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ACM8625 2x26W AR . #r A\ D RE I
B DSP HAAL L F L

1. #FUE
ROERFRE

- B E [ESEE PVDD: 4.5V to 26.4V

- DVDD #I 1/0:3.3V 5 1.8V
HH TR

- 2x26W, SIEFHIL (8Q, 22V, THD+N = 1%)

- 2x21W, SEFEHIL (40, 15V, THD+N = 1%)

- 2X30W (B K) , SIEREHIE (4Q, 18V, THD+N =
1%)
A A2

- THD+N < 0.04% at 1W, 1kHz, PVDD = 12V

- SNR{SMELL 114 dB (HN1X)

- BRI < 32ulpys (A SRR

- B{EESHEIR 18mA

- ¥ 90% ( 8Qload at 12V)

- Bk POP
HFEHEEn

- I2C Wk 4 SR E L

- 12, fi. AR, DM Bk

- 3BT ESRA

- KFf 32kHz, 44.1kHz/48kHz, 88.2kHz/96kHz,
176.4kHz/192kHz

- SDOUT 7 & Ay Hh S R [l 7 9 Bk

PEEE

- BF/AEER IR

- NEEREER

- ERBEMIAR 2x1S4BQs . AIMA 2x5
post BQs fiNs&ZX0ETS

- BERENESRIIEATEE, hSfrEmtE
RN SSERE

- 3 ERDRC, RATHEETNEERiRI9EE, LMFE

BREZRENER, REEREWE

BRI

- FAULT JRZSHIH

- OCP IR, OTP WHRIP

- UVLO HER ERIP

- BFEMEeeE

o

2. WH

o EHBAEH BFEW. TS
- WS, HWERE

c RETM: B, REFK

* Soundbar, £FEN, KEFMW

c ELA®BR. AR

3. #

ACMB8625 — i EEAR H e B [ XU TE 2 A\ T
T e B EEFRIAE 4. 5V-26. 4V, BUvdE D e IR R
3.3VEL 1.8V, 7E8 BRI, fHithThiZmrLiE)

2x26W, PBTL HR THBE T ML 1x52W @1%
THD+N.

ACMB8625 SR FHIT! PWM ik 5 M 4444, IR4E1E5 K/ )
BRI, ERIEFIEREATIL T, MRS,
PEE, FHM Ik POP FHF A .

P IRE AR AT LAOKHRE FEAIC EMT 424, AE D2 Ryl
K —E e, TR Rk BRI R, AR
A RS T L 2 T

ACMB625 fai[E AR T 2 P& AUBE . BB AT LU
Y], FEATBIEW T USR] A R T AN
BT, 15 5 IRABI, 15 AN EQ A5 4 post EQ, AT
AR IR 5 5 AR, 3 BLATAR =TI DRC 4b
T 1 B AGL S5 AL, ATsel 2 Fh & 2. Bl
T CE R, CEAMEEE T BT LA X e e s
Mo

4. SHEEE

B EEE] R~F Pes/#
ACM8625M TSSOP 28 9.7 mm x 3000
4.4 mm
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5 EHEX
ACM8625
TSSOP 28 Pin
[
1 | 28
| bpGND PVDD[_]
2 27
DVDD PVDD[]
3
| ADR/GPIO2 OUT L+ f ]
i VREG_DVDD r======== 1 BST L+ ﬂl
5 1 1 24
l DGND : | PGND [
1
> Fsvne " ST N
7 1 1 22
] BCLK : Thermal Pad : BST L-[ 1
8 21
] SDIN | (Bottom) | por g T
9 1 : 20
GPIO1 : | OUT _R-
10 1 1 19
] spba I I PGND [
11 v H 18
:2 SCL BST_R+ F
1 _
1] PDN OUT_R+ :6
13 1
| VREG_AVDD PVDD [
14 15
AGND PVDD
Pin No. EHZFR e} Ei::p%
1 DGND PWR i
2 DVDD PWR FFE R\ 3.3V 5 1.8V.
3 ADR/GPIO2 DIO I2C bk $E /
GPI02: FAULT / WARNING / SDOUT...
4 VREG_DVDD AOUT 1.8V HFiFTREEE.
5 DGND PWR Hxi
6 FSYNC DIN TOM ESIAED (3 1S AABELEE) B
7 BLCK DIN TDM/I%S AR 4% A 4
8 SDIN DIN BITEIEMA
9 GPIO1 DIO GPIO1: FAULT / WARNING / SDOUT...
10 SDA DIO 12C #1740k,
11 SCL DIN I2C clock.
12 PDN DIN FH, KB
13 VREG_AVDD AOUT 5.0V AEHIFAT RS .
14 AGND PWR HEHL
15 PVDD PWR LTPNED
16 PVDD PWR LTPNED
17 OUT_R+ AOUT hmEH Y ER
18 BST_R+ AIN GREHE ERNERES
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19 PGND PWR BRI

20 OUT_R- AOUT HiEEH AR

21 BST_R- AIN ABEHE ARNEERE
22 BST_L- AIN LREHE ARNEERE
23 ouT_L- AOUT ZREH ik

24 PGND PWR BRINE M

25 BST_L+ AIN CREREERNEERE
26 OUT_L+ AOUT LB E R HIER

27 PVDD PWR LIPS e RSN

28 PVDD PWR LD

6. FRIIHLE

Bs Ryson f4tE3 B 3% PVDD W ThE
ACM8615 135 mQ 4.5V~ 21V B 1x21W (8Q, 20V, THD+N = 1%)
ACMB8625 135 mQ 4.5V ~ 26.4V SIRFS 2x26W (8Q), 22V, THD+N = 1%)

RREL T RERRMAE:

QQ: 1339761596
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7. =4
7.1 ZE5t R KAE

s ik MIN MAX UNIT
DVDD BFEiR 0.3 3.9 v
PVDD BWABE 0.3 30 v
Vi(pigin) BFMANSER -0.5 Vovop+0.5 Y
Vijoute) W HEE -0.3 32 Vi
Ta KETIERE 25 85 °C
Tstg o] -40 125 °C

(1) BHULENEAETESSESEERR. M EUXRENRAETEE, TE2NATEE. XNEERNERE RS
EXNEETIE BHEMRAEEESEHBENTEN.
(2) DVDD ¥ F#ASEBIES: ADR/GPIO2, GPIO3, FSYNC, BCLK, SDIN, GPIO1, SDA, SCL, PDN.

7.2 ESD JFiE
VALUE UNIT
AMRIE T (HBM), per ANSI/ESDA/
+2000
Vi Electrostatic discharge JEDEC J5-001 y
(EsD) g 4H{FEEL ST, (CDM),per JEDEC specification JESD22- w500
€101 .

(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.

(2) JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process.

73 FETIEEM

Over operating free-air temperature range (unless otherwise noted)

MIN NOM MAX UNIT
Vi(supLy) BNER Zt;z?; E\\//DDDD 14652 266?1 \
WIRE, HIW\AHE=4Q (+/- 4.5 19.2
20% SE)
WigiE, HI\f12k=60Q (+/- 45 26.4
20% HRE)
WigiE, HI\f12k=80Q (+/- 45 26.4
e n 20% RE)
REHPVODRE | opn mimn, m\m-20 45 192 v
(+/-20% #HE)
PBTL BiE1E, WU\ f1E=3Q 45 26.4
(+/-20% #HE)
PBTL Bi@1E, WU\ f1E=4Q 45 26.4
(+/-20% #HE)
ViH(DIGIN) DVDD S 5H 0.9xDVDD DVDD v
ViLpicin) DVDD S {KEH F 0.1xDVDD
Lout W RNERE 1 uH
T ZETERE -40 150 °C
Ta KRETERE -40 85 °C
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7.4 B MRERER

