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Evaluation Board for CS4365

Features

¢ Demonstrates recommended layout and
grounding arrangements

&

CS8416 receives S/PDIF, & EIAJ-340
compatible digital audio

<&

Headers for external audio input for either PCM
or DSD®

<&

Requires only a digital signal source and power
supplies for a complete Digital-to-analog
converter system

Description

The CDB4365 evaluation board is an excellent means
for quickly evaluating the CS4365 24-bit, 48-pin, 6-
channel D/A converter. Evaluation requires an analog
signal analyzer, a digital signal source, a PC for control-
ling the CS4365 (only required for control port mode),
and a power supply. Analog line-level outputs are pro-
vided via RCA phono jacks.

The CS8416 digital audio receiver IC provides the sys-
tem timing necessary to operate the digital-to-analog
converter and will accept S/PDIF and EIAJ-340-com-
patible 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

CDB4365 Evaluation Board

Hardware or
Software Board

Control
Inputs for PCM
Clocks and Data
CS8416
Digital Audio Analog Outputs
Interface CS4365 and Filtering
4 N\
Inputs for DSD
Clocks and Data
. J
= CIRRUS LOCIC® Copyright © Cirrus Logic, Inc. 2008 MAY '08

http://www.cirrus.com

(All Rights Reserved)

DS670DB3


http://www.cirrus.com
http://www.cirrus.com

——e——.

CIRRUS LOGIC® CDB4365
TABLE OF CONTENTS

1. CS4365 DIGITAL-TO-ANALOG CONVERTER ..ottt ettt ettt e e e e e e aaeen 4
2. CSB8416 DIGITAL AUDIO RECEIVER ...ooe ittt ettt ettt et e et e e e e aeneens 4
3. INPUT FOR CL O CK S AND DA T A oottt e et et ettt e et e e et e e e e eeneenns 4
4. INPUT FOR CONT RO DA T A oottt ettt ettt et e e et e e ettt e e e e e e e e et e eeneenrenns 4
5. POWER SUPPLY ClRCUIT RY ottt ittt ettt et ettt et ettt e et e e e et et e et e e e e eeeeneenns 5
6. GROUNDING AND POWER SUPPLY DECOUPLING ...ocniit ittt e e e 5
7. ANALOG OUTPUT FILTERING ..ottt ettt ettt e et e ettt e et et e e et e e e e e e e e eeereneens 5
8. PERFORMAN CE PLOT S oottt ittt et ettt ettt et et ettt et e e et e et e e et aeeeeeananeeneenns 7
0. DB 365 SCHEM A TICS .ot ettt ettt e ettt e e e e e e et e et e e e e e eeeeseneenaen 17
O S Y S (O] N o 1 F T O 15 TR 30

