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Evaluation board Agglication Note

Overview

The CT7602 serial chip is a high performance USB audio bridge. It more power saving, more convenient to use and more

function. It supports digital microphone and external OSC, DSD512, DoP256 and PCM 768K 32bit.

CT7602_EVM-J-A is a full function audio evaluation system for QFN 48pin type package. The SPDIF, 12S, DSD/DOP, SRC,
DAC, ADC, Digital microphone and MCU control are combined on this board. This architecture is simple to verify and

apply CT7602 family chip to any audio system product.

The CT7602_EVM-J-A interface:
- digital audio output port
e USB SPDIF output port x1

digital audio input port
* Digital microphone input

Analog audio output port
* AUX analog output with high performance ESS9018K2M DAC.

analog audio input port
* high performance 2 channel record port

- Software control
* External 12C control path to access CT7602 directly
¢ |nternal 8051 MCU with GP10/12C control
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EVM-J-A for QFN 48 pin

Figure1. Block diagram

PCB Overview

Figure2. PCB Overview

INPUT PORT
No Function Description
1 USB connector Connect to USB host port
2 Digital MIC IN Digital microphone input port
3 CT7302 input port CT7302 input solder pad, it need use firmware control it
4 Record analog input Record analog input
OUTPUT PORT
No Function Description
5 Play analog output Play analog output
6 SRC SPDIF output CT7302(U3) SPDIF output solder pad
7 USB SPDIF output USB SPDIF output
POWER PORT
No Function Description
14 Self power jump Provide external +5V power to demo board
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JUMP SETTING
No Function Description
8 USB UART control port USB UART control port
9 Slave 12C I12C control select
10 Master 12C 12C control select (default use)
1 USB(CT7602) to SRC(CT7302) | Playback audio data jump, default is short
Audio Data
12 SRC(CT7302) to DAC(ES9018) | Playback audio data jump, default is short
Audio Data
13 Record Audio Data Record audio data jump, default is short
15 PWM LED Default : Breathing light mode(D1)
Play Music : Rhythm light mode(D1)
16 External OSC(45.1584MHz) 44 1K external OSC.
Default is open, it must short R29 and use firmware control
17 External OSC(49.152MHz) 48K external OSC
Default is open, it must short R30 and use firmware control
Chipset
No Part Number Description
A CT7602(U2) USB2.0 Audio bridge
B W25X20CL(U1) SPI Flash
C CT7302(U3) SRC for Playback use
D ES9018K2M(U4) DAC
E MAX97220B(U8) Audio amplifier
F NE5532(U10) Amplifiers
G CS5340(U11) ADC
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Quickly Start

Playback Connection Diagram

NOTEBOOK CT7602 EVB

SPEAKER

2

RCA CABLE

This EVM board is ready for use immediately. User can follow the procedure to set up the evaluation system for test.

1. Connect USB B-TYPE cable to EVM board’s USB port and another side USB cable connect to windows / MAC or Linux
USB port.

2. Download and Install ct7602_setup.exe as below link
https://reurl.cc/I7MRx9

3. Check Device Manager. Under “Sound, video and game controllers”, it will have new device "CT7602 UAC2” like below

picture.

Ij CT7602 UAC2

oy R

4. If you use win7 and can’t install driver, please install Microsoft hotfixed as below link

https://www.microsoft.com/en-us/download/details.aspx?id=46148

5. The EVM board’s driver have two play music mode. One is WDM mode another one is ASIO mode. For WDM mode it
can use Microsoft Media Player to play it. The maximum support PCM 384K/32bit. For ASIO mode need use third party
software to play it. We suggest use foobar2000 to play it. Please see how to install foobar2000 as below.

6. Download latest stable version and Install foobar2000 to play ASIO driver.
https://reurl.cc/KMk41M

7. Download and install ASIO support 2.1.2 component for foobar2000
https://reurl.cc/IvVgrA

8. Download and install foo_input_sacd component for foobar2000

https://reurl.cc/1ex3EX

9. Download and install DSDtranscoder

https://reurl.cc/Y81V5D

10. Connect analog output to your speaker.

11. Start play music and enjoy it
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Record Connection Diagram

Speaker
NOTEBOOK -

CT7602 demo board
| |k e = RCA cable

Music Source

Digital Microphone

1. Connect USB B-TYPE cable to EVM board’s USB port and another side USB cable connect to windows / MAC or Linux
USB port.

