AKM [AK5367]

AsahiKASEI AK5367

ASAHI KASEl EMD
96kHz 24-Bit AX ADC with OV Bias Selector

I GENERAL DESCRIPTION

AK5367 is a high-performance 24-bit, 96kHz sampling ADC for consumer audio and digital recording
applications. The AK5367 uses an Enhanced Dual-Bit modulator architecture, this analog-to-digital
converter has an impressive dynamic range of 102dB with a high level of integration. The AK5367 has a
4-channel stereo input selector, an input Programmable Gain Amplifier with resistance. All this integration
with high-performance makes the AK5367 well suited for CD and DVD recording systems. The integrated
charge pump circuit can generate the negative power supply and remove the output coupling capacitor.

| FEATURES |

1. 24bit Stereo ADC
¢ 4:1 0V Bias Stereo input Selector
¢ Digital HPF for offset cancellation (fc=1.0Hz@fs=48kHz)
e Decimation LPF: -0.2dB@ 20kHz, -3.0dB@23kHz (fs=48kHz)
e Soft Mute
¢ Single-end Inputs
¢ S/(N+D): 90dB
¢ DR, S/N: 102dB
e Audio I/F Format: 24bit MSB justified, 1°S

2. Control Interface: 1°C-Bus
3. Master Mode / Slave Mode
4. Master Clock:
o 256fs/384fs (32kHz ~ 96kHz)
o 512fs/768fs (32kHz ~ 48kHz)
5. Sampling Rate: 32kHz to 96kHz
6. Power Supply
e Analog Supply: 4.5 ~5.5V
¢ Digital Supply: 3.0 ~ 3.6V
7. Ta=-20~85°C

8. Package: 30pin VSOP
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Figure 1. AK5367 Bock Diagram

MS0694-E-00

Downloaded from Elcodis.com electronic components distributor

DVDD

VCOM

LRCK
BICK
SDTO

MCLK
SCL

SDA

[AK5367]

2007412


http://elcodis.com/parts/6151406/ak5367.html

AKM [AK5367]

W Ordering Guide

AKS5367EF -20~ +85°C 30pn VSOP(0.65mm pitch)
AKD5367 Evalaion Boardfor AK5367
B Pin Layout
VCOM 1 @ 30 AVDD
LIN1 2 29 VSS1
RIN1 3 28 DVDD
LIN2 4 27 LRCK
RIN2 5 26 MCLK
LIN3 6 25 BICK
AK5367EF
RIN3 7 24 SDTO
Top View
LIN4 8 23 SCL
RIN4 9 22 SDA
RISEL 10 21 PDN
ROUT 11 20 CP
ROPIN 12 19 CN
LOPIN 13 18 CVDD
LOUT 14 17 VSS2
LISEL 15 16 CVEE
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PIN/FEUNCTION |

No. | Pin Name /O Functon
1 | veom o Comon Voltage Output Pin, AVvDD/2
Bias votage of ADCinput
2 | LIN1 | Lch Analbbg Inputl Pih
3 | RIN1 | Rch Analog Inputl Phn
4 | LIN2 | Lch Analbg Input2 Pih
5 | RIN2 | Rch Analbg Input2 Pn
6 | LIN3 | Lch Analbg Input3 Pin
7 | RIN3 | Rch Analog Input3 Pin
8 [ LIN4 | Lch Analog Input4 Pin
9 | RIN4 [ Rch Analog Input4 Phn
10 | RISEL I Rch Analbg InputPin
11 | ROUT O | Rch Feedback Bsisor Ouput Pin
12 | ROPIN O | Rch Feedback Bsisor InputPin
13 | LOPIN O | Lch Feedback Bsisor Intput Pin
14 | LOUT O | Lch Feedback Bsisor Ouput Pin
15 | LISEL I Lch Analog InputPin
Negatve Voltage Ouput Pin
Connect to VSS2 with a 10uF capadior that shoud have he low ESR
16 | CVEE o] (Equivalent Series Resistanamer all tenperature range. Wén this capacito
has the polarity, the positiyeolarity pin $iould be connected to the VSS2 p
Non polarity capacitors can also be used.
Charge Pum Ground P, OV
Connect to CVEE with a 10uF capador that shoud have he low ESR
17 | VSS2 - (Equivalent Series Resistanamver all tenperature range. Yén this capacito
has the polarity, the positiyeolarity pin $iould be connected to the VSS2 p
Non polarity capacitors can also be used.
18 | CvDD - | Charge Pum Power Supp! Pin, 3.0\~3.6V
Negative Ctarge Punp Cagacitar Terminal Pin
Connect toCP witha Q1uF capadior that shoutl have he low ESR(Equivalent]
19 | CN I Series Resistangever all tenperature range. Weén this capacitor has t
polarity, the positive polarity pin should bermectedo the CP pin. Non polarit
capacitors can also be used.
Paositive Charge Punp Camacitar Terminal Pin
Connect toCN with a Q1uF capadior that shoutl have he low ESR(Equivalent
20 | CP O Series Resistangever all tenperature range. Weén this capacitor has the
polarity, the positive polarity pin should bermectedo the CP pin. Non polarit
capacitors can also be used.
Power Down Mde & Reset Pin
21 | PDN | “H": Power up, “L": Power down & Reset
The AK5367 mist be resebnce upon power-up.
22 | SDA I/0 | Control Data Input/ Output Pin in I1°C Cantrol
23 | sSL | | Control Data Clock Ph in IC Cantrol
24 | soTO o Audio Seral Data Output Pin
“L” Output at Power-down rade.
Audio Seral Data Clock Pn
25 | BICK Vo “L” Output in Master Mode at PW bit= “0".
26 | MCLK [ Master Aock InputPin
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No. | Pin Name I/O Functon
ChannelClock Pn
27 | LRCK 110
“L” Output in Master Mode at PW bit=“0".
28 | bvDD - Digital Power Suppl Pin, 3.0~ 3.6V
29 | VSS1 - | Analog Ground R
30 | AvDD - | Analog Power SupplPin, 4.5~ 5.5V

