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AsahiKASEI

MICRODEVICES

AK7018
Multi Core DSPs and SRCs

1. General Description

The AK7018 is a highly integrated digital signal processor, including 8 stereo and 4 monaural sampling
rate converters supporting sampling frequency up to 192kHz, a DIR, a DIT and DSPs for Audio and
Voice processing. The DSP1 and DSP2 support 491.52MHz operation clock and are optimized for C-
language support. The AK7018 can process multiple sample rates simultaneously. The AK7018 is a
RAM based DSP, so it can be freely programmed for user requirements.

2. Features

0 DSP1 (HiFi 4-a):

Word Length:
Operation Clock:
MAC:

ALU:

IRAMO:

IRAM1:

DRAM1:

Audio I/O Buffer:

SPI Slave I/O Buffer:

0 DSP2 (HiFi 4-b):

Word Length:
Operation Clock:
MAC:

ALU:

IRAMO:

IRAM1:

DRAM1:

Audio I/O Buffer:

64-bit

491.52MHz

32 x 32-bit (Quad) or 16 x 16-bit (Octal)
4 x 64-bits

64kB

384kB / 256kB

1024kB / 768kB / 640kB

4 x 1/0O x Double Buffer x 4kB

2 x 4kB

64-bit

491.52MHz

32 x 32-bit (Quad) or 16 x 16-bit (Octal)
4 x 64-bits

64kB

128kB / 256kB

128kB / 384kB / 512kB

4 x 1/O x Double Buffer x 4kB

SPI Slave I/0 Buffer: 2 x 4kB

0 SRC

2ch x 8 (Stereo 32bit)

1ch x 4 (Monaural 24bit) or 2ch x 2 (Stereo 24bit)
FSI = 8kHz - 192kHz, FSO= 8kHz - 192kHz (FSO/FSI= 0.167 - 6.0)

S/PDIF, IEC60958, AES/EBU, EIAJ CP1201 Compatible

24-bit x 1

S/PDIF, IEC60958, AES/EBU, EIAJ CP1201 Compatible

Built-in Amplifier x 1

De-emphasis Filter (support 32, 44.1, 48 and 96kHz, On/OFF function)
Non-PCM Data Stream Detection

DTS-CD Data Stream Detection

Sampling Frequency Detection (8, 16, 24, 32, 44.1, 48, 88.2, 96, 192kHz)
Guaranteed range of jitter tolerance (32, 44.1, 48, 88.2, 96, 192kHz)
Unlock & Parity Error Detection

Validity Detection Register Read-back Function
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- Buffer for First 42 bits of Channel Status Word
- Buffer for CD Qsubcode

O Digital Interfaces
- Digital Input 11 Ports (Max. 152ch, 32ch x 1 + 16¢ch x 5 + 8ch x 5 when TDM Mode)
- Digital Output 11 Ports (Max. 152ch, 32ch x 1 + 16ch x 5 + 8ch x 5 when TDM Mode)
- Independent LRCK/BICK Input/Output Ports x 8
- Data format: MSB justified 32, 24-bit/ LSB justified 4, 20, 16-bit / I°S
- Short/ Long Frame
- TDM Input/Output Mode
- Digital Microphone Input Port (2ch x 2)
- SPI Slave Interface (Quad, Dual Support) x 2
- SPI Master Interface (Quad, Dual Support) x 2
- I°C Interface x 2
- GPIC: 16 Ports (for Both DSP1 and 2)
- JTAG for On-chip debugging
- UART 1 port
- I°C Master

O Digital Mixer x 2
[0 PLL Circuit

0 MCU Interface 1/2: SPI (49.152MHz Max.) x 2 / I>°C (400kHz Fast Mode) x 2

0 Power Supply:

Digital:  VDDC: 0.85V - 0.95V (Typ. 0.9V)

I/F: TVDD1: 1.7V - 3.47V (Typ. 3.3V)
TVDD2: 1.7V - 3.47V (Typ. 3.3V)
TVDD3: 1.7V - 3.47V (Typ. 3.3V)
AVDD: 3.13V - 3.47V (Typ. 3.3V)

Operating Temperature Range: Ta= -40 - 105°C

O Package: 100-pin HLQFP 14.0mm x 14.0mm / 0.5mm pitch
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4.

Block Diagram and Functions

4.1. Overall Block Diagram
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4.2. DSP1(HiFi 4-a), DSP2(HiFi 4-b) Block Diagram
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5.

Pin Configurations and Functions

5.1. Pin Configurations
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5.2. Pin Functions

[AK7018]

