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ACM8628M
TSSOP 28 Pin
[ ]
1 28
1 bpGND PVDD[ ]
2 27
| pbvDD PVDD[_1
3 E?
[ ADR/GPIO2 OUT_L+
—* VReG_DVDD m——————— 1 BST L+ —
5 I 24
[__|DGND ! ' pGND[—
|
2 Fsvne I ' out 12
7 1 : 22
I? BCLK : Thermal Pad | BST_L- ?
|
[ spIN | (Bottom) [ por g [
9 : : 20
[ GPIO1 | I OUT R- [
10 I I 19
| spba I I PGND ]
11 N __ ! 18
I% SCL BST R+ 1:I
- 7
| PDN OUT R+ |1
13 16
[—1VREG_AVDD PVDD ]
14 15
[__| AGND PVDD [
Pin No. BEHETR E 3] R
1 DGND PWR i
2 DVDD PWR #FE R\ 3.3V 5 1.8V.
3 ADR/GPI02 DIO 12C HhubsEsE /
GPIO2: FAULT / WARNING / SDOUT...
4 VREG_DVDD AOUT 1.8V BT RS,
5 DGND PWR i
6 FSYNC DIN TOM E5mESL (3 12S £ABEEE) Afsh
7 BLCK DIN TDM/I%S AL 4% A §
8 SDIN DIN BITHIEMA
9 GPIO1 DIO GPIO1: FAULT / WARNING / SDOUT...
10 SDA DIO I?C BT8R
11 SCL DIN I12C clock.
12 PDN DIN *H, KB
13 VREG_AVDD AOUT 5.0V AEHIFATI RS
14 AGND PWR HEHL
15 PVDD PWR LPNEEN
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16 PVDD PWR MR
17 OUT R+ AOUT FiRER H ER
18 BST_R+ AIN HiBERE IFRNBEHEER
19 PGND PWR BRI
20 OUT_R- AOUT HREERH W R
21 BST_R- AIN ARERLARNEREER
22 BST_L- AIN CRERHE ARNEERE
23 OUT_L- AOUT BB Atk
24 PGND PWR BRI
25 BST L+ AIN ZiBEm Y IEIRN B HER
26 OUT_L+ AOUT ZIRiE i EAR
27 PVDD PWR LD
28 PVDD PWR LD
6. #EFIILE
BEZIR Ryson PVDD W ThE
ACM8615M 135 mQ 4.5V~ 21V BB 1x21W (8Q, 20V, THD+N = 1%)
ACM8625M 135 mQ 4.5V ~ 26.4V SIRFE 2x26W (8Q, 22V, THD+N = 1%)
ACM8628M 90 mQ 4.5V ~ 26.4V SITRFE 2x41W (6Q, 24V, THD+N = 1%)
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7. =4
7.1 0B KE

s ik MIN MAX UNIT
DVDD BFER 0.3 3.9 v
PVDD BWABR 0.3 30 v
Vi(pigin) B NS ZH -0.5 Vovop+0.5 \%
Vijoute) W HEE -0.3 32 v
Ta KETIERE -25 85 °C
Tstg o] -40 125 °C

(1) BHNEENHEXNEEESSESRGRA. M ERXBENRAEEE FEEAERE. XMEERRWRER{1F6E

ERNEHTIE

BEENFAESEES MBS,
(2) VDD ##y NSS4 ADR/GPIO2, GPIO3, FSYNC, BCLK, SDIN, GPIO1, SDA, SCL, PDN.

7.2 ESD FFiE
VALUE UNIT
Human-body model (HBM), per ANSI/ESDA/
+2000
JEDEC JS-001 -
Viesp) Electrostatic discharge - — \YJ
Charged-device model (CDM),per JEDEC specification +500
JESD22-C101 -

(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.

