load and a

The CS4630’s audio 420 MIPs DSP core is optiMnimum of 2.0V under a 0.8 mA load, as re-
mized for handling complex signal processingqu'red by PC 99. The microphone circuit was de-
tasks such as Sensaura 3D sound, wavetable syp#ned for 3 dB rolloffs at 60 Hz and 15kHz as
thesis and graphic equalization. The CrystalClearSPecified in PC-99.

Stream Processing DSP core is supported by a bus
mastering PCI interface and a built-in dedicated
DMA engine with hardware scatter-gather support.
These functions ensure extremely efficient transfer
of audio data streams with minimum loading of the
host CPU.

The C$4294 codec and the CS4630 controller com-
municate through a5-wire serial digital link known
asthe AC-Link. The AC-Link is used to transfers
digital audio between the two devices. It is dso
used to send commands from the CS4630 to the

CS4294’s registers. For more information on th

2.2

The Aux Input in Figure 3 is connected from the in-
put jack to the CS4294 through a 6 dB voltage di-
vider and AC coupling capacitors. The voltage
divider allows input signal levels of up to 2 Vrms.
The 10uF AC coupling capacitor values are used
to minimize the low frequency roll-off.

The CS4294 has a pseudo-differential CD input
that minimizes common mode noise and interfer-
ence. The CD signals act as one side of the differ-
gntial inputs and CD_COM as the other. CD_COM

Analog Inputs (2)

DS445RD9A1
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Is used as the common return path for both the left
and right channels. For good common mode rejec-
tion performance, the voltage divider resistors for
CD_COM have been set to half the value of those
for CD L and R inputs.

There are provisions for two types of analog audio
CD connectors. J4 is for the standard ATAPI con-
nector and J2 for thelegacy 2 mm Mitsumi connec-
tor. You caninstall only one of the two connectors,
because the footprints of J2 and J4 are on top of
each other.

2.3  Analog Outputs

The analog output circuit in Figure4 drives the
front and rear audio signalsin afour channel audio
system, or line out and headphone out in a two
channel audio system.

The Line Out Front L/R stereo outputs are driven
from the Line_Out left and right output pins of the
C4294 through a pair of Motorola MC33078 op-
amps. The MC33078 is a high performance low
noise op-amp well suited for audio applications.
This output is designed to drive high impedance
loads (10 KQ).

The Line Out Rear L/R stereo outputs are driven
fromthe Alt_Line Out left and right output pins of
the C$4294 through a pair of Motorola TDA1308
op-amps. The TDA 1308 is a high performance op-
amp capable of driving 32 Q loads. This makes it
ideal for driving low impedance headphones.

24  Anti-Pop Circuitry

Figure 5 shows the anti-pop circuity. During power
up, transistors Q1, Q2, Q4, and Q5 momentarily
mute the Front and Rear outputs to help suppress
transients.

25 C4294 Audio Codec

Theaudio codecisshowninfigure6. Theinput sig-
nals to the codec come from the analog inputsin
Figures 2 and 3. The output of the codec go to the
analog output circuitry in Figure 4. Each of the out-

puts has a 680 pF capacitor to analog ground.
These capacitors are part of a signal pole lowpass
output filter.

The AFLT1 and AFLT2 pins have 1000 pF capac-
itors to analog ground. These capacitors in combi-
nation with some internal resistors provide asingle
pole lowpass filter at the inputs of the ADCs. No
other input filtering is required.

TheFLT3D, FLTI, and FLTO pinsare a part of the
internal analog 3D enhancement filter.

The AC-Link requires series termination resistors
to prevent reflections. These are normally placed as
close as possible to the transmitting end of apartic-
ular AC-Link signal. Both SDATA_IN and
BIT_CLK areoutputs of the C$4294 and each have
a47 Q seriestermination resistors.

The C4294 is powered by separate analog and
digital power supplies, each with their own ground
return, AGND for analog ground, and DGND for
digital ground. Each power pin needs separate de-
coupling capacitors. The CRD4630-9 usesa 0.1 uF
ceramic capacitor for each 3.3 V digital supply pin
along with acommon 10 uF bulk capacitor. Each of
the 5V analog pins uses a 0.1 uF decoupling ca-
pacitor. These are placed as close to their respec-
tive pins as possible.

26 C$4630 PCIl Controller

The CS$4630-9 controller in Figure7 acts as a
bridge between the computers PCI bus and the co-
dec. ASYNC and ASDOUT are AC-Link signals
originating at the C$4630 and both require 47 Q
series termination resistors close to the controller.

An external EEPROM, U7, isused to provide Ven-
dor ID and Subsystem ID to the C$4630 at power
up. The EEPROM connects to the C$4630 through
a data and clock line, EEDAT and EECLK. The
EEPROM interface is enabled by connection the
EEPDIS pin to digital ground.

