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CDB43L43

Evaluation Board for C543L 43 Rev D

Features

e Demonstrates recommended layout and
grounding arrangements

® CS8415A receives AES/EBU, S/PDIF, and
EIAJ-340 Compatible Digital Audio

e Patch Area

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

Description

The CDB43L43 evaluation board is an excellent means
for quickly evaluating the CS43L43 24-hit, stereo D/A
converter. Evaluation requires an analog signal analyz-
er, a digital signal source, a PC for controlling the
CS43L43 (for control port mode only) and a power sup-
ply. Analog headphone outputs are provided via a 1/8”
headphone jack and RCA phono jacks.

The CS8415A digital audio receiver I.C. provides the
system timing necessary to operate the Digital-to-Analog
converter and will accept AES/EBU, S/PDIF, and EIAJ-
340 compatible 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

CDB43L43 Evaluation Board
I/O for Control
Clocks Port | Control Port
and Data Microcontroller Interface
A A A A A
CS8415A+— >
Digital v _ .
Audio ! CS43L43 H(e)at;lphtone
Interface | — utputs
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1. CDB43L43 SYSTEM OVERVIEW

The CDB43L43 evaluation board is an excellent
means of quickly evaluating the CS43L43. The
CS8415A digital audio interface receiver provides
an easy interface to digital audio signal sourcesin-
cluding the mgjority of digital audio test equip-
ment. The evaluation board also allows the user to
supply clocks and data through a 10-pin header for
system devel opment.

The CDB43L43 schematic has been partitioned
into 10 schematics shown in Figures 2 through 11.
Each partitioned schematic is represented in the
system diagram shown in Figure 1. Notice that the
the system diagram also includes the interconnec-
tions between the partitioned schematics.

2. CHA3L43DIGITAL TO ANALOG
CONVERTER

A description of the CS43L43 is included in the
CA3L43 datashest.

3. CS8415A DIGITAL AUDIO
RECEIVER

The system receives and decodes the standard
S/PDIF data format using a CS8415A Digital Au-
dio Receiver, Figure4. The outputs of the
CS8415A include aserial hit clock, serial data, | eft-
right clock (FSYNC), de-emphasis control and a
256 Fs master clock. The operation of the
CS8415A and a discussion of the digital audio in-
terface are included in the CS8415A datasheet.

The evaluation board has been designed such that
the input can be either optical or coax, see Figure 5.
However, both inputs cannot be driven simulta-
neoudly.

4. CS8415A DATA FORMAT

The CS8415A data format is selected through the
DIP switch. See Table 2 for details.

5. HEADPHONE OUTPUT

A 1/8 inch, stereo headphone jack is included on
the evaluation board for connecting 16 ohm or
greater headphones to the CS43L43. If no head-
phones are connected to the /8 inch jack, then a 16
ohm resistor is connected to each of the CS43L43
headphone outputs, HP_A and HP_B. Thisisuse-
ful when evaluating the C43L 43 headphone am-
plifier with test equipment that has high-impedance
inputs. RCA jacks are aso provided on the head-
phone outputs for easy connection to test equip-
ment.

6. INPUT/OUTPUT FOR CLOCKSAND
DATA

The evaluation board has been designed to allow
interfacing to external systemsviathe 10-pin head-
er, HDR1. This header allows the evaluation board
to accept externally generated clocks and data. The
schematic for the clock/data 1/0O is shown in
Figure 10.

7. POWER SUPPLY CIRCUITRY

Power is supplied to the evaluation board by five
binding posts (GND, +5V, VL, VA, VA _HP), see
Figure 12. The +5V input supplies power to the
+5Volt digita circuitry (VA_+5, VD_+5), while
the VL input supplies power to the Voltage Level
Converters and the CA43L43 VL pin. VA and
VA_HP supply power to the CS43L43. For ease of
use, it is possible to connect VA, VA_HP and VL
to the same supply.

WARNING: VA and VL must be between +1.7 V
and +3.6 V. VA HP must be between +0.9V and
+3.6 V. Operation outside of this range can cause
permanent damage to the device. Seethe CS43L43
datasheet for more details.