Note: All inputpins excepanabg inputpins (RSEL, LISEL, LIN1-4, RN1-4) shoutl notbe Eft floaing.

m Handling of Unused Pin

The unusedniputpins shoull be processed approgidly as bebw.

Classficaion Pin Nanme Seting

LIN1-4,RIN1-4,LISEL,RISEL
LOPIN,LOUT,ROPIN,ROUT

Analog These pis shoudl be open.
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| ABSOLUTE MAXIMUM RATINGS |
(VSS1=VSS2=0VNote 1 Note 2

Parameter Symbol min max Units
Power Supplies: Analog AVDD -0.3 6.0 \%
Digital DVDD -0.3 6.0 \Y
Charge Punp CvDD -0.3 4.0 V
Input Current, Any Pin ExceptSupples IIN - +10 mA
Analog InputVoltage(LISEL,RSEL,LIN1-4, RN1-4 pins) VINA -0.3 AVDD+0.3 V
Digital InputVoltage N¢te 3 VIND -0.3 DVDD+0.3 V
Ambient Tenperature (Powered applied) Ta -20 85 °C
Storage Terperature Tstg —65 150 °C

Note 1. All voltages wth respecto ground.
Note 2. VSS1 and VSS2 wst be conne@d b the sane anabg ground Ane.
Note 3. PDN,SCL,SDA,MLK,BICK,LRCK pins

WARNING: Operaion ator beyond tese imits may resut in permanentdanege b the devece.
Normal operaton is notguaranteed at these extresn

| RECOMMENDED OPERATING CONDITIONS
(VSS1=VSS2=0Wlote J)

Parameter Symbol min typ max Units
Analog AVDD 4.5 5.0 5.5 Y,
Power Supplies | Digital DVvDD 3.0 3.3 3.6 Y
(Note 9 Charge Pump CVvDD 3.0 3.3 3.6 Y
DVDD-CVDD AVDD -0.3 0 +0.3 \Y

Note 4. The power up sequence begw AVDD, DVDD and CVDD is not critical.
In shve node, he AK5367 nust be power up ahe PDN pn = “L".
In master node, he AK5367 nust be power up ahe PDN pn = “L”, or when DVDD & powered up, NILK
clock nust input and the AK5367 wst bereset by the PDN pin="L"Theinternal register data is unknown until
PDN pin=“L". The power on/off sequence betwe®viDD, DVDD and CVDD is not critical, however when
DVDD is powered off, dldigital inputpins nust be Eft floaing or hedl to VSS.
The power off is raans that AVDD, CVDD ad DVDD are floating or short to VSS.

WARNING: AKEMD assunes no responsibility for thesage beyond the conditions in this datasheet.
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ANALOG CHARACTERISTICS

(Ta=25C; AVDD=5.0V, DVDD=CVDD=3.3V; VSS1=VSS2=0Vfs=48kHz,96kHz BICK=64fs;

SignalFrequencylkHz; 24bit Dats; Measurerantfrequency20Hz~ 20kHz atfs=48kHz,40Hz~ 40kHz atfs=96kHz;

unless otherwise specified)

Parameter | min | typ | max | Units
Pre-Amp Characteristics:
Feedback Resistance 10 50 kQ
S/(N+D) (Note § - 100 dB
S/N (A-weighted) (Note § - 108 dB
Load Resistance R (Note § 15 kQ
Load Capacitance C Ndte 6 20 pF
ADC Analog Input Characteristics: (Note 9
Resdution 24 Bits
Input Voltage (Note § 2.7 3.0 3.3 Vpp
S/(N+D) fs=48kHz —1dBFS 82 90 dB
BW=20kHz —60dBFS - 39 dB
fs=96kHz -1dBFS - 90 dB
BW=40kHz —60dBFS - 37 dB
DR «60dBFS, A-weghted) 94 102 dB
SN (A-weajhted) 94 102 dB
Interchannelsolation (fs=48kHz) Note 9 85 96 dB
InterchannelGan Mismatch 0.1 0.5 dB
Gain Drift 100 - ppm°C
Power Suppl Rejection (Note 10 - 50 dB
Power Supplies
Power Suppl Current
Nornal Operation (PDN pin = “H")
AVDD 15.5 23 mA
CvDD 25 4 mA
DVDD (fs=48kHz) 2 3 mA
DVDD (fs=96kHz) 4 6 mA
Power down rade (PDN pi = “L”") (Note 1)
AVDD+DVDD 10 100 pA

Note 5. This value is measured atOUT and FOUT pins ushg R= 47k, Rf= 24 k2 when he inputsignalvoltage s

2Vrms.

Note 6 This value d R_and G are load resistance and caipatcethattheLOUT and ROUT pins can drive  Rloes not
include he feedback resfor (Rf) and he inputimpedance ofite LISEL/RISEL pins.Thevalue of C, does not
include he internal impedance oftte AK5367.

