LLM4930

LM4930 Audio Subsystem with Stereo Headphone & Mono Speaker Amplifiers

I3 Texas

INSTRUMENTS

Literature Number: JAJSA52
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FIGURE 1. Typical IS O Voice codec application circuit for mobile phones
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36-Bump micro SMD

micro SMD Marking

XTG
B6

Pin A1

Top View
X - Date Code

Top View

T - Die Traceability
F G - Boomer Family
B6 - LM4930ITL

Order Number LM4930ITL
See NS Package Number MKT-TLA36KRA
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Al MIC P 000000000000 00

A2 MIC N 0o0o0o000Co0o00O00n

A3 AVDD MIC 000000000000000000 Vpp

A4 DAC_REF D/AD000O000000000

A5 SDA 20000000000000000000000

A6 SCL 200000000000000000000000

Bl AGND_MIC 0000000000000 00000000000
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B3 MIC_REF 00000000000 000000000000000000000

B4 ADDR 0000000000 o00Dn

B5 PCM_SDI PCMOO00OO0O0O0OOO

B6 PCM_CLK PCMOO000DDO000DO

cl AVDD_HP 0MO00000000000 Vpp

c2 NC 000 (NC)

C3 BYPASS 000000000000000000000000

C4 PCM_SYNC PCMOOOOOOOO

cs 12S_DATA 1’s0000000000

C6 DGND_D 0oo0o0o0o0ooo

DI HP L 0MOo0000oooo (0)

D2 HP R 0Mooooooooo (0)
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D4 PCM_SDO PCMOO00DO0O00O00O

D5 12S_CLK 1?s 0000 00Mo0oog

D6 DVDD D 0000 Vpp
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E3 HPSENSE_OUT 00000 00000000000000 00 HPSENSE IN O HIGHOOOO OOODO
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0000 (ooo)

F2 LSO 00000000 BTLODOOODO (O)

F3 AVDD_LS 0000000000000 Vpp

F4 DGND_X 0000000000

F5 DVDD_X 0000 Vpp

F6 MCLK/XTAL_IN 00000 (XTALOUT OO )JOOO 000000000 0000012.288MHzO00
24.576MHz 0 0 0000000

gbogooooood

LM493000 20 000000000000000O0000COOOOCOCOO0O0OO00O00OO00CCOOOOOOO0OO0OOOOOO0000
oooooboboboooooobooboooobOboobooboobobboobob o M40 000000 OOOOOO0OODOOOOOOO
ooooooo 7oooboboooboooobbooooooobooooooooobooo

BASIC CONFIGD O OO

000000001’S00000000 PCMOOOO000048kHz 0 DACOO0000 0000 00000 BASICCONFIGOOOOO
700000000 XX1000000O (ADDRO 0000 XX0O 000 ADDRDO 1000 XX0O 110

BASIC CONFIGURATION (XX10000).

(Set O logic 1, Clear O logic 0)

BIT 15 14 13 12 11 10 9 8 4 3 1
RESET |0 0 0 0 0 0 0 0 0 0 0 0
gooo |obood oo
3:0 MODE LM4930 D000 0O0O00DO0OOOO0OODOO0ODOODOO LM493000000O0OODO
pgooboooobobooboobooooooboOooboboobbooooboboobobooo oo
0000000000 D0OD00O00 (Note 14)
oo gooooooo ooooog ooooog oooo
oooogoog goooooo goooooo
0000 None None None Powerdown mode
0001 None None None Standby Mode
0010 Voice None None Mono speaker
mode
0011 None Voice Voice Headphone call
mode
0100 Voice Voice Voice Conference call
mode
0101 Audio (LO R) None None L O R mixed to
mono speaker
0110 None Audio (Left) Audio (Right) Headphone stereo
audio
0111 Audio (LO R) Audio (Left) Audio (Right) L O R mixed to
mono speaker [J
stereo headphone
audio
1000 Audio (Left) Voice Voice Mixed Mode
1001 Voice J Audio Voice Voice Mixed mode
(Left)
1010 Voice Audio (Left) Audio (Left) Mixed Mode
4 SOFT_RESET 0ooboooooonD Lv4930000M0000
5 PCM_LONG 1000000 PcMUO0000ODOO00000D00000 000000 O (Note 12)
6 PCM_COMPANDED | 1000000 O 8000000000 OODOO 800000000 (Note 12)
7 PCM_LAW 100000000 g7 good A-lawdO0O00O0oOooooDODODOO p-lawOO D0 OO0
00000 (Note 12)
8:9 PCM_SYNC MODE | 000000000 160000000001 (00b)J2 (010)IOOO 4 (10b) OO OOODO OO
gooooono pCM_SDO O 00O TRI-STATEOUOOOO O (Note 12)
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O000000000 (ooo)

