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AKM

AKS5720
96kHz 24-Bit AT ADC

1.General Description

The AK5720 is a low voltage 24-bit A/D converter for digital audio systems. The AK5720 includes an
Input Gain Amplifier, making it suitable for microphone applications. The analog signal input of the
AK5720 is single-ended, eliminating the need for external filters. The AK5720 is housed in a
space-saving 16-pin TSSOP package.
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. Resolution: 24bits
. Recording Functions

e Gain Amplifier (0dB / +15dB)

¢ Digital HPF for DC-offset cancellation (fc=1.0Hz@fs=48kHz)

. ADC Characteristics

¢ Single-ended Input

e Input Level: 1.8Vpp@VA=3.0V (= 0.6 x VA), 3.0Vpp@VA=5.0V (=0.6 x VA)

e S/(N+D): 94dB
« DR, S/N: 102dB

. Master Clock: 256fs/384fs/512fs/768fs
. Sampling Frequency: 8kHz~ 96kHz
. Audio Data Format: MSB First, 2’s compliment

e 24-bit MSB justified, 1S and TDM
Power Supply
e VA, VD: 2.7 ~5.5V (typ. 3V, 5V)

Power Supply Current: 6.1mA(VA-VD=5.0V,fs=48kHz)

Operating Temperature: Ta = -40 ~ 105°C

10. Package: 16-pin TSSOP

'
g
wgg% :

GSEL

|

DIF/TDMI

I

ADC

HPF

l

IS/TDM
| out

—

Clock Divider

-

FSEL

MS1641-E-02

CKS

!
|

MCLK

LRCK
BICK
SDTO

VD
PDN

2014/12



AsahiKASEI [AK5720]

3.Table of Contents

1. GENEIAl DESCIIPTION ...ttt et b bt bbbt e e e e bt bbbt nnenn e 1
A T L (= T TSR P T OPOPPPRTR 1
I I o] 1= o) O a] ] o SRS 2
4. Pin Configurations and FUNCLIONS ..........ccoiriiiiiiieise ettt 3
O LT T aTo TV o SR 3
L A I Yo | SR 3
I 0] Tox (o] TSR U RSP TRO 4
B Handling Of UNUSEA PN ...ttt et st e et e et et e ne et e ste e e e nreenee 4
5. ADbsolute Maximum RALINGS ........cveiiiiiiiiterieit ettt nn e nn e s 5
6. Recommended Operating CONITIONS ..........ciiiiieriiieieiee sttt 5
7. Analog CharacteristiCsS (VATZVD=5.0V) ..ooui i 6
8. Analog CharaCteriStiCsS (VATVD=3.0V) ...ocuiiiiiieieisi sttt 7
9. Filter CharaCteriStiCs (FSTABKHZ) ........coiiiiiiiiccee e 8
10.  Filter CharacteristiCs (FSTOBKHZ) .........ooviiiieicc e 9
O B T @ o= U 10y 1 [ 9
12, SWILCNING CRArACTEIISTICS .....viviiiiitiitiiteriee ettt b ettt nnen e 10
B TEMING DIAQIAIM ....oiiiic et e et e s be e e e besae e st e s beeseesbeeseesbesasestesbaeseesbeateestenres 12
13, FUNCEIONAI DESCIIPTIONS ...ttt etttk b ettt b et b ettt r e 16
Y =11 1O ool RSSO 16
B AUIO INTEITACE FOIMAL ......iviieiiicisecie et ettt bbb b s 16
B Digital High Pass FIITEE .....c..iiiiii et sttt e et e s be s reetesba e e e sbeeteesbenae s 18
B POWEE DOWN ...ttt bbbt bt bbbt be st e bt bt e eb e ek em b s beeh e e ke nbeenbesbeeneesbe st eenbenee s 18
YA (o I T =] SRS 19
Bl TDIM CaSCAUE IMOTE ......eeveeiieiieieeiesie sttt ettt ettt ettt sttt e s e e e et e aneebesbeneenee e enes 19
14, Recommended EXLErNAl CIFCUILS ......cicveiiiiiieiiecieie ettt sttt saesre e seeenes 21
15, PACKAGE ...ttt b E R R R b b ettt b bbb bt r e 23
B OULHING DIMENSIONS ......euieiietieiieieeie ettt sttt e st ettt et e et be st b et e e s eneebeaseebesrennenee e enes 23
B Material & Lead FINISN ......c.oiiii e e 23
B IVIATKINQ c.ooecce e ettt e e b e s be et e e st e e te e s besheese e beeReeabe et e enbesbeeteebesaeeseeabeenresreeteenrenres 24
16.  REVISION HISIOTY ...ttt bbbttt bbbttt b et b bbb r e 24
IMPORTANT NOTICE ...ttt bbbttt bbbt b ettt 25
MS1641-E-02 2014/12



AsahiKASEI

[AK5720]

