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Evaluation Board for CS4398

Features

e Demonstrates recommended layout and
grounding arrangements

® CS8414 receives S/PDIF, & EIAJ-340
compatible digital audio

e Headers for external audio input for either
PCM or DSD

e Requires only a digital signal source and
power supplies for a complete Digital-to-
Analog-Converter system

Description

The CDB4398 evaluation board is an excellent means
for quickly evaluating the CS4398 24-bit, high perfor-
mance stereo D/A converter. Evaluation requires an
analog signal analyzer, a digital signal source, a PC for
controlling the CS4398 (stand alone operation is also
available) and a power supply. Analog line level outputs
are provided via RCA phono jacks and balanced XLR.

The CS8414 digital audio receiver I.C. provides the sys-
tem timing necessary to operate the Digital-to-Analog
converter and will accept S/PDIF, and EIAJ-340 compat-
ible audio data. The evaluation board may also be
configured to accept external timing and data signals for
operation in a user application during system
development.

ORDERING INFORMATION

CDB4398 Evaluation Board
Control
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Inputs for Clocks
and Data
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Digital Audio A 4 > »  Analog
Interface Outputs
CS4398
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Inputs for DSD MUTE
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CDB4398 SYSTEM OVERVIEW

The CDB4398 evaluation board is an excellent means of quickly evaluating the CS4398. The CS8414 dig-
ital audio interface receiver provides an easy interface to digital audio signal sources including the majority
of digital audio test equipment. The evaluation board also allows the user to supply either PCM or DSD
clocks and data through headers for system development.

The CDB4398 schematic has been partitioned into 7 schematics shown in Figures 2 through 8. Each par-
titioned schematic is represented in the system diagram shown in Figure 1. Notice that the system diagram
also includes the interconnections between the partitioned schematics.

1. CS4398 DIGITAL TO ANALOG CONVERTER
A description of the CS4398 is included in the CS4398 datasheet.

2. CS8414 DIGITAL AUDIO RECEIVER

The system receives and decodes the standard S/PDIF data format using a CS8414 Digital Audio Receiver,
Figure 3. The outputs of the CS8414 include a serial bit clock, serial data, left-right clock (FSYNC), and
a 256 Fs master clock. The CS8414 data format is selected by switch S1. The operation of the CS8414 and
a discussion of the digital audio interface is included in the CS8414 datasheet.

The evaluation board has been designed such that the input can be either optical or coax, see Figure 3.
However, both inputs cannot be driven simultaneously.

3. INPUT/OUTPUT FOR CLOCKS AND DATA

The evaluation board has been designed to allow interfacing to external systems via the headers, J12 and
J14. Header J12 allows the evaluation board to accept externally generated PCM clocks and data. The
schematic for the clock/data input is shown in Figure 4.

Header J14 allows the evaluation board to accept externally generated DSD data and clock. The schematic
for the clock/data input is shown in Figure 4. A synchronous MCLK must still be provided via header J13.
Please see the CS4398 datasheet for more information.

4. POWER SUPPLY CIRCUITRY

Power is supplied to the evaluation board by seven binding posts (GND, +5V, VLS, VLC, VD, +12V and
-12V), see Figure 8. The VLC and VLS supplies can be jumpered to the +5V binding post for ease of use.
VD and VA should be set to the recommended values stated in the CS4398 datasheet. +12V and -12V sup-
ply power to the op-amps and can be +/-12 to +/-18 volts.

WARNING: Refer to the CS4398 datasheet for maximum allowable voltages levels. Operation outside of
this range can cause permanent damage to the device.

S. GROUNDING AND POWER SUPPLY DECOUPLING

The CS4398 requires careful attention to power supply and grounding arrangements to optimize perfor-
mance. Figure 2 details the connections to the CS4398 and Figures 9, 10, and 11 show the component
placement and top and bottom layout. The decoupling capacitors are located as close to the CS4398 as pos-
sible. Extensive use of ground plane fill in the evaluation board yields large reductions in radiated noise.
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6. CONTROL PORT SOFTWARE

The CDB4398 is shipped with Windows 95/98/ME based software as well as Windows N'T/2000/XP driv-
ers for interfacing with the CS4398 control port via the DB25 connector, J21. The software can be used to
communicate with the CS4398 in either SPI® or I*’C mode. See the readme.txt for more information.