The CS4630 requires three power supplies voltag-
es. +3.3V, +5V and +25V. PCIVDD supplies

DS445RD9A1
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+3.3V to the C4630 PCI bus drivers. CRYVDD
supplies+3.3 V tothe internal phaselock loop and
crystal oscillator. VDD5REF is a +5V pseudo
supply for the PCI bus drivers. This supply enables
the PCI interface to support and be tolerant of +5V
signals. CVDD supplies +2.5V to the core stream
processor inside the CS4630. All power supply
pins have their own 0.1 uF bypass capacitors to
digital ground.

Unused inputs such asthe ZV port (ZLRCLK, ZS-
CLK, ZSDATA), externa volume control
(VOLDN, VOLUP) and AC-Link signals from a
second codec (ASDIN2, ABITCLK2) are tied
though aweak pulldown to digital ground.

2.7 MIDI and Joystick Connection

The MIDIOUT buffer driver circuit in Figure 8
provides the +5V TTL compatible output on the
DB-15 connector. Thiscircuit can be removed, and
R65 populated to bypass the buffer circuit if a
+3.3V compatible output is sufficient. C71, C78,
C81, C84, C86, and C89 are provided for EMI sup-
pression and can be removed if EMC testing shows
they are not required. C72, C75, C79, C82, C87,
C90, C91, C95 are functional to the joystick cir-
cuitry as well as provide for EMI suppression and
therefore must not be removed.

2.8  S/PDIF Output

The S/IPDIF (IEC-958) digital input and output,
shown in Figure 9, are compatible with digital in-
puts and outputs on consumer devices such as con-
sumer stereo receivers.

The S/PDIF output operates at afixed sampling fre-
quency of 48 KHz. The input is capable of accept-
ing S/PDIF signals with a sample frequency from
22 KHz up to 48 KHz.

The S/PDIF input and output use industry standard
TOSLINK adigital optical transmitter and receiv-
er. Theinput usesa Toshiba TORX-173 digital op-
tical receiver. The output uses a Toshiba TOTX-
173 transmitter.

2.9 PCI BusConnection

The PCI 2.1 specification requires that each unused
+3.3'V power pin should be connected with an av-
erage of 0.01 puF capacitor. In Figure 10, three
0.047 uF capacitorsin parallel providethe required
capacitance. The 0 Q resistors R84, R85, and R86
can be used to omit the +3.3 V regulator if thisvolt-
age is known to be provided on the PCI bus.

2.10 Power Supply

The CRD4630-9 has linear voltage regulators in
figure 11 supply three power supply voltages.
+5V,+3.3Vand+25V. The+5V supply isused
exclusively for the analog audio circuitry and the
CA4294 codec. The+2.5V and +3.3 V suppliesare
used by the C$4281 controller. An LM1117CST-
3.3 supplies+3.3V. A MC78MO5ACDT, U6, sup-
pliesthe +5V analog voltage. A LM2937IMP-2.5,
Ul2, suppliesthe +25V. The +25V and +5V
supplies both have provisions for using through
hole instead of surface mount regulators.

2.11 Component Selection

Great attention was given to the particular compo-
nents used on the CRD4630-9 board with cost, per-
formance, and package selection as the most
important factors. Listed are some of the guidelines
used in the selection of components:

* No components smaller than 0805 package.

e Only single package components. No resistor

packs.

» 8-pin devices are in surface mount packages.

Dual footprint for 24.576 MHz crystal. Stan-
dard H49S, and small circular CA-301 pin in
hole package.

Dual footprint for +5V and +2.5 V regulators.
Surface mount and through hole packages are
supported (SOT-223 surface mount and TO-
220 for +5V and TO-263 for +2.5 V through
hole).

DS445RD9A1
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212 EMI Components The CS4294 is placed at the transition point be-

A number of capacitors and inductors are included tween the analog and digital ground planes. The
to help the board meet EMI compliance tests, such pins are arranged on the CS4294 so that the analog

asFCC Part 15. Modifying this selection of compo- and digital signals are separated from each other.
nents without EMC testing could result in EMC The analog and digital ground planes must be tied
compliance failure. together for the codec to maintain proper voltage

references. For best results, the two ground planes
3. GROUNDING AND LAYOUT are tied together with a single wide trace under the

The component layout and signal routing of the ~ codec near its digital ground pins.

CRDA4630-9 provides a good mode! for layingout  Data converters are generally susceptible to noise
your own PCI add-in card. PCI-bus based add-in  on the crystal pins. In order reduce noise from cou-
cards have explicit requirements on trace lengths  pling onto these pins, the area around the crystal
that are not imposed on motherboard designs.  and its signal traces is filled with copper on the top
Thesetracelength limitsfor add-incardsareasfol-  and bottom of the PCB and attached to digital

lows: ground.