DS479DB1
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8. GROUNDING AND POWER SUPPLY
DECOUPLING

The CS43L43 requires careful attention to power
supply and grounding arrangements to optimize
performance. Figure 9 details the power distribu-
tion used on this board. The decoupling capacitors
are located as close to the C43L43 as possible.
Extensive use of ground plane fill on both the ana-
log and digital sections of the evaluation board
yields large reductions in radiated noise.

9. CONTROL PORT SOFTWARE

The CDB43L43 is shipped with Windows based
software for interfacing with the CS43L 43 control
port viathe serial connector, J1. The software can
be used to communicate with the C$43L43 in Two
Wire mode.

Note: DIP 2-4 must be set appropriately for control

port mode operation.

10. POPGUARD® WORKAROUND

The CDB43L43 Rev A includes a hardware fix for
the PopGuard® Transient Control feature of the
CHA3L43 Rev D. Please see the CS43L 43 errata
for further details. This additional hardware in-
cludes the transistors Q1, Q2, Q4, and Q5 as well
as R13, R14, R24, R33, R34, and C7. Please refer

to Figure 3. To bypassthishardwarefix, stuff R18
and R19 with 0 ohm resistors and change R25 and
R26 to 1 kohm resistors. The next silicon revision
will address thisissue.

11. CDB43L43 PERFORMANCE PLOTS

The CDB43L43 Rev A performance plotsshownin
Figures 13 through 18 were generated using an Au-
dio Precision System Two Cascade with the S2-
AES17LP 20 kHz brickwall filter applied. All tests
were performed at a sampling rate of 48 kHz and
withVL, VA, and VA_HP set to theindicated volt-

age supply.
12. CDB43L43 REV A ERRATA

1) R20 and R30 have been stuffed with 0 ohm re-
sistorsand 47 kohm pull-downs have been add-
ed to pins 3 and 28 of U4.

2) The DIP switch has been turned such that the

“open” position is denoted by the “1” on the

board.

3) R31 has been changed from a pull-up to a pull-

down.

4) A 1 Mohm pull-down has been added to U10

pin 8, located near R24.

DS479DB1
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CONNECTOR INPUT/OUTPUT SIGNAL PRESENT
+5V Input + 5 Volt power
VA, VL Input + 1.8 Volt to + 3.3 Volt power for the CS43L43 and the Voltage
Level Converters
VA_HP Input +0.9 Volt to +3.3 Volt power for the CS43L43 headphone amp
GND Input Ground connection from power supply
Coax Input Input Digital audio interface input via coax
Optical Input Input Digital audio interface input via optical
HDR1 Input/Output I/O for master, serial, left/right clocks and serial data
Serial Port Input/Output Serial connection to PC for Two Wire mode control port signals
HDR2 Input/Output I/O for Two Wire mode control port signals
HP_A (J3) Output Channel A headphone output
HP_B (J32) Output Channel B headphone output
HP_A&B (J10) Output Channel A and B headphone output

Table 1. System Connections

JUMPER PURPOSE POSITION FUNCTION SELECTED
Program/Run Programming switch for the con- |Program*Run |Configures CDB43L43 to program the uC
trol port microcontroller Configures CDB43L43 for normal operation
HRM/BRM Seclects High Rate or Base Rate |HRM (/2) Selects High Rate Mode
Mode *BRM (x1) Selects Base Rate Mode
EXT/INT SCLK |Selects SCLK Mode INT*EXT Internal SCLK Mode
External SCLK Mode
Reset (S1) Resets the CDB43L43
DIP 1 Enable/Disable the CS8415A *0 CS8415A is enabled
1 Disabled (External Clocks and Data via
HDR1)
DIP 2-4 Configures the interface format |*000 Control Port mode
and CS43L43 operational mode |001 Stand Alone mode, 12S
010 Stand Alone mode, LJ24
011 Stand Alone mode, RJ16 (8415A not avail.)
100 Stand Alone mode, RJ24

Note: *Default factory settings
Table2. CDB43L43 Jumper and Switch settings

DS479DB1 5



149d6.vsA

Digital
Audio
Inputs

Fig 5

RXN

Control
Port
Interface
Fig 7

[

RXP

Reset Y '
DIFO Control Port
DIF1 Microcontroller
- Fig 8
A
y v
I/O for
Clocks gfgﬁ Control Port
and Data Fig 11 Levgl Shifter
Fig 10 Fig 9
! v Y A )
\AA
MCLK MCLK MCLK N
LRCK ivi LRCK
CS8415A y Divider . CS431.43
Digital SCLK 1 and SCLK | ]
Audio | SDATA , Level [SDATA|  Fl92
Receiver Shifter
Connections Fig 6
Fig 4