ACM8625
TSSOP 28 PINS
JEDEC STANDARD UNIT
4-LAYER PCB
6in SEE R EME 28 °C/W
Or LB TER AR 22 °C/W
Wir 453 TOP F9S AR 1.2 °C/W
7.5 BSR4
=8 25°C,BD 1&, LC filter=4.7uH+0.68uF, Fsw=480kHz, (unless otherwise noted)
B4 ik 44 MIN TV M B
#F 1/0
[1H] WAZESHEREE Vin(igin)=Vovop 10 PA
[n| BWNEBEKEFRTEE Vinpigin=0 V -10 HA
VH(Digin) WMNIZ S EEEE 70% Vovop
Vi(Digin) | NIZ RS ESEE 30% Vovop
VoH(pigin) B e B ST lon = 2mA 80% Vovop
VoL(pigin) T B R ST lon = -2mA 20% | Vovoo
IPC =8k 0
Cuizg) PC ZFMNHEEBEE 400 | pF
Fsci(fast) ¥ SCL §KR No wait states, fast mode 400 kHz
Fscu(slow) X #F SCL AR No wait states, slow mode 100 | kHz
RITER O
to T2 FSYNC % BCLK B9 EF 5 ns
JATEIR
Dscik SFAY SCLK 2t 40% 60%
fs BNREEE 32 192 | kHz
Fac BCLK 31K 32 64 fs
IR TEERXNERSE
torr FAAT 8] 10 ms
Avisex_amp) RE 2t WA (IFS)EMHT, EEBEMNE 4.95 29.5 | Vpeak/FS
AAv(spk_amp) IR E Gain=29.5Vp/FS 0.5 dB
384 kHz
260 kHz
Fsw PO P b 480 kHz
576 kHz
768 kHz
Ros(on) 3% MOSFETs (AR FET + Metallization. Vevopo=24V, 135 mQ
loun=500mA, T,=25°C
RPSEK
OCEhres RS R{E 580\ % 4 B8, 7% PVDD=24V (100Hz 6 6.5 A
Burst on, 500 cycles interval), %y LC
=4.7uF+0.68uF, Fsw=480kHz
UVETHRes(pvDD) PVDD R [E1R$FBI1E 4 \Y
OVETHRes(PvDD) PVDD T [E{RIFHE 28 \
DCErrres Bl B RN A W 5] (B 1.9 v
Tocoer S R A B (8] fib & AR B8] 570 ms
OTErhres R R 160 °C
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S W %A MIN | TYP | MAX = Efi
OTEHysteresis ﬁ;n%{%?}ﬁﬂ% 10 OC
OTWirees HRESRE 135 <
FIMERE (DUBERH)
R 0 558N, THEEIE 29.5Vp/FS,
[Vos| MABRHHIREEE - a -5 5 mv
Vpvop=12V
Vevop=12V,Rspx=4Q,f=1kHz,THD+N=10% 14.6 w
Vevoo=12V,Rspx=4Q,f=1kHz,THD+N=1% 12.2 w
. Vevoo=18V,Rspx=6Q,f=1kHz,THD+N=10% 27.2 w
Po(sek) HWHIE (F@E) :
Vevoo=18V,Rspx=6Q,f=1kHz,THD+N=1% 22.2 w
Vevoo=24V,Rspk=8Q),f=1kHz,THD+N=10% 37.6 w
Vevopo=24V,Rspk=8Q),f=1kHz,THD+N=1% 30.7 w
Vevpp=12V 0.01 %
ihb N D l]“.': vl
THD+Nsp X B A AT Voop=18V 0.01 %
(Po=1W,f=1kHz,Rspx=6Q)
Vpvpp=24V 0.01 %
Vevop=12V, LC filter=10uH+0.47uF,
Load=60 30.5 puVrms
ICN JEME (A fiIN4Y, AES17
7 (A Dt ) Vovop=18V, LC filter=10uH+0.47uF,
Load=60 30.6 uVrms
oad=
DR HAEE N4, -60dBFS method. Vevop=24V, 111 B
e Analog Gain=29.5Vp/FS
o P4, 1% THD+N %K,
SNR =& ' 114 dB
fRIREL Vpvop=24V
Injected Noise=1kHz, 1Vrms,
PSRR TREUE NS N 72 dB
BRSUEHI L Vowoo=12V BN ES 0
X-talkspx Bt f=1kHz, Vpvop=24V, Load=8Q) 90 dB
FIAERE ($IFEE PBTL)
. 0 =8N, TREIEES 29.5Vp/FS, -5 5 mV
|Vos| AR RSEE - "
Vpvop=12V
Vevoo=24V,Rspx=4Q,f=1kHz,THD+N=1% 62 W
Vevopo=24V,Rspk=4Q),f=1kHz,THD+N=10% 76 W
PO(SPK) fﬁj&m% PVDD PK’ (]
Vevopo=18V,Rspk=3Q,f=1kHz,THD+N=1% 35.5 w
Vevop=18V,Rspk=3Q,f=1kHz,THD+N=10% 44 W
VPVDD=18V, LC filter, Rspk=3Q 0.04 %
THD+N e A= (Po=1W, f=1kHz
e HIRARE Po V[ Vop=24V, LC fiter, Ren=dQ 0.04 %
DR MASTEE ANAY, 1% THD+N %y 7K, 115 dB
Vevop=24V, Rspk=4Q
SNR 1SMELL A-Weighted, reference to 1% THD+N 117 dB
Output Level, Veyop=24V, Rspk=4Q
PSRR BRSO L Injected Noise=1kHz, 1Vrms, 72 dB
Vevop=12V,E A5 S 0

7.6 HFER

‘ MIN ‘ NOM ’ MAX ‘ UNIT
BB T 5 O LR AR
facik BCLK #71& 1.024 MHz
facuk BCLK [EHA 40 ns
facic BCLK BRI, 1K 16 ns
facikw BCLK B EEE, & 16 ns
tor BCLK | FSYNC FFH7A 8 ns
tre FSYNC i#7A%] BCLK EFHA 8 ns
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MIN NOM MAX UNIT
tsu HORR BR8], 7E BCLK EFHRRT ns
ton Data {R¥RY[E], 7€ BCLK EFHRE ns
tors Data FEIRES[EJM BCLK TR&EH 15 ns
IC Bus B2 /7
fsal SCL R $hiiiR 100 kHz
tour Bus ZS R [E] AL AN /BB A ) 4.7 Hs
tiow g AR 4.7 s
th SCL clock B9/ B £ 4 s
trssu START &M H9R EffE) (ER) 4.7 Hs
tso START £ {FR9RFFME (EER) 4 Hs
to-su RIS BR8] 250 ns
top BB RFFAS 2] 0 3450 | ns
tscLa SCLES Ry LFHAt[E] 20+0.1Cs 1000 ns
tscLr1 Rise time of SCL signal after a repeated START condition and | 20+0.1Cs 1000 ns
after an acknowledge bit
tscLr Fall time of SCL signal 20+0.1Cs 1000 ns
tspar Rise time of SDA signal 20+0.1Cs 1000 ns
tsoa-F Fall time of SDA signal 20+0.1Cs 1000 ns
trsu Setup time for STOP condition 4 us
Cs Capacitive load for each bus line 400 pf
12C Bus Timing-Fast
fscL SCL clock frequency 400 kHz
taur Bus free time between a STOP and START condition 1.3 us
tiow Low period of the SCL clock 13 us
thi High period of the SCL clock 600 ns
trs-su Setup time for (repeated) START condition 600 ns
trs-HD Hold time for (repeated) START condition 600 ns
to-su Data setup time 100 ns
to-Hp Data hold time 0 900 ns
tscLr Rise time of SCL signal 20+0.1Cs 300 ns
tscL-r1 Rise time of SCL signal after a repeated START condition and | 20+0.1Cs 300 ns
after an acknowledge bit
tscLf Fall time of SCL signal 20+0.1Cs 300 ns
tspar Rise time of SDA signal 20+0.1Cs 300 ns
tspa-r Fall time of SDA signal 20+0.1Cs 300 ns
te-su Setup time for STOP condition 600 ns
tsp Pulse width of spike suppressed 50 ns
Cs Capacitive load for each bus line 400 pf
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START REPEATED START STOP

1
| |
| |
I |
| |
| |
| I

| | |
| | |
| | |
I tsor | (. tsp
T ik
| | |
| |
| |
|

tsoar tsoar tosy

tiow — |
scL I
P e I L L
— 5
tRS-SU
tS-HDj LtSCL-F
Figure 1 I2C Communication Port Timing Diagram
FSYNC \\// 0.5 x DVDD
(Input) //\\
ook tacuw tes
BCLK S S —\ 0.5 x DVDD
(Input) \ -
teak ter
DATA \//, \ 0.5 x DVDD
(Input) /\\ /
tsu tou
tDFB
DATA \/// MN\N// 0.5 x DVDD
(Output) /AN ////\
Figure 2 Serial Audio Port Timing in Slave Mode
8. FSThFE
8.1DVDD H
238 25°C, 48kHz FHEAEK.
Table 1 DVDD Current
DVDD (V) Device Mode Current Consumption (mA) Setting Register Location
Play Mode (DSP Enable) 30.65 Register 0x04
Play Mode (DSP Bypass) 13.066 Register 0x04 and Register 0x05
Driver-off (DSP Enable) 30.375 Register 0x04
3.3 Driver-off (DSP Bypass) 12.798 Register 0x04
Analog-off 0.933 Register 0x04
Digital-off 0.848 Register 0x04
PDN=0 0.007 Pin 12 pulled to low
1.8 Play Mode (DSP Enable) 27.68 Register 0x04
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Play Mode (DSP Bypass) 13 Register 0x04 and Register 0x05
Driver-off (DSP Enable) 27.47 Register 0x04
Driver-off (DSP Bypass) 12.7 Register 0x04
Analog-off 0.688 Register 0x04
Digital-off 0.604 Register 0x04
PDN=0 0.0019 Pin 12 pulled to low

8.2PVDD Hjf

=8 25°C, 48kHz RFEHR,

LC Filter=10uH+0.68uF.

