ASAHI KASEI [AK4563A]

AKM AKA4563 A
Low Powe r 16bit 4c h ADC & 2ch DAC with ALC

| GENERAL DESCRIPTION |
The AK4563A is low power operation, 16bit CODEC that include 4ch ADC and 2ch DAC. The AK4563A
also includes ALC (Automatic Level Control) circuit, therefore is suitable for microphone application and
etc. As the ALC circuit can be stopped by controlling uP, IPGA can also be used as the manual volume.
Digital I/F can be input/output from 1.5V to 3.0V by external power supply. The AK4563A can be
powered-down by each block, therefore the AK4563A is suitable to low power dissipation in system.
| FEATURES |
1. Resolution : 16bits
2. Recording Functions
¢ 4ch Analog Inp ut PGA (Programmable Gain Amp lifier)
¢ Digital ALC (Automatic Level Control) circ uit
e FADEIN / FADEOUT
¢ Digital HPF for DC-offset cancellation (fc=3.7Hz@fs=48kHz)
o Peak-Meter Output (2ch)
. Playback Function
¢ Digital De-emphasis Filter (tc = 50/15us, fs=32k, 44.1k and 48kHz)
. Power Manage ment
. CODEC (ADC: 4ch, DA C: 2ch)
¢ Single-ended Inputs/Outputs
e Input / Output Level: 1.5Vpp @VREF=2.5V (= 0.6 x VREF)
¢ S/(N+D): 83dB(ADC), 86dB(DAC) @VREF=2.5V
¢ DR, S/N: 87dB(ADC), 91dB(DAC) @VREF=2.5V
. Master Cl ock : 256fs/38 4fs
. Sampling Rate: 8kHz ~ 50kHz
. Audio Data Interface Format: MSB-First, 2's compliment (AK451 6A Compatib le)
« ADC: 16bit MSB just ified, 16bit LSB ju stified, | S
« DAC: 16bit MSB just ified, 16bit LSB ju stified, | °S
. Power Supply
e CODEC, PGA: 2.3 ~ 3.0V (typ.2.5V)
¢ Digital I/F: 1.5 ~ 3.0V(typ.2.5V)
10. Power Supply Current
e ALL Power ON: 18mA
¢ (ALC + ADC) x 4ch: 13.5mA
¢ DAC: 5.5mA
11. Ta=-20~85°C
12. Package: 28pin VSOP
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W Ordering Gui de

AK4563AVF -20~ +85°C 28pin VSOP(0.65m pitch)
AKD4563A Evdudion boardfor AK4563A
H Pin Layout
our [ | 1@ 26 | ] PON
rROUT [ | 2 27 | ] cek
NTLL [ ] 3 26 | ] ocsN
INTRL [ | 4 25 | ] coml
INTLO [ ] 5 AKASE3A 24 | ] coro
INTRO |: 6 23 : BCLK
ExtL [ | 7 Top 22 | ] wmck
ExlR [ | 8 view 21 | ] LRrek
N [ ] o 20 | ] som
RN [ ] 10 19 | ] spro1
veom [ | 11 18 | ] sproo
AGND [ | 12 17 | ] v
va [ ] 13 16 | | DoND
VREF [ | 14 15 | ] w
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| PIN / FUNCTION

No. | Hn Name /10 Fundion
1 |LOUT O | Lch Analog OuputPin
2 | ROUT O | Rch Andlog OutputPin
3 |INTL1 I Lch INT #1InputPin
4 | INTR1 I Rch INT #1 InputPin
5 | INTLO I Lch INT #0Input Pin
6 | INTRO I Rch INT #0 InputPin
7 | EXTL | Lch EXT InputPin
8 | EXTR | Rch EXT Input Pin
9 |[LIN | Lch LinelnputPin
10 | RIN | Rch Linelnput Pin
Common Voltage Output Pin, 0.45 xVA
11 | VCOM o Bias voltage of ADC inputs and DAC outpus
12 | AGND - | Analog Giound Rn
13 | VA - | Analog Power Supgy Pin, +2.3~ 3.0V
ADC & DAC VoltageReferencelnput Pin, VA
14 | VREF | Usedasa vokage referenceof ADC & DAC. VREF is connectedexternaly to
fltered VA.
15 | VD - | Digital Power Supply Pin, +2.3 ~ 3.0V
16 | DGND - Digital Ground Rn
17 | VT - | Digitd I/F Power Supply Pin, 1.5~ 3.0V
18 | SDTOO O | Audio Seial Data#0 Ouput Pn
19 | SDTO1 O | Audio Seial Data#1 Ouput Pn
20 | SDTI | | Audio Seial Data InputPin
21 | LRCK [ Input’Output ChannelClock Pin
22 | MCLK [ Maste Clock Input Pin
23 | BCLK | | Audio Seial Data Clock Pin
24 | CDTO O | Conrol Data Output Pin
25 | CDTI | Contol Data InputPin
26 | CSN | Chip Seled Pin
27 | CCLK [ Contol Data Clock Pin
28 | PDN | Powe Down & ResetPin, “L”: Powe Down & Resd, “H”: Normal Opeaton

Note: All digital inputpinsshouldnot beleft floating.
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[AK4563A]

AB SOLUATE MAXIMUM RATING

(AGND, DGND=0V; Note 1)

Parameter Symbol min max Units
Power Suppy Analog (VA pin) VA -0.3 4.6 \%
Digital 1 (VD pin) VD -0.3 4.6 \%
Digita 2 (VT pin) VT -0.3 4.6 \%
| DGND —AGND | (Note 2) AGND - 0.3 \%
Input Current Any Pin Excet Suppies IIN - +10 mA
Analog InputVoltage
INTL1-0, INTR1-0, EXTL,EXTR, LIN, RIN, VREF VINA 0.3 VA+03 v
Digital Input Voltage VIND -0.3 VT+0.3 Vv
Ambient Tenperaure Ta -20 85 °C
Storage Tenperaure Tsig -65 150 °C
Note 1. All voltages with respectto ground.
Note 2. AGND andDGND shoutl be the sane voltage
WARNING: Opeation ator beyond teselimits may resultin permanent danmegeto the device.
Normal operdion is not guanateed attheseextremes.
| RECOMMENDED OPERATING CONDITIONS
(AGND, DGND=0V; Note 1)
Parameer Symbol min typ max Units
Power Suppy | Analog (VA pin) VA 2.3 25 3.0 Vv
Digital 1 (VD pin) (Note 3) VD 2.3 0rvA-0.3 25 VA Y,
Digital 2 (VT pin) VT 15 25 VD \Y
Referene Analog RéderenceVoltage
Voltage (VREF pin) (Note 4) VREF VA v
Note 1. All voltages with respectto ground.
Note 3. Minimum value is the high value ether 2.3V or VA-0.3V.
Note 4. VREFand VA should be samvoltage.
* AKM assunes no responsibility fothe ugge beyondhe conditions in thiglatasheet.
MS0067-E-02 2004/12
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| ANALOG CHARACTERISTICS

(Ta=25°C; VA, VD, VT=2.5V; fs=48kHz; Signal Frequency =1kHz Measurenentfrequercy = 10Hz~ 20kHz
S/(N+D), D-Rangeand SN arevaue ggainstFull-scde; Unless ohewise speified)

Parameter | min | typ | max | Units
Input PGA Char acteristics (IPGA):
Input Voltage
(INpTLl-O,a?NTRl-O, EXTL, EXTR, LIN, RIN pins) (Not 5) 1.35 L5 1.65 Vpp
Input Resistance MIC (INTL 1-0,INTR1-0,EXTL,EXTR pins) 6.5 10 14.5 KO
LINE (LIN, RIN pins) 80 125 176
Step Size MIC LINE
(Note 6) +28dB~ -8dB +6dB ~ -30B 0.1 0.5 0.9 dB
-8dB~ -16dB -30dB~ -38dB 0.1 1 1.9 dB
-16dB~ -32dB -38dB~ -54dB 0.1 2 3.9 dB
-32dB~ -40dB -54dB~ -62dB - 2 - dB
-40dB~ -52dB -62dB~ -74dB - 4 - dB
ADC Anal og Input Characteri_stics: _ (Note 7)
Resoluion 16 Bits
SIN+D) (-2dBFSInpui 74 83 dB
D-Range (EIAJ) 81 87 dB
SN (EIAJ) 81 87 dB
Interchannélsolation 85 100 dB
Interchanné Gain Mismetch 0.2 0.5 dB
DAC Analog Output _Characteristics: Measured by LOUT/ROUT
Resoluion 16 Bits
S(N+D) (0dBFS Inpuf) 77 86 dB
D-Range (EIAJ) 85 91 dB
SN (EIAJ) 85 91 dB
Interchannélsolation 85 100 dB
InterchannéGain Mismetch 0.2 0.5 dB
Output Voltage (Nok 8) 1.35 1.5 1.65 Vpp
Load Resistance 10 kQ
Load Caactance 20 pF
Power Suppl ies
Power Suppy Current: VA+VD+VT
Normal Operdion (PDN= “H")
All Power ON (PM4-0="1") 18 27 mA
IPGAO+ADCO+IPGA1+ADC1 (PM3-0="1") - 135 - mA
DAC (PM4=“1") - 5.5 - mA
Powe-down mode (PDN-“L") (Note9) 10 100 A

Note 5. Ful-scak votage ofanaloginputs when IRSAO and IPGAL bis are'0” and are setto OdB. Its voltage is
proportond to VREF.Vin = 0.6 XVREF.