Figure 1. System Block Diagram and Signal Flow

.| Headphone

Outputs
Fig 3

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

er1Eraad



Tdae.ysa

TFQ (HP_B)
© B

nHP B

2—HVA_HP
mVA

TP1@ (HP_A)
©

CSH3L43
(5DA) TP15
SDA/DIFL_AR
RE1-A RET) Tplsg
u1
R3 49 .9 (LRCK) TP1 1 1E
LRCK_A m—pi VNNV T, G SDATAY 1P2 3 | LRCK RST 75
SDATA_AmM® =" V\V\1 SRS 5 = S0ATA DIFL/5DA |5
SCLK/DEML _Am= AN\NN—= | SCLK/DEN HB 3
VLE uL VA_HP
Eaa (MELKY TP N = on 22
(SCL) 'Pbg g DIFE/SCL aD i
Z—vo_te A
«1UF Cc23 REF_GND FILT+
X7R R co5
— TUF — C543L43
GND GND
X7R _;].gg
MCLK_B B— AN S-S 5RO S AR I
SCL/DIFD_AE GND - GND

Figure2. CS43L43

nHP _A

[L1uF

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

er1Eraad



149d6.vsA

HEADPHONE OUT

J3
1
NC 2
T L_ 02 CON_RCA _RA

MGSFANAZELTL —
GND

IFiw

C13 + |/ 22BUF L6 vy -
hm A 47UH TR ¢
Cy3
AR +I(22IZJUF LE v & Wy _— o

R2s Lrog WM m o]
15@ > 15@ ~\ Q1 =)
11 ) mesFanazeLTs s L
1 1 2 NCt 2 L
GND  GND R2Y4 CON_RCA _RA GRD
MITES ANARZEE ¢ —
GND
HP _B
us ; s
a 8 R33 47K L
IC_RESETH {>¢ A4 25[:3328 25C3326
SN7HHCTBHD R34
39K 2
RL3 R14
180 182
GND

Figure 3. Headphone Outputs

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

er1Eraad



Tdae.ysa

u4
flcopy ORIG|-22 RIE AAARZK o RIE
R20 47K VA_B4+m—5—VD2+ VD3t 5—EvA_84
JEMPH® AN S | /ErPH =
RXF'.?RXP >0
RXN@—=—{RXN H//S2Y  mya_au
VA B4 S —VA+ VD+[-23
T Toe Spte peehe ARG
RESET _AYm—+———{/RST DGND3|- 2 SDATA B4
1UF LAUF MCLK e4m—2RMEK AUDTDEL R21 JAUF [LUF
X7R XM — [ H IReRR SDOUT [ 8 AAZEa va_e X7R _|X7R
— — =—RCBL OLRCK B RCK_a4y — —
GND END ﬁ—gﬁg asCLK 18l mSCOKed GND  GND
- r CEB415A L7 g—’\;
5.1K CND
(SPDIF ERRCR)
c2 Ciy4 R6
5.1K
Irzlezw: 2200PF VW L T2
_><7R _ECG LED _CMD2B21SRC_T1
GND GND =

GND

B41SA /EXT =
R17 2
VA_8H

:1:-1{>c 12 °

SN7HHCTB4D

[N

¢
LRCK_B+Hm——S—
LREK#———=—
SCLK_s-+m——2—2A 3/DEg DIR
SCLK/DEMLB———2B 3Alg—SSDATA_BH
s GND 3B 2—mSDATA
— SNAMCBT31250B

GND

Figure4. CS8415A Digital Audio Receiver

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

er1Eraad



y 4 Y Ir17J7 J J K

o CDB43L43

OPTICAL INPUT

oPT1
B
O 1 C29| |.m1uF
G 5 | oo —mRXP
7 O L7
A7 3 e 08
G : lam fags EVD_45
= 1o T 1
© — LB1LF
— TORX173 CND X7R
GND —
GRD
DIGITAL INPUT
Js5
c28
on | KL oo
SRR R29
CON_RCA_RA 75
CND  GND

