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B AT LRI T M50/ General Tuning Guide for TAS58xx family Hr k4T 25 H
Gain Fit & .

A B 20V, %6t DR 3R 15W, 6ohm MW\ 52 k¥ B35, Gain #5070 R
PVDD = 20V

, PVDD 20
Analog Gain = 20 * log (m) = 20log (m) = —3.38dB =~ —3.5dB

(0dBFS #i N\, it 29.5v & TAS5815 Il 1t i K1 2)
Output Power = 15W

Output Peak Voltage = /2 x OutputPower * Load Resistance = V2 * 15 x 6 = 13.4V

Voltage
PVDD

2 SR SEhR N AR, TR Rdson,  HLEREEER 2 40 4a—ER a0 A HL I, PRGNS
77 RA] L5 General Tuning Guide for TAS58xx family F Ui 8 . BRItz 4k, WA LLSZBR
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M E SR Gain fUME )5, PPC3 HHIELE fT LS %40 T K.
Analog Gain f{JiC & :

Digital Gain = 20 log (Peak ) = —3.47dB ~ —3.5dB

Advanced SRT

PWM Switching Frequency
384K

Class D Loop Bandwidth
80kHz

_Analog Gain (dB)
35|
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1. Configure ADR/ FAULT pin with proper settings for 12C device address.
2. Bring up power supplies (it does not matter if PVDD or DVDD comes up first).
3. Once power supplies are stable, bring up PDN to High and wait 5ms at least, then start SCLK, LRCLK.
4. Once I2S clocks are stable, set the device into HiZ state and enable DSP via the I2C control port.
5. Wait 5ms at least. Then initialize the DSP Coefficient, then set the device to Play state.
8. The device is now in normal operation.
| |
! Initialization I Normal Operation——l
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. | Ons l :
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|"\ I',Ilo ns i l
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(:: Deep s eep s?;‘ h"l‘ ZDSStP; % * DSP Coeff :}{ Play ::’: i
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5 ms for device settle down—-|
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Note

8=0.5 (BD Modulation), 0.14 (1SPW Modulation), 0.14 (Hybrid Modulation). This formula just
provide a rough estimation, suggest to measure the start-up current based on your LC filter.

Table 8-1. Peak current during power up

PVDD L (uH) € (uF) Fsw (kHz) T ——
2 a7 068 384 6.07A (»5A OCP), not
recommended
24 47 0.68 68 3.254
24 10 0.68 384 3A
24 10 0.68 68 1.554
12 47 0.68 384 3.324
12 10 0.68 384 1,554

Table 8-2. LC filter recommendation

Recommended Minimum
PVDD (V) Switching Frequency (kHz) Modulation Scheme e e T B
<12 4.7uH + 0.68uF
384 BD
>12 10uH + 0.68uF
512 10uH + 0.68UF
] 384 1SPW/Hybrid
>12 15uH + 0.68uF

B 7 kB LC MR 4%

o HURAYIRTT B
R T PR AL 4 LB FE B3 40 BN, P NS I U A . X AR BRI, ST L
Th BMEZ TR, TRME TR, =SBRSBI A A
EUE, PR, SEUEE R BT, SN B RS SRR R

o LCUEMZIHIAIEAE LN Q

a0 TR SCRYS LC Filter Design FF, 5 FE R FERAGIEFE, S5om LC JE 28 ELIR DL K& Q FIZE

o BULIRA Q FIFLFFZM, H Al FE4 R 20kHz B3 40kHz AR 1384k, .
24451 .
BBEEFRAE H 22uH+1uF 7B LC JER 2s % . PWM JF e 4 %k 548 F 384kHz, i ik
P 1SPW . HAMZM 5% ECHitid &4
T T BRI PR T B DA R IR T o SR B ) 2 R
#3418 F TAS5815 Datasheet 8.1.2 Inductor Selections H1 115 A, T80 H I AE BB W R
%, Hk, ZREEFER, B R E AR 20%. W) 22uH HEF) AR 1L Y 2 17.6-
26.4uH, WIS AR 17.6uH, (S BT E 228 K

Table 1 HJRIEE B TTHE A XFRBI

HE A CERRIE R AR A AE
(22uH) (17.6uH)
1 ik poner up = PVDD xA C/Lxsin(l/LxCx0/F,) 0.35A 0.44A
peak _clipping = PVDD X (1 - 9) ;( F.;n' X L) 201A 251A
2.24A 2.23A

~ \/ 2x Max _Qutput _Power /R, .. .4

peak _output _ power

I, > max(/ 2.24A 2.51A

peak_ power_up ’I peak _clipping® IPE‘E.I"(_(JH{PH r_ pmn‘fr)
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1.4.2
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B, % 2.51x1.4 = 3.5A IEF BB, ZHEZER.
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Gain vs Frequency
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20kHz 1% 5 5, 33.9kHz [k B4R ZR KT 20kHz I 7] LLES2 (1. H 2 an 86T High resolution K ¥ 11,
F L LR A0KHZ (55 M ER, IS ABUEATZRAE 33.9kHz 1Y LC RS 2%, vl Ae £ ma s i 1% S