4.Pin Configurations and Functions

m Ordering Guide

AK5720
AKD5720

m Pin Layout
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m Functions
No. | Pin Name | I/O Function Power Down
Status
Pull-down to VSS
1 | VCOM O | ADC Common Voltage Output Pin with NMOS
(0.5kQ)
2 |RIN I | Rch Input Pin Hi-z
3 | LIN I | Lch Input Pin Hi-z
4 | VSS - | Ground Pin -
5 | VA - | Analog Power Supply Pin -
6 | VD - | Digital Power Supply Pin -
Input Gain Select Pin .
7 | GSEL | “LvodB, “H”: +15dB Hi-z
. Pull-down to VSS
8 | REGO O | Regulator Output Pin with 5000
9 | SDTO O | Audio Serial Data Output Pin “L” (VSS)
10 | LRCK I/0 | Input/Output Channel Clock Pin Hi-z
11 | MCLK | | Master Clock Input Pin Hi-z
12 | BICK I/0 | Audio Serial Data Clock Pin Hi-z
Reset & Power Down Pin .
13 | PDN ! “L”: Reset & Power down, “H” : Normal operation Hi-z
Audio Data Format Select Pin Hi_z
14 | DIF/TDMI | | “L”: MSB justified, “H”: I°S
TDM Data Input Pin Hi-z
Digital Filter select Pin .
15 | FSEL ! “L>: Sharp Roll-Off, “H”: Short Delay Sharp Roll-Off Hi-z
16 | cKks | Mode Select Pin Hi-z

Parasitic capacitance of the pin should be less than 20pF.

Note: All digital input pins must not be allowed to float.
Note: The GSEL pin must be fixed to “H” or “L” when the PDN pin = “H” to avoid starting the test mode.

m Handling of Unused Pin

Unused 1/0O pins must be connected appropriately.

Classification Pin Name Setting

Analog RIN, LIN This pin should be open.

MS1641-E-02

2014/12




AsahiKASEI

[AK5720]

5.Absolute Maximum Ratings

(VSS=0V; Note 1)

Parameter Symbol min max Unit
Power Supplies: | Analog VA -0.3 6.0 \Y/
Digital VD —-0.3 6.0 V
Input Current, Any Pin Except Supplies IIN - +10 mA
Analog Input Voltage (LIN, RIN pins) VINA —-0.3 VA+0.3 V
Digital Input Voltage VIND -0.3 VD+0.3 V
Ambient Temperature Ta —40 105 °C
Storage Temperature Tstg —65 150 °C

Note 1. All voltages with respect to ground.

WARNING: Operation at or beyond these limits may result in permanent damage to the device. Normal
operation is not guaranteed at these extremes. The AK5720 will be damaged if a voltage higher
than 2.5V is input to the REGO pin.

6.Recommended Operating Conditions

(VSS=0V; Note 1)

Parameter Symbol min typ max Unit
Power Supplies Analog (VA pin) VA 2.7 3or5 55 \
Digital (VD pin) VD 2.7 3or5 VA \
Note 1. All voltages with respect to ground.
WARNING: AKM assumes no responsibility for the usage beyond the conditions in this datasheet.
MS1641-E-02 2014/12
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7.Analog Characteristics (VA=VD=5.0V)

(Ta=25°C; VA=VD=5.0V; fs=48kHz, 96kHz; BICK=64fs; Signal Frequency=1kHz; 24bit Data;

Measurement frequency=20Hz ~ 20kHz at fs=48kHz, 40Hz ~ 40kHz at fs=96kHz; unless otherwise

specified)
Parameter | mn | typ | max | Unit
ADC Analog Input Characteristics:
Resolution 24 Bits
Input Voltage | Gain = 0dB 2.7 3.0 3.3 Vpp
(Note 2) Gain = +15dB 0.48 0.53 0.58
VA=5V fs=48kHz, 84 94 dB
?1/1(.’?');5%3) Gain=0dB | fs=96kHz i 92 dB
VA=5V fs=48kHz 74 84 dB
Gain = +15dB | fs=96kHz - 80 dB
DR VA=5V fs=48kHz, A-weighted 94 102 dB
(-60dBFS) Gain = 0dB fs=96kHz _ - 99 dB
VA=5V fs=48kHz, A-weighted 83 91 dB
Gain = +15dB | fs=96kHz - 86 dB
SIN VA=5V fs=48kHz, A-weighted 94 102 dB
Gain = 0dB fs=96kHz - 99 dB
VA=5V fs=48kHz, A-weighted 83 91 dB
Gain =+15dB | fs=96kHz - 86 dB
. fs=48kHz 29 41 kQ
Input Gain = 0dB fs=96kHz ) 28 kQ
Resistance . fs=48kHz 15 22 kQ
Gain=+15dB | - 96kH; ) 13 kQ
. Gain = 0dB 90 110 dB
Interchannel Isolation (RIN, LIN) Gain = +15dB 90 iB
Interchannel Gain Mismatch (RIN, LIN) 0 0.5 dB
Gain Drift 100 - ppm/°C
Power Supply Rejection (Note 3) - 50 dB
Power Supplies
Power Supply Current
Normal Operation (PDN pin = “H”)
VA 3.8 5.7 mA
VD (fs=48kHz) 2.3 3.5 mA
VD (fs=96kHz) 4.4 6.7 mA
Power down mode (PDN pin = “L”) (Note 4)
VA+VD 10 100 uA

Note 2. This value is the full scale (0dB) of the input voltage. Input voltage is proportional to VA voltage.