No. |Pin Name |I/O | Function Power
SDOUTS5 | O |Serial Digital Data Output 5
ESDIO23 |1/O | SPI Master Interface 2 In/Output 3 (Input Pulled-down)
1 |ESDIO13 |I/O|SPI Master Interface 1 In/Output 3 (Input Pulled-down) TvDD2
DSP1/2 GPI014 (Input Pulled-down)
GPIO14 11/0 Controlled by DSP1/2 program.
DIRINT O |DIR Interrupt Output Alert
2 DSP1/2 GPIO15 (Input Pulled-down) TVvDD2
GPIO15 11/0 Controlled by DSP1/2 program.
3 SDIN5S | | Serial Digital Data Input (Input Pulled-down) TVDD2
DMDAT2 | | |DATA 2 Input for Digital Microphone (Input Pulled-down)
4 SDIN4 | | Serial Digital Data Input (Input Pulled-down) TVDD2
DMDAT1 | | |DATA 1 Input for Digital Microphone (Input Pulled-down)
5 BICKD I/O | Serial Bit Clock D (Input Pulled-down) TVDD2
DMCLK2 | O |Clock Output 2 for Digital Microphone
6 LRCKD |I/O|Frame Sync / Left-Right Clock D (Input Pulled-down) TVDD2
DMCLK1 | O |Clock Output 1 for Digital Microphone
SDOUT4 | O | Serial Digital Data Output 4
7 ESDIO22 |1/O | SPI Master Interface 2 In/Output 2 (Input Pulled-down) TVDD2
ESDIO12 |I/O|SPI Master Interface 1 In/Output 2 (Input Pulled-down)
TOUT O |TEST Output
SDOUT3 | O | Serial Digital Data Output 3
8 |ESDIO20 |I/O|SPI Master Interface2 In/Output pin0 (Input Pulled-down) TVDD2
ESDIO10 |I/O | SPI Master Interfacel In/Output pin0O (Input Pulled-down)
SDIN3 | | Serial Digital Data Input 3 (Input Pulled-down)
9 |ESDIO21 |I/O|SPI Master Interface 2 In/Output (Input Pulled-down) TVvDD2
ESDIO11 |I/O | SPI Master Interface 1 In/Output (Input Pulled-down)
10 |TvDD2 - | Digital Interface Power Supply 2 Typ. 3.3V (1.7V - 3.47V) -
11 |VSS - |Ground OV -
12 |vDDC - | Digital Core Power Supply Typ. 0.9V (0.85 - 0.95V) -
13 |vDDC - | Digital Core Power Supply Typ. 0.9V (0.85 - 0.95V) -
14 |vDDC - | Digital Core Power Supply Typ. 0.9V (0.85 - 0.95V) -
15 |vDDC - | Digital Core Power Supply Typ. 0.9V (0.85 - 0.95V) -
LRCKC |I/O|Frame Sync / Left-Right Clock C (Input Pulled-down)
ECSO2 o SPI Master Interface 2 Output for Exter_nal Devices
16 (Connect to the CS pin of External Device 2) TVDD2
ECSO1 o SPI Master Interface _1 Output for Exter_nal Devices
(Connect to the CS pin of External Device 1)
BICKC I/O | Serial Bit Clock C (Input Pulled-down)
ESCLK2 | O SPI Master Interface 2 (_‘,Iock Output for External Devices
17 (Connect to the SCLK pin of External Device 2) TVDD2
ESCLKL | O SPI Master Interface 1 (_‘,Iock Output for External Devices
(Connect to the SCLK pin of External Device 1)
DSP1/2 GPIOO00 (Input Pulled-down)
18 GPIO00 |1/O Controlled by DSP1/2 program. TVvDD2
CLKO O | Master Clock Output
231100061-E-00-PB 2023/12
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No. |Pin Name |1/O | Function Power
SDIN7 | | Serial Digital Data Input 7 (Input Pulled-down)
19 DSP1/2 GPIO 01 (Input Pulled-down) TVDD2
GPIOOL /O Controlled by DSP1/2 program.
SDOUT7 | O | Serial Digital Data Output 7
DSP1/2 GPIO 02 (Input Pulled-down)
GPIO02 /O Controlled by DSP1/2 program.
20 ECSO1 o SPI Master Interface 1 Output for External Devices TVvDD2
(Connect to the CS pin of External Device 1)
ECSO2 o SPI Master Interface 2 Output for External Devices
(Connect to the CS pin of External Device 2)
DSP1/2 GPIO 09 (Input Pulled-down)
21 GPIO09 /O Controlled by DSP1/2 program. TVvDD2
TRST | |JTAG Input (Input Pulled-down)
DSP1/2 GPIO 13 (Input Pulled-down)
22 GPIO13 11/O Controlled by DSP1/2 program. TVvDD2
TDI | |JTAG Input (Input Pulled-down)
DSP1/2 GPIO 11 (Input Pulled-down)
23 GPIO11 11/O Controlled by DSP1/2 program. TVvDD2
TDO O |JTAG Output
DSP1/2 GPIO 10 (Input Pulled-down)
24 GPIO10 11/O Controlled by DSP1/2 program. TVvDD2
TCK | |JTAG Input (Input Pulled-down)
DSP1/2 GPIO 12 (Input Pulled-down)
25 GPIO12 11/0 Controlled by DSP1/2 program. TVvDD2
TMS | |JTAG Input (Input Pulled-down)
DSP1/2 GPIO 03 (Input Pulled-down)
26 GPIO03 11/0 Controlled by DSP1/2 program. TVvDD2
SDIN10 | |Serial Digital Data Input 10(Input Pulled-down)
Power-down Pin
27 |PDN | | The AK7018 can be powered down by the PDN pin. TvDD1
Set this pin to “L” upon power-up the AK7018.
I2C Mode: Bus Address for I12C Interface 1
This pin must be pulled up or pulled down.
28 |CSNL ! SPI Mode: Chip Select for SPI Interface 1 TVDD1
Set this pin to “H” in power-down state or when not interfacing to MCU.
29 SCL1 | | Serial Data Clock Input for I>C Interface 1 TVDD1
SCLK1 | | Serial Data Clock Input for SPI interface 1
231100061-E-00-PB 2023/12
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No. | Pin Name |1/O | Function Power
SPI Slave Interface 1 Data In/Output O
30 |SIO10 I/O | (Input Pulled-down) TVvDD1
Connect a Pull-Down resistor (22kQ recommended).
SDA Pin for I°C Interface 1
SDAL Vo Connect a Pull-Down resistor (2.2kQ recommended).
31 SPI Slave Interface 1 Data In/Output 1 TvDD1
SIO11 I/O | (Input Pulled-down)
Connect a Pull-Down resistor (22kQ recommended).
SPI Slave Interface 1 Data In/Output 2
32 |SIO12 I/O | (Input Pulled-down) TvDD1
Connect a Pull-Down resistor (22kQ recommended).
SPI Slave Interface 1 Data In/Output 3
33 |SIO13 I/O | (Input Pulled-down) TvDD1
Connect a Pull-Down resistor (22kQ recommended).
34 |vDDC - | Digital Core Power Supply Typ. 0.9V (0.85 - 0.95V) -
35 |vDDC - | Digital Core Power Supply Typ. 0.9V (0.85 - 0.95V) -
36 |VDDC - | Digital Core Power Supply Typ. 0.9V (0.85 - 0.95V) -
37 |vDDC - | Digital Core Power Supply Typ. 0.9V (0.85 - 0.95V) -
38 |VSS - | Ground OV -
39 |TvDD1 - | Digital Interface Power Supply 1 Typ. 3.3V (1.7V - 3.47V) -
40 |SDOUT1 | O | Serial Digital Data Output 1 TVvDD1
41 |SDIN1 | | Serial Digital Data Input 1 (Input Pulled-down) TVvDD1
CLKO O | Master Clock Output
ECSO1 o SPI Master Inter_face_l D_ata Output for External Device
(Connected device side is CS)
42 . TVDD1
ECSO?2 o SPI Master Inter_face_z D_ata Output for External Device
(Connected device side is CS)
TOUT O |TEST Output
43 |BICKA I/O | Serial Bit Clock A (Input Pulled-down) TVvDD1
44 |LRCKA I/0 | Frame Sync / Left-Right Clock A (Input Pulled-down) TVDD1
DSP1/2 GPI004 (Input Pulled-down)
45 GPIO04 11/0 Controlled by DSP1/2 program. TVvDD1
SDOUT10| O | Serial Digital Data Output 10
SPI Master Interface 2 Data 1 In/Output (Input Pulled-down)
46 ESDIO21 |1/O (Connected device side is DIO) TVvDD1
SDIN2 | | Serial Digital Data Input 2 (Input Pulled-down)
SPI Master Interface 2 Data O In/Output (Input Pulled-down)
47 ESDIO20 | /O (Connected device side is DIO) TVvDD1
SDOUT2 | O |Serial Digital Data Output 2
ESCLK2 | O SPI Master Interface 2 C_:Iock Output for External Devices
48 (Connect to the SCLK pin of External Device) TVDD1
BICKB I/O | Serial Bit Clock B (Input Pulled-down)
ECSO2 o SPI Master Inter_face_2 D_ata Output for External Device
49 (Connected device side is CS) TVDD1
LRCKB I/O | Frame Sync / Left-Right Clock B (Input Pulled-down)
231100061-E-00-PB 2023/12
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No. |Pin Name |1/O | Function Power
SPI Master Interface 1 Data 3 In/Output (Input Pulled-down)
50 ESDIO13 | /O (Connected device side is DIO) TVDD1
ESDIO23 | 1/0 SPI Master Inter_face_z D_ata 3 In/Output (Input Pulled-down)
(Connected device side is DIO)
SPI Master Interface 1 Data 2 In/Output (Input Pulled-down)
51 ESDIO12 11/O (Connected device side is DIO) TVDD1
ESDIO22 |1/0 SPI Master Inter_face_z D_ata 2 In/Output (Input Pulled-down)
(Connected device side is DIO)
SPI Master Interface 1 Data 1 In/Output (Input Pulled-down)
52 ESDIOLL |1/O (Connected device side is DIO) TVvDD1
SDIN9 | | Serial Digital Data Input 9 (Input Pulled-down)
SPI Master Interface 1 Data 0 In/Output (Input Pulled-down)
53 ESDIO10 |1/ (Connected device side is DIO) TVvDD1
SDOUTY9 | O |Serial Digital Data Output 9
ESCLKL | O SPI Master Interface 1 C_:Iock Output for E)_(ternal Devices
54 (Connect to the SCLK pin of External Device) TVvDD1
BICKF I/0O | Serial Bit Clock F (Input Pulled-down)
ECSO1 o SPI Master Inter_face_DaFa Output for External Device 1
55 (Connected device side is CS) TVvDD1
LRCKF I/0 | Frame Sync / Left-Right Clock F (Input Pulled-down)
DSP1/2 GPIOO05 (Input Pulled-down)
56 |GPI005 |1/0 Controlled by DSP1/2 program. TVDD1
57 |STO O | Status Output TVDD1
SBST O | Self-boot Status Output
ECSO1 o SPI Master Inter'face'l Data Output for External Device
58 (Connected device side is CS) TVvDD1
SPI Master Interface 2 Data Output for External Device
ECSO2 0 (Connected device side is CS)
59 |SBMAT | | Self-boot Program Selection (Input Pulled-down) TVDD1
60 |SELE | | Self-boot Enable (Input Pulled-down) TVDD1
61 |VDDC - | Digital Core Power Supply Typ. 0.9V (0.85 - 0.95V) -
62 |VDDC - | Digital Core Power Supply Typ. 0.9V (0.85 - 0.95V) -
63 |VDDC - | Digital Core Power Supply Typ. 0.9V (0.85 - 0.95V) -
64 |VSS - |Ground 0V -
65 |AVDD - |Analog Power Supply Typ. 3.3V (3.13V - 3.47V) -
66 |AVDD - |Analog Power Supply Typ. 3.3V (3.13V - 3.47V) -
67 |VSS - |Ground OV -
Oscillation Circuit Input
68 | XTI I | Connect a crystal oscillator between the XTI pin and the XTO pin. AVDD
When not using a crystal oscillator, connect an external clock to this pin.
Oscillation Circuit Output
69 |XTO O | Connect a crystal oscillator between the XTI pin and the XTO pin. AVDD
When not using crystal oscillator, this pin should be open.
70 |TEST I/O | TEST In/Output (This pin should be left unconnected) AVDD
71 |DIRO | |DIR Data Input 0 TVDD3
Tuning Interface Input pin (Input Pulled-down)
72 |TIN ! This pin should be connected to VSS if not in use. TVDD3
231100061-E-00-PB 2023/12
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No. | Pin Name |I/O | Function Power
SDING | | Serial Digital Data Input 6(Input Pulled-down)
DIR1 | |DIR Data Input 1 (Input Pulled-down)
73 |ESDIO22 |1/O SPI Master Inter_face_z D_ata 2 In/Output (Input Pulled-down) TVDD3
(Connected device side is DIO)
SPI Master Interface 1 Data 2 In/Output (Input Pulled-down)
ESDIO12 | /0 (Connected device side is DIO)
74 |LRCKH I/O | Frame Sync / Left-Right Clock H (Input Pulled-down) TVvDD3
75 |BICKH I/O | Serial Bit Clock H (Input Pulled-down) TVvDD3
SDOUT6 | O | Serial Digital Data Output 6
DIT O |DIT Data Output
76 |ESDIO23 |1/O SPI Master Inter_face_z D_ata 3 In/Output (Input Pulled-down) TVDD3
(Connected device side is DIO)
SPI Master Interface 1 Data 3 In/Output (Input Pulled-down)
ESDIO13 | /O (Connected device side is DIO)
SDOUT11| O | Serial Digital Data Output 11
" CLKO O [Master Clock Output TVDDs3
78 |SDIN11 | | Serial Digital Data Input 11 (Input Pulled-down) TVvDD3
I2C Master Interface SDA
79 MSDA Vo Connect a Pull-Down resistor (2.2kQ recommended). TVDD3
GPIO06 | 1/O DSP1/2 GPIOO06 (Input Pulled-down)
Controlled by DSP1/2 program.
2
MSCL /O [°C Master Interface SCL.
80 Connect a Pull-Down resistor (2.2kQ recommended). TVDD3
GPI007 |10 DSP1/2 GPIO07 (Input Pulled-down)
Controlled by DSP1/2 program.
DSP1/2 GPIOO08 (Input Pulled-down)
GPIO08 |1/0 Controlled by DSP1/2 program.
SPI Master Interface 1 Data Output for External Device
8l |ECSO1 O (Connected device side is CS) TVDD3
SPI Master Interface 2 Data Output for External Device
ECSO2 0 (Connected device side is CS)
82 |vVDDC - | Digital Core Power Supply Typ. 0.9V (0.85 - 0.95V) -
83 |vVDDC - | Digital Core Power Supply Typ. 0.9V (0.85 - 0.95V) -
84 |vVDDC - | Digital Core Power Supply Typ. 0.9V (0.85 - 0.95V) -
85 |vVDDC - | Digital Core Power Supply Typ. 0.9V (0.85 - 0.95V) -
86 |VDDC - | Digital Core Power Supply Typ. 0.9V (0.85 - 0.95V) -
87 |VSS - |Ground 0V -
88 | TVDD3 - | Digital Interface Power Supply 3 Typ. 3.3V (1.7V - 3.47V) -
LRCKE I/O | Frame Sync / Left-Right Clock E (Input Pulled-down)
ECSO2 o SPI Master Interface 2 Data Output for External Device
89 (Connected device side is CS) TVDD3
SPI Master Interface 1 Data Output for External Device
ECSO1 © (Connected device side is CS)
BICKE I/O | Serial Bit Clock E (Input Pulled-down)
ESCLK2 | O SPI Master Interface 2 Clock Output for External Devices
90 (Connect to the SCLK pin of External Device) TVDD3
ESCLKL | O SPI Master Interface 1 Clock Output for External Devices
(Connect to the SCLK pin of External Device)
231100061-E-00-PB 2023/12
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No. | Pin Name |1/O | Function Power
SDOUT8 | O | Serial Digital Data Output 8
SPI Master Interface 2 Data 0 In/Output (Input Pulled-down)
91 ESDIO20 |1/O (Connected device side is DIO) TVDD3
ESDIO10 |1/O SPI Master Inter.facell D_ata 0 In/Output (Input Pulled-down)
(Connected device side is DIO)
TOUT O | Tuning Interface Output
SDINS | | Serial Digital Data Input 10 (Input Pulled-down)
SPI Master Interface 2 Data 1 In/Output (Input Pulled-down)
92 ESDIO21 11/O (Connected device side is DIO) TVvDD3
SPI Master Interface 1 Data 1 In/Output (Input Pulled-down)
ESDIOL1 |1/O (Connected device side is DIO)
LRCKG I/0 | Frame Sync / Left-Right Clock G (Input Pulled-down)
93 UTXx O |UART Output TVDD3
BICKG I/O | Serial Bit Clock G (Input Pulled-down)
94 URX | |UART Input (Input Pulled-down) TVDD3
SPI Slave Interface 2 Data In/Output 3
95 [SI023 I/O | (Input Pulled-down) TVvDD3
Connect a Pull-Down resistor (22kQ recommended).
SPI Slave Interface 2 Data In/Output 2
96 [SI022 I/O | (Input Pulled-down) TVvDD3
Connect a Pull-Down resistor (22kQ recommended).
SDA Pin for I12C Interface 2
SDA2 Vo Connect a Pull-Down resistor (2.2kQ recommended).
97 SPI Slave Interface 2 Data In/Output 1 TVDD3
Sl021 I/O | (Input Pulled-down)
Connect a Pull-Down resistor (22kQ recommended).
SPI Slave Interface 2 Data In/Output 0
98 [SI020 I/0O | (Input Pulled-down) TVvDD3
Connect a Pull-Down resistor (22kQ recommended).
99 SCL2 | | Serial Data Clock Input for I1°C Interface 2 TVDD3
SCLK2 | | Serial Data Clock Input for SPI interface 2
I2C Mode: Bus Address for I12C Interface 2
100 | CSN?2 ! This pin must be pulled up or pulled down. TVDD3
| SPI Mode: Chip Select for SPI Interface 2
Set this pin to “H” in power-down state or when not interfacing to MCU.
Exposed The exposed pad on the bottom surface of the package
" | Pad "~ | must be connected to the ground. i
Notes:

*1. The exposed pad on the bottom surface of the package must be connected to the ground.
*2. All digital input pins must not be allowed to float. If analog inputs are not used, leave them open.
*3. The description of “Internal Pull-down” above indicates the pin status just after power-down is

released. (PDN pin = “H”)
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5.3. Handling of Unused Pins

Unused I/O pins must be connected appropriately.