7.3 Recommended Operating Conditions

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

MIN NOM MAX UNIT
DVDD 1.62 3.63
Visurun BAER PVDD 45 26.4 v
WidiE, H\fizk=4Q (+/- 45 20.8
20% £8)
WisiE, H\fEk=60Q (+/- 45 26.4
20% RE)
WiEiE, H\fEk=80 (+/- 45 26.4
- - 20% HE)
HERPVODER I emE w20 45 21 v
(+/-20% SE)
PBTL E1B1E, HIW\f1E=30 45 26.4
(+/-20% SE)
PBTL $1§1§, IR\ 1 2;=4Q 4.5 26.4
(+/-20% SE)
VIiH(DIGIN) DVDD % 5H 0.9xDVDD DVDD v
ViLiain) DVDD S X {KHEF 0.1xDVDD
Lour WHRNERE 1 uH
T ZETERE -40 150 °C
Ta RETHEEE -40 85 °C
7.4 Thermal Information
‘ ACM8628M UNIT
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TSSOP 28 PINS
JEDEC STANDARD
4-LAYER PCB
B HRIRBERE R \BE 28 °C/W
Br LRI TRERHD 22 °C/W
Wir %% ToP E’a»}#{,m 5] 1.2 °C/W
7.5 BSR4
Z= 78 25° C, LPD mode, LC filter=10uH+0.68uF, Fsw=480kHz, (unless otherwise noted)
PARAMETER TEST CONDITIONS ’ MIN ’ TYP ’ MAX ’ UNIT
DIGITAL I/0
[1H] WMAZESHEREE Vin(pigin)=Vovop 10 UA
[1L] BWNEHEREREE Vin(Digin=0 V 10 pA
VH(Digin) N HESHE ;E 70% Vovop
ViL(Digin) B NIZ AR E ST 30% Vovop
VoH(pigin) MBS EE,$° lon = 2mA 80% Vovop
VoL(pigin) B B ER M EE ESE lon = -2mA 20% | Vowoo
12C CONTROL PORT
Cung PC RYFMAHER 400 | pF
Fsci(fast) X3 SCL 5K No wait states, fast mode 400 kHz
Fsci(slow) = 3F SCL KHnE No wait states, fast mode 100 kHz
SERIAL AUDIO PORT
tou FE FSYNC Z| BCLK By EFF 5 ns
JRIER
Dscik SRR SCIK 2L 40% 60%
fs BARER 32 192 | kHz
Facic BCLK #fi& 32 64 fs
AMPLIFIER OPERATING MODE AND DC PARAMETERS
torr KA (8] 10 ms
Av(spi_amp) ﬂzﬁﬁiﬁ'*‘ BN (IFS)&MT, IEEEENE 4.95 29.5 | Vpeak/FS
DAAvsek_amp) HERiRE Gain=29.5V5/FS 0.5 dB
384 kHz
260 kHz
Fsw R =FFF SRR 480 kHz
576 kHz
768 kHz
Ros(on) % MOSFETs [AJBE FET + Metallization. Vpvop=24V, 90 mQ
loun=500mA, T,=25°C
PROTECTION
OCETHres TR EE W W\ % 4 B8 378 PVDD=24V (100Hz 6.5 7.5 A
Burst on, 500 cycles interval), %y LC
=4.7uF+0.68uF, Fsw=480kHz
UVETHRes(pvDD) PVDD X [E{RIFH{E 4 \Y
OVETHRes(PvDD) PVDD T [E{RIFH{E 28.2 \Y
DCErhres W E RN e B E 19 v
Tocoer i B ERAS A (8] i & (R IF A (8] 570 ms
OTEtHres LERP 160 °C
OTEnysteresis R RPIR I 10 °C
OTWrhres HREERE 130 °C
AUDIO PERFORMANCE (STEREO BTL)
Vos] BRI RBE QBRI TR 300 | 1o 0| mv
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PARAMETER TEST CONDITIONS MIN | TYP MAX | UNIT
Vevop=18V,Rspk=6Q),f=1kHz,THD+N=10% 30.72 W
Vevopo=18V,Rspk=6Q),f=1kHz,THD+N=1% 24.6 W
Posiy HME TR (EMEE ) Vevop=18V,Rspk=4Q),f=1kHz, THD+N=10% 42.41 w
(LPD #&T, Fsw=480kHz) Vevop=18V,Rspk=4Q),f=1kHz, THD+N=1% 335 w
Vevop=24V,Rspk=6Q),f=1kHz, THD+N=10% 52 w
Vevop=24V,Rsp=6Q,f=1kHz,THD+N=1% 41 w
Total harmonic distortion and Vovop=18V 0.022 %
THD+Nspk noise  (Po=1W,f=1kHz,Rspk=6
Q, LPD Mode, Fsw=480kHz) Vevop=24V 0.021 %
PVDD=18V, LC filter=10uH+0.68uF,
37.1 uVrms
ICNispi) KB (AWeighted, AES17) 200w LPD Mode
Vevop=18V, LC filter=10uH+0.68uF,
Load=6Q), BD Mode 38.2 urms
bR HAEE A-Weighted, -60dBFS method. 11 "
Vpvop=24V, Analog Gain=29.5Vp/FS
SNR e A-Weighted, reference to 1% THD+N 114 4B
Output Level, Vpyop=24V
Injected Noise=1kHz, 1Vrms,
PSRR BRSUE I L Vevop=18V, input audio signal=digital 72 dB
zero
X-talkspx Bt f=1kHz, Vevoo=24V, Load=6Q 90 dB
AUDIO PERFORMANCE (MONO PBTL)
Measure differentially with zero input 10 mV
[Vos| A S RERE data, programmable gain configured
with 29.5Vp/FS, Vevop=24V
Vevop=24V,Rsp=3Q,f=1kHz,THD+N=1% 82 w
Posri TR Vevop=24V,Rspk=3Q),f=1kHz, THD+N=10% 105 w
Vevop=24V,Rsp=4Q),f=1kHz,THD+N=1% 67.57 W
Vevop=24V,Rsp=4Q),f=1kHz, THD+N=10% 83 w
THD+Nsp T AR5 (Po=1W, f=1kHz) Vevop=24V, LC filter, Rsek=3Q, LPD Mode 0.027 %
DR ShATE A-Weighted, -60dBFS method, 115 dB
Vevoo=24V, Rspk=3Q
SNR {=Ngtt A-Weighted, reference to 1% THD+N 117 dB
Output Level, Veyop=24V, Rspk=3Q
ICNsw JEg VPVDD=24V, LC filter=10uH+0.68uF, 37 uVrms
Load=4Q), BD Mode
PSRR BIREUZ ML Vevop=18V, LC filter=10uH+0.68uF, 72 dB
Load=3Q), BD Mode
7.6 Timing Requirements
‘ MIN ‘ NOM ‘ MAX ‘ UNIT
Serial Audio Port Timing-Slave Mode
facik BCLK SiK 1.024 MHz
tacik BCLK [EHA 40 ns
tacike BCLK Bomza/E, 1K 16 ns
tacikH BCLK Bk HEEE, = 16 ns
tor BCLK F| FSYNC _EFHH 8 ns
trg FSYNC 5178 % BCLK EFHA 8 ns
tsu $OIRR B8, 7€ BCLK FFHART 8 ns
tou Data {R¥5EY[8), 7€ BCLK EFHRE 8 ns
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MIN NOM MAX UNIT

tors Data ZEIRAY{EIM BCLK Tp&E 22 ns
12C Bus Timing-Standard

fsc SCL clock frequency 100 kHz
taur Bus free time between a STOP and START condition 4.7 us
tow Low period of the SCL clock 4.7 us
thi High period of the SCL clock 4 us
trs-su Setup time for (repeated) START condition 4.7 us
ts-HD Hold time for (repeated) START condition 4 us
to-su Data setup time 250 ns
to-Hp Data hold time 0 3450 ns
tscLr Rise time of SCL signal 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
tspa-R Rise time of SDA signal 20+0.1Cs 1000 ns
tsoa-F Fall time of SDA signal 20+0.1Cs 1000 ns
tesu Setup time for STOP condition 4 us
Cs Capacitive load for each bus line 400 pf

