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AKD4532

Evaluation board Rev.A for AK4532

General Description

AKD4532 is an evaluation board for the audio codec AK4532. A/D converter and D/A converter can be
evaluated separately in addition to loopback mode(A/D D/A). The A/D section can be evaluated by→

interfacing with AKM's DAC evaluation boards(AKD4328, AKD4319, AKD4320 and AKD4321) directly. The
AKD4532 has the interface with AKM's wave generator using ROM data and with AKM's ADC evaluation
boards(AKD5391,AKD5390, AKD5330, AKD5340 and AKD5350).
Therefore, it is easy to evaluate the D/A section. The AKD4532 also has the digital audio interface and
can achieve the interface with digital audio systems via opt­connector.

Ordering guide■

AKD4532 ­­­ Evaluation board of AK4532

Function

On­board clock generator■

Compatible with the following 2 types of interface■

1)Direct interface with AKM's A/D and D/A converter, and direct interface

2)DIT/DIR with optical input/output

A BNC connector for an external clock input■

Figure 1.AKD4532 Block Diagram
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Analog Input■
The mixer inputs and the ADC input are single­ended and internally biased to the VCOM voltage
with 60k ohms(typ.) resistance. The signal range is typically 2.83Vp­p(1Vrms). The AK4532
samples the analog input at 64fs. The digital filter rejects all noise higher than the stop band.
However, the filter will not reject frequencies right around 64fs(and multiples of 64fs). Most audio
signals do not have significant energy at 64fs. Therefore, the AKD4532 do not has low pass filter.
External analog signal fed through the BNC connector on the board is divided by 560 ohms. The
resistor value should be selected properly depending on the output impedance of the signal source.
The AK4532 includes digital HPF(fc=6.85Hz @fs=44.1kHz) for DC­offset cancel. And 1uF capacitor
is used on board for DC­cut.

Either LINEL or AUXL pin in the AK4532 could be selected.[JP2]
LINEL: Input to LINEL pin in the AK4532.
AUXL: Input to AUXL pin in the AK4532.

Either LINER or AUXR /MICpin in the AK4532 could be selected.[JP3]
LINER: Input to LINER pin in the AK4532.
AUXR: Input to AUXR/MIC pin in the AK4532 by J3.
MIC: Input to AUXR/MIC pin in the AK4532 by J1.

Analog Output■
The analog outputs are also single­ended and centered around VCOM voltage. The output signal
range is typically 2.83Vpp(1Vrms). The internal switched­capacitor filter(SCF) and continuous­time
filter (CTF), almost remove the noise generated by the delta­sigma modulator of DAC beyond the
audio passband, especially low sampling rate.

Grounding and Power Supply Decoupling■
The AKD4532 requires careful attenuation to power and grounding arrangements. VD pin should
be supplied from analog power supply. Analog ground and digital ground should be connected
together near to where the supplies are brought onto the printed circuit board. Decoupling
capacitors should be as near to the AK4532 as possible, with the small value ceramic capacitor
being the nearest.

On­chip Voltage Reference■
The on­chip voltage references are output on the VRAD and VCOM pins for decoupling. These
VREFs are used as the reference of A/D and D/A conversion. The VCOM is a signal ground of this
chip. An electrolytic capacitor less than 10uF in parallel with a 0.1uF ceramic capacitor attached to
these pins eliminates the effects of high frequency noise. No load current may be draw from the
VRAD and VCOM pins. All signals, especially clocks, should be kept away from the VRAD and
VCOM pins in order to avoid unwanted coupling into the modulators.

Operation Sequence■
Set up the power supply lines.①

VA=VD=5V,
AGND=DGND=0V

Each supply line should be distributed from the power supply unit.
VA should be powered at the same time or earlier than VD.

Set up the evaluation modes and jumper pins.②

(See the next item)
Set up the DIP­SW.③

(See the next item.)
Power on.④

(The AK4532 should be reset once bringing PD "L" (SW1) upon power­up.)
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Serial Audio Interface Set-up■

DIR (Optical Link)①

This mode can evaluate D/A converter. ALL clock are supplied from CS8412 as DIR(PORT3). DIR
generates Master clock, Bit clock, LR clock and Serial data from the received data through optical
connector(TORX174). Used for the evaluation using CD test disk.

[JP6,8,11] DIR
[JP7] THR
[JP10] VD
[JP12] DIR
[JP13] short

Loopback mode(A/D D/A) and DIT(Optical Link)② →

ALL clock are supplied from clock generator on the AKD4532.
In case of using DIT, SW2 is kept "H" position during normal operation. DIT generated SDO from
received data and which is output through optical connector(TOTX174). It is possible to connect
AKM's evaluation boards(AKD4321, AKD4320, AKD4319, and AKD4328), digital­amplifier and etc.

[JP6,8,11] A/D
[JP7] THR
[JP10] GND
[JP12] XTL
[JP13] open

In case of using external Master clock through a BNC connector, selects EXT on JP12(MCLK)※

and shorts JP13(XTE).

All interfacing signals including master clock are fed externally. / Using ROM data(AK43XX).③

PORT2 is used. Master clock, Bit clock, LR clock and Serial data are fed from external circuit. In
case of connecting AKD43XX, Master clock is send from AKD4532 to AKD43XX and LR clock, Bit
clock, SDTI are done from AKD43XX to AKD4532.