* Maximum trace length for 32-bit signals on 32-A separate chassis ground provides a reference
bit and 64-bit cards is 1.5 inches. plane for all of the EMI suppression components.

« Maximum trace lengths for signals on the 64-The chassis ground plane is connected to the analog
bit extension are 2 inches. ground plane at the external jacks.

* Trace length for the PCICLK signal is 2.53.2 C$4294 Layout Notes
inches + 0.1 inch. Refer to theC4294 Data Sheet for partitioning

« The PCI CLK signal must drive only one load. and bypass capacitors placement. Pay close atten-
Please refer to the PCI 2.2 Specification for inforlion 10 bypass capacitors on REFFLT, AFLT1,

mation on routing PCI bus signals on a motherAFLT2 and the power supply capacitors.
board.

3.1 Partitioned Voltage and Ground
Planes

The CRD4630-9 is partitioned into separate digital
and analog sections to prevent digital noise from
affecting the performance of the analog circuits. Confirm Optimum

The analog section is completely isolated from the [ Schematic & Layout

digital section. The analog and digital sections each Before Bullding Your Board.

have their own separate ground plane. All analog || For Our Free Review Service

components, power traces, and signal traces arcll| €3/ Applications Engineering.

routed over the analog ground plane. Digital com- Call: (512)445-7222
ponents, power traces and signal traces are not al
lowed to crossover into the analog section.

Schematic & Layout Review Service
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A_VREF 47K ‘_‘A % Detect_Front#
> R0 14
10uF ELEC
: =D\
g O
+5VA 2
R37 68K
e AAA— .
place close to C60 J9
C37
pins 4 and 8 0.1uF 26 =T 00pF
X7R C35 22pF P R32 NP
1INPO + 1\
AGND 10
10uF ELEC
R38 R41 R30
LINE_OUTL > 47K b
47K
CGND
AGND
R55 68K
——AA———
C56, 22pF
1INPO
—<Rear_R_MUTE
uan Rear_L_MUTE
R56 TDA1308 | 100uF ELEC L
ALT_LINE_OUTR > +
47K —{ % Detect_Rear#
R51 1
f 100uF ELEC oF
| +5VA < C58 R49 49
| : I Sl
i
| place close to c40 R54 68K cad cs1 P
| —A\A—— L L
| pins4and8 0.1uF 100p 1dopr
| X7R C54 22pF RS2 P NP
| 1INPO ? R50 Connect CGND to
| AGND > 27K CGND  AGND at the
g jack
u4B CGND
R53 TDA1308
ALT_LINE_OUTL[ > 7
47K B
AGND

+5VA

Figure 4. Analog Outputs

For un-buffered Front Line Outputs (J9)

No Pop the following:
-u2
- C35,C43, C60
Change the values of the following:
- R32, R37, R38,R40, R44, R45
-->0 ohm

For un-buffered Rear Line Outputs (J10)

No Pop the following:
-U4
- C40,C54, C56
Change the values of the following:
- R49, R51, R53,R54, R55, R56
--->0 ohm
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+
il
5
>

KLine_R_MUTE

+5VA

Q2
4LT1

Cc19 | c27

-~
[LOUF ELEC

————KLine_L_MUTE

NO POP

i AGND
R43

ANANA MMBD7000LT1
e

KRear_R_MUTE

0
10K
MMBT3SOALT1

2.2K

N
KRear_L_MUTE

R46
:l_ C39 Q4
10uF ELEC MMBT3904[ T1

2.2K

AGND

Figure5. Anti-Pop Circuitry
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AVREF <1

+3.3VD

8]
Alternate Pop_
24,576 MHz w57
% Y2 R58
. D 1 470k< ¢ 470K
24.576 MHz Detect_Rear#
1.2 Detect_Front#
IDI +3.3VD
cs3 ca7
S=OpF YL =22pF
NPO NPO
R34
T 100K & u3
DGND © ~00
3 oga'y 00
XTL_OUT 2 20
+5VA 4 —| aFFE aa
XTLTIN 5328 3%
R3L L1234 oms oo
0 ID1# [GI0]0) R39
1DO# 47
ASDOUT Cs4294 9
SDATA_OUT SDATA_IN ASDIN
R B Sk
RESET# 47
R42
AUX_L B:m_M—AUX_L
AUXR AUXTR
CD_INL 8 1 cp
7 _|
CD_COM 5| CD_GND
cD INR 81D R
MICL MiCL
LINE_INL LINE_IN_L
LINETINR LINEZINR
' ' 2 Vrefout L_ouT L2 LINE_OUTL
2 REFFLT L_OUT_R LINEZOUTR
L _L = AN ALT L ouT L[58 ALT_LINE_OUTL
29 24 30 25 23 _[C28 PP ALTL-OUT R[4 ALT_LINECOUTR
T;%';TWFT " s gL FT Y 3% 33300 0%
ca6 33 22 22222 S cs5 c49 ca4 c36
8B Bb I <<= =o80pF ==580pF ==580pF =T=530pF
0.01UF  C50 m T NP NP NP NP
AGND X7R 1000£F — oo
X7
+3.3VD
+5VA
B | = V4
DGND AGND AGND
+3.3VD +5VA
+C32 c52 ca2 J_C31 _]_034 _]_038 J_c41
“~10uF
ELEC .1uF .1uF
X7R X7R