Note 6. IPGA1 does not hava gan table of LINE side

Note 7. ADQO isinputfrom INTLO/INTRO or EXTL/EXTR or LIN/RIN andit measureincludedin IPGAO. The gan of
IPGAQ is set0dB. ADCL1 isinputfrom INTL1/INTR1 and it measure included in IRSAL. The gain of IPGAL is
se 0dB.
DC-offsetin “IPGAO+ADCO0” and“IPGA1+ADC1"are canelled by internal HPF.

Note 8. Anabg outputvoltage is propoibnalto VREF. Vout = 0.6 XVREF.

Note 9. All digital inputpins exept for PDN pin are héd VT or DGND, andPDN pin is hdd DGND.
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| FILTER CHARCTERISTICS

(Ta=25°C; VA, VD=2.3~ 3.0V; VT=1.5~ 3.0V; fs=48kHz De-enphass =OFF)

Parameter | Symbol | min | typ max |  Units

ADC Digital Filter (Decimation LP F):

Passbad (Notel0) +0.1dB PB 0 18.9 kHz
-1.0dB - 21.8 - kHz
-3.0dB - 23.0 - kHz

Stopband (Na¢ 10) SB 29.4 kHz

Passbad Rpple PR +0.1 dB

Stopband Atenuaton SA 65 dB

Group Dedy (Note 11) GD - 17.0 - 1/fs

Group Dedy Distortion AGD 0 us

ADC Digital Filter (HPF):

Frequenyg Response (Na 10) | -3.0dB FR - 3.7 - Hz
-0.56dB - 10 - Hz
-0.15dB - 20 - Hz

DAC Digital Filter:

Passbad (Notel0) +0.1dB PB 0 21.7 kHz
-6.0dB - 24.0 - kHz

Stopband (Nat 10) SB 26.2 kHz

Passbad Rpple PR +0.06 dB

Stopband Atenuaton SA 43 dB

Group Dedy (Note 11) GD - 14.8 - 1/fs

Group Dedy Distortion AGD 0 us

DAC Digital Filter + Analog Fil ter:

Frequeny Response0 ~ 20.0kHz |  FR | | 405 | dB

Note 10. The pasbad and sbpband frequacies sale with fs. For exanple, ADC: PB=0.4%4 x fs(@-1.0dB) DAC:
PB=0.454 xfs(@-0.1dB).
Note 11. The @lculating dday time which occurredby digitd filtering. The tme is from the input of analog sgnalto

sdting the 16bit data of both channes to the output register for ADC.

For DAC, thistimeis fromseting thel6bi daaof boh chainekoninputregister to he outputof analog signal

DC CHARACTERISTICS

(Ta=25°C; VA, VD=2.3~ 30V, VT=1.5~ 3.0V)

Parameer Symbol min typ max Units
InputHigh LevelVoltage VIH 80%VT - - \Y,
Input Low Levd Voltage VIL - - 20%VT V
OutputHigh Level Voltage: lout=-400pA VOH VT-0.4 - - Y,
Output Low LevelVoltage lout=400uA VOL - - 0.4 V
Input LeakageCurrent lin - - +10 pA
MS0067-E-02 2004/12
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| SWITCHING CHARASTERISTICS

(Ta=25°C; VA, VD=2.3~ 3.0V, VT=1.5~ 3.0V; C, =20pF)

Parameter Symbol min typ max Units
Control Clock Frequency
Master Clock(MCLK) 256fs: Frequenc fCLK 2.048 12.288 12.8 MHz
Pulse Width Low tCLKL 28 ns
Pulse Width High tCLKH 28 ns
384fs:Frequency fCLK 3.072 18.432 19.2 MHz
Pulse Width Low tCLKL 23 ns
Pulse Width High tCLKH 23 ns
Channé Sdection Clock (LRCK) frequency fs 8 48 50 kHz
Duty 45 50 55 %
Audio Interface Timing
BCLK Period tBLK 3125 ns
BCLK Pulse Width Low tBLKL 130 ns
Pulse Width High tBLKH 130 ns
BCLK “{” to LRCK tBLR -tBLKH+50 tBLKL-50 ns
LRCK to SDTOMSB) (ExceptllS mode) tDLR 80 ns
BCLK “{” to SDTO tDSS 80 ns
SDTI Hold Time tSDH 50 ns
SDTI Setup Tine tSDS 50 ns
Control Interface Timing
CCLK Period tCCK 200(Note 12) ns
CCLK Pulse Width Low tCCKL 80 ns
Pulse Width High 1 tCCKH 80 ns
Pulse Width High 2 tCKH2 80 ns
CDTI Setup Tine tCDS 50 ns
CDTI Hold Time tCDH 50 ns
CSN “H” Time tCSW 150(Note 12) ns
CSN*“” to CCLK “1” tCSS 50(Noke 12) ns
CCLK“T™ toCSN “1” tCSH 50 ns
CDTO Ouput Deby Time tDCD 70 ns
CSN “I” to CDTO(Hi-Z)(Note 13) tCCZz 70 ns
ResetCalibration Timing
PDN Puke Width tPDW 150 ns
PDN “T” to SDTA/SDTO1 vald tPDV 4128 1/fs

Note 12. fs> 22.4kHz.
In the caseof fs < 22.4&Hz, these thre@araneters mustmed a rektionship of
(tCSW + tCSS + 6 x tCCK) > 1/(32 x fs) in addtion b these spefdications.For exanple, when tCCK=200ns
and tCSS=50ns atfs=8kHz, CSW(min) is 2657nsWhentCSW=150ns antiCSS=50ns fs=8kHztCCK(min) is
618ns.
When08H or 09H addresssreadandfs < 39.1kHz, tCCK must med a rebtionship CCK > 1/(128x fs) in
addition  these spedficaions.For example, whe fs=8kHz, {CCK(min) is 977ns.

Note 13. R =1kQ/10% Change (Puled-upoperaes for VT.)
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W Timing Diagram
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Figure2. Audio Data InputOutput Timing (Audio I/F Format No.0)
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Figure3. WRITE/READ CommandInput Timing
tCSW
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Figure4. WRITE Data Input Timing
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| OPERATION OVERVIEW |

W System Clock Input

Theclockswhich aerequied to opeate areMCLK (256fs384fs),LRCK (fs) and BQ.K (32fs~). The maser clock
(MCLK) shoubl besynchronizd with LRCK butthe phases free of care.

The MCOLK can beinput256fs @ 384fs.When 384fs is inputtheinternd master clodk is divided into 2/3 aubmaticaly.
*fs is sanpling frequency.

All externd clocks (MCLK, BCLK and LRCK) shaild dwaysbe presentwhena&er ADC or DACis in operaton. If these
clocks aenot providel, the AK4563A may draw excess arrent andit is notpossble to operag propery beauseutilizes
dynamic refreshed logi internally. If the external clocksare notpresent, the AK4563A shoul be in the pover-down
mode

B System Reset

AK4563A shoutl be resetonce bybringing PDN pin “L” uponpowe-up. After thesystem resetoperaton, the all internal
AK4563A regsters arenitial value.