Figure5. Digital Audio Inputs

10 DS479DB1



r 4 1272727 /K
F P CDB43L43

U=
vee P VL
1 11,6
3 2 c3s
SDATA & %/} c 1Y—2—mspATA_A
LRCK 5{2A_  2Y=—®IRCK A LAUF
18 13/¢ = XR
SCLK_EXT 13 3A 3Y|——®5CLK/DEM1_A —
12 A 14 GND
MCLK 4A 4y mpMoLkA
— GND 2
74LVCL25AD —
GND
us
s E P vee P2 F VL
MCLKIR T g 1CLK 10 3 c8
111D g
1/CLR 1.0 .1UF
18 q X7R
T2/PRE 20— —
12 EBLK > ,0l8 GND
3 15/0LR 5 ¢ "ED';*:’
— GND ] HORLX3
GND SN74LVC74AD  — L M /2
GND MCLK_B =—§—
MCLK_AB—3]| (BRM x1)

Figure6. MCLK Divider and Level Shifter

DS479DB1 11



A

149d6.vsA

LS

uz
CS||.33UF 1 e CHYy|.@47UF
J1 7 |58t ElT 27 | C27 +|Ca7
o e S T T
o5 s Trour TTIN 22 1laTxn X7R I
O—3 $ [ S—{T20UT T2IN-53—ESDA_INZ — —
O B I 5 T3DUT T3IN 51 8 /RESET GND GND
oo e
o 2 T THDUT T4INHS i
1 %%&‘T R3OUT 7 [AnosT
DEBF_RA — &——FDORCEDN R1OUTH |[—==
g vD_+5 et /F DRCEDFF /INVALID2
£ MAX323BCAT _Ice R16 LR1S
_Itt = — @ @
T GND .33UF
J33F Z5U
_iZsu =
= GND — —
GND GND GND

Figure7. Control Port Interface

YT
BLM21A1A2S

VD

+3

- J /0w J JdJ17
'/ 2 B8 Y 7 A/
Yy J / / 4 J A F

er1Eraad



r 4 1272727 /K
F P CDB43L43

VD_+5
XN
[ =N W]
Lalg g
Sk
a4 1 Sz 7]
EH1SA/EXT B—@ ® G | myA_+5
® Smm—3
& 2 m=g %
< 1 ==
v SW_DIP_ 4 —
= GND
~1
VD _+5
C32 +|Ci6
JAUF 10UF
X7R
IC_RESETH — GND G
GND
RNL
47K
vD_+3 (43 (42 HL Ha |3E| ag 37 |3Ei |35 |3L|
T M0 N 2 @] < N M
O O m O o 0O < < < <
o o oo o > oo oo
MOSI_@  IpBs5 PAY S
SDA_INE L 2 _IPBE PAS -2
SCK_P B o2 1pB7 PAGHL
/RESET B * | /RESET PA7FE
MISOB——&—3 1PD@ cpl2E
I N u1B nC 28
TxoB——— 7 1pp1 ATGPSB515 _4AC ALE 2
MUTER——8% 1PD2 oc1Bl-2E
™7 G-—{PD3 PC7 -2
PE O*2—{PD4 pce -
11 23
RIGE—— PD5S N oo PCS5 =2
a4
D> << < QO N 4 N M I
OO EFEE Z QOO0 U d oD
o 0o X X (@] 4 a1 o o o o
lZ(E.E 14 15 B |.1.7 18 lE(LZZJDZLCLZZ
JEMPHE Ji_
- GND 9559
o [ IR A HE A I 1
= F F F F

L mRESET_A4

3.6864MZ
c2y
e “[BeeF
_|Cm _|ETE
GND GND

Figure8. Control Port Microcontroller

DS479DB1 13



14"

149d6.vsA

11
. vee =
/RESET m@—~—1/G =
SCK;E%% 1r—2—msck_p
MOSIE—i;—{2A 2T ——aMosI g

RESET 8—5— 3/G a
SDA_INB——{3A 3T ——&s0A_INg

12 e "

