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1. Introduction

With the release of the DDX-8000 Digital Audio Processor, it is possible to operate in a single-ended
binary mode, or differential DDX ternary mode. Binary Mode enables up to four output channels per
power device (DDX-2060 and DDX-2100), which is double the channels available with DDX ternary
operation. System complexity and cost are thus reduced. This Note will clarify several important points to
assure a successful Binary mode design using Apogee Technology’s DDX devices.

1.1. Binary compared to Ternary system: Advantages and Disadvantages

1.1.1. Binary Advantages
e Reduced system cost
e Simpler, smaller design, lower parts count

1.1.2. Binary Disadvantages
o Less available power per channel
Lower SNR
Higher crosstalk
Less “Pop” Immunity

1.2. Reference Designs (see Section 6 for schematics)

Two of the most popular amplifier configurations are 2.1ch (Left, Right and Subwoofer channels for stereo
programs) and 5.1ch (Left, Right, Center, Left Surround, Right Surround and Subwoofer channels for
Surround Sound programs). Three designs are considered in Section 6; two 5.1ch and one 2.1ch. The
first design is 5.1ch with channel layout L/R/LS/RS from the first power device, Ctr and Sub from the
second. This design is realized in reference board RB-86125, available from Apogee. The second design
is also 5.1ch. The channel layout provides operation flexibility in channels used, so that when the
amplifier is operated as a 2.1ch, the second power device is disabled by the system MCU with the
EAPD1 signal. This assures that only the L, R and Sub channels are active and no hiss or noise can be
produced by the unused LS, RS and Ctr channels. The third design is a 2.1ch using a single power
device.
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2. Filter Components

DDX-2060/2100 Binary Filter Component Values

LS1 [8Q 6Q 40

L1 |47uH [33uH | 22uH
C1 | 390nF | 470nF | 680nF
R1,2|6.2kQ | 4.7kQ | 3.4kQ
C2 [180uF | 220uF | 330uF

Table 1: Binary Filter Component Values

Notes:

1. C2is determined using the formula C2 = 1/(2n*f34g*Zspkr) With fagg =120Hz.

2. C2 requires time to be charged to operating voltage before applying the output section to the speaker.
If the speaker is connected before C2 is charged, the difference between the uncharged capacitor
voltage and the operating voltage will cause an audible “POP” at the speakers. For no “POP” on start-up,
the 2060 or 2100 power device is muted for 2 or more RC Time Constants, where R= R1 and C= C2. This delay
is performed by the DDX-8000 or system MCU.

+VB
®)
R1
3.4k
L1 22uH C2
OUTxx [ 1
330uF LS1
From DDX-2060/2100 1
Outputs (Half-Bridge). Soonr S B2
4 Ohm
PGNDxx | 1o

Figure 1. Binary Output Filter
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For improved crosstalk performance, C2 can be ‘split’ into two capacitors, one connecting to VB and one

to ground as seen in Figure 2.
for 4Q) speakers.

LS1 (80 [6Q |40

L1 |47uH |33uH |22uH
C1 | 390nF | 470nF | 680nF
R1,2|6.2kQ | 4.7kQ | 3.4kQ
C2,3|82uF |100uF | 180uF

Table 2: Modified Binary Filter Component Values

Note:

C2 and C3 are 82uF for 8Q speakers, 100uF for 6Q2 speakers and 180uF

1. For no “POP” on start-up, the 2060 or 2100 power device is muted for 4 or more RC Time Constants, where R=
R1 and C= C2. This delay is performed by the DDX-8000 or system MCU.

+\?B
LS1
4 Ohm
R1 |+ c2
3.4k T~
180uF
L1 22uH
OUTxx D—KYYY\
From DDX-2060/2100 . R2 _l+ c3
Outputs (Half-Bridge). T ggOnF 3.4k T s0ur
PGNDxx |

Figure 2. Binary Output Filter with Crosstalk Improvement Modification
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3. Design Considerations

Output Power vs Supply <1% THD
22

20
18
16

14
6Q
12

8Q
10

Output Power (RMS Watts)

(S} &~ =N 0

10 12 14 16 18 20 22 24 26 28 3
Power Supply Voltage (VDC)

o

—— 8 Ohm Load, Iout = 3.5A
~— 6 Ohm Load, Iout = 3.5A
~ 4 Ohm Load, Iout = 3.5A

Figure 3. Output Power, Low THD+N

Output Power vs Supply 10% THD
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< 8Q
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=
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4
2
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Power Supply Voltage (VDC)
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~ 4 Ohm Load, Iout = 3.5A

Figure 4. Output Power, 10% THD+N
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3.1. Clocking:

When any of the PWM outputs are used in Binary Mode it is important that the proper steps be taken in
order to eliminate or minimize the level at which a pop can be generated from the power stage. In the
Binary Mode pops can occur when the Input clocking (MCLK, LRCLK, or BCLK) are changed or lost.
Clock changes and Clock Losses can occur when there are changes between sources (changes between
DVD, CD, Analog or any input source via a MUX interfaced to the DDX-8000) or when the device/s
interfacing to the DDX-8000 can not provide a constant or stable clock source. This can cause the loss of
either one or all of the serial clock inputs to the DDX-8000 (MCLK, LRCLK or BCLK) depending on
various MPEG, SPDIF, or Audio Decoder Devices.

