ASAHI KASEI

[AKD4522]

AKD4522

Evaluation board Rev.A for AK4522

I

General description

AKDA4522 is an evaluation board for audio codec, AK4522. 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(AKD4319, AKD4320, AKD4321 and AKD4324) directly.
The AKD4522 has the interface with AKM's wave generator using ROM data and AKM's ADC evaluation
boards(AKD5391/2, AKD5330 and AKD5351/2). Therefore, it is easy to evaluate the D/A section. The
AKD4522 also has the digital audio interface and can achieve the interface with digital audio systems via

opt-connector

B Ordering guide

AKD4522

---  Evaluation board of AK4522

Function

a

a

<KMO058901>

On-Board analog input buffer circuit
On-board clock generator

Compatible with the following 2 types of interface

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

generator(AKD43XX) by 10pin Header

2)DIR/DIT with optical input/output

A BNC connector for an external clock input
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AINRE—>

Input
Buffer
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3V 5V GND .

Ccs8412 |

(DIR) —{]optn

CS8402
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Figure 1. AKD4522 Block Diagram

'98/7



i
JP1 R10 R16 i
GND e | WA
o 4.7k R18 |
Digital Groundf ! ']Anqlog Ground 470 AINL+| [';Tz‘v 517%( 2.4k s 10k B 77(24477 A
= 7 e +-AAAS - LINE o 2 s —% AINL
| Op=Ampg | 1 A 5 22u <R28
SW3 5‘ C24 < us:2 560
. e JP7 Sl Us <V
o | InT R7 AN B¥\ussazo | WMSSP20 opog
4 i 379 an-9 4.7k
; F 'vv\,—-a,;\-s—o -
! | O —
RP1 4522_MODE ! Lgs Azc30 R21< L | ces
- i g(open) 4.7 J TO 1u
: ; IBIFT) { VA (open) .
o » 1w . c42
{DEMt)
' | c1o-IfwYl 7
= ' + 10u
47k | 40T T 7 _l1 R
C11 C13 , —
E v 10u .1y Ra f\?ﬁR k| m3 2-4'<—l %ﬁ C45
U2 | 470 o 4.7k 8L ANy J2
I ‘ AN —G5—Are0 —AAN - NR
o L ‘ Op=Ampg.41 R ! 5 22u <R29
Sityvey T [ | ue:2 560
“ i} C26 JP9 *_Usi1 v
o8 u il InT RO ‘ANr-  E¥nghsssop | NMOOPD 2gy VoW
oAl - : . ;R Jmﬁ,:“ — 4.7k
Y4 AL')A B ) : BIAS —
4 e gy A2 C31 ress : | car
I g sedE], 27 T(open) 4.7 TJ\O.IU
74ACTS541 — \ $33¢ o (open) 6_1
- 1 —
[ ul < h—} C43
u3 ebgss goBEEz(¥ =t C21 : 47u
'5;' a3 JP4 a§.§%3§'§99§ % hs U7 JP10
1 ] . :
. 74HC14 page | SDTO  mismsce=fcagy " NiMss3ZpEE  [AUR
) 8 : _
18ke g3 e % 2 E";'}* H ia ' c40 + jrom=tmd g 1 ?AOUTR
= "S-AAA- 2 o M Ve | b C 10u SR14 “a 220 !

L4 °H 1k e C2 L) AS Y5 : H 10k [317—"! R24 N\
sw2 ~ B Wz ? L@ ! — 347k c48
SMUTE § u +—21{an  va}Y . | JP5 : (open)

o = 74vc541 | | _?_cﬂ‘f,,?,f ! e
=y 1 .
: @_‘!AY.P R4 @ E ~ L256fs |
1 aYAYAY, . 1
5V ! W9 5.1 it C14%C16 i NC:512fs l SR A——
! T 0.1 ! :

o1 74HC14 . 74HC14 ‘: ks 10u L @u f ! NJM55320 1"0“11 "

151588 Fz UT:A ut:c : ! | el LINE
6

o T S L | ”
e LT - ' 10u
" %L ;‘L g ‘ +_1?2_V - for NJM5532D x3

]
1
i
SwWi Ci i C22 C28 C32 C34 C36 C38
- ' mm 2 .
PD } @.1u] L R e A 1=
= | 47uT T T T T T 7T
. | v 10u @.1u 10u O.tu 10u 0.1u
for T4HCUB4, T4HC14, TAACT74, | :
74ACT541, 74HC4048 \
5 ' JP2 - 3v for 74LVC541 P =12V for NJM55320 x3 <
foc4e o5 08 7 8NN, = i C23 C29 C33 C35 €37 C39 Title AKD4522
csr L L L L L 1+ 'ca C12 i ) -
T . T T . T 7T T 0.1u 1 C19.L 1Qu 4+ £ L L L L Size | Number Rev
L oty otu otu gty E < 47T T F T F T e AK4522
i ) i i I} <7 10u @.1u 10u @.1u 10u 0.1u Date Sun Aug @9 1998 [Drawn by J.Tokunaga
i Fileiame _ AK4522SCH __ |Sheet 1 of 2