DGND

.1uF
X7R

.1uF
X7R

.1uF .1uF
X7R X7R

AGND

Figure6. CS4294 AC'97 Audio Codec

V- J /o rw J JdJI17F /J
'/ 2 B8 Y 7 A/
Yy J J J/ JJ A FV 4

6-0€9YddO



Tv6Qadsyysa

GT

CS4630 AUDIO AD[31..0] < ==
uio ACCELERATOR
e T — o e S L AD[o] 28 AD0
SO ABITGLK2 AD[1] D
[>—— 22 ASDIN/SDIN AD[2 A
~RSTE ASDIN2 AD[3] 2D
< }——— 100 1ARsTH AD[4 ADS
ASYNC R67. « 47 —2% ARST2#ISELECT VAUX  AD[5 ADB
&5 ASYNCIFSYNC AD[6] F———— 57—
ASDOUT R a7 ASYNCZ P T —
ASDOUT/SDOUT AD[8] ADY
—50 AspouT2 Recly ADT
80 4 ADT
ZLRCLK AD[11
75 +—84 zscik AD[7] Hit LAY
ZSDATA AD[13 ADT
220K R70 ADIS! a7 AD1Z
JABL 01 JAB1/SDO2 AD[15] 38 ADTE
220K o2 1 3AB2/SDO3 ADf1§] M4 ADLr
8Bl 21 JBBILRCLK AD[17 ADTE
R69 220K JACX 66 | JSB2MCLK AD[g ADTY
JBex 88 JBCX AD[20 oot
R62 220K JBCY 697 JASY ABI22 AD?
; A MIDIN 1+ L4 MIDIIN AD[23 AD7— 30
~ 5
e Y MIDIOUT ADI2d > ADZS
e s = 77 SIASHIGISENSE VAU ABY [0 o
ncz nca L M/j DeND 231 VOLDN/XTALO ADf28] 2 ADZ9 L
nc3 SCL{E 1 201| EECLK/GPOUT/PCREQ#  AD[29 8 D30
Vss SDA EEDAT/GPIO2/PCGNTY  AD|30 AD3T
65 | EEDA ADIs0 6 120 @ 100MHz
= 24LC00 ——gbil F 9 91
DGND YIR INTA# 5 INTA# CRYVDO-gr
Sy 1 Bl CRYGNE J_ces J_cez
e | 46 CIBE 1000pF——0.1uF
= = A Pel-ghTE CRERY: IHa—CrsEr C/BE[3..0}# XTR X7R
DGND DGND FRAME# FRAME# CBER}# 3=TmEs
erRDl:;(f# IRDY# CBE[3J# — =
DY =
83 SPDIF_RX  DGND
DEVSEL; DEVSEL# SPDIFI _
TOP# TOP# SpDIFO 34 SPDIF_TX
PERR# PERRY# a5
CS4630-CM CVDD PINS SERR# SERR# EGRIOIO) g —
IDSEL IDSEL EGPIO[2] (EL—
VoD VoD +cvoD +cvoD +cvoD 108 ] p\E EGPIO[7] 83—
171
NC2 CLK|
—EING3 EGPIOR ASCLK o
+CVDD 20| NC4 EGPIO[4]/ASFCLK o
98 99 69 68 67 R 16 Vidx seL EGhiofeliASDo |10
0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 21 PCIVDD S
Em Em fm Em E?R =2 PRUPRERRE" EEPDIS 23 R72
27
- - - - - cvDD[o
= = = = 2 26 220K
DGND DGND, DGND DGND DGND +33VD 78 8¥BB % 88“8 [1) 13
CS4630-CM PCIVDD PINS 20 cvoDI3 COND[Z| 8
114 CGNDf3] 8 ] -
+33VD +33VD +33VD +33VD T o0 ESWBB 2 CGND[4 1 DGND
128 pEIvDD[2 PCIGND[0] {33
PCIVDD3 PCIGNDI1| (=
¢+——221 pCIVDD[4 PCIGND[?] (3
L R N o N el
0.1uF 0.1uF 0.1uF 0.1uF ] PelvEDIS FSIGNDIA !
R R 7R R L2 pCIvDD8 PCIGNDI6| 25—t
VDD5REF PCIGND|7’
=
= = = = 1u
DGND DGND DGND DGND X7R CS4630-CM
+3.3VD +3.3VD +3.3VD +3.3VD =
= DGND
DGND
77 50 85 92
0.1uF 0.1uF 0.1uF 0.1uF
E?R Fm Em Em