Table 1. Handling of Unused Pin

[AK7018]

Classification

Pin Name

Setting

Analog

XTO, TEST

Open

Digital

SDOUTS/ESDIO23/ESDIO13/GP1014, DIRINT/GPIO15,
SDOUT4/ESDIO22/ESDIO12/TOUT, SDOUT3/ESDIO20/ESDIO10,
SDOUT7/GPIO02/ECSO1/ECSO2, SDOUT1,
CLKO/ECSO1/ECSO2/TOUT, ESCLK2/BICKB, ECSO2/LRCKB,
ESCLK1/BICKF, ECSO1/LRCKF, STO, SBST/ECSO1/ECSO2,
SDOUT6/DIT/ESDIO23/ESDIO13, SDOUT11/CLKO,
SDOUTS8/ESDIO20/ESDIO10/TOUT

Open

SDIN5/DMDAT2, SDIN4/DMDAT1, BICKD/DMCLK2, LRCKD/DMCLK1,
SDIN3/ESDIO21/ESDIO11, LRCKC/ECSO2/ECSO1,
BICKC/ESCLK2/ESCLK1, GPIO00/CLKO, SDIN7/GPIO01,
GPIO09/TRST, GPIO13/TDI, GPIO11/TDO, GPIO10/TCK,
GPIO12//[TMS, GPIO03/SDIN10, SDIN1, BICKA, LRCKA,
GPIO04/SDOUT10, ESDIO21/SDIN2, ESDIO20/SDOUTZ,
ESDIO13/ESDIO23, ESDIO12/ESDIO22, ESDIO11/SDINSY,
ESDIO10/SDOUT9, GPIO05, SBMAT, SELE,
SDING6/DIR1/ESDIO22/ESDIO12, LRCKH, BICKH, SDIN11,
GPIO08/ECSO1/ECSO2, LRCKE/ECSO2/ECSO1,
BICKE/ESCLK2/ESCLK1, SDIN8/ESDIO21/ESDIO11, LRCKG/UTX,
BICKG/URX

Connect
to VSS or
Open

CSN1, SCL1/SCLK1, SI010, SDA1/SIO11, SI012, SI013,
MSDA/GPIO06, MSCL/GPIO07, SI023, SI022, SDA2/S1021, S1020,
SCL2/SCLK2, CSN2, DIRO, TIN

Connect
to VSS
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5.4. Relationship of Input/Output Pins and Digital Power Supplies

Table 2. Relationship between Input / Output Pins and Digital Power Supplies

Power Supply | Input/ Output Pin
PDN, CSN1, SCL1/SCLK1, SI010, SDA1/SIO11, SIO12, SIO13, SDOUT1, SDIN1,

TVDD1 CLKO/ECSO1/ECSO2/TOUT, BICKA, LRCKA, GPIO04/SDOUT10, ESDIO21/SDIN2,

(1.7-3.3V) ESDIO20/SDOUT2, ESCLK2/BICKB, ECSO2/LRCKB, ESDIO13/ESDIO23,
ESDIO12/ESDIO22, ESDIO11/SDIN9, ESDIO10/SDOUT9, ESCLK1/BICKF,
ECSO1/LRCKF, GPIO05, STO, SBST/ECSO1/ECS02, SBMAT, SELE
SDOUTS/ESDIO23/ESDIO13/GPI014, DIRINT/GPIO15, SDIN5/DMDAT2,
SDIN4/DMDAT1, BICKD/DMCLK?2, LRCKD/DMCLK1,

TvDD2 SDOUT4/ESDIO22/ESDIO12/TOUT, SDOUT3/ESDIO20/ESDIO10,

(1.7-3.3V) SDIN3/ESDIO21/ESDIO11, LRCKC/ECSO2/ECSO1, BICKC/ESCLK2/ESCLK1,
GPIO00/CLKO, SDIN7/GP1001, SDOUT7/GPIO02/ECSO1/ECSO2, GPIO09/TRST,
GPIO13/TDI, GPIO11/TDO, GPIO10/TCK, GPIO12/TMS, GPIO03/SDIN10
SDIN6/DIR1/ESDIO22/ESDIO12, LRCKH, BICKH, SDOUT6/DIT/ESDIO23/ESDIO13,

TVDD3 SDOUT11/CLKO, SDIN11, MSDA/GPIO06, MSCL/GPIO07, GPIOO8/ECSO1/ECS0O2,

(1.7-3.3V) LRCKE/ECSO2/ECSO1, BICKE/ESCLK2/ESCLK1,
SDOUTS8/ESDIO20/ESDIO10/TOUT, SDIN8/ESDIO21/ESDIO11, LRCKG/UTX,
BICKG/URX, SI023, S1022, SDA2/S1021, SI020, SCL2/SCLK2, CSN2, TIN

TvDD3 (3.3V) | DIRO

AVDD (3.3V) | XTO, XTI, TEST
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5.5. Power-down and Power-down Release Status of Output Pins

Table 3. Power-down Pin Status (just after Power-up)

[AK7018]

Power-down Status Power Down Release Power Down Release

No. Pin Name I/0 (PDN pin = “L") (PDN pin =“H") (PDN pin = “H")

P 1/0O pin: Input or Pull Down I/O pin: Output
SDOUTS 0] -
ESDIO23 1/0 .

1 ESDIO13 | 1O Pull Down - Typ.77kQ Input (Pull Down : Typ.77kQ) Output
GPIO14 I/O
DIRINT @) . -

2 GPIO15 | 1/0 Pull Down : Typ.77kQ Input (Pull Down : Typ.77kQ) Output

SDIN5 [ _ _

3 DVIDAT2 | Input (Pull Down : Typ.77kQ) | Input (Pull Down : Typ.77kQ) -

4 SDIN4 ! Input (Pull Down : Typ.77kQ) | Input (Pull Down : Typ.77kQ) -
DMDATL | | P - VP P i

BICKD I/O . Input (Pull Down : Typ.77kQ)

5 DMCLK2 0 Input (Pull Down : Typ.77kQ) - Output
LRCKD 1/0 . Input (Pull Down : Typ.77kQ)

6 DMCLKL 0 Input (Pull Down : Typ.77kQ) . Output
SDOUT4 @) -

ESDIO22 1/0 . .
7 ESDIOL2 o) Pull Down : Typ.77kQ Input (Pull Down : Typ.77kQ) Output
TOUT 0 -
SDOUT3 ®) - Output
8 ESDIO20 I/O Pull Down : Typ.77kQ Input (Pull Down : Typ.77kQ)
ESDIO10 1/0
SDIN3 | -

9 ESDIO21 I/O | Input (Pull Down : Typ.77kQ) | Input (Pull Down : Typ.77kQ) Outout
ESDIO11 1/0 P
LRCKC I/O Input (Pull Down : Typ.77kQ)

16 ECS0O2 o] Input (Pull Down : Typ.77kQ) - Output
ECSO1 0] -

BICKC I/0 Input (Pull Down : Typ.77kQ)

17 ESCLK2 o] Input (Pull Down : Typ.77kQ) - Output
ESCLK1 O -

18 GPIO00 I/0 Input (Pull Down : Typ.77kQ) Input (Pull Down : Typ.77kQ) Output

CLKO @) -

19 SDIN7 ! Input (Pull Down : Typ.77kQ) | Input (Pull Down : Typ.77kQ) .
GPioor  |1o| P - 1YP P - YP Output
SDOUT7 0] -

GPIO02 I/O . Input (Pull Down : Typ.77kQ)

20 ECSOL o Pull Down : Typ.77kQ : Output
ECS02 0] -

21 GTPFg?_Q I/IO Input (Pull Down : Typ.77kQ) | Input (Pull Down : Typ.77kQ) Oufput

22 GF;'gllg v lo Input (Pull Down : Typ.77kQ) | Input (Pull Down : Typ.77kQ) Output

23 GPIO11 1/0 Input (Pull Down : Typ.77kQ) Input (Pull Down : Typ.77kQ) Output

TDO ®) -

24 G?'(?Klo U IO Input (Pull Down : Typ.77kQ) | Input (Pull Down : Typ.77kQ) O“fp“t

25 G_FFI'\?SH U lo Input (Pull Down : Typ.77kQ) | Input (Pull Down : Typ.77kQ) Output

26 gg:g% U IO Input (Pull Down : Typ.77kQ) | Input (Pull Down : Typ.77kQ) Output

27 PDN I Input (“L”) Input (“H”) -

28 CSN1 I Input (“Hi-Z") Input (“Hi-Z") -

SCL1 | PR w7

29 SCLKL | Input (“Hi-Z") Input (“Hi-Z”) -

30 SI010 I/O | Input (Pull Down : Typ.77kQ) | Input (Pull Down : Typ.77kQ) Output

31 SDA1 1/0 Input (“Hi-Z") Input (“Hi-Z") Output

231100061-E-00-PB 2023/12

-15 -

ASAHI KASEI MICRODEVICES CORPORATION




[AK7018]