LIST OF FIGURES

FIQUrE L.FFT (48 KH2Z, 0 UB) eiiiiiiiiiiiiit ettt ettt e e e e e e et bbbttt et e e e e e e e e e e s bbbbbeeaaaaeeeaaaannnnees 7
Figure 2.FFT (48 KHzZ, -80 AB) .....oiiiiitiitiet ettt ettt et e e e e e e e s e e et bbb beeaaa e e e s e e annnnnnes 7
Figure 3.FFT (48 KHzZ, NO INPUL) ...ttt e e e e e e e e e e st bbb ee e e e e e e e e e e annnnnees 7
Figure 4.FFT (48 kHz Out-0f-Band, NO INPUL) ...ttt e e e e e e 7
Figure 5.FFT (48 kHz, -60 dB Wideband) ..........ooo e 8
FIQUIE 6.FFT (IMD 48 KH2Z) .oiiiiiii ittt ettt e e e ettt et e e e e e e e e e s s e banbbbbbeeaaaaeaeeaaannnnees 8
Figure 7.48 KHZ, THD+HN VS. INPUL FTEQ ..vveeeitiiiiiaiaiie ittt e et e e e e e e e s bbb be e e e e e e e e e e e e s annnees 8
Figure 8.48 KHZ, THDHN VS. LEVEID ...eeeiieiiieiieii ettt et e e et e e e e e e e e e e e naanees 8
Figure 9.48 kHz, Fade-t0-NOISE LINGAILY .......coiiiiiiiiiiiiiii ettt e e e e e e e e e e e eaanees 8
Figure 10.48 KHz, FreqUENCY RESPONSE ....coieiiiiiiiiiiiiiie et et e e e e e e ettt et e e e e e e e e e e s e e annbebbeeeeeeaaaaeeeeaaaannnnees 8
FIQUre 11.48 KHzZ, CrOSSLAIK ....oooiiiiiiii ittt ettt e e e e e e e e e sttt e et e e e e e e e s e s s nbbbbeeeaaaeeesaaaannnnnes 9
Figure 12.48 KHZ, IMPUISE RESPONSE ......uiiiiiiiiiiiiaaee ettt ettt e e e e e e e e e e s e e aab bbb aeeeeaaaesaaannnnnees 9
Figure 13.48 KHz, IMPUISE Prefiler ....... . ettt e e e e e e e e eanees 9
Figure 14.48 KHZ DYNAMIC RANQJE ......eeiiiiiiiiiaiiii ittt et e e e e e e e e e bbb e e e e e e e e e e e e e e s e e annnnnes 10
Figure 15.FFT (96 KH2Z, 0 UB) ..ociuiiiiiiieitit ettt ettt ettt ettt e et e e s bb e e st b e e e saeeesnbbeaesabeeas 10
Figure 16.FFT (96 KH2Z, =80 UB) .....ciiiuiiiiiiiiiitiee ettt ettt ettt st e e st e e e s bt e e s bb e e e sbbeesnbbeaesaneeas 10
Figure 17.FFT (96 KHZ, NO INPUL) .ottt et e e e e e e e e st e e e e e e e e e e e e e e e annnnnes 11
Figure 18.FFT (96 kHz Out-of-Band, NO INPUL) ......oooiiiiiiii et 11
Figure 19.FFT (96 kHz, -60 db Wideband) ...t 11
Figure 20.FFT (IMD 96 KHZ) ....coiuiiiiiiii ittt sttt et e et e e st e e s be e e e ebn e e snbbe e e snbeeas 11
Figure 21.96 KHZ, THD+HN VS. INPUL FTEQ ..veeeitiiiiiaiiiiiiiitiee ettt e e e e e e e e eiieb b eeeaaae e e s snnnnnnes 11
Figure 22.96 KHZ, THDHN VS. LEVEL .....uiiiiiiiiiiii ittt e e e e e e e e anannees 11
Figure 23.96 kHz, Fade-t0-NOISE LINEAIY ........coiiiiiiiiiiiiiiii et e e e e e e e e e e e eeneaeees 12
Figure 24.96 KHZ, FreqUENCY RESPONSE ....ccoeiiiiiiiiitiiiee et e e e e ettt e e e e e e e e e s s e snbbbbe et eeeeaaaaaesaaaannnnnnes 12
FIgure 25.96 KHzZ, CrOSSLAIK ......ooiiiiiiiiiitee ettt e e e e ettt et e e e e e e e e s e e bt bbbeeeaaaeeeeesannnnnnes 12
Figure 26.96 KHZ, IMPUISE RESPONSE ......uuiiiiiiiiiiiaei ittt et e e e e e e e s e bbbt beeeeeeaaeaaaannnrnes 12
Figure 27.96 KHz, IMPUISE Prefilter ....... . ettt e e e e e e e aeeees 12
Figure 28.Dynamic RANQE 96 KHZ ........ooiiiiiiiiii ettt et e e e e e e e e s e annnenes 13
Figure 29.FFT (192 KHZ, 0 AB) ...uiiiiiiiiiiiiie ettt ettt ettt ettt ettt e e sb e e bb e e s sbb e e e sab e e e anbe e e s neeas 13
Figure 30.FFT (192 KHZ, 60 AB) ....citiiiiiiiiiiiie ittt sttt ettt et e st e e sbe e e s bbe e e sabeesabee e e sabeeas 13
Figure 31.FFT (192 KHzZ, NO INPUL) ..ttt e e e e e e e e s et r e e e e e e e e e e e annnnnnes 14
Figure 32.FFT (192 kHz Out-0of-Band, NO INPUL) .....oooiiiiiiiee et 14
Figure 33.FFT (192 kHz, -60 dB Wideband) ...t 14
Figure 34.FFT (IMD 192 KH2Z) ..cooueiiiiieie ettt ettt sttt ettt e e st e e st e e st e e e e nae e e sbbeaesabeaas 14
Figure 35.192 kHz, THDHN VS. INPUL FIEQ ...cooiiiiiiiiiiee ittt e e e e e e e e e e e e aenaneees 14
Figure 36.192 KHZ, THDHN VS. LEVEI ...eeeiiiiiiiiiiiii ettt ettt et e e e e e e e e annannnes 14
Figure 37.192 kHz, Fade-t0-NOISE LINCAITLY .......c..uueiiiiiiiiiaaae ettt e et e e e e e e e e e e e e seneneees 15
Figure 38.192 kKHz, FreqUENCY RESPONSE .....coiiiiiiiiiiiiiitiee ettt ettt e et e e e e e et bbb e e eeaaaaaeeesannrnnes 15
Figure 39.192 KHzZ, CrOSSLAIK .....ccoiiiiiiiiiiie ettt ettt et e e e e e e e e s e s bbbt beeee e e e e e e e annnnnes 15