=}
Q)
z
S

Figure7. CS4630 Controller
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MIDIIN
MIDIOUT

[ 3530YSTICK
| SUPPLY PINS
Joystick button pullups still ‘ +5viov +5vi0v
required on CS462X/CS4280 -- t+sv_pCl |
must be populated } PIN1 PIN8 +5V_JOY
| €103 c64 -
| 0.1uF 0.1uF
R 20K | X7R X7R
REONAAZ2K R83 R82 R77 R74 R71 |
RIGNAAZ.2K. |
R78, 2.2K 47K 47K 47K 4.7K 47K | ‘cend b
i
(
€90 c87 c82 c79 C95 co1 c75 cr2 c89 C86 c84 cs1 [oyf:] c71
—5600pF ==5600pF ——5600pF —==5600pF ——1000pF =—=1000pF =—=1000pF —=—=1000pF =—100pF —=—I100pF =—100pF =—=100pF —=—=100pF =—100pF
Txm Txm Txm X7R Txm Txm Txm Txm Tcoe Tcoc Tcos Tcos Tcoe coe
= /77 177
DGND CGND CGND CGND
R65. A 100
populate instead of MIDI
out buffer as necessary
+3.3VD
+5V_PCI

Q6

MMBT2907ALT1

MMBT3904LT1
Place Near

Inky

DGND DGND

optional MIDI out buffer -- populate as necessary

Figure 8.

MIDI and Joystick Control
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TORX-173

L
o o4 47jH +5V_PCI
oo — o2 Y
) Tow
_s7 S | 0.1uF

G X7R R21

i
1K

DGND =

9
@
z
[S]

{>SPDIF_RX

SPDIF_TX [—>

+5V_PCI
o

1)
9
il

w
O

Y

8.

8.2K
C65| R66 21lg

— 0.1uF

)
@
J@u

TOTX-173 DGTND

9
@
z
[S]

Figure9. SDPIF
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+12VD  45V_PCI +5V_pCl
° °
12vD
” PCI BUS -
TRST# = .12y
A 2 |
TMS ] %51811 TDI and TDO must be connected
+5VT§1) INTA# +5v§3 if IEEE 1149.1 is not used
INTA# < +5V(9
|5N1E§# i: & INToA
¥
RS B AP[3L.0] 20| RRONTA* | PRSNT1#, PRSNT24 = 00
RSVD| 3 11 PRSNir # Power Requirement = 7.5W max
gND% [FH— <> C/BE[3..0}# gND%
ND| ND(1
RSVD(3), 15> X715 RSVD(S PCI Bus +5V_PCl supply. Place near
RST# {_>RsT# GND(14 5V PCI ) ! PPIYy.
+5Vﬁ CLK <} CLK ° pin 5 & 6 of the PCI edge
GNGD 1 {—>GNT# REQH > GND(15) ] connector.
PAEA g < e +5V(10)
ADI[30] F33V_PCLA AD29 ADsL
1
w33V 15 ey AD[29
e o7 eReito
24 AD25
SR AD: FIZV_PCI A ADLZS
AD[ZEQ 2 A cleE3 BV >
+3_3|\|1/352%L ﬁ F3I3V_PCLA {—>IDsEL i R QIESLST PCI Bus +5V_PCl supply. Place near
QB %OJ ,8 A 23% 2 gg 2& 7) +5V,(l;—'0\ pin 62 of the PCI edge connector.
o % ) (5] ADLE] F3I3V_PCIA 1 ADL19 ¢
ABRE =2 ADLA\ADL7 *32v() co4 cas
+3.3V(3) 33 T3V PCLE P 3 AP, ZRELEC ==X7R
R F .
FR ME#”"A FRAME# >_QA_3-L GNDJl ) 10u 0.1uF
GND@{) j%‘g—‘ TROY# IRDY# F33V_PCIB 36| IRDY#
‘31’-\‘%37# 26 DEVSEL# > 2 e,
38 DGND
e S o et
+3. 4
Séggw*l—xo PERRit TIIVPCLE a0 PERRE )
GN%(?\L % PAR C/BEL SERRY B L ﬁ§ igg\%ll)
R .
[44 AD14] 44
AD[15] CIBE[1]#
e 5%] ﬁ F33V_PCT T o N\AD14 4-5—5 AD% %]
28 %1 47 ADLAINAD12 47 Eg 1% 0) Unused PCI  Bus +3.3V supply pins. Must be plated and
GNI g) £—< AD10 48 ADL%OJ decoupled  according to PCI spec 2.1, chapter 4.4.2.1.
ADLJ CIBEO t—&2- 6N é 1) Place n ear PCI edge connector within 1/4" of pin[s].
KEY1 29 >0 KEY.
c/BE%E#YZ —5“'—><52 D8 X—SL_r, EDYSA +3.3V_PCI A +3.3V_PCI B +3.3V_PCI C
53 AD7 53
+3.3i|(3(l% [ 54 F33V_PCI T 54| /33 L7\]/ 12 PLACE OVE R PLACE OVE R PLACE OVE R
bty o2 AD4/J\ADS. 55 ] A5 (12) PIN B26 PIN B38 PIN B49
GND 56 AD3 56 | AD[3 C1 C10 C1
AD( 2) [57 AD; 571 GRDi22 0.047uF 0.047uF 0.047uF
AD!gJ |22 ADG/ \ADL sa | SR z5U Z50 750
5V - p 29 +5V(11
REQB4#{-80—x 00| A}
*5\%63 g% No Pop (unless 3.3V PCl is gl *5\/512] DGND DGND DGND
bV p - +5V(13
Guaranteed) +3.3VD
Side A R side B
R84 No Pdp
PCIBUS 5V A +3.3V_PCI A PCIBUS 5V B
DGND DGND
R85 No Pdp
+3.3V PCI B
R86 No P
+33V_PCI C 0P

