ASAHI KASEI [AK4382A]
AKM AK4382A
112dB 192kHz 24-Bit 2ch DS DAC
AK4382A 24 DAC DS
(SCF)
216kHz DVD, AC-3
AK4382A 16pin TSSOP
O : 8kHz ~ 216kHz
0128
064 2
032 4
024 8 FIR
O SCF
O (32kHz, 44.1kHz, 48kHz )
O
O ATT (256 )
O I/F . 24 , 2412016 S
O 256fs, 384fs, 512fs or 768fs
128fs, 192fs, 256fs or 384fs 2
128fs or 192fs 4
O THD+N: -94dB
O Dynamic Range: 112dB
O
O : 4,75 ~5.25V
O : 16pin TSSOP (6.4mm x 5.0mm)
MCLK
v VDD
CSN De-emphasis Clock VSS
ceLK ;:: | t“';) Control Divider
nterface
CDTI Q—» ) A DzFL
DZFR
y
o 8X DS AOUTL+
LRCK Audio “| Interpolator Modulator [*] SCF AOUTL-
BICK Dafta A
U Interface . ™~ DS >0 AOUTR+
Interpolator Modulator SCF —»Q AOUTR-
PDN
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ASAHI KASEI [AK4382A]

|
AKA4382AVT -40~ +85°C 16pin TSSOP (0.65mm pitch)
AKDA4382 AK4382A
|
MCLK I: 1 @ 16 :I DZFL
BICK I: 2 15 :I DZFR
SDTI I: 3 14 :I VDD
LRCK |: 4 Top 13 :I VSs
PDN I: 5 View 12 :I AOUTL+
CSN |: 6 11 :| AOUTL-
CCLK I: 7 10 :I AOUTR+
CDTI |: 8 9 :I AOUTR
No. | PinName 1/0 Function

1 MCLK I Master Clock Input Pin
Anexternal TTL clock should beinput on this pin.

2 BICK | Audio Seria Data Clock Pin

3 SDTI I Audio Seria Datalnput Pin

4 LRCK I L/R Clock Pin

5 PDN | Power-Down Maode Pin
When at “L”, the AK4382A isin the power-down mode and isheld in reset.
The AK4382A 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- 6] Rch Negative Analog Output Pin

10 | AOUTR+ ®) Rch Positive Analog Output Pin

11 | AOUTL- ®) Lch Negative Analog Output Pin

12 | AOUTL+ ®) L ch Positive Analog Output Pin

13 | VSS - Ground Pin

14 | vDD - Power Supply Pin

15 | DZFR 6] Rch Data Zero Input Detect Pin

16 | DZFL ®) Lch Data Zero Input Detect Pin

Note: All input pins should not be |eft floating.
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ASAHI KASEI

[AK4382A]
(VSS=0V; Note 1)
Parameter Symbal min max Units
Power Supply VDD -0.3 6.0 V
Input Current (any pins except for supplies) 1IN - +10 mA
Input Voltage VIND -0.3 VDD+0.3 V
Ambient Operating Temperature Ta -40 85 °C
Storage Temperature Tstg -65 150 °C
Note: 1
(VSS=0V; Note 1)
Parameter Symboal min typ max Units
Power Supply VDD 4.75 5.0 5.25 V
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ASAHI KASEI [AK4382A]
I |
( Ta=25°C; VDD =5.0V; fs = 44.1kHz, BICK = 64fs, Signal Frequency = 1kHz,

24bit Input Data; M easurement frequency = 20Hz ~ 20kHz; R, 3 2kW)

Parameter min typ max Units

Resolution 24 Bits

Dynamic Characteristics (Note 3)

THD+N fs=44.1kHz 0dBFS -4 -86 daB
BW=20kHz -60dBFS -438 - dB
fs=96kHz 0dBFS -92 -84 daB
BW=40kHz -60dBFS -45 - dB
fs=192kHz 0dBFS -92 - dB
BW=40kHz -60dBFS -45 - dB

Dynamic Range (-60dBFSwith A -weighted) (Note 4) 102 112 dB

SN (A-weighted) (Noteb5) 102 112 dB

Interchannel Isolation (1kHz) 90 110 daB

Interchannel Gain Mismatch 0.2 0.5 dB

DC Accuracy

Gain Drift 100 - ppnv °C

Output Voltage (Note 6) +2.55 +2.75 +2.95 Vpp

Load Resistance (Note7) 2 kw

Power Supplies

Power Supply Current (VDD)