Note 7. This value is measuedvia the fdlowing path. Pre-Anp — ADC.(Ri= 472, Rf= 24 KQ)

Note 8. Inputvoltage b LISEL and RISEL pis & proportonalto AVDD voltage. ¥p. Vin = 0.6 x AVDD (Vpp)

Note 9. 93dRtyp.) atfs=96kHz.

Note 10. PSR is applied to AVDhd DVDD with 1kHz, 50nvpp Sine wave.

Note 11. All digital inputpins are hel DVDD or VSS2.
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| FILTER CHARACTERISTICS (fs=48kHz)

(Ta=—20~ 85°C; AVDD=4.5~ 5.5V; DVDD=CVDD=3.0~ 3.6V)

Parameter | Symbol | min | typ max | Units

ADC Digital Filter (Decimation LPF):

Passand (Note 13 | £0.1dB PB 0 18.9 kHz
-0.2dB - 20.0 - kHz
-3.0dB - 23.0 - kHz

Stopband SB 28 kHz

Passband iRple PR +0.04 dB

Stopband Atenuaton SA 68 dB

Group Dedy Distortion AGD 0 us

Group Dedy Note 13 GD 20 1/fs

ADC Digital Filter (HPF):

FrequencyResponse Note 13 | —-3dB FR 1.0 Hz
—0.1dB 6.5 Hz

| FILTER CHARACTERISTICS (fs=96kHz)

(Ta=—20~ 85°C; AVDD=4.5~ 5.5V; DVDD=CVDD=3.0~ 3.6V)

Parameter | Symbol | min | typ max | Units

ADC Digital Filter (Decimation LPF):

Passband Note 13 | £0.1dB PB 0 37.8 kHz
—-0.2dB - 40.0 - kHz
-3.0dB - 46.0 - kHz

Stopband SB 56 kHz

Passband iRple PR +0.04 dB

Stopband Atenuaton SA 68 dB

Group Dedy Distortion AGD 0 us

Group Dedy Note 13 GD 20 1h4s

ADC Digital Filter (HPF):

FrequencyResponse Note 19 | —3dB FR 2.0 Hz
—0.1dB 13.0 Hz

Note 12. The passband andgband frequenes scaé with fs. For examle, PB= 18.9kHz@t0.1dBis 0.39375 x fs,

(fs=48kHz).

Note 13. The calculated delay #nmduced by digitalitering. This tine is fromthe input of an analog signal

o the seting of 24bt dat both channed to the ADC output register for ADC.

DC CHARACTERISTICS

(Ta=-20C ~ 85°C; AVDD=4.5~ 5.5V; DVDD=CVDD=3.0~ 3.6V)

Parameter Symbol min typ max Units
High-LevellnputVoltage VIH 70%DVDD - Y,
Low-Level InputVoltage VIL - 30%DVDD V
High-LevelOutput Voltage (lout=1mA) VOH DVDD-0.5 - Y
Low-Level Output Voltage

(Except SDA pin: lout=Ajn VOL - 0.5 Y,

(SDA pin: lout=3m VOL - 0.4 V
Input Leakage @rrent lin - +10 uA
MS0694-E-00 200742
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| SWITCHING CHARACTERISTICS

(Ta=-20C ~ 85°C; AVDD=4.5~ 5.5V; DVDD=CVDD=3.0~ 3.6V; C, =20pF)

Parameter Symbol min typ max Units
Master Clock Timing
512fs, 256fs Frequency fCLK 8.192 24.576 MHz
Pulse Wdth Low tCLKL 16 ns
Pulse Wdth High tCLKH 16 ns
768fs, 384fs Frequency fCLK 12.288 36.864 MHz
Pulse Width Low tCLKL 10.5 ns
Pulse Wdth High tCLKH 10.5 ns
LRCK Frequency fs 32 96 kHz
Duty Cycle Slave node 45 55 %
Master node 50 %
Audio Interface Timing
Slave mode
BICK Periad tSCK 160 ns
BICK Puse Wdth Low tSCKL 65 ns
Pulse \\ith High tSCKH 65 ns
LRCK Edge toBICK “1” (Note 14 | tLRSH 30 ns
BICK “1” to LRCK Edge (Note 19 | tSHLR 30 ns
LRCK to SDTO (MSB) (ExceptiS node) tLRS 35 ns
BICK “1” to SDTO tSSD 35 ns
Master mode
BICK Frequency fSCK 64fs Hz
BICK Duty dsSK 50 %
BICK “1” to LRCK tMSLR -20 20 ns
BICK “1” to SDTO tSSD -20 35 ns
Control Interface Timing (I*C Bus mode):
SCL Clock Frequency fSCL - 400 kHz
Bus Free Timr Between Transigsions tBUF 1.3 - us
Start Candition Hold Time tHD:STA 0.6 - us
(prior to first clock pulse)
Clock Low Time tLOW 1.3 - us
Clock High Time tHIGH 0.6 - us
Setp Time for Repeaed Sart Condition tSU:STA 0.6 - us
SDA Hold Time from SCL Falling Note 15 | tHD:DAT 0 - us
SDA Setip Time from SCL Rising tSU:DAT 0.1 - us
Rise Time of Both SDA and SC Lines tR - 0.3 us
Fal Time of Both SDA and SC Lines tF - 0.3 us
Setup Time for Sbp Condiion tSU:STO 0.6 - us
Pulse Width of Spke Noie tSP 0 50 ns
Suppressed by Input Filter
Capmcitive load on bus Cb - 400 pF
Note 14. BCK rising edge rast notoccur athe sane time as LREK edge.
Note 15. Data mwst be held long enough twidge the 300ns-transition tévof SCL.
MS0694-E-00 200742
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Parameter Symbol min typ max Units
Reset Timing

PDN Pulse Width (Note 16 tPD 150 ns

PDN “T” to SDTO valid at Slave Mode Npte 17 tPDV 4388 1fs

PDN “? to SDTO valid a Master Mode (Note 17 tPDV 4385 1fs
Note 16. The AK5367 can be redat bringing the PDN pin = “L".

