ZHEEFR

Tl Designs: TIDA-01470

FA>

w3 TeXAS INSTRUMENTS

B= BE

PCM1864Y =7 -~ A7n7 4+ <R —R(LMB)iZ, &~ K « PCM1864 (4T ¥ /DA —T 4AADC)ZEHL T, 4
HRG MY PR F 2B LT 57 7V r—a DDTAYTT 5 FEEGE L, S A ZD LB TH
T ORI AN TN TN T 7L R F AT ETE Nk s

T, ZOTIDIEZ, —#HD~ A7+ Z AL TERES o [EEOFEELEELICON TR —KR 4@ - K
X ¥ 7 F ¥ L, DSPY AT LT TEHT VXL« AR WHEET, BERROA—T A4V a—Tar O
V—NIEWT HZET, JARXDZNEREE CTH AR5 7 ER45 A FH PTRE

AL E9,

o —EO~AruT4. . Texas Instruments ™7 S LS
y)—2 SNBYT7h 2T BIOGTHEEY 2 — V&5,
SERIRVAT K VT 7L AT A AR

TIDA-01470 FHL T FIE
PCM1864 TSN T AN 7 r—ay
oEm oo i . EERBT AT AS TS
) h A 4 \ > —e =y 20
DITIR AL H—T 2 f A _R—=AD T 385k
~N o« AV—hIR— b T TV A T DITTR A
nEzEn E2E 2% /ST YT AR R A
commontty o B AR AR Dm0 (IR
E)E R

o FHFEBIOSEET Vr—rar (BT AEERY)

TIDA-01470 Oscillator

24.576 MHz

DOUT1

PCM1864

(Master Mode)

DOUT2

P I I N R P

Veaamnsdsasassam

Copyright © 2017, Texas Instruments Incorporated

i FHEF AT, Z00OSHE . Z Ot 5 L, & —IZHHIMPORTANT NOTICE(E BB H1H) 22 2 SV ET IO BFEVO L
i 7eLET, BEEROTIRIZOWTOREREFR LIz Z0 B RHE, RO E AR5 B CETMICIREL TV 0T, #2247
LHIERASEE RO BT E L, www.ti.com TR TX | 2O ANHITELINET, TITIHEERO EMERS IO S I X EL TR
—EIRFEV e L ER A, EBEORRGEH2E ORI, MT BOFIRO W GEM A Z S IRLIZSWET IO BV ELET,

JAJU307-June 2017 PCM1864-X—XDY=TF e~ A 707542 N —=RDY T 7L Re T A 1

TIDUD75 FHARI — #c D SeiB & K} http://www-s.ti.com/sc/techlit/ TIDUD75
Copyright © 2017, Texas Instruments Incorporated


http://www-s.ti.com/sc/techlit/TIDUD75.pdf
http://www.ti.com/tool/TIDA-01470
http://www.ti.com/product/PCM1864
http://www.ti.com/tool/TIDEP-0077
http://www.ti.com/tool/TIDEP-0088
http://e2e.ti.com
http://e2e.ti.com/support/applications/ti_designs/

13 TEXAS
INSTRUMENTS

System Description Www.tij.co.jp

1

2.1

2.2

221

System Description

This Tl Design uses Tl hardware and sophisticated field-proven software algorithms to obtain clear speech
and audio from noisy environments. This Linear Microphone Board provides the streaming of multiple data
inputs to the processor, which implements a beamforming algorithm to form a virtual directional
microphone that points at the direction of the speaker or the desired audio source and then amplifies the
speech signal from the desired direction, which attenuates all signals from all other directions.

The PCM1864 device is a highly flexible audio front end that supports input levels from small-mV
microphone inputs to 2.1-VRMS line inputs without external resistor dividers. Without requiring a 5-V
supply or an external programmable-gain amplifier, smaller, smarter products are feasible at reduced cost.

System Overview

Block Diagram

1 shows the TIDA01454 block diagram.

TIDA-01470 Oscillator
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X 1. TIDA-01470 Block Diagram

Highlighted Products

PCM1864

The PCM1864 device is a highly integrated, high performance audio analog-to-digital converter (ADC) with
four mono ADC channels and 103-dB SNR. It is a software controlled device with integrated PLL that
provides audio master clocks for the entire system. PCM186x supports EnergySense, which allows easy-
to-implement power-down and wake-up scenarios to meet the European Ecodesign Directive.

See the PCM1864 product folder for a full description of this device.
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Getting Started Hardware and Software

3 Getting Started Hardware and Software

3.1 Hardware and Software

3.11

Setup

Linear Microphone Board as Standalone Unit

See # 1, & 2, & 3, and % 4 to configure and test the Linear Microphone Board to interface as a

standalone unit.