7. DSD OPERATION

The CDB4398 supports Direct Stream Digital (DSD) operation through the header for external clocks and
data, J14. The CS4398 must be configured for the DSD mode and header J11 should be set to “external”.
See Table 2 for more information.

8. ANALOG OUTPUT FILTERING

The analog output on the CDB4398 has been designed to add flexibility when evaluating the CS4398. Two
output filter options are offered a 2-pole butterworth S0kHz low-pass filter with single ended outputs and
a 3-pole filter with XLR outputs.

The 2-pole filter (RCA) is designed to have the in-band impedance matched between the positive and neg-
ative legs. It also provides a balanced to single ended conversion for standard un-balanced outputs.

The 3-pole filter (XLR) is designed to have extremely low self noise and distortion in order to evaluate the
full performance of the CS4398.

CONNECTOR INPUT/OUTPUT SIGNAL PRESENT
+5V Input + 5 Volt power
VD Input + 3.3 to +5V power for the CS4398 digital supply
VLS Input + 1.8 to +5V power for the CS4398 serial interface
VLC Input + 1.8 to +5V power for the CS4398 control interface
J9 Input -18 to -12V negative supply for the op-amps
J10 Input +12 to +18V positive supply for the op-amps
GND Input Ground connection from power supply
SPDIF INPUT - J17 Input Digital audio interface input via coax
SPDIF INPUT - OPTO-1 Input Digital audio interface input via optical
PCM INPUT - J12 Input Input for master, serial, left/right clocks and serial data
DSD INPUT - J14 Input Input for DSD data and clock
PC Port Input/Output | parallel connection to PC for SPI/ 1°C control port signals
EXT CTRL I/O Input/Output /O for SPI/ 12C control port signals
OUTA and OUTB Output RCA and XLR line level analog outputs

Table 1. System Connections
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JUMPER/
SWITCH PURPOSE POSITION S/C FUNCTION SELECTED
J3 Selects source of voltage VLC Voltage source is VLC binding post
for the VLC supplies *+5V Voltage source is +5V binding post
J4 Selects source of voltage VLS Voltage source is VLS binding post
for the VLS supplies *+5V Voltage source is +5V binding post
J7 Selects source of voltage *VD Voltage source is VD binding post
for the VD supply +5V Voltage source is +5V binding post
J11 Clock Source Select *CS8414 CS8414 provides PCM inputs to CS4398
External PCM or DSD inputs are provided externally
St Sets Mode of CS8414 *M1 = open Default setting is 1°S mode
*MO0, M2, M3 = closed See CS8414 datasheet for details
J19 Stand-Alone/Control Port SA S Stand-Alone Mode (No PC required)
Select *CP C Control Port Mode (PC required)
J20 MO/ADO/CS HI - See CS4398 datasheet for details
*LO SC
J22 M1/SDA/CDOUT *HI SC See CS4398 datasheet for details
LO -
J24 M2/SCL/CCLK *HI C See CS4398 datasheet for details
LO S
J28 M3/AD1/CDIN HI - See CS4398 datasheet for details
*LO SC
CH_A Filter select *RCA Selects standard 2-pole filter
CH_B XLR Selects low noise balanced outputs
R19 and Mute Enables *SHUNTED Enables the external mute circuit for each
R82 OPEN channel when 0 Ohm is present (default)

*Default Factory Settings.

Table 2. CDB4398 Jumper Settings

The S/C column denotes standard jumper settings for either stand-alone (S) or control port (C) operation.