Figure 10. PCI Bus Connection
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POWER SUPPLIES

+CVDD
N

a)JP1J umper 2-3 and populate U12/U11, C106, C107.

R88
NO POP, 1/4W

R88.

b) Populate R88, U12/U11, C106, C107.
No Pop JP1, and R87

+5V_pCl 330
0 S
R87
NO POP, 1/4W
JP1
N us 3x1 HDR
TAB (OUT)
34N ouT2
GND
LM1117CST-3.3 (SOT-223) B
DGND
2.5 Volt Core Digital
Alternate Population Options
——
4 u11
2.5 Volts
TAB (GND)
1IN out2
GND CVDD Supply Options
1) CS4630
LM2937ES2.5 (TO-263) No Pop R87,
-OR-
S| v12
1| TAB(GND)
IN OuT|

|LM2937IMP-2.5 (SOT-223)

GND

+ C106 C107
~10uF 0.1uF
LEC 7R

DGND

1) CS4624\B

a) JP1 Jumper 1-2.

No Pop R88, U12/U11, C107, C107, R87.

-OR-

b) Pop R87.

No Pop JP1, R88, U12/U11, C106, C107.

Figurel1l. Power Supply

5 Volt Analog
Alternate Population Options
+5VA
us
N our|
GND
TO-220
+12vD +12VA
Le T
N out
31@ 100MHz
L g 25
.1u 10Ul ul
X7R T ELEC o MC7BMOSACDT ELEC
AGND
45V_PCI HOLE H1

L9
31@100MHz

F4

FUSE 0.5A

45V_J0Y

CGND

Connect CGND to DGND with a 50 mil trace
near the finger edge of the board.
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Figure12. PCB Layout: Assembly Drawing
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Figure 14. PCB Layout: Bottom Layer
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Figure16. PCB Layout: Silkscreen
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5. BILL OF MATERIALS

