ASAHI KASEI [AK4393]

AKM AK4393
Advanced Multi-Bit 96kHz 24bit AX DAC
AK4393 DAT,DVD 96kHz 24 DAC AY
SCF
5v 3.3V 3.3V
IC I/F
128
e 96kHz
24 8
Ripple: £ 0.005dB, Attenuation: 75dB
[ )
[ )
® 32,44.1, 48, 96kHz
[ )
e THD+N: -100dB
¢ DR,S/N: 120dB
) 256fs, 384fs, 512fs or 768fs
2 128fs, 192fs, 256fs or 384fs
. : BV +5% , 3 5.25V
. . 28 VSOP
DIFO DIFL DIF2 DVDD DVSS DEMO DEM1  AVDD AVSS
L;S; Audio Data De-emphasis 1: BVSS
Interface Control —>{ VCOM
SDATA *
De-emphasis . 8x N AS —>r AOUTL+
PDN Soft Mute Interpolator Modulator SCF —>0 AOUTL.
¥ )
SMUTE Q—» De-emphasis 8x AS | ser —>I AOUTR+
Soft Mute Interpolator Modulator L . AOUTR-
DFS Q—»
| Control Register Clock Divider
CSN CCLK CDTI P/S MCLK CKSO CKS1 CKS2 VREFH VREFL
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ASAHI KASEI [AK4393]
No. Pin Name /1O Function
1 DVSS - Digital Ground Pin
2 DVDD - Digital Power Supply Pin, 3.3V or 5.0V
3 MCLK I Master Clock Input Pin
PDN I Power-Down Mode Pin
4 When at “L", the AK4393 isin power-down mode and is held in reset.
The AK4393 should always be reset upon power-up.
5 BICK I Audio Serial Data Clock Pin
The clock of 64fs or more than is recommended to be input on this pin.
6 SDATA I Audio Serial Data Input Pin
2's complement MSB-first dataisinput on this pin.
7 LRCK I L/R Clock Pin
SMUTE I Soft Mute Pin in paralld mode
8 When this pin goes “H", soft mute cycle isinitiated.
| Whenreturning "L”, theoutput mutereleases.
CSN I Chip Sdlect Pin in serial mode
9 DFSO I Double speed sampling mode Pin (Internal pull-down pin)
“L”: Normal Speed, “H”: Double Speed
10 |PEMO | 1 |DeemphassEncblePininpardleimode
CCLK I Control Data Clock Pin in serial mode
1 |PEM1 | 1 |DeemphassEncblePininpardleimode
CDTI I Control Data Input Pin in serial mode
12 DIFO I Digital Input Format Pin
13 DIF1 I Digital Input Format Pin
14 DIF2 I Digital Input Format Pin
15 BVSS - Substrate Ground Pin, OV
16 VREFL I Low Level Voltage Reference Input Pin
17 VREFH I High Level Voltage Reference Input Pin
18 AVDD - Analog Power Supply Pin, 5.0V
19 AVSS - Analog Ground Pin, OV
20 AOUTR- 0 Rch Negative analog output Pin
21 AOUTR+ 0] Rch Positive analog output Pin
22 AOUTL- O Lch Negative analog output Pin
23 AOUTL+ 0] L ch Positive analog output Pin
24 VCOM 0] Common Voltage Output Pin, 2.6V
25 P/IS I Parallel/Serial Select Pin (Internal pull-up pin)
“L”: Serial control mode, “H": Parallel control mode
26 CKS0 I Master Clock Select Pin
27 CKSl1 I Master Clock Select Pin
28 CKS2 I Master Clock Select Pin
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ASAHI KASEI [AK4393]
I I
(AVSS, BVSS, DVSS=0V; Note 1)
Par ameter Symbol min max Units
Power Supplies: Analog AVDD -0.3 6.0 \%
Digita DvDD -0.3 6.0 \%
| BVSS-DVSS| (Note?2) A GND - 0.3 vV
Input Current , Any pin Except Supplies I[N - +10 mA
Input Voltage VIND -0.3 DVDD+0.3 V
Ambient Operating Temperature Ta -40 85 °C
Storage Temperature Tsig -65 150 °C
Notes: 1.
2. AVSS, BVSS, DVSS
I
(AVSS, BVSS, DVSS=0V; Note 1)
Par ameter Symbol min typ max Units
Power Supplies: Analog AVDD 4.75 5.0 5.25 \%
(Note 3) Digita DVDD 3.0 33 5.25 \
Voltage Reference “H” voltage reference VREFH AVDD-0.5 - AVDD \Y
(Note 4) “L” voltage reference VREFL AVSS - - \%
VREFH-VREFL A VREF 3.0 - AVDD V
Notes: 3. AVvDD DVDD
4. (VREFH-VREFL)
AOUT (typ 0dB) = (AOUTH) - (AOUT-) = £ 2.4Vppx(VREFH-VREFL)/5
M0039-J-02 2003/09



