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DAC4490-5 AUDIO D/A Convertor for QUAD AK4490
AK4490 R #—7F « # F DAC &k
SET=a7IL

<EFE>
AEXy FEDON>TEHELERE. KEFO—UYID LS TILIZDOVTIX, HAEEEZANVEEA
DTITELEEL, -, R, BBE. Y-17IILEDEEETIRELTOVELANDT, %
D—EHHNILEKREZEMTEIFICHLTHERIT S LIEITEEEA,

1. [FC&HIC
AEMRTELEBETILYZ bO=S XD AK4490 R LT D/A 32 /N—42 TF, AK4490 (% 32bit D FREET.
AAIEDSD BELUPCMIZHIEL. BFRY a—LLEATREG SR - S84 DACHEF T, AERTIX
CHDFZRFERRKTA4EFEAL. SELBEE—FEZEHLTVET, EXE. 1HEOARELTATLA
THERATZIRLIVTILGHENVANS, 4BFERALTIRTE/ FILDORFr o RIILTEE (EE8/\TH
N) SEBIEMNTARETT (ZOBEIEIRATLAHEALTHICIEE2HOERDIDBEICHEYET),

F - AKA490 D E LTIEBE L T4 IILE—RENAIREIZH > THEY . RERTIEITARATOEREIZHET
25&3I1ZLTVVEY,

1FHDDAC O T A ILE—DRET. AYTHILED/AIVN—2ZEY LITHDIZELTLNSEBNE
ER

2. ¥ &R (Specification and Outline)
(1) E#%4E% (Specification)
Table 1 F7z4t#k (Specification)

BERE A—T«FHD/AaIN—4

Function AUDIO D/A Convertor

DAC =¥ BIERRT LY hO=9 A%k 5%t  AK4490

device Asahi Kasei Microdevices Corporation AK4490 (32Bit DAC)

WHEEIR ZHEL N, TR, FHATHBT DIH5EE 5V, 3.3V DI EAHE,

Power (typ. 5.0V)

i = AT DAC HF% 4 BEE7EE, E{EE— FIZ1DAC TOXTFTLAERAMNS 4DAC T
Feature DE/ JIERETCEELIHEE— FZEIRHE,

Hix FR4., ¥4 XIEEXKRIZEEE (Refer 9.BOARD SIZE)

PCB
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Q) #aeTJo vy (outline)