[tem | Quantity Reference Description Manufacturer Manufacturer PN
1 1 Cc1 CAPR,150pF,0805,5%,50V,NPO PANASONIC ECUV1H151JCG
2 14 C3,C12,C17,C20,C33,C37, CAP, 0805, COG, 100pF, 5%, 50V PANASONIC ECUV1H101JCG
C45,C51,C71,C78,C81,C84,C86,C8
9
3 39 C4,C5,C13,C14,C21,C24, CAP, 0805, X7R, .1uF, 10%, 50V KEMET CO0805C104K5RAC
C25,C31,C34,C38,C40,C41,
C42,C52,C60,C61,C62,C64,
C65,C66,C67,C68,C69,C74,
C76,C77,C80,C83,C85,C88,
C92,C93,C96,C97,C98,C99,
C100,C103,C107
5 No Pop C6 CAP, 0805, X7R, .1uF, 10%, 50V KEMET CO805C104K5RAC
6 20 C2,C7,C8,C9,C10,C11,C15,C16,C2 |CAPELEC,10UFRTH,CASE A,20%,16V PANASONIC ECE-A16210
2,C26,C27,C32,C39,C48,C57,C70,C
73,C94,C101,C106
7 7 C18,C50,C63,C72,C75,C91,C95 CAP, 0805, X7R, 1000pF, 10%, 50V KEMET C0805C102K5RAC
8 No Pop C19 CAPELEC,220UF,TH,CASE B,20%,16V PANASONIC ECAICM221
9 2 C28,C23 CAP, 0805, COG, 1000pF, 5%, 50V KEMET CO0805C102J5GAC
10 2 C58,C59 CAPRELEC,100UF,TH,CASE A,20%,6.3V PANASONIC ECA1CM101
11 2 C29,C30 CAP1.0UF,S0,0805,+80/-20%,16V,Y 5V MURATA GRM40-6Y 5V 1052016
12 6 C35,C43,C47,C53,C54,C56 CAP, 0805, COG, 22pF, 5%, 50V KEMET C0805C220J5GAC
13 4 C36,C44,C49,C55 CAP, 0805, COG, 680pF, 5%, 50V KEMET C0805C681J5GAC
14 1 C46 CAP, 0805, X7R, .01uF, 10%, 50V KEMET C0805C103K5RAC
15 4 C79,C82,C87,C90 CAP, 0805, X7R, 5600pF, 10%, 50V KEMET COB05C562K5RAC
16 3 C102,C104,C105 CAP, 0805, Z5U, .047uF, 20%, 50V KEMET C0805C473M5UAC
17 1 D1 DIODE, SOT-23, SMALL SIGNAL MOTOROLA MMBD7000LT1
18 1 F4 FUSE, SMT, 0.5A hold, 1.0A trip RAY CHEM miniSMDO050-2
19 1 J OPTICAL TOSLINK RECIEVER TOSHIBA TORX-173
20 No Pop/Alter- |J2,J3 HDR, 4 PIN SHROUDED, .08" JsT B4B-PH-K
nate (}4,J5)
21 2 NS HDR, 4X1, 0.025" PIN, 0.1" CTR, 15u" AU MOLEX 70553-0003
22 4 J6,J7,39,J10 CONN, 1/8" DOUBLE SW. STEREO PHONE |LZR ELECTRONICS SJ372
JACK
23 1 J8 PTH HEADER (2) , 100mil Samtek TSW-102-07-G-S
24 1 Ji1 OPTICAL TOSLINK TRANSMITTER TOSHIBA TOTX-173
25 1 J12 CONN, 15D SHELL, FEMALE, RT ANGLE PC |AMP 747845-3