BASIC CONFIGO O OO (ono)

10 PCM_ALWAYS ON | 0000000000 PCMOO000O000000000 100000000000000010
0MO00000LM4930 0 000000000000000000000000000000000
000 O (Note 12)

11 2S M/S 1¥S00000000000000000 10000000 FSO00000000000000000
0ooo o

12 12S_RES ¥S00000000010000000000000032000000000000000000 16
0mooooo o

13 RSVD 0000 (Note 13)

14 RSVD 0000 (Note 13)

15 RSVD 0000 (Note 13)

VOICE/TEST CONFIGO O OO

oooobooooooooobooobodooooooo0o000000000000 VOICETESTCONFIGOOOOO 7000000
00O XX10001 00O (ADD O 0000 XX O 000 ADDR O 1000 XX 0O 11)

VOICETESTCONFIG (XX10001).

(Set O logic 1, Clear O logic 0)

BIT 15 14 13 (12 |11 |10 |9 |8 |7 |6 |5 |4 [3 |2 1 |o
RESET |0 0 o o [o Jo |o o |o [o |o |o |o |o |o |o
oooo (0000 00
0 CLASS 1000000 BTLOO0O0000000000000000000000000 DO00oo
00000000000 0000000000 (Note 12)
4:1 SIDESTONE_ATTEN | 000000000000 000000000000000000000
4:1 Omoooooo | 41 0oooooooo
0000 Mute 1000 0 9dB
0001 0 30dB 1001 O 6dB
0010 0 27dB 1010 0 3dB
0011 0 24dB 1011 0dB
0100 0 21dB 1100 Mute
0101 0 18dB 1101 Mute
0110 0 15dB 1110 Mute
0111 0 12dB 1111 Mute
5 AUTOSIDE 000000000000 00000000000000000000000000000000
00000000001 000M00000000000000000 (0000 001000100010010)
000 1010000)00 0000000000000 0000000 0000 0 00 GAINCONFIG
00000000000000000000000 00000000000
6 CLOCK_DIV 000 24.576MHz 00000000000 000000 1 0000000 000000000
12.288MHz 00 O (Note 12)
7 ZXD DISABLE 000000000000000000000000000000000 DAC 00000000
000000000000 (Note 11)
8:9 RSVD 0000 (Note 13)
10:11 CAP_SIZE 00000000000000000000000000000000 /000000000000
00000000 00000000000 (Note 12)
10:11 0o 000000000000
00 25ms 0.luF
01 50ms 0.3%F
10 85ms IuF
11 RESERVED RESERVED
12 ZXDS_SLOW 100000000000000000000 DACOO0000000000000
13 MUTE_LS 1000000000000000000000000000000000
14 MUTE_HP 100000000 00000000 000000000000000000
15 MUTE_MIC 10000000 0000000000000000000000
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O000000000 (ooo)

GAIN CONFIGO O OO

goboobbooooObOmobbobobooooboobbbOotoobOobobOoobbOooboooboob 0 bO00 O GAINCONFIG 00000
7000000000 XX1001000 (ADD O 0000 XX 0O 000 ADDR O 1000 XX 0O 110

GAINCONFIG (XX10010). (Set O logic 1, Clear O logic 0)