AEBRTIEREKXAED DAC ZTFEEETRETT, DAC EFIX2EI2D 25 IL—FIZH+ohExzd ., BE
FZDTL—TREO7FOiHAEHRESATOEITN, BHETIOHOCr o —3%ITTHYET., T
Bhb, JILb—T1, 20 LI-IKETHERTSEE. TAhTADAC RFZ2@ENSICLETOVIEE
h%ﬂEE@%vy*»kmU“Ht%/7»ﬁﬁt¢6:tﬁf%$?oEtsﬁnv71s2@@9&
UIN—ET A LT DAC TFFAENTICLEER/ I FERETEZIENTEET, COBESIE1HD
BEIERTHEFYy o RILDDADRECHLYFTIDTATLUABRICT 2HMBEICLAYET, ZOLSI2. A&
WRTIE. BEGHIEENTEEIEA—DDEHTT,
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CONTROL 'V @2y o8 pmads  © /g vl (ouT2)
o3 :| GROUP2 =1
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INPUT/FILTER  |me" o o 2% "-:R
SELECT Beoo |o° \3@ g
£ iiaiele |
K= o o oo) (coloL_do ¥
~~~~~~ ° I @ UD-I:I-OZ
000 ~ AC4490-5 ~ Quad AK44S0 vl
MODE SETTING
Figure 2 1ER4XE& (OUTLINE OF DAC4490-5)
3. UmFHEHEE (TERMINAL FUNCTION)
(1) E AR imF D E%E (PCB-PAD FUNCTION)
Table 2 E#im-F48EE (PCB-PAD FUNCTION)
No Name Content
P1 VA 5V ANALOG POWER 7R ERAN POWER
P2 GND POWER GND R GND
P3 3.3V 3.3V DIGITAL POWER : T4 PHILERAA
P4 VCC VCC i Volume Control
P5 EVOL CENTER for VR ' SR{E AR PA-5 A4 | Connect P4 and P5, when
P6 GND GND Volume control is not
| used.
P7 GND GND 5 INPUT/FILTER 3EiR
P8 D/P DSD/PCM SELECT 1 H:DSD L:PCM (default)
P9 FLT (FLTO) | FILTER SD bit ' H:SD=1 L:SD=0 (2) (3) in detail
P10 (FLT1) | FILTER SLOW bit t H:SLOW=0 L:SLOW=1
P11 (FLT2) | FILTER SUPER SLOW bit : H:SSLOW=0 L:SSLOW=1
P12 GND COMMON | Format select when FORMAT ;#4R (PCM A F18F)
P13 125 125 (24Bit) L | _
P14 LJ Lift justified Call open e () i detail
P15 RJ16 Right Justified 16Bit !
P16 RJ24 Right Justified 24Bit !
2
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Table 2 EiRimFH£aE (PCB-PAD FUNCTION)

No Name Content

P17 GND G2 SIGNAL GND {E5 GND Group 2 Analog output
P18 RP G2 Right channel (+) G2H/+

P19 RN G2 Right channel (=) G2 &5—

P20 LN G2 Left channel (-) 162 E—

P21 LP G2 Left channel (+) {G2%&+

P22 RP G1 Right channel (+) :G2H+ Group 1 Analog output
P23 RN Gl Right channel (-) | G2H—

P24 LN Gl Left channel () | G2Z%&E—

P25 LP Gl Left channel (+) | G27%+

P26 GND G1 SIGNAL GND | {E5 GND

(2) 2 x4 4 (Connector)
(i)CN1 : PCM-INPUT
CNT [ZPCM AARBE®Da xR 2 —7TF (CN1 is a input for PCM).

Table 3 CN1 (PCM INPUT)

Pin Name Content Pin Name Content
1 DATA DATA 2 GND GND
3 LRCK | LR CLOCK (WORD CLOCK) 4 GND GND
5 BCK Bit Clock 6 GND GND
7 MCK Master Clock 8 GND GND
9 (Vdd) 10 (Vdd)

Pin9, 10 (X JP1 ##&E#t 9 5 &, ERAED VDD LEHINET,
Pin9, 10 will be connected to VDD of PCB, when JP1 is connected.

(ii)CN2 : DSD-INPUT
CN2 (X DSD AHADa x4 2—T9 (CN2 is a input for DSD).

Table 4 CN2 (DSD INPUT)

Pin Name Content Pin Name Content
1 DATA-L L channel DATA 2 GND GND
3 | DATA-R R channel DATA 4 GND GND
5 BCK Bit Clock 6 GND GND
7 MCK Master Clock 8 GND GND
9 (Vdd) 10 (Vdd)

Pin9, 10 (X JP1 Z##Efid 5 &, EIRNEBD VDD LiEHRINET,
Pin9, 10 will be connected to VDD of PGB, when JP2 is connected.

(3) ¥+ > 73— (JUMPER)
(i) JP1
CN1 @ Pin9, 10 EERMA VDD & iR SIHEICHERALET,

(ii)JP2
CN2 @ Pin9, 10 & EARA VDD & Z kI HI5BITERALET .

(iii)JP3, 4,56

TL—F1, 207707 Ah%zERTAEEICERALET,
JP3~JP6 connect analog outputs between GROUP1(1C6, 7) and GROUP2 (IC8,9).
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4

EAE (SETTING)

(1)-)UJE£E/P8 (Input select/P8)
