AsahiKASEI [AK4482]

AKM AK4482
111dB 192kHz 24-Bit 2ch AX DAC

AK4482 24 DAC AT
(SCF)
216kHz BD, AC-3 AK4482
16pin TSSOP
I
O : 8kHz ~ 216kHz
128
064 2
32 4
024 8 FIR
- (6/fs)
- (5/fs)
O
O SCF
O (32kHz, 44.1kHz, 48kHz )
O
O ATT (255 )
O I/F . 24 , 24/20/16 MBS
O 256fs, 384fs, 512fs or 768fs

128fs, 192fs, 256fs or 384fs 2
128fs or 192fs 4

O THD+N: -100dB

O Dynamic Range: 111dB

O

O . 4.75 ~ 5.25V

O : 16pin TSSOP (6.4mm x 5.0mm)
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AsahiKASEI

[AK4482]
MCLK
l VDD
CSN De-emphasis Clock VSS
COLK uP Control Divider
Interface DZFL
CDTI A A
DZFR
/
8X AT AOUTL+
LRCK Audio ™ Interpolator [ | Modulator [®| SCF AOUTL.
BICK I tDa]:[a [}
SDTI ntertace 8X A —»0 AOUTR+
> —> >~ SCF
Interpolator Modulator >0 AOUTR-
PDN
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AsahiKASEI

AK4482VT
AKD4482

[AK4482]

-40 ~ +85°C 16pin TSSOP (0.65mm pitch)
AK4482 HFEAA—FK

2 15 | DZFR
3 14 VDD

View ‘
5 12 AOUTL+
6 11 :| AOUTL-

No. | Pin Name 1/0 Function

1 MCLK I Master Clock Input Pin
An external TTL clock should be input on this pin.

2 BICK I Audio Serial Data Clock Pin

3 SDTI 1 Audio Serial Data Input Pin

4 LRCK I L/R Clock Pin

5 PDN I Power-Down Mode Pin
When at “L”, the AK4482 is in the power-down mode and is held in reset.
The AK4482 should always be reset upon power-up.

6 CSN I Chip Select Pin

7 CCLK I Control Data Input Pin

8 CDTI I Control Data Input Pin

9 AOUTR- o Rch Negative Analog Output Pin

10 | AOUTR+ 0 Rch Positive Analog Output Pin

11 | AOUTL- 0 Lch Negative Analog Output Pin

12 | AOUTL+ 0 Lch Positive Analog Output Pin

13 | VSS - Ground Pin

14 | VDD - Power Supply Pin

15 | DZFR 0 Rch Data Zero Input Detect Pin

16 | DZFL 0] Lch Data Zero Input Detect Pin

Note 1. TRTDO AN AT —T 4 ZIZ LR T FEN,
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AsahiKASEI

LR A I E AT FREDOREEATV, WHNILBL TS,

[AK4482]

X7 B4 BE
AOUTL+, AOUTL- A=
Analog | Somme
AOUTR+, AOUTR- A=
. CSN, CCLK, CDTI VSSIZHEfE
Digital oo ST
DZFL, DZFR F—T
(VSS=0V; Note 2)
Parameter Symbol min max Unit
Power Supply VDD -0.3 6.0 \Y
Input Current (any pins except for supplies) 1IN - +10 mA
Input Voltage VIND -0.3 VDD+0.3 \Y
Ambient Operating Temperature Ta -40 85 °C
Storage Temperature Tstg -65 150 °C
Note 2. FEIZ TN T TUREATKTHIE T,
HE: ZOMEBATRMETHEALIGE . 7 AREIET LB ET,
FrodE O EIIRFES IV ET A
(VSS=0V; Note 2)
Parameter Symbol min typ max Unit
Power Supply VDD 4.75 5.0 5.25 \Y

PR AR T — 50— NERBS QOB RO AL T SRR DR ET O T4

THER T EW,
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AsahiKASEI

[AK4482]
I |
(RFRt 72 Z 8551, Ta=25°C; VDD = 5.0V; fs = 44.1kHz; BICK = 64fs; Signal Frequency = 1kHz;
24bit Input Data; Measurement frequency = 20Hz ~ 20kHz; Ry >2kQ)

Parameter min typ max Unit

Resolution 24 Bits

Dynamic Characteristics (Note 3)

THD+N fs=44.1kHz 0dBFS -100 -90 dB
BW=20kHz -60dBFS -48 - dB
fs=96kHz 0dBFS -97 -90 dB
BW=40kHz -60dBFS -45 - dB
fs=192kHz 0dBFS -97 - dB
BW=40kHz -60dBFS -45 - dB

Dynamic Range (-60dBFS with A-weighted) (Note 4) 105 111 dB

S/N (A-weighted) (Note 5) 105 111 dB

Interchannel Isolation (1kHz) 90 110 dB

Interchannel Gain Mismatch 0.2 0.5 dB

DC Accuracy

Gain Drift 100 - ppm/°C

Output Voltage (Note 6) +2.25 +2.4 +2.55 Vpp

Load Resistance (Note 7) 2 kO

Power Supplies

Power Supply Current (VDD)