12C Bus Timing-Fast

fsc 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 1.3 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
tsoaF Fall time of SDA signal 20+0.1Cs 300 ns
trsu 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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7.7 HFESRERER

START REPEATED START STOP
- e -
| | t toHp | | tspar tsoar thsy | !
tour |— | R | | ]
| | | |
SDA | | | | /o
| [ | | A
| [ ' |
| | | | | |
| | | | | |
| | | | | |
I ! tsor ! I tas o tsp ! |
| ! L | ‘ - ‘ | o
| | |
! L t [ | \ ; !
| I Low I ‘ I I
sc | | | | i
| | f—l | !
PR R t A A A A |

Figure 1 I2C Communication Port Timing Diagram

(FISVNC) ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, >,>><< ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 0.5 x DVDD
nput

tacn tac tes

,,,,,,,,,,,,, j,\,,,,,,,,,,,,,,,,, L N —— k- oV o]

teak tar

e XKE— D
— T — O —

Figure 2 Serial Audio Port Timing in Slave Mode
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8. BEINFE

8.1DVDD H &

Fs=48kHz, =58 25  C.

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
Play Mode (DSP Enable) 27.68 Register 0x04
Play Mode (DSP Bypass) 13 Register 0x04 and Register 0x05
Driver-off (DSP Enable) 27.47 Register 0x04
1.8 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

Fs=48kHz, =& 25° C.LC Filter=10uH+0.68uF, Fsw=480khz, LPD Mode.

Table 2 PVDD Current

PVDD (V) Device Mode Current Consumption Setting Register Location
(mA)
Play 22
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 27.7
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 33.26
16 Driver-off 9.67 Register 0x04
Analog-off 5.998
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Digital-off 0.0938
PDN=0 0.0075 Pin 12 pulled to low
Play 37
Driver-off 9.705
Register 0x04
18.5 Analog-off 6.035
Digital-off 0.0944
PDN=0 0.0082 Pin 12 pulled to low
Play 46
Driver-off 9.787
Register 0x04
24 Analog-off 6.112
Digital-off 0.098
PDN=0 0.009 Pin 12 pulled to low

9. ATIFM %

9.1 LPD 2= T Bridge Tied Load (BTL) 4¥i4phZ:

FEIR 25°C (BIEEEKIEE) o MR ET ACM8628M EVM #RF, %% Audio Precision System 2722 #1 20KHz
brickwall JEE 88, A PWM VIR E A LPD (RINFERR) , D KINMH 5 105kHz £ 480kHz,

80 55
75 | Fsw=480kHz Fsw=480kHz
70 | Ta=25°C < 50| 1,=25°C 4
g 65[Ru=40 s 45|R=60
< 60 | LPD Mode PR < 40| LPD Mode /
g 55 BTL Mode 2 [9) BTL
5 50 2 . % 35
o / . o
5 45 7 5 30
2 40 A 2
3 35 S/ 3 25
£ 30 A A £ 20
E 25 . g
< 20 / =< 15
g 15 g 10
7
10 = —— THD+N=1% 5 — THD+N=1%
5 —— THD+N=10% S —— THD+N=10%
0 0
4 6 8 10 12 14 16 18 20 22 24 26 4 6 8 10 12 14 16 18 20 22 24 26
Supply Voltage (V) . Supply Voltage (V) -
(Load=4Q, Fsw=480kHz, LPD Mode) (Load=6Q, Fsw=480kHz, LPD Mode)
Figure 3 Output Power vs PVDD Figure 4 Output Power vs PVDD
10 ] TH 10 = 7
5 [ Ta=25°C H — PVDD=18V Hi 5 | Ta=25°C -] — PVDD=18V HH
RL=4Q i — PvDD=20v i R.=6Q t| — PvDD=20v I
o | Fsw=480kHz [ | = PVDD=22V | o | Fsw=480kHz |[ | — PVDD=22V |
LPD Mode LPD Mode = PVDD=24V :
1 = 1 s

® o5 = I 05 h H

Z o2 g 0.2 !

T o1 | T o1 =
0.05 2 0.05 T et
0.02 el 0.02 g -

0.01 0.01
0.005 0.005
0.01 0.1 1 10 20 0.01 0.1 1 10 20
Output Power (W) Output Power (W)

(Load=4Q, Fsw=480kHz, LPD Mode)

