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1 BHld L AE R A
Stereo g ] S :> Stereo Headphone

Cellular g m s » Mono Headphone With Mic
Sct:eerlﬁﬁat g m s s » Stereo Headphone With Mic

m = mic
s = stereo
g = ground/vgnd

H 1-1. 4 SEHHELPIAFEEE

s s s
g g g
8-600 Q
s s
>1 kQ
0-600 Q 0-600 Q
m m

Stereo +
Cellwlar [ S| ™ ] 8 s;> Cellular | 9 [ m S;> Stereo g s s;>

B 1-2. ZFEHLAERE

1181885 fhES (EHRAERE ) BMHERE

B 1-3 JEoR T — M E , A2 (ERES ) SCARE B O, i B s oA AN E HHL
KM, HER, N TR RES R |, EUGERSATRER I MICBIAS 18, JFR i SRS 8 300 P2 A 1.6V 5%
1.5V B,
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MICBIAS AVDD
MICDET |
R To Detection Block
|| Mic .
I hd || >
g m| s | s c
HPLOUT
i <
HPROUT
| o <l
To
— P Detection
HPSNS Block
HPCOM j

B 1-3. BAhED (THRES ) Byl &K1
K 1-4 JoRs 1 SEBUGIE SR N F F R o i IR P TP A BB T EEA LR AL I

Various Headset Connections

Bl 1-4. TCHA SR DRI 7 SE A0 R B IR

MICBIAS

AVDD ‘

AVDD

I miiiﬂDETiPULSE

A HP_DETECT
V1

R1
|
| R2
ACK_DETECT |
|
Vo | R3
|
|
} R4
R5

Internal Circuitry

AVDD

R
R
R

MCBIAS

HPSNS
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1.1.1 Bk |, THRASED

|_HPLOUT

Internal Circuitry

\

MIC

MICDET

Dspk1
\ AVDD
i T

i

| E
| ZR2
= JACK_DETECT| .|
o L
v v | 2R3
1
1
1
1

R4
MICBIAS S -
MICBIAS R5
1
AVDD AVDD FPSNS

| _U_L,, |1 oet_puLse

B 1-5. BT hED (LRAEH ) EHOMRUHR

PEAS C TR EA LAY . S 4% AR (ER , A FERI R 22 50 KRG EEAL , #2240 # F A 4 v
Flo BEHUR AN AT AE B2 A AR 28 A TR RS

MICDET < V2 LoRIIESIER DN

MICDET > V2 TN

MICDET > V1 7 22 T R EAL

MICDET < V1 AN 22 TR B
B SR 2l 7 22 5 XU ELATL

MICDET > V3 Afi R

MICDET < V3 LRl EAlE e 7N

PR AR A TR 22 50 XURR) B A T HATL 5 22 o JXUFR) S AR S HEBILIX TR

4
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1.1.2 WA SE LU S IR V1 A0 V2 ( THASED )

MCBIAS

R1

R2

|
|
|
|
VO—e | R3
|
|
: R4

RS
HPSNS
V1= (MICBIAS - ref) X fo + ref (1)
V2 = (MICBIAS — ref) x 3% + ref
V3 = (MICBIAS — ref) x {gg + ref
ref = HPSNS
MICBIAS RIS A5 =X i 5
1.1.3 Jm B AR A A S an T 284k, 2
A MICBIAS 5% i slAK I 2 HALAE A, ) MICBIAS = AVDD
Wi MICBIAS CJF /8 HA 2| EHLE A , U MICBIA = Mic_bias
1.1.4 KEMFF) - THRERED

o JAFHENAEIT R (10, 26, D1) HNELHARED (0, 474 26,D3=1)
o RN (B HEPUWSINDTSRE  BHUE AR B IR A AL TEBDIRES )

BB
MICDET < (MICBIAS —ref) x 3% + ref = (AVDD —ref) x 5% + ref
THA :

MICDET > (MICBIAS —ref) x 3% + ref = (AVDD —ref) x 3% + ref

o HHLZERAGI ( RAE RSN IR B BN A S 80E )
WEFTRBEA

MICDET > (MICBIAS - ref) X 1g5 +ref = (AVDD — ref) x 155 + ref
A2 TR B

MICDET < (MICBIAS — ref ) x {5 + ref = (AVDD — ref ) x {4+ ref

o A NI (A AR B A v KU AU, SR AR I A S )
FTIEAIET -

MICDET < (MICBIAS — ref) x g + ref = (Mic_bias — ref ) x 155 + ref
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KB %R
MICDET < (MICBIAS —ref) x 1g + ref = (Mic_bias — ref ) g5 + ref

o HHUIRHARI ( BHENUEIT RS BRI S N IR KA TR SRS . )
EIRHBEAHL :