BIT 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RESET |0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
oooo gooo oo
4:0 LOUDSPKR_GAIN |O00O00000000000000000O0OO000O0C0OO00O0C00O0
4:0 oooooooo 4:0 oooooooo
00000 0 34.5dB 10000 0 10.5dB
00001 0 33dB 10001 0 9dB
00010 0 31.5dB 10010 0 7.5dB
00011 0 30dB 10011 0 6dB
00100 0 28.5dB 10100 0 4.5dB
00101 0 27dB 10101 0 3dB
00110 0 25.5dB 10110 0 1.5dB
00111 O 24dB 10111 0dB
01000 0 22.5dB 11000 1.5dB
01001 0 21dB 11001 3dB
01010 0 19.5dB 11010 4.5dB
01011 0 18dB 11011 6dB
01100 0 16.5dB 11100 7.5dB
01101 O 15dB 11101 9dB
01110 0 13.5dB 11110 10.5dB
01111 0 12dB 11111 12dB
9:5 HP_GAIN gmooooboobooooboooobo o bbobooobbboob o
9:5 ooooooooo (95 oooooooboooo
00000 0 46dB 10000 0 22.5dB
00001 0 45dB 10001 0 21dB
00010 0 43.5dB 10010 0 19.5dB
00011 O 42db 10011 0 18dB
00100 0 40.5dB 10100 0 16.5dB
00101 0 39dB 10101 0 15dB
00110 0 37.5dB 10110 0 13.5dB
00111 0 36dB 10111 0 12dB
01000 0 34.5dB 11000 0 10.5dB
01001 0 33dB 11001 0 9dB
01010 0 31.5dB 11010 0 7.5dB
01011 0 30dB 11011 0 6dB
01100 0 28.5dB 11100 0 4.5dB
01101 0 27dB 11101 0 3dB
01110 0 25.5dB 11110 0 1.5dB
01111 0 24dB 11111 0dB
13:10 MIC_GAIN goooobboooboboobobbooboobooboboooobooooooo o
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O000000000 (ooo)
GAIN CONFIGOOOO (oono)

13:10 oooooooooooao
0000 17dB
0001 19dB
0010 21dB
0011 23dB
0100 25dB
0101 27dB
0110 29dB
0111 31dB
1000 33dB
1001 35dB
1010 37dB
1011 39dB
1100 41dB
1101 43dB
1110 45dB
1111 47dB
1514 |RSVD 0000 (Note 13)
Tsdas Tsdah
. _JSdes L reaa

'+ S ¢ P
coot L | 1 J 1 J 1 I 1 I 1 b1 ] o
Start - Stop
Condition Reg_Address R/W  ACK Data ACK Data ACK Condition

Two-wire control Interface Timing Diagram

FIGURE 2.

PCMSYNC /N~~~ ~~°-°-- . Y
PCMCLK_/ \_/ \_/ \_/ \_/ S T°._/ /[
PCM_SDI ... X X X X X X_ZZZZX X X

PCM_SDO ... X X X X X X_ZZZZX X
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Short frame sync mode (PCM_LONG = 0)
————— Long frame sync mode (PCM_LONG = 1)

PCM Receive Timing Diagram
FIGURE 3.
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000000 (Note1O2)

0000000000000 0000D00000000000000 ooooo 1500
0000000000000000000000000 000
oooooooog 6.0V 0 )5 - TLA36KRA 1050 /W
gopoooooo 6.0V
oooooo 065000 1500 0000 (Note3)
0000 (Note3) oDooQ
ooood
ESDUL T O T,OT, 03000 T,O0 850
MIN A MAX A
ooooo 4 2
(Note 4) 000V oooo
0000000 (Note 5) 200V

DVpp (Note 8)
AVpp (Note 8)

ogooon DVDDD 3.3vQ AVDDD 5vO RLHPD 32Q (] RLHFD 8Q (Note 100 200 8)
O00000boobo0oooobooboobOb00 Figwe 10000000000 O0O0000O TAO0 25000000000