Note 17. This cycle is the nunber of LRCK rising edges fronthe PDN pn = “H”.
MS0694-E-00 200742
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W Timing Diagram

1/fCLK

Figure 3. Cock Timing

50%DVDD

Figure 4. Audio Interface Timg (Slave mde)
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T o . 50%DVDD

50%DVDD

50%DVDD

Figure 5. Audio Intedce Tining (Master mde)

VIH

L i
r VIH
VIL
—>lle— i
tHD:DAT
Stop  Start Stop
Figure 6. fC Bus node Timing
—————————————————————————————————————————————————————————————————————————————————————————————————————————————— VIH
PDN
————————————————————————————————————————————————————————————————————————————————————————————————————————————— VIL
tPDV
T 5 Lo B Y 50%DVDD
PDN
Figure 7. Power Down & &etTiming
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OPERATION OVERVIEW

B System Clock

MCLK, BICK and LRCK clocks are requéd. The LREK clock inputmust be syichronzed wih MCLK, however he
phases notcritical. Table 1shows he rektionshp of typical sanpling frequencyand he systemclock frequencyThe

MCLK, BICK and naster/lave node sding are selced byCKS2-0 bts(Table 3.

In slave node, all external clocks (MCLK, BICK and LRCI{)ust be present unless PDN pin = “L". If these clocks are
not provided,the AK5367 may drawexcesgurrentdue b its use of nternal dynanicaly refresheddgic. If the exernal
clocks are not present, place the AK5367 in power-dowdatPDN pin = “L”"). In mester node, the raster clock
(MCLK) mustbeprovided unéss PDN pi = “L". It is notnecessaryo resetby bringing PDN pn “L” when clocks and

fs are changed. Theshoutl be changed ait soft mute (SMUTE bit = “1”) to avoids te swiching nose.

fs MCLK
256fs 384fs 512fs 768fs
32kHz 8.192\VHz 12.288MHz 16.384MHz 24.576VHz
44.1kHz | 11.2896MHz | 16.9344MHz | 22.5792MHz | 33.8688MHz
48kHz 12.288MHz 18.432MHz 24.576Hz 36.864MHz
96kHz 24.576VHz 36.864MHz N/A N/A
Table 1. Syster€lock Exanple (N/A: Not available)
Mode | CKS2 | CKS1 | CKSO| Master/Slae MCLK BICK
256/384fs (32kfs<96k > 48fs or 32fs
0 0 0 0 Slave 512/768fs E32Kfs§48k§ (Note 19 | (default
1 0 0 1 Reserved
2 0 1 0 Master 256fs (32kfs<96k) 64fs
3 0 1 1 Master 512fs (32kfs<48k) 64fs
4 1 0 0 Reserved
5 1 0 1 Reserved
6 1 1 0 Master 384fs (32kfs<96k) 64fs
7 1 1 1 Master 768fs (32kfs<48Kk) 64fs
Table 2. Operabn Mode Setct
Note 18. The SDTO oyt is 16bt when BCK=32fs input
MS0694-E-00 200742
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W Audio Interface Format

Two kindsof dataformats can be chosen thithe DIF bi (Table 3. In boh modes, he seral datisin MSB first, 2's

conplimentformat. TheSDTO is clocked out on the fallinglge of BICK. The audio interface supports botstar and
slave modes.In master node, BCK and LRCK are ouput with the BICK frequencyfixed b 64fs and e LRCK

frequencyfixed b 1fs.

Mode | DIF bit SDTO LRCK | BICK(Slave) | BICK(Master) | Figure
0 0 24bit, MSB jusified H/L > 48fs or 32fs 64fs Figure 8 | (default)
1 1 24bit, IS Campatible | L/H | > 48fs or 32fs 64fs Figure 9

Table 3. Audio Interface Foram

LRCK

0 1 2 2021222324

BicK(eafs) |[[]]

SDTO(o) 23|22| |4]3[2]1]0]

3:MSB, 0:LSB

2021222324

TRl B

5

Lch Data Rch Data

Y \

LRCK | |

0123 2122232425

BIcK(e4ts) | [[[][]

SDTO(o) 23|22| [4]3]2]1]o]
3:MSé:b:LSB i
>

Figure 9. Mbde 1 Timing

23|22| [4]3]2]1]o0]

5

Lch Data Rch Data

A

W Master Mode and Slave Mode

The AK5367 becoms slave ode when it isn the power-down wde (PDN pin = “L”") or exiting power-down. After
exiting the power-down rade, master mode shoud be seby CKS0-2 bts.

In master node, LRCK ard BICK pins are fl@ting until CKS0-2 bits fixed. Therefae BICK ard LRCK pins nust be
conneced wih 100 K2 pull-up or pul-down resstance.