2. Connect music source to EVM board’s like DVD player , media player , mobile phone to analog input or connect digital
microphone to CT7602 record 12S input

3. Connect analog output to your speaker if you want to listen it.

4. Use Microsoft default tool “Sound Recorder” or other recorder software to record file

5. Start record music and enjoy it
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How to setup foobar2000

1. Go to file/Preferences/Components Check external component install success, the will add new component like as

below picture

Preferences: Components ? X
- Components Installed components: Right-dick & component for additional options.
2 Display Mame Version Module
i Keyboard Shortouts
» Media Library enman
- Networking ASIO support P ) foo_out_asio
Q-Playbadc S s

L.Dpsp Manager Converter LE foo_converter
v Output Default User Interface 0.9.5 foo_ui_std
L. ASIO DSD Processor 1.0.0 foo_dsd_processor
- Shell Integration Equalizer 1.2 foo_dsp_eq
v -Tools FFmpeg Decoders 3.14 foo_input_std
i-DSD Processor File Operations 221 foo_fileops
foobar 2000 core 1.3,13 Care
» Tagging Online Tagger 0.7 foo_freedb2
- Advanced ReplayGain Scanner 332 foo_rascan
Standard DSP Array 1.3.1 foo_dsp_std
Super Audio CD Decoder 1.0.2 foo_input_sacd
Qb gy sy T
Get more components |
Why are some components graved out? | Install... | | Copyreport || Getupdates
Resetall | | Resstpags E | Cancel | Anply

2. Go to file/Preferences/Playback/Output, please choose ASIO : DSD Transcoder(DoP/Native)

Preferences: Output ? X
- Components Device -
« Display
- Context Menu ASIO : DSD Transcoder (DoP/Native) ~
+ Default User Interface Null Output
. Background and Notifications J t 09
2 s L]
ggﬂjﬂ‘;:om ASIO : Magix Low Latency 2016
ASIO : QUAD-CAPTURE
~Keyboard Shortcuts Default : Primary Sound Driver
> ‘Media Library Default : wgpd, (CT7602 UAC2)
- Networking Default : i /E# (Realtek High Definition Audio)
v Playback Default : 27MP35 (Intel(R) B2l
. Decoding C Default : Primary Sound Driver [excluslive]
. DSP Manager Default : i@, (CT7602 UACZ)_ [exclusnfe_] _ )
! Default : ngf /B # (Realtek High Definition Audio) [exclusive]
~ Output Default : 27MP35 (Intel(R) B4misz=3y) [exclusive]
- ASI0 WASAPI (event) : i, (CT7602 UAC2)
-Shell Integration WASAPI (event) : 1B /=44 (Realtek High Definition Audio)
+ Tools WASAPI (event) : 27MP35 (Intel(R) 8822340
| DSD Procsssor WASAPI (push) : i, (CT7602 UAC2) - _
ReplayGain Scanner FWASAPI (push) : 1A /E# (Realtek Hl_gh Dejinltlon Audio)
L WASAPI (push) : 27MP35 (Intel(R) BET5e22r)
Tabiliis D Enable smooth seeking, pause and volume changes
~Advanced Name Fade in Fade out
i Pause and stop 100 ms 100 ms
Seek 100 ms 100 ms
Manual track change 100 ms 100 ms
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3 Go to file/Preferences/Playback/Output/ASIO, double click “DSD Transcoder(DoP/Native)” and choose "Comtrue CT7602

ASIO Device to setup 44.1K and 48K based play DoP or DSD”

LY

File Edit View Playback Library Help |

Default
MansimA At - Components
laying Artist/album « Display
£ - Context Menu
?2-7? v Default User Interface
2_2 - Background and Notifications
. - Colors and Fonts
it i Playlist View
?7-7 Keyboard Shortcuts
Nidarosdomens jentekor 8 Tron... | | 7 Media Library
Networking
TrondheimSolistene - MOZART « Playback
LIONEL RICHIE - 7 Decoding
P - DSP Manager
v 0 D
7-7 - Ghe S us)
Foid v Tools
Elton John - Madman Across Th... gsg;g;ﬁ?c;mer
2= SACD
;] Tagging
Advanced

TrondheimSolistene - REFLECTI...
TrondheimSolistene - REFLECTI...
Marianne Thorsen & Trondheim...
Marianne Thorsen & Trondheim...

oo o CT760 A O Dioarico
!DSD Transcoder (DoP/Native)

ASIO drivers

DSD Transcoder 1.2.0

o TS

dag d
‘QUAD-CAPTURE S

Comtrue CT7602 ASIO Device

44, 1k based

Samplerate
Double-click an entry to activate the|

Use 64-bit ASIO drivers
D Run with high process priority

Custom channel mappin

This feature allows you to configure
soundcards.