2 DS670DB3


http://www.cirrus.com

———————%
— ——R.
———
———
—= CIRRUS LOGIC’ CDB4365
Figure 40.192 KHZ, IMPUISE RESPONSE .....ciiiiieeieieiiieieeeietietessss s s s s e s e e e e e e e ae e et e e eeeaeaeaetesen s e s e s s aeaeeas 15
Figure 41.192 KHz, IMPUISE Prefilter .......u e i e 15
Figure 42.Dynamic RanNQe 192 KHZ .........uuuiiiiiii i e e e e e e e e 16
Figure 43.System Block Diagram and SIgnal FIOW ..........oooeveiiiiiiiiiiiiii e 17
FIGUIE 44.CSABB5 ....eieeiiei ittt ettt et e e e sttt e e e sttt e e e e e bttt e e e e e ntb et e e e s s bbeee e e e s beeeeeasbbeeeeeanbbeeeeeennes 18
Figure 45.ANalog OULPULS AL - Bl ..o e e e e e e e e e e et et e e e e e e e e e e ar s s e e aeeas 19
Figure 46.ANalog OULPULS A2 - B2 ..o et r e e e e e e e e e e e et et e e e e e e ae e e ae e s e e aeeas 20
Figure 47.ANalog OULPULS A3 - B3 ..ot e e e e e e e e e e et et e e e e e e e e e e e aa s s aeaeeas 21
FIgure 48.CS8416 S/PDIF INPUL ...cceiiiiiiieeeiiiiiee ettt e ettt e e e e sttt e e e s et e e e e e stbbe e e e e sntaeaeeesnbaeeeeansbeeeesenens 22
Figure 49.PCM Input Header and MUXING .....uueuiiieiiieeeeeeeee e e ee ettt s s e s e s e e e e e e e e e e e eeeeaaeeseennnnn e s e e aeeas 23
(1o OIS O IS B N[ o] 01U | = (== U = 24
(10 8= 3 I @ |1 o I 1 ] T | 25
10 U= RYa w01V L= 1 ] o 11 £ 26
(10 8RS T1 | &Tod == o I e o 27
(10 0TI 7 S e o IR [ [ 28
[ 10 8= I To T = 1] o] o TS (o [ 29
LIST OF TABLES
LI o] I S VA1 (=T 4 W @ o] =T ot o] PRSP PRP 5
Table 2. CDBA365 JUMPET SELHNGS ...uuvueiiiiiiiiiiiiiee ittt sttt e e e sttt et e e s s nsabe e e e s anbbe e e e s anbbeeeeaanbeeeesennnaeas 6

DS670DB3 3


http://www.cirrus.com

——e——.
—_——

——== CIRRUS LOGIC’ CDB4365
CDB4365 SYSTEM OVERVIEW

The CDB4365 evaluation board is an excellent means of quickly evaluating the CS4365. The CS8416 digital 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 external PCM or DSD clocks and data through PCB
headers for system development.

The CDB4365 uses the CDB4385 as a base PCB board. For this reason, there may be additional circuitry on board
which is not populated as it has no function for this device.

The CDB4365 schematic has been partitioned into 9 schematics shown in Figure 44 through 52. Each partitioned
schematic is represented in the system diagram shown in Figure Figure 43 on page 17. Notice that the system dia-
gram also includes the interconnections between the partitioned schematics.

1. CS4365 DIGITAL-TO-ANALOG CONVERTER

A description of the CS4365 is included in the CS4365 datasheet.

2. CS8416 DIGITAL AUDIO RECEIVER

The system receives and decodes the standard S/PDIF data format using a CS8416 digital audio receiver
(Figure 48). The outputs of the CS8416 include a serial bit clock, serial data, left-right clock, and a 128/256 Fs mas-
ter clock. The CS8416 data format is fixed to I12S. The operation of the CS8416 and a discussion of the digital audio
interface are included in the CS8416 datasheet.

The evaluation board has been designed such that the input can be either optical or coaxial (See Figure 48). How-
ever, both inputs cannot be driven simultaneously.

Switch position 7 of S1 sets the output MCLK-to-LRCK ratio of the CS8416. This switch should be set to 256 (closed)
for inputs Fs<96 kHz and 128 (open) for Fs>64 kHz. The 8416 must be manually reset using ‘HW RST’ (S2) or
through the software when this switch is changed.

3. INPUT FOR CLOCKS AND DATA

The evaluation board has been designed to allow interfacing to external systems via headers J11 and J7. Header
J11 allows the evaluation board to accept externally generated PCM clocks and data. The schematic for the
clock/data input is shown in Figure 49. Switch position 6 of S1 selects the source as either CS8416 (open) or header
J11 (closed).

Header J7 allows the evaluation board to accept externally generated DSD data and clocks. The schematic for the
clock/data input is shown in Figure 50. A synchronous MCLK must still be provided via Header J11. Switch position
8 of S1 selects either PCM (open) or DSD (closed).

Please see the CS4365 datasheet for more information.

4. INPUT FOR CONTROL DATA

The evaluation board can be run in either a stand-alone mode or with a PC. Stand-alone mode uses the CS4365 in
hardware mode and the mode pins are configured using switch positions 1 through 5 of S1. PC mode uses software
to setup the CS4365 through 12c® using the PC’s serial or USB ports. PC mode is automatically selected when the
serial or USB port is attached and the CDB4365 software is running.

Header J15 offers the option for external input of RST and SPI™/I2C clocks and data. The board is setup from the
factory to use the on-board microcontroller in conjunction with the supplied software. To use an external control
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source, remove the shunts on J15 and place a ribbon cable so the signal lines are on the center row and the grounds
are on the right side. R116 and R119 should be populated with 2-kQ resistors when using an external I12C source
that does not already provide pull-ups.

5. POWER SUPPLY CIRCUITRY

Power is supplied to the evaluation board by four binding posts: GND, +5V, +12V, and -12V (See Figure 52). The
‘+5V’ terminal supplies VA and the rest of the +5-V circuitry on the board. The +3.3-V circuitry is powered from a
regulator. The +2.5 volts required for VD is also provided from an on-board regulator. The +5-V supply should be
set within the recommended values for VA stated in the CS4365 datasheet.

WARNING: Refer to the CS4365 datasheet for maximum allowable voltage levels. Operation outside this range can
cause permanent damage to the device.

6. GROUNDING AND POWER SUPPLY DECOUPLING

As with any high-performance converter, the CS4365 requires careful attention to power supply and grounding ar-
rangements to optimize performance. Figure 44 details the connections to the CS4365 and Figures 53, 54, and 55
show the component placement and top and bottom layout. The decoupling capacitors are located as close to the
CS4365 as possible. Extensive use of ground plane fill in the evaluation board yields large reductions in radiated
noise.