ASAHI KASEI [AK4393]
I I
( Ta=25°C; AVDD =5V, DVDD = 3.3V; AVSS, BVSS, DVSS = 0V; VREFH = AVDD;

VREFL = AVSS,; fs = 44.1kHz; BICK = 64fs; =1kHz; 24 ; =20Hz 20kHz;

R. > 6000Q; : Figure 11)

Par ameter min typ max Units

Resol ution 24 Bits

Dynamic Characteristics (Note 5)

THD+N fs=44.1kHz 0dBFS -100 -90 dB
BW=20kHz -60dBFS -53 - dB
fs=96kHz 0dBFS -97 -86 dB
BW=40kHz -60dBFS -51 - dB

Dynamic Range fs=44.1kHz (Note 6) 112 117 dB

(-60dBFS with A-weighted) (Note 7) - 120 dB
fs=96kHz 111 116 dB

(Note 7) - 118 dB

SIN  (A-weighted) fs=44.1kHz (Note 8) 112 117 dB
(Note 7) - 120 dB

fs=96kHz 111 116 dB

(Note 7) - 118 dB

Interchannel Isolation (1kHz) 100 120 daB

DC Accuracy

Interchannel Gain Mismatch 0.15 0.3 dB

Gain Drift (Note 9) 20 - ppm/°C

Output Voltage (Note 10) +2.25 +2.4 +2.55 Vpp

Load Resistance (Note 11) 600 Q

Output Current 3.5 mA

Power Supplies

Power Supply Current

Normal Operation (PDN = “H")
AVDD 60 - mA
DVDD(fs=44.1kHz) 3 - mA
DVDD(fs=96kHz) 5 - mA
AVDD + DVDD 90 mA
Power-Down Mode (PDN =*L")
AVDD + DVDD (Note 12) 10 50 HA
Power Supply Rejection (Note 13) 50 dB
Notes: 5. fs=44.1kHz Audio Precision, System Two fs=96kHz, 96kHz ROHDE &
SCHWARZ, UPD
6. 101dB at 16hit data, 116dB at 20bit data.
7. Figure 12 ( 2)
8. SN
9. (VREFH-VREFL) +5V
10. (0dB) (VREFH-VREFL)
AOUT (typ.@0dB)= (AOUT+) - (AOUT-) = £2.4Vppx(VREFH-VREFL)/5.
11. AC DC 1kQ
12. P/S=DVDD, (MCLK, BICK, LRCK)
DVSS
13. VREFH +5V AVDD, DVDD  1kHz, 100mVpp
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ASAHI KASEI [AK4393]
| (fs = 44.1kHz) |
(Ta=25°C; AVDD, DVDD = 4.75~5.25V; fs = 44.1kHz; Normal Speed Mode; DEM = OFF; SLOW =*“0")
Par ameter ‘ Symboal ‘ min ‘ typ max ‘ Units
Digital Filter
Passband +0.01dB  (Note 14) PB 0 20.0 kHz
-6.0dB - 22.05 - kHz
Stopband (Note 14) SB 24.1 kHz
Passband Ripple PR + 0.005 dB
Stopband Attenuation SA 75 dB
Group Delay (Note 15) GD - 28 - 1fs
Digital Filter + SCF
Frequency Response 0 ~ 20.0kHz | | - +0.2 - dB

Note: 14. The passband and stopband frequencies scale with fs.
For example, PB = 0.4535x%fs (@+0.01dB), SB = 0.546xfs.
15. The calculating del ay time which occurred by digital filtering. Thistimeisfrom setting the 16/20/24bit data of
both channels to input register to the output of analog signal.