[JP6,8,11] open
[JP10] GND
[JP7] THR
[JP12] XTL
[JP13] open

In case of using external Master clock through a BNC connector, selects EXT on JP12(MCLK)※

and shorts JP13(XTE).
Either output or non­output for SDO could be selected.[JP5]
Open : SDO is not output.
Short : SDO is output through PORT2.

The Function of the others■
[JP4] open=256fs, short=384fsCMODE select.

] THR=nomal mode, INV=BIT clock is inverted.[JP7
BIT clock select. 64/32fs.[JP9]
Reset-switch for CS8402(DIT). "L" position resets the internal counter of CS8402, then[SW2]
Bi­phase signal is not output. Keep the "H" position during normal operation.
"VERF pin"-monitor for the CS8412. LED turns on when some error has occurred to[D3]
CS8412.
"Pre­emphasis"-monitor. LED turns on when the data is pre­emphasized.[D4]

Interface Circuit for Control Register.■
The AK4532 has many registers to set many functions. External control signal is supplied from
74HC541(Non­inverting buffer) through 50pin­Header(P1) on the board.
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DIP Switch(SW3) Set-up Default is the consumer mode)■ （
This switch sets the C­bit of CS8402. This set up does not affect the evaluation of the AK4532. In
case of using DIT, need to set it up correctly. For more detailed configurations, please refer to the
CS8402 data­sheet.

Switch OFF=0,ON=1 Contents

1 PRO=0 Professional mode, C0=1

2,3 C6,C7 C6,C7 ­ Sampling frequency
1 1 00 ­ Not indicated. Receiver default to 48kHz.
1 0 01 ­ 48kHz
0 1 10 ­ 44.1kHz
0 0 11 ­ 32kHz

4 C9 C8,C9,C10,C11 ­ 1bit of channel mode

1 0000 ­ Mode not indicated. Receiver default to
2­channel mode.

0 0100 ­ Stereophonic.

5 C1 C1 ­ Audio mode
1 0 ­ Normal audio
0 1 ­ Non­audio

6 TRNPT Transparent mode * CS8402 is CRE
0 Normal mode
1 Transparent mode

8,7 EM1,EM0 C2,C3,C4 ­ Encoded audio signal emphasis
1 1 000 ­ Emphasis not indicated. Receiver defaults to no

emphasis with manual override enabled.
1 0 100 ­ None
0 1 110 ­ 50/15usec
0 0 111 ­ CCITT J.17

Table 1.DIP switch set up of CS8402 (Professional mode)

Switch OFF=0,ON=1 Contents

（ ）1 PRO=1 Consumer mode, C0=0 Default

2 C2 C2 ­ Copy
1 0 ­ Copy inhibited

Default 0 1 ­ Copy permitted

3 C3 C3,C4,C5 ­ Pre­emphasis
Default 1 000 ­ None

0 100 ­ 50/15usec

4 C15 C15 ­ Generation Status
1 0 ­ See the standard

Default 0 1 ­ See the standard
6,5 FC1,FC0 C24,C25,C26,C27­ Sampling frequency

0 0 0000 ­ 44.1kHz
Default 0 1 0100 ­ 48kHz

1 0 1100 ­ 32kHz
1 1 0000 ­ 44.1kHz, CD mode

8,7 C8,C9 C8­C14 ­ Category code
Default 1 1 0000000 ­ General

1 0 0100000 ­ PCM encoder/decoder
0 1 1000000 ­ CD
0 0 1100000 ­ DAT

Table 2. DIP switch set up of CS8402 (Consumer mode)
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AK4532 Measurement Examples

[Measurement Conditions]
Measurement Unit: ROHDE & SCHWARZ, UPD04・

Power Supply: VA=VD=5.0V・

Input Frequency: 1kHz・

Sampling Frequency(fs): 44.1kHz・

Master Clock: 256fs・

Bit Clock: 64fs・

Band Width: 20 20kHz・ ～

Interface: DIT/DIR・

Temperature: Room Temperature・

[Results]

1. ADC (Measurement by LIN)

Parameter Result Additional Filter
THD+N (­0.5dB) ­82.0dB

Dynamic Range (­60dB) 91.1dB A­Weighted
S/N 91.2dB A­Weighted

2. DAC (Measurement by LOUT)

Parameter Result Additional Filter
THD+N (0dB) ­84.2dB

Dynamic Range (­20dB) 87.3dB A­Weighted
S/N 87.6dB A­Weighted
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 [Conditions] 

 VA = VD = 5.0V,  AGND = DGND = 0V 

 fs = 44.1kHz,  BICK = 64fs,  MCLK = 256fs, 

 Interface = DIR, 

 Measurement unit = ROHDE & SCHWARZ UPD04 

    [FFT] 

 Points = 8192 

 Averaging = 16 
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Fig.1 THD+N vs. Input frequency ( Input signal = 0dB ) 

  

 

Fig.2 THD+N vs. Input Level ( Input frequency = 1kHz ) 



AK4532(D/A) 

 

 

Fig.3 Linearity ( Input frequency = 1kHz ) 

 

 

Fig.4 Frequency Response  



AK4532(D/A) 

 

 

Fig.5 FFT (Input signal = 0dB ) 

Fig.6 FFT (Input signal = -60dB ) 

 



AK4532(D/A) 

 

 

Fig.7 FFT ( noise floor ) 

 

Fig.8 FFT ( noise floor : ≦100kHz) 