Normal Operation (PDN = “H”, fs=44.1kHz) 20 30 mA
Double Operation (PDN = “H”, fs=96kHz) 24 36 mA
Quad Operation (PDN = “H”, fs=192kHz) 30 45 mA
Power-Down Mode (PDN = “L.”) (Note 8) 10 100 LA
Note 3. Audio Precision (System Two)flf H], HIE G FRITFAIR —F O~ =2T7 L EZ R TIV,
Note 4. 100dB at 16bit data.
Note 5. S/NHIF AN E Y MRITIKIFL EE A
Note 6. 7 /LA —/LFEE (0dB), /) #EEIL VDD OFELEICHFIL £,
AOUT (typ.@0dB) = (AOUT+) - (AOUT-) =£2.4VppxVDD/5,
Note 7. ACA i IZx L C, DCEM 30D 134k,
Note 8. 7112 (MCLK, BICK, LRCK)& & te 27 (V% AJJE L % VDD F721% VSS ICEELIZHE D [ET
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AsahiKASEI

[AK4482]

(Ta=25°C; VDD =4.75 ~ 5.25V; fs = 44.1kHz; SD = “0”; SLOW = “0”)

Parameter | Symbol | min | typ max Unit
Digital filter
Passband 10.05dB (Note 9) PB 0 20.0 kHz
-6.0dB - 22.05 - kHz
Stopband (Note 9) SB 24.1 kHz
Passband Ripple PR -0.005 +0.0001 dB
Stopband Attenuation SA 70 dB
Group Delay (Note 10) GD - 27 - 1/fs
| Digital Filter + SCF
Frequency Response | 20.0kHz | fs=44.1kHz FR - -0.2/+0.2 - dB
40.0kHz | fs=96kHz FR - -0.3/40.3 - dB
80.0kHz | fs=192kHz FR - -1/+0.1 - dB

Note 9. i@k, HIEIROF IR I fs AT 2P TV 7L —RM) IZEBIL,
PB=0.4535*fs(@+0.05dB), SB=0.546*fs C9,
Note 10. 74T ZNTANAZLDHEEIRIET, 16248 b7 —F BN ATIL DALY RS TNET T rZE S0
HENDHETORRETY,

(Ta=25°C; VDD=4.75~5.25V; fs = 44.1kHz; SD = “0”; SLOW = “1")

Parameter ‘ Symbol ’ min | typ max Unit
| Digital Filter
Passband +0.04dB  (Note 11) PB 0 8.1 kHz
-3.0dB - 18.2 - kHz
Stopband (Note 11) SB 39.2 kHz
Passband Ripple PR -0.07 +0.02 dB
Stopband Attenuation SA 72 dB
Group Delay (Note 10) GD - 27 - 1/fs
| Digital Filter + SCF
Frequency Response | 20.0kHz | fs=44.kHz FR - -5/+0.1 - dB
40.0kHz | fs=96kHz FR - -4/+0.1 - dB
80.0kHz | fs=192kHz FR - -5/+0.1 - dB
Note 11. FRIEFRAEDE I fs AT LY TV 7L —R) ([THBILET,
Bl 21X, PB=0.185xfs (@+0.04dB), SB = 0.888xfs TJ,
MS1408-J-01 2012/05



AsahiKASEI

[AK4482]

(Ta=25°C; VDD =4.75 ~ 5.25V; fs = 44.1kHz; SD =“1”’; SLOW = “0”)

Parameter | Symbol | min | typ max Unit

Digital filter

Passband +0.05dB  (Note 9) PB 0 20.0 kHz

-6.0dB - 22.05 - kHz

Stopband (Note 9) SB 24.1 kHz

Passband Ripple PR -0.0080 +0.0016 dB

Stopband Attenuation SA 56.5 dB

Group Delay (Note 10) GD - 6 - 1/fs

Digital Filter + SCF

Frequency Response | 20.0kHz | fs=44.1kHz FR - -0.2/+0.2 - dB
40.0kHz | fs=96kHz FR - -0.3/+0.3 - dB
80.0kHz | fs=192kHz FR - -1/+0.1 - dB

Note 9. ik, PLIESLOE I ET fs AT LY TV 7 L—R) IZEFIL .
PB=0.4535*fs(@+0.05dB), SB=0.546*fs T,
Note 10. T ATV T A NAZEDIHFRIET, 16248 v hT —H B ANV T AZ Ty NI TS T T/ 5503

NENDHETORHTY,

(Ta=25°C; VDD =4.75~5.25V; fs = 44.1kHz; SD = “1”; SLOW = “1”)

Parameter ‘ Symbol ‘ min | typ max Unit
Digital Filter
Passband +0.04dB  (Note 11) PB 0 8.1 kHz
-3.0dB - 18.2 - kHz
Stopband (Note 11) SB 39.2 kHz
Passband Ripple PR 0.00 0.02 dB
Stopband Attenuation SA 62.4 dB
Group Delay (Note 10) GD - 5 - 1/fs
| Digital Filter + SCF
Frequency Response | 20.0kHz | fs=44.kHz FR - -5/+0.1 - dB
40.0kHz | fs=96kHz FR - -4/+0.1 - dB
80.0kHz | fs=192kHz FR - -5/+0.1 - dB
Note 11. FHRIEENED BT fs AT LY TV T —R) ([T EBILET,
Bl 21X, PB=0.185xfs (@+0.04dB), SB = 0.888xfs TJ,
| DC
(Ta=25°C; VDD =4.75 ~ 5.25V)
Parameter Symbol min typ max Unit
High-Level Input Voltage VIH 2.2 - - \%
Low-Level Input Voltage VIL - - 0.8 \
High-Level Output Voltage (Iout =-80pA) VOH VDD-0.4 - - Vv
Low-Level Output Voltage  (Iout = 80uA) VOL - 0.4 \
Input Leakage Current lin - - + 10 LA
MS1408-J-01 2012/05