Fo XM AT

Hk, FREBIRATIFEIE 6ohm, WEEEEIZE, 7TLAES] LC MMmE a5, 75 20kHz BHE AT G
B, NIRRT 0.5dB, NIFEEHE LC &M, KoAE ] RES A R E s H ik fe . X ANn]
DU 2 P ISP O, SR 5 12 L B L 28 A 5 R A SE B B F R 2R

FANEBEEF R WIR LCIERAIER, QEM M, WRES SEUEMIIEREAA NG T, XA RS2 5
HH B v AT 2R S 1 T 5 O AR
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KT BST AR ThAE LA SERE, TIA W~ 5k DAE N 2% TPA31xxDx Bootstrap Circuit
INCTAERE, R FEHTIF, GVDD %4 BST AR 4 FEITIF, BST AR HEWH NI, 4 HEF

TIPS, BST AW AT A 2% L. HERMEN, 2SS S THxe Sl T b mss 2 i 46
Vs LR [ HEWTR L MOSFET B . # MOSFET Jik5e 4338, S5 Vos ik, MM H IR OC i i) 5.,
XA B MOSFET 3% A 52 &4 7F, HseBritdca Kmmd, Bt —FE OC. 24 PVDD H LR K, f#
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FHARECE 8k,  HA AR RIS S B O 2 5wl . SRR ORI BST AT DU LR R . T
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DC bias characteristics
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B 9 B2 B AW R 2 B
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1.4.3 1AL BRI EREFT
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VU 2 3 B3OS B ) 28 R W i 4015 5 = o B VA LT )

U SR S SEBR IR O, D) 75 EE W2 G A BT 2R 2B AT A . LRl B il 1 (R EH BT
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ARNTHE, 2R B e e ) 3G 2 BT 2 21 16dB,  16dB 1) i 453 s Al A 7] e 3 B UK A iR
7]

AP A IR P BTN, R R N UK A, R ORI R B R, XA
LA 2097 1L PR 380 OC. B I LAKE I Snubber HiH, ke i 4t 1) B BT K B LE S s o

B 7 25 P& R P S 20K LC IR A Q 19, th /s EA S i/ M FTZ 5 2 L B AL B
SNAOIEDL. LIS U0 T 2 FHPTHTZE, & —MsFK 4ohm [FIIWN, {H 2 S Br B 1
PHILIRZE, BLEZ AWK, S ECE PRI\ BLITR/ME 3.50hm, i S04 H i it e
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Gain vs Frequency
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Gain vs Frequency
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2 FERERERER
TR PWM 8 il A =k 1%

76 TIREBIRE R, 4 1SPW, BD, Hybrid =fdE. X =M anmkss, 82 NIThEE,
THD PRE, KRB RER.

A THRERS AL, 1SPW T idle I 5 2 Lh by, S ERRSUE D, ATl A ThFem . e
KIMERINAE, BT R —AEHFEIITI, A Efe e ek, Frblriistnoh, R
T SFHX R R, ERASX THD i, BD #aUENL R, W Er a8 e T T 5501k,

T RT WL RINRNE, LR AN, H2 THD &3F L, Hybrid B 2R IE 3% K5 5 K/
PVDD i[5 A/ 33 J LA FLA e R RS 7 R AT (5 25 LU 38, (BRI 30 R AR AR TP R BE , P bA
e AMERE AT T %, BE idle BB 5 S L bR, B E R ELEDN, TR TR G K A %ﬁk
I AR R A TR T LB E I BT LA 2458 THD YERE, (B RIREIThEERE 2 bk 1SPW B K, afd & #4
AT 1SPW F1 BD #ix02 8], MR#E(E 5 KA [ R IAANH

F T TAS5815 [f] Rdson K, MTE KIZHAEH T, FEMBFELHLE LR, FHRHSR™E, FH
VLR 2 BRI %, PCB B IEANGF, 1 ALY T THD R E A 4w 2R, 18w
TV AT E R e TR T THD+N<7%EI AT, WO & #2218 ) 1SPW Bt

o JFIRAMER M5B DA Bt SeRn B A IR e
XTI SRAR B FE, 7 2 75 E RS T A R AR ORI AT E
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Table 7-3. Loop Bandwidth and Switching Frequency Setting

e Fsw BW (Loop Band Width) Notes
384kHz 80kHz

Hybrid, 1SPW 480kHz 80kHz, 100kHz Principle: Fsw {Switching F_requenc:y) z4.2 % Loop
576kHz 80kHz, 100kHz, 120kHz Bandwidth
768kHz 80kHz, 100kHz, 120kHz, 175kHz
384kHz 80kHz, 100kHz, 120kHz

BD 480kHz 80kHz, 100kHz, 120kHz Principle: Fsw (Switching Frequency) = 3 x Loop

576kHz 80kHz, 100kHz, 120kHz, 175kHz Bandwidth
768kHz 80kHz, 100kHz, 120kHz, 175kHz

B 15 M5 PWM JF SRS AN A 35 PR 2R 1 98 B B

o RESYPABMIEER

FEXF RGHEAT I, FEE R LT J LA .