| (fs = 96kHz)
(Ta=25°C; AVDD, DVDD = 4.75~5.25V; fs = 96kHz; Double Speed Mode; DEM = OFF; SLOW =“0")
Par ameter ‘ Symbol ‘ min ‘ typ max ‘ Units
Digital Filter
Passband +0.01dB  (Note 14) PB 0 435 kHz
-6.0dB - 48.0 - kHz
Stopband (Note 14) SB 52.5 kHz
Passband Ripple PR + 0.005 dB
Stopband Attenuation SA 75 dB
Group Delay (Note 15) GD - 28 - 1fs
Digital Filter + SCF
Frequency Response 0 ~ 40.0kHz | - +0.3 - dB
| DC
(Ta=25°C; AVDD = 4.75~5.25V; DVDD = 3.0~5.25V)
Par ameter Symbol min typ max Units
High-Level Input Voltage VIH 70%DVDD - - \Y
Low-Level Input Voltage VIL - - 30%DVDD \
Input Leakage Current (Note 16) lin - - + 10 PA
Note: 16. DFS, PIS typ.100kQ
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ASAHI KASEI

[AK4393]

(Ta=25°C; AVDD = 4.75~5.25V; DVDD = 3.0~5.25V; C, = 20pF)

Par ameter Symbol min typ max Units
Master Clock Timing (Note 17)
Normal Speed: 256fs, Double Speed: 128fs fCLK 7.7 13.824 MHz
Pulse Width Low tCLKL 28 ns
Pulse Width High tCLKH 28 ns
Normal Speed: 384fs, Double Speed: 192fs fCLK 115 20.736 MHz
Pulse Width Low tCLKL 20 ns
Pulse Width High tCLKH 20 ns
Normal Speed: 512fs, Double Speed: 256fs fCLK 15.4 27.648 MHz
Normal Speed: 768fs, Double Speed: 384fs fCLK 23.0 41.472 MHz
Pulse Width Low tCLKL 7 ns
Pulse Width High tCLKH 7 ns
LRCK Frequency (Note 18)
Normal Speed Mode (DFS="“L") fsn 30 44.1 54 kHz
Double Speed Mode (DFS = “H") fsd 60 88.2 108 kHz
Duty Cycle Duty 45 55 %
Serial Interface Timing
BICK Period tBCK 140 ns
BICK Pulse Width Low tBCKL 60 ns
Pulse Width High tBCKH 60 ns
BICK “T” to LRCK Edge (Note 19) tBLR 20 ns
LRCK Edgeto BICK “1” (Note 19) tLRB 20 ns
SDATA Hold Time tSDH 20 ns
SDATA Setup Time tSDS 20 ns
Controal Interface Timing
CCLK Period tCCK 200 ns
CCLK Pulse Width Low tCCKL 80 ns
Pulse Width High tCCKH 80 ns
CDTI Setup Time tCDS 50 ns
CDTI Hold Time tCDH 50 ns
CSN High Time tCSW 150 ns
CSN“!” toCCLK “71~ tCSS 50 ns
CCLK “1 toCSN “1” tCSH 50 ns
Reset Timing
PDN Pulse Width (Note 20) tPW 150 ns
Notes: 17. 2 MCLK LRCK BICK
18. 2 PDN RSTN
19. LRCK BICK
20. PDN “L” “H”
CKS2-0 DFS RSTN
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ASAHI KASEI

[AK4393]
|
1/fCLK
< g
MCLK — ----- ;/ ——————————————————————————————————— 7/— ————————————————— \----- 50%DVDD
tCLKH tCLKL q
1/fns,1/fds
< g
LRCK  ----- ;/-------———————————\\— ———————————————— 7/— ————————————————— \-—--- 50%DVDD
< >
BICK  ----- /( ——————————————————————————————————— 7—/— ————————————————— \-—--- 50%DVDD
tBCKH tBCKL
Clock Timing
Note: 2 MCLK LRCK BICK
O |\ttt 50%DVDD
50%DVDD
50%DVDD
Audio Interface Timing
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ASAHI KASEI [AK4393]

