DA7218

LENESAS

Ultra-Low Power Stereo Codec

General Description

DA7218 is a high-performance, low-power audio codec optimized for use in portable applications or
wearable devices. It has single-ended headphone outputs with headphone detect for use in
accessories, offering excellent left to right channel separation and common mode noise rejection.
DA7218 also has a stereo DAC to headphone output path and ultra-low power operating modes to
support always-on audio detect applications.

DA7218 contains two analog microphone input paths, or up to four digital microphone input paths, or
a combination of both The other chip in this family, the DA7217 has differential headphone outputs
without headphone detect, and has been designed for use inside headset devices.

Key Features

Applications

m  Wired headsets [

m  Wired headphones

m Audio accessories ]
Datasheet Revision 3.5

High performance stereo DAC to headphone m
playback path with 110 dB dynamic range

4 mW stereo playback power consumption

DAC digital filters with audio and voice mode ™
options, five-band equalizer and five
programmable biquad stages ]
Dedicated low-latency digital sideband filter
with three programmable biquad stages ]
High performance microphone to ADC record
path with a 105 dB dynamic range ]

2.5 mW stereo record power consumption

ADC digital filters with audio and voice mode
options -
500 uW always-on record mode with

automatic level detection .
Hybrid analog / digital automatic level control

to dynamically control the record level
Shutdown mode offering current consumption g
during standby of 2.5 pA

Two low-noise microphone bias regulators

with programmable output voltage and ultra-
low power mode

Ability to differentiate between stereo and
mono headsets

Automatic detection of headset removal and
confirmation of headset insertion

Flexible digital mixing from all seven inputs to
all six outputs with independent gain on each
mixer path

Ability to run the ADCs at a different sample
rate to the DACs on a single I°S interface

Digital tone generator with built-in support for
DTMF

System controller for simplified, pop-free start-
up and shutdown

Phase-locked loop with sample rate tracking
supporting MCLK frequencies from 2 MHz to
54 MHz

Automatic tuning of on-chip reference
oscillator for clock-free operation in low-power
modes

4-wire digital audio interface with support for
I’S, four-channel I’S, TDM and other audio
formats

2-wire I°C compatible control interface with
support for High Speed mode up to 3.4 MHz

24-bit data at up to 96 kHz sample rate

A high efficiency two-level, true-ground charge
pump for generating class-G headphone
supplies

