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2 | U404A R412 1 R411 we )
27 ATy e U T L [, LM2903A 332 = I JP401 gPen 10.0K I
g o Cc412 o I Standby Power Supply | R — OV(B 1 C411 = R413 c422 |
a2 0luR | ot TPa40 e _ _ DNithissectionfornonEnergyStar_ ___ __ | - 10nF 23.7K E I
¢ s es - 1 i T |
1 R414 R415 2 VR401 = | +4V_F ( | (Fall: OV_LLC Low=Logic 0=VDC>440V) = R |
00 100°0K TL431 ' ' o | | (Rise: OV_LLC High=Logic 1=VDC<420V) P13 |
1.00M K ™ g
Bl i —OuF 500y Ca15 ] b greer Ra17100M "¢ | R416 100k :
b |—_ ' I el e Rty (I |
(N e e e
D 1 ca13 L Pa0s Cald g ————————————— | - I
11 R418 80pF 1kV 220pF 200V 49977 /4w 0 |
] | 200.0K 1/4W ' | R420 (Rise: Logic 1 = Tmax > 84°C) '
—_———————em————————— e — s TP425 : | 1R618|§ R422 (Fall: Logic 0 = Tmax < 72°C) ]
| D400 1! ' 20.0K !
| R419 p42dRSIMB rpazs L1 H 1 |
| 24°91/4W _ﬁ D401 . Paza | 1 JP402 o I
| - 3 OH B2100 (c416== C417== R425 | O oL o2 10 R424 |
f = | | -J- TPaze>
1 PR 330uF 25V 100uF 25V " | 4.99K 1/4W I LM2901A 1 100k |
1 TP430 bl P431 | 1 TP452 10nF |
0 RIN 5 $pic pas2 | I C418 |
° |
I 159 v 1HE I
-Peal 2
] Y | ! I 1 C represented by 20 mv +3.3V_PRI |
' | ' 9 V(out_pin7) = 2%(0.5+0.01*T)  V(out_pin2) = 0.5+0.01*T '
| | : 5 A100B U406 Clip400 |
| ! | % 2o v L T0-92 temp |
] | et 2 sensor mounted |
' | ' a mvrc © on heatsink '
| & -
= = | 8 MCP9700 MAXL2 |
! 1 T I
1u
| | e
: : : é RTN :
° ¢
: = @ TP440 : : RN :
¢} o — — —— ——— ——— —— ———— — — — — —
1 2
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\C_~~PWRDN