50%DVDD

50%DVDD

CDT! --—-——X—-— c1 ---f--- RIW —--X——- A4 --—X—-—- 50%DVDD

WRITE Command Input Timing

tCSW

CSN  —==mmmmmmmmmm s f ---- 50%DVDD

CCLK  mmmmmmfom e N A 50%DVDD

CDTI  ---- D3 -———X———— D2 -——X——— D1 -———X———- DO ———X ——————————— 509%DVDD

WRITE Data Input Timing

tPW

PDN
30%DVDD

Power-down Timing
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ASAHI KASEI

[AK4393]

[ |
MCLK, LRCK, BICK (MCLK) (LRCK)
2 MCLK LRCK BICK
MCLK AX
2 (Tablel) MCLK LRCK CKS0/1/2, DFS
(Table2)
(PDN =*“H") (MCLK, BICK, LRCK)
(mN = HLH) (RS‘I’N = HOH)
(PDN=“T") MCLK LRCK
DFS Sampling Rate (fs)
0 30kHz~54kHz | Defauilt
1 2 60kHz~108kHz
Tablel.
Mode | CKS2 | CKSL | CKSO 2
0 0 0 0 256fs 128fs | Default
1 0 0 1 256fs 256fs
2 0 1 0 384fs 192fs
3 0 1 1 384fs 384fs
4 1 0 0 512fs 256fs
5 1 0 1 512fs N/A
6 1 1 0 768fs 384fs
7 1 1 1 768fs N/A
Table 2.
LRCK MCLK BICK
fs 256fs 384fs 512fs 768fs 64fs
32.0kHz | 8.1920MHz | 12.288MHz | 16.3840MHz | 24.576MHz | 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 3. System clock example ( )
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 4. System clock example (2 )
M0039-J-02
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ASAHI KASEI [AK4393]
|
BICK LRCK SDATA 5 (Table5)
DIFO, DIF1 DIF2 MSB 2's BICK
Mode2 20 16 LSB “o’
Mode DIF2 | DIF1 | DIFO Mode BICK Figure

0 0 0 0 0: 16hit LSB Justified >32fs Figure 1

1 0 0 1 1: 20bit LSB Justified >40fs Figure 2

2 0 1 0 2: 24bit MSB Justified >48fs Figure 3

3 0 1 1 3: 1S Compatible >48fs Figure 4

4 1 0 0 4: 24bit LSB Justified >48fs Figure 2

Table 5.

LRCK

BICK
(32fs)

SDATA
Mode 0

BICK
(64fs)

SDATA
Mode O

LRCK

BICK
(64fs)

SDATA
Mode 1

SDATA
Mode 4

MO0039-J-02

i
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14

i

\_‘
\_‘
1_‘
\_‘

15

\_‘
\_‘
\_‘
\_‘
\_‘
\_‘
\_L

10 11 12 13 14 15

-

Figure 1. Mode O Timing

8 9 10

0 1 7
niy nonnn

11 12

v,

N

31

T

8

9 10 11 12

w
s

15 | 14 6|5(4]|3|2]|1]0]|15]|14 6|5(4]|3|2]1]|0]|15]|14
70 JII%JIJ IJIJIZJJI

Don't care 15| 14 Z 0 | Don't care 15|14 % 0

! 15:MSB, 0:LSB ! |

547 Lch Data >E< Rch Data 4>i

AN TN

Don't care 19 0 |} Don't care 19 0
| 19:MSB, 0:LSB ' :
[} [} [}
Don't care 231222112019 0 | Don't care 2312212112019 0
i 23:MSB, 0:LSB i i
'4— LchData >¢ Rch Data ———p

Figure 2. Mode 1,4 Timing
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ASAHI KASEI [AK4393]

LRCK
EO 1 2 7 22 23 24 / 30 31 EO 1 2 % 22 23 24 7 30 31 iO 1
sicK UM/%JD%WJJ /IJJ%MIJI
SDATA 23| 22 / 1 | 0 | Don'tcare 23|22 / 1| 0 |Dontcare 23 |22
i 23:MSB, O:Lé i % i
547 Lch Data >i< Rch Data 4*