A I B C | D




A B [ C D
oy - - T T 5v
Us Cs8402 : Y Ra
~——{cr/c3—7-fc77c3 P 24—l RP2 L
PORT1 ) B4 P I R40Q
s s v ~—feirs—3cisre Mt |22 o uio UEE ek 151588
3 c8/c2—5|C 26 - .-
[* A ONFE— el cascz Ja o1 | < 9 1 1 5
T—-g- cs52 | R33 3 ? FovC @b 48— 1cs9 : cer L - SW5
= DT |ewT ik I g S DNPig | To.1u o 74HC14  T4HC14 g3y T o RST
- ¢ I_"—]“] Crser  cars 45— e p I -
= \—cs/ng——L: 12 |cascis E%g: 3 E1/C8) B 47k i]:' DIT_ MODE -
JP12 JP15
[@,,@Q_o LRCK @ﬂ‘o SCLK
Eme® o | g or T
R
vouy PORT3
ek : :;
LRCK Lo oWCKS lT
SOT | | DIF@ : ) N
Agmo_mg 2,g.lr_usnro JP18 ui2 — )
I ROM %V o JP14 P16 sy UT1A L":,stsf Hor J JP19
L AaN—F f S0TO OT, 0%l | 18 ok aal ADC_SCLK
R32 10k @ r—{(SDT0) + < ° QB8 O 64fs
o ADC = Qs 1 Sz M-S
Iy
JP13 5v gg 14— fs R
Dle' ' o :é: S — Y
R34 - GN% \?D !?JK 15
1k D3 R36 uie:A ek ' Ty
& 1k ' L
ne —t _/\/W__z_q;l - o &8 MeKD :
5v = —® ) oo . X1
DR_ERR oy TAHCU4 | %%E 24.576MHz
U ) | I
4 D2
ﬁg 1, R3S —H 2 A ute:c ;| Ule:D
o 7 - o 8. 9
& ot — | T T N a2 Cos - ' ]
DR C51C53 cb/e2 o T 4y 10U , 74HCUR4 -k 74HCUB4 L ©JP20
A Cal  w1pES— Tics7 T ¢ xtE
N o-1uiou x+a A&E 8 71 e.1u u (oggr?)__ (ocgr?)__ =
avihs | o = - =
P &Rl S ’
ooty O.1uT] Ba-theq 2100 Ma iz ] csrs _ ) r3g ] BNC ,
€55 ) e s = 4 74HeURE 261 Titl
0.01u r Cs8412 e B e AKD4522
= ) - Size  [Number Rev
' ‘ A3 Interface
Date Sun Aug @9 1998 |Drawn by J.Tokunaga
Filename AK4522.SCH |Sheet 2 of 2
A B l cC_ D




ASAHI KASEI ' [AKD4522]
B Analog Inputs

The ADC inputs are differential and internally biased to the common voltage(VA/2) with 30k Q (typ) resistance.
The signal can be input from either positive or negative input, and the input signal range scales with the supply
voltage and nominally 0.6 x VREFH Vpp. In case of single ended input, the distortion around full scale degrades
compared with differential input. The AK4522 can accept input voltages from AGND to VA. The ADC output data
format is 2's complement. The output code is 7FFFFH(@20bit) for input above a positive full scale and
80000H(@20bit) for input below a negative full scale. The ideal code is 00000H(@?20bit) with no input signal. The
DC offset is removed by the internal HPF. '

1. In case of Full-Differential Inputs (default) :
Non-inverted and inverted signal are input to AK4522 via inverted op-amp. Since gain of 1st op-amp is
0.24, maximum ampletude of the input signal can be about 4 times larger than spec of AK4522.

[JP6, JP8] : Op-amp C25, C27, C30, C31 : None
[IP7] : AINL- C24, C26 : 1nF
[JP9] :AINR-
6.25Vp-p(@VA=5V) a«
UQ _ +12\7 47k 1.5Vp-p(@VA=5V) _
AnaIOQ o ut AAA 4.7k
T4 v \
in | N “"’W"""t1>—< A AINL+/AINR+
560 BIAS+ BIAS- | Cin
NJM5532D : :
' 5V -12v 470 I nF
-4 NA—— AINL-/AINR-
0.1u 34.7k : N\
L : 1.5Vp-p(@VA=5V
ik L 34k PP(@VA=SY)
NJM5532D Input offset=6mV(Max.)

Figure 2. Full-differential Input Buffer Circuit Example

2. In case of Single-ended Input (bias voltage input)
In case of worrying Idle Tone Level, adds offset from external and moves it outside the audio band
frequency. The difference between bias voltage of Op-amp and bias voltage(VA/2) of internal device
results in the offset. Two inverted op-amps are connected on the evaluation board, however, do not need
2nd op-amp. In this case, if inverted op-amp is input to AINL- or AINR- pin, can be corresponded with
polarity. Since gain of 1st op-amp is 0.24, maximum ampletude of the input signal can be about 4 times
larger than spec of AK4522.