Vin =0.6 x VA (Vpp).
Note 3. PSR is applied to VA and VD with 1kHz, 50mVpp.
Note 4. All digital input pins and CKS1 pin are held VD or VSS.

MS1641-E-02
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8.Analog Characteristics (VA=VD=3.0V)

(Ta=25°C; VA=VD=5.0V; fs=48kHz, 96kHz; BICK=64fs; Signal Frequency=1kHz; 24bit Data;
Measurement frequency=20Hz ~ 20kHz at fs=48kHz, 40Hz ~ 40kHz at fs=96kHz; unless otherwise

specified)
Parameter | min | typ | max | Unit
ADC Analog Input Characteristics:
Resolution 24 Bits
Input Voltage Gain = 0dB 1.65 1.8 1.95 v
(Note 2) Gain = +150B 0.29 0.32 0.35 PP
VA=3V fs=48kHz, 84 94 dB
(Sl(lNOJ:jDB)FS) Gain = 0dB fs=96kHz - 92 dB
' VA=3V fs=48kHz 71 81 dB
Gain = +15dB | fs=96kHz - 77 dB
VA=3V fs=48kHz, A-weighted 90 98 dB
DR (—60dBFS) Gain = 0dB fs=96kHz - 95 dB
VA=3V fs=48kHz, A-weighted - 86 dB
Gain = +15dB | fs=96kHz - 81 dB
SIN VA=3V fs=48kHz, A-weighted 90 98 dB
Gain = 0dB fs=96kHz - 95 dB
VA=3V fs=48kHz, A-weighted - 86 dB
Gain = +15dB | fs=96kHz - 81 dB
. fs=48kHz 29 41 kQ
Input Resistance Gain = 0B Efzgt:; 1'5 gg ::g
Gain =+150B | - 96kHz ) 13 kQ
Interchannel Isolation Gain =0dB 90 110 dB
Gain = +15dB 90 dB
Interchannel Gain Mismatch 0 0.5 dB
Gain Drift 100 - ppm/°C
Power Supply Rejection (Note 3) - 50 dB
Power Supplies
Power Supply Current
Normal Operation (PDN pin = “H”)
VA 3.4 51 mA
VD (fs=48kHz) 1.9 2.9 mA
VD (fs=96kHz) 3.7 5.6 mA
Power down mode (PDN pin = “L”) (Note 4)
VA+VD 10 100 uA

Note 2. This value is the full scale (0dB) of the input voltage. Input voltage is proportional to VA voltage.

Vin =0.6 x VA (Vpp).
Note 3. PSR is applied to VA and VD with 1kHz, 50mVpp.
Note 4. All digital input pins and CKS1 pin are held VD or VSS.

MS1641-E-02
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9.Filter Characteristics (fs=48kHz)

(Ta=25°C; VA=VD=2.7 ~ 5.5V, fs=48kHz)

Parameter | Symbol | min | typ | max Unit
ADC Digital Filter (Decimation LPF): SHARP ROLL-OFF(FSEL pin=“L")
Passband (Note 5) | 4 1648 PB 0 i 18.8 KHz
—-0.28dB - 20.0 - kHz
-3.0dB - 22.8 - kHz
Stopband (Note 5) SB 28.4 - - kHz
Stopband Attenuation SA 71 - - dB
Group Delay Distortion 0 ~ 20.0kHz AGD - 0 - 1/fs
Group Delay (Note 6) GD - 15.5 - 1/fs

ADC Digital Filter (Decimation LPF):
pin=“H”)

SHORT DELAY SHARP ROLL-OFF FILTER(FSEL

Passband (Note 5) +0.16dB PB 0 - 18.8 kHz

—0.28dB 20.0 - kHz

-3.0dB - 22.8 - kHz

Stopband (Note 5) SB 28.4 - kHz

Stopband Attenuation SA 72 - dB

Group Delay Distortion 0 ~ 20.0kHz AGD - - 2.4 1/fs

Group Delay (Note 6) GD - 5.5 - 1/fs
ADC Digital Filter (HPF):

Frequency Response -3.0dB FR - 1.0 - Hz

—-0.5dB - 2.5 - Hz

(Note 5) —0.1dB - 6.5 - Hz

Note 5. The passband and stopband frequencies scale with fs.
For example, PB=0.45 x fs(@-0.1dB).
Note 6. The calculated delay time induced by digital filtering. This time is from the input of an analog signal to

the setting of 24bit data both channels to the output register.