Table 2 PVDD Current

PVDD (V) Device Mode Current Consumption Setting Register Location
(mA)
Play 19.176
Driver-off 9.593
Register 0x04
7.4 Analog-off 5.897
Digital-off 0.0924
PDN=0 0.0062 Pin 12 pulled to low
Play 24.996
Driver-off 9.623
Register 0x04
12 Analog-off 5.943
Digital-off 0.0934
PDN=0 0.0069 Pin 12 pulled to low
Play 31.063
Driver-off 9.67
Register 0x04
16 Analog-off 5.998
Digital-off 0.0938
PDN=0 0.0075 Pin 12 pulled to low
Play 35.103
Driver-off 9.705
Register Ox04
18.5 Analog-off 6.035
Digital-off 0.0944
PDN=0 0.0082 Pin 12 pulled to low
Play 44.861
Driver-off 9.787
Register 0x04
24 Analog-off 6.112
Digital-off 0.098
PDN=0 0.009 Pin 12 pulled to low
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9.

HITF 2%

9.1 BUBEH T 4 HH (BTL) gl £k BD 2=\

=

F)m

25°C. MEETF ACMB625EVM FF{EHARFN Audio Precision System 2722

(RIERE A 20-kHz brick-wall

filter) . PWM A% 77X X F BD mode, Class D BIEREEH 301R B 24 180kHz, FFXIRIRE A 480kHz

Maximum Output Power (W) Maximum Qutput Power (W)

THD+N(%)

30
Fsw=480kHz
Ta=25°C
25| R =402
BD Mode
20
15 |-
10
5 !
| — THD+N=1%
—— THD+N=10%
0
4 6 8 10 12 14 16 17
Supply Voltage (V)
(Load=4Q, Fsw=480kHz, BD Mode)
Figure 3 Output Power vs PVDD
40
Fsw=480kHz
35 | Ta=25°C | /
R.=80
30 | BD Mode / /
25 L4
A
20 77
15 | / |
10— / L
5 e T i —— THD+N=1%
—— THD+N=10%
o | | |
4 6 8 10 12 14 16 18 20 22 24 26
Supply Voltage (V) ot
(Load=8Q, Fsw=480kHz, BD Mode)
Figure 5 Output Power vs PVDD
10
5 | PvDD=18v
Tu=25°C
2| Re=60
1 | Few=480kHz
05

BD Mode

0z

0.002
0.001

1] | NI
100 1k
Frequency {Hz)

20 10k 20k

(PVDD=18V, Load=6Q, Fsw=480kHz)

Figure 7 THD+N vs Frequency

40
Few=480kHz
35| Ta=25°C
g Ry =601
g 30 | BD Mode
g2
5
éﬂ 20
£ 15| | T
5 10 ot
= / |
5 = — THD+N=1%
- —— THD+N=10%
0
4 6 8 10 12 14 16 18 20 22
Supply Voltage (V) o
(Load=6Q, Fsw=480kHz, BD Mode)
Figure 4 Output Power vs PVDD
10
5 | PvDD=12v
Ta=25°C
2 |R=60
1 | Few=480kHz
0.5 | BO Made
£ 02
g 01 .
£ 005 -
=
0,02 ! u
0.01
0.005 : = =EEEE
0.002 0 A A
0.001 — - —
20 100 1k 10k 20k
Frequency (Hz)
(PVDD=12V, Load=6Q), Fsw=480kHz)
Figure 6 THD+N vs Frequency
10
5 | PvDD=12v — =20Hz =
Tu=25°C ] = f= 1kHz
2| ry=602 | = f= 10KHz
1 | Fsw=480kHz . == P ====EE
0.5 | BD Mode S
3
=
+
(]
E
: :
i _'
10

0.1 1
Output Power (W)

(PVDD=12V, Load=6Q, Fsw=480kHz)

Figure 8 THD+N vs Output Power
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10 = iE 10
I
] Lienset o j 5| PvDD=12v
Ta=25°C f %
2R =5 I 1 Ta=25°C
Ry =60 2|R.=80
1 | Fsw=480kHz |- L
ED Mode 1 | Fsw=480kHz a1 [N
05 ] t 0.5 | BD Mode
£ o2 — i § —
=N £ 02 C
g 0.1 e l Z o Ll I|EEEAI 2
I 005 T
= —I—-— z 0.05 Sk
0.02 i 0.02 =" g
| - e 7
0.01 — T 0.01
0.005 t 1 i 0.005 = =
L L Ll e e T R R 1 1
0.002 i ; 0.002 | S 5 0 8 1 — =
0.001 - — 0.001 [ LI |
0.01 0.1 1 10 20 0.01 0.1 1 10
Output Power (W) Qutput Power (W)
(PVDD=18V, Load=6Q), Fsw=480kHz) (PVDD=12V, Load=8Q), Fsw=480kHz)
Figure 9 THD+N vs Output Power Figure 10 THD+N vs Output Power
10 10
5 | PvDD=18v — = 20Hz 5 | PVvDD=24v
Tu=25°C — f= 1kHz TA=25°C
2| r=80 — = 10KHz 2| Ry=80
1 | Fsw=480kHz .= 1 | Fsw=480kHz |i=
0.5 | BO Mode 05 |BDMade |-
g 0.2 1] g 02— :L ! ]
= = |
Z 01 0.1 it .
B o0 é === = = ==
3 R =il A
0.02 —— 0.02 N ! = V
0.01 |t 0 ——r - 0,01 el :
0.005 | T 1 0.005 = = ;
0.001 0.001 - - - —
0.01 01 1 10 20 0.01 01 1 10 20
Quiput Power (W) Output Power (W)

(PVDD=18V, Load=8Q, Fsw=480kHz)

Figure 11 THD+N vs Output Power

9.2 MBEM i (BTL) phik LPD R

=8 25°C. MEHE T ACMB625EVM TF{EARFA Audio Precision System 2722

(PVDD=24V, Load=8Q), Fsw=480kHz)

Figure 12 THD+N vs Output Power

(P ER{E B 20-kHz brick-wall

filter) . PWM A% X RARINFEER (LPD mode), Class D BB T Rik B 4 105kHz, FFRMKIEE

73 480kHz.
30
Fsw=480kHz
- Ta=25°C |
g Ry=402 /
LPD Mode
g 2 A A~
5 L~
ES
2 15
]
E 10
= 5 ]
/ —— THD+N=1%
—— THD+N=10%
o |
4 ] a 10 12 14 16 17

Supply Voltage (V) J0oF
(Load=4Q, Fsw=480kHz, LPD Mode)

Figure 13 Output Power vs PVDD

45 T T
e Favw=480kHz | |
Ta=25°C
g wulfn, | vaw
e 1
: o | yd
& | 4
— 25 1 / . -
» | 7
§ 15 | / -
g 10 — e 1 "
5 + —— THD+N=1%
. | —— THD+N=10%

4 6 8 10 12 14 16 18 20 22 24 26
Supply Voltage (V) e

(Load=6Q, Fsw=480kHz, LPD Mode)

Figure 14 Output Power vs PVDD
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40
Faw=480kHz
35| Ta=25°C 7
R.=80 A A
P
/ /]

/j/
A/

|
30 | LPD Mode i
|
|

Maximum Qutput Power (W)
By
o

— THD+N=1%
= THD+N=10%

4 8 8 10 12 14 16 18 20 22 24 28
Supply Voltage (V) oo

(Load=8Q, Fsw=480kHz, LPD Mode)

Figure 15 Output Power vs PVDD

s|PvDD=18v || — Po=1w H
Te=25C | T
2 |R=602 —— — Po=sw

1| Faw=a80kHz |t =
0.5 | LPD Mode

THD+N{%)
o

0.002 | i
0.001 - .