Voice mode filtering up to 32 kHz

Portable media players
Gaming console controllers
Tablets and eBooks
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Figure 1: DA7218 with Single-Ended Headset Outputs
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Table 104: DAIL_CLK_MODE (Page 0: 0X00000090) .........uteuueitneetieeinaeeiaeeeiaeeiieeriaeeenaeennens 95
Table 105: Register map dgs_COr_00Page O.....c.uiuniiiiieie et ea e eee e 96
Table 106: DGS_TRIGGER (Page 0: OX00000054) .......ccuuiieteiieiiieeeie et eees 96
Table 107: DGS_ENABLE (Page 0: OX00000055) ......uuttetneieteeiieeiineeeteaeieeei e et e eeaneeeineeeneeees 97
Table 108: DGS_RISE_FALL (Page 0: OXO0000056) ........uuteuueitnaetnaeinaeeiaeeiiaeeiiaeeaiaeeenaeennaees 97
Table 109: DGS_SYNC_DELAY (Page 0: OX00000057) ......cuuuieeiaernaeetneaeiaaiaeeiaeeiiaaeanaeeinaees 97
Table 110: DGS_SYNC_DELAY2 (Page 0: 0X00000058) ............ccvriveierieeieeirieeeeaeeieaeesenanenn, 98
Table 111: DGS_SYNC_DELAY3 (Page 0: OX00000059) .....cuuierniernieinaeeiaeetaeeiaeeiieeeaiaeeiieens 98
Table 112: DGS_LEVELS (Page 0: OXO000005A). . ... cuuteetineeieeeee e e e een e e eane e e eaneeneees 98
Table 113: DGS_GAIN_CTRL (Page 0: OX0000005B)... ... teuueitniaetnaeeinaaetaeeiiaeeiaeeanaeeenaeennaens 99
Table 114: Register map dig_gain_cor_00Page O........ceuiiiniiiiiiiiiieiee e e 99
Table 115: IN_1L_GAIN (Page 0: OXO00000FA) .......ccuuniietaiiieiii e et e e e e e eaae s 100
Table 116: IN_1R_GAIN (Page 0: OXO00000F5).......c.uutirteiiieiiieeei et aeeeiae e e e e e e eaaeees 100
Table 117: IN_2L_GAIN (Page 0: OXO00000FB) .......ccuueeeteiiieiiieiiiieet et e et e e e e eeaeees 101
Table 118: IN_2R_GAIN (Page 0: OXO00000F 7). ....ceuuueeeterenieeiineeanaeataeeenaeeaiaeeanserenaeennnernnaees 101
Table 119: OUT_1L_GAIN (Page 0: OXO00000F8)......uuivuuerenieeiiieeiiieeieeiaeeineeaiseeanneeanaeeanes 101
Table 120: OUT_1R_GAIN (Page 0: OXO00000F9) .......ccuuuiiiniaiiiieeiieeee e eenee 102
Table 121: Register map dmic_Cor 00 Page O.....cvvuiiiiiiiei i e e e e e e 102
Table 122: DMIC_1_CTRL (Page 0: OXO00000F0)... ... ccuuaieueiiieiii e e e e eaieeeias 102
Table 123: DMIC_2_CTRL (Page 0: 0X000000FL)...........coveveereeeeieaeeeeeeeeeeeeeeaeeeeeeeeeaeenns 103
Table 124: Register map env_track cor_00Page O ......ceuriitiiiiiiii et 103
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Table 139: IN_1R_FILTER_CTRL (Page 0: OX00000019).......ccvuuiiinireinieeiaeeineeineeeeneeinnenenaes 109
Table 140: IN_2L_FILTER_CTRL (Page 0: 0X0000001A) .........ceeoveieeeeieeeeeieeeeeeeeeeeeeeeneens 109
Table 141: IN_2R_FILTER_CTRL (Page 0: 0X0000001B)............ccveieerrieeieieieieeeeeeeeeeennanns 109
Table 142: Register map m_hpf_f lter cor_00 Page O.....ovvneiieeiei e e 110
Table 143: IN_1 HPF_FILTER_CTRL (Page 0: 0XO00000BC) ......c.uutietmiieiaiiieieiieeieeeieeeins 110
Table 144: IN_2_HPF_FILTER_CTRL (Page 0: 0XO00000BD) ......c.uutietuiiiiieiieieiieeieeeieeeines 111
Table 145: Register map irg_Cor_00 Page O .....ceuniiniiiiiie et ea e eens 111
Table 146: EVENT_STATUS (Page 0: OXO00000EC). ... ...ucteuaiiiaeiiaeeiaeeiaeeeie et aei e eeenee 112
Table 147: EVENT (Page 0: OXO00000ED)... ... tuuiiiieiit it e e e e e 112
Table 148: EVENT_MASK (Page 0: OXO00000EE) .......cccuuiiiieiiieiiieei e 112
Table 149: Register map levels_cor_00 Page O.....vunieiiiiei i 112
Table 150: IO_CTRL (Page 0: OXO00000ED). ... ...uuttuunieteteieenie it eet e eeia et eeei e e e ean e eennees 113
Table 151: LDO_CTRL (Page 0: OXO00000EL).......uetuuneeetetinieeiiaeeeteeet e eeiee et e e aeeenaeeanaeeaneaes 113
Table 152: Register map l_det_cor_00Page O.......couvieiiiiiiiiiiee e 113
Table 153: LVL_DET_CTRL (Page 0: 0X00000050)............ccueiueieeeeeeeeeeeeseeseeeeesesseaeeenns 113
Table 154: LVL_DET_LEVEL (Page 0: OX00000051)..........ccveiurieeeieeieaieeeeeeeieseaeseeaeeenns 114
Table 155: Register map mic_COr_00Page O.......ovuniiiiiiiiei i e e e e ans 114
Table 156: MIC_1_CTRL (Page 0: OXO00000BA).........uctuteieieirieeii et aeeeie et e eaieeenees 114
Table 157: MIC_1_GAIN (Page 0: OXO00000BS5) ......c.uuiietieiiiieiiieeiieee e e e e e e e e e e e eenees 115
Table 158: MIC_1 _SELECT (Page 0: 0X000000B7)......cccuuetenaeiueeiiieeenaeeiaeeeiaeeeineeenaeeanneeeennns 115
Table 159: MIC_2_CTRL (Page 0: OXO00000BS8).........uttutaiinaeiiaaetiaaetaeeeiaeeiiaeeei e e e e eeenaes 115
Table 160: MIC_2_GAIN (Page 0: 0X000000B9) ......c.uuiiutaiiiiaeiiaaeeiaae e e e et e e e e eeanaes 115
Table 161: MIC_2_SELECT (Page 0: 0XO00000BB) ......c..uiiiiiiiieiiiieei e 116
Table 162: Register map michias_cor_00Ppage O......c.oveuiiiiiiiiiiie e 116
Table 163: MICBIAS_CTRL (Page 0: OXO00000FC).......ccuueieteiiieieieeeiae et e e e 116
Table 164: MICBIAS_EN (Page 0: 0X000000FD)..........coiiiiiiiiiiiiiiiiiii 117
Table 165: Register map mMixin_ Cor_00PAGE O.........uveeueeeeeeeeeeee e eee e eeee e, 117
Table 166: MIXIN_1_CTRL (Page 0: 0XO000002C)........ccuuatenaeinaeetaeeiaaeiaeeieeei e aeiaeeaeaeennns 117
Table 167: MIXIN_1_GAIN (Page 0: 0X0000002D)...........c.eeveirrereeiieieseeaeseeeaeeeeaeeeeaneenns 118
Table 168: MIXIN_2_CTRL (Page 0: 0XO000002E). .......c.uuiiiuiiiieiiieie e 118
Table 169: MIXIN_2_GAIN (Page 0: OXO000002F) ......uceuieitieiieiieet e eteeeee et e e eaee e eeeneeens 119
Table 170: Register map mixout_COr_00 Page O.......couuiiuiitiiiiiee e 119
Table 171: MIXOUT_L_CTRL (Page 0: OXO00000CC).......uctuuaiiieiiiiaeeiaeeieeeiae e e e e eeenee 119
Table 172: MIXOUT_L_GAIN (Page 0: OXO00000CD) ... ...uctutaiiieeiiaeeiaeeiiee et e e e e e e 120
Table 173: MIXOUT_R_CTRL (Page 0: OXO00000CE) .......cvuuueiiieiiieeiiieeie e e 120
Table 174: MIXOUT_R_GAIN (Page 0: OXO00000CKF) ... ...uctuueiiieiiieeeireeiieeeie et e e e 120
Table 175: Register map out_filter_config_cor_ 00 Ppage O........cevuviiiiiiiiiiiiie e 120
Table 176: OUT_1_HPF_FILTER_CTRL (Page 0: 0X00000024)........ccuuireiieeiinereiiaeeineeinneennees 121
Table 177: OUT_1_EQ_12 FILTER_CTRL (Page 0: 0X00000025) ..........cceeeueireierieeeeeieeeennns 122
Table 178 OUT_1_EQ 34 FILTER_CTRL (Page 0: 0X00000026) ............ccouerreierieaereieeennnns 122
Table 179: OUT_1_EQ 5 FILTER_CTRL (Page 0: OX00000027) ......cceuueieuneeeineeeniaanieeinaaeins 123
Table 180: OUT_1_BIQ_5STAGE_CTRL (Page 0: 0X00000028).......cccuueierniirineieiieeiieeieaeins 124
Table 181: OUT_1_BIQ_5STAGE_DATA (Page 0: 0X00000029).......cccuuiieieeiierenieeeineeiaenins 124
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RENESAS
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1 Termsand Definitions