9. ERRATA
CDB4398 Revision B.0

None at this time.
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CS8414 Format Descriptoin CS8414 Normal Audio Port Modes CS8414 Special Audio Port Modes
(Out—In) indicates FSYNC and SCLK direction M3| M2 M1 | MO Format M3|M2 [MT | MO Format
(L/R-WSYNC) indicates FSYNC delineates channel or ward LO|LO |LO |LO [a@ - Out, L/R, 16-24 bits HI | LO |LO | LO |B - Format 0—No repeat on error
LSBY = Least Significant Bit Justified to end of audio frame LO[LO [LO | HI [1 - In, L/R, 16-24 bits HI[LO [LO | HI [9 - Format 1-No repeat on error
LO|LO [HI [LO [2 - Out, L/R, 125 compatible HI [ LO [HI [ LO [10 - Format 2-No repeat on error
LO|LO [HI | HI [3 - In, L/R, 125 compatible HI | LO [HI | HI [11 — Format 0-ASYNC, SCL Input
LO| HI [LO [LO [4 - out, WSYNC, 16—-24 bits HI [ HI [LO | LO [12 - Received NRZ data
LO| HI |LO | HI |5 - out, L/R, 16 bits LSBJ HI [ HI |LO | HI [13 - Received bi—phase data
LO| HI |[HI |LO |6 — out, L/R, 1B bits LSBJ HI | HI |HI | LO |14 — Reserved
LO[ HI [HI | HI [7 - Out, L/R, MSB last HI [ HI [HI HI [15 - CS8414 Reset
VD_84
S8 9SS pSE S
st
1 ey - B V5
-:"G_WI’ W2
vo_g84 O | (5 Mo
R
1uF 0.01uF B
GND GND SPDIF ERROR
SPDIF - - — R22 nit,
e 12 AN "
INPUTS Scoser ce/r2 (BT 887 cMD28-21SRC / RED —LGND
—4]CC/FO  SDATA 25 p—
0PTO-1 —£—{CB/E2 ERF (5 =
TORX173 —Z{CA/E1 M1 53 .
——ca/Ea Mo |53
6 VD+ A+ (57 AVAYAY,
o . c24 —&— DGND AGND 55— 10
our G | k7R T ;in :‘IEII o c27  4|c28
X7R ELEC
17 |[eeif2 Sor THES e 2 He 0.00F | 1uf
= vee O+ P O VvD_g4 »}—icsu/rck SEL }_—§—< Low v
£ G020+ Lﬁ - -
o X7R GND| C58414-CS _leND
0.01uF - - R24 c29
GND S R ) AAAY 1 7R
= = = 470 0.068UF JEND
{"> SDOUT_8414 (9]
{_ > MCLK_8414 [9]
a7
c42 "> SCLK_B414 (g3
RCA [, 1 I =X7R D LRCK_B414 9
0.010F
~ R37
75.0
GND GND

Figure 3. CS8414 Digital Audio Receiver

i

IDOT SR,

86€Y4AOd



i

CIRRUS

~——

LOGIC”

CDB4398

VvD_84
o

This is the source of 8414 VD.

+5v Remove power from 8414
when in external mode.
an
CS8414
Clock Source vis
External
GND
1
iz
{81 MCLK_8414 [ &
PCM Inputs R39 "
12 [7) MCLK_4398 ™ = 74VHCISTNTC =
4 MeLK - -
K
vis
HDR4X2
46
us X7R
N .
R40 0A  E
511 [8] SCLK_B414 [ 1A 10C HY GND
(71 SCLK_4398 A1y —
108
[8) LRCK_B414 [ 8100 g | SDOUT_8414 (8]
[71LRCK_4398 G—’\é\/\,
41 . M|lL—"GND 0 [ > SDIN_4398 (7]
5t —— 74VHCISTMTC
u4
DSD Inputs
N —Lo&0  0/0 —ji:BDSDA 71
BO 0/t DSDB (7]
[ Eomr  o/2HE
i BL  0/3F2—{ >o0sp_ck (71
50| AZ
B2
10545 vee HE s
B3  OND
c21
74VHC125M 0.01uF