PSO/P)IEFAIDENIYEBZIZERALES, T4 FTIETROIKEIZLEY FT,

Table 5 A 7ER (Input Select / Default)
P8 (D/P) INPUT
OPEN (3. 3V) DSD [INPUT
GND PCM INPUT

ANBRAZERITOVWTIERESEDCLLAIEETT . TROFIEDEITICEY., ABTOANZRELET

BIEMNTEET,

() AJBIRE REZ S 5158 (Reversed input select)

P15, P16 M imF % GND [C#E#E LI IKEETERZIRA LR LURIZERZ UM L E 9 (Turn on and off
the power once , in the state of setting both P15 and P16 connected to GND), P15, 16 ®IKREIXH EICELFT, Ll
BIFANBRARELTTROLSIZHY FT,

Table 6 A F5&IN (Input Select / Reversed)

P8 (D/P) INPUT
OPEN (3. 3V) PCM INPUT
GND DSD INPUT

(IDANBIREZET 74 MIZEYHE Default input select),

P13, P14 O imF % GND [C#E#E LI KBEETERZI/A LR LURIZERZ UM L E 9 (Turn on and off
the power once, in the state of setting both P13 and P14 connected to GND), P13, 14 ®IREEXH EIZR L FT . LIFF
[FATERMEEEE S LT Table 512U ET,

(2) 74 LA —E&5E (filter setting)
PO-P11 IZDUNTIXAKA490 D T 4 LA —DIKEEFERTET 5 SD, SLOW, SSLOW #ZEFE L £9 . 8&E (X9 X T OPEN
DIAREEN AK4490 DT 7+ JL MREEIZHEY E T,

=1 —]

Table 7 Filter 5%
Pin Condition Setting AK4490 Data sheet
P9 OPEN(3.3V) | SD Bit =1 SD: Minimum delay Filter Enable
GND SD Bit = 0 0: Traditional Filter
1: Short delay Filter(default)
P10 OPEN SLOW Bit =0 Slow: Slow Roll-off Filter Enable
GND SLOW Bit = 1 0: Sharp Roll-off Filter (default)
1: Slow Roll-off Filter
P11 OPEN SSLOW Bit = 0 SSLOW: Super Slow Roll-off Filter Enable
GND SSLOW Bit = 0 0: Disable (default)
1: Enable

(3) PCM EfEREFD 7 + —< v +3&IR (format select. PCM input only)

P13~P16 (X PCM ANBD T4+ —< v FEHBELET . N bDIHFIET T OPEN IZF 5H. HBHULEA1
DDHGND IZ#E#HE L THEALET, EHOIHF % GND 121 L THLEROMEICIZLRY THAD. EHOE
UM GND 1238 L= KEETEBEMNIE EMNBEPICIA I ABDOANBENTREINEIBEAHY £,
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Table 8 Input format select (PCM only)
P13 (12S) | P14 (LJ) P15 (RJ16) | P16(RJ24) Select FORMAT
OPEN(3.3V) | OPEN(3.3V) | OPEN(3.3V) | OPEN(3.3V) | 12S 32Bit
GND OPEN OPEN OPEN [2S 24Bit
OPEN GND OPEN OPEN iEe Left justified 32Bit
OPEN OPEN GND OPEN HiEs Right Justified 16Bit
OPEN OPEN OPEN GND HiEs Right Justified 24Bit
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(4) % > /\—H48E MO-5 (MODE SETTING / MO to M5)
(@) E¥EE— K~ (RUNNING MODE SETTING) MO, M1, M2
MO, M1, M2 Z(ER L TABERDEEE—FZRELFT,

Table 9  EfFE— FE&E (Runnning MODE)

No. M2 M1 MO FEE—F DAC F# SRR
Running MODE N. of DAC Reference fig.

MODEO OPEN OPEN OPEN 1DACEERRTLAESD 1(1C6) Fig. 3 MODEO SETTING
ONE chip STEREO

MODE1 OPEN OPEN SHORT | 2DACfEFH 2 R T LA A 2(1G6, 8) Fig. 4 MODE1 SETTING
DUAL STEREO (2 output)

MODE2 OPEN SHORT | OPEN DACHERRTLAHES 2(1G6, 8) Fig.5 MODE2 SETTING
Single MONO/ STEREO OUTPUT

MODE3 OPEN SHORT | SHORT | 2DAC{ER2 R T LA HA 4(1G6-9) Fig. 6 MODE3 SETTING
DUAL PARA STEREO

MODE4 SHORT | OPEN OPEN DUAL PARA MONO 4(1C6-9) Fig. 7 MODE4 SETTING

MODES SHORT | OPEN SHORT | QUAD PARA MONO-Lch 4(1C6-9) Fig. 8 MODE5 SETTING

MODE6 SHORT | SHORT | OPEN QUAD PARA MONO-Rch 4(1C6-9) Fig. 9 MODE6 SETTING

MODE7 SHORT | SHORT | SHORT reserved
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[-X-] DAC4490-5 , Quad AK4490 vi
MODEO | - Single DAC - STEREO OUTPUT - MO:OPEN, M1:OPEN, M2:OPEN,

- GROUP1 OUTPUT ONLY (VOLUME CONTROLLED)