MS0694-E-00 200742
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W Digital High Pass Filter

The ADC fes a dgital high pass filter fa DC dfset carcellation. The cu-off frequency of the HPF is 10Hz
(@fs=48kHz) and scas wih sanpling rae (fs).

m Power-down

The AK5367 is placed in the power-dowmdeby bringing PDN pin = “L"and the digital filter is also reset at the sam
time. Thi resetshoull aways be done aéir power-up. Athe power-down mde, he VCOM voltage & becone VSS1.
After exiting the power-down rade, he Charge purp circuit ispowered up, andién Pre-Anp circuit is aub poweredup
ard an amlog initialization cycle startdfigure 10. Therefore,hie ouputdat SDTO becores avaiable afer 4388 x
LRCK cycles at slave ade, and 4385 xRCK cycles at raster node. In thenitialization, the both channel of ADC
output is “0” of 2's corplement. After the initialization, th ADC output is settled to tliata equal to analog input
signal(the seting ime is sane as group dely)

Power Supply / o

(AVDD, DVDD, CVDD)

PDN !

Charge Pump
Internal State  Crereown Epowewpl

i

Power-down 'power»up

Normal Operation

]

I

I

I

1 ]

! 1

[}

| Normal Operation '

T T T
I

. : EN
! ]

[} ]

] )

[ [}

[l ]

1
. ov & o > ‘
CVEE Pin . ! cvoD ™~ -Cvwpp ,
N v '
ADC Power-down Ep°we’“ Initialize Normal Operation Power-down i"°‘"’e"”4 Initialize Normal Operation
Internal State : ! ] i
1 ] ' 1
! ' (2) (2) ! ! ! (2)
: 1D = b eGD ! A e
1 1 1 ] ]
Pre-amp In ' ] [ L " L
(Analog) . i w | ' | ‘ :'lv"\/\/\/
® | : — : @ | : —
ADC OUT ' “0"data idle Noise \_Idle Noise ! ‘O'data 1 !idle Noise /*
(Digital) 1 i 1 ] 1
1 1 1 ] ]
r t T
Clock In ) ! \ @ / !
MCLK,LRCK,BICK
Notes:

(1) 4388fs atslave node, 43855 atmaster node.

(2) Analbg ouput correspondig  digital inputhas group dey (GD).

(3) ADC oufputis “0” data atthe power-down rade.

(4) Place the AK5367 in power-dowroate ifMCLK, BICK and LRCK are not present.
(5) Power-upitme of Charge Pum Circuit. 260fs (skve node), 257 (maser mode).

Figure 10. Power-downp sequence exgie

MS0694-E-00 200742
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B System Reset

The AK5367 shou be resebnce bybringing PDN pi “L” after power-up. Athe slavemode,the internal timing starts
clocking bythe rising edge (fding edgeat Mode 1) of LRCK after exiting fromresetand power dowstate by MCLK.
The AK5367 is in power-down states until the LRCK is infttthe master node, bringing PDN pin “H” and exiting
from resetand power down ate by MCLK input

B Soft Mute Operation

Soft mute operaion is performed in the digital dormain of the ADC output When SMUTE bit goes “1”, he ADC output
data is attenatedto —o within 1024 LRCK cycles. When he SMUTE bit returned “0”, the mute is canceled and he
outputatenuaton gradudl changesd 0dB within 1024 LRCK cycles. If he softmute is cancelled before mite state
after starting of the operabn, he atenuaton isdiscontnuedand retirned b 0dB. The softmute is effective for changing
the sgnal source wihout stopping the sgnaltransnisson.

SMUTE bit

1024/fs 1024/fs
m < >

0dB ~ -
/()

Attenuation

=00

SDTO Output Data | “0” data

Figure 11. SoftMute Functon
Notes:
(1) The ouput signalis atenuaed by—oo within 1024 LRCK cycles (1024k).
(2) If the sdt mute is cacelledbefore the mute, the attewation is dscatinued ard retunedto 0dB by the sane cycle.

B Input Selector

The AK5367 ncludes 4ch greo nputsekcbors. The mputsekcor is4 to 1 sekcor and seby SEL2-0 bis (Table 4.

SEL2 bt SEL1 bt SELO bt Input Sekecor
0 0 0 LIN1/RIN1
0 0 1 LIN2 / RIN2
0 1 0 LIN3 / RIN3
0 1 1 LIN4 / RIN4
1 0 0 All off (Note) (defaut)

Table 4. InputSekcor
Note: The LOUT, ROUT pin are 0V.

MS0694-E-00 200742
-17 -

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6151406/ak5367.html

AKM [AK5367]

[Input sekcr swiching sequence]
The nputsekcor shoutl be changed ait soft mute to avold the swiching nose of he inputsekcbr (Figure 12.
1. Enabk the softmute before changig channel

2.Change channel
3. Disable the soft mie.

SMUTE bit

y
A
Y

A

0dB (1) (1)
Attenuation (2)

A
\ 4

=00

Channel LIN1/RIN1 >< LIN2/RIN2

Figure 12. Inputhannebkwitching sequence exaie

Note:
(1) The ouput signalis atenuaed by —co within 1024 LRCK cycles (10245).
(2) When changig channed, the inputchannekhoud bechanged dung (2). The pedd of (2) shou be around
200ms because there is semC difference between the channels.