Power-down Status Power Down Release Power Down Release
No. Pin Name I/0 (PDN pin = “L") (PDN pin =“H") (PDN pin = “H")
P I/O pin: Input or Pull Down I/O pin: Output
SI011 I/O Input (Pull Down : Typ.77kQ)
32 SI012 I/O | Input (Pull Down : Typ.77kQ) | Input (Pull Down : Typ.77kQ) Output
33 SI013 I/O | Input (Pull Down : Typ.77kQ) | Input (Pull Down : Typ.77kQ) Output
o Pull Down : Typ.77kQ Output
40 | sboutt | O L (DOSEL1 bit = “I"8¢%8) | (DOSEL1 bit = “0"8¥ %8%)
41 SDIN1 [ Input (Pull Down : Typ.77kQ) | Input (Pull Down : Typ.77kQ) -
CLKO @)
ECSO1 0] w »
42 ECSO2 0 L - Output
TOUT 0]
43 BICKA I/O | Input (Pull Down : Typ.77kQ) | Input (Pull Down : Typ.77kQ) Output
44 LRCKA I/O | Input (Pull Down : Typ.77kQ) | Input (Pull Down : Typ.77kQ) Output
GPIO04 I/O . Input (Pull Down : Typ.77kQ)
45 SDOUT10 0 Input (Pull Down : Typ.77kQ) . Output
ESDIO21 I/0O | Input (Pull Down : Typ.77kQ) | Input (Pull Down : Typ.77kQ) Output
46
SDIN2 | -
ESDIO20 1/0 Input (Pull Down : Typ.77kQ) Output
) Pull Down : Typ.77kQ Output
47 | spoutz | o | 'Mmput(Pull Down:Typ77kQ) | (uSTN2SObit="“1"/"D | (MSTN2SO bit = “1"\D
DOSEL?2 bit = “0”5% 7 F¥) DOSEL2 bit = “1"5% % F¥)
ESCLK2 @) “ » -
48 BICKB | /O L Input (Pull Down : Typ.77kQ) Output
ECS02 @) g -
49 LRCKB | /0 H Input (Pull Down : Typ.77kQ) Output
ESDIO13 | 110 , ,
50 ESDIO23 /0 Input (Pull Down : Typ.77kQ) | Input (Pull Down : Typ.77kQ) Output
ESDIO12 | 1/0 _ _
51 ESDIO22 /o Input (Pull Down : Typ.77kQ) | Input (Pull Down : Typ.77kQ) Output
52 Egg:(’\)l;l I/IO Input (Pull Down : Typ.77kQ) | Input (Pull Down : Typ.77kQ) Oufput
ESDIO10 I/O . Input (Pull Down : Typ.77kQ)
53 SDOUTY 0 Input (Pull Down : Typ.77kQ) . Output
ESCLK 0] - -
54 BICKF | I/O L Input (Pull Down : Typ.77kQ) Output
55 ECSO1 ®) ‘H” - Output
LRCKF 1/0 Input (Pull Down : Typ.77kQ)
56 GPI005 I/O | Input (Pull Down : Typ.77kQ) | Input (Pull Down : Typ.77kQ) Output
57 STO (©) “‘H” - Output
SBST 0
58 ECSO1 @) “L” - Output
ECS02 0]
59 SBMAT | Input (Pull Down : Typ.77kQ) | Input (Pull Down : Typ.77kQ) -
60 SELE | Input (Pull Down : Typ.77kQ) | Input (Pull Down : Typ.77kQ) -
68 XTI | Input (“Hi-Z") Input (“Hi-Z”) -
SELE="“L": “H’Hi 1 _
%9 xTo © | SELE=‘H: XTI O REH A ] XTI DR
70 TEST /0 “Hi-Z” “Hi-Z” “Hi-Z”
71 DIRO | Input (“Hi-Z") Input (“Hi-Z”) -
72 TIN | Input (Pull Down : Typ.77kQ) | Input (Pull Down : Typ.77kQ) -
SDING | ]
73 DIR1 ! Input (Pull Down : Typ.77kQ) | Input (Pull Down : Typ.77kQ)
ESDIO22 | /0| P $ P P e outout
ESDIO12 1/0 P
74 LRCKH I/O | Input (Pull Down : Typ.77kQ) | Input (Pull Down : Typ.77kQ) Output
75 BICKH I/O | Input (Pull Down : Typ.77kQ) | Input (Pull Down : Typ.77kQ) Output
SDOUT6 0] i
76 DIT © Pull Down : Typ.77kQ Output
ESDIO23 Vo Input (Pull Down : Typ.77kQ)
ESDIO13_ | I/O P - Y
231100061-E-00-PB 2023/12
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Power-down Status Power Down Release Power Down Release
No. Pin Name I/0 (PDN pin = “L") (PDN pin =“H") (PDN pin = “H")
P 1/0O pin: Input or Pull Down I/O pin: Output
SDOUT11 ®) W »
77 CLKO 0 L - Output
78 SDIN11 I Input (Pull Down : Typ.77kQ) | Input (Pull Down : Typ.77kQ) -
MSDA 110 R Input (“Hi-Z")
9 GPIO06 | 10 Input (Hi-Z") Input (Pull Down : Typ.77kQ) Output
MSCL I/0 P Input (“Hi-Z")
80 GPIO07 | IO Input (Hi-Z") Input (Pull Down : Typ.77kQ) Output
GPI1008 I/0 Input (Pull Down : Typ.77kQ)
81 ECSO1 (0] Input (Pull Down : Typ.77kQ) i Output
ECS0O2 0]
LRCKE I/0 Input (Pull Down : Typ.77kQ)
89 ECS0O2 ®) Input (Pull Down : Typ.77kQ) i Output
ECSO1 @)
BICKE 1/0 Input (Pull Down : Typ.77kQ)
90 ESCLK2 O Input (Pull Down : Typ.77kQ) i Output
ESCLK1 O
SDOUTS8 @) -
ESDIO20 | 110 ,
91 ESDIOL0 /0 Input (Pull Down : Typ.77kQ) | Input (Pull Down : Typ.77kQ) Output
TOUT ©) -
SDIN8 I -
92 ESDIO21 I/0 | Input (Pull Down : Typ.77kQ) | Input (Pull Down : Typ.77kQ) Outout
ESDIO11 | IO P
93 "'E%K(G '/OO Input (Pull Down : Typ.77kq) 1Ryt (Pull Down : Typ.77kQ) Output
94 BJJCES(G I/|O Input (Pull Down : Typ.77kQ) Input (Pull Down : Typ.77kQ Oufput
95 S1023 I/0 | Input (Pull Down : Typ.77kQ) | Input (Pull Down : Typ.77kQ) Output
96 S1022 I/0O | Input (Pull Down : Typ.77kQ) | Input (Pull Down : Typ.77kQ) Output
SDA2 I/0 P Input (“Hi-Z")
7 sio21 | 1/0 Input ("Hi-Z") Input (Pull Down : Typ.77kQ) Output
98 S1020 I/O | Input (Pull Down : Typ.77kQ) | Input (Pull Down : Typ.77kQ) Output
SCL2 | wyi v agi v
99 SCLK2 | Input (“Hi-Z”) Input (“Hi-Z") -
100 CSN2 [ Input (“Hi-Z”) Input (“Hi-Z”) -
Definition of terms in the tables
Pull-down typ.77KQ: PAD is in pull-down state. Input not allowed
Input (pull-down typ. 77KQ): PAD is pulled down. Input possible
Input (Hi-2): PAD is in Hi-Z status. Input possible
Output: PAD is in output status ("L"/"H" output is possible)
"L PAD is "L" output state
"H" PAD is "H" output state
“Hi-Z” PAD is in Hi-Z status.
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6. Absolute Maximum Ratings

VSS=0V:*4)
Parameter Symbol Min. Max. Unit
Power Supply
Analog AVDD -0.3 3.9 \%
Digital1(Core:LVDD) VDDC -0.3 11 \%
Digital2(l/F:TVDD1) TVDD1 -0.3 3.9 \%
Digital3(I/F:TVDD?2) TVDD2 -0.3 3.9 \%
Digital4(l/F:TVDD3) TVDD3 -0.3 3.9 \Y,
Difference (VSS) (*4) AGND -0.3 0.3 V
Input Current (Expect: Power Supply Pins) IIN - +10 mA
Analog Input Voltage (*5) VINA -0.3 (AVDD+0.3) or 3.9 V
Digital Input Voltagel (*6) VIND1 -0.3 3.9 \
Digital Input Voltage2 (*7) VIND2 -0.3 3.9 \
Digital Input Voltage3 (*8) VIND3 -0.3 3.9 \
Operation Temperature Ta -40 105 °C
Storage Temperature Tstg -65 150 °C

Notes:

*4., All voltages are with respect to ground. VSS must be connected to the same ground.
*5. The maximum analog input voltage is smaller value between (AVDD+0.3) V and 3.9V.

*6. Digital Input Voltagel is for pins of TVDD1 power supply domain.
*7. Digital Input Voltage? is for pins of TVDD2 power supply domain.
*8. Digital Input Voltage3 is for pins of TVDD3 power supply domain.

WARNING: Operation at or beyond these limits may result in permanent damage to the device. Normal

operation is not guaranteed at these extremes.

231100061-E-00-PB

-18 -

ASAHI KASEI MICRODEVICES CORPORATION

2023/12



[AK7018]

Recommended Operating Conditions

VSS=0V:*4, PDN pin = “H")

Parameter Symbol Min. Typ. Max. Unit

Power Supply

Analog AVDD 3.13 3.3 3.47 \Y
Digital(Core) vDDC 0.85 0.9 0.95 \Y
Digital(l/F) TVDD1 1.7 3.3 3.47 Vv
Digital(l/F) TVDD2 1.7 3.3 3.47 Vv
Digital(I/F) TVDD3 1.7 3.3 3.47 V

Notes:

*9. VDDC must be powered up after or at the same time as other power supplies. VDDC must be
powered down before or at the same time as AVDD, TvDD1, TVDD2, TVDD3.
*10. All power supplies must be turned on.
*11. PDN pin should be held “L” when power is supplied. PDN pin is allowed to be “H” after all power
supplies are applied and settled.
*12. The power-up sequence must be re-executed from the beginning when changing the voltage
supply level of TVDD1, TVDD2 and TVDD3 (e.g., 1.8 V — 3.3 V). TVDD3 must be 3.3 V when

using the DIR.

*13. When using the I2C interface, the power of this product can be turned off while peripheral devices

are powered on.

WARNING: AKM assumes no responsibility for the usage beyond the conditions in the datasheet.
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8. Electrical Characteristics

8.1. SRC1/2/3/4/5/6/7/8

(Ta= 25°C; VDDC=0.9V, AVDD= TvDD1= TVDD2=TVDD3= 3.3V, VSS= 0V; Signal Frequency= 1kHz;

32-bit Data; Measurement Frequency = 20Hz - FSO/2)

Parameter Symbol Min. Typ. Max. Unit
Resolution 32 bit
Input Sample Rate FSI 8 192 kHz
Output Sample Rate FSO 8 192 kHz
THD+N (Input=1kHz, OdBFS)
Audio Mode FSO/FSI=192kHz/48kHz - -132 - dB
SRCFAUDx bit = °1", |FSO/FS|=44.1kHz/48kHz - -131 - dB
SRCFECxBIt="0") £ SO/FSI=48kH2/88.2kHzZ - | a3t | - dB
FSO/FSI=48kHz/96kHz - -185 - dB
FSO/FSI=44.1kHz/96kHz - -123 - dB
FSO/FSI=48kHz/192kHz - -185 - dB
FSO/FSI=8kHz/48kHz - -185 - dB
Voice Mode FSO/FSI=24kHz/32kHz - -97 - dB
(sSRRcCFFEA&Dﬁ(nb—it%:)O”' FSO/FSI=16kHz/24kHz - -100 - dB
FSO/FSI=24kHz/44.1kHz -80 dB
FSO/FSI=16kHz/44.1kHz -71 dB
SRC FSO/FSI=8kHz/32kHz - -177 - dB
Dynamic Range (Input=1kHz, -60dBFS)
Audio Mode FSO/FSI=192kHz/48kHz - 180 - dB
SRCFAUDx bit = "1", | FSO/FS|=44.1kHz/48kHz - 184 - dB
SRCFECXbit="0)  IE50/FSI=48kHz/88.2kHz - 183 ] dB
FSO/FSI=48kHz/96kHz - 185 - dB
FSO/FSI=44.1kHz/96kHz - 182 - dB
FSO/FSI=48kHz/192kHz - 185 - dB
FSO/FSI=8kHz/48kHz - 185 - dB
Voice Mode FSO/FSI=24kHz/32kHz - 157 - dB
(SRCFAUDX bit = "0",| FSO/FS|=16kHz/24kHz - 160 - dB
SRCFECXbit="0)  [ESO/FSI=24kHz/44.1kHz 140 dB
FSO/FSI=16kHz/44.1kHz 131 dB
FSO/FSI=8kHz/32kHz - 179 - dB
Dynamic Range (Input=1kHz, -60dBFS, A-weighted)
FSO/FSI=44.1kHz/48kHz - 186 - dB
Ratio between Input and Output Sample Rate FSO/FSI | 0.167 6 -
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8.2. SRC9/10/11/12