Normal Operation (PDN =“H", fsE96kHz) 20 A mA
Normal Operation (PDN =“H", fs=192kHz) 25 12 mA
Power-Down Mode (PDN =“L") (Note 8) 10 100 PA
Notes: 3. Audio Precision (System Two)
4.100dB at 16bit data.
5. SN
6. (0dB) VDD
AOUT (typ.@0dB) = (AOUT+) - (AOUT-) = +2.75V ppxVDD/5
7.AC DC kw
8. (MCLK, BICK, LRCK) VDD VSS
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ASAHI KASEI

[AK4382A]

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

Parameter | Symbol | min | typ max | Units
Digital filter
Passband +0.05dB (Note9) PB 0 200 kHz
-6.0dB - 22.05 - kHz
Stopband (Note 9) B 24.1 kHz
Passband Ripple PR +0.02 dB
Stopband Attenuation SA 54 dB
Group Delay (Note 10) GD - 19.3 - 1fs
Digital Filter + SCF
Frequency Response | 200kHz | fs=44.1kHz FR - +02 - dB
400kHz | fs=96kHz FR - +03 - dB
80.0kHz | fs=192kHz FR - +0/-0.6 - dB
Notes: 9. fs( )
PB=0.4535*f5(@+0.05dB) SB=0.546*fs
10. 16/24
I
(Ta=25°C; AVDD, DVDD = 4.75~5.25V; fs = 44.1kHz; DEM = OFF; SLOW =“1")
Parameter | Symbol | min | typ max Units
Digital Filter
Passband +0.04dB  (Notell) PB 0 81 kHz
-3.0dB - 182 - kHz
Stopband (Note 11) B 39.2 kHz
Passband Ripple PR + 0.005 dB
Stopband Attenuation SA 72 dB
Group Delay (Note 10) GD - 19.3 - Ufs
Digital Filter + SCF
Frequency Response | 20.0kHz | fs=44.kHz FR - +0/-5 - dB
40.0kHz | fs=96kHz FR - 10/-4 - dB
80.0kHz | fs=192kHz FR _ +0/-5 - dB
Note: 11. The passband and stopband frequencies scale with fs.
For example, PB = 0.185xfs (@+0.04dB), SB = 0.888xfs.
| DC
(Ta=25°C; VDD =4.75~5.25V)
Parameter Symbal min typ max Units
High-Level Input Voltage VIH 22 - - \%
Low-Level Input Voltage VIL - - 0.8 \%
High-Level Output Voltage (lout =-80pA) VOH VDD-04 - - \%
Low-Level Output Voltage (lout = 80pA) VOL - 04 \%
Input Leakage Current lin - - +10 PA
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ASAHI KASEI [AK4382A]

(Ta=25°C; VDD = 4.75~ 5.25V; C, = 20pF)

Parameter Symboal min typ max Units
Master Clock Frequency fCLK 2048 11.2896 41472 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 EdgetoBICK “- " (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“ " toCCLK “- " tCSS 50 ns
CCLK“-" to CSN “- " tCSH 50 ns
Reset Timing
PDN Pulse Width (Note 13) tPD 150 ns
Notes: 12. LRCK BICK  “-"
13. PDN “L” “H”
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ASAHI KASEI [AK4382A]

|
1/fCLK
MCk YN
tCLKH tCLKL
> dCLK=tCLKH x fCLK, tCLKL x fCLK
tBCKH tBCKL
Clock Timing
VIH
LRCK
VIL
VIH
BICK
VIL
-------------------------------------------------------- VIH
SDTI
-------------------------------------------------------- VIL
Seria Interface Timing
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ASAHI KASEI [AK4382A]