7. ANALOG OUTPUT FILTERING

The analog output on the CDB4365 has been designed according to the CS4365 datasheet. This output circuit in-
cludes an active 2-pole, 50-kHz filter which uses the multiple-feedback topology.

CONNECTOR INPUT/OUTPUT SIGNAL PRESENT
+5V Input + 5V power
GND Input Ground connection from power supply
+12V Input +12 V positive supply for the on-board filtering
-12v Input -12 V negative supply for the on-board filtering
S/PDIF IN - J9 Input Digital audio interface input via coax
S/PDIF IN - OPT1 Input Digital audio interface input via optical
PCM INPUT - J11 Input Input for master, serial, left/right clocks and serial data
DSD INPUT - J7 Input Input for DSD serial clock and DSD data
OUTA1-B3 Output RCA line level analog outputs

Table 1. System Connections
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JUMPER/
SWITCH PURPOSE POSITION FUNCTION SELECTED
*shunts on Left *Control from PC and on-board microcontroller
J15 Selects source of control data

shunts removed

External control input using center and right columns

J16 JTAG micro programming - Reserved for factory use only
S2 Resets CS8416 and CS4365 The CS8416 must be reset if switch S1 is changed
. Default: MO, M4 open (HI)
CS4365 mode settings MO-M4 1-5 M1, M2, M3 closed (LO)
Sets clock source 6 Sets clock source for CS4365
S1 *open = RX(CS8416), closed = EXT(J11)
. -
Sets MCLK ratio of CS8416 7 Selects 128x (open) or 256x (*closed) MCLK/LRCK ratio
output for CS8416
Selects PCM or DSD mode 8 For PCM input set to *Open, for DSD set to Closed

*Default Factory Settings

Table 2. CDB4365 Jumper Settings
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8. PERFORMANCE PLOTS

The plots in the following section were acheived using an Audio Precision System 2700 and a randomly chosen pro-
duction CDB4365. In some cases the performance may be limited by the CDB4365. All measurements were taken
at room temp using the standard AP filter options (20 Hz to 22 kHz) with default board settings and nominal
datasheet voltages applied unless otherwise noted.

The impulse response plots were taken both pre-and post filtering as the off-chip filter was degrading the perfor-
mance at higher sample rates. The pre-filter impulse response plots were taken directly at the output pins of the
DAC (with the analog filter still connected) to show the effect of the CDB'’s analog filtering on the impulse response
(as the analog filtering adds its own signature to the impulse response of the DAC, and in the case of the higher
sampling rates it was band-limiting it).
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Figure 43. System Block Diagram and Signal Flow

99eYaad


http://www.cirrus.com

8T

€dao0.9sd

+3.3V
c58
X7R
0.10F
GND
DSD_SCLK D34+ DSDA3
B4

— TP3 A
DSDB4 DSDB3 DSDB2
87 P6 p5
pspB2  [13)
DSDA3  [13]
DSDB3 (3]
DSDA4  [13)
DSDB4  113] ‘ :
VD
<J0SD_SCLK  [13] (-n
DSDB1  MCLK  SDINI W4 ™ WUTECT (8]
P9 PN TpIs  TRIS  TRI7 ADUTAI- (7]
o2 AOUTAI+ (8] [-"‘
DSDA2 | DSDA1 | LRk | scik | SPNZ AOUTBI+ (8]
P8 B0 | Tpiz | TRi4 AOUTBI- (7]
@l oo
GND NmPEENNS Lt
- BEBPPSgu<<nm
2235 SEEERR
888 7’25333
[13]  DSDA2 . ! losoa2 2 <<<Fouraz- (3% ADUTA2- (7] VA_45V
[13]  DSDE! ! DSDBI ADUTAZ+ (37 ADUTAZ+ (9] A
[13]  DSDAI1 DSDA1 ADUTBZ+ |53 AQUTBZ+ 9]
VD ADUTB2- |53 AOUTB2- (7] &
ND uto At
2] NCLK_43 MCLK C54365-CQz GND 35
[12) DAC_LRCK £{LRCK ADUTA3- 50 AOUTA3- (7 4| c63 c62
[12] DAC_SDINI DINT ADUTA3+ 52 AQUTA3+  [10] ELEC T—X7R
[12] DACSCLK To{5CLK ADUTB3+ 55 AQUTB3+  [10] uF 0.uF
[14] _ DAC_M4 i [ ADUTB3- 3£ AOUTB3- (7]
[12) DAC_SDIN2 5{SDIN2 5Zo MUTEC2 52 AOUTA4~(MUTEZ) (8]
(141 DAC_M3 M3 ogld MUTEC3 ADUTA4+(MUTE3) (9] GND
Y wa+ =
o 538 . 882
L T
shaesdsoo555
A2SS2SRE9222
SDING SDIN4 <] Npole
TRIB TRI9 RN
(121 >AOUTB4+(MUTE4) (9]
12 DAG-3DIS > ADUTB4—~(MUTES)  [10]
[14] pac_scL/cCLK(M2, >MUTEC234 [3[s}}
(141 "DAC_SDA/CDIN(MI
141 DAC_ADO/CS(MO O
1S +3.
(4] DAC_RST [> Lm
X7R
0.1uF
GND
+|c8o oAl €72 081
X7R ELEC —
ELEC ——X7R 0IuF | F -
470F [ 0.uF
oND GND
fmm = mmmmmmmm o -
(71 AOUTAI- [> RS00 ul > _AQUTAI- (81
171 AouTB- [DO—REUAAANL—— aputei- 181
171 AQUTA2- [D>——ROANAL 5 poutA2- (9
171 AoutB2- [DO——RIBAANAL 5 aqurs2- ]
[71 AOUTA3— _AQUTA3- t10