LI E S'YS_SWICLK

+3.38
R500
PWR_BTN 0.0
MCU_PWR_CTL
FAN_PWM2
FAN_PWMI ¥5_SWDIO J_ _L _L
POWER _LED_W ADC_~PWRDN 0519 050 C50
Lk 47uF 16V | O.1uF | 0.1uF
RP_INSEL_BCD1 l LSART1_Rx
RP_INSEL_BCDZ | USART1_TX MCU_VDDA
RP_INSEL_BCD4 7 CV-0K " J 1pses . FB50Q. FB, 1A 1335
Cv-oN VDD VDD VDD VDDIO2 VDDIO2 VDD VBAT
global pin 28 pin 50 pin 75 pin 75 pin 100 pin 6 pry
PFC-OK C512 | C513
RCC_OSC_IN PFC-ON 1uF 25V 0.1uF
rec_osc_our (8 ARM Cortex-MO0 microcontroller
AC-OK
RP_INPUT 1 T AL-oN
MCU_3V3
~SOFT_MUTE ] UTE_DET MCU 3v3 16000MHZX500
Re_ngeL_scoe STM32F071V8Tx Re_400R2 J o g 5 ﬁ] d  Usoo s
R B |
LQFP100 = STM32F091VC -
o S VBAT VDDA VDD VDD VDD VDDIO2
e 3 < prm—
RP_ADDRO 502 0.0 ? ” " C509 C510
SPI2 MOSI 22[88]( WAKE_UP - 54| PAO PFOIOSC_IN —5 — 10pF 10pF
’ TP508 55 PAL PF1/0SC_OUT s ot
SYS_WKUPL SPIZ_MISO 2 pA2
23[5¢)[__=MUTE OUT 7 ms0s 0.0 meu a3 25 {3 PR2-30 TPB16 JP500 N
2[8C] * TP522055— PA4 PF3
C507 TP50803 7 PAS 73
100pF| PF6 |
TP510 USARTL TX P5d7 pF9 12
7 3 oomow [1
z §2% G USARTL TX TP509 USARTL RX P549 PF10
Ei tE R I &Y USARTI_RX el
S 803 PR DSP_-RESET TP553 P555
e
= w20 B= 8 ADC_~PWRDN SYS JTMS SWDIO TP512 P513 TRSLL +5
= % SYS JTCK SWCLK TP514 TP515 X 14 MCU_NRST
= NRST o0 100K
BOOTO 1 C514 ©!x Ny
TPs560 R521 0TuEY 0.1uF a8 RS R504 MCU_PWR_CTL _»22[5B]
Note: 35 97 rea e~ DNI
R522\Né0-5K. vo o TP519 TP562052— PBO PEO [—55—O TP563 —R:508 o et o [DNI] Ps18
For 2-channel amps, Channels 17[1D][__TempSense B > TP564 R528 0.9 37 (AL GEL ? 10.0K
3 & 4 are used. Common 21[5D]__POWER LED R} €5 PB2 PWR_BTN |21[5D], 22[5A]
components are preserved. R526 R527 C516 O TP523 TPSZOOW RB3 N
EER R — e =Ea=n
Connections between MCU TP571 R538 0,0 1P527 PBS FAN PWML 21[5E] RSOG\NO 0
and amp are labeled as Amp B 20.0K 10[5B] MUTE CH RE40 00 __MCU PB7 5] PB6 POWER LED W »21[5D]
and Channels 3 & 4 for 23[5C] ~SWAP_4CH MCU PES 5= ig; XMOS_MCU_~RST > 23[4E]
consistency with P2. TP574 R X A J) J) J) DN|
o[6B]{__DSP SPI2 =55 | T e o8 PBY o TP525 TP570 TP52 [
9[6C]<__DSP_SPI2_SCK £eD g PBIO PEL0 (5O TP577 TP5330—4 TP568
4 TP578 O£ PBI1 PE11 —=OTP579 ?T P529
TP530 025 PB12 PEL2 (7 17[1E]
p580 R544 0.0 17531053 PBI3 PE13 == ch3+4 ~cM S|

. i
9[6C][__DSP_SPI2_MISO PB14 PE14 G 17(10]
9[2c1! DSP_SPI2_MOSI TPSBL R545 ﬁ PBI5 pE1s 48 c Ch3+4 ~OK FRAFIS]

33.2 5
15 2 TP536
21[26] RP_INPUT 22 fpco PDO 2 PP Ok >
R546 00 QP35 P RDL TP534 L
23(5C]<__~SOFT_MUTE - pC2 PD2 o o
133 23[2D][_RP_INSEL_BCD8 _>—R247 00 MCU PC3 18 lrcs PD3 bl 17040] D500 D501
o .

Tp53ao— PC4 PD4 BATS54A BAT54A
TP5390W PC5 PD5
R-Shunt 4] PCS PD6 ¥  RP_ADDR[0..3] »21[1E]
PFC-ON PC7 PD?
PFC-OK o B587 gg PC8 PD8
=5 PCo PD9
25 PCL0 PD10
10[3c]<_DAC_MUTE PC1L PD11
& 21[50] FP_DATA A e i P12 (22 0 MUTE DET __]21[8A]
TP543 23[2D][__RP_INSEL BCD1 : 5 PC13 PDL3 —EZOTP544 GTP542
23[2D][__RP_INSEL BCD2 5 PC14I0SC32_IN PD14 2> 2[8C]
R551 23[2D][__RP_INSEL_BCD4 PC15/0SC32_OUT PD15 AC-OK 2(8C)
10.0K
VSSA VSS  VSS VSS  VSS
R K X 8§ 2
SWD header Debug UART Debug GPIO
G
MCU_PA3
o——— 0
+3.35 TPs48
o Tt
MCU PB7
o—— 0
SYS JTMS SWDIO TPS50
USARTL RX TP502
SYS JTCK_SWCLK USARTL TX CTP-TH MCU_PB8 O TP55L
" Dwg # © B C t'
1x4-0.1 f— o ose Corporation
8 TP589 TP-TH wmcu pc3 p— SD87028O 001( 145 Pennsylvania Ave.
S TPSS8 oO————=© Drawn By: B. Sennett M/S 234
McTuPSﬁ%s,T %PSO"I"H MCU PE1 V 2/ 747 = B. Zhao F(rsez)rg)";%ga;é’\s% oo
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TP505
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IN_ CH4 N
IN_CH4 P