2.6V 4.5V
2.6V0O 5.5V

Symbol Parameter Conditions LM4930 Units
Typical Limits (Limits)
(Note 6) | (Notes 7,
15)
fucwk = 12.288MHz
Output Mode = "0010"
Output Mode = "0011" 2
Output Mode = "0100"
Dlpp Digital Power Supply Current 83:23: mggz Z 81(1)(1) 44
Output Mode = "0111"
Output Mode = “1000"
Output Mode = "1001" 4.9 8 mA (max)
Output Mode = "1010"
fucLk = 12.288MHz; No Load
Output Mode = "0010" 7.0
Output Mode = "0011" 6.3
Output Mode = "0100" 8.0
Alos Analog Power Supply Quiescent | Output Mode = "0101" 8.2
Current Output Mode = "0110" 7.4
Output Mode = "0111" 8.7
Output Mode = “1000"
Output Mode = "1001" 9.5 14 mA {max)
Output Mode = “1010"
Dlgp Digital Powerdown Current fucik = 12.288MHz 1 7 pA (max)
Output Mode = "0000" Powerdown Mode
Algp Analog Powerdown Current fuoLk = 12.288MHz ’ 5 JA (max)
Output Mode = "0000" Powerdown Mode
DI Digital Standby Current f = 12.288MHz
o ’ ’ gjt;Kut Mode = “0001"Standby Mode 1.4 2 mMA (max)
Algr Analog Standby Current fuolk = 12.288MHz 230 1000 JA (max)
Output Mode = "0001"Standby Mode
Ves s Fuil-Scale Output Voltage CLASS = 0; 0dB gain setting; 8Q BTL 2.5 Ve.p
(Mono speaker amplifier) load (Note 10)
Ves wp Full-Scale Output Voltage 0dB gain setting; 32¢) Stereo Load (Note 2.5 Vp.p
) (Headphone amplifier) 10)

www.national.com/jpn/
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00000 DVppUO 3.3VO AVpp U 5VO R pyp U 3220 R yp U 8Q (Note 102080 00)
0000000000000 O000OOoDO0O000 Figue lOO0OO0O0O00OO0O0O00OOO TAO 25000000000
Symbol Parameter Conditions LM4930 Units
Typical Limits (Limits)
(Note 6) | (Notes 7,
15)
Vumic_sias | Mic Bias Voltage 2.0 \Y
THD+N | Headphone Ampilifier Total fin = 1 kKHz, Pouyr = 7.5mW,; 32Q Stereo 0.07 %o
Harmonic Motion Distortion + Load
Noise
Poup Headphone Amplifier Output THD+N = 0.5%, four = 1kHz 27 20 mW (min)
Power
PoLs Mono Speaker Amplifier Qutput THD+N = 3%, foyt = 1kHz 1 W
Power
PSRR Power Supply Rejection Ratio Cgvypags = 1.0pF 55 45 dB (min)
Conac_ner = 1.0uF
VaepLe = 200mVp @ 217Hz, MIC_P,
MIC_N terminated with 10€2 to ground
SNR Signal-to-Noise Ratio Signal = Vo at f = 1kHz @1% THD+N, 72 dB
{Voice) {Voice Audio Path) 320} Stereo Load; Noise = digital zero,
A-weighted, 0dB gain setting
SNR Signal-to-Noise Ratio (Music Signal = Vo at f = 1kHz @1% THD+N, 86 dB
(Music) | Audio Path) 32Q Stereo Load; Noise = digital zero,
A-weighted; 0dB gain setting
DR Dynamic Range (Voice Audio Signal = Vo at f = 1kHz @1% THD+N, 72 dB
(Voice) Path) 32Q) Stereo Load; Noise for -60dBFS
digital input; A-weighted; 0dB gain setting
DR Dynamic Range (Music Audio Signal = Vo at f=1kHz @1% THD+N, 32Q 86 dB
(Music) Path) Stereo Load; Noise for -60dBFS digital
input; A-weighted, 0dB gain setting
SNRApe | Signal-to-Noise Ratio Reference signal = 0dBFS 75 dB
(Voice ADC Path) MIC_P, MIC_N terminated with 10Q to
ground;
A-weighted; 47dB MIC preamp gain
setting
DRApe Dynamic Range Reference signal = 0OdBFS 75 dB
(Voice ADC Path) Noise for -60dBFS digital input;
A-weighted; 47dB MIC preamp gain
setting
XraLk Stereo Channel-to-Channel fg = 48kHz, f,\, = tkHz sinewave at 75 dB
Crosstalk -3dBeg
Ve in Maximum Differential MIC input 17dB MIC Preamp gain setting 570 mVe p
Voltage
Ryvpac Voice DAC Ripple 300Hz - 3.3kHz through head-phone +/-0.15 +/-0.2 dB (max)
output.
Rvaoc Voice ADC Ripple 300Hz - 3.3kHz through head-phone +/-0.25 +/-0.3 dB {max)
output.
PBypac | Voice DAC Passband -3dB Point 3.46 kHz
SBAvpac | Voice DAC Stopband Attenuation | Above 4kHz 72 dB
UPByapc | Voice ADC Upper Passband Upper -3dB Point 3.47 kHz
Cutoff Frequency.