[IP6, JP8] : Op-amp C25, C27, C30, C31 : None
[JP7] : BIAS C24, C26 : 1nF
[IP9] : BIAS -

<KMO058901> : -4 - '98/7



[AKD4522]

ASAHI KASEI
12.5Vp-p(@VA=5
p-p(@ V) 2.4k
. Van oy 4.7k 3.0Vp-p(@VA=5V)
Analog u+ 10k N 7k
. + A o AINL+AINR
+ +
560 BIAS+ BAS Uy Cin
VOP 470 I 2.2nF
-4 NA—e AINL-/AINR-
0.1u 47K
47u+2% Il 2 4.7k
‘b NJMS5532D Input offset=6mV(Max.)

Figure 3. Single-ended Input Buffer Circuit Example (Bias voltage input)

3. In case of Single-ended Input (no input bias)
Analog signal is directly input from BNC connector and this case can reduce the part of input buffer
circuit. In case of comparing Full-differential Input circuit(Figure 2.) or Single-ended Input circuit
(Figure 3.) with no input buffer circuit shown in Figure 4., external mute should be taken enough time

as "pop" noise is large at reset.

[JP6, JP8]  :LINE C25,C27  :O0.uF
[IP7] : BIAS C30,C31  :4.7uF
[3P9] : BIAS C24,C26 ~ :2.20F

3.0Vp-p(@VA=5V)

Analog . )

22u

3.0Vp-p(@VA=5V)

UQ

470

t
In 560

WA= I AINL+/AINR+

2.2nF
AINL-/AINR-

+
4.7u 0.1u

Figure 4. Single-ended Input Buffer Circuit Example (no input buffer)

B Analog Outputs

The analog outputs are also single-ended and centered around the VCOM voltage. The input signal range scales
with the supply voltage and nominally 0.6 x VREFH Vpp. The DAC input data format is 2's complement. The
output voltage is a positive full scale for 7FFFFH(@20bit) and a negative full scale for 80000H(@20bit). The ideal
output is VCOM voltage for 00000H(@20bit). The internal analog filters remove most of the noise generated by

the delta-sigma modulator of DAC beyond the audio passband.
DC offsets on analog outputs are eliminated by AC coupling since DAC outputs have DC offsets of a few mV.

1. Output via non-inverted op-amp

Gain=6dB.
[JP10, JP11] Op-amp
2. Output directly
[JP10, JP11] LINE

<KM058901>
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ASAHI KASEI [AKD4522]
B Grounding and Power Supply Decoupling of AK4522

The AK4522 requires careful attention to power supply and grounding arrangements. VA pin and VD pin are
usually supplied from analog supply in system. Alternatively if VA pin and VD pin are supplied separately, the
power up sequence is not critical. AGND pin and DGND pin of the AK4522 should be connected to analog ground
plane. System 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 AK4522 as possible, with the
small value ceramic capacitor being the nearest. :

M Voltage Reference Inputs of AK4522

The differential Voltage between VREFH pin and AGND pin sets the analog input/output range. VREFH pin is
normally connected to VA pin with a 0.1uF ceramic capacitor. VCOM pin is a signal ground of this chip. An
 electrolytic capacitor 10uF parallel with a 0.1uF ceramic capacitor attached to VCOM pin eliminates the effects of
high frequency noise. No load current may be drawn from VCOM pin. All signals, especially clocks, should be
kept away from the VREFH and VCOM pins in order to avoid unwanted coupling into the AK4522. .

W Operation sequence

@ Set up the power supply lines.

[VA]  (red) =45~ 55V (VA of AK4522)

[3V]  (orange) =2.7~ 55V (VD of AK4522)

[5V] (red) = 3.5~ 5.5V ( Power supply to digital interface )
[+12V] (orange) =12~ 15V (Op-amp)

[12V] (blue) =-12~-15V (Op-amp)

[AGND] (black) =0V ( AGND,DGND of AK4522 and Ground of analog interface )
[DGND] (black) =0V ( Ground of digital interface )
~ Each supply line should be distributed from the power supply unit.

1. VD of AK4522 and Power supply to digital interface

In case of separated : [JP2] : open
In case of common [JP2] : short
2. VA and VD of AK4522
In case of separated {JP3] :3V
In case of common [JP3] : VA
3. Analog ground (includes AGND and DGND of AK4522) and digital ground
~In case of separated - - [JP1] :open
In case of common [JP1] : short

® Set up the evaluation modes and jumper pins. (See p.7 ~)
There are many jumper pins to cover many evaluation mode. Please take care of settmg.

® Set up the DIP-SW.
SW3 : Set up AK4522 (See p.9)
SW4 : Set up CS8402  (See p.10)
(Upper side is "ON" and lower side is "OFF".)

@ Power on. _
The AK4522 should be reset.once brmgmg PD (SW1)"L" upon power-up.

<KM058901> -6- '98/7



ASAHI KASEI [AKD4522]
B Evaluation modes and jumper pins : '

Applicable Evaluation Mode
@ Loopback mode (Default)
® Evaluation of D/A using ideal sine wave generated by ROM data.
@ Evaluation of D/A using A/D converted data
@ Evaluation of D/A using DIR(Optical Link)
® Evaluation of A/D usingUsing D/A converted data
® Evaluation of A/D DIT(Optical Link)
@ All interface signals including master clock are fed externally.

¥ @ and ® can be evaluated at the same time by the same set up.