20 100 10k 20k

1k
Frequency (Hz)
(PVDD=18V, Load=6Q, Fsw=480kHz)

Figure 17 THD+N vs Frequency

5| PvDD=12v
Ty=25°C

2| Ry=602

1 | Fsw=480kHz
0.5 | LPD Mode

THD+N (%)
=1

1 0 20
Quiput Power (W)

001 01

(PVDD=12V, Load=6Q), Fsw=480kHz)

Figure 19 THD+N vs Output Power

10

om 0.1

1
Output Power (W)

(PVDD=12V, Load=8Q, Fsw=480kHz)

Figure 21 THD+N vs Output Power

THD+N(%)

10

100 1k 10k 20k

Frequency (Hz)

(PVDD=12V, Load=6Q, Fsw=480kHz)

Figure 16 THD+N vs Frequency

5 | PvDD=21v
Ta=25°C

2| r=602

1 | Fsw=480kHz
0.5 | LPD Mode

BE— Po=1W

| — Po=2sw
— Pg=5W

THD+N(%)
(=]
258

0.02

0.01

0.002 |
0.001

a

100 1k

10k 20k
Frequency (Hz) s

(PVDD=21V, Load=6Q, Fsw=480kHz)

Figure 18 THD+N vs Frequency

R.=601

PVDD=18V [T
Ta=25°C | — E=kHz |+ i1

Fsw=480kHz
LPD Mode

THD+N (%)
B R mam o

0.01

0.005 |-
0.002

0.001

o0

01 1 10 20
Quiput Power (W)

(PVDD=18V, Load=8Q), Fsw=480kHz)

Figure 20 THD+N vs Output Power

5 | PVD

05 |LPD

Ta=25°C
2 | Ry=801
1 | Fsw=480kHz
Mode

D=18V Ef:i l_gzmz =S==skie=1|

I

THD+N (%)

il

01 1 10 20
Output Power (W)

(PVDD=18V, Load=8Q, Fsw=480kHz)

Figure 22 THD+N vs Output Power
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10 T o0
5 | PvDD=24v — = 20Hz : i =y
Ta=25°C — =1kHz [T _
2| Ry=802 —| = 1= 10KHz | 80 I I N
1 | Few=480kHz |.. r .75
05| LPDMode [ £ 2
o —_— =
§ 02 5 % PVDD=12V
] ——== g & Ti=25°C
& 0.05 = 55 Ry =402
1 Faw=480kHz
002 | E % T
0.01 | = —— a5 |
0,005 | : al !
T T | - —— BD Mode
o002 |—— 1 1 o = £ — LPD Mode
0,001 . | 30
" 001 0.1 1 10 20 6 5 10 15 20 25 30 35 40 45
Output Power (W) Output Power (W) .
(PVDD=24V, Load=8Q), Fsw=480kHz) (PVDD=12V, Load=4Q, Fsw=480kHz)
Figure 23 THD+N vs Output Power Figure 24 Efficiency vs Output Power
g0 90
85 =] 85
80 = —
| 2t o
= 75
el V4 2 //
= 70
5 65|/ 3
£ / PVDD=16V § % PVDD=16V
2 e0 Ty=25°C 2 60 Ta=25°C
G g5 R =402 T gy / | R =60
g 50 Fsw=480kHz 2 - Faw=480kHz
1 =]
* s i & 45
40 40 l
35 — BD Mode —— BD Mode
. —— LPD Mode 35" —— LPD Mode
30 30
0 ] 10 15 20 25 30 35 40 45 [4] 5 10 15 20 25 30 a5 40
Qutput Power (W) Output Power (W)
(PVDD=16V, Load=4Q, Fsw=480kHz) (PVDD=16V, Load=6Q, Fsw=480kHz)
Figure 25 Efficiency vs Output Power Figure 26 Efficiency vs Output Power
o ! 95
|
b5 /_,,--—-"'_"_ ] 20 —
a0 - a5
/ / | | /'-r
.75 I I - 80 |—1| / il |
S I/ g 1517 !
E‘ 85 / {! | | E 70 // 1 1 1 l
2 o [ | |evDD=18v 5 g5 PVDD=22V
1 | T Ta=25°C ] =25°
= | ] & el | Ta=25°C
W g5 Ry=60 ] R.=80
g o | | Fsw=480kHz E 55 Faw=480kHz
% 4 T a % T
20 | [ 45 | | 1
s | — BD Mode 40 1 | — BD Mode
T —— LPD Mode 35ﬂ — LPD Mode
30 ! a0 |
0 5 10 15 20 25 30 35 40 45 50 0 5 10 15 20 25 30 35 40 45 50

Output Power (W)
(PVDD=18V, Load=6Q, Fsw=480kHz)

Figure 27 Efficiency vs Output Power

Cutput Power (W)
(PVDD=22V, Load=8Q, Fsw=480kHz)

Figure 28 Efficiency vs Output Power

93 BB FTHAMmE (PBTL) fh%k LPD 1&E={

=B 25°C. WEET ACM8625EVM FF{&ERRAN Audio Precision System 2722

(RIER{E A 20-kHz brick-wall

filter) . PWM A% F R AEDIFEET (LPD mode), Class D FYIREREEIR B A 105kHz, FFXIMEKITE
3 480kHz.
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80 -
10
75| Paw=480kkHz T PVDD=12V [ii] — =20Hz [t
70| Ta=25°C T // S|rezse ] — =k
65  Ry=40Q2 A 2| Ry=40) | — = 10KHz
60 | LPD Mode 17 1 | Fsw=480kHz || b= —— -
:g e | 0.5 | LPD Mode ——F—— T =
= 45 . P £ 02
g a0 i 1 i Z o1
3 35 T / 5 005 F
£ 30 A £ ——
g 25 P 0.02
5 20 // ! — 0.01 -
=15 e 0.005 =
10 : —— THD+N=1% :
5(— : — THD+N=10% i ™
0 I 0.001
4 6 8 10 12 14 16 18 20 22 24 26 0.01 01 1 10 20
Supply Voltage (V) Qutput Power (W)
(Load=4Q, Fsw=480kHz, LPD Mode) (Load=4Q, Fsw=480kHz, LPD Mode)
Figure 29 Output Power vs PVDD Figure 30 THD+N vs Output Power

a
o 3

5| PVDD=18V |11 —— f= 20Hz PVDD=24V [ FH ——++
Ta=25°C |5 — f=1kHz [ Te=26°C [ — =1kHz [ = 1
2| Ry=40y ] = f= 10KHz T 2|Ry=40) RS I
1| FowsdsOHz | e 1| Fsw=480kHz | 1
05 |LPDMode [Eo—— == IS¢ LPD Mode | ——+++
£ o2 i g
Z o1 /| z
A === — B &
z 0.05 = : E
0.02 — |
0.01 s Ll !
0.005 : T .
0.002 [——— -1 I | L |
0.001 ==Ll -
01 1 10 20 f
Output Power (W) i Quiput Power (W)
(Load=4Q, Fsw=480kHz, LPD Mode) (Load=4Q, Fsw=480kHz, LPD Mode)
Figure 31 THD+N vs Output Power Figure 32 THD+N vs Output Power

10. ZF TR

10.1 EiR

ACM8625 R EBE 4 NERMELR, KAERRRET FHHRE. EMRANSH. 4 MRRMOT:

® —/MigiE DAC

® —NMERFTLRE

® N RIFMAIII

® — pC E=HMBERER

7

AEERANERELE, —N2 DVDD, TERARIFEN BT HIRMEH . BIM—EIFERINKER PVDD,
FEELIRMBINRER, RATES=4 M DO, —E&Z PVDD f&[EZ| 5V 45 VREG_AVDD {£H, &FH
— PR EREEZ] 1.8V £5 VREG_DVDD {HH.

(52
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102 IhEEHRIR

Typ 1.8V 9Typ 5V
L]
DVDD g VREG_DVDD AGND g VREG_AVDD PVDD PGND
)

Digital Regulator Analog Regulator

Closed Loop
10
BST L+
12C Control ]
\ 4 A 4 » QUT L+ |—|
Jour L-
> ) > > BST L- |J —
Digital Audio I/F . . 3-A Class-D Full Bridge
128/ TDM / LI/ RJ Audio Effect Tuning DAC Modulator Power Stage BST R.
— > > > - Cout k. I—l —
T % ‘IOUT Rt
BST R+ |J L
Serial Audio Output
Fault Handling Closed L
ACMB8625 OC /0T /DC/ OVUV / Clock Error osed Loop

& i &
GPIO1T GPIO2T GPIOST

Figure 13 IhREAELRE

10.3  Hih

9.3.1 F 4§ Main Clocks

ACM8625 HIREHRZGLLRFE, AREHA.

BTEMEOABNE =0

(] BCLK

®  FSYNC/LRCLK (Left/Right Word Clock and Frame Sync)

®  SDIN (B \%R)

AR AEREY PLL R A BCLK {EAS R oh, RIBABBFZILIEN DACHER, RETSENMT4EES
SASR B

ACM8625 SEREMFIFRMICNER, BBEMRERIFER., IFFIESKAE 32kHz, 44.1kHz-48kHz,
88.2kHz-96kHz, 176.4-192kHz RA¥Z AN LSS B =N IHEAED SRC #E NEBFMESLIEM DAC HIRT$HE

9.3.2 BTFHIRA - HREPER

BITE M O R =40, 952 FSYNC/LRCLK, BCLK #1 SDIN. BCLK Zfriféh, 2EHES (Hhn sck,scL) ,
T3 SDIN FHEIES AR THASHERR. ACM8625 HNEIEEANEAE BCLK B EFRRNB AN,
FSYNC/LRCLK @A AFERFES, HETE TOM R ENMESES.