www.national.com/jpn/
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00000 DVppUO 3.3VO AVpp U 5VO R pyp U 3220 R yp U 8Q (Note 102080 00)
0000000000000 O000OOoDO0O000 Figue lOO0OO0O0O00OO0O0O00OOO TAO 25000000000
Symbol Parameter Conditions LM4930 Units
Typical Limits (Limits)
{Note 6) | (Notes 7,
15)
LPByapc | Voice ADC Lower Passband Lower -3dB Point 0.230 kHz
Cutoff Frequency.
SBAyapc | Voice ADC Stopband Attenuation | Above 4kHz 65 daB
SBAorcH Voice ADC Notch Attenuation Centered on 55Hz, figure gives worst 58 dB
case attenuation for 50Hz & 60Hz.
Rpac Audio DAC Ripple 20Hz - 20kHz through head-phone output. +/-0.1 +/-0.2 dB (max)
PBpac Audio DAC Passband Width -3dB point 22.7 kHz
SBApac [Audio DAC Stopband Attenuation [ Above 24kHz 76 dB
DRpac Audio DAC Dynamic Range Signal = VO at f = tkHz @ 1% THD+N; 97 aB
Digital Filter Section f = 1kHz; Noise for -60dBFS digital input;
0dB gain; A-weighted
SNRpae | Audio DAC SNR Digital Filter Signal = VO at f = 1kHz @ 1% THD+N; 97 dB
Section f = 1kHz; Noise for -60dBFS digital input;
0dB gain; A-weighted
AAch.cn | Stereo Channelto-Channel Gain 0.3 daB
Mismatch
Vi Digital Input: Logic Low Voltage 0.4 \
Level
Viy Digital Input: Logic High Voltage 1.4 \
Level
Volume Control Range Maximum Attenuation -46.5 dB
(Headphone amplifiers) Minimum Attenuation 0 dB
Volume Control Range (Mono Minimum Gain -34.5 dB
speaker amplifier) Maximum Gain 12 dB
Volume Controt Step Size (Output 15 dB
amplifiers)
Volume Control Range Minimum Gain 17 dB
{Microphone Preamp) Maximum Gain 47 dB
Volume Controt Step Size 2 dB
{Microphone Preamp)
Side Tone Attenuation Range Maximum Attenuation -30 dB
Minimum Attenuation 0 dB
Side Tone Attenuation Step Size 3 dB
fucLk MCLK frequency CLOCK_DIV =0 12.288 MHz
CLOCK_DIV = 1 24.576 MHz
MCLK Duty Cycle 50 40 % (min)
60 % (max)
feonv Sampling Clock Frequency (Note 48 kHz
9)
foukser | SCL_CLK Frequency 400 kHz
tmsesc. | SCL_CLK, SCL_DATA Rise Time 300 ns
teaclsce | SCL_CLK, SDA_DATA Fall Time 300 ns
tepam SDA_DATA Hold Time 500 ns
tspas SDA_DATA Setup Time 500 ns

11
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00000 DVppUO 3.3VO AVpp U 5VO R pyp U 3220 R yp U 8Q (Note 102080 00)
000000000000000000000000 Figuel0000000000000000 T,025000000000

Symboi Parameter Conditions L.M4930 Units
Typical Limits (Limits)
(Note 6) | (Notes 7,
15}
foikrem | PCM_CLK Frequency PCM_SYNC_MODE = 00 128 kHz
PCM_SYNC_MODE = 01 256
PCM_SYNC_MODE = 10 512
PCM_CLK Duty Cycle 50 40 % (min)
60 % (max)
foLkios 12S_CLK Frequency 125.RES =0 1.536 MHz
I25_RES = 1 3.072
128_CLK Duty Cycle 50 40 % {min)
60 % (max)

ogoooo DVDDD 3VQO AVDDD KAV RLHPD 32Q 0 RLHFD 8Q (Note 100 2[0 3)
Oo0000000oO0booboO0000b00b000 Figuwe1 OOO0OO0O0O00000000O00O0 To,O 25000000000