Theinitial cycle is4128/fs=86ns@fs=48kHz. During offet calbration, theADC digital data outputsf both channels
are forcel to a2's conpliment “0”. Output dat of setles data equivalent for anabg inputsignal after offset cdibration.
This cycle is rot for DAC.

As anormal offsetcalbration may not be exeated, nohing write a address 01Huring offsetcali braion.

MS0067-E-02 2004/12
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[AK4563A]

Power Supply

PDN pin may be “L” at power-up.}_ a128is _ 4128/fs |
ADS(t:altr;ternal ////////////////% PD INIT Normal PM INIT Normal
GD —»! ~<— —» “—GD (1) —> ;«—GD

AN AVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAY ATAVAVAVAY

sotoor odaa | Idle(sz)ise (3) “0"data ) —

DA,Sfa'tr:ema' 7 o Normal PM Normal

SDTI . ; “0"data 7
R S YO —» D) GD (1) —» —

Controlregister, 7 77 7 1 INIT-1_| T2 [ Normal [ INIT-2 [ Normal

to register

7 nnibits [ nhibit2 |

Normal

f mregis Inhibit-1 |

Normal

External clocks

[ 6

\ The clocks may be stopped. /

Figure8. Power-up/Pwer-downTiming Exanple

¢ INIT: Initializing. At this time, STAT bit is“0”. When this flagbecomes“1”, INIT processhas completed.
IPGAO ard IPGAL are MUTE state.

e PD: Power-down saite. ADC is output“0”, analog ouput of DAC goesfl oaing.

o PM: Power-down sate by opegating Power Managenent bit

¢ INIT-1: Initializing al registers.

¢ INIT-2: Initializing read only registers in control registers.

e Inhibit-1:  Inhibits writing and readng to all control registas.

o Inhibit-2:  Inhibits writing to al control registas.

Note: Pleaserefer to “explanation of regista” aboutthecondtion of eat registe.

(1) Digita output mrrespondig to anéog input and analog outputcorrespondingto digital inputhavethe group
delay (GD).

(2) If the anabg sgnaldoesnotbeinput thedigital outpus have theop-amp of inputand sonme naise in ADC.

(3) ADC daais“0" daiaat powe-down.

(4) A fewnoise ocaursatthe “J 1 of PDN signal Pleasemute theandog output exiernally if the noiseinfluences

the system application.
(5) Whenthe external clocksare stoppé, the AK4563Ashoul be n the power-down rade (DN pin = “L” or
PM5-0 bt =“0") .
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H Digit al High Pass Filt er (HPF)

The ADC hasHPFfor the DC offsetcancd. The cut-off frequency of HPFis 3.7Hz (@fs48kHz)and it is-0.15dB at
20Hz. Italso sctes wih the sanpling frequency (fs).

B Audio Serial Interface Format

Datais shifted infoutthe SDTI/SDTOO, 1pinsusing BCLK and LRCK inputs. Bur seial daa are sekcid by the DIFO
andDIF1 pins & shown h Table 1. In al modes, lhe seial daais MSB-first, 25 wmpliment formatand t is latched by
“1 of BCLK.

When DIF1="0" and DIFO="1", only BCLK=64fsis acceptble.

No. | DIF1bit | DIFObit | SDTO0/SDTO1(ADC) | SDTI(DAC) BCLK Figure
0 0 0 MSB justfied LSB justified >32fs | Figure9 | RESET
1 0 1 LSB justified LSB justified = 64fs Figurel0
2 1 0 MSB justified MSB justified > 32fs Figure1l
3 1 1 I°S conpatible I°S conpatible >32fs | Figurel2
Table 1. Audio Dat Formet
LRCK _] | [
0 9 10 11 12 13 14 15 (l) 1 2 3 7 9 10 11 12 13 14 15 6 1
BCLK(32fs) | %%
| | / |
SDTO(0) 7|6|5|4|3|2|1|0 15|14|13|/7|6|5|4|3|2|1|O 15|
SDTI(i) ! % :
14 15 16 17 18% 31 0 1 2 3 % 14 15 16 17 18 /% 31 0 1
BCLK(64fs) % | %
. % % % .
spT00,1(0) |15]1a]13] | [2]1]0] _ 15|14|13|%2|1|o| % (5]
| % / |
. _
SDTI(i) Don't Care |15| 14|%| 1 | 0 Don't Care |15| 14| ﬂ 1 | 0
115:MSB, 0:LSB N ! i
Lch Data >« Rch Data —>

Figure 9. Audio Daa Timing (No.0)

| |
15 16 17 18 19 20/ 31 15 16 17 18 19 20/ 31 O 1
/ /
/I_I_I_I_l_I_I_I_L/// -
L %

/ : .
_ -
SDTO0,1(0) 15 15|14|13|12|/|1|0I 15 15|14|13|12|% | 19|

LRCK _|

BCLK(64fs)

SDTI(i) Don't Care |15|14 | 13| 12| 1 | 0 Don't Care |15|14 | 13| 12| ﬂ 1 | 0
[}

1 15:MSB, 0:LSB ! !
— Lch Data P> Rch Data —P

Figure10. Audb Daa Timing (No.1)
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ASAHI KASEI
LRCK
% 10 11 12 13 14 /// 10 1 12 13 14
“”%“
SDTI) 1(0) 15|14|/|8|7|6|5|4|3|2|1 |o|15| 4%|8|7|6|5|4|3|2|1 |oI
(I) 1 2 3 14 15 16 17 18% 1 2 3 % 14 15 16 17 18% 31 (') 1
BCLK(64fs)_!_|_|_|_\_|_|_[ % | % % |
sp100.1(0) [B[@[B] 1 2 [1]0] 15|14|13|1.§2|1|0| o
[} I / |
SDTI(i) 15|14|13| 1|o| Don't Care 15|14|13|1%2|1|0| Don't Care 15|
ElSZMSBl oS8 Lch Data —Mii ) Rch Data —P'E
Figure1l. Audb Daa Timing (No.2)
LRCK | L
BCLK(32fs) | | |_|3|_| |
:g;c()lc))l(o” 15ll4|13| |7|6|5|4|3|2|1|0 15|14|1| |7|e|5|4|3|2|1|o

|
1

17 18 31 0

&\\\\\\\\\\\\\\\\\\\\\\\\\\\i\\\\\\\\\\\\\\\\\\\\\\\\\\\\

BCLK(64fs) 0 T i m% 1 | I Wﬂ% |
50100.100 I15|14|13|%z|1|o| |15|14|1s| 1o |
SDTI()) 15|14|13| |z| 1]o| Dontcare [15]14]13 | |2|1|0|Don'tCare
M‘-SB Lch Data »L Rch Data _J
Figure 12. Audb Data Timing (No.3)
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B Control Regist er R/W Timing

The da& on the 4wiresseaial interface consits of op-code(3bit), addresgLSB-first, 5bit) and contol dat (LSB-first,
8bit). Thetransnitting dag.is outputto ead bit by “J” of CCLK, the recéving daais latched by“1T” of CCLK. Writing
data becomes effedive by“T” of CSN. Realing data bemes Hi-z (Fbating) by “ T of CSN. CSN shoutl be héd to “H”
atnoaccess. Ircaseof conneting betveen CDTI andCDTO, the I/F can beasoconblled by 3-wires.

cSN | T

0o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

WRITE _CDTI o;io|o;;1|orl>2| A0|A1‘A2|A3|A4.| DO|D1|D2‘D3|D4|D5|D6|D7 %%/

EEEmEmAREL

_CDTO Hi-Z IDO|D1|D2‘D3|D4|D5|D6|D7|Hi;z
op0-op2: Op code (110:READ, 111:WRITE)

-15-
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B Register Map

Addr Register Name D7 | D6 | D5 { D4 : D3 : D2 i D1 : DO
00H | Input Sekct O . 0 0 : 0 ! LINE: EXT ! INTL : INTO
01H | Power Management 0O | 0 | PM5 | PM4 | PM3 | PM2 | PML | PMO
02H | ModeContol O : O : O : FS . DIFL . DIFO ; DEM1 | DEMO
03H | Timer Sdect FDTM1 | FDTMO | ZTM1 | ZTMO | WTM1 | WTMO i LTM1 i LTMO
04H | ALC Mode @ntrol 1 0O ' 0 ! LMAT1:LMATO: FDATT | RATT1 : RATTO ! LMTH
05H | ALC Mode Control 2 O | REF6 : REF5 | REF4 : REF3 | REF2 : REFl : REFO
06H | Opeation Mode O : 0 ZELMN. FR . STAT : FDIN ; FDOUT: ALC
07H | Input PGA Contol 0 | IPGA6 | IPGA5 | IPGA4 | IPGA3 | IPGA2 | IPGAL | IPGAO
08H | Pealold Lch PHL7 | PHL6 | PHL5 | PHL4 | PHL3 | PHL2 | PHL1 @ PHLO
09H | ReakHold Rch PHR7 | PHR6 | PHR5 | PHRA | PHR3 | PHR2 | PHRL | PHRO

B Register Defi nitio ns

Thefollowing condition can not read and write all registers.