1 I
| |
1 I
1 I
| |
| |
| |
| |
| |
| R |
| |
| 171 aouTB3- [DO—RIVAAANL— 5 aputes- ol
1 Il
| |
| |
] i
] |
| |
] |
| |
1 I
] i
1 I

Figure 44. CS4365

99eYaad


http://www.cirrus.com

CDB4365

C1] |5600pF,
IcoG
GND

[71  _AOUTA1-

71 AOUTA1+

0G
0.015UF
GND

71 MUTEC1

RII A AN 402K
C11 [1000pF
llcoc

CON_RCA_RA
1

MMUN2111LT1
R31
10K
-12v
R24 4.02K

29 5600pf
Icoe
GND

71 _AOUTBI-

71 AOUTBI+

CoG 1.37K
0.015UF
GND
ELEC
22uF
GND

(71 AOUTA4-(MUTE2)

Figure 45. Analog Outputs A1 -B1

C231000pF
llcoe

SRZINANS92 o 6 c24
eLec
u3

-B
NE5532D
co
2700pF
GND
VA_+5V
2
Q509
MMUNZITILT1
R551 0
R543
10K
-12v

Filter Specs
Gain = —1.4dB

20kHz = -0.16dB
48.5 kHz = —-3dB

46
CON_RCA_RA
1

OUTA1

GND

ouTB1

DS670DB3

19


http://www.cirrus.com

——e——.
—_——
e —r——.

——= CIRRUS LOGIC" CDB4365

€35 15600pF R43 4.02K
Eoe NV
GND

= C43 | 1000pF
1

[71_AOUTA2- [DO—RIIANAN4B4K Ré 39

[71 AOUTA2+

(71 AOUTA4+(MUTE3) Q507

MMUN211ILT1

-12v

59, |56000F, R75 402K
Icoe
GND
= C54 | 1000pF
llcac
J10
[71 _AOUTB2- 6 55 R71 CON_RCA_RA
- »—|( AANA 1
5 *NELEC 562 ouTB2
U7-8 22uF
NE5532D
R78
71 AOUTB2+ ;0 GND
s e
1.37K
0.015UF 2700pF
GND
GND =
- cs7
ELEC VA_+5V
220F o)
GND
_lGND
2 -
[71 AOUTB4+(MUTE4) Q505
MMUN211ILT1
R553 0
R535
10K
-12v

Figure 46. Analog Outputs A2 - B2

20 DS670DB3


http://www.cirrus.com

——= CIRRUS LOGIC" CDB4365

C66)|5600pfg R92 4.02K
f2oe NV
GND

= C77) 1000pF
llcos

J12
[71 _AQUTA3- R 4K CUN?RCA?R?

71 ADUTA3+ GND

C75

COG
0.015UF
GND

Q503
MMUN211ILT1

[7]  ADUTB4-(MUTES)

R554 0

R531
10K

-12v

C91) 15600pF, R114 4.02K
IZee AN
GND
= CBB | [1000pF
4CFDG
1t
. R11 4.64K R113 . 6 c8g R110 CON_RCA_RA
[71 _AOUTB3 > AAN\222—e o ; ‘/% ‘ k4 OUTB3
LEC 562
U16-B 22uF
NE5532D b
R115 R oND
(71 AOUTB3+ H Rin al
GND

Q13
2SC3326

Q14
MMUN2111LT1

71 MUTEC234

R555 0

R122
10K

-12v

Figure 47. Analog Outputs A3 - B3

DS670DB3 21


http://www.cirrus.com

44

€dao0.9sd

J9
CON_RCA_RA
1

Selects
Hardware

To BUFFER/MUX

IIDOT ST,

— Mode
GND
>RX_SDOUT (12
100
ﬁ 2;{ Hrees oLRex 282 A > RX_LRCK (123
511
— - 2 RxP2 oscLk (27 RIEANN/ { DRx_SCLk (121
511
PT1  GND GND 3 26
A RXP1 spout 28— RSIAAN,—
€33 [D.01F 4 |ovpo ovck 128
X7R sn —
c32 0. R44 -
Rt S Ruck (24 > RX_MCLK  [12)
6 23
VA s VD
Z{acNp neNp (22
+5V
8 FiLr v 2
i - R56 —
(141 RX_RST [ 9 IRsT TX RO R ANMIK o Tx Passthrough Unused
RXPO Selected ReseL oft AL <] RX_SFSELO [10
electe
1 IRxsELO uHe R69 47K ] RX_RMCLK=2756/128 (14]
GND 12 rxseLt ReBL HL——ROBAANAZK o Moster Mode
+3.3v0—+
13 I ryseLo 96KHZ [ REDA AN AZK Emphasis 0ff
NV /RERR #UDT0 HE RELA N\ AZK — (] RX_SFSEL1 [11]
= 6D Select CS8416-CZ +3.3V
13
a3V . Rece\'v;r Error
R52
FERRITE [ g c39 |ceo o2 ca6 ?17 ) R59 _|ca7 Lm ;|§49
ELEC Z—X7R =—X7R 48 X7R X7R ELEC
’Fuur _l'o.w 1000pF T000pF  CMD28-21SRC / RED 121K 1000pF | 0.1uF | 10uF
45 =
X7R
A 32 kHz - 192 kHz GND
— 0.0220F PLL Filter Components +3.3V p—
- From CS8416 Dotasheet -
GND DS578PP3 GND
eND
IRX_SFSELT < ’