- JP3, 4,5, 6:0PEN

Figure 3 MODEO SETTING
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(1) DAC448S0-5 ~ Quad AK4490 vl

MODE1 | - DUAL DAC - STEREO OUTPUT « MO:SHORT, M1:OPEN, M2:OPEN,
- GROUP1 OUTPUT / VOLUME CONTROLLED - JP3, 4,5, 6:0PEN
- GROUP2 OUTPUT / FIXED LEVEL

Figure 4 MODE1 SETTING
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MODE2 | - DUAL DAC - STEREO OUTPUT - MO:OPEN, M1:SHORT, M2:OPEN,
- GROUP1 OUTPUT / L-CHNANNEL - JP3, 4,5, 6:0PEN
VOLUME CONTROLLED OUTPUT
- GROUP2 OUTPUT / R-CHNANNEL
VOLUME CONTROLLED OUTPUT

Figure 5 MODE2 SETTING
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DAC4490-5 ~ Quad AK4490 vi
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[-X-] DAC4490-5 ~ Quad AK4490 vi
MODE3 | - QUAD DAGC - STEREO OUTPUT « MO:SHORT, M1:SHORT, M2:OPEN
- GROUP1 OUTPUT / STEREO - JP3, 4,5, 6:0PEN
VOLUME CONTROLEED OUTPUT
- GROUP2 OUTPUT / STEREO
FIXED LEVEL OUTPUT
Figure 6  MODE3 SETTING
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- MO:OPEN, M1:0PEN, M2:SHORT
- JP3, 4,5, 6:0PEN

Figure 7
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(-1} DAC4490-5 ~» Quad AK4490 vl

MODES5 | - QUAD DAC - MONO OUTPUT « MO:SHORT, M1:OPEN, M2:SHORT
- GROUP1, 2 OUTPUT / L-CH. FIXED LEVEL - JP3, 4,5, 6:SHORT

Figure 8 MODE5 SETTING
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MODE6 | - QUAD DAC - MONO OUTPUT - MO:OPEN, M1:SHORT, M2:SHORT
- GROUP1, 2 OUTPUT / R-CH. FIXED LEVEL + JP3, 4,5, 6:SHORT

Figure 9 MODE6 SETTING
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b)Y o> FERE (SOUND SETTING) M3, M4
M3, M4 (X Sound setting [(CERLET ., —hoDEREIL AK4490 @ 0x08 L ¥ X 4 — (control7) d SCO, SC1 1=

S LET,

Table 9 SOUND SETTING
M4 M3 SOUND SETTING SCG1 | SCO
OPEN OPEN Sound Setting 1
OPEN SHORT | Sound Setting 2
SHORT | OPEN Sound Setting 3
SHORT | SHORT | RESERVED

(e) Ay A T7E/E (Cut off frequency of DSD) M5
M5 (& DSD BAERIZH (15 Cut OFff BEMDEZELZLEELET,

Table 10 Cuttoff Frequency SETTING

M5 Cut off filter DSDD | DSDF
bit |Bit
OPEN Cut off 50kHz 0 0
SHORT | Cut off 150kHz 1 1
9
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5. ER5a3 (Parts List)

TRESRICTHRERYMFITET,

Table 11 DAC4490-5 #&B&nZR{ PARTS LIST (sample)
REE E5 VS TUi T Bk
Ein R1,2 RFREHE 1/40 1.5k Q 2 [2C PULLUPS
Carbon film
Register R3-18 | &€EBRIE 1/40 2kQ ~ 16 | REED7 > FERICIKTE
Metal film
Ra F v T 51Q 8 2012, 1608 size
SMD
Rb F v T 47k Q J/ 2012, 1608 size
SMD
arFoHy |Gl BEEIVT UY 470uF/16V 1
Pola-type
Capacitor | C2-33 | BfF1T U4 10-47uF/16V 32
Pola-type
634,35 | 252wy 22p 2
ceramic
Cp Fy7° 3399 0. 1TuF 39 2012, 1608 size
SMD (Ceramic)
IC [C1 ZHIR [C(LOGIC 1C) | 74LVC245 1
[C2 ZHIR [C(LOGIC 1C) | 74LVC125 1
[C3 I8 1C(LOGIC IC) | 74LVGC245 1
[C4 BIEVE 1L-4 48M033 1 78N TYPE Pin assign
Voltage Reg. 3.3V
IC5 Micro-Controler | PIC16F8830r886 1 Programmed
[C6-9 DAC AK4490 4 Max 4
XTAL XT1 HC-49/S 10MHz 1
F 1tk PCB DAC4490-5 1
INYFUTEIEF Y MEZBETHEHIWNEA T a VvEREELHY,

10
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6. #7375 (CONNECTION)

(1) BB D4 (POWER CONNECTION)
TED2DOD/INE— U TOEGNAIRETT,

+Cl +01
o o
5.0V —>!3§ 5.0V —>!E%
GND —>|Bl:¢ GND —> ||l
B:C 2/ ggo_ ¢ 33v —> B N\ ggo ¢
o . |00000|2 o . [0o0000]|2
o o ]
99E3Ra 1ct g ] ?9E3“a 1c1 & &