Table 1. #UEAET, CURFIRS PSR

& BIRAL MAXIMUM LRCLK/FS BCLK RATE (Fs)
FREQUENCY (kHz)
12S/LJ/R) 32,24,20,16 32t0 192 64,32
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32 128
44.1/48 128,256,512
TDM 32,24,20,16
96 128,256
192 128

When clock halt, non-supported BCLK to FSYNC/LRCLK ratio is detected, the device reports clock error in Register
0x18 in PageO.

9.3.3 K EE-BEIRE

YREESEAN, —EIAERSFE 1S Bl SRELN, ShsEmARLRE (RHNEE)
BEASHERT, FEREAERRE, FRREES TR x18, HWWRE, HAXAFRERKAIR
T, WHBE (WHIRE) ERTT.

9.3.4 RIEFERHSEN

ACM8625 373% FSYNC/LRCLK ZhZSE . f5l40 FSYNC/LRCLK M 32kHz 24 48kHz =& 96kHz it, ZEL =3
KRR, FRFFEEIC FSYNC/LRCLK {Z1E 10ms [ k.

9.3.5 FHE RO - EKIEEFLIR

ZS R TS MEUEE, SRR 125, AT, AXIFFH TOM/DSP £iiE. HIBENEEE
Page0 TS 7788 0x07 B2, #NEE TDM/DSP £ FSYNC/LRCLK #9735 %5 &/ \F BCLK 9 8 NEHE, MBS
7% Page0/Ox07 D[S:4] IR E 4 01, PRAMRRNERLAZE 2 HEHIMEMG, MSB-first ZHMEHE, 32 ARy HEE
#OT I, 7 Tablel FI5IH T BTE ZHFEIERT, FOKEFMRER, 7£E 14 TE 18 5H 7THENMNAET
Bk, FHKETNRIIEFEE Page0/0x07 D[1:01iEHF . HIBRFEAL ] PUBII /728 Page0/0x08 £ %,

< 1t #I

LRCLK/FS v'! Left-channel | Right-channel !
o o

Audio data word F 16-bit, SCLK = 32, 64f,

|
|1|2| e |15|16|

|
|
l !
] ! b
: | |
DATA . | ||
T B f |
1 MSB LSB 1 'MSB LSB Ly
1 1o !
Audio data word £ 24-bit, SCLK = 64f; ] |
o o o
o I

DATA ' 1121 [23]4] ' [112] [23]4] : |
Y I # i |

o Il |
: : MSB LSB : : MSB LSB | :

|
Audio data word £ 32-bit, SCLK = 64f; b ! i
o o o
o o i
DATA : l 112] |31|32I 112] - |31|32|
L1X AX o

' MSB sB' ' MSB LSB

I°S Data Format; L-channel = LOW, R-channel = HIGH

Figure 14 12S Audio Data Format
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< 1tg >
I
y . A
LRCLK/FS ] Left-channel y Right-channel

|
Audio data word = :ae-bit, SCLK = 32, 64f, i
| |

DATA CEl - [E 2 --- [
X X

| |
| |
| MsB LSB |
| |
:
|
|

X X
L

SB

Audio data word =l 24-bit, SCLK = 64f
I

I
DATA ["T2] K [23]24] 2] --- [23]24]
| K K |
| |
| MSB LSB |
' i
I
|

MSB LSB
Audio data word = 32-bit, SCLK = 64f,
|

sax SRS TRAFL - VLRSI - TRAAL- - "I_ﬂ_ﬂ_fLﬂfL

DATA |1|2| |31|32I1|2| “ee
| | |
LR AR 2
MSB LsB MSB LSB

Figure 15 Left-Justified Audio Data Format

A

1ts >
|

A

LRCLK/FS 4 Left-channel v Right-channel

s AL VAL - RS - WAL AAASL

Audio data word =116-bit, SCLK =32, 64f;

DATA 2] --- |15|16I 2] - |15|16I
X £
MSB  LSB MSB LSB |

Audio data word = 24-bit, SCLK = 64f,

I
|
|
I'IIZI e |23|24| I'lIZKI |23|24I|

DATA
X Al £
| MSB LSB 1 MSB LB |
Audio data word = 32-bit, SCLK = 64f, : :
I I |
| | |
DATA |1|2| |31|32I1|2| 31]32
| | |
X AR a
MSB LSB MSB LSB

Right-Justified Data Format; L-channel = HIGH, R-channel =LOW

Figure 16 Right-Justified Audio Data Format

17 / 36



—
i ACM8625 V1.12021.10.26
< 1 ts >
|
LRCLK/FS + \ '

SCLK

Audio data wordI = 16-bit, Offset=0

AL

I I
I I
I I
. l l
DATA |1|2| IR £t £ 1 I R F5 | |
Ty T LI
I R DataSlot1 A X DataSbt2 A | I
| MsB LSB  MSB LsB | :
I I I
Audio data word 2 24-bit, Offset=0 : :
I I I
I I I
DATA [T2] e 2[4 1] 2] ' 324 [2] - -
| X  DataSlot1 A X Data Slof2 # |
: MSB LSB MSB : LSB :
Audio data word § 32-bit, Offset = 0 | |
I I I
I I I
DATA |1|z| G ]2] | [31]37]
T T T
L / X ! I
' MsB LSB MsB LSB '

TDM Data Format with OFFSET =0

In TDM Modes, Duty Cycle of LRCLK/FS should be 1x SCLK at minimum. Rising edge is considered frame start

Figure 17 TDM 1 Audio Data Format

1t

A

LRCLK/FS

OFFSET =1 4

A

T e I
SCLK _ﬂflﬂfl_—l_ﬂﬂ_ﬂ_ —Iﬂﬂﬂﬂﬂ_—lﬂﬂﬂ_w

DATA

|

Audio data word = 16-bit, Offset = 0
|
|

Audio data word =

DATA

Audio data word =

|
|
DATA |
T
|

TDM Data Format

I
I
I I
! I
1 f1]2] - - [as]ae] 1] 2] | 15] 16}
T LI
I | X DataSoti A X DatasSlot2 A I
: I MsB LSB  MSB LSB :
I ] I
:24—b|t, Offset=0 :
I I
P I
! |1|2| [3[2a] 1] 2] [23]24]
: i X DataSlotl1 # X DataSt2 # :
: : MSB LSB MSB LSB :
]
132-bit, Offset = 0 :
I
I
I
1
["T2] [ 2] e
Y DataSlotl1 A X DataSlo2 A |
MsB LSB MSB LSB '

with OFFSET = 1

In TDM Modes, Duty Cycle of LRCLK/FS should be 1x SCLK at minimum. Rising edge is considered frame start

10.4

BT RGESE, ACMS625 |8 T ThEKH JE PVDD(4.5V~26.4V) 4, EEE—/ 3.3V 5 1.8V . &KE

Figure 18 TDM 2 Audio Data Format

B RIE

(52
f?i
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EWARBERHY LDO 4 gate drive EIEEFMIAIEBEEEMHE, WHAIMPENTFTRE—AZTHBER. WA LDO FE
WREMSBER, SUSERNE L0 WMETmEEETMRE. B BTEIFHERN, GlHsHk
Ehae, MHEBR/LMIMBERMEEERM. AT REFNBFUENEZFENE, WHRN PWM 55X
SEEHRESHEERIFHER. FitE M LA PIRM BEERBST X). FIFTEIRNE, AN
ERBEREER UM T X R A9 E BRI

105 EHRKE

WTEMR, ACM8625 FERIZBIAEFRA, BFHIZ, HFH PWM, gatedriver IRz, IR, EHM
BRI, BRSNS, — I EREFIEE, —DERRMELIEE.