[AK7018]

(Ta= 25°C; VDDC=0.9V, AVDD= TVvDD1= TVDD2=TVDD3= 3.3V, VSS= 0V; Signal Frequency = 1kHz;
24-bit Data; Measurement Frequency =20Hz - FSO/2)

Parameter Symbol Min. Typ. Max. Unit
Resolution 24 bit
Input Sample Rate FSI 8 192 kHz
Output Sample Rate FSO 8 192 kHz
THD+N (Input=1kHz, OdBFS)
Voice Mode FSO/FSI = 16kHz / 8kHz - -125 - dB
éSRRCCFF?&Dﬁtbit‘E':;O," FSO/FSI = 44.1kHz / 48kHz - -125 - dB
- FSO/FSI| = 24kHz / 32kHz - -95 - dB
FSO/FSI = 16kHz / 24kHz - -98 - dB
FSO/FSI = 24kHz / 44.1kHz - -78 - dB
FSO/FSI = 16kHz / 44.1kHz - -69 - dB
FSO/FSI = 8kHz / 32kHz - -130 - dB
FSO/FSI = 8kHz / 48kHz - -130 - dB
Audio Mode FSO/FSI = 24kHz / 44.1kHz - -120 - dB
gSRRCCFFEACLiDétb_it%j‘)l”, FSO/FSI = 24kHz / 48kHz - -133 - dB
SRC FSO/FSI = 16kHz / 44.1kHz - -98 - dB
Dynamic Range (Input=1kHz, -60dBFS)
Voice Mode FSO/FSI = 16kHz / 8kHz - 135 - dB
(SSRRCCFFIEA&D;tb_it%,j‘)O”, FSO/FSI = 44.1kHz / 48kHz - 136 - dB
- FSO/FSI = 24kHz / 32kHz - 134 - dB
FSO/FSI = 16kHz / 24kHz - 117 - dB
FSO/FSI = 24kHz | 44.1kHz - 132 - dB
FSO/FSI = 16kHz/44.1kHz - 128 - dB
FSO/FSI = 8kHz /32kHz - 130 - dB
FSO/FSI = 8kHz /48kHz - 130 - dB
Audio Mode FSO/FSI = 24kHz / 44.1kHz - 136 - dB
Ec,SRRcCFFEAcLiDﬁ(nb—it%’:T' FSO/FSI = 24kHz / 48kHz - 135 - dB
=07 FSO/FSI| = 16kHz / 44.1kHz - 135 - dB
Dynamic Range (Input=1kHz, -60dBFS,A-weighted)
FSO/FSI=44.1kHz/48kHz - 137 dB
Ratio between Input and Output Sample Rate FSO/FSI | 0.167 6 -
8.3. SPDIF Characteristics
(Ta=-40 - 105°C, TVDD3= 3.13 - 3.47V)
Parameter Symbol Min. Typ. Max. Unit
DIRO input voltage level VIH 100 mV
(Internally biased at TVDD3 /2) VIL -100 mV
Input Hysteresis VTY 50 mV
Input Reference Voltage INVREF TVDD3 /2 \Y
Input resistance Zin 10 kQ
Input Sampling Frequency fs 32 192 kHz
231100061-E-00-PB 2023/12
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[AK7018]

8.4. PLL
Ta=25°C; VDDC=0.9V, AVDD=TVDD1=TVDD2=TVDD3= 3.3V; VSS=0V)
Parameter Min. Typ. Max. Unit
Reference Clock Input | (48kHz) 1.536 3.072 MHz
Frequency (44.1kHz) 1.411 2.822 MHz
(48kHz) 491.52 MHz
VCOCLK Frequency iy 451584 MHz

8.5. Power Consumption

(Ta= 25°C; AVDD=3.13 - 3.47V (Typ.=3.3V, Max.=3.47V);
VDDC=0.85 - 0.95V(Typ.=0.9V, Max.=0.95V); TVDD1=1.7 - 3.47V(Typ.=3.3V, Max.=3.47V);
TVDD2=1.7 - 3.47V(Typ.=3.3V, Max.=3.47V); TVDD3=1.7 - 3.47V(Typ.=3.3V, Max.=3.47V); VSS= 0V)

Parameter Symbol Min. Typ. Max. Unit
AVDD 15 27 mA
VDDC 250 680 mA
Power-up (*14) TVDD1 8 14 mA
TVvDD2 8 14 mA
TVDD3 8 14 mA
AVDD 0.01 mA
Power-down VDDC 6 450 mA
(PDN pin = “L") TVDD1 0.01 mA
TVDD2 0.01 mA
TVvDD3 0.01 mA
Note:
*14. The current changes depending on the system frequency and contents of DSP program.
Max value condition is AVDD=TVDD1=TVDD2=TVDD3=3.47V, VDDC=0.95V, CL=6pF.
231100061-E-00-PB 2023/12
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[AK7018]

9. Digital Filter Characteristics

9.1. DMIC
(Ta= -40 - 105°C; VDDC=0.85 - 0.95V; AVDD=3.13 - 3.47V; TVDD1/2/3=1.7 - 3.47V; VSS= 0V) (*15)

1.1. VOICE Filter (SDAD[1:0] bits = “00”)

Parameter | Symbol [ Min. | Typ. | Max. | Unit
Voice Filter
Passband -0.5dB - 0.5dB PB 0 — 6.3 kHz
-3.0dB PB — 6.9 — kHz
Stopband (*16) SB 8 — — kHz
Passband Ripple *17) PR -0.47 — 0 dB
Stopband Attenuation (*16) SA 59.5 — dB
Group Delay Distortion: OHz - 8kHz AGD — 0 — 1/fs
Group Delay GD — 14.1 — 1/fs
Notes:

*15. The passband and stopband frequencies scale with “fs” (system sampling rate).
*16. The passband is from DC to 6.3 kHz when fs = 16 kHz.
*17. The stopband is from 8 kHz to 1.016 MHz when fs = 16 kHz.

1.2. SHARP ROLL OFF Filter (SDAD[1:0] bits = “01”)

Parameter | Symbol | Min. | Typ. | Max. | Unit
Sharp Roll Off Filter
+0.14dB/-0.12dB PB 0 — 20.7 kHz
-0.87dB PB — 21.6 — kHz
Passband -3.0dB PB — 22.8 — kHz
-6.0dB PB — 23.8 — kHz
-7.0dB PB — 24 — kHz
Stopband (*19) SB 28.4 — — kHz
Passband Ripple (*18) PR — — +0.14 dB
Stopband Attenuation (*19) SA 65 — - dB
Group Delay Distortion: OHz - 20kHz AGD — 0 — us
Group Delay GD - 12.5 - 1/fs
Notes:

*18. The passband is from DC to 20.7 kHz when fs = 48 kHz.
*19. The stopband is from 28.4 kHz to 3.0436 MHz when fs = 48 kHz.
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9.2. SRC1/2/3/4/5/6/7/8
(Ta=-40 - 105°C; VDDC=0.85 - 0.95V; AVDD=3.13 - 3.47V; TVDD1/2/3=1.7 - 3.47V; VSS= 0V)

2.1. Audio Mode (SRCFAUDX bit = “1”, SRCFECX bit = “0” (x = 1-8))

[AK7018]

Parameter Symbol Min. Typ. Max. Unit
-0.01dB | 0.980=FSO/FSI=6.000 PB 0 0.4583FSlI | kHz

-0.01dB | 0.900=FSO/FSI<0.990 PB 0 0.4167FSlI | kHz

-0.01dB | 0.533=FSO/FSI<0.909 PB 0 0.2182FSlI | kHz

Passband | -0.01dB | 0.490=FSO/FSI<0.539 PB 0 0.2177FSI | kHz
-0.01dB | 0.450=FSO/FSI<0.495 PB 0 0.1948FSlI | kHz

-0.01dB | 0.225=FSO/FSI<0.455 PB 0 0.1312FSlI | kHz

-0.50dB | 0.167 =FSO/FSI<0.227 PB 0 0.0658FSlI | kHz
0.980=FSO/FSI=6.000 SB 0.5417FSI kHz
0.900=FSO/FSI<0.990 SB 0.5021FSI kHz
0.533=FSO/FSI<0.909 SB 0.2974FSI kHz

Stopband 0.490=FSO/FSI<0.539 SB 0.2812FSI kHz
0.450=FSO/FSI<0.495 SB 0.2604FSI kHz
0.225=FSO/FSI<0.455 SB 0.1802FSI kHz
0.167=FSO/FSI<0.227 SB 0.0970FSI kHz

Passband 0.225=FSO/FSI=6.000 PR +0.01 dB
Ripple 0.167 =FSO/FSI<0.227 PR +0.50 dB
Stopband 0.225=FSO/FSI=6.000 SA 95.2 dB
Attenuation 0.167=FSO/FSI<0.227 SA 85.0 dB
Group Delay (Ts=1/fs) (*20) GD (55 /FSIﬂZ IFSO) Ts

Note:

*20. This parameter is measured only for the SRC block. This time is measured from a rising edge of
LRCK after a signal input to the SRC until a rising edge of LRCK before data output when there is
no phase difference between input and output.
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2.2. Voice Mode (SRCFAUDX bit = “0”, SRCFECX bit = “0 (x = 1-8))

[AK7018]

Parameter Symbol Min. Typ. Max. Unit
-0.01dB |0.980=FSO/FSI=6.000 PB 0 0.4583FS| | kHz
-0.01dB |0.900=FSO/FSI<0.990 PB 0 0.4167FSI | kHz
-0.50dB | 0.711=FSO/FSI<0.910 PB 0 0.3420FSI | kHz
Passban | -0.50dB |0.653=FSO/FSI<0.718 PB 0 0.3007FSI | kHz
d -0.50dB | 0.450=FSO/FSI<0.660 PB 0 0.2230FSI | kHz
-0.50dB |0.327 =FSO/FSI<0.455 PB 0 0.1417FSI | kHz
-0.50dB |0.225=FSO/FSI<0.330 PB 0 0.1018FSI | kHz
-0.50dB | 0.167 =FSO/FSI<0.227 PB 0 0.0658FSI| | kHz
0.980=FSO/FSI=6.000 SB 0.5417FSI kHz
0.900=FSO/FSI<0.990 SB 0.5021FSI kHz
0.711=FSO/FSI<0.910 SB 0.3735FSI kHz
0.653=FSO/FSI<0.718 SB 0.3320F S| kHz
Stopband
0.450=FSO/FSI<0.660 SB 0.2490FSI kHz
0.327=FSO/FSI<0.422 SB 0.1660FSI kHz
0.225=FS0O/FSI<0.330 SB 0.1248FSI kHz
0.167=FSO/FSI<0.227 SB 0.0970FSI kHz
Passband 0.900=FSO/FSI=6.000 PR +0.01 dB
Ripple 0.167 =FSO/FSI<0.909 PR +0.50 dB
0.900=FSO/FSI=6.000 SA 95.2 dB
Stopband 0.653=FSO/FSI<0.909 SA 90.0 dB
Attenuation 0.450=FSO/FSI=0.660 SA 70.0 dB
0.167 =FSO/FSI<0.455 SA 60.0 dB
Group Delay (Ts=1/fs) (*20) GD (55/FSIEZZ/FSO) Ts
2.3. Echo Canceller Mode (SRCFECx bit = “1” (x = 1-8))
Parameter Symbol Min. Typ. Max. Unit
Passband I-0.0ldB 0.167=FSO/FSI=6.000 PB 0 0.4583FSI | kHz
Stopband 0.167=FSO/FSI=6.000 SB 0.5417FSI kHz
Passband 0.167 =FSO/FSI=6.000 PR +0.01 dB
Stopband 0.167<FSO/FSI<6.000 | SA 95.2 dB
Attenuation
Group Delay (Ts=1/fs) (*20) GD (55/FSISZZ/FSO) Ts
231100061-E-00-PB 2023/12
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[AK7018]