MS1641-E-02
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10. Filter Characteristics (fs=96kHz)

(Ta=25°C; VA=VD=2.7 ~ 5.5V, fs=96kHz)

Parameter | Symbol | min | typ max | Unit
ADC Digital Filter (Decimation LPF): SHARP ROLL-OFF(FSEL pin=“L")
Passband (Note 5) +0.16dB PB 0 - 37.6 kHz
-0.28dB - 40.0 - kHz
-3.0dB - 45.6 - kHz
Stopband (Note 5) SB 56.8 - - kHz
Stopband Attenuation SA 71 - - dB
Group Delay Distortion 0 ~ 20.0kHz AGD - 0 - 1/fs
Group Delay (Note 6) GD - 155 - 1/fs

ADC Digital Filter (Decimation LPF):

SHORT DELAY SHARP ROLL-OFF FILTER(FSEL

pin=“H")
Passband (Note 5) +0.16dB PB 0 - 37.6 kHz
—0.28dB 40.0 - kHz
—-3.0dB - 45.6 - kHz
Stopband (Note 5) SB 56.8 - kHz
Stopband Attenuation SA 72 - dB
Group Delay Distortion 0 ~ 20.0kHz AGD - - 2.4 1/fs
Group Delay (Note 6) GD - 5.5 - 1/fs
ADC Digital Filter (HPF):
Frequency Response -3.0dB FR - 2.0 - Hz
—-0.5dB - 5.0 - Hz
(Note 5) —0.1dB - 13.0 - Hz

Note 5. The passband and stopband frequencies scale with fs.
For example, PB=0.45 x fs(@-0.1dB).
Note 6. The calculated delay time induced by digital filtering. This time is from the input of an analog signal to
the setting of 24bit data both channels to the output register.

11. DC Characteristics

(Ta=25°C, VA=VD=2.7 ~5.5V)

Parameter Symbol min typ max Unit
High-Level Input Voltage VIH 75%VD - - \%
Low-Level Input Voltage VIL - - 25%VD V
High-Level Output Voltage  (lout=—80uA) VOH VD-0.4 - - Vv
Low-Level Output Voltage  (lout=80uA) VOL - - 0.4 \Y
Input Leakage Current lin - - +10 uA
MS1641-E-02 2014/12
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12. Switching Characteristics

(Ta=—40°C ~ 105°C; VA=VD=2.7 ~ 5.5V; C_ =20pF, unless otherwise specified)

Parameter Symbol min typ max Unit
Master Clock Timing
Master Clock 256fs: fCLK 2.048 12.288 24.576 MHz
Pulse Width Low tCLKL 16 ns
Pulse Width High tCLKH 16 ns
384fs: fCLK 3.072 18.432 36.864 MHz
Pulse Width Low tCLKL 11 ns
Pulse Width High tCLKH 11 ns
512fs: fCLK 4.096 24.576 24.576 MHz
Pulse Width Low tCLKL 16 ns
Pulse Width High tCLKH 16 ns
768fs: fCLK 6.144 36.864 36.864 MHz
Pulse Width Low tCLKL 11 ns
Pulse Width High tCLKH 11 ns
LRCK Timing (Slave Mode)
Normal mode
LRCK Frequency fs 8 96 kHz
Duty Cycle Duty 45 55 %
TDM256 MODE
LRCK Frequency fs 8 96 kHz
“H” time tLRH 1/256fs ns
“L” time tLRL 1/256fs ns
LRCK Timing (Master Mode)
Normal mode
LRCK Frequency fs 8 96 kHz
Duty Cycle Duty 50 %
TDM256 MODE
LRCK Frequency fs 8 96 kHz
“H” time (Note 7) tLRH 1/8fs ns
Note 7. It will be “L” time in I°S format.
MS1641-E-02 2014/12
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Parameter Symbol min typ max Unit
Audio Interface Timing (Slave mode)
Normal mode
BICK Period
BICK Pulse Width Low tBCK 160 ns
. . tBCKL 65 ns
Pulse Width High
LRCK Edge to BICK “7*  (Note 8) “f’fRKBH gg ns
BICK ™10 LRCK Edge  (Note®) | oo 0 22
;E((j:er)( to SDTO (MSB) (Except I°S {(LRS 35 ns
BICK “” to SDTO tBSD 3 ns
TDM256 mode
BICK Period tBCK 40 ns
BICK Pulse Width Low tBCKL 16 ns
Pulse Width High tBCKH 16 ns
LRCK Edge to BICK «“*> (Note 8) | tLRB 10 ns
BICK “T to LRCK Edge (Note 8) | tBLR 10 ns
SDTO Setup time BICK «“7> tBSS 7 ns
SDTO Hold BICK “T~ tBSH 6 ns
TDMI Hold Time tSDH 4 ns
TDMI Setup Time tSDS 5 ns
Audio Interface Timing (Master mode)
Normal mode
BICK Frequency fBCK 64fs Hz
BICK Duty dBCK 50 %
BICK “!” to LRCK tMBLR -20 20 ns
BICK “J” to SDTO tBSD —-40 40 ns
TDM256 mode
BICK Frequency fBCK 256fs Hz
BICK Duty (Note 9) | dBCK 50 %
BICK “{” to LRCK tMBLR -10 10 ns
SDTO Setup time BICK «“*> tBSS 7 ns
SDTO Hold BICK 1~ tBSH 6 ns
TDMI Hold Time tSDH 4 ns
TDMI Setup Time tSDS 5 ns
Power-Down & Reset Timing
PDN Pulse Width (Note 10) tPD 150 30 ns
PDN Reject Pulse Width (Note 10) | tRPD 4129 ns
PDN “T” to SDTO valid (Note 11) | tPDV 1/fs