* PDN pin = “L”"
Addr | Register Name D7 : D6 : D5 : D4 : D3 : D2 : D1 : DO
00H | InputSekct 0O ! 0 ! 0 { 0 | LINE ! EXT ! INT1 ! INTO
RIW R/W
RESET 0O ! 0 ! O ! 0 ! 0 ! 0 ! 1 ! 1

INTO: Seledt ON/OFF of INTLO and INTRO (0: OF, 1: ON)
INT1: Seledt ON/OFF of INTL1 and INTR1 (0: OFF, 1: ON)
EXT: SelectON/OFFof EXTL and EXTR (0:OFF, 1: ON)
LINE: Seled ON/OFF of LIN and RN (0:OFF, 1:0N)

When LINE bi is “1”, INTO, INT1 and EXTbits are ignored.

Gain tables of IP@G\0 and IPGA1 arechanged by LINEbit.

WhenLINE bitis “1”, gain table of IPGA be@mes LINE side.But IPGA1 becomes nute state beause itdoesnot
have a LINE thle.

When INTO and EXTbits change inb “1” at the sane time, input signds aremixed by Gain 0dB.

MS0067-E-02 2004/12
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Addr | Regista Nane D7 D6 D5 D4 D3 D2 D1 DO

01H | Power Managenent 0 PM5 PM4 PM3 PM2 PML PMO
R/W R/W

REET 0 0 1 1 1 1 1

PM5-0: Power Managenent (0: Power down,1: Power up)

PM1-0: IPGA and ALC circuit powe control.
After exiting PM1-0 = “00", IPGA goes reset value. (refer to “Operation of IPGA” desaiption)

PM1 PMO IPGA1 IPGAO
0 0 OFF OFF
0 1 OFF ON
1 0 Lch ON ON
1 1 ON ON RESET

Table 2. IRGA and ALC circuit power contol

PM3-2: Powe contol of ADC

PM3 PM2 ADC1 ADCO
0 0 OFF OFF
0 1 OFF ON
1 0 Lch ON ON
1 1 ON ON RESET

Table 3. ADC power contol

Whenthe nunber of ADC channesis changed, ®3-2 bits should bevia “00” (ADCO and

ADC1 arepowead-down.).

For exanple, in caseof changng from2ch node(PM3-2 bits =“01") to 4ch node (PM3-2 bit

="“11"), PM3-2 bi shoutl changeinto “11” via “00".

All Power-down > 2ch Mode
(PM3-2 =“00") IR (PM3-2 =“01")
A
3ch Mode 4ch Mode
(PM3-2 = “10") (PM3-2 = “11")

Figure14. ADCPower-updown Squene by Power Managenent bit

In caseof exiting al power-down node (PM3-2 = “00"), the initializing cycle (4128fs) is

started. Thenal outpus of ADC becone “0".

In case of3ch mode (PM-0 =“10", PM3-2 = “10"), right chainel of IPGA1 and ADQ is

poweaed-down. Then mht chawnelof ADC1 is output“0”.

MS0067-E-02
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PM4: Powe control of DAC

PM5: Used both as poweontol of anabg loopbak circuit and as seldion of MUX. (0: DAC, 1:
Analog loopback)

When BM5 goes “1] input for outputAMP is sdected to analog loopbackcircuit from DAC
output. Ouput MUX and AMP are powerd-down when PDN = “L"or PM4 = PMb = “0".

The lbopba& outputand the MUX sdecing DAC outputis a MIXER with the swich in
pradice Thereforewhen both PM4 and RM5 sdect ON, the anabg loopback signdand DAC
output are mixed by Gain 1.

PM5-0bits can beparially powered-dow by ON/OFF (“1"/ “0") of PM5-0 bits. When PDN ph
goes“L”, all the crcuit in AK4563A can be pwered-down regedlessof PM5-0 bis.

When theAK4563A is poweaed-downby PM5-0 bits, conents of registers are kpt.

Howeve IPGA gain is rese when PM1-0 bis are “00". (refer to “Operaton of IPGA”
descrption)

VCOM circuit is powered-down when RV bit isall “0".

MCLK, BCLK and LRCK should nostopped excpt the caseof PMO = PM1 = PM2 = PM3 =
PM4 =PM5 =“0" or FDN="L".

MS0067-E-02 2004/12
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Organization of Power Management bit

MS0067-E-02

PM5
PM1-0 PM3-2 J PM4
IPGAO . MUX
— » ADCO
ALC DAC AMP
IPGAL _
—> A »ADC1
1) All Power
PMO: 1 PM1-0 PM3-2 j PM4
PM1: 1
pmz1  —'PEA%—s-lapco DAC MUX
ALC AMP
PM3: 1
PM4: 1 SOAL
PMS: 0 o
—> A »ADC1
2) 2ch REC Mode
PMO: 1
PML: 0 PM1-0 PM3-2
PM2: 1
PM3:0 ___5|IPGAO »|ADCO
PM4: 0 ALC
PMS5: 0
. PMS5
3) 2ch REC monitor
PMO: 1
PM1: 0
M2, 1 PM1-0 PM3-2 j
PM3: 0 | IPGAO »ADCO MUX
PM4: 0 ALC AMP
PMS5: 1
4) 3ch REC Mode PM1-0 PM3-2 J
PMO: 0
PM1: 1 —> IPGAO - ADCO
ALC
PM2: 0
PM3: 1
PM4: 0 EI-(?E:Al Lch »|apC1 Lch
PMS5: 0
5) 4ch REC Mode PM1-0 PM3-2 /T
PMO: 1
PM1: 1 —> IPGAO - ADCO
ALC
PM2: 1
PM3: 1 IPGAL
PM4: 0 —p ALC »ADC1
PMS: 0
6) Play
PMO: 0
PM1: 0 PM4
PM2: 0
MUX
PM3: 0 DAC AMP
PM4: 1
PMS5: 0
7) Analog-Through Mode
PMO: 1 PM5
PM1: 0 PML-0
PM2: 0
PM3: 0 — »|IPGAO MUX
PM4: 0 ALC AMP
PMS5: 1
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Addr | Regista Name D7 | D6 | D5 D4 | D3 : D2 : D1 DO
02H | ModeContol 0O | 0 | 0 FS | DIF1L | DIFO | DEM1 | DEMO
RIW R/W
REET 0 ¢ 0 | 0 1 ¢ 0 ¢ 0 ! 0 ! 1

DEM1-0: Sdect De-enphass frequency
The AK4563A includesthe digital de-enphass filter (tc = 50/1ms) by IR filter. The filter
correspondsat three sepling frequences (32kHz,44,1kHzand 48kHz). Thede-enphass filter
sekced by DEMO andDEMO bits areenabled for input audio dat.

Table 4. Séect De-emphasis frequency

DIF1-0: Séect Audio Seri# Interface Format (AK4516A conpatible)

DEM1 DEMO Mode
0 0 44.1kHz
0 1 OFF RESET
1 0 48kHz
1 1 32kHz

No. DIF1 DIFO | SDTOO/SDTOL(ADC) | SDTI(DAC) BCLK Figure
0 0 0 MSB justified LSB justified > 32fs Figure 9
1 0 1 LSB justfied LSB justified =64fs Figure 10
2 1 0 MSB justified MSB justfied > 32fs Figure 11
3 1 1 I°S conpatible I°S campatible >32fs | Figure 12

Table 5. Sled Audio Serial Interface Format

RESET

FS Seled Sanpling Frequency
0fs=32kHz
1fs=48kHz (RESET)

FS bit can se limiter period (LTM1-0 bit), remvery period (WTM1-0 bt), zeo crossng timeout
(ZTM1-0 bi) and FACEIN/FADEOUT period (BTM1-0 bit) the same period at fs=32kHz and

48KkHz.