9.3. SRC9/10/11/12
(Ta=-40 - 105°C; VDDC=0.85 - 0.95V; AVDD=3.13 - 3.47V; TVDD1/2/3=1.7 - 3.47V; VSS= 0V)

3.1. Audio Mode (SRCFAUDX bit = “1”, SRCFECX bit = “0” (x = 9-12))

Parameter Symbol Min. Typ. Max. Unit
-0.01dB | 0.980=FSO/FSI=6.000 PB 0 0.4583FSlI | kHz

-0.01dB | 0.900=FSO/FSI<0.990 PB 0 0.4167FSlI | kHz

-0.01dB | 0.533=FSO/FSI<0.909 PB 0 0.2182FSlI | kHz

Passband |-0.01dB | 0.490=FSO/FSI<0.539 PB 0 0.2177FSI | kHz
-0.01dB | 0.450=FSO/FSI<0.495 PB 0 0.1948FSlI | kHz

-0.01dB | 0.225=FSO/FSI<0.455 PB 0 0.1312FSlI | kHz

-0.50dB | 0.167 =FSO/FSI<0.227 PB 0 0.0658FSlI | kHz
0.980=FSO/FSI=6.000 SB 0.5417FSI kHz
0.900=FSO/FSI<0.990 SB 0.5021FSI kHz
0.533=FSO/FSI<0.909 SB 0.2974FSI kHz

Stopband 0.490=FSO/FSI<0.539 SB 0.2812FSI kHz
0.450=FSO/FSI<0.495 SB 0.2604FSI kHz
0.225=FSO/FSI<0.455 SB 0.1802FSI kHz
0.167=FSO/FSI<0.227 SB 0.0970FSI kHz

Passband Ripple 0.225=FSO/FSI=6.000 PR +0.01 dB
0.167=FSO/FSI<0.227 PR +0.50 dB

Stopband 0.225=FSO/FSI=6.000 SA 95.2 dB
Attenuation 0.167=FSO/FSI<0.227 SA 85.0 dB
Group Delay (Ts=1/fs) (*20) GD (55 /FSIﬂZ IFSO) Ts
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3.2. Voice Mode (SRCFAUDX bit = “0”, SRCFECX bit = “0 (x = 9-12))

[AK7018]

Parameter Symbol Min. Typ. Max. Unit
-0.01dB | 0.980=FSO/FSI=6.000 PB 0 0.4583FSlI | kHz
-0.01dB | 0.900=FSO/FSI<0.990 PB 0 0.4167FSI | kHz
-0.50dB | 0.711=FSO/FSI<0.910 PB 0 0.3420FSI | kHz
Passband -0.50dB | 0.653=FSO/FSI<0.718 PB 0 0.3007FSI | kHz
-0.50dB | 0.450=FSO/FSI<0.660 PB 0 0.2230FSI | kHz
-0.50dB | 0.327 =FSO/FSI<0.455 PB 0 0.1417FSlI | kHz
-0.50dB | 0.225=FSO/FSI<0.330 PB 0 0.1018FSlI | kHz
-0.50dB | 0.167 =FSO/FSI<0.227 PB 0 0.0658FSlI | kHz
0.980=FSO/FSI=6.000 SB 0.5417FSI kHz
0.900=FSO/FSI<0.990 SB 0.5021FSI kHz
0.711=FSO/FSI<0.910 SB 0.3735FSlI kHz
0.653=FSO/FSI<0.718 SB 0.3320FSlI kHz
Stopband
0.450=FSO/FSI<0.660 SB 0.2490FSiI kHz
0.327=FSO/FSI<0.422 SB 0.1660FSI kHz
0.225=FS0O/FSI<0.330 SB 0.1248FSlI kHz
0.167=FSO/FSI<0.227 SB 0.0970FSiI kHz
Passband Ripple 0.900=FSO/FSI=6.000 PR 1+0.01 dB
0.167=FSO/FSI<0.909 PR +0.50 dB
0.900=FSO/FSI=6.000 SA 95.2 dB
Stopband 0.653=FSO/FSI<0.909 SA 90.0 dB
Attenuation 0.450=FSO/FSI=0.660 SA 70.0 dB
0.167 =FSO/FSI<0.455 SA 60.0 dB
Group Delay (Ts=1/fs) (*20) GD (55 /FSISZZ /FSO) Ts
3.3. Echo Canceller Mode (SRCFECX bit = “1” (x = 9-12))
Parameter Symbol Min. Typ. Max. Unit
Passband |-0.01dB 0.167=FSO/FSI=6.000 PB 0 0.4583FSI | kHz
Stopband 0.167 =FSO/FSI=6.000 SB 0.5417FSI kHz
Passband Ripple |0.167=FSO/FSI=6.000 PR +0.01 dB
Stopband 0.167=<FSO/FSI=6.000 | SA 95.2 dB
Attenuation
Group Delay (Ts=1/fs) (*20) GD (55 /FSIEZZ /FSO) Ts
231100061-E-00-PB 2023/12
-27 -

ASAHI KASEI MICRODEVICES CORPORATION




[AK7018]

10. DC Characteristics |

Ta=-40 - 105°C; VDDC=0.85 - 0.95V; AVDD=3.13 - 3.47V; TVDD1/2/3=1.7 - 3.47V; VSS= 0V)

Parameter Symbol Min. Typ. Max. Unit
High-Level Input Voltage 1 (*21) VIH1 | 75%TVDD1 V
Low-Level Input Voltage 1 (*21) VIL1 25%TVDD1 | V
High-Level Input Voltage 2 (*22) VIH2 | 75%TVDD2 V
Low-Level Input Voltage 2 (*22) VIL2 25%TVvDD2 | V
High-Level Input Voltage 3 (*23) VIH3 | 75%TVDD3 V
Low-Level Input Voltage 3 (*23) VIL3 25%TVvDD3 | V
High-Level Input Voltage A (*24) VIHA 75%AVDD V
Low-Level Input Voltage A (*24) VILA 25%AVDD Vv
SCL1, SDA1 High-Level Input Voltage VIH4 | 70%TVDD1 V
SCL1, SDA1 Low-Level Input Voltage VIL4 30%TVvDD1 | V
SCL2, SDA2, MSCL High-Level Input Voltage VIH5 | 70%TVDD3 \
SCL2, SDA2, MSDA Low-Level Input Voltage VILS 30%TVDD3 | V
DMDAT1/2 High-Level Input Voltage (*25) VIH2DM [ 65%TVDD2 V
DMDAT1/2 Low-Level Input Voltage (*25) VIL2DM 35%TVvDD2 | V
High-Level Output Voltage 1 lout= -100uA (*26) VOH1 | TVDD1-0.3 \
Low-Level Output Voltage 1 lout=100puA  (*26) VOL1 0.3 \%
High-Level Output Voltage 2 lout= -100pA (*27) VOH2 | TvDD2-0.3 \Y
Low-Level Output Voltage 2 lout=100pA  (*27) VOL2 0.3 \
High-Level Output Voltage 3 lout= -100pA (*28) VOH3 | TVDD3-0.3 \Y
Low-Level Output Voltage 3 lout=100puA  (*28) VOL3 0.3 \%
Fast Mode
85@%1 tL\c/)(\;\:';lz;S:a/el TVDD1=2.0V (lout= 3mA) | VOL4 0.4 v
TVDD1< 2.0V (lout= 3mA) VOL4 20%TVDD1 | V
SDA2, MSCL, MSDA | Fast Mode
Low-Level Output TVDD3=2.0V (lout= 3mA) VOL5 0.4 V
Voltage TVDD3< 2.0V (lout= 3mA) VOL5 20%TVDD3 | V
Input Leak Current (*29) lin +10 MA
. . lid 45 pA
Input Leak Current, Pulled down pin (*30) 77 KO
Input Leak Current, XTI pin lix +10 MA

Notes:

*21. Input pins of TVDD1 power supply domain. However, SCL1, SDAL pins are excluded.

*22. Input pins of TVDD2 power supply domain.

*23. Input pins of TVDD3 power supply domain. However, DIR0O, SCL2, SDA2, MSDA, MSCL pins are
excluded.

*24. XTI pin

*25. When Digital MIC Setting.

*26. Output pins of TVDD1 power supply domain. However, SDAL pin is excluded.

*27. Output pins of TVDD2 power supply domain.

*28. Output pins of TVDD3 power supply domain. However, SDA2,MSDA,MSCL pins are excluded.

*29. XTI pin when inputting externally.

*30. pins with a pull-down resistor (Typ. 77 kQ @3.3V), refer to Power-down and Power-down Release
Status of Output Pins.
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11. Switching Characterstics

11.1.

1.1. TVDD1/2/3 =3.13 - 3.47V

System Clock

(Ta=-40 - 105°C; VDDC=0.85 - 0.95V; AVDD=3.13 - 3.47V; TVDD1/2/3 =3.13 - 3.47V; VSS=0V; CL=

6pF)
Parameter | Symbol | Min. | Typ. | Max. | Unit
XTI Input Timing
a) X'tal Oscillator(*31)
Input Frequency XTI ;ié?g MHz
b) XTI Clock Input
Duty Cycle 45 50 55 %
Input Frequency XTI 11.2896 49.152 MHz
CLKO Output Timing
Output Frequency fCLKO 2.048 49.152 MHz
Duty Cycle dCLKO 50 %
LRCK/BICK Input Timing (Slave Mode)
LRCK Input Timing
Frequency ‘ fs ‘ 8 768 kHz
BICK Input Timing
Frequency (*32) fBCLK 0.256 49.152 MHz
Duty Cycle dBCLK 45 50 55 %
LRCK/BICK Output Timing (PLL Master Mode)
LRCK Output Timing
Frequency ‘ fs ‘ 8 768 kHz
Pulse Width High
PCM Mode tLRCKH 1/fBCLK s
Except PCM Mode tLRCKH 50 %
BICK Qutput Timing
Frequency (*32) fBCLK 0.256 49.152 MHz
Duty Cycle dBCLK 50 %
Notes:
*31. Crystal Oscillator must have Typ. £100ppm frequency accuracy.
*32. Required to meet the following expression: BCLK = 2 x fs x (In/Output Data Length)
231100061-E-00-PB 2023/12
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1.2. TVDD1/2/3 =1.7 - 3.47V

[AK7018]