7 ® [f/j/‘ 7 ,«':g AKD43XX

P |
[ sorrs - D/A Board

] |

AKDA4522
® "?‘l |

=| CD Player

AKDS3XX

’ )j ) j A/D Board

-~ ROM Board

Figure 5. Wiring cables corresponded some evaluation modes

@ Loopback mode (Default)
Nothing should be connected to PORT2, PORT3.

[JP13] (DIR) . GND , [JP12] (LRCK)  : ADC
(JP17] (MCKI)  : XTL ~ [JP15] (SCLK)  : ADC
[JP20] (XTE) ~ : open [JP16] (SDTI) = : ADC

® Evaluation of D/A using A/D converted data from ideal sine wave generated by ROM data
Digital signals generated by AKD43XX are used. PORT3 is used for the interface with AKD43XX.
Master clock is sent from AKD4522 to AKD43XX and SCLK, LRCK, SDATA are sent from
“AKD43XX to AKD4522. Nothing should be connected to PORT2.

[JP13] (DIR) : GND [JP12]} (LRCK) : open
[JP17] (MCKI) : XTL [JP15] (SCLK) : open
[IP20] (XTE) : open [JP16] (SDTI) : open

® Evaluation of D/A using A/D converted data
It is possible to make evaluation in the form of analog inputs and analog outputs by interfacing with

various AKM's A/D evaluation boards (AKD5391/2, AKD5330 and AKD5352/1) with PORT3. Master
clock, SCLK, LRCK and SDATA are sent from A/D board to AKD4522. Nothing should be connec;ted

to PORT2.
[JP13](DIR) ~ : GND [JP12] (LRCK) ~ : open
[IP17] (MCKI) : open [JP15] (SCLK) : open
[JP20] (XTE) : short [JP16] (SDTI) : open

<KM058901> _ ' 7. '98/7



ASAHI KASEI [AKD4522]
@ Evaluation of D/A using DIR (Optical Link)
PORT? is used. DIR generates MCLK, SCLK LRCK and SDATA from the received data through optical
connector(TORX174). Used for the evaluation using CD test disk. Nothing should be connected to
PORT3. CS8412(DIR) needs the operating voltage of VD+2 3.2V.

P13 (DIR) ~ : VD . [JP12] (LRCK) : DIR
[JP17] (MCKI)  : DIR [JP15] (SCLK)  : DIR
[JP20] (XTE) : short [JP16] (SDTI) : DIR

® Evaluation of A/D using D/A converted data
It is possible to make evaluation in the form of analog inputs and analog outputs by interfacing with
various AKM's D/A evaluation boards (AKD4319, AKD4320 AKD4321 and AKD4324) with PORT3.

Nothing should be connected to PORT2.

[JP13] (DIR) : GND [JP12] (LRCK) : ADC
[JP17] (MCKI)  : XTL ‘[JP15] (SCLK)  : ADC
© [IP20] (XTE) . open [JP16] (SDTI) : ADC

® Evaluation of A/D using DIT (Optical Link) ‘
PORT!1 is used. DIT generates SDATA from received data and which is output through optical connector
(TOTX174). 1t is possible to connect AKM's evaluation boards (AKD4319, AKDA4320, AKD4321 and
AKDA4324), digital-amplifier and etc. Nothing should be connected to PORT2, PORT3. This set-up is
same as that of ©. CS8402(DIT) needs the operating voltage of VD+= 3.2V. SW5 should be kept "H"

during normal operation.

[JP13] (DIR) : GND [JP12] (LRCK)  : ADC
[JP17) (MCKI)  : XTL [JP15] (SCLK)  : ADC
[JP20] (XTE) . open [JP16] (SDTI) : ADC

@ All interfacing signals including master clock are fed externally.
Under the following set-up, all external signals needed for the AK4522 to operate could be fed through

PORTS3. _
[JP13] (DIR) : GND  [JP12] (LRCK)  : open
[JP17] (MCKI)  : open [JP15] (SCLK)  : open
[JP20] (XTE) . short [JP16] (SDTI) - : open

M Master clock set-up

@ 256fs .
[JP5] (CMODE) : L - [JP18] (FS) : 256fs
® 512fs

[JP5] (CMODE) : open [JP18] (FS) : 512fs

H SCLK set-up

SCLK can be selected 64fs or 32fs by JP19(ADC_SCLK).

B Other jumpers set-up

[IP4] : short  (always)
[JP14] :open  (always)

<KMO058901> -8- '98/7



ASAHI KASEI

B The function of the toggle SW.

[SW1]  : Resets the AK4522. Keep "H" during normal operation.

[SW2] : Initiates soft mute cycle of AK4522. If this switch goes "H", soft mute cycle is initiated.

Keep "L" during normal operation.
[SW5]  : Resets the CS8402. "L" resets the internal counter of CS8402, then Bi-phase signal is not output.

Keep "H" during normal operation.
(Upper-side is "H" and lower-side is "L".)

B The indication content for LED.

[AKD4522]

[D3] : Monitors VERF pin of the CS8412. LED turns on when some error has occurred to CS8412.

[D2] - Indicates whether the input data of CS8412 is pre-emphasized or not.

LED turns on when the data is pre-emphasized.

B DIP switch set-up

[SW3]  : This switch sets up the operation mode of the AK4522.
Confirm the set-up of the DIP-SW before evaluation starts.