MS0067-E-02
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Addr | Regista Name D7 | D6 | D5 : D4 : D3 ! D2 D1 DO
03H | Timer Sdect FDTM1 | FDTMO | ZTM1 | ZTMO | WTM1 | WTMO | LTM1 | LTMO

RIW R/W
REET 0O ¢ 0 ¢ 0 ¢ 0 ' 0 0 ! 0 ! 1

LTM1-0: ALC Limiter Peiod
ThelPGA vaue is changedmmediately. Whenthe IPGA vale is changedcontinuousy, the change is

done bythe perod speified by LTM 1-0 bit
Theseperiods arevaue at fs=32kHz (FSbit = “0") or fs=48kHz(FShit = “1").

RESET

LTM1 LTMO Period
0 0 63us
0 1 125us
1 0 250us
1 1 500us

Table 6. ALC Limiter Opeation Reriod

WTM1-0: ALC Recovey Waiting Peiod

A period of recovey opaation when any limiter operdion doe notduring ALC operaton.
Recovey opeation is doneatperiod sé¢ by WTM1-0 bits.

When the inputsignd level exeeeds ato remverywaiting ounter resetlevel setby LM TH bit, theaub

recoverywaiting ounter is reset

The waitingtimer starts when thinput signalevd becones below the autoecorery waitingcounter

reset level.

Theseperiods arevaue at fs=32kHz (FSbit = “0") or fs=48kHz(FShit = “1").

RESET

WTM1 WTMO Period
0 0 8ms
0 1 16ms
1 0 64ns
1 1 512ns

Table 7. ALC ReoveryOpeaation Waiting Period

ZTM1-0: Zerocrossig timeoutat writing opeation byuP and ALC recovey opegation
When IPGA of eaxh LR chainek do zeo aossing or itmeout indepadenty, the IPGA value is

changed byuP WRITE opeation orALC recovey opeaation.

Theseperiods arevaue at fs=32kHz (FShit = “0") or fs=48kHz(FShit = “1").

MS0067-E-02
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RESET

ZTM1 ZTMO Period
0 0 8ms
0 1 16nms
1 0 64nms
1 1 5128

Table 8. ZeraCrossing Tingout
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FDTM1-0:FADEIN/OUT Peiod Setting

[AK4563A]

The FADEIN/OUT operation is doneby a peiod setby FDTM1-0 bits when FDIN or FDQUT bits are
set“1”. When IPGA of eah L/R channeldozero cossing a timeout indgenderiy, thelPGA value is

RESET

changed.
Theseperiod are védue & fs=32kHz (FSbit = “0") or fs=48kHz(FSbit =“1").
FDTM1 FDTMO Period
0 0 24ms
0 1 32ms
1 0 48ms
1 1 64ms

Table 9. FADEIN/OUT Peiod

MS0067-E-02
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Addr | Registe Name D7 : D6 : D5 : D4 : D3 : D2 : D1 : DO
04H | ALC Mode @ntrol 1 0 | 0 ! LMATLl ! LMATO: FDATT @ RATTLl: RATTO: LMTH
RIW RIW
REET o : 0 : 0 | 0 . 0 | 0 | 0 ! 0

LMTH: Auto Limiter Detedion Level/ Auto Recovey Waiting Counér ResetLevel

LMTH ALC Limiter Detection Level ALC Recovery Waiting Counter Rese Level
0 ADC Input> —4.0dB -4.0dB> ADC Input> -6.0dB RESET
1 ADC Input>—-2.0dB -2.0dB> ADC Input> -4.0dB

Table 10. Auto Limiter Detection Level / Auto Recovery Waiting Counter ResetLevel

RATT1-0: ALC Recovely GAIN Step
During theALC recoveryopeation, he nunbe of seps chaaged fromcurrentlPGA value is set For
exanple, when he arrrent IPGAvalue is 30H, RATT1="0", RATTO= “1" are setIPGA changes ©
32H bythe aito limiter operdion, the inputsignallevel is gained by 1dB (=0.5dBx 2).
When the IPGA vaue exceealsthe referacelevel (REF6-0), he IPGA value doe notincrease

RATT1 RATTO GAIN Step
0 0 1 RESET
0 1 2
1 0 3
1 1 4

Table 11. ALC Recovey GAIN Step

FDATT: FADEIN/OUT ATT Step
During the FADEIN/OUT operaiton, thenumber of sepschanged froncurrentiPGA valueis set. For
exanple, whe the arrent IPGA valueis 30H, FDATT = “1” are set IPGA changego 32H (FADEIN)
or 2EH(FADEOUT) bythe FADEIN/OUT operaton, the inputsignallevel is ganedby 1dB(=0.5dBx
2).
When the IPGA value exeedshereference level (REF6-0) orO0H, the IPGA value does notincrease
FDATT | ATT Step
0 1 RESET
1 2
Table 12. FACEIN/OUT ATT Step

LMAT1-0: ALC Limiter ATT Step
During the ALC limiter opeation, when nput signal exceeals the ALC limiter deedion level setby
LMTH, the nunber of sieps atenuaed from currentlPGA value is setFor exanple, when the current
IPGA vdue is 68H in the sate of LMAT1-0 = “11", it bemmes IPGA=64H by the ALC limiter
operaion, the input signd level is attenuatd by 2dB (68.5dBx 4).
The ALClimiter periodis st by LTM1-0 bits atZELMN = “1” and ZTM1-0bits atZELMN = “0".
When the attenuaton valie exceedslPGA =“00H” (MUTE), it clips  “00".

LMAT1 LMATO ATT Step
0 0 1 RESET
0 1 2
1 0 3
1 1 4

Table 13. ALC Liniter ATT Step

MS0067-E-02 2004/12
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Addr | Regista Nane D7 D6 | D5 D4 | D3 D2 D1 DO
05H | ALC Mode Control 2 0 REF6 | REF5 REF4 | REF3 REF2 REF1 REFO

R/W R/W
REET 0 28H

REF6-0: S¢ the Reference vale atALC RecoveryOpeaation

During the ALC recvery opeation, when IPGA value becones the refeence vdue setby REF6-0, he
gain of the ALC recovey operdion exeeds le referacevaue. The rderence vale is s& commonly as
for Lch andRch of IPGAO and IPGAL.
Duringthe ALC recovey operaton, if IPGA value exceeds he séting rderencevalue by GAIN opeaaton,
IPGA doesnot become thelarger tha the réferencevalue.
For exanple, when REF6-0= 30H, RATT = 2 sgp and IPGA =2FH, IPGA will be@me 2FH + 2 step =
31H bythe ALC recovery operabn, but IPGA value beomes 30H asREF vale is 30H.
IPGA shoud be ertainly sé to the sane value a smeller than REF value before ergring ALC mode

(including the FADEIN/OUT operaion).

MS0067-E-02

GAIN(dB)
DATA Step Level
MIC LINE
60H +28.0 +6.0
5FH +27.5 +5.5
5EH +27.0 +5.0
[ ] [ ] [ ]
28H +0.0 -22.0 0.5dB 73
27H -0.5 -22.5
[ ] [ ] [ ]
19H -7.5 -29.5
18H -8.0 -30.0
17H -9.0 -31.0
16H -10.0 -32.0
[ ] [ ] (] 1dB 8
11H -15.0 -37.0
10H -16.0 -38.0
OFH -18.0 -40.0
OEH -20.0 -42.0
o . . 2dB 12
05H -38.0 -60.0
04H -40.0 -62.0
03H -44.0 -66.0
02H -48.0 -70.0 4dB 3
01H -52.0 -74.0
00H MUTE MUTE 1

Table 14. Stting ReferenceValue atALC Recovey Opeaation
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Addr | Registe Name D7 | D6 D5 D2 | D1 : DO
06H | OpeationMode o o &M FDIN | FDOUT | ALC
R/W RIW R/W
REET 0 : 0 | 0 0 | 0 . 0

ALC: ALC Enabk Flag
0: ALC Disable (RESET)
1: ALC Enabk

FDOUT: FADEOUT Enale Hag
0: FADEOUT Disabk (RESET)
1: FADEOUT Enale

FDIN: FADEIN Enabk Flag
0: FADEIN Disabk (RESET)
1: FADEIN Enale

STAT: Statws Flag

0: ALC (including FADEIN and FADEQJT) operation or initializing opeation (REET)

1: ManualMode

STAT bit is “0” during initializing operdion dter exiting powe-down byPDN pin. After the finish of he

initializing opaation, STAT bit bemmes “1”.