(Ta=-40 - 105°C; VDDC=0.85 - 0.95V; AVDD=3.13 - 3.47V; TVDD1/2/3 =1.7 - 3.47V; VSS= 0V, CL=

6pF)
Parameter | Symbol | Min. | Typ. | Max. | Unit
XTI Input Timing
a) X'tal Oscillator(*31)
Input Frequency XTI ;421232 MHz
b) XTI Clock Input
Duty Cycle 45 50 55 %
Input Frequency XTI 11.2896 24.576 MHz
CLKO Output Timing
Output Frequency fCLKO 2.048 24.576 MHz
Duty Cycle dCLKO 50 %
LRCK/BICK Input Timing (Slave Mode)
LRCK Input Timing
Frequency ‘ fs ‘ 8 384 kHz
BICK Input Timing
Frequency (*32) fBCLK 0.256 24.576 MHz
Duty Cycle dBCLK 45 50 55 %
LRCK/BICK OQutput Timing (PLL Master Mode)
LRCK Output Timing
Frequency ‘ fs ‘ 8 384 kHz
Pulse Width High
PCM Mode tLRCKH 1/fBCLK S
Except PCM Mode tLRCKH 50 %
BICK Output Timing
Frequency (*32) fBCLK 0.256 24.576 MHz
Duty Cycle dBCLK 50 %
/XTI 1/fCLKO

1/iXTI

231100061-E-00-PB
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Figure 4. System Clock Timing
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11.2. Power-down

[AK7018]

(Ta=-40 - 105°C; VDDC=0.85 - 0.95V;AVDD=3.13 - 3.47V; TVDD1/2/3 =1.7 - 3.47V; VSS= 0V)

Parameter Symbol Min. Typ. Max. Unit
PDN Pulse Width (*33) tRST 600 ns
Note:
*33. The PDN pin must be “L” when power up the AK7018.
PDN

\ tRST

Figure 5. Reset Timing

11.3. Serial Data Interface (SDIN1-11, SDOUT1-11)

(Ta=-40 - 105°C; VDDC=0.85 - 0.95V;AVDD=3.13 - 3.47V; TVDD1/2/3 =1.7 - 3.47V; VSS= 0V, CL=

6pF)
3.1. BICK Frequency=Max.24.576MHz
Parameter Symbol [ Min. Typ. Max. | Unit
Slave Mode
Delay Time from BICK "1" to LRCK tBLRD 3.0 ns
Delay Time from LRCK to BICK "1" tLRBD 3.0 ns
Serial data input Latch Setup Time for BICK "1" tBSIDS 1.0 ns
Serial data input Latch Hold Time for BICK "1" tBSIDH 4.0 ns
Delay Time from BICK “|” to Serial Data Output tBSOD1 16.0 | ns
Delay Time from BICK "1" to Serial Data Output tBSOD2 | 3.0 16.0 ns
Master Mode
32,48,64,128,

BICK Frequency fBCLK 256.512,1024 fs
BICK Duty Cycle 50 %
Delay Time from BICK “|” to LRCKX tMBL -3.0 7.0 ns
Serial data input Latch Setup Time for BICK "1" tBSIDS 0.5 ns
Serial data input Latch Hold Time for BICK "1" tBSIDH 4.0
Delay Time from BICK “|” to Serial Data Output tBSOD1 5.0 ns
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3.2. BICK Frequency=Max.49.152MHz

Parameter Symbol [ Min. Typ. Max. | Unit
Slave Mode
Delay Time from BICK "1" to LRCK tBLRD 3.0 ns
Delay Time from LRCK to BICK "1" tLRBD 3.0 ns
Serial data input Latch Setup Time for BICK "1" tBSIDS 1.0 ns
Serial data input Latch Hold Time for BICK "1" tBSIDH 3.0 ns
Delay Time from BICK “|” to Serial Data Output tBSOD1 12.0 ns
Delay Time from BICK "1" to Serial Data Output tBSOD2 | 3.0 12.0 ns
Master Mode
32,48,64,128,
BICK Frequency fBCLK 256.512.1024 fs
BICK Duty Cycle 50 %
Delay Time from BICK “|” to LRCKX tMBL -5.0 7.0 ns
Serial data input Latch Setup Time for BICK "1" tBSIDS 1.0 ns
Serial data input Latch Hold Time for BICK "1" tBSIDH 3.0 ns
Delay Time from BICK “|” to Serial Data Output tBSOD1 5.0 ns
3.3. Slave Mode
LRCKx(1) -
BICKXx(1) IR
| tBSIDS tBSIDH |
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, N/ C T VIHy
SDIN1-11 XX IR G Vily
Figure 6. Serial Interface Input Timing in Slave Mode
_____________________________________________________________ /[ _____ VIHy
LRCKx() R X ,,,,,,, ViLy
| tBLRD tLRBD |
BICKXx(I) S NN
tBSOD1, tBSODL,|
SDOUT1-11  -c--ommmmeeee e MM X __50%TVDD1/2/3
Figure 7. Serial Interface Output Timing in Slave Mode (SDOPHX bit = “0”)
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LRCKx(I) . (N S GR
BICKx(l) AN
{BSOD2
_ B
sooutiir - Moo N X ,,,,,,,,,, 50%TVDD1/2/3

Figure 8. Serial Interface Output Timing in Slave Mode (SDOPHXx bit = “1”)

3.4. Master Mode

LRCKX(O) - * ________________________________ * __________________________ 50%TVDD1/2/3

50%TVDD1/2/3

| tBSIDS tBSIDH |

Figure 9. Serial Interface Input Timing in Master Mode

LRCKX(©Q) X XSO%TVDD1/2/3

BICKX(O) .-\ -50%TVDD1/2/3
SDOUT1-11  ---oomomee Moo N 50%TVDD1/2/3
Figure 10. Serial Interface Output Timing in Master Mode
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11.4. SPl Interface
4.1. SCLK1/SCLK2 Frequency = Max.13MHz

(Ta= -40 - 105°C; VDDC=0.85 - 0.95V;AVDD=3.13 - 3.47V; TVDD1/2/3 =1.7 - 3.47V; VSS= 0V; CL= 6pF)

Parameter | Symbol | Min. | Typ. | Max. | Unit
MCU IF Interface Signal
SCLK1/SCLK2 Frequency (*34) fSCLK 13 MHz
SCLK1/SCLK2 Low-level Width tSCLKL 35 ns
SCLK1/SCLK2 High-level Width tSCLKH 35 ns
MCU — this Product
CSN1/CSNZ2 High-level Width tWRQH 250 ns
From CSN1 “1” to PDN “1”
From CSN2 “1” to PDN “1” IRST | 180 ns
From PDN “1” to CSN1 “|”
From PDN “1” to CSN2 “|” URRQ | 1 ms
From CSN1 “|” to SCLK1 “|”
From CSN2 “|” to SCLK2 “|” tWSC | 35 ns
From SCLK1 “1” to CSN1 “1”
From SCLKZ “T" tO CSN2 “T” tSCW 35 ns
S1010-S1013, SI020-S1023 Latch Setup Time tSIS 3 ns
S1010-SI013, SI020-S1023 Latch Hold Time tSIH 3 ns
this Product —» MCU
Delay T!me from SCLK1 “l,, to SI010-S1013 Output tSOS1 20 ns
Delay Time from SCLK2 “|” to SI020-S1023 Output
SI010-S1013 Output Hold Time from SCLK1 “1”
S1020-S1023 Output Hold Time from SCLK2 “1” tSOH1 | 20 ns
4.2. SCLK1/SCLK2 Frequency = Max.50MHz

Parameter | Symbol | Min. | Typ. | Max. | Unit
MCU IF Interface Signal

48kHz base fSCLK 50 MHz
SCLKI/SCLK2 Frequency (*35) 7,417 base fSCLK 46 | MHz
SCLK1/SCLK2 Low-level Width tSCLKL 8 ns
SCLK1/SCLK2 High-level Width tSCLKH 8 ns
MCU — this Product
CSN1/CSN2 High-level Width tWRQH 250 ns
From CSN1 “1” to PDN “1”
From CSN2 “4” to PDN “1” RST | 180 ns
From PDN “1” to CSN1 “}”
From PDN “1” to CSN2 “|” tURRQ L ms
From CSN1 “|” to SCLK1 “|”
From CSN2 “|” to SCLK2 |” tWSC 15 ns
From SCLK1 “1” to CSN1 “1”
From SCLK2 “t” to CSN2 1" SCW 15 ns
S1010-S1013, SI020-SI1023 Latch Setup Time tSIS 3 ns
SI010-S1013, SI020-S1023 Latch Hold Time tSIH 3 ns
this Product — MCU (*38)
Delay Time from SCLK1 “|” to SI010-S1013 Output
Delay Time from SCLK2 “|” to SI020-S1023 Output | ©952 3 12 ns
SI010-S1013 Output Hold Time from SCLK1 “1” {SOH2 3 ns
S1020-S1023 Output Hold Time from SCLK2 “1”
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Notes:
*34. Do not set the frequency higher than 13MHz when throughing to the SPI1 master port.
*35. When the PLL frequency is 491.52MHz (reference clock is 48kHz base), the maximum SCLK
frequency is 50MHz.
When the PLL frequency is 451.584MHz (reference clock is 44.1kHz base), the maximum SCLK
frequency is 46 MHz.
*36. Observe the following restrictions when using an SCLK frequency higher than 13MHz.
1) When SPIFAST Mode= “0”: Access to control register, SPI control, and device status register
read is enabled except access to each DSP.
2) When SPIFAST Mode= “1": All accesses of this product are enabled.
*37. After setting CKRESETN bit = “0” — “1”, it takes up to 10ms for PLL to lock. After the PLL locks,
shift to SPIFAST Mode. Refer to the user's guide for how to switch to SPIFAST Mode.
*38. When SCLK is faster than 25MHz, set SOPHx Mode="1" (x=1,2) and output data based on SCLK

“w

/ \\ / VIH1
sclkx NS N /- Vit
(x=1,2)

{SCLKL  tSCLKH
1£SCLK

) 1£SCLK i
S h GRSREE EEEEE / ffffffffffffffffffffffffffff VIH1
PDN \ VILL

CSNXx
(x=1,2)
tRST tIRRQ
Figure 11. SPI Interface Timing 1
(x=1,2 / y=0-3)

CSNx

twSsC tSCW

Figure 12. SPI Interface timing 2(MCU — this Product)
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(x=1,2 / y=0-3)

tSOS1
Figure 13. SPI Interface timing 3 (this Product — MCU) SOPHx Mode= “0"

(x=1,2 / y=0-3)

tS0S2
Figure 14. SPI Interface timing 4 (this Product — MCU) SOPHx Mode= “1”

11.5. [2CBUS Interface

(Ta=-40 - 105°C; VDDC=0.85 - 0.95V;AVDD=3.13 - 3.47V; TVDD1/2/3 =1.7 - 3.47V; VSS= 0V)
<|2C: Fast Mode>

Parameter | Symbol | Min. | Typ. | Max. | Unit
12C Timing
SCL1/SCL2/MSCL Clock Frequency fSCL - - 400 kHz
Bus Free Time Between Transmissions tBUF 1.3 - - us
Start Condition Hold Time (prior to first Clock pulse) tHD:STA 0.6 - - us
Clock Low Time tLOW 1.3 - - us
Clock High Time tHIGH 0.6 - - us
Setup Time for Repeated Start Condition tSU:STA 0.6 - - us
SDA1 Hold Time from SCL1 Falling
SDA2 Hold Time from SCL2 Falling tHD:DAT 0 - - [V