ADC
AGS
ALC
ANC
BIQ
cIC
DAC
DA
DGS
DMIC
DRE
DTMF
DWA
HBM
HPF
’C
’S
LDO
LPF
MCLK
PC
PDM
PGA
PLL
PSRR
RC
sC
SDM
SNR
SRM
SWG
TDM
THD+N
VCO

Datasheet

Analog to Digital Converter

ADC Gain Swap (input Dynamic Range Extension)
Automatic Level Control

Active Noise Cancelling

Biquad Filter

Cascaded Integrator and Comb
Digital to Analog Converter

Digital Audio Interface

DAC Gain Swap (output Dynamic Range Extension)
Digital Microphone

Dynamic Range Extension

Dual Tone Multi-Frequency
Data-Weighted Averager

Human Body Model

High-Pass Filter

Inter-Integrated Circuit interface
Inter-IC Sound

Low Dropout Regulator

Low-Pass Filter

Master Clock

Program Counter

Pulse Density Modulated
Programmable Gain Amplifier

Phase Locked Loop

Power Supply Rejection Ratio Ref. [4]
Resistance-Capacitance

System Controller

Sigma Delta Modulator

Signal to Noise Ratio Ref. [5]
Sample Rate Matching

Sine Wave Generator

Time Division Multiplexing

Total Harmonic Distortion plus Noise Ref