During the ALC operation, STAT bit bemmes “1” after the max “1” ATT/ GAIN operdion is completed by

internal stae.

FR: Sdect ALC operéion Mode

0: The ALC operdion @rrespondgo impulsenoise (RESET)

1: The ALC operdion isthe sane as AK4516A

ZELMN: Enable zererossing detetion at ALCLimiter operation

0: Enable (RESET)
1: Disable

In case ®ZELMN = “0”, IPGA of each L/Rchannel dazero crossing@r timeoutindepadently, thdPGA
value is changedby the ALC operaton. Zgo aossngtimeoutisthe sane as he ALC recovey opeation.In

case of ZELMN= “1", theIPGA value ischangedmmediately.

MS0067-E-02
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Addr | Regista Name D7 | D6 | D5 | D4 ! D3 | | . DO
07H | InputPGA Contol 0 | IPGA6 | IPGA5 | IPGA4 | IPGA3 | IPGA2 | IPGAL | IPGAO
RIW R/W
REET 0 28H

IPGAG6-0: Input Andog PGA; 97 levels; Commonly Lch and Reh of IPGAOandIPGAL.

The IPGA védue shoud be he sane or sraler than REFvalue before the ALC1 operdion including he
FADEIN/FADEOUT operaion.
When IPGA gan ischanged, IP@\6-0 bisshoutl bewritten while PM1-0 bis are not'00” and ALCbit is
“0”. (refer to “Operaton of IPGA” descripton)

GAIN(dB)
DATA Step Level
MIC LINE

60H +28.0 +6.0
5FH +27.5 +5.5
5EH +27.0 +5.0

[ ] L] [ ]
28H 40.0 -22.0 0.5dB 73
27H -0.5 -22.5

[ ] L] [ ]
19H -7.5 -29.5
18H -8.0 -30.0
17H -9.0 -31.0
16H -10.0 -32.0

[ ] [ ] [ ] 1dB 8
11H -15.0 -37.0
10H -16.0 -38.0
OFH -18.0 -40.0
OEH -20.0 -42.0

. . . 2dB 12
05H -38.0 -60.0
04H -40.0 -62.0
03H -44.0 -66.0
02H -48.0 -70.0 4dB 3
01H -52.0 -74.0
00H MUTE MUTE 1

Table 15. InpuiGan Setting

There is rot LINE tablein IPGA1

IPGA valueisreseta PM1-0=“00".

MS0067-E-02

Downloaded from Elcodis.com electronic components distributor

-26-

2004/12


http://elcodis.com/parts/6159564/ak4563a.html

ASAHI KASEI [AK4563A]

W Operation of IPGA
[Reading operabn]

Whenthe IPGA valueis read by uP, the IPGA value is thewritten vale finaly. Therefore,the adud value nmay differ
to the IPGA value which is read by uP.

[Writing operation & ALC Enale]

During the ALC operaion induding theFADEIN/OUT operaion, if thelPGA value is writen by uP, thelPGA value
doesnot reflect the presat value.

[Writing operation & ALC Disabk]

Thezero crossing deecion of IFGA is done ¢ L/R chanek indep@denty. Zerocrossing imeout is s¢ by ZTM1-0

bits.

When the control regster is written from pP, the zero crossng counger for L/R channés commonly is resetandits

counerstarts. When thesignaldetects zero crossigor zeo crossig imeout, thewritten value fromuP becomes a véid

for the first time.

In caseof writing © the @ntrol registe continualy, the contol register shout be writen by an inerval more than zero

crosshg timeout. If an appoinied nterval is written, thereis possble to the different value thelPGA value of LR

channds. For exanple, when he presat IPGA value is updated byzero crosshg deection in a channelof onesideand
othe channelis notupdagd, if the newdatis written in IPGA, the updéed chanelis kegoing the lastIPGA value and
othe channéis updded to anew IPGA vaue by the lastzero cossig counter. Thereforezero crossig counér does
notresd when the zero crossig detecion is waiting.

[IPGA Gain after completing ALC opeation]

The IPGA gan changel by ALC opeation is not refleced to the IPGA register. Theréore, when conpleting ALC
operdion (ALC bit; “1” = “0"), the IPGA register is different from the acud gain of IPGA. The vale should be
re-writtento the IPGA registe in order to set the adual gain of IPGA with aregister value.

[Operation of IRGA at powe-downby the contol registe]
Gain of IPGAO and IRSA1L isresetwhen MM 1-0 hits are“00”, and the IPGA operation stats from the default value
after exiting M 1-0 bis = “00". WhenlPGA6-0 bis arereal, the register valueswritten bythelast write operaton are
read outregardlss he actual gain.

[Operation of IRGA whenthe nunberof IPGA channes is changed]
When the nunber of IPGA channes is changed, PM-0 bis shoutl be done a “00". If PM1-0 bis are notdone va
“00", thereis a posdility that gan between IPGAO and IPGAIs different. However, powered-upall channés become

the sane gain when IPGA value is written at ALC disabled stae (ALC hit = “0") or the ALC Limiter/Recovery
operdion is done.

MS0067-E-02 2004/12
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Addr | Regista Name D7 | D6 | D5 : D4 : D3 ! D2 D1 DO
08H | LchPeakHold PHL7 | PHL6 { PHL5 | PHL4 | PHL3 | PHL2 : PHLL | PHLO
09H | Rch Pe& Hold PHR7 | PHR6 | PHRS | PHR4 | PHR3 : PHR2 | PHRL ! PHRO
R/W RD
RESET 00H
PHL7-0: Lch Pek Hold (Absoluke Value)
PHR7-0:Rch Pe& Hold (Absolut Value)
The peak datis outputfrom ADCQO, it is hel L/R independetly.
Theseregistersareresetby reading from pP.
20 xlog 1o [(Data) / 256)]< PeakL evel [dB] < 20x log ;o [(Data+1) / 256)]
Data Peaklevd
FFH 0.0dB ~ -0.034dB
FEH -0.034dB~ -0.068dB
FDH -0.068dB ~ -0.102dB
[ ] [ ]
02H -38.62dB~ -42.14dB
01H -42.14dB~ -48.16dB
00H -48.16dB~ -oo(infinity)
Table 16. PelaLevel
Theseregisters are reséonthe following anycondtions.
-PDN pgn ="L"
-PM2 = PM3 = “0”
MS0067-E-02 2004/12
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[ FUNCTION DETAIL

B ALC Operation
1. ALC Limiter Operation

During the ALC limiter operaiton, when ether Lch orRch in IPGAO andIPGAL exceed ALC limiter deecion level
(LMTH), IPGA valueis dtenuaed by ALC limiter ATT step (LMAT1-0) aubmaticaly. Then thelPGA value ischanged
cormmonly for L/R channekin IPGAO and IRGAL. Timeoutperiod & setby LTM1-0 bis. The opeation for atenuatonis
doneconinuousy unil the inputsignallevel beomes LMTH or less. Afer finishing the operdion forattenuaton, if
ALC bit doesnotchangeinto “0”, the opeation of dtenudion repeats when the input signallevel exceed LM TH.

When FRbitis“0”, the ALC operdion mrrespondsa the impulse nose n addtionalto the ALC opeation of AK4516A.
Then ifthe irpulse noise is applied aZELMN = “0”, the ALCrecovey operationbecones thefaster period thaa set
of ZTM1-0 bits. In case ofZELMN = “1", it becones thesarre period asLTM 1-0 bis.

When FR bitis “1”, the ALC operaiton in AK4563A is the sane as AK4516A's.

[Explanation for ALC opeaation]

Limiter starts

ATT Level (LMAT1-0) vl . ) ATTLevel LMATI-0)

Limiter Detection Level(LMTH) / {____ATT Level (LMAT1-0)

(1) 2dB

Recovery Waiting Counter

Reset Level (LMTH) oo
Limiter Update Period (LTM1-0) Limiter finish
Figure 16. Disable ALQerocrossing detectioELMN = “1")

(1) When the signais input betveen 2dB, the AK4563A does not opetathe ALC limiter and reovery.