IN_ CH3 N
IN_ CH3 P

—O TP615

A4

7[2D]
7[2c]

7[28]
712A]

Note:

For 2-channel amps, Channels
3 & 4 are used. Common
components are preserved.

The input connector PL600
appears on this page but the
remaining AFE circuits are
located on Page 7.
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-15 D7OO +15 C?OO
s C701 P ez0pr ]
— €702 Cr03 = €704 <p700 R701
¥ [ DET CH3 P> 22[1A] 3-“’: E)-NF 0.1uF 47pF  23.32K 5
TP FB700 tp701 R741 TP749 I(I.:705 .| A700A J B 06
6[2A] _BE-)OEn:A_O_._QB/E/lMW i ¢ ¢ 3 [\ 4580 CI:707 R702 IrP703 ,_|
4.7UF 25V 700 . 1 gIRros )I* OrHlE CHi P6 A S 1ur
__C751 R703 R704 - <l C708 47uF 20V Place these resistors next to ADC
- 4.99K 39.2K 100pF C710 TP707 «| A701A
100pF s D701 s LG — R c711 s 314580 R705
Place 100pF caps next to connector pins 5 __lOOpF 0.1uF = 5 1 T84 AFE CH3 N Yig704 {TADC CH3 N »8[2A]
= = 90.9
Cc752 C714 ° o 47PF < cr12
= R706 C716 e,
R707 ==
00pr A L 0.1uF . C715 R708 — R709
39.2K 100pF + 7 _TR708 | e cHa N 1 0.1uF
FB701 tp715 R742 C717 6| ~—— ©°° [+ 719 3 31K 15 2.74K
SA TN CHE N g0 A0 I , . A700B 47uF 20V ' PO A701B
O 300mA  33214W TPs2  4.7uF 25V 4580 tc71s 5 % R710
TP713 [ DET CH3 N_>22[18] ES o z falll pbo LA b — {ADC CH3 P_>8[2A]
5 47pF ?;%& = 90.9
TP714 Rl (|;719 R712 50 nobe chz a ' 4580
L‘ OlFY] 150K 0y R713 R714
U700 ol R716 8[7B][_ADC_VCOM2 ~S& 4.99K 332
ADG451 Qg 3 E— C722 10723 i~ C72( C721
Place near analog switch IC (U700) TP7LS Ehe L 5TP75 1.50K 1+ R717 I I
1 _/~
45 5[6C][_~GAIN_CH3 IN} 1 ‘L , o7 R718 | 10uF 35V 0.1uF DNI TP718 47pF 820pF
- TP744 14 255 o
| ! R719 P77
TP720 5(6C][ ~GAIN CH3 N bt 16 Do— oo —r P77
. C725 \/_ s QTP | 255 o
—C724 01uF S 11 TP722
33uF 25V —|_o P72 5[6D][_=GAIN _CH4 IN} (f 9 {><,___ _r rerss | R720 o nope e
é J_ L TP760 1.50K
10
;£C726 C727 TP7§§ r 8 R721 GAIN_NODE CH4 B
J 33uF25v | 0.1uF 5[6D]_~GAIN_CH4_IN g Do-—— { ::77: 1.50K
TP726 82 7 9 R722 TP7<§7
kT < 255
R723 e
L 255
-15 D702 s C728
+15 C729
730 C730 C731 — L R724 820PF p725
? 0.1uF 0.1uF T C732
[ DET CHA P »22[18] AU 0.1uF 470F 3.32K %
P73 FB702 tp731 R743  1p763 C733 A702AH i +15 oo
6[2A]IN.CHd P —¢———=f==—O—— A/ ~—0 IIL ¢ N 4580 C735 26 Cr34
300mA 332 1/4W 47UF 25V + L [ ine chap, R
C753 R727 R728 ::0737 2 : c736 TP734 Q;UF 20V J’ 2.21K 0.1uF Place these resistors next to ADC
- 4.99K 39.2K 100pF TP735 o A703A
100pF _=C738 ’—| 3 [3\4580 R729
Place 100pF caps next to connector pins ! 100I3F £ 0.1uF ==C73S 2 : oo B 90.9 @8[7C]
C754 s 47pF - :
= $ R730 R731 _|C744 A702B o p C740
100pF 4.99K - 5 4580 C743 R732 S R733
39.2K 100pF + 7 A\ e cra v 1 o.awuF
FB703 tera1 R744 C745 6|_ I+ A a5 2.74K
62A] INCHAN > ¢————efi—O——AAA—O It " ¢ TPTSe 47uF 20V ’ A703B
O 300mA 332 1/4W  TP764 4.7uF 25V 1 5 [ R734