Figure 4. PCM and DSD Input Headers




ol

ko CS4398

20
fg HI Modes
MO(ADO/CS)
E LO
PC PORT 2
——REOANN 200K | H@ HI
RS9 2.00K
Mol uis ul4 M1(SDA /CDOUT)
1 ﬂ/\/\/\/%
At iatcu ep o0 L s Lareu pe_aur 1o RST5V Lolho  o/0l3— st »—EZ: Lo
& [EN_SCL_PP i A o/0 12
/1 R71 2
- CL PP L 2 2y | B EN_SCI_PP_BUF 4 o A1 0/2 y J24
oF 5
——|30E Bl /3
> [SDA_N_PP 8 EN_SDA_PP_AUF i3 HI
1 3A 3y A2 .|
6 _[EN SDA PP 1 K G &
ADO_PP y NN 112|408 11_spa_out_pp = 129{, 82 1
T NP ﬁm, Hr o1 s/ Co—Hel A3 vee 7—1—0 vic M2(SCL/CCLK)
v vee -4 45V e ’_E Lo
6 TAD1/CON_PP, GND 74VHC125M D ATR
19 c76
1 SN74HCT125D oND
DB25M-RA 7 X7R —
421 0 £7,101 Mi(SDA/CDOUT) [ oD 0.0F . 928
: = - ] uIB(ADVCDIN)
z - 2 O vie
0 1 SDA_OUT_PP fio1sa/TP D—l—f ui7 Lo
3 1 €85 10.01uF
i = q XIR
o2 4 SA/CPLI0) - oo
~Y . ue 3(AD1/CDIN)
EXT CTRL I/0
O 7 1 vee 2 QO +5v 23 /
L=T" Teno 708 «
- scL_pp_iso [ 30 a V% SCL_LATCHED f;?wmw{gg&'\/p&)/o@)
1|20 207~ 71 MZ(SCL/CCLK;
SDA_IN_PP_iS0 ¥ 3 b SDA_LATCHED (71 M3(AD1/COIN
ADO_PP_ISO ’—:55 s ADO_LATCHED
AD1/CON_PP_iso $—97]70 anz AD1/CDIN_LATCHED
n1g e ono 1O Lesr &
Stand—Alone +5V - SN74HC574DW 0.010F .
SA/TP
Control Port SA/CP 110) D

Control Port

un
DS12332-10

+- \cMD28-21SRC / RED
03
RESET

R38
1.58K

MBROS520LT!

RSTZBV (101

Figure 5. Control Port Interface

IDOT SR,

86€Y4AOd



Ll

Optional for 3rd order

I
GND

r
6B00pF
CO[;P

O.DWHND

Spare
e
+18v €22 u-8

8 =
R R12 s
m [1RCA_A- [ 2 [N Ut 1A C%’l R21 .
0 1.58K 698 +IELEC
(111 RCA_A+ RCA_A- 11 ~ NE5532D8 22uF 560
- m
(71 ADUTA+ AOUTA o R13 Ri4 20 R20
[ XLR_A+ XLR_A= (1) ReA_A+ [ N l v l -4 . 100K
~18V 0.01uF
3l -
c32 R17
R16 NO POP COG 487 ;%gpf END
100K 0.018UF e =
— R19
= +|c33 )
ELEC
100uF
GND GND
c34 = =
oG
0.018UF
R32 R33 R3t (71 MUTECT
1M XLR_A- [ AN
196 681 464
2
2SC3326
R30
100K it Lo R31 oo
0.015UF 2200pF
0
c38 Cto R36
1 7l
NO POP 470
R43 ELEC
——coc
NO POP 6800pF —1BV
—_ €52
- It
1r
ND POP
R46
100K _les7 _leso R47
——co6 —C0G
0.015UF 2200pF 0 —
R49
100K 60
——cuc
6800pF
55 R48 1 1
re2 Res Res - Differential LPF
M XLR_A+ [ 470F 316 +0dB @ 1kHz
464
196 681 ELEC
+0dB @ 20Hz
+0.02dB ® 20kHz
-3dB @ 38kHz

oG
T.msur

—-35dB @ 120kHz

Figure 6. Channel A Outputs and Mute

Diff-To—Single LPF
-1.75dB @ 1kHz =

J13

GND

0dBr @ 20Hz
0dBr @ 20kHz
—1.6dBr @ 40kHz
—-3dBr @ 48kHz

OUTA

0dBr

IDOT SR,

86€Y4AOd



cl

c87 R72
. |
Optional for 3rd order P e A
GND ot -
‘ c8s
i
11
1800pF
c86 s
NO POP
€90
925 426 +18v
1121 RCA_B+ RCA_B- 0121
171 AOUTB+ AOUTB- [7] R73 R74 R75
1121 RCA_B- >
1121 XLR_B+ XLR_B- [12] 0 58K A4
~ NE5532D8
R76 R77 R78 c92
(121 RCA_B+ [ }1
o 604 l 267 l -18v o.onr LGN0
c8g -
R79 c93 Lots 80 a6
100K e 487 4700pF
NO POP GND
— +|cos
= B ELEC
100uF
GND GND
67 - -
cac
0.018UF
R54 RS5 R56 7
121 XLR_B+ [ A%
196 681 464
RS2 _|ces ez
100K [ —~co6
0.015UF 2200pF o
7 c72 R58
1 I
1r gl
NO POP 470F 316
Re62 ELEC c74
R57 —oe
NO POP 100K 6B00pF
c79
i
10
NO' POP
RS
c82 c77 R66
100K ——cag ——cog
0.015UF 2300pF o —
R70 B
100K Jcse
——co!
6800pF
- cs1 RG9
R61 R63 RE4 A A
(121 XLR_B- [ ' 4 _~{LT1128CSB o ¢
196 681 464 - ELEC
c78
[
83 [T
a6 B
0.018UF