Note 8. BICK rising edge must not occur at the same time as LRCK edge.

Note 9. In the case of MCLK duty cycle is 50%.

Note 10. The AK5720 can be reset by setting the PDN pin to “L” upon power-up. The PDN pin must held “L”
for more han 150ns for a certain reset. The AK5720 is not reset by the “L” pulse less than 30ns.

Note 11. This is the count of LRCK “1” from the PDN pin = “H”.

MS1641-E-02 2014/12
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m Timing Diagram
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Figure 1. Clock Timing (Slave mode)
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Figure 2. Clock Timing (Master mode)
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VIH
LRCK
VIL
VIH
BICK
VIL
SDTO 50%VD
Figure 3. Audio Interface Timing (Normal mode & Slave mode)
LRCK
BICK
SDTO
TDMI
Figure 4. Audio Interface Timing (TDM mode & Slave mode)
MS1641-E-02 2014/12
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LRCK 50%VD
SDTO 50%VD
Figure 5. Audio Interface Timing (Normal mode & Master mode)
LRCK === e mmmm e e e e e e e e 50%VD
BICK 50%VD
, tBSS tBSH |
SDTO  ~mmmmmmmmmmmmmmmmee e 50%VD
tSDH
TOMI I
Figure 6. Audio Interface Timing (TDM mode & Master mode)
MS1641-E-02
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Figure 7. Power-down & Reset Timing
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13. Functional Descriptions

m System Clock

MCLK, BICK and LRCK (fs) clocks are required in slave mode. The LRCK clock input must be synchronized
with MCLK, however the phase is not critical. Table 1 shows the relationship of typical sampling frequency
and the system clock frequency. All external clocks (MCLK, BICK and LRCK) must be present unless PDN
pin = “L”. If the external clocks are not present, place the AK5720 in power-down mode (PDN pin = “L”). In
master mode, the master clock (MCLK) must be provided unless PDN pin = “L”.

fs MCLK

128fs 192fs 256fs 384fs 512fs 768fs
32kHz N/A N/A 8.192MHz 12.288MHz 16.384MHz | 24.576MHz
44.1kHz | N/A N/A 11.2896MHz | 16.9344MHz | 22.5792MHz | 33.8688MHz
48kHz N/A N/A 12.288MHz | 18.432MHz 24.576MHz | 36.864MHz
96kHz N/A N/A 24576MHz | 36.864MHz N/A N/A

Table 1. System Clock Example

m Audio Interface Format

MCLK frequency, the relationship of BICK frequency and fs, and master/slave mode are set by external
resistance value of the CKS pin and the CKS pin connection as shown in Table 2.

When the CKS pin is connected to GND or VA directly, or via an external 4.7kQ resistor (Normal mode), the
DIF/TDMI pin becomes an audio data format select pin. Two kinds of data formats: 24bit MSB justified and
IS formats can be chosen by the DIF pin. The audio data is output on the falling edge of BICK from the SDTO
pin. The audio interface supports both master and slave modes. In master mode, BICK and LRCK are output
and they are input in slave mode. In master mode, LRCK frequency is fixed to 1fs and the BICK frequency is
fixed to 64fs.

When the CKS pin is connected to GND or the VA pin via an external resistor of 18kQ or 82kQ (TDM mode),
the DIF/TDMI pin becomes a TDM data input pin. In TDM mode, the audio data is output on a rising edge of
BICK from the SDTO pin. When inputting the SDTO output data to the TDMI pin, this SDTO data has a delay
which fills set-up or hold time of BICK rising .