MICDET < (MICBIAS — ref ) x 5% + ref = (Mic_bias — ref) x 5 + ref
KRB
MICDET < (MICBIAS —ref) x & + ref = (Mic_bias — ref) x 5% + ref

1.2 3 1 35 - KBS LAFEYMNEE - AFSED0

MICBIAS AVDD

MICDET
R To Detection Block

MIC

[ HPLOUT

[ HPROUT

[ y y

To
—» Detection

Block

|

HPSNS

HPCOM :l

& 1-6. BA WA S LA BH LU HER a4
B A-7 S 1 d 2t [ el P BRI SR s B A 2 A AT = A A - HEER AL BRI C.
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s HPLOUT Internal Circuitry
A |
‘ @ Sw2
AVDD "%DD
g - i @ v HP_DETECT
1
= HPSNSI Vﬂq R
HPROUT by @ % R
< L
- <

| £

| R2
JACK_DETECT| ._|

|

V Vo—e | R3
| &
|
I < R4
|
MICBIAS -
MICBIAS R5
HPSNS
AVDD AVDD
DET_PULSE
= N
B 1-7. s SRR LRI 75 SR A HL B R
3 _ ~4
1.2.1 Ak - BEHED
Various Headset Connections ‘
TN TN TN TN TN TN TN A
e \\ e \\ /7 \\ /7 \\ e \\ e \\ /7 \\ ‘ HPTOUT Internal Circuitry
X X X X X X X
/ v/ v/ v/ v/ v/ v/ v AVDD AVDD
/ Vo Vo Vo Vo Vo Vo \‘
! v/ v/ v/ v/ v/ v/ \ V1 HP DETECT R
I T TR TR [ [ [ | lenp =
T T T T T T T
| iy iy iy iy iy iy S V1 R
| l I l h I I I |
| I I I I I I !
\ I I I [ [ [ i‘HPROUT T R
| s I s I s /I | /I L s /I
\ /\ K/\ /\ K/\\ /\\ /\\ I =
\ Y Y /Y /Y /o /o / |
\ /A /A ;o\ /AN VR VR / MCBIAS
/ / / \ / \ / \ / \ /
. m / A\ m / A\ m / A\ m / A\ m / A\ m / A\ m s R
~__" ~__" ~__" ~__" ~__7 ~__7 ~__7 ‘
|
‘ | R2
‘ ACK_DETECT |
|
\ ! I R3
|
| ‘
\ } R4
| MICBIAS R5
\ AVDD_ ‘ ADD HPSNS
\ j DET_PULSE
!

B 1-8. TS (AR ) B ORISR

ZHCADY7 - APRIL 2024 N F TAx52xx FIIH) HALE 7
FER IR

English Document: SLAAEG7
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCADY7
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCADY7&partnum=
https://www.ti.com/lit/pdf/SLAAEG7

13 TEXAS
INSTRUMENTS

HAL 7 AE £ www.ti.com.cn

tgas C H TR HAUm AR . (H2 , RA RN R 22 50 K HALN |, 424814 M RlA s . BALmA
AR RS 7 BE 26 W IR £ b TiE SR