Refer to AK4522 data-sheet about detail information. ON means "H" and OFF, "L".

Since formats of CS8402, CS8412 are fixed IIS(I2S), set DIF1,0 ON if use them.

DIF1 | DIFO|] = SDTO(ADC) SDTI(DAC)

L/R

Mode SCLK
0 OFF | OFF | 20bit, MSB justified | 16bit, LSB justified | H/L | 64fs, 32fs
1 OFF | ON | 20bit, MSB justified | 20bit, LSB justified | H/L | 64fs
2 ON | OFF | 20bit, MSB justified | 20bit, MSB justified | H/L | 64fs
3 ON | ON | IISU2S) JIS(I2S) L/H | 64fs, 32fs
Table 1. Serial Data Interface Format Mode
DEM1 | DEMO | Mode
OFF OFF 44.1kHz
OFF ON OFF (default)
ON OFF 48kHz
ON ON 32kHz
Table 2. De-emphasis filter control

<KM058901>
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- [SW4]

<KMO058901>

: This switch sets the C-bit of CS8402. (Default is the consumer mode)
This set-up does not affect the evaluation of the AK4522. In case of using DIT, need to set it up
correctly. For more detailed configurations, please refer to the CS8402 data-sheet.

Switch

OFF=0,0N=1

Contents

1

PRO=0

' Professional mode, C0=1

.........

00 - Not indicated. Receiver default to 48kHz.
01 - 48kHz

10 - 44.1kHz

11 - 32kHz

0000 - Mode not indicated. Receiver default to
2-channel mode.
0100 - Stereophonic.

C1 - Audio mode

0 - Normal audio
1 - Non-audio

Normal mode
Transparent mode

emphasis with manual override enabled.
100 - None
110 - 50/15usec.

111 - CCITT J.17

000 - Emphasis not indicated. Receiver defaults to no

“Table 3. DIP switch set-up of CS8402 (Professional mode)

OFF=0,0N=1

Contents

PRO=1

Consumer mode, C0=0 (Default)

0 - Copy inhibited
1 - Copy permitted

000 - None

0 - See the standard
1 - See the standard

0000 - 44.1kHz

0100 - 48kHz

1100 --32kHz

0000 - 44.1kHz, CD mode

Default

0000000 - General

0100000 - PCM encoder/decoder
1000000 - CD

1100000 - DAT

- 10 -

[AKD4522]
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[AKD4522]

I

AK4522 Measurement Results

[Measurement Condition]
*Measurement unit : ROHDE & SCHWARZ UPD04

*MCLK

*BCLK

*Bit

fs

*Power Supply
*Interface
*Temperature

: 256fs

: 64fs

: 20bit

: 44 1kHz

: VA=5V, VD=5V/3V
: DIT/DIR

: Room

1. A/D Output (Full-differential inputs, refer to Figure 2)

VD = 5V

, Parameter Input %nal Measurement Filter VD = 3V
S/(N+D) 1kHz, —0.5dB 20kLPF 92.2 dB 92.5 dB
Dynamic Range | 1kHz, —20dB 20kLPF -96.7 dB 96.9 dB

; 20kLPF, A-weight 100.5 dB 100.7 dB
‘1kHz, -60dB 20kLPF . 96.7 dB 96.9 dB
20kLPF, A-weight 100.0 dB 100.2 dB
S/N 1kHz, 0dB/GND IN| 20kLPF 97.0 dB 973 dB
20kLPF, A-weight 101.0 dB 101.1 dB

4. D/A Output
Parameter Inputgi_gnal Measurement Filter ] VD = 5V VD = 3V
S/(N+D) 1kHz, 0dB 20kLPF 90.6 dB 90.7 dB
Dynamic Range | 1kHz, —20dB 20kLPF 970 dB 97.1 dB
‘ ' 20kLPF, A—weight 100.4 dB 100.5 dB
1kHz, —60dB 20kLPF 97.1 dB 97.2 dB
20kLPF, A-weight 1006 dB | 100.5 dB
S/N 1kHz, 20kLPF 97.2 dB 97.3 dB
0dB / “0”data IN| 20kLPF, A-weight 100.6 dB 100.6 dB

<KM058901>
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[Measurement Condition]
*Measurement unit : Audio Precision System two

*MCLK

*BCLK

«Bit

fs

*Power Supply
*[nterface
*Temperature

: 256fs

: 64fs

: 20bit

: 44.1kHz

: VA=5V, VD=5V/3V
:DIT/DIR

: Room

1. A/D Output (Full-differential inputs, refer to Figure 2.)

Parameter Input signal Measurement Filter] VD =5V VD= 3V
S/(N+D) 1kHz, —0.5dB 20kLPF 94.7 dB 94.9 dB
Dynamic Range | 1kHz, —20dB 20kLPF 97.0 dB 97.1 dB

: ~ 20kLPF, A-weight 99.8 dB 100.0 dB

1kHz, —60dB 20kLPF v 97.0 dB 97.2 dB
20kLPF, A-weight 99.7 dB 100.0 dB
S/N 1kHz, 0dB/GND IN| 20kLPF 97.1 dB 972 dB
20kLPF, A-weight 100.1 dB 100.1 dB
2. A/D Output (Single-ended inputs with external bias, refer to Figure 3.)