DIF Master
Mode CKS oMt | SPTO | siave MCLK LRCK | BICK
0 <10Q to GND L MSB | o |256/384fs (Bksfs<96k) H/L | >48fsor
1 (Short to GND) H I°S 512/768fs (8k<fs<48k) | L/H 32fs
2 < 10Q to VA L MSB H/L
3 Normal (Short to VA) v 7S Master 256fs (8k<fs<96k) L/H 64fs
4 4.7kQ+10% to L MSB H/L
5 GND v 7S Master 384fs (8k<fs<96Kk) L/H 64fs
6 L MSB H/L
0,
7 4.7kQ+10% to VA 5 7S Master 512fs (8k<fs<48k) UH 64fs
8 18kQ+10%to GND | TDMI | MSB | Master 256fs (8k<fs<96k) ) 256fs
9 | rpy _18kQ=10%toVA | TDMI | MSB Slave 256fs (8k<fs<96k) ) 256fs
10 82kQ+10%to GND | TDMI | I°S | Master | 256fs (8k<fs<96k) \ 256fs
11 82kQ+10% to VA | TDMI | IS Slave 256fs (8k<fs<96k) \ 256fs
Table 2. Operation Mode Select
Note 12. SDTO outputs 16-bit data when BICK=32fs.
MS1641-E-02 2014/12
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LRCK _| [
0 / 12 13 14 24 25 % 0 12 13 14 / 24 25 / 31 6
BICK(64f
(64ts) ? ? % % qﬂégmﬂ
SDTO 23|22|/|12|11|10| | | % 23|22|%|12|11|10|/|0| % 23
1 23:MSB, 0 LSB : i
:4— Lch Data Pl Rch Data —_—>}
Figure 8. Mode 0, 2, 4, 6 Timing (Normal mode, MSB justified)
LRCK —I | L
7 B 7
2 3/23 24 25 26 / 29 30 31 1 2 3/23 24 25 26 / 29 30 31 0 1
BICK (64fs) / % § %
. ——r % '
SDTO 23|22| |2|1|0| % 23|22| |2|1|0| Z l_
\ 23:MSB, 0 LSB ) | - :
— Lch Data Ple Rch Data —_—>

Figure 9. Mode 1, 3, 5, 7 Timing (Normal mode, 1°S Compatible)

256 BICK

LRCK (Mode 8) ’—\ —
LRCK (Mode 9)

mmm>wmmmmmwmwmmmmmmmm
SDTO [Z|Z|‘T| [Z|Z|‘]?| [

L :
]
]
]

| 32 BICK l 32 BICK

Figure 10. Mode 8,9 T|ming (TDM256 mode, MSB justified)

256 BICK

LRCK (Mode 10) [ |_
LRCK (Mode 11) IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII Il

BICK (256fs) MH[MH[MH[MH[MH[MH[MH[MH[M

SDTO [ Jo] 3z80 E : : E i E  []
L L L R : ! : : : !
e A A A
Figure 11. Mode 10, 11 Timing (TDM256 mode, 1°S Compatible)
MS1641-E-02 2014/12
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m Digital High Pass Filter

The ADC has a digital high pass filter for DC offset cancellation. The cut-off frequency of the HPF is 1.0Hz
(@fs=48kHz) and scales with sampling rate (fs).

m Power Down

The AK5720 is placed in the power-down mode by bringing the PDN pin to “L”. The digital filter is also reset
at the same time. This reset should always be executed upon power-up. In power-down mode, VCOM
becomes VSS level. The AK5720 will be in analog initialization cycle after exiting the power-down mode.
Therefore, the SDTO output data becomes valid after 4129 cycles of LRCK clock in master mode or 4132
cycles of LRCK clock in slave mode when power up the AK5720. During initialization, both L and R channels
of ADC digital data outputs are forced to “0” in 2’s complement. The ADC outputs settle as a data
corresponding to the input signals after the end of initialization (this settling takes approximately group delay
time).

VAIVD /

PDN 9/

VCOM

REGO . / @

— l—  3~difs
1

K

©)]

Internal PDN

4129/fs “

ADC Internal
State

Init Cycle Normal Operation Power-down

— «—GD (6) —» «—GD

ADC In
(Analog)

1
1
1
1
ADC Out “0"data !
(Digital)

—_
g

]

(7) “0’data

I
v

Clock In Don't care|
MCLK,LRCK,BICK

| Don't care

Figure 12. Power-down/up Timing Example

Notes:

(1) The PDN pin must be “L” when power up the AK5720 and set to “H” after all poweres are supplied.

(2) The internal power-down state is released after 147456/ MCLK cycles.

(3) There is a delay about 3~4fs from internal power-up to the start of initialization cycle.

(4) Digital block of the ADC is initialized after internal power-down is released.
When start-up the AK5720, ADC input voltage should be operation common voltage.
A charge-up time of DC cut capacitor is necessary to wait until the RIN and LIN pins settle to the
common voltage. When the external capacitor is 10pF, the status of these pin settles in = 400ms (typ).

(5) Click noise occurs at the end of initialization in the digital part. Mute the ADC output externally if the
click noise influences system applications.
(6) Digital output corresponds to analog input has group delay (GD).
(7) ADC outputs “0” data in power-down state.