Figure 3. Mode 2 Timing

LRCK —‘

| | |
0 23 24 25 31 0 1

BICK "o inn %
g WffgffJ U Z/IJ UL
. _

=

SDATA 23| 22 2

1| O | Don't care 23 |22 1 | 0 | Don't care 23

| 23:MSB, 0:LSB i i
| | |
“¢—— Lch Data i< Rch Data i
Figure 4. Mode 3 Timing
m
IR 4 (32kHz, 44.1kHz, 48kHz, 96kH2) (50/15us )
DEM1 | DEMO DFS Mode
0 0 0 44.1kHz | Default
0 1 0 OFF
1 0 0 48kHz
1 1 0 32kHz
0 0 1 OFF
0 1 1 OFF
1 0 1 96kHz
1 1 1 OFF
Table6.
M0039-J-02 2003/09
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ASAHI KASEI [AK4393]

[ |
SMUTE “H”
1024LRCK -o0 (*0") SMUTE  “L” -00
-00 1024LRCK 0dB 1024LRCK
0dB
SMUTE
1024/fs 1024/fs
4+—>
0dB (1)
Attenuation @)
-00
—> <4—GD —>
@
AOUT \/\
(1) 1024LRCK (1024/f9) -o0 (*0")
2 (GD)
(3) 1024LRCK 0dB
Figure 5.
MO0039-J02 2003/09
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ASAHI KASEI [AK4393]

ON PDN “L” MCLK
LRCK  “1” MCLK LRCK

PDN “L” (Hi-2) Figure6

PDN

Internal
State

D/A In \! i
(Digital) i

D/A Out
(Analog)

Normal Operation Power-down Normal Operation

“0” data

4= GD (1)

(2)

(4)

Clock In
MCLK, LRCK, BICK

Don't care

e S R e
~
w
~

External
MUTE ©) Mute ON

«y (GD)
@) Hi-z
(3) PDN ¢y ™) “0’

4 (PDN ="“L") (MCLK, BICK, LRCK)
(5 €)

Figure 6.

DEMO,DEM1,DFS
DIFO,DIFL,DIF2
PDN
DFS
"0" SMUTE="H" 1024 LRCK
(DFS )

M0039-J-02 2003/09
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ASAHI KASEI

[AK4393]
[ ]
AK4393 DIF2-0, DFS,
CKS2-0 OR
P/S “L 3
I/F : CSN, CCLK, CDTI I/F Chip address (2bit, C1/0, “01” ),
Read/Write(1bit, “1” , Write only), Register address (MSB firgt, 5hit)  Control data (MSB first, 8bit)
CCLK “J” “p CSN
wpn CCLK 5MHz(max) CSN CCLK “H”
PDN “L P/S PDN “L
RS‘I’ HLH
CSN f
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
cok A A A LA LA LA LA LA LALA LS
CDTI ci|colrw|As|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-D0O: Control Data
Figure 7. Control I/F Timing
* AK4393 C1/0, R'W (“o11")
*PDN = " L)l
*
Contorol 1
RSTN = “0" (D6-D1)
RSTN = “1 (D6-D1)
Contorol 2
Contral 1
DEMO, DEM1, SMUTE RSTN
*RST =“0”
*RST =“0" CKS
0/1/2
MO0039-J02 2003/09
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ASAHI KASEI [AK4393]
|
Addr | RegisterName | D7 | D6 { D5 | D4 D3 D2 D1 DO
00H | Control 1 0 | CKS2 | CKSL i CKSD DIF2 DIF1 DIFO i RSIN
01H | Control 2 O { 0O { 0 { 0 DFS DEM1 i DEMO ! SMUTE
02H | Test TEST7 i TEST6 : TEST5 : TEST4 : TEST3 : TEST2 : TEST1 : TESTO
Notes:
For addresses from O3H to 1FH, data must not be written.
When PDN pingoesto“L”, theregistersareinitialized to their default values. When RSTN bit goes to“0”, theonly
internal timing isreset and theregistersarenot initialized to their default values. DIF2-0, CKS2-0 and DFS bitsare
ORed with pins respectively
|
Addr | Register Name D7 : D6 | D5 ! D4 | D3 D2 D1 DO
00H | Control 1 0 | CKS2 i CKS1L CKS0 DIF2 DIF1 DIFO RSTN
default O { 0 + 0 + 0 ¢ 0 0 0 1
RSTN: Internal timing reset
0: Reset. All registers are not initialized.
1: Normal Operation
When the states of CKS2-0 or DFS change, the AK4393 should be reset by PDN pin or RSTN bit.
DIF2-0: Audio data interface modes (see Table 5)
Initial: “000”, Mode O
Register bits are ORed with DIF2-0 pinsif P/IS="L".
CKS2-0: Master Clock Frequency Select (see Table 2)
Initial: “000”, Mode O
Register bits are ORed with CKS2-0 pinsif P/IS="“L".
Addr | RegiserName | D7 | D6 ! D5 { D4 | D3 D2 DI ! DO
01H | Control 2 O ¢ 0 { 0 { 0 | DFS DEM1 i DEMO : SMUTE
defauilt o ¢ 0 { 0 { 0 { 0 0 0 ! 0
SMUTE: Soft Mute Enable
0: Normal operation
1: DAC outputs soft-muted
DEM1-0: De-emphasis response (see Table 6)
Initial: “00”, 44.1kHz
DFS: Sampling speed control (see Table 1)
0: Normal speed
1: Double speed
Register bit is ORed with DFS pin if PIS="“L".
Addr | RegiserName | D7 { D6 | D5 i D4 | D3 D2 D1 DO
02H | Test TEST7 | TEST6 | TEST5 | TEST4 | TEST3 | TEST2 | TEST1 | TESTO
default o ¢ 0 { 0 { 0 { 0 0 0 0
TEST7-0: Test mode. Do not write any data to 02H.
M0039-J-02 2003/09
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ASAHI KASEI [AK4393]