Figure 5 THD+N vs Output Power

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

Figure 6 THD+N vs Frequency
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10 10
5| PvDD=18V — Po=1W 5| PVDD=18V — Po=1W
Ta=25°C — Po=2.5W Ta=25°C —_— Po=2.5W
2| R=40 2| R=6Q
1 | Fsw=480kHz 1 | Fsw=480kHz
0.5 | LPD Mode 0.5 | LPD Mode
g o2 g o2
Z o1 I o
2 005 T 005 !
= p—- \ = =
u
0.02 = —— X 0.02 = - N
0.01 A 0.01
0.005 0.005
0.002 0.002
0.001 0.001
20 100 1k 10k 20k 20 100 1k 10k 20k
Frequency (Hz) - Frequency (Hz)
(PVDD=18V, Load=4Q, Fsw=480kHz) (PVDD=18V, Load=6Q, Fsw=480kHz)
Figure 7 THD+N vs Frequency Figure 8 THD+N vs Frequency
10 10
5 | PvDD=24V = Po=1W 5 | PvDD=24v — Po=1W
Ta=25°C — Po=2.5W TaA=25°C — Po=2.5W
2| R =40 —_— Po=5W 2| R.=6Q — Po=5W
1 | Fsw=480kHz 1 | Fsw=480kHz
0.5 | LPD Mode 0.5 | LPD Mode
g o2 8 o2
$ oa Z o1
T 005 € o0 7
= e — > [ = -
0.02 e 0.02 e ————————
0.01 0.01
0.005 0.005
0.002 0.002
0.001 0.001
20 100 1k 10k 20k 20 100 1k 10k 20k
Frequency (Hz) 5005 Frequency (Hz) 5
(PVDD=24V, Load=4Q, Fsw=480kHz) (PVDD=24V, Load=6Q, Fsw=480kHz)
Figure 9 THD+N vs Frequency Figure 10 THD+N vs Frequency
100 100
90 9% I
80 / = 80 =
70 BTL Mode 70 [// BTL Mode
< I Tp=25°C < ” Ty=25°C
g 60 R, =4Q g 60 R, =6Q
S 50 LPD Mode S 50 LPD Mode
5 Fsw=480kHz & Fsw=480kHz
g 40 5 40
z H ‘ ‘
S 30 c 30 | \
20 20 — PVDD =18V
10 — PVDD = 18V 10 — PVDD =20V
— PVDD=20V — PVDD =24V
0 0
0 5 10 15 20 25 30 35 40 45 0 5 10 15 20 25 30 35 40 45
Output Power (W) Per Each Channel - Output Power (W) Per Each Channel
(Load=4Q, Fsw=480kHz, LPD Mode) (Load=6Q, Fsw=480kHz, LPD Mode)
Figure 11 Efficiency vs Output Power Figure 12 Efficiency vs Output Power
80
BD Mode
70| = — LPD Mode
g
£
=
o
5
o
o
bl
10

4 6 8 10 12 14 16 18 20 22 24 26 28
PVDD (V)

(Fsw=480kHz, LC Filter=10uH+0.68uF)

Figure 13 Idle Current vs PVDD
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9.2 Parallel Bridge Tied Load (PBTL #2=) 4¥1 %k {KIThEEE

EIR 25°C (BAREEKIEE) o MR ET ACM8628M EVM #RF, %% Audio Precision System 2722 #1 20KHz
brickwall JEE 88, A PWM VIR E A LPD (RINFERR) , D KINMH 5 105kHz £ 480kHz,

100 80

PBTL Mode 7 75 | Fsw=480kHz /-
90 | Fsw=480kHz 70 | Ta=25°C
= TA=25°C /L S 65[Ru=40
80| ‘A L
=3 R =30 = 60 | LPD Mode a4
g 70| LPD Mode 3 55| PBTL Mode
2 / H /
8 & 7 S 50
b= = 45
£ 50 £ 40
¢} 6 35
E 40 E 30
£ 30 E 25
3 3 20
= 20 = 15
—— THD+N=1% 10 — THD+N=1%
10
—— THD+N=10% 5= —— THD+N=10%
0 0
4 6 8 10 12 14 16 18 20 22 24 26 4 6 8 10 12 14 16 18 20 22 24 26
Supply Voltage (V) " Supply Voltage (V) .
(Load=3Q, Fsw=480kHz, LPD Mode) (Load=4Q, Fsw=480kHz, LPD Mode)
Figure 14 Output Power vs PVDD Figure 15 Output Power vs PVDD
10 10 — T
5| Ta=25°C — PVDD=18V ] 5| Ta=25°C —| — PVDD=18V
RL=3Q | — PvDD=20v R.=4Q | — PVDD=20V
5 | Fsw=480kHz [ T| — PvDD=24v 2 | Fsw=480kHz || = PVDD=24V
LPD Mode 1 | LPD Mode
1 05
g\o/ 05 (\)\i 0 2 N S S 5 ) S S O — — Il [
I o2 I o1 A
£ o1 T 005
= A = ]
0.05 0.02 -
=4 0.01
0.02 0.005
0.01 0.002
0.005 0.001
0.1 1 10 20 100 0.01 0.1 1 10 20 100
Output Power (W) D Output Power (W) .
(Load=3Q, Fsw=480kHz, LPD Mode) (Load=4Q, Fsw=480kHz, LPD Mode)
Figure 16 THD+N vs Output Power Figure 17 THD+N vs Output Power
10 10
5 | PvDD=24V — Po=1W 5 | PvDD=24v — Po=1W
Ta=25°C —_— Pp=2.5W Ta=25°C — Po=2.5W
2R =30 —_— Po=5W 2| R=40 — Po=5W
1 | Fsw=480kHz 1 | Fsw=480kHz
05 LPD Mode 0.5 | LPD Mode
& 02 g o2
E 01 4 E 0.1
I 005 i I 005 =
= -
0.02 e 0.02 === =
Tt — —
0.01 ™ 0.01
0.005 0.005
0.002 0.002
0.001 0.001
20 100 1k 10k 20k 20 100 1k 10k 20k
Frequency (Hz) . Frequency (Hz) -
(Load=3Q, Fsw=480kHz, LPD Mode) (Load=4Q, Fsw=480kHz, LPD Mode)
Figure 18 THD+N vs Frequency Figure 19 THD+N vs Frequency
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30
BD Mode
28 | == = LPD Mode
26
< 24
E
2 22
o
3 20
o
5 18
16
14
12
4 6 8 10 12 14 16 18 20 22 24 26 28
PVDD (V)
(Fsw=480kHz, LC Filter=10uH+0.68uF)
Figure 20 Idle Current vs PVDD
100
90
/
80 /
L 70 PBTL Mode
= ” Ta=25°C
g o0 R.=4Q
S 50 LPD Mode
b Fsw=480kHz
5 40
3
g 30
20 — PVDD = 18V
10 — PVDD=20V
—— PVDD =24V
0
0 5 10 15 20 25 30 35 40 45 50