AsahiKASEI [AK4482]
I |
(Ta=25°C; VDD =4.75 ~ 5.25V; C = 20pF)

Parameter Symbol min typ max Unit
Master Clock Frequency fCLK 2.048 11.2896 41.472 MHz
Duty Cycle dCLK 40 60 %
LRCK Frequency
Normal Speed Mode fsn 8 54 kHz
Double Speed Mode fsd 60 108 kHz
Quad Speed Mode fsq 120 216 kHz
Duty Cycle Duty 45 55 %
Audio Interface Timing
BICK Period
Normal Speed Mode tBCK 1/128fs ns
Double/Quad Speed Mode tBCK 1/64fs ns
BICK Pulse Width Low tBCKL 30 ns
Pulse Width High tBCKH 30 ns
BICK “? to LRCK Edge (Note 12) tBLR 20 ns
LRCK Edge to BICK “1” (Note 12) tLRB 20 ns
SDTI Hold Time tSDH 20 ns
SDTI Setup Time tSDS 20 ns
Control Interface Timing
CCLK Period tCCK 200 ns
CCLK Pulse Width Low tCCKL 80 ns
Pulse Width High tCCKH 80 ns
CDTI Setup Time tCDS 40 ns
CDTI Hold Time tCDH 40 ns
CSN High Time tCSW 150 ns
CSN “” to CCLK “T” tCSS 50 ns
CCLK “T” to CSN «1” tCSH 50 ns
Reset Timing
PDN Pulse Width (Note 13) tPD 150 ns

Note 12. ZO#IHE 1% LRCK Oy 2L BICK O “T NEARLRVIIICHEL TV ET,

Note 13. B ARHEPDNA “L” /35 “H” (2§52 L TRy MDD ET,
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AsahiKASEI [AK4482]

|
1/fCLK
MCLK
tCLKH tCLKL
P dCLK=tCLKH x fCLK, tCLKL x fCLK
LRCK
BICK
Clock Timing
VIH
LRCK
VIL
VIH
BICK
VIL
VIH
SDTI
VIL
Serial Interface Timing
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CSN

CCLK

CDTI

CSN

CCLK

CDTI

WRITE Data Input Timing

tPD

PDN

Power-down Timing

MS1408-J-01 2012/05
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AsahiKASEI [AK4482]

WFE7p a7, MCLK, LRCK, BICK T, ¥ A% 717 (MCLK) &7V 7 7ay 7 (LRCK) 1R 35005
IEHVETIMNARE GO LMEITHY ER A MCLK [3A 2R —L—ar 7 L2 AT Al S,
MCLK & 5% 5% & 5 HIEIINERL VAKX TR E T 5 /1% (Manual Setting Mode) &7 7 SA AN T H 8% E 5
5751 (Auto Setting Mode) D223V E£9, Manual Setting Mode (ACKS bit= “0”: Register 00H) Ti%, DFS0/1 bit
TH TV T A —RNFRE S (Table 1), AL —R CTOMCLKJE K HE H 8% € X £ 3 (Table 2~4), Vb
fiR 4K (PDN = “T7) [F Auto Setting Mode 3% ESHLE T, Auto Setting Mode (ACKS bit=“17: Default) Tl ¥
TV AL — R EMCLK & H0 3 B Bk S u(Table 5). NESY vy 27133 B172 8 45 (Table 6) (2 B B3R &4
723, DFS0/1 bit DR EI1XRE T,

FEFICMCLK £721ZLRCK N E £ o725 A 1%, AK44821F H BRI By MREEICAD , 7/ H 11IZAVDDRE
Etyp)xHHILET, MCLK&LRCK%EAM& Ut MR RE 75>M%éh%ﬁ¢%ﬁﬁﬂbi@“ EJH ON Bf 13X MCLK
LLRCKMM AN ENADET/NU—H 7 RFETT,

DFSI bit | DFSO0 bit Sampling Rate (fs)
0 0 Normal Speed Mode 8kHz~54kHz (default)
0 1 Double Speed Mode 60kHz~108kHz
1 0 Quad Speed Mode 120kHz~216kHz

Table 1. %> 7V 7 AL —R (Manual Setting Mode)

LRCK MCLK BICK
fs 256fs 384fs 512fs 768fs 64fs
32.0kHz | 8.1920MHz | 12.2880MHz | 16.3840MHz | 24.5760MHz | 2.0480MHz
44.1kHz | 11.2896MHz | 16.9344MHz | 22.5792MHz | 33.8688MHz | 2.8224MHz
48.0kHz | 12.2880MHz | 18.4320MHz | 24.5760MHz | 36.8640MHz | 3.0720MHz

Table 2. > A7 717§ (Normal Speed Mode @ Manual Setting Mode)

LRCK MCLK BICK
fs 128fs 192fs 256fs 384fs 64fs

88.2kHz | 11.2896MHz | 16.9344MHz | 22.5792MHz | 33.8688MHz | 5.6448MHz
96.0kHz | 12.2880MHz | 18.4320MHz | 24.5760MHz | 36.8640MHz | 6.1440MHz