4 Go to file/Preferences/Tools/SACD, Output Mode please choose DSD

fl - Somponents Output (per device)
v Display
.. Context Menu Type Samplerate Volume [dB]  LFE [dB]
v Default User Interface DSD v | 44100 +6 0
- Background and Notifications
-Colors and Fonts
L. Playlist View Converter
-Keyboard Shortauts DSD2PCM Mode Decimation
g Meda LIFJrary Multistage (32fp) v | |Auto load  Save [ ]Log Overloads
- Networking
« -Playback
-~ Decoding DSD Processor
-~ DSP Manager None -
- Output
- ASIO
- Shell Integration InPUt
v Tools
DSD Processor Preferable Area
aydaaln. Scanner Stereo v
R D Editable Tags Store Tags With ISO Linked 2CH/MCH Tags
- Advanced

Other

[T 1NAD far Canuartar

5. Choose music and you can play it now.
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12C Function

NAME Description
S12C(J4) Slave 12C mode, use external 12C to control CT7601 and others chipset
MI2C(J9) Master I12C mode, CT7601 use internal 8051 control others chipset

How to use 12S PCM/DSD directly output

1. It can use CT7601 I2S PCM/DSD output function (J49) jump to your system 12S PCM/DSD input.

NO. NAME
1 SCLK
2 DATA
3 LRCK

2. It can use CT7302 12S PCM output function (J23) jump to your system 12S PCM input.

NO. NAME
1 SCLK
2 DATA
3 LRCK
Version 1.0 -8- 11/2/2023
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CT7602 12S output Bypass CT7302 directly output to DAC

1. Bypass CT7302 SRC function, CT7602 directly jump wire 12S output to DAC ES9018K2M 12S input port.
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DMIC Function

Feature

CT7602 can support Digital Microphone (D-MIC) input to instead ADC input on recording path. It can
get higher performance input signal and reduce the BOM cost and PCB size on system application.

System Function block

VDD_3.3V
T VDD_3.3V
®
R1
L | sEL
#19 SCLK CLK DMIC Left channel
#21 SLR 1 DATA
L
VDD_3.3V
. '
CT7602 J_ -
Record port - CLK DMIC Left channel
DATA

1

For stereo record application, there are 2 D-MIC is necessary. The schematic is simple and just need
connect pin #19 SCLK and pin #21 SLR of CT7602 to D-MIC is enough.

When Digital clock is generated from pin #19 SCLK (about 3.072MHz) and connect to D-MIC’s CLK
pin, it will feedback current data on its DATA pin and feedback to CT7602’s #21 SLR. CT7602 will

separate these signals and transfer them into stereo PCM format automatically.

Version 1.0 -10 - 11/2/2023
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Register Setting

Function Enable
1.The control register is allocated at BankO1_FO[7]. Set this bit to enable bit clock output for D-MIC.
Band01_F0[6:4] can change the output clock frequency.
2.Set BKO5_46][0] to enable D-MIC input mode.
3.Set BKO5_45[2:1] to select which D-MIC’s output data is selected into Left or Right channel input
according to the SEL is high or low.

Mono mode record by one D-MIC

CT7602 also can use one D-MIC to capture the sound and distribute to Left/Right channel. Set
register bitl and bit2 of BKO5_45 to select the available D-MIC chip is enough.

Demo board application stereo input

Hardware:
1. Use CT7602 demo board EVM-J and DMIC module board.
2. Remove the jumper on J21 which between CT7602 and ADC U11 CS5340.
3. Connect signal between DMIC board and J21 as below:

DMIC_CLK € - SCK, DMIC LRCK@%LRCK 3.3V&2>VCC, GND$>GND

| . " 1 (;112:'* L1‘.,..,._,,11,

f%CK ‘"'1

1 D"\?

'*ch nm JpATA[ < ™=
m_mcx \]_Rcy
| WCLKE- =
5 RULE0 ) E T
" = | o) cos
& [oNp ] o o ] i oo
pad@®) | gee_pcw/osp JEER) €100

“SV

Firmware:
Set #define USE_D _MIC 1  in Setting.h to enable this function.
Version 1.0 -1 - 11/2/2023

Copyright © 2015 comtrue Inc.  All rights reserved.