MOUNT

y I/ J JI17
'/ / 8 Y PV A/
g J /7 J 4 1A F 4
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26 1 JP1 PTH HEADER (3 terminal) , 100mil * See Samtek TSW-103-07-G-S
Mechanical Assembly
27 7 L1,L2L3,L4L5L8L9 IND, FBEAD, 1206, 31@100MHz, 25% TDK HF50ACB321611-T
28 1 L7 IND,FBEAD,1812,120@100MHz,25% TDK HF30ACB453215-T
29 1 L6 IND,47uH,10%,210mA SIEMENS SIMID03-47uH
30 4 Q1,Q2,Q4,Q5 TRAN,NPN,SOT23,SMT MOTOROLA MMBT3904LT1
31 1 Q3 TRAN,PNP,SOT23,SMT MOTOROLA MMBT3906ALT1
32 No Pop Q6 TRAN, SO, PNP, SOT23 MOTOROLA MMBT2907ALT1
33 No Pop Q7 TRAN, SO, NPN, SOT23 MOTOROLA MMBT3904LT1
34 13 R1,R8,R13,R15,R30,R38, RES, SO, 0805, 47K, 5%, 1/10W, METAL FILM [PHILIPS 9C08052A4702]
R41,R45,R50,R52,R53,R56, R71
35 2 R3,R2 RES, SO, 0805, 3.4K, 1%, 1/10W, METAL FILM [PHILIPS 9C08052A 3401F
36 13 R4,R6,R7,R9,R10,R11,R12, RES, SO, 0805, 6.8K, 1%, 1/10W, METAL FILM|PHILIPS 9C08052A6801F
R16,R20,R24,R25,R26,R28
37 No Pop (6) R5,R14,R47,R84,R85,R86 RES, SO, 0805, 0, 5%, 1/10W, METAL FILM PHILIPS 9C08052A0R00J
38 1 R17 RES, SO, 0805, 2.7K, 5%, 1/10W, METAL FILM [PHILIPS 9C08052A2701J
39 1 R18 RES, SO, 0805, 68K, 5%, 1/10W, METAL FILM [PHILIPS 9C08052A6802]
40 3 R19,R31,R34 RES, SO, 0805, 100K, 5%, 1/10W, METAL PHILIPS 9C08052A 1003
FILM
41 1 R21 RES, SO, 0805, 1K, 5%, 1/10W, METAL FILM [PHILIPS 9C08052A1001J
42 2 R22,R23 RES, SO, 0805, 47K, 5%, 1/10W, METAL FILM [PHILIPS 9C08052A4702]
43 1 R27 RES, SO, 0805, 390, 1%, 1/10W, METAL FILM [PHILIPS 9C08052A 3900F
44 4 R29,R35,R46,R48 RES, SO, 0805, 2.2K, 5%, 1/10W, METAL FILM|PHILIPS 9C08052A2201J
45 4 R32,R40,R49,R51 RES,10,S0,0805,5%,1/4AW,METAL FILM PHILIPS 9C08052A 10R0J
46 3 R33,R36,R59 RES, SO, 0805, 10K, 5%, 1/10W, METAL FILM [PHILIPS 9C08052A1002J
47 No Pop R59 RES, SO, 0805, 10K, 5%, 1/10W, METAL FILM [PHILIPS 9C08052A1002J
48 4 R37,R44,R54,R55 RES, SO, 0805, 68K, 5%, 1/10W, METAL FILM [PHILIPS 9C08052A6802J
49 4 R39,R42,R67,R68 RES, SO, 0805, 47, 5%, 1/10W, METAL FILM [PHILIPS 9C08052A47R0J
50 1 R43 RES,0K,S0,0805,5%,1/10W,METAL FILM PHILIPS 9C08052A00J
51 2 R58,R57 RES, SO, 0805, 470K, 5%, 1/10W, METAL PHILIPS 9C08052A4703J
FILM
52 No Pop R60 RES, SO, 0805, 20K, 5%, 1/10W, METAL FILM [PHILIPS 9C08052A2002J
53 No Pop R61 RES, SO, 0805, 5K, 5%, 1/10W, METAL FILM [PHILIPS 9C08052A5001J
54 6 R62,R69,R70,R72,R75,R76 RES, SO, 0805, 220K, 5%, 1/10W, METAL PHILIPS 9C08052A 2203
FILM
55 No Pop (2) R63,R64 RES, SO, 0805, 39K, 5%, 1/10W, METAL FILM [PHILIPS 9C08052A 3902
56 1 R65 RES, SO, 0805, 100, 5%, 1/10W, METAL FILM [PHILIPS 9C08052A1000J
57 1 R66 RES,8.2k,0805,5%,1/8W Philips 9C08052A8201F
58 5 R73,R74,R77,R82,R83 RES, SO, 0805, 4.7K, 5%, 1/10W, METAL FILM |PHILIPS 9C08052A4701J
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59 4 R78,R79,R80,R81 RES, SO, 0805, 2.2K, 5%, 1/10W, METAL FILM [PHILIPS 9C08052A2201J
60 No Pop (2) R87, R88 RES, SO, 1206, 0 OHM, 5%, 1/4W, METAL PHILIPS 9C12062A00J
FILM
61 2 ul,u2 IC, SO, SOICS, 33078, DUAL OP AMP MOTOROLA MC33078D
62 1 (UK 4 Channel AC '97 Audio Codec, TQFP 48 CRYSTAL SEMICON- C$4294-JQ/or KQ
DUCTOR
63 1 U4 IC, SO, SOIC8, TDA1308, DUAL HP AMP PHILIPS TDA1308
64 No Pop Alter- (U5 IC, SO, +5V REGULATOR, TO-220, 2%, MOTOROLA MC78M05T
nate (U6) 500mA
65 1 U6 IC, SO, +5V REGULATOR, DPAK, 2%, 500mA |MOTOROLA MC78MO5ACDT
66 1 u7 IC, SO, SOIC8, SERIAL EEPROM, 16 x 8, 2.5V |MICROCHIP 241L.CO0/SN
67 1 us IC, SO, +3.3V REGULATOR, SOT-223, 2%, NATIONAL SEMICON- (LM1117MPX-3.3
800mA DUCTOR
68 1 ul10 AC 97 PCI Audio Controller, 128 MQFP CRY STAL SEMICON- CS4630-CM
DUCTOR
69 No Pop Alter- |U11 IC, SO, +2.5V REGULATOR, TO-263, 2%, NATIONAL SEMICON- [LM2937ES-2.5
nate (U12) 500mA DUCTOR
70 1 U1z IC, SO, +2.5V REGULATOR, SOT-223, 2%, NATIONAL SEMICON- [LM2937IMP-2.5
400mA DUCTOR
71 1 Y1l CRYSTAL, 24.576MHz, CA-301 TYPE, Fund |EPSON CA-301 24.576M-C
Mode Par Res
72 No Pop Alter- [Y2 CRYSTAL, 24.576MHz, H49-USTYPE, Fund |EPSON ALT POP
nate (Y1) Mode Par Res
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