Output Power (W)

(Load=4Q, Fsw=480kHz, LPD Mode)

Figure 22 Efficiency vs Output Power

10. ZF T

10.1 AR

Power Efficiency (%)

Power Efficiency (%)

100
90 = =
o
5 ﬁ,é
70 PBTL Mode
Ta=25°C
60 R.=30Q
50 LPD Mode
Fsw=480kHz
40
30
20 — PVDD = 18V
10 — PVDD =20V
—— PVDD =24V
0
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85
Output Power (W)
(Load=3Q, Fsw=480kHz, LPD Mode)
Figure 21 Efficiency vs Output Power
100
—— LPD Mode
—— BD Mode
95
L~
/ /———‘_—
L]
85
80 PVDD=24V
Ta=25°C
75 R =3Q
Fsw=480kHz
PBTL Mode
70

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80
Output Power (W)

(Load=3Q, Fsw=480kHz, BD vs LPD)

Figure 23 Efficiency vs Output Power

ACM8628M R E B 4 NERIELR, KAMERRRET FHRE. EMRANSH. 4 MRRMOT:

— /MBI DAC

— N EROATE

— AN REHHIRIIMN

— PC I FIBIEER
AREBEFELE — N2 0V0D, TERH

4

7

RINFER B F R HE . BN ERIFZTHZ LR PVDD,

TERAIRMHINERER. RNEES~EM DO, —E&ZE PVDD fE[EXZE] 5V 43 VREG_AVDD i, &H

—PR2FEES] 1.8V 4 VREG_DVDD {i#,
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102 IhEEiEE

Typ 1.8V Typ 5V
DVDD,L T |vrREG_DVDD AGNDl T |VREG_AVDD PVDD,L lPGND
N N

Digital Regulator Analog Regulator

Closed Loop
10
BST L+
12C Control v : _ LOUT L+ |—l 1
Lout L-
- > > > BST L- |J —
Digital Audio I/F . . 3-A Class-D Full Bridge
12S/TDM / LJ /RJ Audio Effect Tuning DAC Modulator Power Stage BST R
’ »S0UT R- |—| ]
S ;IOUT R+
BST R+ |J -
Serial Audio Output
Fault Handling
ACMB8625 OC / OT / DC/ OVUV / Clock Etror Closed Loop

& & &
GPIO1T GPIOZT GPIOBT

Figure 24 Function Block Diagram

10.3  Hi¢h

9.3.1 FHT4H

ACM8628M HIRTERR Gt R+, ARE 5.

BTEMEOARMNE =0

(] BCLK

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

®  SDIN (B A\%dR)

AR AEREY PLL R A BCLK {EAS R oh, RIFABBFZILIEN DACHER, RETSENMT4EES
SAS R B

ACM8628M SR EIRIFRAVIC BB, BET ARRERIER, IHFFMESKAE 32kHz, 44.1kHz-48kHz,
88.2kHz-96kHz RAF YA N BE 5% B = 1A E A ED SRC i#.E A BEPZ SUE S IEF DAC RIRTEHE R

9.3.2 BITFHIRA - HEHE

BTSN OE=45% 0, 932 FSYNC/LRCLK, BCLK F SDIN. BCLK 24IAtsh, ERHES (i SCK,SCL) ,
FFiC SDIN EHEIES NRITHAZTFE. ACMS628M HEIEE N2 BCLK M EFHRERNEAM.
FSYNC/LRCLK RAEAFERFEES, HEXE TOM ERXIEAMESES.

Table 3. HUEAEZ, NORFIRTERSRE
FORMAT DATA BITS MAXIMUM LRCLK/FS BCLK RATE (Fs)
FREQUENCY (kHz)
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12S/U/RJ 32,24,20,16 32to 96 64,32
32 128
TDM 32,24,20,16 44.1/48 128,256,512
96 128,256

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 ER-BEIME

YREESEAN, —LIAERSFE 1S Bl YRELN, ShsEmARLRE (RLNEE)
BEASHERT, FERRAERRE, FRREES TR x18, HWWRE, HAXAFRERKAIR
T BHBE (RENERE) EFTT.

9.3.4 RIEFRHSEN

ACM8628M 735 FSYNC/LRCLK FZSE . {5140 FSYNC/LRCLK M 32kHz (b 48kHz (& 96kHz if, “ X E
HIRHER B, EREFEZIE FSYNC/LRCLK f&21F 10ms Y E.