[(11Rx_SFseLo < F————

R62 /\/\/\JO l

[}
Z
S

Figure 48. CS8416 S/PDIF Input

99eYaad

i


http://www.cirrus.com

€dQa0.9sda

e i

(M RX_MCLK [ st XTR
Z1onD vee 2 0.1uF
10 z GND

€c

O]

Jn

__| GND NC7S2157P6X -

1141 SAI_RX/EXT [ R79 ANAAAQD [ MCLK_43 (7
+3.3V
CB1
X7R
1 RNZ 47K utt 0.1uF
1 6
GND 7S VCC 45 p—
— £HI0A  E 2 =
B GebEBhfo e on 3
(71 DAC_SCLK —RBIANNASL—E
2 fiog  z¢ H2 R84 A NN AL > DAC_SDIN1 €71
[ RX_LRCK S8 100 Hg
71 DAC_LRCKE I——m’\/\/\/ﬂ—géﬁn I <CRX_SDOUT (11,121
o . i RB7 511
: DAC_SDIN2 (7]
g ——  74VHCI57MTC VWV > DAC_
0;
Co GND
12
4
© +3.3V
SR
14 To.ur
s vec HE
0A  E
3 1
[11,121 RX_SDOUT 5 RI0Z = SHIA 10C HE
[71 DAC_SDIN3 5 ZA  NCH7
2108 2C H&—
218 100 H
[71 DAC_SDIN4 < —RISAAASIL 1178 ip
GND 7D [—
GND
—— 74VHCI57MTC _|onp

Figure 49. PCM Input Header and Muxing

IIDOT STRRIID,

99eYaad


http://www.cirrus.com

ve

€dao0.9sd

1 RN1__47K
B kBB BRfO +3.3V
@)
C36
1 X7R
0.1uF
J7 3

GND

DSD_SCLK [—o| [0 Hr/r  vee p—
DSDB4 ¢—zo|  [oF 3|A0 OE g R39 A A A, 511
DSDA4 $—30 o 7] BO R46 511

DSDB3 —Zof [0 A2 Bl
9 Q 5 6 R45 511
DSDA3 o A3 B2

1 2 6 5 R50 511
DSDB2 $—zo| [0 7184 Bima R49 511

DSDA2 o o A5 B4 AVAYAY,
5 6 8 3 R53 511

DSDB1 o o =— A6 B5 AVAYAY;
DSDA1 ¢—1Zo| folB 3{a7  B6HZ R28 AA/\2LL
10 i R57 511

oND GND  B7 NN\

— GN'ﬂ__ 74VHC245MTC

+3.3V

C30

U4 — k7w

- ecl5 0.1uF GND
A

[141 DSD_EN [

DSDB4
DSDA4
DSDB3
DSDA3
DSDB2
DSDA2
DSDB1

DSDA1

1
2 —
3 GN,{J}"IY 4 R30 A AN 2L
NC7SZ126M5X

GND

Figure 50. DSD Input Header

[71
[71
[71
[7]
[7]
[71
[7]
[71

> DSD_SCLK

IIDOT ST,

G9EYaaod

j


http://www.cirrus.com

€dQa0.9sda

G¢

RS232 1/0

< TioUTC14)

Al —
X7R “ 3

WAX232ACWE-SOICIE

15
cc HE
T
100t HE TI0UT 1141
1 RIN 1141
uT MICRO-RS232RX _[14]
N MICRO-RS232.TX [14]

USB Microcontroller

ol
23F
R147 Iy

usB Preseznzt

Stand—alone settings

433V
o)

74
SPOSO3BAHT

O p3n/cmin]
RST/C2cKn41

AN

R
TAVHC125MTO.uF
(qd

EXT_L1g)
X RMCLK=256/128 (1]
sw-oiPE
+33v +3.3v
v
v
uB-A  CI00 uzien

2 3 -
HOR_ADD/TS(u0) 141
U18-B -400/ES{u0)
= £ HOR_SDA/COIN(MT) (141
(UL

74VHC125MTC
04

{

{Doacus

sze
AVHCT25MTC

DAC_M4 7]

DSD_EN 0131

|
|
|
‘
|
|
|
|
|
|
|
|
|
‘
|
|
‘
|
|
|
‘
|
|
|
‘
|
|
|
‘
] |
P, |
180 HOR_SCL/CCLK(M2) [14] :
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
‘
|
|
|
‘
|
|
|
|
|
|

)

41 NICRO-SDA/CCLK [

)

1141 MICRO-SDA/CELK

1141

MICRO-SCL/MISO

CB051F320

3.3V

RI07
2.00K

~ara

™S

U158

soL-sv [14]

WICRO-SPT

1

+3.3V
%zgs RE;
200K
TFT TEL
~ap = Har N
MICRO-SPT SDA-5VI141
MICRO-NOS!