Parameter Input si,irlal Measurement Filter | VD = 5V VD = 3V
S/(N+D) 1kHz, —0.5dB 20kLPF ' 80.8 dB 82.2 dB
Dynamic Range | 1kHz, -20dB 20kLPF 97.0 dB 97.2 dB

20kLPF, A-weight 99.8 dB 100.0 dB
1kHz, —-60dB 20kLPF 97.1 dB 97.4 dB
20kLPF, A-weight 99.7 dB 100.0 dB
S/N 1kHz, 0dB/GND IN] 20kLPF 97.3 dB 975 dB
' 20kLPF, A-weight 100.1 dB 100.5 dB
3. A/D Output (Single—ended inputs without external bias, refer to Figure 4)

Parameter Input signal Measurement Filter | VD = 3V VD = 3V
S/(N+D) 1kHz, —0.5dB 20kLPF - 79.7 dB 81.2 dB
Dynamic Range | 1kHz, —20dB 20kLPF 97.1 dB 97.3 dB

20kLPF, A-weight 99.9 dB 100.2 dB
1kHz, —60dB 20kLPF 97.2 dB 97.5 dB
. 20kLPF, A-weight 100.2 dB 100.4 dB
S/N 1kHz, 0dB/GND IN| 20kLPF 97.2 dB 97.6 dB
: . 20kLPF, A-weight 100.3 dB 100.6 dB
4. D/A Output

Parameter Input sﬁhgﬂal Measurement Filter ] VD = 5V VD = 3V
S/(N+D) 1kHz, 0dB 20kLPF 91.4 dB 91.5 dB
Dynamic Range | 1kHz, —20dB 20kLPF '97.0 dB 97.0 dB

A-weight 99.6 dB 99.6 dB
1kHz, —60dB 20kLPF 97.0 dB 97.0 dB
A-weight 99.5 dB 99.6 dB
S/N 1kHz, 20kLPF 97.0 dB 97.1 dB
0dB / “0”data IN| A-weight 99.6 dB 99.7 dB
<KMO058901> -12-
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5. A/D—D/A Loopback Output (Full-differential inputs, refer to Figure 2.)

VD = 3V

Parameter Inpu@gnal Measurement Filter | VD = 5V
S/(N+D) 1kHz, 0dB 20kLPF 89.3 dB 89.5 dB
Dynamic Range | 1kHz, -20dB 20kLPF 93.9 dB 940 dB
: A-weight 96.6 dB 96.8 dB
1kHz, -60dB 20kLPF - 93.9 dB 94.0 dB
A-weight 96.5 dB 96.7 dB
S/N 1kHz, 0dB/GND IN| 20kLPF 93.9 dB 93.9 dB
A-weight 96.7 dB 96.7 dB

6. A/D—D/A Loopback Output (Single~ended inputs with external bias, refer to Figure 3.

Parameter Input signal Measurement Filter | VD = 5V VD = 3V
S/(N+D) 1kHz, 0dB 20kLPF 79.1 dB 80.3 dB
Dynamic Range | 1kHz, -20dB 20kLPF 94.0 dB 94.0 dB

A-weight 96.6 dB 96.8 dB

1kHz, -60dB 20kLPF 93.9 dB 94.0 dB

A-weight 96.4 dB 96.7 dB

S/N 1kHz, 0dB/GND IN| 20kLPF 94.0 dB 94.1 dB
A-weight 96.8 dB 96.9 dB

[AKD4522]

" 7. A/D—D/A Loopback Output (Single—ended inputs without external bias, refer to Figure 4)

Parameter - Input signal Measurement Filter | VD = 5V vD = 3V
S/(N+D) 1kHz, 0dB 20kLPF 78.2 dB 79.4 dB
Dynamic Range | 1kHz, —20dB 20kLPF 94.0 dB 94.1 dB

: A-weight 96.6 dB .96.8 dB

. 1kHz, ~60dB 20kLPF 940 dB 94.1 dB
A-weight 96.9 dB 97.0 dB

S/N 1kHz, 0dB/GND IN| 20kLPF 939 dB 94.0 dB
' A-weight 96.8 dB 97.0 dB

<KMO058901>
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Conditions :

[AKD4522]

AK4522 ADC part

AVDD =DVDD = 5.0V

fs = 44.1kHz, MCLK = 256fs, BICK = 64fs,
Measurement unit = ROHDE & SCHWARZ UPD04
Interface = DIT |

Contents :

Figure 34 :
Figure 35 :
Figure 36 :
Figure 37 :
Figure 38 :
.Figure 39:
Figure 40 :
Figure 41
Figure 42 :
Figure 43 :

<KM058901>

THD+N vs. Input level : T p.15
THD+N Qs. Input fréquency

Linearity ' e p.16
Frequency response

Cross talk T eeene p.17
FFT (Fuli-differential input : 1kHz,~0.5dBFS) |

FFT (Single~ended input (bias input) : 1kHz,~0.5dBFS) == p.18
FFT (Single—ended input (no bias) : 1kHz.—0.5dBFS)

FFT (Full-differential input : 1kHz,~60dBFS) === p.19
FFT (noise floor) '