VIH
CSN VIL

VIH
CCLK

VIL

“““““““““““““““““““““““““““““ -~ VIH
CDTI C1 Cco R/W A4
“““““““““““““““““““““““““““““ -—~ VIL

WRITE Command Input Timing

VIH
CSN VIL
VIH
CCLK
VIL
VIH
CDTI
VIL
WRITE Datalnput Timing
tPD
PDN
Power-down Timing
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ASAHI KASEI [AK4382A]
|
MCLK, LRCK, BICK (MCLK) (LRCK)
MCLK DS
MCLK (Manual Setting Mode)
(Auto Setting Mode) Manual Setting Mode (ACKS="0": Register 00H)
DFS0/1 (Table1) MCLK
(Table 2~4) (PDN="-") Auto Setting Mode Auto Setting Mode (ACKS="1":
Default) MCLK (Tableb) (Table
6) DFS0/1
(PDN="H") (MCLK, BICK, LRCK)
(PDN="L") ON
(PDN=“-")  MCLK, LRCK
DFS1 DFS0O Sampling Rate (fs)
0 Normal Speed Mode 8kHz~54kHz Default
0 Double Speed Mode 60kHz~108kHz
0 Quad Speed Mode 120kHz~216kHz
Table 1. (Manual Setting Mode)
LRCK MCLK BICK
fs 256fs 384fs 512fs 768fs 64fs
320kHz | 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. (Normal Speed Mode Manual Setting Mode)
LRCK MCLK BICK
fs 128fs 192fs 256fs 384fs 64fs
88.2kHz | 11.2896MHz | 16.9344MHz | 225792MHz | 33.8688MHz 5.6448MHz
96.0kHz | 12.2880MHz | 18.4320MHz | 24.5760MHz | 36.8640MHz 6.1440MHz
Table 3. (Double Speed Mode Manual Setting Mode)
LRCK MCLK BICK
fs 128fs 192fs 64fs
1764kHz | 225792MHz | 33.8688MHz | 11.2896MHz
192.0kHz | 245760MHz | 36.8640MHz | 12.2880MHz
Table 4. (Quad Speed Mode Manual Setting Mode)
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ASAHI KASEI [AK4382A]
MCLK Sampling Speed
512fs 768fs Normal
256fs 384fs Double
128fs 192fs Quad
Tableb. (Auto Setting Mode: Default)
LRCK MCLK (MHz) Sampling Speed
fs 128fs 192fs 256fs 384fs 512fs 768fs
32.0kHz - - - - 16.3840 24.5760
44.1kHz - - - - 225792 33.8688 Normal
48.0kHz - - - - 24.5760 36.8640
88.2kHz - - 225792 33.8688 - - Double
96.0kHz - - 245760 36.8640 - -
176.4kHz 25792 33.8683 - - - - Quad
192.0kHz 24.5760 36.8640 - - - -
Table 6. (Auto Setting Mode)
|
BICK LRCK SDTI 5 (Table7) DIF0-2
MSB 2's BICK
Mode2 16/20 LSB “Q
Mode | DIF2 | DIFL | DIFO | SDTI Format BICK Figure
0 0 0 0 16bit 3 32fs Figure 1
1 0 0 1 20bit 340fs Figure 2
2 0 1 0 24hit 348fs Figure3 | Default
3 0 1 1 | 24oit1’s 3 48fs Figure4
4 1 0 0 24bit 3 48fs Figure 2
Table7.
MS0071-J-02 2002/12
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ASAHI KASEI

LRCK

BICK
(32fs)

SDTI
Mode O

BICK
(64fs)

SDTI
Mode 0

LRCK

BICK
(64fs)

SDTI
Mode 1

SDTI
Mode 4

LRCK

BICK
(64fs)

SDTI

MS0071-3-02

-

o 1

JUELUU U

12

[AK4382A]

Figure 1. Mode O Timing
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Figure 3. Mode 2 Timing
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ASAHI KASEI

[AK4382A]

1 2 3 23 24 25

31 0

3 23 24 25 31 0

sec THTUUHUUUR U PUUS TUUSE LU

X_____

I
547 Lch Data Rch Data ——
Figure 4. Mode 3 Timing
|
IR 3 (32kHz, 44.1kHz, 48kHz) (50/15ms )
Double Speed Mode, Quad Speed Mode OFF
DEM1 | DEMO Mode
0 0 44.1kHz
0 1 OFF Default
1 0 48kHz
1 1 32kHz
Table 8. (Normal Speed Mode)
[
AK4382A MUTE 256 ATT
DAC 0dB -48dB
1
256 Table9
Sampling Speed
1Level 255100
Normal Speed Mode 4L RCK 1020LRCK
Double Speed Mode 8LRCK 2040LRCK
Quad Speed Mode 16L RCK 4080LRCK
Table 9. ATT
MS0071-J-02 2002/12



ASAHI KASEI

]
AK4382A
DZF “H”
DZF “Lr RSTN
“ 1”
“L” DZFM
DZF “H”
DZF “L DZF
|
ATT (Table9)
-¥ -¥ ATT
-¥
SMUTE bit
ATT Level
Attenuation
AOUT
DZF pin
(O)ATT CATT (Table9)
@
©) ¥
0dB
@) 8192
"o
Figure5.
MS0071-J-02
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[AK4382A]
8192 “or
-
“or DZF “H RSTN
“or DZF 4~5_RCK
8192 “o
DZFE
DZFB
SMUTE “17 ATT ATT
¥ (“0) SMUTE dod
“ATT ATT
ATT