MS0694-E-00 200742
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m Pre-Amp and Input Attenuator

[AK5367]

The nputATTs are consticted by adding the inputresstor (Ri) for LIN1-4/RIN1-4 pins and e feedback resior (Rf)
between LOPINROPIN pin and LOUTROUT pin (Figure 13. The nputvoltage range oftie LISELRISEL pn is
typically 0.6 x AVDD (Vpp). If the input voltge of the input selector exceeds 9% x AVDD, the input voltagef the
LISEL/RISEL pns nust be atenuatd to 0.6 x AVDD bythe inputATTs. Table 5shows he exanple of R and R.

C1=10pF

ADC
ADC
Rf C1=10pF
Figure 13. Pre-Amp and InputATT
e Exanple for inputrange
Input Range Ri [kQ)] Rf [kQ] ATT Gain [dB] | LISEL/RISEL pin
4Vrms 47 12 -11.86 1.02Vrns
2Vrms 47 24 -5.84 1.02Vrns
1Vrms 47 47 0 1Vrms

Note: The vautie of R is over 10K2.

MS0694-E-00
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W Charge Pump Circuit

[AK5367]

The internal charge pymrtircuit generates negative volté@¥EE) fromCVDD voltage.Thegenerated voltage is used

for Pre-Anp.
AK5367
To Pre-Amp
Charge ¢ >
CVDD—0—¥ Pumgp ‘ Negative Voltage
CPLcﬂ VSS2 JCVEE
Cp=0.1puF Cout=1uF
Figure 14. ®arge Purp Circuit
MS0694-E-00
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MW Serial Control Interface

The AK5367 suppostthe firstmode FC-bus sptem (max: 400kHz).
The pul-up resstance of SDA,SCL pis shoul be conneetd bebw the vokage of DVDD+0.3V.

1. WRITE Operatons

Figure 15shows the data transfer sequefurehe I°C-bus node. All conmands are peceded by a START condition. A
HIGH to LOW trarsition on the SDA lire while SCL is HIGH irdicates a START cuition (Figure 2). After the
START condtion, a shve addressisent This addresss 7 bits long folowed bythe eghth bit thatis a daa direcion bi
(R/W). The nost significant7 bits of the shve address arexBd as “0110001"lf the slaveaddressnatchesthat of the
AK5367, the AK5367 generas an acknovéddge and hie operéon is execuéd. The naster nmust generat the
acknowkdge-reéted clock puke and redasetie SDA line (HIGH) durihg the acknowgdge cbck puke Figure 23. A
R/W bit value of “1” indicateshatthe readoperatia is to be execued A “0” indicates that the write geratin is to be
executed.

The second kg conssts of the contol register address ofhe AK5367. The forrat is MSB first, and hosemost
significant6-bits are fixed b zeros Figure 17. The daa after the second kg contains contol dag. The fornatis MSB
first, 8bits (Figure 1§. The AK5367 generates an acknowledge after eatd ibyreceived. A data transfer is always
termnatedby a STOP codition gereratedby the master. A LOWo HIGH trarsition on the SDAline while SCL is
HIGH defines a STOP contiion (Figure 2).

The AK5367 can perforrmore than one bte write operaton pe sequence. Theaster can tansnit more thanonebyte
instead of terimating the write cycle aftehe first data byte is transferred.té&f receiving each data packet the internal
2-bit address couat isincrenmenkd by one, andhe nextdagis aubmaticaly taken into the nextaddress. Ithe address
exceeds 02H prior to generating the stop condition, the aduester will “roll over” to 00Hand the previous data will
be overwritten.

The daa on the SDA ine nust rermain siable during the HIGH perod of the clock. The HIGH or LOWstate of he daa
line can only change when the dtagignal on the SCL lire is LOW (Figure 23 except for the START and STOP

condtions.
s
T S
A R/W="0 (T)
R
T $ P
Slave Sub i
SDA |s Address Address(n) Data(n) Data(n+1) (‘W Data(n+x) H
A A A A A A
C C C c " ¢ c
K K K K K K
Figure 15. Data Transfer Sequence at tBeBus Mode
0 1 1 0 0 0 1 R/W
Figure 16. The FstByte
0 0 0 0 0 0 Al A0
Figure 17. The Secondyi:
D7 D6 D5 D4 D3 D2 D1 DO
Figure 18. Bte Stucture afer the second hig
MS0694-E-00 200742
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2. READ Operations

Setthe RW bit = “1” for the READ operaton of he AK5367. Afer transnisson of dag, the nester can readhe next
address’s data by generatingamknowledgeénsteadof ternminating the write cgle after the receipt of the first data word.
After receiving each data packet the int# 2-bit address counter is incremted by one, and the next data is
autonatically taken into the next address. If the addes®eds 02H prior to generating a stop condition, the address
counter will “roll over” to OOH and th previous data will be overwritten.

The AK5367 supposttwo bast read operanns:CURRENT ADDRESS READ and RANDOMDDRESS READ.

2-1. CURRENT ADDRESS READ

The AK5367 contains an internal addressnter that mintains the address tie last word accessed, incremted by
one. Therefore, if the last access (eitheead or write) were to addresghe next CURRENT READ operation would
access data frothe address n+1. After receipt of the sladdress with R/Wit set to*1”, the AK5367 generates an
acknowkdge, tansnits 1-byte of daf to the address sély the internal address couat and increment the internal
address counter by 1. If theaster dos not generate an acknowledge to tha thait generates a stop condition, the
AK5367 ceases trangssion.

s
T S
A R/W="1" T
R $ 0
T P
SDA |s i?c;lriss Data(n) Data(n+1) Data(n+2) (W Data(n+x) H
A A A A A A
c c c c B ¢ c
K K K K K K

Figure 19. CURRENT ADDRESS READ

2-2. RANDOMADDRESS READ

The randonread operation allows theaster to access anyamory location at randomPrior toissuing the slave address
with the R/W bit “1”, the master nastfirst performa “dummy” write operation. Tk nmester issues a start request, a slave
address (RN bit = “0") and hen te regster addressotread. Afer the regster addresssiacknowedged, he mester
immediately reissueshie sartrequestind he shve addess wih the RW bit “1”. The AK5367 hen generas an
acknowkdge, 1 bye of dat and ncrenents the internal address coustr by 1. If the mester does nogenerat an
acknowledge to the data but generate®p sbndition, the AK5367 ceases tramssion.