-14 -
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‘ GEN RUNNING
, | { i | ANL 1:TERM 2:TERM
dBFS  LEV THDN CHi, us GEN VOLT ~dBr  SWP TERMINATED

g f b TORNON NYSRURS RPN SPRPON SRPRIE SPNNE THEN FOPNNE T ¢

T e LIS MO

-120 -100 -90 -80 -70 -60 -50 40 -30 -20 -10 0

Figure 34 : THD+N vs. Input level (fin : 1kHz (Full-differential input))

GEN RUNNING
i [ 1 | L "1 ANL 1:TERM 2:TERN
dBFS LEV THDN CH1, s GEN FREQ ~Hz  SWP TERMINATED

20 30 50 100 200 500 1k 2k 3k Sk 10k 20k

Figure 35 : THD+N vs. Input frequency (input level : -0.5dBFS (Full—differential input))

<KMO058901> -15- , ‘98/7
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GEN RUNNING
| | L | 1 | ANL 1:TERM 2:TERM
dBFS_RMS SEL _CHI, vs GEN UOLT ~dBr  SUP TERMINATED

100 90 -BO 70 -60 50 40 -30 -20_ 10 0
‘ Figure 36 : Linearity (fin : 1kHz)

. GEN RUNNING
B | L 1L "] ANL 1:TERM 2:TERM
GEN FREQ ~Hz  SWP TERMINATED

26 30 50 100 200 500 1k 2k 3k 5k 10k 20k

Figure 37 : Frequency response (input level : —0.5dBFS)

<KM058901> _ : -16 - ‘98/7
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GEN RUNNING
L ’ IR | | | i ANL 1:TERM 2:TERM

dngge'hns SEL CH1, vs GEN FREQ Hz SUP TERMINATED
g0z el deded b A A
_1045 b L : H »
-106

-108

~110 ;”““
112}
~114
-116§
-118§
-120 :
-122 ?.“.L.H;HEH
~124f
-126
-128 ¢
~130 §

20 30 50 100 200 500 1k 2k 3Jk Sk 10k 20k
Figure 38 : Cross talk

; GEN RUNNING
1L 1N ] ANL 1:TERM 2:TERM

L
dBFSoﬁ FFT CH1, vs  FREQUENCY-Hz SWP OFF -

26 30 50 100 200 500 1k 2k 3k 5k 10k 20k

Figure 39 : FFT (Full-differential input : 1kHz, -0.5dBFS ;
FFT points : 8192, averaging : 10)

<KM058901> ' -17- ‘98/7
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[AKD4522]

1§ |

|

—

dBFS

GEN RUNNING
ANL 1:TERM 2:TERM

FFT CH1i,

_1105 ......
-120 |
-130§
-140
-150 §
-160

........................

us FREQUENCY-/Hz

SWp OFF

%

20 30

50

100 200 500

1k 2k - 3k

Sk 10k 20k

Figure 40 : FFT (Single—ended input(bias input) : 1kHz, —~0.5dBFS ;

FFT points : 8192,

averaging : 10)

| 1 1

|

GEN RUNNING
ANL 1:TERM 2:TERM

-100 |
-110 §
-120 |
130
-140 ?.”.L.
-150 §

FFT CH1,

vs  FREQUENCY/Hz

SWP OFF
- &

160 % Gn.ies
26 30 50

100 200 560

.mlk.” ZR.HBk Sk

10k

20k

Figure 41 : FFT (Single—ended input (no bias) : 1kHz, -0.5dBFS ;

<KMO058901>

FFT points : 8192,

averaging : 10)
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- [AKD4522]

GEN RUNNING

| L

I ANL 1:TERM

Z2:TERRH

..................

vs FREQUENCYHz

......................

SWP OFF

50

100

200

500

1k 2k 3k Sk

10k

20k

Figure 42 : FFT (Full-differential input : 1kHz, —60dBFS ;

FFT points : 8192,

averaging :

10)

GEN RUNNING

I

R

| ANL 1:TERM

vs FREQUENCY/Hz

SWp OFF

2:TERM

-120 |
-130 |
-140
-150
160 oo

FFT = CH1,

g

100

200

500

vik 2k 3k 5k

10k

20k

<KMO058901> -

Figure 43 : FFT (noise floor ;

FFT points : 8192,

-19-

averaging : 10)
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Conditions :

[AKDA4522]

AK4522 DAC part

AVDD = DVDD = 5.0V
fs = 44.1kHz, MCLK = 256fs, BICK = 64fs,
Measurement unit = ROHDE & SCHWARZ UPD04