9.3.5 SHEIERD - HKIEEXFLIR

SR TETWARE S IREIRAR R, SIEIRAE 125, £33, AXIFH TDM/DSP i3, RIS AL FTE Page0
M Z7758 0x07 BE. tE TDM/DSP #3% T FSYNC/LRCLK M EE/NTF BCLK (4 8 M A, NMZ7F8
Page0/0x07 D[S:4]R/ & B 4 01, FrEARREBLIANRE 2 HHIAIAMG, MSB-first FHREHE, 32 MLAIFINEIBED
BT, 7E Tablel I T Fr B XFFMEIEER, FHKEMREER, £E 14 2/E 185 THRXNATE
Ko FHKETMBILEFAE Page0/0x07 D[1:03E#E, HIEFEAI T MBS F 7775 Page0/0x08 £,

P 1 tS =I

| Right-channel & !
] |¢>: !

s LA AR o USRS - A AR

LRCLK/FS v Left-channel

|
iG-bit, SCLK = 32, 64f;
|

I Lo 0o
Audio data word i= i i | :
b
I [ 0o
DATA : |1|2| o [15]zg) : |1|2| .. [15]16] : !
L A Y £ B
Il MSB LSB 1 'MSB LSB L
I I !
Audio data word £ 24-bit, SCLK = 64f, ) i
I I | :
o [

DATA ' [z2] R [23]24] ' 2] - [23]24] : :
7
B f B f B
[ MSB LSB [ MSB LSB | :

o [ |
Audio data word £ 32-bit, SCLK = 64f; ) ! i
o [ 0l
o [ 0
DATA : |1|2| R |31I32I 112] - -- |31|32|
X AX o

I VY SB' ' MsB LSB

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

Figure 25 125 Audio Data Format
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A

1tg >
|

A

LRCLK/FS A Left-channel v nght'channel
| | |
s SRS VAL - TAAAAR - TAAA - AAAARL

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

DATA |1|2| -« [15]19) I1|2| -« [15]19)
1
L X X
: MSB LSB MSB LSB

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

DATA [T2] c [23]24] [T2] - [23]24]
LX X |
1 MSB LSB | MSB LSB
| |

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

| |
| |

DATA |1|2| c |31|32I1|2| ce |31|3z|
I I I
rX AR a

MsB LSB MSB LSB

Figure 26 Left-Justified Audio Data Format

1t5 P
|

A

A

LRCLK/FS + Left-channel v Right-channel

s PRS- TARFL - USRS - AR HARFS

I I
Audio data word =516-bit, SCLK = 32, 64f, i i
I

|
DATA : [T2] - |15|16' [T2] --- |1s|1s'
T
I X 7
: MSB LSB MSB LSB

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

|
DATA ! [AT2] R [23]24] [T2] --- [23]2a]

| X o X ;!

| MSB LSB MSB LSB

| I I

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

| I I

DATA |1|2| c |31|32I1|2| R |31|32|

T T !

X AR /o

MSB LSB MSB LSB

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

Figure 27 Right-Justified Audio Data Format
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A

[

&f
v

LRCLK/FS J f_

s UL AR - RS - 1R AR

Audio data wordI = 16-bit, Offset=0

I
DATA |1|2| - [ 1]2] --- [15]1g)

|
|
|
|
|
:
X DataSlott A X DataSlot2 # |
|
|
|
|
|
|
|
|

Ty LI
| I
! MSB  LSB  MSB  LSB !
| I
Audio data word # 24-bit, Offset = 0 !
| I
| |
DATA [[T2] e [22[4[ 1] 2] [23]24] [1]:
: X DataSlotl # X Data Slot2 1 :
I MSB LSB MSB | LSB |
| | I
Audio data word * 32-bit, Offset = 0 : |
| | I
| | I
DATA '1|2| e G ]2] | - [31]32]
(I T T
! K 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 28 TDM 1 Audio Data Format

< 1t >

A A
OFFSET =1 A\

e — |
SCLK _ﬂf!ﬂ_ﬂ_—l_ﬂ_ﬂ_ﬂ_ —Iﬂ_ﬂ_ﬂflfl_—l_ﬂm—lﬂﬂ_ﬂm

LRCLK/FS

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

|
I
|
Lo |
|
DATA C [AT2] - [E[e[Alz] - - - [19]i]
| | X Datasloti A X DataSlot2 L
! | MSsB LSB  MSB  LSB !
Pl |
Audio data word =i 24-bit, Offset=0 |
| I
DATA ! |1|2| e [ ]2] - - [23]24) [1) -
L Data Slotl /4 X DataSbt2 # :
| : MSB LSB MSB LSB |
| | |
Audio data word =132-bit, Offset = 0 |
| |
Pl |
|
DATA | [1T2] - [z 1] 2] - [1]32) - -
: loX DataSlot1 A X  DataSbt2z A :
MSB LSB MSB LSB '

TDM Data Format with OFFSET =1

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

Figure 29 TDM 2 Audio Data Format

104 HRHH

AT RGORITTIE, ACM8628M BR T THR R PVDD(4.5V~26.4V) Z5h, EHFE— 33V H 18V . A
TR MARARRY LDO 45 gate drive EEEEFINAPBEEME, WHMNMBENTE-AZTEER. WA LDO R
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Bl AR ER, SUSERAE 00 (M ma T MRE. H5 FERFNERN, Hlosh
RN EE, MBEE/ILNMIMBERBELEETM. AT REFNBIFENEZREE, WHinH PWM F5X
AEeBRESRERIAFHER. Rt M aHE 2RNEXEMBST X, HIFTEIRNE, FE
MEBEREER BRI TN K AV E BRI

105 EHRKE

TEMR, ACM8628M MR REIEEIFMA, BFHE, HFH PWM, gatedriver IRFf), IIHEK, EHBM
IR . RSB, —MEREFES, —DEERNELIEE.
ERTRTHEENIEREZ DACEE, MARFAATHR GUI L DSP FHZE. SERAE—REIEE GUI
g EE.