Figure 7. Channel B Outputs and Mute

-18v

R82
0

Q4
25C3326

GND

ouTB

IDOT SR,

86€Y4AOd



€l

+5V
o
+5V VA_+5V
J6 L1 47UH
RED '
» J;
2 iy cit c12
VAT TR X7R ZELec
GND ’ 0.010F 47uF
8 ]
BLACK ero ™
+5V
+1.8V TO +5V o4 bol
= 45V

G
o
Dwa
o

o
ol

+18V

+C14 C13
~ELEC —X7R
47uF 0.01uF
+C10 c9
—~ELEC ——X7R
47uF 0.01uF

GND

VLS E 7
42 b
BLUE o
O o VLS be e e
VAT T T
+18V
JEND GRJElgN
+5V - ( )
+1.8V T0 +5V Lw kol
VLG §| +5V
vnoi‘n Oig
VLC Z E:CEiLEC ::C%m
© 470F 0.01uF —18V
49
JEND YELLOW
+5V
+3.3V TO +5V 97 VsV
VD +5V
J5 ®
GRAY VD x7R

z3
6.8V

ELEC
"‘mr

0.01uf

sl

Figure 8. Power Supply Connections

-18v

@ FD1

FDLOCAL1

@

FDLOCAL1

@ FD3

FDLOCAL1

@ FD4

FDLOCAL1

FOR TEST

GROUNDS

JP1

IDOT SR,

86€Y4AOd



d0L NIJHISHTIS 3dIS 401

* 864 vddd  ONI JIT0 T SNEHlO +

CDB4398

[ . @
61 THN
° S3IA0W 86€¥ST N9
. . o @] [ e
Nigo/iav/ch @ |l -
° oey Hm) 3
L] ol ¢ °
81N0 “eax 3 -;m of@| °®
100/108/2 y139/108/2n| @ ° °
NIGD/¥aS/IN e L]
s$0/0av/on T ° °
‘ [}
ol@ [ ] .
1N009/Y0s/iN| @ Y o
il | [ ]
= [ ]
[ — ° [ ]
Sar of@] - ° [ ]
N9 59/00v/0N — [ ]
e H “ = . [ ]
v92 v = - o
( — |
o Ims - - wl®
ﬁ-g g\ ug ° 140d 104LNOD | @ Ny
- = .
-81n0v @ "M NSM- 140 .
+a1n0Y @ = (== 20 il i wr
- @ s = mwﬁg @0y ol 140d 94
2 569 S 3= == =
° Eal ] azell < winove o S =LA= @25 MD
fom = " 86¢HSO Py T Zm
o0, il o ° 9v0 77ES9 om = . .
. Ll - Sm vasaQ @ N _ I"m = = A8
- - HE s - -
mﬂlﬁ uml H0ST0SI@ @ 8050 WDW mOm gy = -3 ar
LI et ang | T msﬁ“me" -z
anr ¥107050 0£d - -
8050 N B = -
Y100 iy vasa sl 3 | NIS - e
= f— -
I semn TSR el avo 2
S1NdNI QSa L A0S
e e sl H10H |} Re =
ur L1 0
SINdNI 410dS
f.lb e SINNI WOd T
A ‘ HEy
TWNYILK
O H = 01 33408 0T
—) ° ° mmoosw.fvawmo o e
Y4 o
2 (a8 o]z Lz @
m ‘L= (h ac+| | = LH as+ | = LH NG+
= ®© O e o one
— - i
Q Nﬁ‘ Q
A ABL+ OL ACL+ AG+ Ol ATE+ AG+ Q1 AB AG+ Ol A8

Figure 9. Silkscreen Top
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