Table 3. > A7 57 vw 745 (Double Speed Mode @Manual Setting Mode)

LRCK MCLK BICK
fs 128fs 192fs 64fs
176.4kHz | 22.5792MHz | 33.8688MHz | 11.2896MHz
192.0kHz | 24.5760MHz | 36.8640MHz | 12.2880MHz

Table 4. > A7 7wy 7] (Quad Speed Mode @ Manual Setting Mode)

MS1408-J-01 2012/05
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AsahiKASEI [AK4482]
MCLK Sampling Speed

512fs 768fs Normal

256fs 384fs Double

128fs 192fs Quad

Table 5. #> 7"V 7 A" —KR (Auto Setting Mode: Default)
LRCK MCLK (MHz) .
Sampling Speed
fs 128fs 192fs 256fs 384fs 512fs 768fs

32.0kHz - - - - 16.3840 24.5760
44.1kHz - - - - 22.5792 33.8688 Normal
48.0kHz - - - - 24.5760 36.8640
88.2kHz - - 22.5792 33.8688 - - Double
96.0kHz - - 24.5760 36.8640 - -
176.4kHz | 22.5792 33.8688 - - - -
192.0kHz | 24.5760 36.8640 - - - - Quad

Table 6. > A7 L2711y 7{5] (Auto Setting Mode)

A —F 447 —4#IL BICK & LRCK #f->"C SDTI 2> A1 SIVET, 5 FiFAD 7 +—~ >k (Table 7) /3 DIF0-2Cig
WCEFET, £2F—FEL MSB 77 —AN, 2’s A TVAND T —4 74— T BICK DM E EBRNTIyTENE
7, Mode 2 % 16/208" N CfES 72854157 —# D720y LSB (Zi “0” # A JJL T FEWY,

Mode | DIF2 bit | DIFI bit | DIFO bit | SDTI Format BICK Figure
0 0 0 0 16bit %5 >32fs Figure 1
1 0 0 1 20bit 4 il >40fs Figure 2
2 0 1 0 24bit HiIES >48fs Figure 3 | (default)
3 0 1 1 24bit I*S A >48fs Figure 4
4 1 0 0 24bit % >48fs Figure 2
Table 7. & —F 44T —F 7+ —~<vh
MS1408-J-01 2012/05
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[AK4482]

AsahiKASEI

= E] e 7 M 7 e |
SESE M iy S
e R g . i & . [°] &
mH - MH g . il o L] 8
© ) I 1
. 2 i £ . S g £ . N
H E H Sy 3 = S| 8]y 2 .8 .y
o o o o W . o o 2 ,
w,|_ i u,|_ = .Mo m.,|_ = = «wmb %/ ,m
u,|4 ° m,|4 = I 2 X i B mr_ 8 o
- |7 e g . all o | °] &
© m © [an] B m %B
L L I [
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Figure 3. Mode 2 Timing
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AsahiKASEI [AK4482]

BICK an 3723 N non 3%23 sl ikl

ﬂjﬂf;%ﬂj WU %/ﬂﬂ%ﬂ 17

SDTI 23|22 % 1| O | Don'tcare l23 22 % 1 | 0 | Don't care I23
5&7. _ Lch Data >§< Rch Data 4>§

Figure 4. Mode 3 Timing
|

IR 74 VA28 % 3 JE 4 (32kHz, 44.1kHz, 48kHz) XHESDT 4 T2 77 A7 4V 4 (50/15us Fifk) 2L TUVOVE
9~, Double Speed Mode, Quad Speed ModeD L& | T 4 T2 77 A7 LA (X OFF T,

DEMI1 bit | DEMObit | Mode
0 0 44.1kHz
0 1 OFF | (default)
1 0 48kHz
1 1 32kHz

Table 8. 7 4T 7 7 A hra—/L (Normal Speed Mode)

AK4482IIMUTEZ & 1o =T AT 255 L-L DT X RIVISLT 4 XV IR 2o— A (ATT) L E97, =
DR 2—LIIDACOHIERICHY AN T) T —H%0dBH5H-48dBETT T % —al ., £id3=—h L F7, REEM D
BEBRIT T NER T, o T BB PICAAYTF LT I/ ARFHAELER A | LULEBLI-E DB L255
L~V 2R DB A Table 9l /RLE T,

Sampling Speed BRI

1 Level 255100
Normal Speed Mode 4LRCK 1020LRCK
Double Speed Mode 8LRCK 2040LRCK
Quad Speed Mode 16LRCK 4080LRCK

Table 9. ATTER ]
]

AK44R2(TF v X NVIMNED B BB A FF B £, BT ¥ XV D A7 —Z 738192 L T “0” DA
KT v KX/VODZF pinSRNEIZ “HIZ 72 D £5, ZORET v RAVDANT =2 N 0T 7B25ERIET D
F ¥ R /VODZF pin 28 “L”272 Y £3°, RSTNbit 23 “0°D &, i F ¥ R /LODZF pin2’ “H”1272 Y £3°, RSTN
bit 28 1”272 S T2 B TF ¥ FIDANT—Z N “0" T 725 LG T % F + /L ODZF pin 534~5LRCK %
2L 2720 £9, £72. DZFEMbit & “171279 5 &l T ¥ RO AT)T — X H38192[0l5E L T “0” D5 D FH
W F ¢ XL DODZF pin 23 “H”IZ72 0 £9°, B HEEEIXDZFE bit THEZHC T EF, 2O L EWF ¥ XD
DZF bit (X2 “L”C9, DZF pin OR%:IXDZFB bit TKHET 5 Z & A HEETT,