Ct ) Comtrue Inc. CT7602 EVM —J-A QFN 48

Evaluation board Agglication Note

External OSC

Feature

For high end audio DAC system, it needs an ultra high precision clock system with low jitter MCLK on its

chip to enhance the audio performance.
CT7602 serial chip support external MCLK input mode. The chip output 12S clock system is synchronized

to this external clock.

System Function block

12MHz
Xtal
IS Rt #30 MCLK Rubidium
» 1 777777777777777777 OSC2 For 48K band
J 49.152MHz
Internal )
MCLK T 1 #25 GPIO BO | Rubidium
Y Y BK1Z_158] - : 0SC1 For 44.1K band
00 Hi—ry [ 45.1584MmHz
L BKO1 0C[1:0]1  BKO1 0C[2] i
Asynchronous
Feed back ES;ESC?( MCLK 777777777777 »
<4—— Kernel DAC
12S : LRCK, BCLK, DATA
DSD: BCLK, LDATA, RDATA *
CT7602 DAC
OSC
100MHz

CT7602’s MCLK output pin can be switched to input pin when external clock mode is enabled. There
are two pins used for high precision oscillator clock input for different frequency band. It can switch

which one is selected into kernel by register setting according to current playback frequency.
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The control register is allocate at Bank01_0C[2]. Set this bit to enable external MCLK sync mode.

External Oscillator selection

There are two groups of OSC frequency selection on system application as the table below. User can

select one group OSC pair on its system and set related register according to selection.

CT7602 10 pin Playback frequency band OSC group A OSC group B
#30 Fb = 48K 24.576MHz 49.152MHz
#25 Fb =44.1K 22.5792MHz 45.1584MHz
Register: Bank12_15[4] setting value 0 1

There is no need to set the other registers to meet current playback frequency. The chip internal PLL
system will adjust its divider to meet current frequency. For example, 48K, 96K, 192K, 384K,768K...

For different frequency 48K or 44.1K band, it has to switch the clock input port by register
Bank01_0C[2] to select correct MCLK clock.

Address Bit Value |Function
0x0C 2 0 mclk ext in mode selection
0 = MCLK DAC_IN (play0)
1 = MCLK_DAC_IN_2(gpio BO)
Version 1.0 - 13 -
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Demo board application

Hardware:

The external OSC 45.1584MHz (X1) and 49.152MHz (X2) have embedded on demo board and
connected to pin via resistors. The resistors R29, R30 are empty on default state. It has to add 0 ohm
resistor on this position to active this external OSC function.

Make sure the firmware (or register) setting already enable this function, and MCLK output pin
become input before add R30. Or two MCLK are interference each other on pin #30.

///) R2"R29 v‘n19

E_

Firmware:

Set #define PLAY EXTERNAL MCLK 1 in Setting.h to enable this function.
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MAC Play mode setup

1. MAC use UAC2 standard driver, so demo board don’t need install driver. Please directly plug demo board to MAC
USB port.
2. Use Spotlight to search “Midi” and use it to select Play mode. Primary Play Interface=> PlayO mode

3.  The MIDI also can select audio format and channels. The audio format maximum can support to 768K/32bit.

00 HisE
RipERE
2 BRA/0 ER .!, Primary Play Interface
R FIBRIRGR « FHRR(E ?

Primary Play Interface WA m
0 fHRA/2 Elit

‘P Record Interface

2 BRA/O B Rig . HuRE
‘I, Secondary Play Interface #3L: 96000.0 Hz B 2 $%38-32 (i TEM B
0 EeA/2 ERt |44100.0 Hz |
R & 48000.0 Hz B 2R BE
FRiE 88200.0 Hz Pr— | ] )

1: Fro... 96000.0 Hz L

2:Fro.. ==——=1764000Hz |

o o o

192000.0 Hz
352800.0 Hz
384000.0 Hz
705600.0 Hz
768000.0 Hz

®00 HilkE
REEZE
2 BRA/0 B Q Primary Play Interface
R RIRRORIR : FARR(E ?

Primary Play Interface BA
0 EHRA/2 EWE

Record Interface
2 BBA/O BB Rig . HuR(E

‘I, Secondary Play Interface #3 : 96000.0 Hz H v 2 88318-32 i tBH '
0 EIRA/2 BB 6 3il-32 i
& & 8 Bil-32 it M =
.. 2 Bii-24 1 BM -
1: Fro... 6 #i8-24 fﬁJ_cgn
8 Bil-24 fITEMN
2o 2 33816 iTEH
6 1i-16 i T8H
8 1i-16 i TEH
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