Analog Gain

Digital Gain
/ \ i i
i i 1 1
1 | 1 1
L L ! '
T T T T
1 | 1 1
1 ! H Feedback
: : H * Full Bridge >
1 1 Gate Power Stage L »
i Vol 1l Drivers |::
Serial | serial Audio pC ° "me&“""" p| Interpolation | | bigital to Pwm PWM
Audio In Interface Blocking . Filter C i Audio Out
EQ/DRC/Mixer Gate
Drivers Full Bridge »
+ Power Stage R >
Feedback

Figure 30 Gain Structure
BFEFZTSESZTERHEM EQ/DRC/Mixer. ZERHIZEBRIARESE 0dB , EQ/DRC/Mixer BRINE
bypass. DI ARG IR E S AHEIBEEE AR rms) . Vawe=Input +£F 1855 + RIUGE dBY
Hep:

® Vi EINHAEEEE, BARE dBVavs

o HARHFBMAENT 0dBFS B9FRIE, FLIZ dB

® HRFREASHFTEERFIRE, M -110d8B Z| 24dB.

o EIIBEIRE M 26.38dB, 25.88dB, 25.38dB % 10.88dB, 14> 0.5dB — 4L

Table 4 Amplifier Gain Settings
LCEDbE SRR

(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

ACM8628M HYMRIFHLHIBEE MR, BRI, REFRYP, LEFRP BERBHKRE, HPEROUNSR
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PEEE, —BREHER, iaia:éEluiﬁutH?'_gﬁ‘%% 0x17h-0x19h (Page0) , 1X LE£HIR 1B 1T IE #51% B & f7=F Ox0Ah
F0 0x0Ch (Page0), FE GPIOO/1 MI$iZE| DGND, @it 5 & 78S 0x01h (Page0) Hf bit7, M OZtA 1, M
fﬁ/%z?éﬁﬁb'étali Il.a\o

1. RRIP. AFBERET 160°C WS AMEXE, HEEED 150C WASKE., EBEEFHRHE 10%
FIRZEEE, BIIXES 7R 0x1lh 1 Bit2, MO0 F 1, FELEFRIPEINKRE.

2. HERRRIP. LIS, SKEHHIRIEERE] GND/PVDD B, fEERRIME RS BEEERR . T 24V
MIEENA RENTEBRNIZAKT 6.5A, BN, FHERIFEBICHSIE FAULT i (GPIO ) I
% DGND, Xigfit.

3.  PVvDD /&R, HEBEEBIT 28V, ACM8628M R XA MM ik, HEEE 27.5V B, Ak
SEEFIH,

4. PVDD R[EfR#'. PVDD KT 4v, HhXmft, AR 43V RHREES T,

5 BIWER ﬁf)”‘”%?f” AR B RE EBIT 1.9V #8iT 570ms, A BRERERP, <EEm . X
TR, BEHSHFFEE 0x0lh Y Bit7, M 02KE| 1, FERER. SE A REMENERE
SR

A EEE IR o AT EI B EhS E, AR FF BCLK E| FSYNC/LRCLK #A&M, (& ZE B f728 0x18 fr i HRiRiR & o

HIRBRE, SREREESERN.

107  PIEAR

ACM8628M T SR, SRR BE B BFER EMI IR Z RS .

FITHY A9 S 7352 OxOEh |, Page 0, BUIAZXHMAI.

FIFFRIMIFFNT (GERT 384kHz/480kHz/576kHz FF<IR ):
1.  Stepl, Write content 0x00 to Register address 0x00.

Step2, Write content 0x01 to Register address OxOE.

Step3, Write content 0x01 to Register address 0x00.

2
3
4.  Stepd, Write content 0x02 to Register address Ox1A.
5 Step5, Write content 0x00 to Register address 0x00.

10.8  12C & &Mtk

ACM8628 i 12C #iHiEH 7 4 bits, B 5 > bits(MSBs) % E 24 00101 (0x2x), FFEEA bits 2% ZIEFEAL,
F R IEIE T3 3 A9 ADR BB E X .
Table 5 I2C Device Address Configuration

ADR PIN MSBs User Define LSB Device Write
Configuration Address
4.7kQ to DVDD 0 0 1 0 1 0 0 R/W 0x28
15kQ to DVDD 0 0 1 0 1 0 1 R/W 0x2a
47kQ to DVDD 0 0 1 0 1 1 0 R/W 0x2c
120kQ to DVDD 0 0 1 0 1 1 1 R/W Ox2e
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109  ERIFS

1. BCE ADR/GPIO2 Ff], 45 1°C FoB IEHAISR(Fitbil, s.
2. REBIRE (12CBEFHEBIR DVDD).
3. YErARRRER, 7 PCBER, IEPONFSED Ims
4. B PCEHOERENH (R PON £ 2CBEIEENS).
5. SAMALEEITEER.
’ Initialization == o

DVDD i
Ons i
Ons H
PVDD !
Ons i
i
PON |
1’ 1ms i
Coeff Initialization and
- . Pla b
\><Enable D|g|taXl ms for device settle down>< Mode Configuration
Notes:

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

Figure 31 Start-up Sequence

10.10 <{IBtF

MIEERATFE.

BB EF 727 0x04h SEHIAE PON BILLE R N FRAVIRT.
FHFED ems (B EIBUR T FSYNC SR, 7 F EM TR E).
ENZIL=

BRFENTEERIVRE.