Figure8 Figure9 Figure1l Figurel?
(AKD4393)
i
i Digital
i Supply
1
|
1
1
!
1
H 1y 0du
! DVSS CKs2 [ 28
H V
' - DVDD cKs1 [27
|
Master Clock : » 3 | MCLK CKSO0 | 26
|
Reset & Power down t > PDN P/S .
64fs : » BICK VCOM o1 ¥
: ” AK4393
24bit Audio Data i »{ 6 | sbATA aouTL+ [23—P Lch
H ——— Lch Out
fs : » 7 | LRCK AOUTL- [ 22— LPF
1
——————>p8 ] csN AOUTR+ 21— Reh | o oo
LPF
Micro- —— 9 | DFs AOUTR-
controller »{ 10| ccLk AVSS
»{11] coTi AVDD

Analog

DIFO VREFH Supply 5V
13 | DIF1 VREFL
14 | DIF2 BVSS

I
N

Digital Ground —><— Analog Ground

Figure 8. (Serial mode)
Notes:
- LRCK =fs, BICK = 64fs.
- AvDD, DvDD
- AVSS, BVSS, DVSS
- AOUT
M0039-J-02 2003/09
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ASAHI KASEI [AK4393]
1
1
i Digital
1
i Supply
!
1
1
i
1
! 1Qu 0.1u
! 1 | bvss CKS2 Master
1
! o 2 | bvbD CKs1 Clock
M i ] Select
aster Clock ; »{ 3 | MCLK CKS0
1
Reset & Power down t » 4 | PDN PIS
' oY v
64fs — »[ 5 | BICK AK4393 VCOM
1
24bit Audio Data : »{ 6 | SDATA AOUTL+ Lch Leh out
’ Cli ui
fs —i »p[7 | Lrck AOUTL- 22— LPF
1
SN o p] Ren >
: SMUTE AOUTR+ e Reh Out
————— [ 9 | DFs AOUTR-
1
—i—»@ DEMO AVSS
Mode 1
—H—————{11| DEM1 AVDD
setting H
——»{12] piFo VREFH
1
+—— »[13]| DIFL VREFL
1
4 p[1a] DIF2 BVSS
i
1
Digital Ground —><— Analog Ground
1
1
=1
1
Figure 9. (Parallel mode)

Notes:
- LRCK =fs, BICK
- AVDD, DVvDD

= 64fs,

- AVSS, BVSS, DVSS

- AOUT

Digital Ground

System

Controller

M0039-J-02

Figure 10. Ground Layout
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Analog Ground