MICDET < V2 LoRILESIEG DN

MICDET > V2 PRGN

MICDET > V1 W TR EAL

MICDET < V1 ANt 32 TR BL
5 R I Bl 7 22 5 R EAL

MICDET > V3 Aedl N

MICDET < V3 ORI EAIE e 7N

Eeieas A TR 22 ou XU B 7 i EENL 5007 22 v UK STAA 75 BEATLIX 20 Tk
1.2.2 A E EL B A IR V1 A V2 - EARED

MCBIAS

R1
|
| R2
|
|
VO—e | R3
|
|
|
|

R4

R5

V1= (MICBIAS - ref) X % +ref or Vli= (MICBIAS - ref) X % +ref

V2 = (MICBIAS —ref) x & + ref

ref =VSS =0V
MICBIAS wvaries with detection mode

R, AT VI V2, FTRERBRME LRI E R M BEE 2152, BARRRT-AM LA ADC f#.
1.2.3 Jm B AR A A S an T 284, 2

A MICBIAS 5% AR I 2 HLAE A, ) MICBIAS = AVDD

Wi MICBIAS T8 HAGI 2| AR A , U MICBIAS = Mic_bias
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1.24 KAFF) - RAESED
N T SRR E AR B B AN BB R R ADC %k , 5B L Fhar fEas w44
o BHENAMTE (TLO0, 9/74F 26 , D1 ) I ELHMERED (0, 474526 ,D3=0)
o KIHEN (BRBENEIT RS, BEAUEARTE B & N IR 2L TiEaRES. )
BMRBIFEA
MICBIAS < (MICBIAS — ref)x3- + ref=4AVDD
TN :
MICBIAS > (MICBIAS — ref)xs + ref=3AVDD
o HHLRAUM ( RATERA IR B HALUR A 223805 )
TR FTREIEAL
MICBIAS > (MICBIAS — ref)xg-(or 155) + ref=% (or 1g5)MIC bias
N Z TR EAL
MICBIAS < (MICBIAS — ref)xz-(or 135) + ref=4% (or 1g5)MIC bias
o R AR ( R TERTINE v K EALR | $2 e N R A S B )
THAET -
MICBIAS > (MICBIAS — ref)x0.2 or 0.3 + ref = MIC_bias
BB AT
MICBIAS < (MICBIAS — ref)x0.2 or 0.3 + ref = MIC bias
o HAHURHBAN (BHENAIN T RE BRI ITE R % IR 4 b TiE sk . )
SR HEAM :
MICBIAS > (MICBIAS — ref) + ref =MIC_ bias
RRBIFEA
MICBIAS < (MICBIAS — ref) + ref =MIC. bias
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2 £y (LHASR ) EHEEER R

AVDD = 3.3V/3.0V
Mic_bias = 2.75V/2.5V
Ref = HPRCOM = 1.65V/1.5V

s JHAHI, W& Bias=AvVDD - HPCOM = 3.3V - 1.65V = 1.65V

Insertion detected: Mic_detect < Bias *% + Ref =1.65 *% +1.65=3.102

No Insertion : Mic_detect > Bias *% + Ref = 1.65*% +1.65=3.102
« HHLEARW , %8 Bias = Mic_bias - HPCOM =2.75 - 1.65= 1.1V

Headset with MIC: Mic_detect > Bias *% + Ref = 1.1*% +1.65=1.771

Headset without MIC: Mic_detect < Bias *11—010 + Ref = 1.1"‘%10 +1.65=1.771

o BTN RARI | ¥ & Bias = Mic_bias - HPCOM =2.75 - 1.65=1.1V,
A 24 21 7 22 7 MR FERLR | Fe4i % R AR I A 230

No botton push: Mic_detect > Bias * 11010 + Ref = 1.1*% +1.65=1.771

Push botton detected : Mic_detect < Bias *% +Ref=1.1 *% +1.65=1.771

o HPRHERN , % E Bias = Mic_bias - HPCOM =2.75 - 1.65=1.1V

22

Headset removed : Mic_detect > Bias 5g Tt Ref = 1.1*% +1.65=2.618

Headset removed : Mic_detect < Bias *% + Ref = 1.1*% +1.65=2.618
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3PS (A ) MHEER R

AVDD = 3.3/3.0/1.8V
Mic_bias = 2.75/2.5/1.375V
Ref =VSS =0V

* fHAFI , B Bias = DVDD = 2V

Insertion detected: Mic_detect < Bias * % + Ref =2 *% +0=1.76

No Insertion : Mic_detect > Bias *% + Ref = 2*% +0=1.76
« HHLZEAN , ¥ E Bias = Mic_bias = 3.3V

Headset with MIC: Mic_detect > Bias *% + Ref = 3.3*% +0=0.363

Headset without MIC: Mic_detect < Bias *11—010 + Ref = 3.3"‘%10 +0=0.363

o fHFE RN, B8 Bias = Mic_bias = 3.3V
{5 2B 2 SRR, S TR 2

No botton push: Mic_detect > Bias *<bs + Ref =3.3% 4 +0=0.363

Push botton detected: Mic_detect < Bias *% + Ref =3.3 *11—010 +0=0.363

o HAUREAN , % E Bias = Mic_bias = 3.3V

22 22
*ﬁ+Ref=3.3*—5+0=2.904

Headset removed : Mic_detect > Bias 5

Insertion deteced : Mic_detect < Bias *% + Ref =3.3 *% +0=2.904
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4 hEs (RHRAHS ) WHEENTREE

Can be in SleepNP/
Normal mode

( Start }

Enable JD
scheme

If in SleepNP, lror < 15 UA
(10 uA from analog and 5
uA rest)

MICBIAS
Enabled?

A 4
A

Driver on
OUT1M
ON?

Insertion
Detected?

Turn ON
HPSNS_PDN_SW
(on OUT1M)

Yes

Enable HP

det scheme

y

Triggers AREG
turn ON if it was
OFF; Go to
Normal mode if in
SleepNP mode

Yes

A 4

Set Status Reg
Correspondingly

A 4

If MICBIAS Enabled now,

then disable MCB_SW

A 4

Set Status Reg for
MIC NOT detected

A 4

Removal
det

Microphone
Detected?