MS0067-E-02 2004/12
-29.

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6159564/ak4563a.html

ASAHI KASEI [AK4563A]

(3) Zero crossing timeout (ZTM1-0)

ATT level (LMAT1-0)

A
A4

Limiter detection level (LMTH).

Recovery waiting counter reset level (LMTH)

Limiter detection level (LMTH)-----------------—--------

A
A4

ATT level (LMAT1-0)

(3) Zero crossing timeout (ZTM1-0)

Figurel7. Incase of ontinuing te limiter opeation (ZELMN = “0")

(1) When teinputlevel exceeds he ALC limiter deecionlevel, the ALC limiter operdion sarts. Zeracrossng counte
stats & the sanetime.

(2) Zero crossing degdion. When the inpu signd is deeded, thelPGA vale is atenuakd unil the value setby
LMAT1-0 andthe ALC limiter operaiton is finished.

(3) Zero aossingtimeout is se by ZTM1-0 bits. But the firstzero aossingtimeout cycle after starting the limiter
opeation may bethe shortcycle bythe state of the last zero crosshg wunte. (For exanple, in caseof doing the
limiter operdion durngthe reoveryoperdion)
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2. ALC Recovey Operdion

TheALC recoveryoperaiton wats untl atime of sdting WTM1-0 bts after completing the ALC limiter. If the input
signd does not exeed “ALCrecovey waiting couner reselevel (LMTH)”, the ALC recovey opegationisdone The
IPGA vaue increasesaubmaticdly by this opaation up b the sé referencdevel (REF6-0 bit). Then he IPGA value is
setfor L/R commonly. The ALC recovey opeaation is doneat a period s¢ by WTM1-0 bits.

When L/R channek in IPGAOandIPGA1 are deteded by zero crossing operation duringéWTM1-0, the ALC recovery
operatonwaits untl WTM1-0 period and the nextrecovey opegation is done

During the ALC recovery operatioor the recovery waitingvheneither input signdevel of L/R channelsn IPGAO and
IPGA1 exceal the ALC limiter detecion level (LNTH), the ALC recovery operation charges into the ALC limiter
operaton immediately

In caseof “ALC remverywaiting counér rese level (LM TH) < InputSignd < ALC limiter deedion level (LMTH)”
during the ALC recoveryopeaation,thewaiting imer of ALC recovery operation is reset Therefore, i case of‘ALC
recovery waiting counter rese level (LMTH) > Input Signal”, the waiting timer of ALC recvery operation stats.

If the impulse noiseis suppled at FR =“0", the ALC recovey operaion beomes the faste peaiod thanasetof ZTM1-0
and WIM1-0 bits. When FR bit is “1”, the ALC operaion in AK4561 is the same as AK4516A’s.

Limiter detection level (LMTH)

/_\ Recovery waiting counter

/ reset level (LMTH)
SS During recovery counter reset

Zero crossing detect
1)

WTM counter starts >

Y.

ZTM counter starts

(2) WTM counter starts (2)
WTM counter starts

ZTM counter starts

(2)

WTM counter starts

Figure 18. The transition from the limiter operation to the recovery operation

(1). Whentheinputsignalis bdow the ALC recoverywaiting couner resetlevel, the ALC recovay opeation wats te
time seé by WTM1-0 bits. If the input sgnal does not ex@ed he ALC limiter detecion level or the ALC recovay
waiting couner resetlevel, the ALC recoveryoperaiton is doneonly once

(2). The IPGA value is changed bythe zero crossig opeation in ALC recoveryoperaion, butthe nextcounte of the
ALC remvery waiting timeris akostarting.

Other:

When achannelof onesideenters the limiter opegaton duing thewaiting zero crossing, the presentALC recovery
operaion stopsaccordng asthe snal value ofIPGA (achannelof waiting zero crossng), the ALC limiter operationis
done.

When both chainek are waiting for he next ALC recovey opeation, theALC limiter operaton is done fromthe IPGA
value of a pontin time.
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(1) Recovery waiting counter reset level (LMTH) or reference value of recovery operation (REF6-0)

T l/
Zero Crossing Detect / \ / \ l
N e A A A
NAT |

y \\\/ \/

(2) Zero crossing timeout (ZTM1-0) & Recovery waiting time (WTM1-0)

-«
v

<+— Gain Level (RATT1-0)

Figure19. TheALC Remvery Operdion

(1) When the inputsignalexceedsthe ALC recovey waiting couner resglevel, the ALC re®veryoperdion stopsthe
ALC recoveryoperaton is repeaed whenmpu signad level is below “ALC recovery waling counerresetievel
(LMTH)” agan. When thelPGA value by repating theALC recmveryopeaton reachethereferene level (REF6-0
bits), the ALC recoveryoperaiton stops also.

(2) ZTM1-0bits se zero cossingtimeoutand WTM1-0 bis ses the ALC recoveryoperaton period. When the ALC
recverywaiting time (WTM1-0 bis) is shorer thanzerocrossingtimeout peiod of ZTM1-0 bk, the ALC recovery
is operged by thezero crossig timeout perod of ZTM1-0 bit. Therefore,in this case theauto remvery operaion
periodis not consant.
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Does not chagethe following registers dumg the ALC operaton.
e LTM1-0, LMTH, LMAT 1-0, WTM1-0, ZTM1-0, RATT,REF6-0, ZELMN

> Manual-Mode

!

WR (Power Management Control & Signal Select registers)

!

WR (ZTM1-0, WTM1-0, LTM1-0)

'

WR (LMAT1-0, RATT, LMTH)

!

WR (REF6-0)

!

WR (IPGA6-0) * The value of IPGA should be the

¢ same or smaller than REF’s.

WR (ALC="1", ZELMN)

!

ALC Operation

No

Finish ALC mode?

WR (ALC=*0")

!

> RD (STAT)

No

Yes

Finish ALC-Mode and become manual-Mode

Figure20. Regista's se-up sequeceat ALC operdion
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B FADEIN Mode

In FADEIN Mode thelPGA vale is inceasedat the valie sé by FDATT when FDINbit changes front0” to “1”.
Theupdat peiod @n be setby FDTM1-0 bits. TheFADEIN Mode is always deected bythe zerocrossing opeation.
This opeationis kept over the REF vdue or untl the limiter opeation atonce If the limiter operaiton is done dumg
FADAIN cycle, theFADEIN operaton beomes the ALC operaon.

NOTE: WhenFDIN and FDOUT bits are “1”, FDOUT opek&tion is endled.

IPGA Output
ALC bit
FDIN bit [
« O
1) @) 3) 4)

Figure21. Exanple for controlling sejuencein FADEIN operaiton

(1) WR (ALC =FDIN =“0"): The ALC opeation isdisabked. Tostat theFADEIN operaton, FDIN bit is writtenin “0”.
(2) WR (IPGA="“MUTE"): ThelPGA outputis muted.
(3) WR (ALC =FDIN =*"1"): The FADEIN opeation garts. The IPGA change from the MUTE state to the FADEIN
operaion.
(4) TheFADEIN opeation is doneuntl thelimiter deedion level (LMTH) or the referace bvel (REF5-0). After
conpleting theFADEIN operaton, the AK4563A becores theALC opeation.
(5) FADEIN time can be s¢by FDTM1-0 and FDATT bits
E.g. DTM1-0 =32ns, FDATT = 1s&p
(96x FDTM1-0)/ FDATT =96x 32ns / 1=3.07s
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B FADEOUT Mode

In FADEOUT node the presat IPGA value is decreased unit the MUTE state when FDOUT bit changesfrom “0” to
“1”. This operéionis always detecied bythe zerocrossing opetrton.

If the large signaisinput b the ALC circuit during he FADEOUT operaton, the ALC limiter operaiton is done.
However atotal time of the FADEOUT operdion is the sane time, even if the limiter opeaationis done.The period of
FADEOUT is s¢by FDTM1-0 bits, a nunier of step can be séy FDATT bit.

When FDOUT bit changesinto “0” during the FADEOUT opegtion, theALC opeation start from the preset IPGA
value.

When FDOUT and ALCbits change into “0” atthe sanetime, the FADEOUT operaion sbps adthe IPGA becomesthe
value atthattime.

NOTE: WhenFDIN and FDOUT bits are“1”, FDOUT opestion is endled.