P/S
AK4393 VoM

AOUTL+

AOUTL-

AOUTR+

AOUTR-

AVSS

AVDD

VREFH

VREFR

BVSS
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ASAHI KASEI [AK4393]
1
AK4393 AVDD DVDD
AVDD DVvVDD BVSS
AVSS AVSS, BVSS, DVSS AVDD DVDD
AVDD DVDD
AK4393
2.
VREFH VREFL VREFH
AVDD VREFL AVSS VREFH VREFL 0.1uF
VCOM
10uF 0.1uF AVSS
VCOM
AK4393 VREFH/VREFL
3.
2.6V 2.4Vpp (typ@VREF=5V)
AOUT+ AOUT- V aout = (AOUTH+)-(AOUT-)
4.8V pp (typ@V REF=5V)
2's (2 )  7TFFFFFH(@24hit) 800000H(@24hit)
000000H(@24hit) V aout ov
AX SCF
Figure 11 LPF Figure 12
LPF 2dB SN
AK4393
1k 1k
AQOUT- * AAA%
1k 1n
+Vop
3.3n T
Analo
AOUT+ A A — > omg
1k in é -Vop
Figure 11. LPF 1
MO0039-J-02 2003/09
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ASAHI KASEI [AK4393]

+15
=100 <&]
ot
i S = Ou
~10u 430 0.1u
o S 47n
ﬁl
3 2 /\N\/ 0 100
620 24
1 92/\(4\’ i%’;}ﬁ%’vv\/% Lch
8 4.7n NJM5534D
=, = % ~ -Vr
—
O.lu% l
0.1u— —*10u
X +i10U q
O.lu%
Figure 11. LPF 2
MO0039-J02 2003/09
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ASAHI KASEI [AK4393]

28pin VSOP (Unit: mm)

*9.8+0.2 1.25+0.2
0.675
E—
28 15
gHHHHHHHHHHHHH e
N
= N
3 9
0 ©
O ’ -
A0HH0H0H0E0E D Baa
+0.1
0.22+0.1 0.65 0.15-0.05
. 0.1+0.1
Detail A
/
(@)
/ :
o
Seating Plane
NOTE: Dimension "*" does not include mold flash. \\>Lg‘}10°
W Material & Lead finish
Package molding compound: Epoxy
Lead frame material: Cu
Lead frame surface treatment: ~ Solder plate
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ASAHI KASEI [AK4393]

illililiilfilafillil

AKM

AK4393VF
XXXBYYYYC
O

iRLGERERGEEGE

XXXXBYYYYC data code identifier

XXXB: Lot number (X : Digit number, B : Alpha character )
YYYYC: Assembly date (Y : Digit number, C : Alpha character)
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ASAHI KASEI [AK4393]
2 MCLK LRCK BICK (Table7)
Lch Rch AK4393 2
(DvDD) MCLK
(Table 5)
16/20/24bit LSB Justified, 24bit MSB Justified (Mode 0,1,2,4) LRCK MCLK
(tLRM: Figure1l) Table7 min max
12S Compatible (Mode 3) BICK MCLK
(tBCM: Figure 12)
MCLK Units
DVDD CKS2 | CKS1 | CKSO | DFS min max
2 3.0t05.25v 128fs 0 0 0 1 0.4 17 ns
2 3.0t05.25v 192fs 0 1 0 1 -0.5 0.8 ns
2 3.0t05.25v 256fs 0 0 1 1 -0.7 0.7 ns
2 3.0t05.25v 256fs 1 0 0 1 -0.7 0.7 ns
2 3.0t05.25v 384fs 0 1 1 1 -1.7 -0.3 ns
2 3.0t05.25v 384fs 1 1 0 1 -1.7 -0.3 ns
2 4.75t05.25V 128fs 0 0 0 1 0.8 15 ns
2 4.751t05.25V 192fs 0 1 0 1 -0.2 0.5 ns
2 4.751t05.25V 256fs 0 0 1 1 -0.3 0.4 ns
2 4.75t05.25V 256fs 1 0 0 1 -0.3 0.4 ns
2 4.75t05.25V 384fs 0 1 1 1 -1.0 -0.3 ns
2 4.75t05.25V 384fs 1 1 0 1 -1.0 -0.3 ns
Table 7.
LRCK 50%DVDD
MCLK 50%DVDD
Figure 11. 16/20/24bit LSB Justified, 24bit MSB Justified
BICK 50%DVDD
MCLK 50%DVDD
Figure 12. 1°S Compatible
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