MSDA Hold Time from MSCL Falling

SDA1 Setup Time from SCL1 Rising
SDAZ2 Setup Time from SCL2 Rising tSU:DAT 0.1 - - V]
MSDA Setup Time from MSCL Rising

Rise Time of Both SDA1 and SCL1 Lines
Rise Time of Both SDA2 and SCL2 Lines tR - - 0.3 [VES
Rise Time of Both MSDA and MSCL Lines

Fall Time of Both SDA1 and SCL1 Lines

Fall Time of Both SDA2 and SCL2 Lines tF - - 0.3 [VES
Fall Time of Both MSDA and MSCL Lines
Setup Time for Stop Condition tSU:STO 0.6 - - us
Pulse Width of Spike Noise Suppressed by Input Filter tSP 0 - 50 ns
Capacitive load on bus Cbh - - 400 pF
231100061-E-00-PB 2023/12
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» -
tSU::STq

B AR A W ~fT 70%TVDD3

- \OLS

It 70%TVDD3

- VOL5
<_l

Stop Start

Figure 15. I°C BUS Interface Timing
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11.6. SPI Master Interface

(Ta=-40 - 105°C; VDDC=0.85 - 0.95V;AVDD=3.13 - 3.47V; TVDD1/2/3 =1.7 - 3.47V; VSS= 0V, CL=

6pF)
6.1. SPI Master Port: ESCLK Max. Frequency=24.576MHz
Parameter | Symbol | Min. | Typ. | Max. | Unit
Master Mode
ESCLK1 / ESCLK2 Frequency - 24.576 MHz
ESCLK1 / ESCLK2 Duty Cycle (*39) - 50 %
From ECSO1 “|” to ESCLK1"1” (*40) i 50 ns
From ECSO2 “|” to ESCLK2"1” (*40)
Delay Time from ESCLK1”|” to ESDIO10-13 i 5 5 ns
Delay Time from ESCLK2”|” to ESDIO20-23
ESDIO10-13 Hold Time from ESCLK1 “¢” ) 3 ns
ESDIO20-23 Hold Time from ESCLK2 “1”
ESDIO10-13 Setup Time from ESCLK1 “1” i 3 ns
ESDIO20-23 Setup Time from ESCLK2 “1”
Notes:
*39. With an even dividing number.
*40. The pins for outputting ECSOL1 can be switched by setting ECSOSEL1[2:0] bits.
The pins for outputting ECSO2 can be switched by setting ECSOSELZ2[2:0] bits.
6.2. SPI Master Port: ESCLK Max. Frequency=49.152MHz
Parameter | Symbol | Min. | Typ. | Max. | Unit
Master Mode
48kHz base - 49.152 MHz
ESCLKL/ESCLK2 Frequency 7 11 hz base 45.1584 | MHz
ESCLK1 / ESCLK2 Duty Cycle(*39) - 50 %
From ECSOL1 “|” to ESCLK1"1” (*40) i o5 ns
From ECSO2 “|” to ESCLK2"1” (*40)
Delay Time from ESCLK1”|” to ESDIO10-13 ) 5 5 ns
Delay Time from ESCLK2”|” to ESDIO20-23
ESDIO10-13 Hold Time from ESCLK1 “¢” i 3 ns
ESDIO20-23 Hold Time from ESCLK2 “1”
ESDIO10-13 Setup Time from ESCLK1 “1” i 3 ns
ESDIO20-23 Setup Time from ESCLK2 “1”
231100061-E-00-PB 2023/12
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6.3. SPI Through Mode

Through Mode | Symbol | Min. | Typ. | Max. | Unit
Slave Port — Master Port
ECSO1 Output Delay Time from CSN1 (*40)
ECSO1 Output Delay Time from CSN2 (*40) ) 0 15 ns
ECSO2 Output Delay Time from CSN1 (*40)
ECSO2 Output Delay Time from CSN2 (*40)
ESCLK1 Output Delay Time from SCLK1
ESCLK1 Output Delay Time from SCLK2 i 0 15 ns
ESCLK2 Output Delay Time from SCLK1
ESCLK2 Output Delay Time from SCLK2
ESDIO10 Output Delay Time from SI010
ESDIO10 Output Delay Time from SI1020 i 0 15 ns
ESDIO20 Output Delay Time from SIO10
ESDIO20 Output Delay Time from SI020
Master Port — Slave Port
SIO11 Output Delay Time from ESDIO11
SIO11 Output Delay Time from ESDIO21 i 0 15 ns
S1021 Output Delay Time from ESDIO11
S1021 Output Delay Time from ESDIO21
Ly 16000/
SELE pin L Pulse Width (+41) | VATNFN bit="0 - XTI us
MATNFEN bit = “1” - 700 ns
Ly 16000/
SBMAT selected Download MATNFN bit = “0 tMT1 us
Start pulse width (*42) - XTI
MATNEN bit = “1” tMT?2 700 ns
Notes:

*41. It is necessary to keep SELE pin “L” for this amount of time when re-loading (SELE pin “H” to “L”
to "H”) after self-bootup.

*42. Further bootloads may be performed by keeping PDN pin =“H” and SELE pin =*H” while toggling
the SBMAT pin.

SBMAT VIV T v VIH O sBmAT T \ ‘[‘V‘E;"‘d “““““““ VIH
VIL \ VIL

error & reboot

tMT2—>1<— tMT1
t
Download Start Download Start
a. MATNFN bit = “1” b. MATNFN bit = “0”

Figure 16. SBMAT download starting timing

When MATNFN bit = “1” (no noise filter setting), download starts after tMT2 after SBMAT pin state is

changed. If the SBMAT pin is changed after the download starts, an error will occur, and the self-boot
will be re-executed up to 3 times. In the case of MATNFN bit = “0” (with noise filter setting), download
starts when the state is held for tMT1 or more after the SBMAT pin is changed.
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11.7. JTAG Interface

(Ta=-40 - 105°C; VDDC=0.85 - 0.95V; AVDD=3.13 - 3.47V,; TVDD1/2/3=1.7 - 3.47V; VSS= 0V, CL=
20pF)

Parameter Symbol Min. Typ. Max. Unit
TCK frequency 10 MHz
TCK Pulse width Low 40 ns
TCK Pulse width High 40 ns
TMS Setup Time from TCK rising 40 ns
TMS Hold Time from TCK rising 40 ns
TDI Setup Time from TCK rising 40 ns
TDI Hold Time from TCK rising 40 ns
TRST Setup Time from TCK rising 120 ns
From TRST “1”to TCK “1” 120 ns
Delay Time from TCK falling to TDO 40 ns
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11.8. Digital Microphone Interface

(Ta= -40 - 105°C; VDDC=0.85 - 0.95V; AVDD=3.13 - 3.47V; TVDD1/2/3=1.7 - 3.47V; VSS= 0V;
CL= 100pF)

Parameter | Symbol | Min. | Typ. | Max. | Unit
DMDAT1/2
Serial Data Input Latch Setup Time tDMDS 50 ns
Serial Data Input Latch Hold Time tDMDH 0 ns
DMCLK1/2
Clock Frequency (*43) fDMCK 0.5 64fs 6.2 MHz
Duty Cycle dDMCK 40 50 60 %
Rise time tDMCKR 10 ns
Fall time tDMCKF 10 ns
Note:

*43. The clock frequency depends on the sampling rate (fs) set by SDDMIC1[2:0], SDDMIC2[2:0] bits.

’ tDMCK .
Y s AU Zl ____________________ 65%TVDD2
DMCLKL/2  ~=— = pflbmmm e e N . _50%TVDD2
/ ----------------- ---35%TVDD2
tDMCKL
tDMCKR h " tDMCKF
fDMCK = 1 / tDMCK
dDMCK = 100 x tDMKL / tDMCK
DMCLK1/2
DMDAT1/2

DMCLKP1/2 bit = “1”

DMCLK1/2 50%TVDD2

—————————————————————————————— VIH2DM

"""" f-ommtmreeee Tttt Ttomotooo\otoooo---of--VIL2DM

DMCLKP1/2 bit = “0”

DMDAT1/2

Figure 17. Digital Microphone Interface Timing Diagram
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12. Recommended External Circuits

12.1. Connection Diagram

Analog +3.3V

_Digital +0.9V

0.1p

f'@mp

0.1p

e
9

=19

©

AVDD

4

CLKO

SDIN1

A A i

LRCKA

A A A

BICKA

SDOUT1

CLOCK

SDIN2

AAi

LRCKB

AL A

BICKB

&

SDOUT2

SDIN3

YVY V

LRCKC

A AA

Audio I/F

BICKC

SDOUT3

SDIN4

YVY

LRCKD

A A4

BICKD

SDOUT4

VY

SDINS

LRCKE

BICKE

A AL

SDOUTS

SDING6

YVYY

LRCKF

BICKF

AAA

SDOUT6

SDIN7

YVY

LRCKG

A AA

BICKG

SDOUT7

4

AAA

Y

A

A 4

SDOUT9

Y

SDIN10

SDOUT10
SDIN11

A

r s

Digital +1.8~3.3V

SDOUT11

©— +%
10p 0.1p

Digital +1.8~3.3V

Digital +1.8~3.3V
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DIRO
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A
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SPI I/F2
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4
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W
RO
-
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v
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Figure 18. Connection Example
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12.2. Peripheral Circuit

2.1. Ground

All VSS should be connected to the same ground. Decoupling capacitors, particularly ceramic
capacitors of small capacity, should be placed at positions as closed as possible to this device.

[AK7018]

Connect at least one set of 0.1uF and 10uF decoupling capacitors for the VDDC power supply to the
VDDC pins on the four sides of the chip.

2.2.  Connection to Digital Circuit

To minimize the noise from digital circuits, the digital output of this device must be connected to CMOS

or low voltage logic ICs.

2.3.  Digital Input/Output Pin

48, 49, 54, 55pin outputs “L” or “H” when powering down, so please insert a damping resistor when

using these pins as input pins.

2.4.  Crystal Oscillator

From the viewpoint of the oscillation margin, it is recommended that the Crystal Oscillator connected to
XTI pin and XTO pin of this product satisfy the following equivalent circuit parameters, and that the
capacitance connected to XTI and XTO pins be used with the following values.

Table 4. Recommended Resistance and Capacitance with Crystal Oscillator

XTAL Oscillation XTI/XTO pin
Frequency R1(Max) | CO(Max,) Connection Capacity (CL)
12.288MHz 75Q 1.5pF 8pF
24 .576MHz 50Q 1.5pF 8pF

Figure 1

231100061-E-00-PB
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13. Package

13.1. Outline Dimensions
16.0£0.2
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13.2. Material and Finish
Package: Epoxy
Lead Frame: Cu
Lead Finishing: Sn (Pb free)
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13.3. Marking
ananannamamomomonmomomng
=  AsahiKasel E
= AK7018VQ =
= XXXXXXX =
= O =
T T T oo
1
1) Pin #1 indication
2) Date Code: XXXXXXX (7 digits)
3) Marking Code: AK7018VQ
4) Asahi Kasei Logo
14. Ordering Guide
AK7018VQ -40 - +105°C 100-pin HLQFP (0.5mm pitch)
AKD7018 AK7018 Evaluation Board

15. Revision History

Date (Y/M/D)

Revision

Reason

Page

Contents

2023/12/14

00

First edition
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Thank you for your access to AKM products information.
More detail product information is available, please contact our
sales office or authorized distributors.

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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