MS1641-E-02 2014/12
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B System Reset

The AK5720 should be reset once by bringing the PDN pin to “L” after power-up. In slave mode, reset and
power-down are released on the rising edge (falling edge in I°C compatible mode) of LRCK after setting the
PDN pin = “H”. In master mode, reset and power-down are released by MCLK input after setting the PDN pin
= “H”.

m TDM Cascade Mode

TDM256mode

Four or less devices can be connected in cascades at the TDM256 mode. In Figure 13, the SDTO pin of device
#1/#2/#3 is connected with the TDMI pin of device #2/#3/#4. It is possible to output 8 channel TDM data from
the SDTO pin of device #4 as shown in Figure 14.

AK5720 #1
256fs MCLK  DIF/TDMI Oj7
48kHz — LRCK GND

256fs BICK SDTOO—

AK5720 #2
® =”§ MCLK  DIF/TDMIQ<€—

@—>0O LRCK
®—>0O BICK SDTOO—

AK5720 #3
® >0 MCLK DIF/TDMIQ+—
o LRCK
®—>0O BICK SDTOO—

AK5720 #4
O MCLK  DIF/TDMIQ€¢—
j LRCK
BICK SDTO O—— > 8ch TDM

Figure 13. Cascade TDM Connection Diagram

Y'Y
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256 BICK

LRCK (Master)

LRCK (Slave) _T e f—[ﬂﬂl

BICK(256fs) mﬂ]ﬂ]ﬂﬂ]ﬂlﬂﬂ]ﬂlﬂﬂ]ﬂlﬂﬂ]ﬂ]ﬂﬂ]ﬂ]ﬂﬂ]ﬂ]ﬂﬂ]ﬂjﬂf

23|22

23|22

1 1 1 1 1
] ] 1 1 1
#15DT0(0)  |=I Tl [ To] ! ! ! ! !
] ] ] 1 1 ] ]
L#1 R#1 ' ' | | ' '
" 32BICK | 32BICK | ! ! ! ! ! !
] ] ] 1 1 ] ]
1 1 1 ] ] 1 1
#4 TDMIN(') 23] 22| m 23|22 m |23 22 -|_| |23 22 -|_| |23 22 -|_| 23|22 -|_| : E E
L#3 | R#3 | L#2 | R#2 L-#1 R-#1 : ' i
32BICK | 32BICK | 32BICK ; 32BICK . 32 BICK . 32 BICK . H H
] ] I 1 1
] ] 1 1 1
#4 SDTO(O) m 23|22 m 23|22 ]Tl |23 22 ]_l 23|22 ]_l 23|22 m 23|22 ]_l 23|22 ]?l
LoL#4 L R#4 0. L#3 ) R#3 0. L#2 | R#2 4. L#1 | R#L _
: 32 BICK 32 BICK 32 BICK : 32 BICK 32 BICK 32 BICK 32 BICK 32 BICK

Figure 14. Cascade TDM Timing (TDM256 Maode (Left Justified))
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14. Recommended External Circuits

Analog Supply
2.7 ~5.5V

Digital Supply
2.7 ~5.5V

Note:

Figure 15 shows the system connection diagram. An evaluation board (AKD5720) is available which
demonstrates application circuits, the optimum layout, power supply arrangements and measurement results.

0.47p
E Mode
[ Settin
104 1 |vcom cks[16]1- | 9
/ 2 |RIN FSEL [15 J¢———1
10p !
vt 3 (LN DIF/TDMIE_:J_
4 |vss PDN[13Je——— Reset
Viou % 201 AK5720 !
B i |
15 VA BICK [12 [¢—T—
" 1 :
L6 |VD MCLK [ 11 |¢———
1007 0.1 ; Controller
7 | GSEL LRCK [ 10 J¢——]
I
REGO SDTO| 9 }—+—>
1p

Analog Ground

- All digital input pins should not be left floating.

MS1641-E-02

Sl

Figure 15. Typical Connection Diagram
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1. Grounding and Power Supply Decoupling

The AK5720 requires careful attention to power supply and grounding arrangements. Alternatively if VA and
VD are supplied separately, the power up sequence is not critical. VSS of the AK5720 must be connected to
analog ground plane. System analog ground and digital ground should be connected together near to where the
supplies are brought onto the printed circuit board. Decoupling capacitors should be as near to the AK5720 as
possible, with the small value ceramic capacitor being the nearest.

2. Voltage Reference

The voltage input to VA sets the analog input range. VCOM is 50%VA and used as the common voltage of
analog signals. The VCOM pin is connected to VSS. A 0.47uF ceramic capacitor should be connected as close
to the VCOM pin as possible between VVSS and the VCOM pin. No load current may be drawn from these pins.
All signals, especially clocks, should be kept away from the VCOM pin in order to avoid unwanted coupling
into the AK5720.

3. Analog Inputs

The ADC inputs are single-ended and internally biased to the common voltage (50%VA) with 41kQ
(typ@fs=48kHz) resistance. The input signal range scales with the supply voltage and nominally 0.6xVA Vpp
(typ). The ADC output data format is 2°s complement. The internal HPF removes the DC offset (includes the
DC offset that is caused by the ADC).