TP742 [ DET CHA N >22[1C] —C7464R735 T I —— D AR {ADC cHa P_a[rc]
TP743 47pF 23.32K 1580
R738 R736 R737
4.99K 4.99K 332
C747 C748
| |
1 1
ATpF 820pF
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ADC Option Configuration R800 oz VREF12+ .
ADC Pin Signal Name | Setting Configuration 1.50K
g FSo tgw ) Single rate with clock TP808 RS04
FS1 auto-detection (Fs = 48 KHz,
14 FS2 Low SCKI = 512Fs = 24.576 MHz) Q R805
17 SHM Eg’\/:l-‘ Slave mode ° 20.0
18 FMTO .
19 FMT1 LOW ) 24-bit left-justified 10.0k
20 FMT2 Low
38 HPFD HIGH Internal high-pass filter disabled R801
39 SUB HIGH TDM sub-frame 1 (N/A) VCOM34 VREF34+ +5
1.50K
TP806
+33 ? R803 R802
3 BBl _ADC vComMz '} ¢
10.0K 20.0
DNI by default so that VCOM is sourced from +5 rather than ADC
5218 TP815 5219 5313 33 R820
. . TP
TP816 : 0.0 TP14 In 2-channel amps, VCOM2, not VCOML, is used for AFE reference.
ADCFMTO ADCFMT1 T ADCFMT2 T ADCHPFD T
R827 R828 R817 R821
0.0 0.0 0.0 0.0 +5
T
< cs12 —Lcs13
33uF 25V 0.1uF
5[3B]| ADC ~PWRDN (B _L USOOB
TP819 1CO820 U8B00A
nF TP831 R824 +5 3 - 20f2
Lof2 TP817
20 srsT ° cup 24— ? TP8OS YCOMEA o 1 1N
S a5 SDATA N0 5[3p)] _L NG
TP83a TP828 ADCEMTO 18] fumo e 36 C815 _|+ 451 ¢
ADCEMTL  19.] oy cLps B3 — 33.2 C804 33uF 25V - C814 46 | ¢
R815 ADCEMT2 20 u 53
g2 a1 0.1uF 0.1uF 56 NC
i — 2] o 1 el
0.0 13] oy 80 1 ne
14 cor R825 5
ADCHPFD 38| 1erp S { SDATAINI _ 5[3p] Y7y zggé
- D807 BAT54S s LY 15 o e 332 TRess 52 | voowa
.5 }' 2] som P804 O YCOM12 511 veomn
8D] ADC CH4 N
el D805 BAT54S calll s _L 21 oot
> FY [ C803 40| VPD2
2.7nFT A 01uF VDD3
0] ADC CHa P 5 L2 mi . 49 | \Reras
Teen D801 TP8L4 | 47t Ving- +3.3 3.3 —gg VRERS e
TPBOLO q_ﬂ:t_ﬂrpg, R808 o gi VING+ T 2o VREFI2-
el B TP-TH BAT54S 1 0.0 551 Vnor psp1 (25— + 33 e
D800 C800 _L : TP812 581 Ving- DsD2 (S cg18 ~=C819 - TP818 433 N 73] AGNDL
+5 2.7nF R809 Q 9] Vinz+ DSD3 el ——¢ 33uF 25V ad T AGND2
7(88][ ADC CH3 P 2. DSD4 a%- 0.1uF \ . 211 AGNDs
s BAT54S 0.0 Eaae| BCK DSDCLK cs16 =~C817 J_ . AGND4
TP80O R814 RS11 0. E;‘C\E ~ 0.1uE 33uF 25V T-Cc802 —=~C805 17 BeNDL
TP-TH 0.0 0.0 10 1 pg20 0.1UF 33uF 25V ] sow2
| 4
PCM4204PAP 7 ) BGND4
TP810 N 25| Do
R807 o 41§ pGND3
0.0 TP803 < PCM4204PAP
R806 be VREF34+
0.0 TP8O9 O
R810 R812 J_ _l+
0.0 0.0 C809 —=C807
0.1uF 33uF 25V
TP829
5[38][ BCLK_INO R816 0.0 ?
5[38]] LRCLK_INO R823 0.0 (E
VREF12+
TP830 TP807 O —L
=%C806
T C808
33uF 25V | g 1uF
Change history for AKM-TI re-design - this page only
Change U800 ADC: AK5388AEQ to PCMA4204PAPR Dwg # R ©Bose Corporation
SD870280 OO]‘C 145 Pennsylvania Ave.
Remove C802, C805 (2.2uF) from VCOM rails to match Tl application guidance Drawn By: B. Sennett M/S 234
Add C802, C805 (0.1uF and 33yF) for VDD3 (note, th d ref B. Zhao LTI (R
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o