141 SCL-EEPRON [D—

141 sDA-EEPROM O

I
I
I
I
I
I
I
I
I
I
I
I
I
I
'
I
I
I
I
I
I
I
L

Figure 51. Control Input

Serial EEPROM for Board ID

o0
2.0 PO, WICRO-SCL/MISO 1141
21 PD.0 [ WICRO-SDA/CCLK (141
22 P02 37— WICROygs| i)
23 P03 31 NIERD_CS 14
21 Paa 33 —IX WICRO-RS232.TX  [14]
2.5 Po5 2 MCRO-RSZISRX  14)
28 P08 3% WICRO-2C w1
27 P07 2 WICRD—SP1 04

P3.0/c2D prop3d s 114

RST/czck Pt [ Wicko=ap0 €14}

Ao 2 CODEC
jigees T
- Pk RY_AST a0
PiAZL Resel 3
Ay
ono PL7[E N/A

MICRO-12C [14]

$—COHDR_SCL/CELK(M2) (141

MICRO-12 [14]

HOR_SDA/COIN(MT) (143

Us
24L600-50T23-5

1141

433V
[¢)

i

11

o
D51233A2-10

Ri4

D3 [ BAS40
%

{7 DaC_RST [7.141

D2 [ G BASAOLTL
Il

52

(141 USB-RST C——4

+3.3v

g
79 yis-4

74VHC12ENTC
4

[ MCRO-SPT

41 MCRO-TS

1141 WICRO-TIE

(141 MICRO-ADO

(CRO-ZC [
D MICRO-I2C (141

HDR_ADD/TS(M0)

O RY_RST (11141

14

a1 scL-sv %fol > ScL-EePROM 1141
SDA-5V: JAT_
09

No
Shunt far normal operation

[14] HOR_SDA/COIN(M1)
141 HOR_SCL/CCLK(U2)

/g

200k | _ Populote if needed
Pop 1<~ for external control
'

DAC_SDA/CDIN(M1)

——{ > bAC_SCL/CCLK(N2)

(141 HOR_ADO/C5(MD)

> DAC_AD0/ES(M0)
> DAC_RST

<00} HOR_RST

Comnect ribban cable
for external control >

|mmmmmmmemmsesee——ooog

4

1

IIDOT STRRIID,

99eYaad


http://www.cirrus.com

9¢

€dao0.9sd

VA_+5V

+5V
+5V
J1
RED
N Lu
- > ELEC
N =2 47uF
GND -
J2
BLACK ¢
+12v
+12V
J3
GREEN ’
o
. c16 dcis
8 3 ZoXR Z<ELEC
~ 0.1uF 47uF
Jaw
o ciB #c17 =
] 3 —=X7R ::4E7LEFC
0.1uF ul -12v
-12V -
4“4
YELLOW o

47UH
€25

470F

Vout=1216 «[1+82-

L=

(R1=10k)
+3.3V

P3965-ADJ
3

2l vout
R1
5D o ADJ

€510 c3
TANT C0G
100uF [ 100pF

Vout=1216 «[1+82-

L=

vD
(R1=100 +2.5V
P3965-ADJ
VN vouT |2 R14
dJeon  Jos
5 TAN cac
SO g AD 100uF | 100pF ‘C"D

5] U2

Figure 52. Power Inputs

FOR TEST
GROUNDS

@MHV @MNZ @MHJ @MN‘
ONONONONO)

FDI FD2 FD3 FD4 FD5

i

IIDOT ST,

99eYaad


http://www.cirrus.com

€dQa0.9sda

LZ

=12V
D1
e O
i J2 MH2
__OUTA1
R500 1 5 ni: E *
0] -
. ., . =@ @ @)
B ] mmomme e E £ . —
B o WO 1, I::Eﬁ cs0MON U5
Y R22 - e
T e g5 QUTB!
[ ) L [ ] " e °
X -
= W
-
RN1 €30 -Rsu E hd
J7 (@ Hom i "mRSST csoiMOM U6 ["-1
0SD_SCLK ([ @] @ 3 H cstoimm o OUTA2
bt @ @) |@ . 5 omon Wiy .
pee] | < L R 25z @ O £)
DSDA3 ° H: H — e 2 °
DSDB2 ° HH 2z o o Seomm 55 IS 2 Sopm @ i
osoaz (@ @ (@ I zBzzz8 i STHE gy N
DSDBI ° » 2@Z@2@ -l_)-@.c;.sllll_(—l S
DSDAT o] 05042 (@) szQm@mm o OB . = = . 'o
€56 DSDAI. DSDB1 23 =
Usjlllm Q 9 » é :
Bl uto 3
.:z [: 2 o @ e I N S E o
‘ un O K@z 3 B wE = 6 OUTA3
=F = H £ 3
ol & 'Ij_'u 85 " Tt = .
- o
o m us e e e e ° % gy -
ool L=  EiEd Edwx T lIC ol e 1000 g =0 ®
ol m= S o B, Se SDNZ/® @ |@ " e [ j ) g °
Y= ='E: e e I soni|e @ |@ 3 ows sone DL 1 Wcesmom ©78, Fsomom I12
° m= ="a 2RI ° —— 2Nl = OUTB3
LI RI06 RID7 ° Pe . =
= [ GND »5 €90 cgg E E ¢
‘ Pcnns o ¢ usosR-I?-B. FE — = . '
soa/conEE M@ © GND HHCE =l Y
PSSOl /CCLKmm TR E T mmg 002 °
3 g;[)' ADo/ﬁm mmRsss  TsosMOM J14
USB 1/0 RST B 0z OUTA4
R .
o 46 [_] Ry AL BI/126 CONTROL s-r& ’
S2
4 L] : anif® ©
oo 2m S nnn == 1HE 838 hd
oo om == RX/EXT o= T = Coos MON 917
im e 128/256|® = oo
S . N ENcoslon PCM/DSD|® £ - z 2 ouTB4
[ {SERE JTAG mem mm HW RESET R g EE °
©% YSB PRESENT S1DEFAULT SETTINGS: Baatlm v =@ ®
gﬂw Hi: MO, W4, RX, PCN FlacFeLg o o .(:Eli - o
s occ LO: ALL OTHERS g R s o0 =m0
€507
FD4 FD5
; CDB4385 v e