F HA Y

= GND 2

GND
TCHVHCA23FT —
GND

€—#lVD _+5

us
/RESETm—2 4

SN74HCTB4YD RESET._l_é
SCK_7 B———
MDSI Am——

1A

=]

v _+sm—R3LAANAZK p-13

SDA _INI

SN74HCT@HD

Figure9. Control Port Level Shifter

2SC332B

VL
CH42
:ELUF
us TX7R VL
vee GND R28

1/G 2K
%% 1Y2—=mscL/DIFB_A
%/}G 2v= @& mSDA/DIFL_A
34 3r=2 R32
4/G H7K

Yy —gRST A

GND 2

74LVC123AD —
GND

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

er1Eraad



)
0
N
\I
O
W)
®
H
HDR2X2
2"DR21 u7
(SCL/DIFD> SCL/DIFD A
(SDA/DIF1) SDA/DIF.L_A DIRme-1 Gt
= 3 11
clD SDATAE—2—| A1 g1 i
LRCKE—a2—| AZ R
SCLK/DEML m—2 | A3 B3[2
MCLKE——— A4 B4
HOR3 14
HDR1X3 P4 VCC VD _+5
RS 7
(INT SCLK) [ L ABK ChD C41
12 @ECLK_EXT L
(EXT SCLK> |P—@5CLK/DEML SN7HHESHSD - 5 AUF
= X7R
GND =
GRD
Figure 10. 1/O for Clocksand Data
H
a1

(SDATAD

P (LRCK)

(SCLK/DEML)

P (MCLK)

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

er1Eraad



9T

149d6.vsA

R1
VD_+5 i—/\/\/\,ELl K
LED_CMD2d21SRC_T4L
AN

D1 (PROGRAM RUNDS | |2 /RESET
us

HDR=
Z (PRDOGRAM) HDR1.X3

/RESETI—O—éRESET GND

ND GND
VD_+58 vCe e

= DS12337_14@ GND
GND

Figure 11. Reset Circuit

(RESET)
S1
T
| o O | T—. /RESET
SW_B3W_1141 _c=@
GND GND é%%F’F
GND

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

er1Eraad



r 4 1272727 /K
F P CDB43L43

CON_BANANA
(+5V) l mUD_+5
- - +|c3 o'
BZISSLEVS |y F LAUF
X7R
— GAD GRD
GND
Lt
YT
BLM21A182S &m BVA_+S
E?UF
GO
CON_BANANA
(GND) Oj
H —_
GND
(V> CON_BANANA Lo
(+1.B-3.3v) O AAAR = VL
&m lga BLMZ2LALD2S
57 pary
BZISSCEVE |y F L1UF
X7R
— GND GND
chD
Cupy CORBANANA L3
(+1.9-3.3v) O i j Y 2 VA
BLM2LALD2S
< - +|c12 cas
BZNSSCEVe E?UF AUF
X7R
— GND GND
chD
CON_BANANA Ly
e O BLrpiALEDS T VAP
(+2 .9-3.3v) i l
VO N - +|c13 c37
BZISSCEVE © ly) J1UF
X7R
— CND GND
ChD

Figure 12. Power Supply

DS479DB1 17



7 Y1777 7K
' 4 A2 W¥ 71 CDB43L43

o Ap . Ap
L —T | Bl — L1 | T —
Figure 13. Frequency Responseat 1.8V Figure 14. Frequency Responseat 3.0V
Ap Ap
] /
| f
/] //
|
. / g /
‘g’ 85, / %
‘Ll 7 :
/
/ 87|
/
YV
A A[\ y A AN
v J\'\W 1 ¥ \ \aa'as
o N YN Sy Ve Al
oy LU LU UL LU AL L TN T T R T T T T T EN e A
s = © Amplitude (dB) e = = “© “ o ;nm“ude (;Z) ® ® 8 : 'D
Figure15. THD+N versus Amplitudeat 1.8V Figure16. THD+N versus Amplitudeat 3.0 V
Ap] Ap|
] | 1
i il AT A o b, o - EEpy o | N

Hz

Figure17. FFT of 1kHz SineWaveat 1.8V Figure18. FFT of 1kHz SineWaveat 3.0V
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Figure 19. Silkscreen Top
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Figure21. Bottom Side
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