6 [ 7 8
DSP_3v3 DSP_1V2
| | DSP_3V3 DSP_3V3
i i C900 C901 C902 C903 C904 C905 C906 C907 C908 C909 C910 C911 C912 C913 C914 C915 C916 C917 ‘Ks‘l‘cglg ngQl
Linear regulator provides +1.2 to DSP houF 10v | 0.1uF | 0.1uF | 0.1uF | 0.1uF  |iouF 10v | 1uF 25V| 0.1uF | 10nF 1uF 25V| 0.1uF | 10nF 1uF 25V| 0.1uF | 10nF 1uF 25V| 0.1uF | 10nF
OuF 10v | 0.1uF  houF 10v | 0.1uF
+3.3S
D900
O TPI71 10VDD 10VDD 10VDD 10VDD 10VDD DVDD DVDD DVDD DVDD DVDD DVDD DVDD DVDD DVDD DVDD DVDD DVDD DVDD
O TP90O pin 2 pin 18 pin 38 pin 56 pin 20 pin 20 pin 20 pin 35 pin 35 pin 35 pin 53 pin 53 pin 53 pin 71 pin 71 pin 71 AVDD AVDD PVDD PVDD
R900 INS819HW e e P
+33 +33
0.0 TP970 (JOOO
3 R90li L on 2 i C933 Cc927 C932
£>+1.
01 - 0.1uF 10nF 0.1uF
TC922 = C923
1uF 25V ~[BD12KASFP | 0.15uF 25V
High-frequency bypass capacitor for layout. AC coupling caps to provide HF path from L3 plane
+3.3S +1.2
TPo7 +3.3S
R902 R903
0.0
DSP_1v2 P73
DSP_3V3 U901
TP977 TP979
TPOT4O g BHN ~8l8l=le| ADAU1451 3 %924 gli,
8 3 I Y
TP904 —— AUxADCO 2282 2298988 VORVE 150pF TpP976 C925
9 [ayayaya) [s)ay=g=yaya)
¢ R905 ren PR o wmea S555 223552 1o [Roos 4o S0 | 585
17[1D]| I-PS_Ch3 Toog0 i1 AUXADC2 PLLFILT i
17[1E]| I-PS_Ch4 980 1L [ Auxapcs P98L Ro1» 33.2 ~ TPO16
& 150K R906 1.50K Ground test point to TPTH g0z TPOBIO— BRI AN g:g 22 1 auxancs SSIADDRO Sl oTs hepowe s b DSP SPI2 =55 |5[4C] — -
TPos2 be placed as close as TP903 TPOL4 e | Auxapcs 0 R914 TP.TH Digital Audio Buses
possible to TP901 and TRo18 R009,33:2,TP923 57 BCLK OUTO |53 R 10[3¢] - -
TP920 TP921 P02 for TP-TH 8[3D]< BCLK_INO 0] BCLK_INO BCLK_OUTL [—5—0TP926 332 6TP922 Path Bit Clock Frame Clock Audio Data Clock Master
measarement TPo0S TP9280—es— BOLKTINL BCLK OUT2 [~ —OTP919
] 1 ool 924 Prpor Ro22 0.0 TP9250—g2— BCLKIN2 BCLK_OUT3 2+ TP910 ADC > DSP BCLK_INO LRCLK_INO SDATA_INO DSP
R918 C926/R919 C929 purposes. 23[8C] BCLK_IN3 Srpasi| BCLKIN3 30 P27 Rozg TP SDATA_IN1
3 01K == == TPo29 Ros3. 33.2. TP93? eg LRCLK_OUTOMP4 (=5 LRCLK_OUTO >10[3C]