In a system, in which input clocks become unstable because of source switching, the MCU is always
aware of changes between audio sources. When a change occurs the MCU must perform the following
steps in-order to ensure that the pops be eliminated or minimized when a change in source occurs.

Hard Mute and
Power Down the
Power Stage
(Enable EAPD)

Change in
Source
Requested

Change to
Desired
Source

Unmute and
Power Up the
Power Stage

(Disable EAPD)

Figure 5. Required MCU steps to eliminate POP caused by clock changes

4. Layout Requirements and Recommendations

The placement of Power supply bypass capacitors for the DDX-2060 or DDX-2100 is very critical and we
recommend following our Reference Board Designs exactly for these capacitors location & tracking.
Figure 6, Figure 7 and Figure 8 are shown here for reference, however it is suggested to take a close look
at the PCB Gerber files and actual reference PCB before starting the PCB layout.

There are 3 types of capacitors used for Power supply bypassing as follows,

a) Bulk Bypass: This is normally an aluminum electrolytic type with the value 1000uF/35V(DDX-
2060), or 1000uF/50V(DDX-2100), 20% tolerance (C27 in the picture below). The placement is
less critical but the traces supplying the power to the DDX chip is routed thru this capacitor, thus
the traces must be routed directly to the power device.

b) HF bypass: This is normally a Multilayer ceramic chip type SMD package with value 100nF, X7R,
10%. (C37 & C42 in the figures below) The placement of this capacitor is very critical. It is
recommended to follow exact placement & tracking as per our Reference PCB Designs. The GND
connection trace must be connected directly to DDX-2060/2100 GND pins on component layer
copper from at least one of the HF bypass capacitors.

c) HF bypass: This is normally a tantalum capacitor in SMD package with the value of 1uF, 10%
(C33 & C40 in the figures below). This is also very critical in terms of placement & highly
recommended to follow the Apogee Ref PCB design. If Tantalum type can’t be used then
Multilayer Ceramic Chip X7R type with SMD package can be substituted. Aluminum electrolytic
will not work at these locations due to high frequency operation.

d) Speaker Ground return: For crosstalk reduction, it is imperative to provide short, direct paths
from the speaker’s ground connection to the Bulk Bypass capacitor and PGND pins of the power
device.
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Figure 6. Component (top) Side Component Placement

Figure 7. Component Side Copper Layout
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i

Figure 8. Copper (bottom) Side Copper Layout

5. DDX-8000 Programming Guidelines

5.1. Channel Mapping:

Several differences exist between software control of the DDX-8000 for ternary(DDX) operation and
binary operation. First and most importantly is the need to map channels internally for best performance.
This is accomplished using the channel mapping feature of the DDX-8000. It must be remembered that
the channel mapping feature occurs first in the signal processing chain and therefore all other operations
will need to account for the mapping of the channels.

As an example here is a block diagram of the inputs and outputs for a binary set-up consistent with the
RB-86125 Reference Board. The actual channels at the input and output can be changed from this
example for certain designs. But it is very important for performance that the outputs shown are used and
that they are assigned to the DDX-2060/2100 in the manner described in this AppNote.

L/R SDI DDX1AB RS
LS/RS DDX2AB L
SDI2 DDX3AB
CILFE DDX4AB c
SDI3 DDX8000 ppxsAB R
DDX6AB LFE
DDX7AB LS
DDX8AB

Figure 9. RB-86125 Reference Board channel map
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To perform this channel mapping via 12C;

Register Address | Register Data | Comment
11h 00000011b | Map In4 > Out1, Map In1 > Out2
12h 0100xxxxb Map In5 > Out4
13h 01010001b | Map In2 > Out5, Map In6 > Out6
14h xxxx0010b Map In3 > Out7

5.2. Other Initialization:

Other initialization and settings can be performed consistently with ternary DDX-8000 applications with
the exception that channels will be different internally because of the channel mapping performed. Note
that 12S outputs follow output channel mapping selections.

Please refer to AppNote: I?°C Procedure For 5.1 Applications Using the DDX-8000.

5.3. Start-Up:

To prevent a “pop” sound at start in a binary system it is necessary to let the output bias voltage charge.
This requires a delay at start-up before the power devices are turned on and the DDX8000 is un-muted.
Therefore after initialization is performed the following steps should be taken. The wait state can be
adjusted depending on the individual system.