Interface = DIR
Contents : - ,
Figure 44 : THD+N vs. Input level ~ ssessesemesssmsmnninens p.21
Figure 45 : THD+N vs. Input frequency ‘
Figure 46 : Linearity T OURPTOTRI p.22
Figure 47 : Frequency response ' '
Figure 48 : Cross talk L e p.23
Figure 49 : FFT (input signal : 1kHz,0dBFS)
Figure 50 : FFT (input signal : TkHz,~60dBFS)  rrreerererrmmeirenneaneeeeeee p.24 -
"Figure 51 : FFT (noise floor) |
Figure 52 : FFT (out-of-band noise ~ ~300kHz) +++seeserrrerrrersrmeecserees p.25
<KMO058901> -20-
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GEN RUNNING
| | 1 | ANL 1:TERM 2:TERM

dBr . 'LEV THDN CH1, us GEN VOLT ~dBr  SWP TERMINATED

100 frie S
-120 -10 99 -80 -70 -60 -50 —40 -30 -20 -10 9

Figure 44 : THD+N vs. Input level (fin : TkHz)

i GEN RUNNING -
l | R ]  ANL 1:TERM 2:TERM
dBr o [LEV_THDM CH1, s  GEN FREQ ~Hz  SWP TERMINATED

®

20 30 ' 50 100 200 500 1k 2k 3k 5k 10k 20k

Figure 45 : THD+N vs. Input frequency (input level : 0dBFS)

<KM058901> -21- ‘98/7
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 GEN RUNNING
| | | _ | aNL 1:TERM 2:TERM
dbr  RMS SEL CHI, vs GEN UOLT ~dBr  SWP TERMINATED

-100 [
PPN S cooresseruorlt NUSUUIE UUUUNR HUUUONE SOUTTPIS SOPUPPS SUDPPORS PRTPRTF: SRTSPINE HETRRINS SSSS

-120 -100. -90 -80 -?70 -60 -50 -40 -30 -20 -10 0

Figure 46 : Linearity (fin : 1kHz)

: GEN RUNNING
| IR B 11 | AML 1:TERM 2:TERM
dbr  BHS SEL CHI, vs GENM FREQ ~Hz  SWP TERMINATED

0.8 ;“.g.ngn.“;n.é.“.;.uén.@.“.g.néu.“.“.§.”§“.”L“Aj“.@.”,;:“in.g.”.fé?.
0.6

0.4} bk

-0.6F : e b :

-0.8 R

PR O O OO U OO U S O S S

1k 2k 5k 7k 10k 12k 15k 17k 20k

Figure 47 : Frequency response (input level : 0dBFS) -
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_ GEN RUNNING
| | I ] L | AML 1:TERM 2:TERM
dBr RMS SEL CH1, vs GEN FREQ ~Hz  SWP TERMINATED

-100
®

105 :
—110;
415 SRPRERN S0 00 €311
_120 R |
f i NS

-135

a0k § Do b : ULV S VO

Figure 48 : Cross talk

GEN RUNNING
| IR B 11 ]  ANL 1:TERM 2:TERM

dBr FFT CH1, vs FREQUENCY/Hz SUP OFF ‘

20 30 50 100 200 500 1k 2k 3k Sk 10k 20k
Figure 49 : FFT (input signal : 1kHz, 0dBFS ;
FFT points : 8192, averaging : 10, 30dBFS Notch filter : on)
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[AKD4522]

-160

GEN RUNNING

| L

| ANL 1:TERM 2:TERM

-160 |
110
-120 §
-130f
110 }
-150 §

vs FREQUENCY-Hz

SWP OFF

20 30 50

100

200

_ ..lk “.“2;..3k.““§k”"“.”"..“.”

20k

Figure 50 : FFT (input signal : 1kHz, ~60dBFS ;
FFT points : 8192, averaging: 10, 30dBFS Notch filter : off)

GEN RUNNING

| |
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-100 §
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160 s
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20k

<KM058901>

. Figure 51 : FFT (noise floor ;
FFT points : 8192, averaging : 10, 30dBFS Notch filter : off)
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[AKD4522]

GEN RUNNING

| |

ANL 1:TERM 2: OFF

vs FREQUENCY/Hz

............

SWP OFF ,

50

100 200 500

1k 2k

100k 300k

<KMO058901>

Figure 52 : FFT (out—of-band noise ~300kHz ;
FFT points : 8192, averaging: 10)
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IMPORTANT NOTICE

® These products and their specifications are subject to change without notice. Before
considering any use or application, consult the Asahi Kasei Microsystems Co., Ltd. (AKM)
sales office or authorized distributor concerning their current status.

® AKM assumes no liability for infringement of any patent, intellectual property, or other
right in the application or use of any information contained herein.

® Any export of these products, or devices or systems containing them, may require an
export license or other official approval under the law and regulations of the country of
export pertaining to customs and tariffs, currency exchange, or strategic materials.

® AKM products are neither intended nor authorized for use as critical components in any
safety, life support, or other hazard related device or system, and AKM assumes no
responsibility relating to any such use, except with the express written consent of the

Representative Director of AKM. As used here:

(8) A hazard related device or system is one designed or intended for life support or
maintenance of safety or for applications in medicine, aerospace, nuclear energy, or
other fields, in which its failure to function or perform may reasonably be expected to
result in loss of life or in significant injury or damage to person or property.

(b) A critical component is one whose failure to function or perform may reasonably be
expected to result, whether directly or indirectly, in the loss of the safety or
effectiveness of the device or system containing it, and which must therefore meet
very high standards of performance and reliability.

® |t is the responsibility of the buyer or distributor of an AKM product who distributes,
disposes of, or otherwise places the product with a third party to notify that party in
advance of the above content and conditions, and the buyer or distributor agrees to
assume any and all responsibility and liability for and hold AKM harmless from any and
all claims arising from the use of said product in the absence of such notification.