(4)

. 8192fs
Normal SpeedMode  ATT
(GD)
"o DZF "H”
DZF "L

“255" 1020LRCK
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ASAHI KASEI [AK4382A]
|
ON PDN “Lr MCLK
LRCK  “*-” LRCK
|
PDN ‘L (Hi-2) Figure5
PDN
| i
Internal Normal Operation Power-down Normal Operation
State - . ! -
L : = .
D/A_ Ip \: i E “0" data i i/ i
(Digital) T ! . -
— 4D (1) ! ! - 1*oep (1)
(Analog) ' | i
@ !
Clock In i ]
MCLK, LRCK, BICK \ Don't care /
e a
DZF (6)
External
MUTE (5) Mute ON
@ (GD)
@) Hi-Z
(3) PDN -
" 0’1
4 (PDN="L") (MCLK, BICK, LRCK)
® (©)
(6) (PDN ="L") DZF “Lr
Figure 6. /
MS0071-J-02 2002/12
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ASAHI KASEI

RSTN “ o

VCOM

RSTN bit

Internal
RSTN bit

Internal
State

D/A In
(Digital)

D/A Out
(Analog)

Clock In

MCLK,LRCK,BICK

DZF

@
() RSTN=“0"
3  RSIN

@)

(5) DZF
2/fs

(6) RSTN

wpn

MS0071-3-02

DAC

DZFL/DZFR "H"

Figure7 RSTN

[AK4382A]

l—3-4/is (6)

(
1
—P [4—2-3/fs (6)

Normal Operation

Digital Block Power-down

Normal Operation

N

“0" data

K“‘

(1)—>

GD

v

= GD (1)

4)

VWV

Don't care

B @ )

I
P ois(5)

VCOM
-")

¢

(RSTN =“0")
RSTN

LS
2~3/fs

Figure7.

(GD)

(VDD/2)

(MCLK, BICK, LRCK)
“H LS

RSTN

“ 0:1

RSTN

3 ~4ffs
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ASAHI KASEI [AK4382A]

|
AKA4382A 3 I/F 1 CSN, CCLK, CDTI
I/F Chip address (2bit, C1/0,“ 01" ), Read/Write(1bit, “1” , Write only), Register
address (M SB first, 5hit)  Control data (MSB first, 8bit) CcLk  “7”
“_” Cg\l H_H w_K
5MHz (max) CSN  “H”
PDN “L” RSTN “L
CSN f
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
co  [KA[ALFLAALA AR LA LALALALA LA
A A AL A4
CDTI c1|co|rRm| A4 |A3| A2 | AL| A0 D7’D6 D5|D4| D3| D2 |D1 | DO
C1-CO:  Chip Address (Fixed to“01")
R/W: READ/WRITE (Fixed to“ 1", Write only)
A4-AQ. Register Address
D7-DO:  Control Data
Figure 8. Control I/F Timing
* AK4382A Cl/0, R'W (“0117)
*PDN="L"

B Register Map

Addr | Register Name D7 D6 D5 D4 D3 D2 D1 DO
00H | Control 1 ACKS 0 0 DIF2 DIF1 DIFO PW RSTN
01H | Control 2 DZFE DZFM SLOW DFS1 DFS0 DEM1 DEMO SMUTE
02H | Control 3 0 0 0 0 0 DzFB 0 0
O3H | LchATT ATT7 ATT6 ATTS ATTA4 ATT3 ATT2 ATT1 ATTO
04H | RchATT ATT7 ATT6 ATTS ATTA4 ATT3 ATT2 ATT1 ATTO

Notes:

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

When PDN pin goes“L”, theregisters areinitialized to their default values.

When RSTN bit goes* 0", theonly internal timing isreset and theregistersare not initialized to their default values.
All data can be written to the register even if PW or RSTN bitis“0".

MS0071-3-02 2002/12
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ASAHI KASEI [AK4382A]

B Register Definitions

Addr | Register Name D7 D6 D5 D4 D3 D2 D1 DO

00H | Control 1 ACKS 0 0 DIF2 DIF1 DIFO PW RSTN
default 1 0 0 0 1 0 1 1

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

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

DIF2-0: Audio datainterface formats (see 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 isdetected automatically at ACKShit“ 1”. In this case, the setting of DFS1-0 are
ignored. When this bit is“ 0", DFS1-0 set the sampling speed mode.