Symbol Parameter Conditions L.M4930 Units
Typical | Limits (Limits)
{Note 6) | (Notes 7,
15)
fucik = 12.288MHz
Output Mode = "0010"
Output Mode = "0011" 1.6
Output Mode = "0100"
Digp Digital Power Supply Current Output Mode = *0101"
Output Mode = "0110" 3.8
Output Mode = "0111"
Output Mode = "1000"
Output Mode = "1001" 4.2 7 mA {max)
Output Mode = "1010"
fucLk = 12.288MHz; No Load
Output Mode = "0010" 58
Output Mode = "0011° 5.1
Output Mode = "0100" 6.5
Al Analog Power Supply Quiescent | Output Mode = "0101" 6.4
Current Output Mode = "0110" 5.8
Output Mode = "0111" 7.0
Output Mode = "1000"
Output Mode = "1001" 75 12 mA (max)
Output Mode = "1010"
Dlgp Digital Powerdown Current fmcik = 12.288MHz 1 7 PA (max)
Qutput Mode = "0000" Powerdown Mode
Al Analog Powerdown Current f = 12.288MHz
> ’ ch)nuot;fn Mode = "0000" Powerdown Mode 06 15 WA (max)
DI Digital Standby Current f = 12.288MHz )
” ’ ! c“)ftlf;t Mode = "0001" Standby Mode 1 7 MA (max)

www.national.com/jpn/ 12



00000 DVppUO 3VO AVpp U 3VO R yp U 3200 R yp 0 8Q (Note 10203)(0 00)
0000000000000 O00O0OO0DO0O000 Figue lOO0OO0O0O0OO0O0O0OOO TAO 25000000000
Symbol Parameter Conditions LM4930 Units
Typical Limits (Limits)
(Note 6) | (Notes 7,
15)
Algy Analog Standby Current fmewx = 12.288MHz
Otftput Mode = "0001" Standby Mode 100 300 WA (max)
Ves 1s Full-Scale Output Voltage CLASS = 0; 0dB gain setting; 82 BTL 25 Vp.p
(Mono speaker amptifier) load {(Note 10)
Ves mp Full-Scale Output Voltage 0dB gain setting; 32Q Stereo Load (Note 2.5 Ve.p
(Headphone amplifier) 10)
Vmic sias | Mic Bias Voltage 2 \
THD+N | Headphone Amplifier Total fin = 1kHz, Poyr = 7.5mW 0.07 %
Harmonic Distortion + Noise
Porp Headphone Amplifier Output THD+N = 0.5%, foyt = 1kHz 25 15 mW (min)
Power
PoLs Mono Speaker Amplifier Output THD+N = 2%, foyr = 1kHz 300 270 mW (min)
Power
PSRR Power Supply Rejection Ratio Caypass = 1.0pF 50 42 dB (min)
Coac_rer = 1.00F
VappLe = 200mVp.p @ 217Hz
SNR Signal-to-Noise Ratio Signal = Vo at f = 1kHz @1% THD+N, 72 dB
{Voice) (Voice Audio Path) 3202 Stereo Load; Noise = digital zero,
A-weighted; 0dB gain setting
SNR Signal-to-Noise Ratio (Music Signal = Vo at f = 1kHz @1% THD+N, 86 daB
(Music) | Audio Path) 322 Stereo Load; Noise = digital zero,
A-weighted; 0dB gain setting
DR Dynamic Range (Voice Audio Signal = Vo at f = 1kHz @1% THD+N, 72 dB
{Voice) Path) 3202 Stereo Load; Noise for -60dBFS
digital input; A-weighted, 0dB gain setting
DR Dynamic Range (Music Audio Signal = Vo at f=1kHz @1% THD+N, 32Q 86 dB
(Music) |Path) Stereo Load; Noise for -60dBFS digital
input; A-weighted, 0dB gain setting
SNRapc | Signal-to-Noise Ratio Reference signal = 0dBFS 75 dB
(Voice ADC Path) MIC_P, MIC_N terminated with 10Q to
ground;
A-weighted; 47dB MIC preamp gain
setting
DRapc Dynamic Range Reference signal = 0dBFS 75 dB
(Voice ADC Path) Noise for -60dBFS digital input;
A-weighted; 47dB MIC preamp gain
setting
XTALK Stereo Channel-to-Channel fg = 48kHz, 5 = 1kHz sinewave at 73 dB
Crosstalk -3dBgg .
Vumic-in Maximum Differential MIC input 17dB MIC Preamp gain setting 570 mVe p
Voltage
Rvbac Voice DAC Ripple 300Hz - 3.3kHz through head-phone +/-0.15 +/-0.2 dB {max)
output.
Rvapc Voice ADC Ripple 300Hz - 3.3kHz through head-phone +/-0.25 +/-0.3 dB {max)
output.
PBypac | Voice DAC Passband -3dB Point 3.46 kHz