Microphone detection
performed for 1 ms

A

Set Status Reg for
MIC NOT detected

Removal
and Hook
det

A 4 A 4

Set flag accordingly
and send interrupt

y

Turn OFF AREG, if
HP det triggered it

A 4
Go back to mode
started with SleepNP/
Normal

A 4

HP det scheme
ended
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ZES (L ER ) Wil IE N A

Removal
det

MICBIAS No

EnabV

Yes Driver on

OUT1M
ON?

No |«

Yes Yes HP det scheme

going ON?

No

A

A

Use Pulse based
scheme on
MICBIAS pin

Use MCB_SW and NOT
Pulse based scheme on
MICBIAS pin

A

P

A

Start removal detect

Removal
detected?

Send an Interrupt
and set flag
accordingly

GERI BEAT

Removal
and Hook
det

MICBIAS

Enaby

Yes

No

Driver on
OUT1M
ON?

HP det scheme
going ON?

No |¢ No
4
Use Pulse based Use MCB_SW and NOT
scheme on Pulse based scheme on
MICBIAS pin MICBIAS pin
v

Start removal detect/
Hook detect

Hook
detected?

Removal
detected?

Send an Interrupt
and set flag
accordingly

Send an Interrupt
and set flag
accordingly

Bl 4-1. H AKEUAT B R T KT AR
B 4-1 PPAS 1 Si AR FEATLSE AL TN o

1 Dvgnd ( VGND 353088 ) JFE , W4T 8 Micbias PATHAT A T-#4H4% R A AE Sk ik il . 53775 a8 Th
FHEL , Micbias R R MA LiE . 5% Dvgnd Al Micbias #B5%H] | <= di FIFE/N T 50pA Bk 5 5k 58
FRASTIN o ARG £ 1 Bk s T A 8 TR A T

% Dvgnd ( VGND 3Kkzhas ) JF)a , W4 TF S Micbias AT H kI A . S/ 28 D) A0 L |, Micbias 77 K
FITN WA R I8 . W5 Dvgnd 0, N2 IR FE /N T S50uA Bk 7 2258 52 R il o 4602 7 Fik v v FL S 349
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5 RIS (AR ) WHEKENTREE

{ Start }

Enable JD
scheme

If in sleepNP, ltor < 15 UA
(10 uA from analog and

Can be in SleepNP/ 5 uA rest)

Normal mode

Drivers should be OFF
before HP det scheme

MICBIAS
Enabled?

Insertion
Detected?

Enable HP

det scheme

A

Triggers AREG
turn ON if it was
OFF; Go to
Normal mode if in
SleepNP mode

Yes

A 4

Set Status Reg
Correspondingly

If MICBIAS Enabled now,
then disable MCB_SW

Microphone Yes

Detected?

s R_Ext Fixed 3

A 4 A

Set flag accordingly
and send interrupt

A

Turn OFF AREG, if
HP det triggered it

A 4

Go back to mode

started with SleepNP/

Normal

and NOT
variable?

Set Status Reg for
MIC NOT detected

Hook pressed

No MIC?

A 4

Set Status Reg for
MIC NOT detected

Set flag for MIC det

v with Hook '"
Removal Removal
and Hook
det

det

B 5-1. FEAARAEAISR RS T KU AR

A 4

HP det scheme
ended
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Detection is done at the
End of the pulse

In

1

o

B

<

>

Period changes based on register map control

Pulse with is 4ms/32ms based on capacitor
value on MICBIAS(1uF/10uF)

& 5-2. ki &

{5 N B4R % #s A2 B DET_PULSE F T8 TG . AR 27 A7 s Wi 4 , DET_PULSE #ii% 4 0.5Hz.
1Hz. 7.5Hz &% 15Hz , R4 MICBIAS G |, & HEFEE Y 4ms 8% 32ms.

6 4k

TAXSx1x afF R B & PTG DN 2 T3 A7 CE R AR i e AR SR T 1) 1 R A2 A HL e
AR PR 138 T PR AN [ F A U B B BRI 5 56 - Db 20y (EHVAEAS ) AR S . Bt

Sb , SR T AR
=3

1. FEMNAXES (TI) , TAD5112-Q1 A% 106dB 514571 /197 1474 247 DAC BHE .
2. (EINLES (TI) , TAC5242 H 7% 118dB 514575 /% ADC 71 120dB 512575 /% DAC H/& 1 HE 7] 115 ) 28 7 1 7 25

B 1 e B o
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ERFRNRREH
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