LA

PDN

PVDD

DvDD

I2C< 12c >< 2c >< 2c ><0utputm-z
command

e Before PVDD/DVDD power down, Class D Output driver needs to be disabled by PDN or by I°C.
e At least 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 32 Shutdown Sequence

20 / 35



www.acme-semi.com

ACM8628M

Preliminary Datasheet V1.0

11. R FHER

<1
X 1 | 28 0.1pF _J100uF
asv "“”TM"F DGND DD —p e
2
DVDD PVDDﬁ_
3.3v 4.7kQ 26
T AMN ADR/GPIO2 OuT_L+ — 10uH _LO.GS oF
1l —%— VREG_DVDD T
47 HlpF ‘T - BST_L+ 24 0.47 yF '» L Channel
r(: DGND PGND |— —? o068 uF
_ 6| 23
= FSYNC ouT_L [ O
= " BeLk BST L[ ——1I—
8 - 0.47 uf
= | SDIN BST R- i -
9
< [ |GPIO1 OUT_R-
3.3v 4.7kQ 10
MA g 1 | SDA PGND
33V 47kQ 11 i» R Channel
P e — scL BST R+
33V 4.7kQ 12 | —
e AW [ |PDN OUT_R+ T Tonr
13
I} [ |VREG_AVDD PVDD
%7 1uF 14 T, <]
AGND PVDD | Torr Lo
+ .
12. HEEH#T ST
L]
1 | 28 0.1pF _|100pF
33 Tm"F _lﬂ'l"F DGND PUDD o —p o e
a3y DVDD PVDD i’_
= 4.7kQ 3 26
T AN ADR/GPIO2 OUT_L+ |—— 10uH _I_ﬂ's8 o
- Il FA
ol VREG_DVDD BST L+ >
1pF 5 24 0.47 pF
?(: DGND PGND :)j
_ 6
= FSYNC ouT_L- {—
— BCLK BST L —T—1 l‘
- A7 uF i» Woofer
o —&{ soin i i -
BST_R 047 uF
9 20 ATH
GPIO1 OUT R [ }—¢
< ] _
33v a7k 10 19
AM—¢ {__|spA PGND :’W
33V 4.7k0 11 18
L MA—t scL BST_R+ | +—] T
33V 2.7kQ 12 | — 17 0.47 uF o068 uF
T A {_|PDN OUT_R+ T o
13
I} { |VREG_AVDD PVDD
% 1pF 14 AGND | 15
PVDD | l().l MF _E.OOHF
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13. Register Maps

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
O0xOF 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

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: 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 ’ 2 ’ 1 0
RESERVED ANA_GAIN
R R/W
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

4 ‘ 3 2 ‘ 1 0

RESERVED

CH_PHASE_CTL

RESERVED BW_CTRL

R

R/W

R R/W

Bit Field

Type

Reset

Description

7-6 RESERVED

00

These bits are reserved

5 CH_PHASE_CTRL

R/W

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
111: 265kHz
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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_HIZz 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
1: Bypass DRB

5-4 RESERVED R 0 This bit is reserved
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Bit Field Type Reset Description
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]

6

N

3 2

’ 1 0

RESERVED

PO

WER_SAVE_DOWN

R

R/W

PLL_CLK_DIV
R/W

REAL_96KHZ

R/W

Bit Field

Type Reset

Description

7-4 RESERVED

1111

These bits are reserved

POWER_SAVE_DOWN

R/W

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

digital, only shut down driver
1: when have clock fault, device will

and driver

shut down analog and digital

2-1 PLL_CLK_DIV

R/W

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

11: low PLL frequency

REAL_96KHZ

R/W

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: 12S
01: TDM/DSP
10: RTJ
11: LT
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Bit Field Type Reset Description

3-2 12S_FSYNC_PULSE R/W 00 01: FSYNC pulse <8 BCLK. If the high width of LRCLK/FSYNC in

set to 01.

Others: These bits are reserved

TDM/DSP mode is less than 8 cycles of BCLK, these two bits need

1-0 12S_WORD_LENGTH | R/W 10 12S Word length. These bits control both input and output audio

00: 16 bits
01: 20 bits
10: 24 bits
11: 32 bits

interface sample word lengths for DAC operation.

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

audio sample.
00000000: offset = 0 BCLK (no offset)
00000001: offset = 1 BCLK

11111111: offset = 256 BCLK

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

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 reseved.
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12.1.10 Register 10 GPIO1_CTRL (Offset=0Ah) [Reset=0x29]

7 6 5 4 ‘ 3 ‘ 2 ‘ 1 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 4 ‘ 3 ‘ 2 ‘ 1 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 GPIO2_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

1000: gpiol as WARNZ output
1001: serial audio interface data output(SDOUT)
1011: GPIO2 as FAULTZ output

1100: resetz

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=0xA3]

AR : : 0
RESERVED OTSD_AUTO_REC | GPIO2_FAULT_LATCH | GPIO1_FAULT_LATCH
R R/W R/W R/W
Bit Field Type Reset Description
7-6 RESERVED R 10 These bits are reserved
5 R/W 1 0: Disable CBC
1: Enable CBC
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: GPI02 report fault latched
0 GPIO1_FAULT_LATCH | R/W 1 0: GPIO1 report fault not latched
1: GPIO1 report fault latched

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

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

‘ x

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_ocC CH1_ocC
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

32 /35



www.acme-semi.com ACMB628M Preliminary Datasheet V1.0

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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14. Package Dimensions

Orderable Device = Package Type MPQ MoQ Eco Plan MSL Level Device Marking
ACM8628M TSSOP28 3000 3000 RoHS Compliant | MSL3 ACM8628M
Tape and Reel Lead-Free Finish
D
g
<
0|
< \ 3
mininlimiuiali | 3 3
| <>}
<

o
vs)

BASE METAL

b

b1

\K’\t"

WITH PALTING
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gL MILLIMETER
MIN | NOM | MAX
A |12
Al 005 | _ | 015
A2 080 | _ | 100
A3 039 | 044 | 049
b 020 | _ | 029
b1 019 | 022 | 025
c 013 | _ | 018
¢l 012 | 013 | 015
D 960 | 970 | 9.80
620 | 640 | 6.60
E1 430 | 440 | 450
e 0.65BSC
L 045 | 060 | 075
L1 1.00BSC
8 o | _ | e
LF s R~F
i D2 E2
23118 | 5.50REF | 2.70REF
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