13
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00000 DVppUO 3VO AVpp U 3VO R yp U 3200 R yp 0 8Q (Note 10203)(0 00)
0000000000000 O00O0OO0DO0O000 Figue lOO0OO0O0O0OO0O0O0OOO TAO 25000000000
Symbol Parameter Conditions LM4930 Units
Typical Limits (Limits)
{Note 6) | (Notes 7,
15)
SBAypac | Voice DAC Stopband Attenuation | Above 4kHz 72 dB
UPByapc | Voice ADC Upper Passband Upper -3dB Point 3.47 kHz
Cutoff Frequency.
LPByapc | Voice ADC Lower Passband Lower -3dB Point 0.230 kHz
Cutoff Frequency.
SBAyapc | Voice ADC Stopband Attenuation | Above 4kHz 65 dB
SBANoTeH Voice ADC Notch Attenuation Centered on 55Hz, figure gives worst 58 dB
case attenuation for 50Hz & 60Hz.
Roac Audio DAC Ripple 20Hz - 20kHz through head-phone output. +/-0.1 +/-0.2 dB (max)
PBpac Audio DAC Passband Width -3dB point 227 kHz
SBApac | Audio DAC Stopband Attenuation | Above 24kHz 76 dB
DRpac Audio DAC Dynamic Range Signal = VO at f = 1kHz @ 1% THD+N; 97 dB
Digital Filter Section f = 1kHz; Noise for -60dBFS digital input;
0dB gain; A-weighted
SNRpac | Audio DAC SNR Digital Filter Signal = VO at f = 1kHz @ 1% THD+N; 97 daB
Section f = 1kHz; Noise for -60dBFS digital input;
0dB gain; A-weighted
AMAch.cn | Stereo Channel-to-Channel Gain 0.3 dB
Mismatch
Vie Digital input: Logic Low Voltage 0.4 \
Level
Vin Digital Input: Logic High Voltage 14 \
Level
Volume Control Range Maximum Attenuation -46.5 dB
(Headphone amplifiers) Minimum Attenuation 0 dB
Volume Control Range (Mono Minimum Gain -34.5 dB
speaker amplifier) Maximum Gain 12 dB
Volume Control Step Size (Output 1.5 dB
amplifiers)
Volume Control Range Minimum Gain 17 dB
(Microphone Preamp) Maximum Gain 47
Volume Control Step Size 2 dB
(Microphone Preamp)
Side Tone Attenuation Range Maximum Attenuation -30 daB
Minimum Attenuation 0 dB
Side Tone Attenuation Step Size 3 dB
fmcLx MCLK frequency CLOCK DIV =0 12.288 MHz
CLOCK_DIV = 1 24.576 MHz
MCLK Duty Cycle 50 40 % (min)
60 % (max)
feonv Sampling Clock Frequency (Note 9) 48 kHz
foukser | SCL_CLK Frequency 400 kHz
tmisesce | SCL_CLK, SCL_DATA Rise Time 300 ns
teatscl | SCL_CLK, SDA_DATA Fall Time 300 ns
tspan SDA_DATA Hold Time 500 ns
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00000 DVppUO 3VO AVpp U 3VO R yp U 3200 R yp 0 8Q (Note 10203)(0 00)
000000000000000000000000 Figuel0000000000000000 T,025000000000