S S
T T S
A R/W="0 A R/W="1" T
R # R (o]
T T P
SDA |s i?gzss f\ggress(n) S ilc?c\i/rzss Data(n) Data(n+1) (1 Data(n+x) H
A A A A A A A
c c c c c c c
K K K K K K K
Figure 20. RANDOMADDRESS READ
MS0694-E-00 200702
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start condition stop condition

Figure 21. STAR and STOP @nditions

XXX
3

DATA i
OUTPUTBY |
TRANSMITTER 1

DATA !
OUTPUT BY i
RECEIVER E
i acknowledge
SCL FROM i B
MASTER ' 1 8 9
"~ r
______ clock pulse for
START acknowledgement
CONDITION
Figure 22. Acknowddge on he °C-Bus
1 | |
i i i -
SDA / i | >< i \
i i i --
: ! !
| | |
i i i o
. I,
i | i
I data line I change I
stable; of data
data valid allowed
Figure 23. B Transfer onhe PC-Bus
MS0694-E-00 200742
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W Register Map

Addr RegisteName D7 | D6 D5 « D4 ' D3 D2 D1 DO
00H | Power Down Control 0O + 0 0o 0o . 0 0 0 i PWN
01H | Input Selector Control 0 | 0 0 | 0o 0 | SEL2 . SEL1 ! SELO
02H | Clock & Format Control 0 : 0 | 0  DIF | CKS2 | CKS1 . CKSO : SMUTE
PDN pn = “L" resets tle regsters tatheir defadt values.
Note: Unused bits ost contain a “0” value.
Only write to address @H to 02H.
W Register Definitions
Addr | RegisteName D7 . D6 : D5 ! D4 { D3 ! D2 i D1 ! DO
00H | PowerDown Control 0 0 ; 0 ; 0 0 0 . 0 | PWN
R/W RD « RD | RD RD | RD | RD ! RD | R/W
Default 0O + 0 0 0 0 | 0 0 1

PWN: Power down comol
0: Paver cown. All registers are @t initialized.
1:Normal Operation(default)
“0” powers awn all sectims ard then ADC do not operate. Tle cotterts d all regster are ot initialized
ard erabled to write tothe redsters.

Addr | RegisteName D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
01H | Input Selector Control 0 | 0 | 0 0 0 | SEL2 | SEL1 : SELO
R/W RD | RD | RD ! RD ! RD ! RD ! RW | RMW
Default 0 : 0 0 0 0 | 1 0 0

SEL2-0:Inputsekcbor (Table 4
Initial values are “100".

Addr | RegisteName D7 « D6 : D5 . D4 D3 | D2 . D1 | DO

02H | Clock & Format Control O : 0 0 ¢ DIF : CKS2 : CKS1: CKSO: SMUTE
R/W RD ' RD : RD ' RW ' RW ' RW '@ RW '@ RMW
Default 0O ! 0 ¢ 0 0 ! 0 0 ! 0 | 0

SMUTE: Soft Mute control
0:Normal Operation(default)
1: SDTOoutpus softmuted.

CKS2-0:Operaton node setct(Table 3
Initial valuesare“000".

DIF: Audio interface forrat (Table 3
Initial valuesare“0” (24bit, MSB justified).

MS0694-E-00 200742
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SYSTEM DESIGN

Figure 24shows lhe systemconnediondiagram Theevalaionboard (AKD5367) demnstates applkation crculits, the
optimum layout, power suppl arrangerants and neasurerantresuts.

Digital 3.3V

N

DSP or uP

\ 2

AN
W

MA

VCOM AVDD
47K
WV 2 | LIN1 VSS1
47K
W 3 | RINT DVDD
47K
VW 4 | LIN2 LRCK [ 27 |€
47K
= 1 mrar4
Analog In %\l’( [ 5] RIN2 MCLK [26 €
VW 6 | LIN3 BICK |25
47K — AK5367 T
W 7 | RIN3 SDTO [24
47K
W 8 | LIN4 SCL [23 ]€
47K
VW {9 | RIN4 SDA [22 |€
+—110]| RISEL PDN [21]€
zz 10u
—1 11| ROUT cP 20—
24K *
—~M~—12] ROPIN CN
—W—13] LOPIN CVDD
24K
{14 LouT VSS2
zz 10u
L [75] useL cvee [i6—1 ™
Figure 24. Tyical Connecton Diagram
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1. Grounding and Power Supply Decoupling

The AK5367 requies carefubtention t power sipply and groundig arrangernts. AVDD, DVDD and CVDD are
usualy suppied fromthe anabg suppy in the system Alternatvely if AVDD, DVDD and CVDD are supjpdd
separadly, the power up sequenceriotcritical VSS1 and VSS2 of the AK5367 must be connected to analog ground
plane. Systemanabg ground and dital ground show be conneetd bgeher neard where he supples are broughdnto
the printed circuit board. Decouphg capadbrs shoull be as neaotthe AK5367 as poskie, with the snall value
ceranic capacitor being the closest.