1. FAOREEAMSEHLI Y 25 A Re i S DR 96 T 5 0 e K 2

2% TI 1 General Tuning Guide for TAS58xx family SCH%, DSP P &) Fic B 7 B 2L 11 T 25K -
S, xG,xG,x..xG, <-0.5dB
G,x...xG,=24dB
G, £ G, .. (determined by the data format)

i B AL I ZORAT 3
1) BRI AR 4 55/ T-0.5dB
2) T ERIEBARIE /N T 24dB,
3) 3 B IR AR MR 1 A A I AR (0 B K B
B AMEHLRENS OR [  R I 25 7] A S5 W AEA

El 16 Thik DSP {5 58 %+ FIEEHE R

By Rt 5 35S % General Tuning Guide for TAS58xx family .
2. DRC 1 AGL HIZ ¥l &
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KT DRC 1 AGL IS4, 5 ZiEm W A E i K1 Alpha, Attack B8], 7§82 S EUE S5 4600 A0 o vk
RO Zime 52, - AT 4 o A RIS 5 -

Beisy,  — AT LA Audio Precision ) Continues Sweep KX N B A5 S 3E(T 44, AT LA &% (1 2h
A LUA R 2 KDy i FZ D% K T WO\ BEE A& SZ 1 B KT3I R 220 Alpha B Attack I B 3E 4747
AN TN

3. Layout B itBf R EIN
KT layout FJ¥it, FTLAZ%E R 16, %K TIEVM RIS % it

TOP Layer Supply Decoupling:
- Bulk Capacitor for good audio

Thermal considerations: decoupling

Wide open areas for

1uF ceramic SMD caps close
thermal flow

to PVCC pins

Lots of via's to connect

. Short trace loop on boot strap
Top and bottom layer

capacitors

No wires cutting the GND
layer and obstructing —
the thermal flow

~ Direct low impedance traces
for PVCC and output traces

_ Ceramic SMD caps close to

Traces are star routed GVDD, DVDD, CPVDD

away from the device
leading to better thermal
design

Bottom Layer
EMI considerations:
Top layer is filled with GND

Solid GND plane for low
impedance return path

Lots of via's to connect .
top and bottom layer

C-RC snubber circuits
directly the connector pads

Via's along the PCB egde

] 17 TAS5815 PCB Layout ¥ & 21
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4. BRABHHIER R

4.1 PRI T HI# M E R

FEH FERABCH B, FTRANOT R, s, W6, PCB EHORIHR & 55 LA 7 AT
I8, N E A7 2 THEAINAER, thal MENS %

Q
-
3
=
g
Q
[=1
£
]
-
Q
[7]
©
[$]
[=1
=]
-

160C

140C

120C

100C

80C

60C

40C

Switching Frequency

135C, 768kHz

96C, 384kHz

Control Variables for Thermal Study

PVDD

72.6C, 24V

54.3C, 12v

Modulation Scheme

120.4C, BD modulation

90.5C, 1SPW modulation

Board Layers

75C, 2-layer board

54.3C, 4-layer board

Cu Thickness

102C, 10z Cu

85C, 20z Cu

R

& 18 TI XF TAS5805 H ik KR4 45

MCETH IR EEH AT A Y, TR e 384kHz, 1SPW A U ad AR5 3 Bh 1 .

4.2 TAS5815 vs TAS5805 #dlitst B 5

A TR A0 B 2R B foe et B AT . AR AT RS A R E . TRPIREBUENE NS

% AL
Device PVDD Load AR Fth i Tt
TAS5805 21v 8ohm 1spw 384k 25w 216°C
TAS5805 18v 60hm 1spw 384k 20w 179C
TAS5805 20v 60hm 1spw 384k 20w 223°C
TAS5805 20v 60hm 1spw 384k 25w OTE
TAS5805 20v 60hm 1spw 384k 30w OTE
TAS5815 21v 8ohm 1spw 768k 25w 132C
TAS5815 18v 6o0hm 1spw 768k 20w 126°C
TAS5815 20v 6ohm 1spw 768k 20w 140°C
TAS5815 20v 60hm 1spw 768k 25w 169°C
TAS5815 20v 6ohm 1spw 768k 30w 184°C

A 19:TAS5805, TAS5815 iR BN AL R

TI TAS5815 B A TV M F 4811
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[1]. TAS5815 Datasheet. https://www.ti.com/lit/gpn/TAS5815m

[2]. General Tuning Guide for TAS58xx family https://www.ti.com/lit/an/slaa894/slaa894.pdf
[3]. PurePath™- Console 3 (PPC3). https://www.ti.com/video/5817768371001

[4]. LC Filter Design. https://www.ti.com/lit/an/slaa701a/slaa701a.pdf

[5]. Class-D LC Filter Designer. https://www.ti.com/tool/LCFILTER-CALC-TOOL

[6] TPA31xxDx Bootstrap Circuit_https://wwuw.ti.com/lit/an/sloa259/sl0a259.pdf
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