(a)5. 0V ONLY (1C4 NEEDED) (b) ANALOG (5V), DIGITAL (3. 3V) SEPARAT I ON
(NOT USE 1C4)

Figure 10 FiRD#E#t (POWER CONNECTION)

(2) A 71D ¥z#E (INPUT CONNECT 10N)

AREIP DA% S EFALT, PO T+ —3y FHBLEDD T+ =7y FTANLET,

+C2

= (

o weur I Ej
Ra

Ra

O Ofcv o °

oo [-

JPL 473
5
o DsD Ra
O O

oo neur R 195
O Ojc\,

+ c5
22(3)
P2 _E

o),

=ﬂa ool

° uoo
ooEﬂggo
AF (SIGNAL INPUT)

Figure 11

(3):BIRR A v FED#E#HE (Funciont SW, ete)

BFRY 2 —LBADVRIEBHA—TT1~50kQZEFALFEFT . EF R 2 —LBREZFEA LG MEEIEP4,5
MEEHELET (RYa1—LRKXTHER.

- ANBRRAA v FIEA—2 ) R4 v FFEEZFRALET,

T P2 o z 000
up -
[« | clgjo o
VR 1~50kQ — T R
B Curve M 2 °
lnoww - 2 -] o
a O o
Dsp KElieno O o
o KM%, © o
PCM FILO
R e — 2rr O o,
¢ et |gpme o [of
SNt E—— - o o,
125(24Bit) “eNd ] O o
I
N LEFT JUSTIFIED 2 128 o o
——— T -] [ ]
o el gusae [0 o
it
o — Yri24 | O o
@ 125(328it) FORMAT @ [+ ]
° o A |8
(. X.]

11
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Figure 12 ZBIRX A v FHEDHHKE (CONNECTION OF SWICHS)



(4) B D #E4E (OUTPUT CONNECTION)

DAC4490-5 M7 FRITHEAIFEHHATT DT, MIITFTICEET > TEEHKLET, EIFEFIE AK4490 D
F—RL—rESBLTLESL, 48, DAC40-5 TIIHEANMER D (K 8 ME) ShbdBELNHD
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Figure 40. External LPF Circuit Example 1 for PCM (fc = 99.2kHz, Q=0.704)
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Figure 42. External 3rd Order LPF Circuit Example for DSD
Figure 13 #s1&fiE#uEIERMAI (Refer AK4490 Data sheet)
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7. HE#x/\42—> (PCB pattern)
(1) 2o EIRI (SILK) Figure 15
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(2) EB&AmE /N2 —>+ <)L (TOP LAYER PATTERN and SILK) Figure 16
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) FHEm /LY (BOTTOM LAYER SILK) Figure 17
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8. [

(Schematic)
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9. [EZ= (Important))] EiR/\2 — > DIEIE (Pattern repair)
(1) ¥ & EHx (Target PCB)
wf & E 4kl DAC4490-5 / Quad 449 IE_T; Li'd‘

]

5 Ris

DAC44S80~5 ~ Quad AK4490 vi

Q) BEERT
BEERIEFr—2ILT2ERHY ET.

(i) ERGEE T D /882 — U HIHF (Cutting pattern on TOP LAYER)
RI2DERDEERS A VZEUIBILET,

EAE AU (Cut Yellow line) {EIEH (Modified pattern)

(i) #HEBETH/NZ—IEE (Repair pattern on BOTTOM LAYER)
166 DRPDF v T2 T U HES EEELEY Repair pattern of Chip capacitor for 106)

¥ 5 -

Ar (Tager position) ) HEBEEUIMN., ERZES BEH Modified pattern)
Cut Yellow line
Connect Blue line

B

W
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1 0. ZE#k~tix (BOARD SIZE)

REMRY A XE” ST “I2iY FT,

Table 12 <tk BA{sL mm/ (mil)

3 1mi 1=25. 4/1000mm

11. #HwEREFRE Revision)

Figure 19 Boad size

name A B t H a b c d
STD-S 119.4 43.2 1.6 3.5 111.8 35.6 3.8
(4700) (1700) (138) (4400) (1400) (150)
v STD 119.4 81.3 1.6 3.5 111. 8 73.7 3.8
(4700) (3200) (138) (4400) (2900) (150)
STD-H 81.3 59.7 1.6 3.5 73.7 52.1 3.8
(3200) (2350) (138) (2900) (2050) (150)
WIDE 144.8 101.6 1.6 3.5 137.2 94.0 3.8
(5700) (4000) (138) (5400) (3700) (150)
None
C: l
I i
b --@& ©
H
o o]
Y. |lo- ©)
t \1/ I
A

Revision | DATE CONTENT

R1 2016.5. 22 R

R2 2016.5. 28 EREBIEZEM
R3 2016.5. 30 EamRIEIE

R4 2016.6. 3 EHaREIE
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