Analog Gain
Digital Gain

Feedback

: : * Full Bridge
' Gate Power Stage L

vyYy

i Volume Control Drivers
Serial Serial Audio DC Interpolation igi
1 — & —p] P —»| Digital to I?WM

. Ll il il
Audio In Interface Blocking EQ/DRC/Mixer Filter ¢ Gate '::

PWM
Audio Out

\4

Drivers Full Bridge
+ Power Stage R

Feedback

v

Figure 19 Gain Structure
HFEHH BT EREHEM EQ/DORC/Mixer. FEEHIZRKINZER 0dB ,  EQ/DRC/Mixer BIAZ
bypass. HAIRIMNIGRREERAHIEEEE A rms) o VawesInput +HF 1825 + HiEE dBV
Hrp:
Vave =INEAYS RS, SEARZ dBVavs
WMANZHFRNEXNT 0dBFS FYHRIE, HAZE dB
BFEHRRTHERHRE, M -110dB F| 24dB.
HEHIE 2514 B ) 26.38dB, 25.88dB, 25.38dB £ 10.88dB, £ 0.5dB —/Mfr
Table 2 3823 7F dBVews F Veeax IR X R I T3k

Table 2 Amplifier Gain Settings

G ek
(Register 0x02h in Page0) dBVgrms Vpeak
00000 26.38 29.5
00001 25.88 27.84
00010 25.38 26.3
00011 24.88 24.8
01110 19.38 13.17
01111 18.88 12.44
10000 18.38 11.74
11111 10.88 4.95

10.6  RIPHLH

ACM8625 FIRIFHLHIFIRE R, MEERIP, RERF, TERP, BERBHRR, HHERUNSRP
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Bk, —BX4EHER BRAS $au|':|:‘x?'_5$7¥ﬁ§ 0x17h-0x19h (Page0) . XLEEEIRIAIT IF 1R B 257788 0x0Ah
F0 0x0Ch (Page0), I GPIOO/1 MI$iZE| DGND, @it 5 & 788 0x01h (Page0) #fy bit7, MOt A 1, M
fﬁ/aﬁz_g_‘igu:bialfa N o

1. RRIP. AFBEERET 160°C W SAMaXE, HEEED 150C WASKE., EBEEFHRHE 10%
(OIRZESEE., BTN S5 7738 0x11h A Bit2, MO Z 1, FETERFEIPEIMNKE.

2. GERRRIY. YYD, HEH L iRITIEE] GND/PVDD B, 4TRRRINE RS BEh BRI, W T 24V
MIEENA RENTEBRNIZAKT 6.5A. BN, HERIPEIHKESIE FAULT B (GPIO f) H
% DGND, Xigfit.

3.  PvDD &R, HEHEIEIT 28V, ACM8625 B XA ik, HEEER 27.5V B, A SkE
IEETE.

4. PVDD R[EfR#". PVDD KT 4v, HhXmft, MAZR 43v RHREES T,

5. BIWERCUERE. JWENE ERBEBY 1.9vi8id 570ms, S h BaIERR, XiEmttin. X
FERERSE, BT S F 78 0x01h Y Bit7, M 0 F| 1, BBREIR. SESHRIFHEMERE
SRS,

6. EFEMEEIRAGI. MEIRHEMEIE, R3HF BCLK B FSYNC/LRCLK #ASMI, &5 A B 1745 0x18 #y H $HiR
. HIRBHRE, REREETER.

107 PIEAR

ACM8625 MY AR EMI T, BidHrar 0x0eh HTEE, FRINRXHMN. RAZMIELAGE
—#mit, EEDENRNEK—ENERLT, TUBY ARATEER (HARERRRERBREE) .

10.8  12C & &Mtk

ACMS8625 [ 12C Hi3it 7 7 4 bits, B 5 4 bits(MSBs)Tli& & & 01011 (0x5x), JEE M bits BiR &L FFAL,
AT BT Tk 3 45 ADR BB EX.
Table 3 12C &M HELE

ADR PIN MSBs User Define LSB Device Write
Configuration Address
4.7kQ to DVDD 0 1 0 1 1 0 0 R/W 0x58
15kQ to DVDD 0 1 0 1 1 0 1 R/W 0x5a
47kQ to DVDD 0 1 0 1 1 1 0 R/W 0x5c
120kQ to DVDD 0 1 0 1 1 1 1 R/W 0Ox5e
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109  EEIF5

1. FCE ADR/GPIO2 ], % 1°C BCE E#RI=s i,
2. REBIRE (12CBEFHEBRIR DVDD).
3. FrE®JR (PvDD F1DVDD) FR7ES, € PDN B,
4. WRERAAFREE PC BHIOEREMI, ERBEHRPON HEENS.
5 SABALEBREER.
< Initialization > o':z:;]:i&::lm
DVDD
Ons
Ons
PVDD
Ons
PDN :
1’c 1ms
\\><Enable DigitaXl ms for device settle down>< C:\)/leszlenict(i)ar:ifzi;tji;rliz:d )< Play
Notes: :

1) Ons means no sequence requirement :
2) I’C communication and internal Digital processing work in DVDD domain, no PVDD required

Figure 20 Bl F

10.10 <{IBtF

MIEEERXFA.

BIHE K 1785 0x04h B F (K PON BHES A HEANBF EIURE.
E:FZE D 6ms (R EIBURTF FSYNC K, FF H 2 THARE) .
RIAHEIR.

SR FATEXIVRE.

LA

PDN

PVDD

DvDD

|2C< 12c >< 12c >< 12c ><0utputHi-Z
command

e Before PVDD/DVDD power down, Class D Output driver needs to be disabled by PDN or by I°C.
e Atleast 6ms delay needed based on LRCLK (Fs) = 48kHz,Digital volume ramp down update every sample period,
decreased by 0.5dB for each update, digital volume =24dB.

Figure 21 X# i FF
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11. UEFHER

L]
<
3 L, 28 0.1 pF 100 pF
aav _1l° v TM o DGND oD —p e
2
" DVDD PVDDi’_ q
3.3 4.7kQ
T LL ADR/GPI02 oUT L+ iﬁﬁ o
— - H _Essm
Il ﬁﬁA* VDD
% IIlpF 5 VREG.D BST_L+ 24 0.47 pF '» L Channel
r‘: DGND PGND — 1068 uF
6 | 23
= FSYNC ouT_L- [ coen
7|
= BCLK BsT_L- I -
= % soin BST R- %I—LW
5 .
< | GPIO1 OUTR- |} e,
v 47 10 19 o usowr
MA—¢ SDA PGND 1 | |
33V 47%Q 11 _|253u; » R Channe
[ |scL BST_R+ b—H—]
<3 — ¥V 7T —
33V 4.7kQ 12 [ —— 17 0.47 uF T
P MWt {__|PDN OUT R+ | o
13
I [ | VREG_AVDD PVDD | ——
% 1uF 14 15 1 ]
AGND PVDD | T _I_O.luF JE)O“F
» .
12. PBTL & FE H W7
L]
1 28
0. —— 0.1 pF 100 pF
33V _l_louF TIHF DGND PVDD [ +—e _L ul _L u
2
DVDD PVDD &’_
33V 47k
L | ADR/GPIO2 out 1 23 A s
G—] - .68 pl
|1 r—4*
o —(_| vReG_DvoD BST L+ JZTL)—!‘W
W ;
?: DGND PGND :’j
6| |23
[ | FSYNC ouT_L: [ P ~
= — T BsT L ——1
8 - 47 uF l‘ i» Woofer
= [ | SDIN BST R- —
9 - 20 0.47 pF TO‘GB uF
< {__|GpPIO1 OUT_R- [} e
3_<|3_" a.7kQ 10 19 i
{___|spa PGND ﬁ
33V 4.7 11
L e el BST_R+ —
-~
33V 2.7kQ 12 [ — 17 0.47 yF o068 uF
— et [_|PDN OUT_Re | o~
13
I} [ |VREG_AVDD PVDD
% 1uF 14 AGND | 15
PVDD [ T _hluF _LmouF
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13. FFHEH

13.1 Control Registers on Page0
Offset Acronym Register Name Reset Value
0x01 AMP_CTRL1 Fsw PWM switching frequency, Fault clear, PBTL/BTL 0x00
0x02 AMP_CTRL2 Analog gain 0x00
0x03 AMP_CTRL3 Loop bandwidth, 2 PWM channels phase control 0x00
0x04 STATE_CTRL Reset, Separate channel Hi-Z / Mute, State Control 0x00
0x05 PROCESSING_CTRL1 AGL, DRB, Hybrid, Post EQ, Sub-CH bypass control 0x12
0x06 PROCESSING_CTRL2 Processing flow selection and low power mode selection 0xFO
0x07 12S_DATA_FORMAT1 12S data format, length, FSYNC 0x02
0x08 12S_DATA_FORMAT2 12S Shift bits 0x00
0x09 12S_DATA_FORMAT3 Reserved 0x05
0x0A GPIO2_CTRL SDOUT (GPIO2) enable and function selection 0x29
0x0B GPIO1_CTRL ADR (GPIO1) enable and function selection 0x2B
0x0C GPIO1_FAULT_SEL Clipping, OTW, OTSD, Clock Fault, PVDD UV/OV, DC, OC | OxFF
selection
0x0D GPIO2_FAULT_SEL Clipping, OTW, OTSD, Clock Fault, PVDD UV/OV, DC, OC | OxFF
selection
O0xOE SS_CTRL Spread spectrum setting 0x00
OxOF VOLUME_CTRL_L Volume control for left channel 0xD0
0x10 VOLUME_CTRL_R Volume control for right channel 0xDO0
0x11 MSIC_CTRL Fault latch selection, OTSD auto-recovery enable 0x03
0x12 12S_CLK_FORMAT_RPT1 BCLK ratio (MSB), Sample rate detect 0x00
0x13 12S_CLK_FORMAT_RPT2 BCLK ratio (LSB) 0x00
0x15 DIEID_RPT DIE ID 0x00
0x16 STATE_RPT State report 0x00
0x17 FAULT_RPT1 OTSD, PVDD OV/UV, DC, OC 0x00
0x18 FAULT_RPT2 Clock fault, EQs write error 0x00
0x19 FAULT_RPT3 Clipping, OTW 0x00
Ox7E XOR_CHECKSUM XOR Checksum 0x00
Ox7F CRC_CHECKSUM CRC Checksum 0x00
12.1.1 Register 1 AMP_CTRL1 (Offset=1h) [Reset=0x00]
7 6 ‘ 5 ‘ 4 3 ‘ 2 ‘ 1 0
FAULT_CLR RESERVED FSW_SWL PBTL
R/W R R/W R/W
Bit Field Type Reset Description
7 FAULT_CLR R/W 0 Once write this bit to 1, device will clear analog fault, this bit is auto-
clear
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6-4 RESERVED