MS1408-J-01 2012/05
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AsahiKASEI [AK4482]

VIR a—MIT AP ZIVIICFEITENET, SMUTE bit & “1°I2TDEF DO S OATTR EMENDATTHR EfE
xATTER IR (Table 9) CA T —H 03 -00 (“0")ETT 7 H— a3V ET, SMUTE bit & “0”IZF B, -ofREEMN
FREEREIL, -oMBATTRR EMEXATTER RFH CATTR EME E TERIFLET, Y7 MR a—btEE ., -0E TV 73—
A SNDORNRBRESNDET T R —a B, R A7V CATTRR EEE THEIFLET, V7 a—MERE
G S ZEIEOTIE BIRE VB 5578 ICH# T,

SMUTE bit
4+—> 4—»
ATT Level (1) (1)
Attenuation (3)
-00
—p < GD —p < GD
j (2
AOUT Vo
@
DZF pin 8192/fs
1
(1) ATTER EEXATTEREKRER] (Table 9) . 21X, Normal Speed Modelf, ATTER E Y “255” D4 1%
1020LRCK Y127/ T9,

Q) TATHN AN L TT Ty BT RERIE(GD) 2 b £,

(3) V7P a—RBtEtL, 0L TT 73— ar SNARNIRRS D ET TR —ar &, RCH A2/ T
0dBETHEIFLET,

DA T —ZRE T ¥ 2 EBIZ8192[EH L T “0”D 54, DZF pinld “H I/,
ZDBANTIT —HW “07Tha7ebh e, DZF pin (X3 “LIZ7e0E9,

Figure 5. V7 b= — MEREE Y ok HEKRE

]
EIR ON EEZIE, PDN pin ([Z— “L” # AJL TR TTFEW, Uy N O RT—X7 13 MCLK TR
L. FDH% LRCK @ “M IZ[AHIL THEREIEE S ST —T v 7 L, NEOZ A3 7 BEfELE4, LRCK A&
HETHT =T REETT,

MS1408-J-01 2012/05
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AsahiKASEI [AK4482]

[ | ON/OFF

AK4482[IPDN pinZ“LIZ T HZ L TLURE N Yy RSNV =X T EF—NIAYES, 7Hue /)
6‘i7m>—?4 Y MHI-Z) T, PDNOZy I TI Uy 7 JARXNBEINVET, 7V v ) A XNRTAT AT
WETLGER, TSR TI a— P LT ZEN,

RSTN bit “0” CDACH /&2ty T 52N HRET, ZoGLAELYAZTME ks T, 7 e s )X
2.3V(@VDD=5V) (2720 F T, RSIND =y U TR IDHT VT J AN VAT MBS L5581, 7/ %
A TI2—RL TS,

VDD pin /

PDN pin D

Internal )
State Normal Operation Reset

DAC In

“O'dat
(Digital) aa

--des---

DAC Out @)
(Analog)

@ (©)

%

B R T R
P L ettt

®)

Don't care

Clock In Don't care
MCLK,LRCK,BICK

DZFL/DZFR @

External
Mute ©) Mute ON Mute ON

Notes:
(1) EIRBEALPDN pinZ “L7)> 5 A% — k L150nsLA LD, PDN pinZ“L”IZ LT F &V,
Q)T 4 PENVANNCHT BT 7 IR REGD) 2R D £,
B) /N —F U, T ZHITIH-Z T,
@ PDNEZOTy V(LT Tr Y v o ) A XBRMBDERET, 20/ A4 XIT—F B0 OHETHH

HENET,

(5) 73T — & 7 L RHEE(PDN pin = “L”) T34 27 2 v 7 AJJ(MCLK, BICK, LRCK)Z 1L 5 Z L A TE &
ba‘o

6) 7V > A RXQ)BMEIZ 2 5581E7 T a7 NENTTIa— L TRIN, ¥4I 7%
RLET,

(7) 73T — & 7 L IRRE(PDN pin = “L”) Cl, DZFL/R pinlZ“L"IZ72 Y £,

Figure 6. Power-down/up Sequence Example

MS1408-J-01 2012/05
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AsahiKASEI [AK4482]

n
(1) RSRN bitlz L5V vk

RSTN bitZ“0"IZ T HEDACIT By hEIVET A, WL D AZ I LS vEF A, ZORE, 7haZ )ik
VCML/REJEIZ72Y, DZFL/DZFR pinl3“H”1Z720 %9, Figure 7(ZRSTN bitlZ LAV R —F RZRLET,

RSTN bit
— 3475 (5) —>i —2-3/s (5)
Internal ‘
RSTN bit |
B )
Internal Normal Operation } Digital Block Normal O peration
State —

| 1 [ 1 ( 1

o ] ; o
D/AIn \ | 0 data ! i
(Digital) — - : —

()— =D | : — *GD (1)
sy MMM AN,
(Analog) I i ! E

1 — N—2/fs)
DZF (6) !