IPGA Output

ALC bit

FDOUT bit

(2)

1) 3) @ ©® © @O ©

Figure22. Exanple for controlling seuencein FADEOUT operaion

(1))WR (FDOUT = “1"): The FADEQUT opeation starts. Then ALCbit should be atays “1”.
(2) FADEOUT time can be seby FDTM1-0 and FDATT M.
Duringthe FADEIN operaion, the zerocrossihg timeout period isignored and becoea thesarne asthe FADEIN
period.
E.g. DTM1-0 =32ns,FDATT = 1s&p
(96x FDTM1-0)/ FDATT =96x 32ns / 1=3.07s
(3) The FADEOUT operdion is completed. ThelPGA value is the MUTE state. If FDOUT bit is kegping “1”, the IPGA
value is keeping the MUTE state.
(4) Analog and digital outputs nmutes externally . Thenthe IPGA value is tle MUTE stde.
(5)WR (ALC = FDOUT = “0"): Exit the ALC and FADEQIT opeations
(6)WR (IPGA): TheIPGA value changes heinitial vaue (exiting MUTE state).
(7YWR (ALC ="“1", FDOUT ="“0"): The ALCopeation resarts. But the ALC bit shoutl notwrite untl completing zeo
crossing opeation of IPGA.
(8) Release a mute funcion of anabg and digital outputsexterndly.
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| SYSTEM DESIGN

Figure23 showsthe systemconnecton diagran. An evduaion board(AKD 4563A) is available which demonstates
applcation drcuits, the optimum layout, power supplyarrangerents and measurerantresults.

— 1 |Lout PDN

—— 2 |rour ceLk
>—f— 3 |InT2 CSN

>—— 4 |InTR2 coti |25
>——— 5 |INTLO coto |24
>—4— 6 |INTRO BCLK |23
>—f— 7 |exm AK4563A  MCLK |22
>——— 8 |exTR LRCK |21 Audio

Micro
Controller

[T

Controller
>—4— 9 |LN SDTI 0
>—J— 10|rIN SDTO1 |19
0.1p
. 11 | VCOM SDTO0
2.2 %7
- 12 | AGND VT 17 Ogn10t  15.30v
L = Toly B L L+ Dpigital Supply
2.3 ~3.0V . 13 | VA DGND |16
Analog Supply 101 I k.
¢$— 14 |VReEF VD (15
01| 10u Lj
Wy
10
Figure23. §stemConnetion Diagran
Note:
- AGND and DGND of AK4563A sbuld bedistributed separaely from the groundof external conroller
efc.

- When LOUT/ROUT drivessone capaitive load, sone resstor should be added series betveen
LOUT/ROUT andcgpadgtive load.
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1. Grounding and Power Supp ly Decoup ling

The AK4563A requres careful attention to powe suppy and groundng arangenents. VA is usudly suppied from
andog suppy in systtmand VD is supplied from anabg suppy in systemvia aresstor of 10 ohra. Alternaively if VA
andVD aresuppled sepaately, the powerup seuenceis nottaken care. VT is apowe suppy pin to interface with the
external ICs and is suppled fromdigital supply in sysem AGND andDGND of the AK4563A shoutl beconneted b
andog groundplane Systemanalog ground and digal ground ould be conneed togeter nea to where thesupples
are braighton the printed circuit boad. Demuping cgadtors shoutl beas nar o the AK4563Aas possibg, with the
smell value cerant cgpadtor being the neaest

2. Voltag e Reference

Thedifferenia voltagebewween VREF and AGND ses theanalog inputoutputrange.VREF pin & normelly conneted
to VA with a 0.1uF ceanic capacitor. VCOM is outputto 0.45 XVA(ty p.) andis a signalgroundof this chip. An
eledrolytic capaitor 2.2uF paralel with a0.1uF caamc cgpecitor atachedto VCOM pin eiminates theeffeds ofhigh
frequeng noise. No bad currenmay be dravn fromVVCOM pin. All signak, espeially clocks, shoud be kepaway from
the VREF and VOOM pins n orderto avoid unwanied coupling into the AK4563A.

3. Analog Inputs

The analog inpus are sigle-endel and be input resstanceis 10kQ (typ) atMIC gan table and 125 (typ) a LINE gan
table. Theinputsignd range sales with the VREF voltage and noninally 0.6 xVREF Vpp centere in the internal
conmmon voliage. Usudly the inputsignalis AC coupéd wih cgacitor. The cutoff frequencyisfc = (12rRC). The
AK4563A canaceptinputvoltages 6 (VA-0.1) Vpp. TheADC outputdata formatis 2’'s complement. The outputtode
is 7TFFFH(@16k) for input @ove a poisive full scaleand 8000H(@ 16bit) for put below a negativelfiscale.The ideal
codeis 0000H(@16k) with no inputsignal The DCoffsetincluding ADC own DC offset removedby the internal HPF
(fc=3.7Hz@s=48kH2.

The AK4563A sanples the analog inpus at64fs. Thaligital filter rgects noiseabove lhe sbpband exept for multi ples of
64fs. The AK4563A inludes an ant-aliasing fil ter (RC filter) to atenuat a nosearound64fs.

4. Analog Outpu ts

Theanabgoutpus aresingle-endeal and nonminally 0.6 x VREF Vpp centered in the internal common volkage. Theinput
datformatis2’s conplement. Theoutputvoltageis apositve full sale for 7HFFH(@16bt) and anegaive full scale for
8000H(@16H4). The ideal outputis the VOCOM voltage for 0000H(@ 16M). If the mise geneated by the deta-sigma
modulator beyond theaudio bandwvould be theproblem, the atenuaton by external circuit isrequied.

DC offsesonanalog outputs are €liminated byAC couplng sihce analog ouputs hae DCoffses of afew mV + VCOM
volrage
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| PACKAGE
28pin VSOP (Unit: mm)
9.8+0.2(* 1)
28 15
HHAHAHAHAAHAAR
©
n
BB HEHHHEEHEH H1s
3 0
: o
i 3
/[ \ S J/—\,
| \ 7 ﬁi
0° ~ 10°
0.65 S ] j\: 0.5:0.2 '
0] 0.08) < >
+0.10 g 7.6+0.2
0.22 -0.05 I
——— <$fo0.12 o
*1: Dimension does not include mold flash.
W Material & Lead finis h
Pakagemoldingcompound:  Epoxy
Lea frame material: Cu
Leadframe surfacetreament:  Solder plte (Pb free)
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| MARKING |

ililililiiihkillihl

AKM

AK4563AVF
® XXXBYYYYC

ik BLGEELELk

XXXBYYYYC daacodeidentifier

XXXB : Lot number (X : Digit nurrber, B : Alpha charecter)
YYYYC : Assanbly date (Y : Digit nunber, C Alpha character)

IMPORTANT NOTICE

e Theseproducts and their spedfications aresulject tochangewithout notice. Before considering any use o
application, consut the Asahi Kasei Microsystens Co., Ltd. (AKM) sales dfice or autlorized distributor
concerning their curent statts.

e AKM assunes o liability for infringement of any patent, intellectual property, or other right in the
application or use of any information contained heein.

eAny export of these products, or devices o systems containing them, may require anexport license or other
official approval under the law and regulationsof the country of export pertaining to customs and tariffs,
currengy exchange or strategic materials.

eAKM products areneither intended nor authorized for useas criticalcomponrerts in any safety,life support,
or other hazad relateddevice a systemand AKM assumnes norespasibility relating to ary suc use,except
with the express witten consent of the Representative Directorof AKM. As used here:

a. A hazad related device or systemis onedesigned or intended for life sypport or maintenance of sdety
or for apgications in nedicine, agrospace nuclear erergy, orother fields, inwhich its failure tofunction
or perform may reasonably be expected toresult in Iass d life or in significant inury or damageto person
or property.

b. A critical comporent is one whose failure tofunction or perform may reasonably be expectedto resuit,
whether directly or indirectly, in the lossof the sakty or effectiveness ofthe device or systemcontaining
it, and which must theefore meet vay high stardards o performance ard reliahility.

e It is the respnsibility of the buyer or distributor of an AKM product who distributes, dispses 6, or
otherwise daces tle product with a third party to notify that party in advance d the alove content and
conditions, and the buyer ordistributor agreesto assune any andall respamsibility and liability for and hold
AKM harmless fran any andall claims arising from the use d saidproduct in the atsen® o such
natific ation.
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