Symbol Parameter Conditions 1.M4930 Units
Typical Limits (Limits)
(Note 6) | (Notes 7,
15)
tspas SDA_DATA Setup Time 500 ns
feikeem | PCM_CLK Frequency PCM_SYNC_MODE = 00 128 kHz
PCM_SYNC_MODE = 01 256 kHz
PCM_SYNC_MODE = 10 512 kHz
40 % (min)
PCM_CLK Duty Cycle 50 60 % (max)
foukizs 12S_CLK Frequency I25_RES =0 1.536 MHz
128_RES =1 3.072 MHz
40 % (min)
[2S_CLK Duty Cycle 50 60 % (max)
Note1: 00000000 D000000000O0C0O0ODOO0O00O0000000000000OONDN00NON000D0N00ND0N0N0OD000N0DOnonG
00000 000000000000000000000000000000000000000000000 bCOO0 ACOOODOO0O000
00000000000 000000000000000000000000000000000000000000000000000000000
000o0oooooooooooo
Note2: 0000000000000 OOCOO000000O0 (GND)OOOOOOOOOOOOO
Note3: 000000000000 OO0ODO0D0OD Tyax(O0OOOOOD)O8,,(000000000000)IT,(000O0)0000000
000000000000000000 PpyaxD (TymaxD TAR 2 MO000000000000000000000000000O00O0O LM4930
00000000000000000000000
Note4: CO000OO0O0DOOOOODO0O0DO00DOOO L5kKQO100pF00000000000000000000C0O00O0OOOOO
Note5: 00000 O0DOOO220pF0 240pF 0000000 DO0ODODOO000O0O0OO
Note6: OO0 (Typica) J0T,02500000000000000000
Note 72 000 (Limit) 000000 000000000 D AOQL(DOD0O00O000)0000DO0ODDO
Note 15: 0000000000000 OCOOCOCOCOOCOOOO0OOO0OO00OOOO0000O0000O0O0
Note 16: 00000 O0OIOPCMOOOOOO0O00 0dBm0 OO 3dBFSO %S DAC 00 0dBm0 U0 1dBFS 00O

000 Note 80 Note 14000 00O00O0OOO

Note 8:

Note 9:

Note 10:

Note 11:

Note 12:

Note 13:
Note 14:

3.0v0 AVvpp O 5.0vO 0O 3.0v0O DVpp O 3.6VvOOOOOOOOO0O0O0O0O00O0O00O0O00O0DOOO0000O00OMAVpp
0000 DVppOOOOOOO0DOOOBOODODOOOO

goboooooooooooooobOoobobboooo 25600000000 0000000 (feony D fmeLg/256)0
gboooooooboobobooooooooooooOo0ooon odBO 00000000000 O0GAINCONFIGOOOOOO
oooooOoOoOoOO0OobooOoOooOoooboobbooooboobbobboonon

gooobbobboo bbb obboobbdooboboooo0o0ooobobood zXD_DISABLEOD 10000000
gooooo

goboooboobboooboboooobobooboooooboooboooD o
goboboomoooooobooooboboooooooboooboooooobooooo o

goooobooooooooobooooooooobooboobboooboboboooobooocooooobooooooooooo
obooboobooobooboooo o
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Headphone Sense In Hysteresis Loop
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PCM DAC Frequency Response Zoom
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(AVpp O 3V, R_O 8Q, Handsfree Output)
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THD O N vs Frequency
(AVpp O 5V and AVpp O 3V, RO 320, Po 0 7.5mW,
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THD O N vs Output Power
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LM4930ITL Demo Board Top Layer
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LM4930ITL Demo Board Inner Layer 1
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Pin Markings for LM4930ITL demo board

FIGURE 12.
LM4930 00 0000000
Comment Footprint Designators
1k 0805 R6, R7
2k 0805 R2,R3
20k 0805 R1
100k 0805 RS
M 0805 R4
22pF 1210 Co, C7
0.01p F cer 1210 Cle, C17
0.1y F cer 1210 Cl14, C15
IMF 1210 Cl1,C2,C3,C4,Cs5,Cl10,C11,C12,C13
2200 F 7243 C8, C9
CRYSTAL 7243 Y1
PHONEJACK STEREO SW STEREOHEADPHONEJACK(3.5MM) J8

Two-wire control Interface (J1)

Pin

Function
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DGND
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N | B |W N

SDA
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PCM Interface (P4, P3, P1, P2)
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HP Sense Out (J6)
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