R 000

These bits are reserved

3-1 FSW_SEL

R/W 000

000: 384kHz
001: 260kHz
010: 480kHz
011: 576kHz
100: 768kHz

0 PBTL

R/W 0

0: BTL Mode

1: PBTL Mode, PBTL can be set when device is in digital off state

12.1.2 Register 2 AMP_CTRL2 (Offset=2h) [Reset=0x00]

7 6 5 4 ‘ 3 ’ 1 0
RESERVED ANA_GAIN
R
Bit Field Type Reset Description
7-5 RESERVED R 000 These bits are reserved
4-0 ANA_GAIN R/W 00000 Analog Gain Control, with 0.5dB per step. These bits control the

analog gain.

00000: 0dB (29.5Vp/FS)
00001: -0.5dB

00010: -1dB

11111:-15.5dB

12.1.3 Register 3 AMP_CTRL3 (Offset=3h) [Reset=0x00]

5

a3

1

RESERVED

CH_PHASE_CTL

RESERVED

BW_CTRL

R

R/W

R

R/W

Bit Field

Type Reset

Description

7-6 RESERVED

These bits are reserved

5 CH_PHASE_CTRL

R/W 0

0: out phase

1:in phase

2-0 BW_CTRL

R/W 000

000: 75kHz
001: 90kHz
010: 105kHz
011: 125kHz
100: 155kHz
101: 180kHz
110: 220kHz
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‘ ‘ ‘ 111: 265kHz

12.1.4 Register 4 STATE_CTRL (Offset=4h) [Reset=0x00]

7 6 5 4 3 2 1 0
RST_REG REST_MOD CH_L_HIZ CH_R_HIZ MUTE_L MUTE_R CTRL_STATE
R/W R/W R/W R/W R/W R/W R/W
Bit Field Type Reset Description
7 RST_REG R/W 0 Register Reset
0: Normal

1: Reset Register

6 RST_MOD R/W 0 Signal path Reset
0: Normal

1: Reset Signal path

5 CH_L_HIz R/W 0 Force Channel Us output driver into Hi-Z state
0: Normal State

1: Change L channel’s output driver into Hi-Z state

4 CH_R_HIZ R/W 0 Force Channel R’s output driver into Hi-Z state
0: Normal State

1: Change R channel’s output driver into Hi-Z state

3 MUTE_L R/W 0 MUTE L Channel
0: Normal

1: Mute L Channel

2 MUTE_R R/W 0 MUTE R Channel
0: Normal

1: Mute R Channel

1-0 CTRL_STATE R/W 00 00: Digital Off
01: Analog off
10: Driver Off (Hiz)

11: Play

12.1.5 Register 5 PROCESSING_CTRL1 (Offset=5h) [Reset=0x12]

7 6 5 ‘ 4 3 2 1 0
AGL_BP DRB_BP RESERVED POST_EQ_BP RESERVED SUB_CH_BP | PROCESSING_BP
R/W R/W R R/W R R/W R/W
Bit Field Type Reset Description
7 AGL_BP R/W 0 0: Enable AGL

1: Bypass AGL

6 DRB_BP R/W 0 0: Enable DRB
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Bit Field Type Reset Description
1: Bypass DRB
5-4 RESERVED R 0 This bit is reserved
3 POST_EQ_BP R/W 0 0: Enable Post-EQ
1: Bypass Post-EQ
2 RESREVED R 0 This bit is reserved
1 SUB_CH_BP R/W 1 0: Enable Sub Channel Processing
1: Bypass Sub Channel Processing
0 PROCESSING_BP R/W 0 0: Enable audio effect tuning
1: Bypass all audio effect tuning

12.1.6 Register 6 PROCESSING_CTRL2 (Offset=6h) [Reset=0xF0]

7 6

[ s |

; |

1 0

RESERVED

PO

WER_SAVE_DOWN

R

R/W R/W

PLL_CLK_DIV

REAL_96KHZ

R/W

Field

Type Reset

Description

RESERVED

R 1111

These bits are reserved

3 POWER_SAVE_DOWN

R/W 0

0: when have clock fault, device will not shut down analog and

digital, only shut down driver

1: when have clock fault, device will shut down analog and digital

and driver

2-1 PLL_CLK_DIV

R/W 0

00: high PLL frequency
01: middle PLL frequency
10: low PLL frequency
11: low PLL frequency

0 REAL_96KHZ

R/W 0

0: 48kHz internal processing

1: 96kHz internal processing

12.1.7 Register 7 12S_DATA_FORMAT1 (Offset=7h) [Reset=0x02]

7 6 5 ’ 4 3 ’ 2 1 0
44K_INPUT 44K_EN 12S_DATA_FORMATI 12S_FSYNC_PULSE 12S_WORD_LENGTH
R/W R/W R/W R/W R/W
Bit Field Type Reset Description
7 44K_INPUT R/W 0 0: 48K/96K/192K input
1: 44.1K/88.2K/176.4K input
6 44K_EN R/W 0 0: disable 44k input
1: enable 44k input
5-4 12S_DATA_FORMAT R/W 00 00: 128
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Bit

Field

Type

Reset

Description

01: TDM/DSP
10: RT)

11:LT)

3-2

12S_FSYNC_PULSE

R/W

00

01: FSYNC pulse <8 BCLK. If the high width of LRCLK/FSYNC in
TDM/DSP mode is less than 8 cycles of BCLK, these two bits need
set to 01.

Others: These bits are reserved

1-0

12S_WORD_LENGTH

R/W

10

12S Word length. These bits control both input and output audio
interface sample word lengths for DAC operation.

00: 16 bits

01: 20 bits

10: 24 bits

11: 32 bits

12.1.8 Register 8 12S_DATA_FORMAT2 (Offset=8h) [Reset=0x00]

7 6 5 ‘ 4 ‘ 3 ‘ 2 ‘ 1 0
12S_LEFT_BITS_SHIFT
R/W
Bit Field Type Reset Description
7-0 I12S_LEFT_BIT_SHIFT | R/W 00000000 | Control the offset of Left Channel audio data in the audio frame for

both input and output. The offset is defined as the number of BLCK
from the starting (MSB) of audio frame to the starting of the desired
audio sample.

00000000: offset = 0 BCLK (no offset)

00000001: offset = 1 BCLK

11111111: offset = 256 BCLK

12.1.9 Register 9 12S_DATA_FORMAT3 (Offset=9h) [Reset=0x00]

7 6 5 ‘ 4 ‘ 3 ‘ 2 ‘ 1 0
RESERVED
R
Bit Field Type Reset Description
7-0 RESERVED R 00000000 | These bits are reserved.
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12.1.10 Register 10 GPIO1_CTRL (Offset=0Ah) [Reset=0x29]

7 6 5 ‘ 3 ‘ 2 ‘ 0
RESERVED GPIO1_OE GPIO1_FUNC_SEL
R R/W R/W
Bit Field Type Reset Description
7-6 RESERVED R 00 These bits are reserved
5 GPIO1_OE R/W 1 0: GPIO1 is input
1: GPIO1 is output
4-0 GPIO1_FUNC_SEL R/W 01001 DEFAULT is SDOUT
0000: off(low)
0001: digital off
0010: analog off
0011: driver off
0100: mute right
0101: mute left
0110: clock invalid flag (clock error or clock missing)
0111: pll lock flag
1000: GPIO1 as WARNZ output
1001: serial audio interface data output (SDOUT)
1011: GPIO1 as FAULTZ output
1100: resetz
12.1.11 Register 11 GPIO2_CTRL (Offset=0Bh) [Reset=0x2B]
7 6 5 ‘ 3 ‘ 2 ‘ 0
RESERVED GPIO2_OE GPIO1_FUNC_SEL
R R/W R/W
Bit Field Type Reset Description
7-6 RESERVED R 00 These bits are reserved
5 GPI02_OE R/W 1 0: GPIO2 is input
1: GPIO2 is output
4-0 GPIO2_FUNC_SEL R/W 01011 DEFAULT is FAULT pin