% 1. Linear Microphone Board Power Connection

LMB C5517 Description
DPS_Pinl16 J10_Pin9 LMB_3.3V
DSP_Pin17 J10_Pin5 GND
% 2. Linear Microphone Board Jumper Settings
Pin Parameter Description
J2 ON Master mode
J6 ON MIC BIAS

% 3. Linear Microphone Board Interface With C5517 EVM (Mic 1 and 2)

CMB C5518 EVM Description
DPS_Pin15 (SCL) J14_Pinl6 LMB_I2C-SCL
DPS_Pin18 (SDA) J14_Pin20 LMB_I12C-SDA
DSP_Pin4 (BCLK) J27_Pin3 (no jumper) LMB bit clock
DSP_Pin6 (LRCK) J27_Pin4 (no jumper) LMB frame clock
DSP_Pin8 (DATAL) J30_Pin2 (no jumper) LMB Datal

— J29_Pin1-3 (jumper on) —
— J29_Pin2-4 (jumper on) —
— J30_Pin1-3 (jumper on) —

% 4. Linear Microphone Board Interface With C5517 EM (Mic 3 and 4)

CMB C5517 EVM Description
IS2_Pin3 (BCLK) J31_Pin3 Bit clock
1S2_Pin5 (LRCK) J31_Pin2 Frame clock

DSP_Pin12 (DATA3) J31_Pin1 LMB Data3
— UART_EN (no jumper) —
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After the hardware setup is complete, each PCM1864 device must be configured as listed in the following
code snippet to set up the operation mode, sampling frequency, PLL clock reference, and more by using
the I°C interface.

Device U1 can be configured by using device address 0x94 to run in master mode with the following
register writes.

0x94 0x00 0x00 // Change to Page O
0x94 0x01 0x40 // PGA CH1_L to 32dB
0x94 0x02 0x40 // PGA CH1_R to 32dB
0x94 0x03 0x40 // PGA CH2_L to 32dB
0x94 0x04 0x40 // PGA CH2_R to 32dB
0x94 0x05 0x86 // Enable SMOOTH PGA Change; Independent Link PGA;
0x94 0x06 0x41 // Polarity: Normal, Channel: VINL1[SE]
0x94 0x07 0x41 // Polarity: Normal, Channel: VINR1[SE]
0x94 0x08 0x44 // Polarity: Normal, Channel: VINL3[SE]
0x94 0x09 0x44 // Polarity: Normal, Channel: VINR3[SE]
0x94 Ox0A 0x00 // Secondary ADC Input: No Selection
0x94 0Ox0B OxOC // TX WLEN: 16 bit; FMT: 12S format
0x94 0x10 0x03 // GPIOO_FUNC - SCK Out; GPI0O_POL - Normal
0x94 0x11 0x50 // GPI03_FUNC - DOUT2; GPI03_POL - Normal
0x94 0x12 0x04 // GPI0OO_DIR - GPIOO - Output
0x94 0x13 0x40 // GPIO3_DIR — GPI0O3 - Output
0x94 0x20 Ox3E // MST_MODE: Master; CLKDET_EN: Disable
0x94 0x21 0x02 // XTAL to DSP1 Divide value = 1/3
0x94 0x22 0x05 // XTAL to DSP2 Divide value = 1/6
0x94 0x23 0x0B // XTAL to ADC Divide value = 1/12
0x94 0x25 0x17 // PLL to SCK Divide value = 1/24
0x94 0x26 0x03 // PLL to BCK Divide value = 174
0x94 0x29 0x03 // P Divide value = 1/4
0x94 Ox2A 0x00 // R Divide value =1
0x94 0x2B 0x10 // J Divide value = 16
0x94 0x28 0x01 // PLL_REF _CLK = SCK; PLL_EN=Enable
0x94 0x29 0x03 // PLL to BCK Divide value = 1/4
0x94 0x29 0x03 // PLL to BCK Divide value = 174
0x94 0x29 0x03 // PLL to BCK Divide value = 1/4
0x94 0x29 0x03 // PLL to BCK Divide value = 1/4
0x94 Ox2A 0x00 // R Divide value =1
3.1.2 Linear Microphone Board With TMDSEVM5517 Evaluation Module
To configure and test the Linear Microphone Board by interfacing with the 66AK2Gx or C5517 EVM, see
Audio Pre-Processing Reference Design for Voice-Based Applications and K2G-Based Voice Recognition
Audio System Design Guide.
4 PCM1864-~X—RDY=TF 7/ IR T2 - R—RDY T 7L R T A JAJU307-June 2017

TIDUD75 FHARAR — HcHTOIEREREE http://www-s.ti.com/sc/techlit/ TIDUD75
Copyright © 2017, Texas Instruments Incorporated


http://www.tij.co.jp
http://www-s.ti.com/sc/techlit/TIDUD75.pdf
http://www.ti.com/lit/pdf/TIDUCY1
http://www.ti.com/lit/pdf/TIDUCR7
http://www.ti.com/lit/pdf/TIDUCR7

13 TEXAS
INSTRUMENTS

www.tij.co.jp Testing and Results

4 Testing and Results

Testing the Linear Microphone Board to validate the device configuration and proper microphone bias can

be achieved by:
» Ensuring the BIASA LED is ON once the devices are configured
» Evaluating the digital data stream from thePCM1864 device

2 shows the FFT plot for the DOUT data streaming using the an AP2722 device when playing a
1-kHz monotone.
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3 shows the LRCK and I?S data stream on DOUT1 and DOUT2 on the PCM1864 device in time
domain.
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3. I°S Plot
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5 Design Files

5.1 Schematics

To download the schematics, see the design files at TIDA-01470.

5.2 Bill of Materials
To download the bill of materials (BOM), see the design files at TIDA-01470.

5.3 PCB Layout Recommendations

53.1 Layout Prints

To download the layer plots, see the design files at TIDA-01470.

5.4 Altium Project

To download the Altium project files, see the design files at TIDA-01470.

5.5 Gerber Files

To download the Gerber files, see the design files at TIDA-01470.

5.6 Assembly Drawings

To download the assembly drawings, see the design files at TIDA-01470.

6 Software Files
To download the software files, see the design files at TIDA-01470.
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