Addr | Register Name D7 D6 D5 D4 D3 D2 D1 DO
01H | Control 2 DZFE DZFM SLOW DFES1 DFSO DEM1 DEMO SMUTE
default 0 0 0 0 0 0 1 0

MS0071-3-02

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

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

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

SLOW: Slow Roll-off Filter Enable
0: Sharp Roll-off Filter
1: Sow 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".

2002/12
-17-




ASAHI KASEI [AK4382A]

DZFM: Data Zero Detect Mode
0: Channel Separated Mode
1: Channel ANDed Mode
If theDZFM bitissetto“ 1, the DZF pins of both channels go to “H” only when the input data at both
channels are continuously zerosfor 8192 LRCK cycles.

Addr Register Name D7 D6 D5 D4 D3 D2 D1 DO
02H | Control 3 0 0 0 0 0 DZFB 0 0
default 0 0 0 0 0 0

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 D1 DO
03H | LchATT ATT7 ATT6 ATTS ATT4 ATT3 ATT2 ATT1 ATTO
04H | RchATT ATT7 ATT6 ATTS ATT4 ATT3 ATT2 ATT1 ATTO

default 1 1 1 1 1 1 1 1

ATT =20log,, (A\TT_DATA / 255) [dB]

OOH: Mute
Figure9 (AKD4382)
Master Clock p[ 1 | MCLK DZFL [16}
64fs P2 | BiCK DZFR [15
24bit Audio Data P[5 | som voo [Tty 1 Analog
— 0.1u 10u Supply 5V
° ] aqagon S B
Reset & Power down »{ 5 | PDN AOUTL+ [12 —W

Leh » Lch 1 pich out

——»{6 | csw AOUTL- [11 ——»| LPF MUTE

Micro-
controller {7 | cclk AOUTR+ | 10—

Reh p| Rch | ppoh out

t——p[8 | com AOUTR- [ 9 —P| LPF MUTE

Digital Ground —><— Analog Ground
Figure 9. Typical Connection Diagram
Notes:
- LRCK =fs, BICK=64fs.
-AOUT
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ASAHI KASEI [AK4382A]

1.
VDD VSS VDD
VDD
VSS
2.
25V 055x VDD Vpp (typ)
AOUT+ AOUT- Vaout = (AOUTH)-(AOUT-)
5.5Vpp (typ@VDD=5V)
2s 2 ) 7TFFFFFH(@24bit) 800000H(@24bit)
000000H(@24bit) Vaout oV
DS SCF
AK4382A DC AOUT+/- DC
Figure10 11 LPF
4.7k 4.7k
AOUT- NWV—
R1 470p
Vop
3300p T
4.7k R1 Analo
AOUT+ AAA% > Out g
Vop 4.7k % 470p ;
1k
BAS O
J;" J_ When R1=200W
47u 1k fc=93.2kHz, Q=0.712, g=-0.1dB at 40kHz
When R1=180W
fc=98.2kHz, Q=0.681, g=-0.2dB at 40kHz
Figure 10. External 2™ order L PF Circuit Example (using op-amp with single power supply)
4.7k 4.7K
AOUT-
Analo
AOUT+ id Out J
4.7k 470p<-; -Vop
When R1=200W
fc=93.2kHz, Q=0.712, g=-0.1dB at 40kHz
When R1=180W
fc=98.2kHz, Q=0.681, g=-0.2dB at 40kHz
Figure 11. External 2™ order L PF Circuit Example (using op-amp with dual power supplies)
MS0071-3-02 2002/12
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ASAHI KASEI [AK4382A]
I |
16pin TSSOP (Unit: mm)
*5.0+0.1 1.0540.05
16 ¢
AEHHAHE A =
*-!
o N
Al ;
3 T
O ) :
Ailil i E
0.22+0.1 0.65 0.17+0.05
] 0.13 [M —
Detail A
|| 0.1+0.1
[qV}
o
+I
0
Seating Plane o
NOTE: Dimension "*" does not include mold flash. - 0-10°
[
¢ )
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ASAHI KASEI [AK4382A]
|
AKM
4382AT
XXYYY
1) Pin#lindication
2) DateCode: XXYYY (5digits)
XX: Lot#
YYY: Date Code
3) Marketing Code: 4382AT
4)  Asahi Kasei Logo
( )
MS0071-3-02 2002/12
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