() F 4 PENVAN LTT a7 3 ERRIEGD) 2 H b £ 1,

(2) RSTN bit = “0”IF 7 F 1 7' H F1132.3V(@VDD=5.0 typ. /&£ TJ,

B)YWERSINE 5D v DN I)TZ Vw7 ) A ZABRHIENET, 2D A RETF—Z B “0°DHPAET
b snET,

(4) DZF pinlIRSTN bitD 2 H FA3 Y = T “HIZ72 U . LSINFIDORSTN bitDL 6 BN Y = T D2/fsth
L7 FT,

(5) RSTN bit % E XA A TH LLSINERORSTN bit 3 LT 5 £ TONH FA Y RFIZ3 ~d/fs 03020 £9, &
7o B BN ERZ2 ~ 3/ £,

©) 7V 7 ARG XIFHI-ZH I MEIZ 2 558137 e ZH N2 TIa— LT ESN,

Figure 7. Uy A 73]

MS1408-J-01 2012/05
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AsahiKASEI [AK4482]

(2) MCLKf% IE F721FLRCKZ R I2 X2V vh

PCM mode TEIEHT (RSTN pin = “H”) ICMCLK £7213LRCK AN Ik Fo7-354 13, AK448213 H BIfIC By MREIC
R0, ThuZ Wi a—7 0 ZIRREHI-Z2)IZ720 F 3, MCLKELRCKZ B A JJ# | Uty MIRREDMiEBRS LB {E
ZHBILE9, MCLK £72IZLRCKZ IED TV AL L, ok HEEREIXEEL £ A,

VDD pin

PDN pin (D)

Internal

State Power-down Normal Operation Digital Circuit Power-down Normal Operation

D/A In
(Digital) Power-down
— *=GD (2)
D/A Out Hi-z L
(Analog) (4) E

3)

E — §<—GD (2)

(4) ) @y !

§

i (5)

Clock In MCLK, LRCK Stop
MCLK, LRCK

External
MUTE ) (6 (6)

Notes:

(1) B ALPDN pin “L7HHA%—RL150nsLA LD, PDN pinZ“L”IZL T F&EW),

Q) TAVHVAINIK L TT Tl MR IEGD) 2R b £,

B) THAVHNT —HD AN ZIEDHZENTEET, ZOXREIZ0"T —#%2 A S L TELZET, MCLK, LRCK
HANBDOIV I JARERFCEET,

(4) PDN pin®D 75 EAD(ET) e O'MCLK D A 117365, 3~4LRCKEANIZZY w7 JA RIS SN ES, 2O /AR
X7 =230 DG THI IS ET,

(5) VEyMREEMCLKE72IZLRCKIFE L) TlL, %27mv 27 AJJ(MCLK, BICK, LRCK)Z &5 LN TEET,

(6) 7V 7 I ARG 5137 T a7 M ZINBTIa—hLTLIES W, Z A7 il % Figure 8IZFCLL
E3xh

Figure 8. Uty hZ A7 5]
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AK4482 DAKEEEIT L VA X CRRETE ¥, LY AXFEF3IMA T U 7L I/F pin: CSN, CCLK, CDTI T3E

FIAHEATWE T, UF_EOT — %L Chip address (2bit, C1/0, “01”[# iE), Read/Write (1bit, “1”[# &, Write only),

Register address (MSB first, 5bit) & Control data (MSB first, 8bit) T SN E T, T — & EEAIZCCLKD " T
HE Y ML, ZEMT D CTRVIALET, 7% DEZALILCSND “I"THMZ2Y £, CCLK
DY vy s A — FIESMHz (max) TF, 7 7 & A L7 & X FCSN 1 “HC @i LT F &,

PDN pin % “L”IZ9 5 E N L O A ZEIIHIEE &vE T, £72. RSTNbit |2 “0” %2 E XA ENEZ A I
JEENRY Y FENET, (AL, ZOL XL YVRAZORNFRBLESNEEA,

CSN ] f

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

cox  [FALAALAALAALALALALALALALES

CDTI ci|colrw|a4|A3| A2 |A1|a0|D7|D6| D5 | D4 (D3| D2 | D1 | DO

C1-CO: Chip Address (Fixed to “017)

R/W: READ/WRITE (Fixed to “1”, Write only)
A4-A0: Register Address

D7-D0: Control Data

Figure 9. Control I/F Timing
*AK44821T T — H Firir AR — b LEH A, 72, C10, R/W IXHEE (“0117) TT,

*PDN=“L"B;, BLO~2 270y 7 SN TWR WL, 2 P — L L PR Z~DEXALITITE
FH A

B Register Map

Addr | Register Name D7 : D6 : D5 : D4 : D3 : D2 : DI : DO
00H | Control 1 ACKS 0 : 0 . DIF2 : DIF1 : DIFO : PW - RSTN
01H | Control 2 DZFE = DZFM - SLOW ' DFSI - DFSO - DEMI ° DEMO - SMUTE
02H | Control 3 0 | 0 | 0 | 0 | 0 . DZFB | 0 | SD
03H | Lch ATT ATT7 '+ ATT6 . ATTS « ATT4 . ATT3 | ATT2 . ATT1 | ATTO
04H | Rch ATT ATT7 | ATT6 | ATT5 | ATT4 | ATT3 | ATT2 | ATTI | ATTO
Notes:

For addresses from 05H to 1FH, data must not be written.

When PDN pin goes “L”, the registers are initialized to their default values.

When RSTN bit goes “0”, the only internal timing is reset and the registers are not initialized to their default
values.