The AK5720 samples the analog inputs at 64fs. The digital filter rejects noise above the stop band except for
multiples of 64fs. The AK5720 includes an anti-aliasing filter (RC filter) to attenuate a noise around 64fs.

4. External Resistor of the CKS pin

The external resistor of the CKS pin should be close as possible to the pin and kept away from the signal lines
to prevent noises into the CKS pin.

MS1641-E-02 2014/12
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| 15. Package
m Outline Dimensions

16pin TSSOP (Unit: mm)

*5.0+0.1 1.05+0.05

16
g6 a6 GGE
4
o
3 S
¥ <
O (o]
TR AT
0.221+0.1 0.65 0.17+0.05
|
Detail A
| 0.1+0.1
[ \
0 o o s e o
/ ?
0
Seating Plane o
NOTE: Dimension "*" does not include mold flash. - 0-10°
m Material & Lead Finish
Package molding compound: Epoxy
Lead frame material: Cu
Lead frame surface treatment:  Solder (Pb free) plate
MS1641-E-02 2014/12
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m Marking

[AK5720]

HHAHAHAAA

AKM

S720VT
XXXYY

O

LR

1)
2)

3)
4)

Pin #1 indication
Date Code: XXXYY (5 digits)
XXX: Week Code
YY: Factory Control Code
Marketing Code : 5720VT
Asahi Kasei Logo

16. Revision History

Date (Y/M/D) | Revision | Reason Page | Contents
14/04/17 00 First Edition
14/10/17 01 Error 22 3. Analog Inputs
Correction The AK5720 samples the analog inputs at
64fs(@fs=48kHz).
— The AK5720 samples the analog inputs at 64fs.
14/12/18 02 Error 16 Table 2 Mode 8-11
Correction The tolerances of resisters were corrected.
+5% —>+10%
Description | 16 Table 2 and Table 3 were combined.
Change
MS1641-E-02 2014/12
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IMPORTANT NOTICE

0. Asahi Kasei Microdevices Corporation (“AKM”) reserves the right to make changes to the
information contained in this document without notice. When you consider any use or application of
AKM product stipulated in this document (“Product”), please make inquiries the sales office of
AKM or authorized distributors as to current status of the Products.

1. All information included in this document are provided only to illustrate the operation and
application examples of AKM Products. AKM neither makes warranties or representations with
respect to the accuracy or completeness of the information contained in this document nor grants any
license to any intellectual property rights or any other rights of AKM or any third party with respect
to the information in this document. You are fully responsible for use of such information contained
in this document in your product design or applications. AKM ASSUMES NO LIABILITY FOR
ANY LOSSES INCURRED BY YOU OR THIRD PARTIES ARISING FROM THE USE OF
SUCH INFORMATION IN YOUR PRODUCT DESIGN OR APPLICATIONS.

2. The Product is neither intended nor warranted for use in equipment or systems that require
extraordinarily high levels of quality and/or reliability and/or a malfunction or failure of which may
cause loss of human life, bodily injury, serious property damage or serious public impact, including
but not limited to, equipment used in nuclear facilities, equipment used in the aerospace industry,
medical equipment, equipment used for automobiles, trains, ships and other transportation, traffic
signaling equipment, equipment used to control combustions or explosions, safety devices, elevators
and escalators, devices related to electric power, and equipment used in finance-related fields. Do
not use Product for the above use unless specifically agreed by AKM in writing.

3. Though AKM works continually to improve the Product’s quality and reliability, you are
responsible for complying with safety standards and for providing adequate designs and safeguards
for your hardware, software and systems which minimize risk and avoid situations in which a
malfunction or failure of the Product could cause loss of human life, bodily injury or damage to
property, including data loss or corruption.

4. Do not use or otherwise make available the Product or related technology or any information
contained in this document for any military purposes, including without limitation, for the design,
development, use, stockpiling or manufacturing of nuclear, chemical, or biological weapons or
missile technology products (mass destruction weapons). When exporting the Products or related
technology or any information contained in this document, you should comply with the applicable
export control laws and regulations and follow the procedures required by such laws and
regulations. The Products and related technology may not be used for or incorporated into any
products or systems whose manufacture, use, or sale is prohibited under any applicable domestic or
foreign laws or regulations.

5. Please contact AKM sales representative for details as to environmental matters such as the RoHS
compatibility of the Product. Please use the Product in compliance with all applicable laws and
regulations that regulate the inclusion or use of controlled substances, including without limitation,
the EU RoHS Directive. AKM assumes no liability for damages or losses occurring as a result of
noncompliance with applicable laws and regulations.

6. Resale of the Product with provisions different from the statement and/or technical features set forth
in this document shall immediately void any warranty granted by AKM for the Product and shall not
create or extend in any manner whatsoever, any liability of AKM.

7. This document may not be reproduced or duplicated, in any form, in whole or in part, without prior
written consent of AKM.
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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