CIRRUS LOGIC  CDB4385  PCB 240-00123-01 Rev C

Figure 53. Silkscreen Top

G9EYaaod


http://www.cirrus.com

i

——= CIRRUS LOGIC"’ CDB4365

4
ooo 0 0 0
(o]
)
>
(D)
o
)
_
N
o~
)
)
_
)
3 ©
N T
n
M W.
o Qe
ol )
<
Lo
Q
o 3
0O T
NS
<+
m
M
)
1
(1 O
)
ﬂyu_ﬁd_, S
_1 L
[=]
o @
- w
o
o
)

&

DS670DB3


http://www.cirrus.com

CDB4365

#
D
o=
ol 3
000
BO000 > o0
o |
O
o o

[ (@D)
N
o~
ofl S
o o)

_ =i
O L0 %
<t 00 0
(@N] 2 &) =
aa) =
= @
o o

O 18
e
A D
= T
o
|
o
o
o
Lo
|
o
=
[<p}
>
)
+

DS670DB3 29


http://www.cirrus.com

CIRRUS LOGIC CDB4365
10.REVISION HISTORY

Release Changes
DB1 Initial Release
DB2 Added Performance Plots
DB3 Added USB support to Section 4. Input for Control Data

Contacting Cirrus Logic Support
For all product questions and inquiries, contact a Cirrus Logic Sales Representative.
To find the one nearest to you, go to www.cirrus.com.

IMPORTANT NOTICE

Cirrus Logic, Inc. and its subsidiaries ("Cirrus") believe that the information contained in this document is accurate and reliable. However, the information is subject
to change without notice and is provided "AS 1S" without warranty of any kind (express or implied). Customers are advised to obtain the latest version of relevant
information to verify, before placing orders, that information being relied on is current and complete. All products are sold subject to the terms and conditions of sale
supplied at the time of order acknowledgment, including those pertaining to warranty, indemnification, and limitation of liability. No responsibility is assumed by Cirrus
for the use of this information, including use of this information as the basis for manufacture or sale of any items, or for infringement of patents or other rights of third
parties. This document is the property of Cirrus and by furnishing this information, Cirrus grants no license, express or implied under any patents, mask work rights,
copyrights, trademarks, trade secrets or other intellectual property rights. Cirrus owns the copyrights associated with the information contained herein and gives con-
sent for copies to be made of the information only for use within your organization with respect to Cirrus integrated circuits or other products of Cirrus. This consent
does not extend to other copying such as copying for general distribution, advertising or promotional purposes, or for creating any work for resale.

CERTAIN APPLICATIONS USING SEMICONDUCTOR PRODUCTS MAY INVOLVE POTENTIAL RISKS OF DEATH, PERSONAL INJURY, OR SEVERE PROP-
ERTY OR ENVIRONMENTAL DAMAGE (“CRITICAL APPLICATIONS"). CIRRUS PRODUCTS ARE NOT DESIGNED, AUTHORIZED OR WARRANTED FOR USE
IN PRODUCTS SURGICALLY IMPLANTED INTO THE BODY, AUTOMOTIVE SAFETY OR SECURITY DEVICES, LIFE SUPPORT PRODUCTS OR OTHER CRIT-
ICAL APPLICATIONS. INCLUSION OF CIRRUS PRODUCTS IN SUCH APPLICATIONS IS UNDERSTOOD TO BE FULLY AT THE CUSTOMER'S RISK AND
CIRRUS DISCLAIMS AND MAKES NO WARRANTY, EXPRESS, STATUTORY OR IMPLIED, INCLUDING THE IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS FOR PARTICULAR PURPOSE, WITH REGARD TO ANY CIRRUS PRODUCT THAT IS USED IN SUCH A MANNER. IF THE CUSTOMER OR
CUSTOMER'S CUSTOMER USES OR PERMITS THE USE OF CIRRUS PRODUCTS IN CRITICAL APPLICATIONS, CUSTOMER AGREES, BY SUCH USE, TO
FULLY INDEMNIFY CIRRUS, ITS OFFICERS, DIRECTORS, EMPLOYEES, DISTRIBUTORS AND OTHER AGENTS FROM ANY AND ALL LIABILITY, INCLUD-
ING ATTORNEYS' FEES AND COSTS, THAT MAY RESULT FROM OR ARISE IN CONNECTION WITH THESE USES.

Cirrus Logic, Cirrus, and the Cirrus Logic logo designs are trademarks of Cirrus Logic, Inc. All other brand and product names in this document may be trademarks
or service marks of their respective owners.

DSD is a registered trademark of Sony Kabushiki Kaisha TA Sony Company.
12C is a registered trademark of Philips Semiconductor.
SPI is a trademark of Motorola, Inc.
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