All data can be written to the register even if PW or RSTN bit is “0”.
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B Register Definitions

Register Name D7 ° D6 ' D5 - D4 ° D3 ° D2 ' DI ° DO
Control 1 ACKS ©° 0 ° 0 ° DIF2 ' DIFlI : DIF0 : PW : RSTN
default 1 ¢ 0 { O ¢ 0 ¢ 1 i 0 i 1 i 1

RSTN: Internal timing reset control
0: Reset. All registers are not initialized.
1: Normal Operation
When MCLK frequency or DFS changes, the AK4382A should be reset by PDN pin or RSTN bit.

PW: Power down control
0: Power down. All registers are not initialized.
1: Normal Operation

DIF2-0: Audio data interface formats (Table 7)
Initial: “010”, Mode 2

ACKS: Master Clock Frequency Auto Setting Mode Enable
0: Disable, Manual Setting Mode
1: Enable, Auto Setting Mode
Master clock frequency is detected automatically at ACKS bit “1”. In this case, the setting of DFS1-0
are ignored. When this bit is “0”, DFS1-0 set the sampling speed mode.

Register Name D7 : D6 : D5 : D4 : D3 : D2 : DI : DO
Control 2 DZFE : DZFM : SLOW : DFS1 : DFSO : DEMI : DEMO : SMUTE
default 0o ¢ 0 { 0 { 0 I 0 i 0 i 1 i 0

SMUTE: Soft Mute Enable
0: Normal operation
1: DAC outputs soft-muted

DEM1-0: De-emphasis Response (Table 8)
Initial: “01”, OFF

DFS1-0: Sampling speed control
00: Normal Speed Mode
01: Double Speed Mode
10: Quad Speed Mode
When changing between Normal/Double Speed Mode and Quad Speed Mode, some click noise
occurs.

SLOW: Slow Roll-off Filter Enable
0: Sharp Roll-off Filter
1: Slow Roll-off Filter

DZFE: Data Zero Detect Enable
0: Disable
1: Enable
Zero detect function can be disabled by DZFE bit “0”. In this case, the DZF pins of both channels are
always “L”.

DZFM: Data Zero Detect Mode
0: Channel Separated Mode
1: Channel ANDed Mode
If the DZFM bit is set to “1”, the DZF pins of both channels go to “H” only when the input data at both
channels are continuously zeros for 8192 LRCK cycles.
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DZFE: Data Zero Detect Enable

0: Disable
1: Enable
Zero detect function can be disabled by DZFE bit “0”. In this case, the DZF pins of both channels are
always “L”.
Addr | Register Name D7 : D6 : D5 : D4 : D3 : D2 : DI : DO
02H | Control 3 0 : 0 0 : 0 : 0 : DZFB : 0 . SD
default 0 0 0 0 0 P00 0 0
SD: Digital filter Setting
0: Sharp roll off filter or Slow roll off filter
1: Short delay Sharp roll off filter or Short delay Slow roll off filter
SD bit SLOW bit Mode
0 0 Sharp roll-off filter
0 1 Slow roll-off filter
1 0 Short delay Sharp roll-off filter (default)
1 1 Short delay Slow roll-off filter
Table 10 Digital Filter setting
DZFB: Inverting Enable of DZF
0: DZF goes “H” at Zero Detection
1: DZF goes “L” at Zero Detection
Addr | Register Name D7 : D6 : D5 : D4 : D3 : D2 : DI : DO
03H [LchATT ATT7 | ATT6 | ATTS | ATT4 | ATT3 : ATT2 : ATTL | ATTO
04H | Rch ATT ATT7 + ATT6  ATTS5 | ATT4 : ATT3 | ATT2 : ATT1 : ATTO
default TS U S U S S R S A S R S
ATT =20 log,, (ATT_DATA /255) [dB]
00H: Mute
MS1408-J-01 2012/05
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VAT LG Figure 10 (2R U ET, BARRYZREIESHE GOV TR AR —R (AKD4482) ZZ ML T R &
Uy,

1
)
)
:
Master Clock * » 1 | MCLK DZFL [ 16
64fs E [ 2 | BICK DZFR [15
24bit Audio Data — »[3 | somi voo [Ty - Analog
‘ H FO0.1u ¥ 10u Supply 5V
S L » 4 | LRCK vss [13 +
| L4 AK4482 - =
Reset & Power down T »[ 5 | PDN AOUTL+ [L2F——¥ Lch [ Len
\ LPE MUTE l—p-Lch Out
] .—:—p'l CSN AOUTL- E—b
Micro- '
controller ——————p{7 | CCLK AOUTR+ [10 ——p
' Rch —»| Rch Ly reh out
f————[5 | cOm AOUTR- [9 +—| LPF MUTE
i )
]

Digital Ground %:e Analog Ground
1

Figure 10. Typical Connection Diagram

Notes:
- LRCK = fs, BICK=64fs.
- AOUTHE &MA T & BREN T~ 5 5 S 1 XES NI 2 ANV T T I,
STINE T LHND ATNEIA =T T LR T FEN,
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1.

VDD & VSSIZIZT AT 207 T a JERAZ MG L. VAT LADT 4 VA NVEBRLITISEELTTFI N, 72,
VDD OF hy TV v rars ot BONEEDET I v 7 arF oI T AT ES T TR L £,
VDD pin & VSS pin DELEDENT Fa /HAHL v VERELET,

2.