- 33nF >3.01K|33nF 8[30]<__LRCLK_INO 953, 322 217 LRCLK_INOIMPL0 LRCLK_OUTLMPS [-32—OTP938 332 DSP > DAC BCLK_OUTO LRCLK_OUTO SDATA_OUTO DSP
TP9060 TPTH TP9400—g-— LRCLK_INLMP11 LRCLK_OUT2IMP8 —5- SDATA_OUT1
23[5C][___LRCLK_IN3 > TP969 R927.0.0 TpeaooT LRCLK_IN2/MP12 LRCLK_OUT3/MP9 —=——OTP975 TPo12
Tpozs QTR : o LRCLK_IN3/MP13 “ ?TP933 RO28 33.2 TTP—TH ?TP934 AmpLink > DSP BCLK_IN3 LRCLK_IN3 SDATA_IN2 AmpLink
A4 A4 8[3D] SDATA_INO e P978 RO29 50 SDATA OUTO = Ro50 335 SDATA_OUTO 10[3C] SDATA_IN3 (XMOS)
8[3D] SDATA INL = - SDATA_INO SDATA_OUTL - SDATA_OUTL 10[3C]
R933 TP907 |_1P984 R93 62 29
TR93R TPou1 Qrpith —Tmoms Roa O S er ] SOATA ML SOATAOUTZ [ Opasa Srpaso
23[8D][__AMPLINK_MCLK O 23[8C] SDATA_IN2 986 RO3E : 70| SDATA_IN2 SDATA_OUT3 —=
0.0 23[8C] SDATA_IN3 SDATA_IN3
R937 TPo43  LTPTH
TPO5Z XTALIN 93 0.0 TP937 TP908 21 | yoa NMCLK
XTALOUT ° 22
R938 XTALOUT 5
SPDIFOUT |——OTP944
DNI] R939 1000 Troas +3.35—ROOT A 499K TP9470—2 sPDIFIN 5 TPoss Rot0 332 Tpas
X900 psp —reserR94%, | 0.0 TP94924 | —— CLKOUT Cie—507s RO42 260K MCLK >10[3C], 8[3D]
5[38]| DSP_~RESET P9I Re15 0K RESET SCL_MISCLK MIMP2 -Ce—sce s Roz 50— 1%335 psp spi2 sCK
1| Ls TPese _1 C928 R SELFBOOT SCLK/SCL : DSP_SPI2 SCK 5[4C]
1L 10nF SS_MIMPO 27 6Tp951
Roas 200K P934 MOSI_MMPL OTPY6L
TP954 +3.35} AR =2 SDAMIMISO_MMP3 20 R947 DSP SPI2 MISO
== of < = 00 MISOISDA DSP_SPI2 MISO___»5[4C]
C930 C931 si4c)__DSP_SPI2 MOSI DSP_SPI2 MOSI R948 32 | \10SIADDRL " Orposs 332 &1poss
10pF 10pF TP95T coccoccocan® MG TPI58
TP9590—>— THD_M ZZZcccaccaaas M
7 A4 TPo620—4 THD P 2BRBRRBRBRE &
24.576MHz S gttt el S B R A R950
200.0 R951
To switch design to 12.288MHz MCLK, use Abracon part ABM8G-12.288MHZ-4Y-T3 TPos3l [DNI]
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Note:

For 2-channel amps, Channels
3 & 4 are used. Common
components are preserved.

The power connectors, output
terminal strip, and amp
heatsink hardware is shown on
this page, but the remaining
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17-20.
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