2. Voltage Reference Inputs

The diferenia voltage betveen AVDD and VSS1 sethe aralog inputrange. VCOMs a sgnalconmon of his chip.
An electrdytic capacitar 2.2uF parallel witha Q1pF ceranic capacitor attached to VCOMrpeliminates the effects of
high frequencynoise. No bad currenimay be drawn fronthe VCOM pin. All signak, espedlly clocks, shoud be kept
awayfrom VCOM pins n order b avoid unwanéd couping into the AK5367.

3. Analog Inputs

An anabginputof AK5367is single-endednputto Pre-Anp through he exernalresstor. For nputsignalrange, adjust
feedback restor so hat Pre-Anp ouput may becone the inputrange §p. 0.6 x AVDD Vpp) of ADC (LISEL,RISEL
pin). Between he Pre-Anp ouput (LOUT, ROUT pin) and he ADC input(LISEL,RISEL pin) is AC coupkd wih
capacitor. Wien the inpedance of LIEL/RISEL pins 5“R” and he capadbr of betveen he Pre-Anp ouputand he
ADC inputis“C”, the cutoff frequencyis fc = 1{2rRC). Tte ADC aitput data format is 2s canplimert. The interral
HPF renoves the DC offset. Th&K5367 sanples the analog inputs at 64fs. Theitditfilter rejects noise above the stop
band except for nitiples of 64fs. The A367 includes an anti-aliasing filter (Riidr) to attenuate aoisearound64fs.

4. Attention to the PCB Wiring

LIN1-4 and RN1-4 pns arelie sunming nodes oftte Pre-Anp. Attention shoull be gven b avold coupingwith other
signals on those nodes. This can be agtishred by naking the wire lendt of the input resistors atort apossibleThe
sane theory also appiles o the LOPINROPIN pins and feedback resirs; keep he wire length to a minimum. Unused
inputpins anong LIN1-4 and RN1-4 pins shoud be Eft open.When exernaldevices are conneetl b LOUT andROUT
pin, the inputimpedances min. 15kD.

4. 1°C bus Connection

SCL and SDA pis shoull be conneeidto DVDD through he resstor based on’C standard. Ashiere sa proecion
between each pin and DVDD, the pullgal voltage rast be DVDD or lowerigure 25.

AK5367

Figure 25. SDA pi ouput
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| PACKAGE

30pin VSOP (Unit: mm)

*9.7+0.1 1.5MAX

0.3
30 16
gHHHHHHHHHHHHHH y
_ A
O ’ I~
JdHOBEEHEGHOHE O 15 )
0.22+0.1 } 0.12 @ 0.65 0_151?_-013
Detail A
/ \
o SR
S L s &
&! 2
~ o
NOTE: Dimension "*" does not include mold flash.
B Material & Lead finish
Packagenolding conpound:  Epoxy
Lea frame material: Qu
Leadframe surfacetreatrrent:  Solder (Pb free) plate
MS0694-E-00 200742
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| MARKING |

ililililiihdili kil

AKM

AK5367EF
® XXXBYYYYC

LGELGELGERERGL

XXXBYYYYC Date code identifier

XXXB : Lot nurber (X : Digit nuntoer, B : Alpha character)
YYYYC : Assenbly date (Y : Digit nurber, C : Alpha character)

I REVISION HISTORY

Date (YY/MM/DD) | Revision | Reason Page | Contens
07/12p7 00 First Edition

MPORTANT NOTICE

® These produstand heir specficaions are subjed¢b change whoutnotce.
When you consiler anyuse or apptaion oftheseproduds, please reke inquiries he saés office of AsahiKasei
EMD Corporaton (AKEMD) or auhorized dstributors as @ currentstatus of he producs.
® AKEMD assumesno liability for infringemert of ary patert, intellectual property, a other rights inthe agplication or
use of anyinformation conained hereai.
® Any exportof these produs or devtces orsysterrs contining them, may require an exporticense or dter official
approvalunder be law and regutions of he county of export pertining o cusbms and #riffs, currencyexchange,
or stategic meterials.
® AKEMD products are neither intended raathorized for use as critical cqranentgqer)in anysafey, life supportor
other hazard related device or sysiggm, and AKEMD assures no responsibilitfor such use, except for the us¢
approved with the express writterconsert by Repesetative Directa of AKEMD. As usedhere:
Notel) A critical conmponentis one whose féire o fundion or performmay reasonalyl be expead b resut,
wheter drecly or indirecty, in the loss of he safey or effecivenesof the device or systemcontiningit, and
which must therefae meet \ery high stardards d performarnce anl reliaklity.
Note2) A hazard relatedeviceor systemis one designed or intended for Idiepport or reintenance of safety or
for applications in redicine, aerospaceauclear energy, or othegefis, in which its failure to function gerform
may reasonalyl be expead b resut in loss of Ife orin significantinjury or danage b person or propeyt
® It is the responsibility of the buyer distributor of AKEMD poducts, who distributeslisposes of, or otherwise
places the product with a third party nimtify such third party imdvance of the abownient and conditions, and the]
buyer or distributor agrees to assuamy and all reponsibility and liability for and hold AKEMD hatess fromany
and al claims arising fromthe use of sai productin the absence of such iifdtaton.
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