T uZ s 2R o TRY, AL UIE2.3VEHLNT 2.4Vpp x VDD/SV (typ) T, 258 H 11X
S TINREESNET, AOUT+ EAOUT-OINFE B EILV aour = (AOUTH-(AOUT-) T4, MEZ AL R 1DBA
J1L > P134.8Vpp (typ@VDD=5V) T3, FMBINFEEIEE O A7 ZAEE IR S ET, ASia—Ro74+—
<o hE 2’s T VAR (2 OFfiEK) CTIFFFFFH(@24bit) (25 LTI IED 7 /LA —/L | 800000H(@24bit) (ZxFL T
IZBR DT V27— )L 000000H(@24bit) TOV zourDFAEEIL OV BENH HSNET,

WIDASE e DOFIHN ) A X (= — 7 ) A X)) [TABDAAL v TF & Fx %7 4% (SCF) T
WEINET, AKMIZEEH I THDS7-2ODCH v NHF v /XU Z 72 L TAOUTH-ODCA 7 & v b & krE
T 5 Z LN AIRETY, Figure 11 & Figure 121328 ) & A7 7 CHNE 3 54 LPF BRI B CT7,

AOUT-
AOUT+
BIAS
+ When R1=200Q
47u 1k fc=93.2kHz, Q=0.712, g=-0.1dB at 40kHz

When R1=180Q
fc=98.2kHz, Q=0.681, g=-0.2dB at 40kHz

Figure 11. External 2™ order LPF Circuit Example (using op-amp with single power supply)

AOUT-

AOUT+

4.7k 470p ; -Vop

When R1=200Q

fc=93.2kHz, Q=0.712, g=-0.1dB at 40kHz
When R1=180Q

fc=98.2kHz, Q=0.681, g=-0.2dB at 40kHz

Figure 12. External 2™ order LPF Circuit Example (using op-amp with dual power supplies)
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16pin TSSOP (Unit: mm)
*5.0+0.1 1.1 (max)
16 9
HHHHHHE A ~
-
o N
3 g
O * °
s AHHEHADE
0.22+0.1 0.65 .17+0.
Detail A
0.1+£0.1
[ \
& N
o
&
Seating Plane ‘ e
- |
\
NOTE: Dimension "*" does not include mold flash. XZ/O4DO
e
|
Py I — VRS TRF VSRR, e Ss Yy (BB, R 7V —
U— K7 L—AHE: ki
J— R 7 L—AKLE: () A v F
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A H A AR AR

-

4482VT
XXXYY

O

1)  Pin #1 indication
2) Date Code : XXXYY (5 digits)
XXX: Date Code

YY: Lot#
3) Marketing Code : 4482VT

Date (Y/M/D)

Revision

Reason

Page Contents

12/04/26

00

KRR

12/05/08

01

AARLRT IE

6 VX —Tu— )L AT - T 4V EZ R
Measurement conditions: DEM=0OFF — SD= “0”
A —na—)LA T « T 4 LB
Measurement conditions: AVDD=DVDD — VDD
DEM=0FF — SD=“0"
7 va—h T gAYy —Fa— ) F T - T g L F R
Measurement conditions: DEM=0OFF — SD= “1”
va—h Fg A AT —a— LA T « T 4 LX R
Measurement conditions: AVDD=DVDD — VDD
DEM=0FF — SD=“1"
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HEREESH

o AE[ZHHINAHE, B, #EOMAIC X F L L, BMAEKEOT-DIZTFERSERTTL L
DHHEFT, WEWELT, THEAZMRMNOBEIZIE, AEICHEE LERBETOLOTH S Z & ikt
Y B DT RO B RS THEL TS,

o AETICEHEHENELER, JSHEK, V7 by 2T B IO ICEET AEHIT, AR O )
EB, ISHBI 2T 2 O T, BEROBESRHFHIB W TAREICRHEH S B b, 5B,
V7R =T BIORINLICEETAEREHEH SN AL, BEHEOBEERIIBW T2 TLIEEL,
AREIZHE S NEDER, IGHEK, V7 b 2T BI ORI OICEET AEROMERICER L TH
BRREFEIIE"FIAEC-EEICG L, BHIIFOBFEZEAI bOTIEH D A, T2, HYBizfHIC
KT 5, TENAHEZOMOE =FOMAT HHEFICHT HREFICO>EE L THLRETT,

o ATFHALLN, AEBERL IO, AEESHEHEEICED SWMEME (BEE2ET) YT IHEA.
fia 9 2 BRI RNEIC IS < B FF Al 3BT,

® [EiRMER. LAMEE. METH AL, R UGIEAERSR R L FOEE - EEROBESCEIER R,
EREFEIEMBEEMDT, A, FIK, MES~ERRBEELZRIET I ENEE FHRIND L 9 2D
TEVWEHEMEZ ZR S D AR R 26 H SN 258013, BT Faic R R &R O B X
DRIBEAZBEID <&,

& “OREZEGTICI O LI-HBICHMARGZMEH INTGE, BT, 20N SAT HEESED
EHE2 A LOTEHY FRHADTI TR EZEEZ N,

® BEOIEEEICLY Z OEEFEOFEL LTI LR IR S A S, 2o HNBHE
EENE LRSI ETCRBERICCIABEEAIIME L CEXEITOTI TEA IV,
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