0000: off(low)
0001: digital off
0010: analog off
0011: driver off
0100: mute right
0101: mute left

0110: clock invalid flag (clock error or clock missing)

0111: pll lock flag
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Bit

Field

Type

Reset

Description

1100: resetz

1000: gpiol as WARNZ output

1011: GPIO2 as FAULTZ output

1001: serial audio interface data output (SDOUT)

12.1.12 Register 12 GPIO1_FAULT_SEL (Offset=0Ch) [Reset=0xFF]

7 6 5 4 3 2 1 0

CLIP oTW OTSD CLK_FAULT PVDD_UV PVDD_OV DC ocC
R/W R/W R/W R/W R/W R/W R/W R/W

Bit Field Type Reset Description

7 CLIP R/W 1 0: Mask; 1: Report

6 oTW R/W 1 0: Mask; 1: Report

5 OTSD R/W 1 0: Mask; 1: Report

4 CLK_FAULT R/W 1 0: Mask; 1: Report

3 PVDD_UV R/W 1 0: Mask; 1: Report

2 PVDD_OV R/W 1 0: Mask; 1: Report

1 DC R/W 1 0: Mask; 1: Report

0 ocC R/W 1 0: Mask; 1: Report

12.1.13 Register 13 GPIO2_FAULT_SEL (Offset=0Dh) [Reset=0xFF]
7 6 5 4 3 2 1 0

CLIP oTW OTSD CLK_FAULT PVDD_UV PVDD_OV DC ocC
R/W R/W R/W R/W R/W R/W R/W R/W

Bit Field Type Reset Description

7 CLIP R/W 1 0: Mask; 1: Report

6 oTW R/W 1 0: Mask; 1: Report

5 OTSD R/W 1 0: Mask; 1: Report

4 CLK_FAULT R/W 1 0: Mask; 1: Report

3 PVDD_UV R/W 1 0: Mask; 1: Report

2 PVDD_OV R/W 1 0: Mask; 1: Report

1 DC R/W 1 0: Mask; 1: Report

0 ocC R/W 1 0: Mask; 1: Report
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12.1.14 Register 14 SS_CTRL (Offset=0Eh) [Reset=0x00]

RESERVED RDM_EN TRI_EN

R R/W R/W

7-2 RESERVED R 00000 These bits are reserved

1 RDM_EN R/W 0 0: Random SS disable

1: Random SS enable

0 TRI_EN R/W 0 0: Triangle SS disable

1: Triangle SS enable

12.1.15 Register 15 VOLUME_CTRL_L (Offset=0Fh) [Reset=0xD0]

VOL_L

R/W

7-0 VOL_L R/W 11010000 | Volume control for left channel.
00000000: -104dB

11010000: 0dB
11010001: 0.5dB

11111111: 24dB

12.1.16 Register 16 VOLUME_CTRL_R (Offset=10h) [Reset=0xD0]

VOL_R

R/W

7-0 VOL_R R/W 11010000 | Volume control for left channel.
00000000: -104dB

11010000: 0dB
11010001: 0.5dB

11111111: 24dB
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12.1.17 Register 17 MISC_CTRL (Offset=11h) [Reset=0x03]

s e s | 4 | 3 : : 0
RESERVED OTSD_AUTO_REC | GPIO2_FAULT_LATCH | GPIO1_FAULT_LATCH
R R/W R/W R/W
Bit Field Type Reset Description
7-3 RESERVED R 0000
2 OTSD_AUTO_REC R/W 0 0: OT auto-recovery disable

1: OT auto-recovery enable

1 GPIO2_FAULT_LATCH | R/W 1 0: GPIO2 report fault not latched

1: GP102 report fault latched

0 GPIO1_FAULT_LATCH | R/W 1 0: GPIO1 report fault not latched

1: GPI0O1 report fault latched

12.1.18 Register 18 12S_CLK_FORMAT_RPT1 (Offset=12h) [Reset=0x00]

7 6 5 4 3 ‘ 2 ‘ 1 ‘ 0
RESERVED BCLK_RATIO_HIGH FS_DET
R R R
Bit Field Type Reset Description
7-6 RESERVED R 00 These bits are reserved
5-4 BCLK_RATIO_HIGH R 00 These bits indicate the BCLK ratio, the number of BCLK in one audio

frame. BCLK=32FS-512FS
MSB Bit [9-8].

3-0 FS_DET R 0000 These bits indicate the currently detected audio sample rate.
0110: 32KHZ

1000: 44.1KHZ

1001: 48KHZ

1010: 88.2KHZ

1011: 96KHZ

1100: 176.4KHZ

1101: 192KHZ
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12.1.19 Register 19 12S_CLK_FORMAT_RPT2 (Offset=13h) [Reset=0x00]

BCLK_RATIO

‘ z

7-0 BCLK_RATIO R 00000000 | These bits indicate the BCLK ratio, the number of BCLK in one audio
frame.

00000000:

00000001:

11111111:

12.1.20 Register 20 DIEID_RPT (Offset=15h) [Reset=0x00]

DIEID_RPT

R

7-0 DIE_ID R 00000000 | DIEID

12.1.21 Register 21 STATE_RPT (Offset=16h) [Reset=0x00]

RESERVED STATE_RPT

R R

7-2 RESERVED R 000000 These bits are reserved
1-0 STATE_RPT R 00 00: Digital Off
01: Analog Off

10: Driver Off (Hiz)

11: Play
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12.1.22 Register 22 FAULT_RPT1(Offset=17h) [Reset=0x00]

7 6 5 4 3 2 1 0
RESERVED OTSD PVDD_OV PVDD_UV CH2_DC CH1_DC CH2_oC CH1_OC
R R R R R R R R
Bit Field Type Reset Description
7 RESERVED R 0 This bit is reserved
6 OTSD R 0 0: Normal
1: Over temperature shutdown fault report
5 PVDD_OV R 0 0: Normal
1: PVDD over-voltage fault report
4 PVDD_UV R 0 0: Normal
1: PVDD under-voltage fault report
3 CH2_DC R 0 0: Normal
1: CH2 speaker DC fault report
2 CH1_DC R 0 0: Normal
1: CH1 speaker DC fault report
1 CH2_0C R 0 0: Normal
1: CH2 over-current fault report
0 CH1_0OC R 0 0: Normal
1: CH1 over-current fault report
12.1.23 Register 23 FAULT_RPT2(Offset=18h) [Reset=0x00]
7 6 5 ‘ 4 ‘ 3 2 1 0
RESERVED CLK_FAULT RESERVED
R R R
Bit Field Type Reset Description
7-3 RESERVED R 00000 This bit is reserved
2 CLK_FAULT R 0 0: Normal
1: Clock fault report
1-0 RESERVED R 0 This bit is reserved
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12.1.24 Register 24 FAULT_RPT3(Offset=19h) [Reset=0x00]

RESERVED CH2_CLIP CH1_CLIP oTW

R R R R

7-3 RESERVED R 00000 This bit is reserved

2 CH2_CLIP R 0 0: Normal

1: Channel 2 clipping

1 CH1_CLIP R 0 0: Normal

1: Channel 1 clipping

0 oTW R 0 0: Normal

1: Over temperature warning

12.1.25 Register 25 XOR_CHECKSUM(Offset=7Eh) [Reset=0x00]

XOR_CHECKSUM

R

7-0 XOR_CHECKSUM R 0 XOR checksum result

12.1.26 Register 26 CRC_CHECKSUM(Offset=7Fh) [Reset=0x00]

CRC_CHECKSUM

R

7-0 CRC_CHECKSUM R 0 CRC checksum result
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TSSOP28/PP PACKAGE OUTLINE DIMENSIONS
b e A
| |
o | | _
= : m| =
| |
YOR= |
3 D1
LR L r’“
A2
A
C
D
— g
L DETAIL A
it H
a1
Dimensions In Millimeters Dimensions In Inches
Symbol
Min Max Min Max
D 9. 600 9. 800 0.378 0. 386
D1 3.710 3.910 0.146 0. 154
E 4.300 4. 500 0. 169 0.177
b 0. 190 0. 300 0. 007 0.012
c 0. 090 0. 200 0. 004 0. 008
E1l 6. 250 6. 550 0.246 0. 258
E2 2.700 2. 900 0. 106 0.122
A 1. 100 0. 043
A2 0. 800 1. 000 0.031 0. 039
Al 0.020 0. 150 0. 001 0. 006
e 0.65 (BSC)> 0. 026 (BSC)
L 0.500 | 0. 700 0.02 I 0. 028
H 0.25(TYP) 0.01(TYP)
<] 1° | i 1° I 7°
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