Register Address Register Data Comment
03h xxxx1111b Set All Channels to Binary Output
Wait Wait Wait State for ~2.5s
05h 10000000b Configuration Register F, Set EAPD
07h XXXXXXXXD Unmute, Set Master Volume

5.4 Source Switching

During source switching it may be necessary to disable the power devices to insure that no “pop” sounds occur at the
speaker output. This is accomplish by first hard muting the device, then powering down the power devices via
EAPD before the clocks become unstable.

Register Address Register Data Comment
07h 11111111b Set Master Hard Mute
05h Oxxxxxxxb EAPD
Source Switching
05h TXXXXXXXb unEAPD
07h XXXXXXXXD Reset Master Volume Setting

129 Morgan Drive, Norwood, MA 02062
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Reference Schematics

5.4. 5.1ch Schematic; 2/4/5/7, 1/6 (L/R/LS/RS, CTR/SUB as realized in RB-86125)

SCH_A_INPUT
SDATAY SDATAO
berar
ROK SDATA2
— LRCK
ICLK EAEFK
o SDA
scL
PWRDWN
PWRDWN - PWi
o SrheY el
SPEAKER OUTPUT
TWARN1
TWARN1 - 2 A o+
TWARNZ cHa A -2 cHz A cHoe BHC CHz+
CH4 A cHa+
CH4_A — CH4_A CHa+ CHa+
H5 A Hs+
SCH_A_INPUT chs_a PSS CcHs_ A cHs+ P2 CHs+
CHT_A cHr+
CH7_A CH7_A CH7+ CH7+
eapp P—EAER EAPD TWARN2 —
Sch_CH2457_Out
CHIA CH1 A CHIA CH1+ Chite CH1+
CHB A CH6+
oHe_A oHe_A CHo+ — cHe+
CH6 B CHo B CH6 B CHe- CHe-
TWARN1
Sch_B_Processing Sch_CH16_Out
Figure 10. S.1ch Block Diagram
+3.3v 2.5V
2.5V 3.3V
=c = C == c10 = cn .
100NF 100NF 100NF 100NF NS
Y5V Y5v Ysv Ysv
POWER_ON_RST
EIA0B03 | EIA0603 EIA0603 EIA0603 20000603
= = {>earD
R9
0
PWRDWN [ >———
c12 | 1000PF 0000-0603
— —————————< JCH1.A
R10 NS = o
-
H28v0 EIA0B0S
0000-0603 T T T >f TT T
RI1T 0 1l il i 1 us
133V ZR BN NINO OO GO0 <n
0000-0603 gg\;\mn‘m‘;\owéém‘n‘mu}(;;‘
E0a85830888568Y55
len 238°805-2"3°8 33
T v Mvo -z z ouT2 A 4% <_JoHz.A
| TEST_MODE OUT2 B [H4E—X
EIA0B03 { VD33 1 VD255 eV
GND_1 GND_5
L T VDD25_1 VDD335 [ +33V
= c1a U SDI_78 OUT3 A 35X
L DATA: SDI_56 oUT3 B 35X
T 100NF SDATA1 SDI 34 OUT4_A <__JCHa_A AL s = o1 Lol Lcl
Y5V = & - == 100NF 2.2UF == 100NF T~
SDATAO SDI_12 OUT4_B [7zg—X 2.2UF
EIA0603 e quri b <JeHs A Y5v 6.3VDC Ysv
SAL -/ EIA0G03 |  EIA3216.A | EIA0G03
2.5V BICK[_> BICKI OUTS B 92X EIA3216_A
+3.3V VDD3.3_2 VDD2.5_4 +2.5V
GND_2 GND_4
c19 VDD25_2 VDD33 4 (52 +3.3v =
=F 100NF RESET - oUTE_A 3 CHe_A
— PLL_BYPASS wa-g 0ouT6_B [CHE_B
Y5v Loen - BT o o o OUTed c20 c21
EIA0603 = (Zoer o B L] 100NF 100NF
NPO <, 55838088 EEE Ysv Ysv
L con EIA0603 533%256555553333 EIADG0S | EIA0G03
- == 100NF T INE N DDX-8000
Ysv s
EIA0603 & Lk
+25V/ = CH7_A
POWER_ON_RST[__>———1 +3.3V
LRCK R12. = +2.5V
0 s +3.3V0 w c25 c26 c27
(200) == 100NF == 100NF == 100NF
OPEN 0000-0603 Y5V Y5V Y5V
Make a provision for an LR (47pF) R13 EIA0603 E1A0603 | EIA0603
= NS .
0000-0603 - 600 oh Lz:pwo h:
SDA ohm( )mhz
scL L 1 2o o428V
MCLK EIA0805
c29 | cos c30
R14 == 100NF 22UF 100NF
3.40K = C31 Y5V 6.3VDC L2 Y5V
0000-0603 100PF EIA0B03 |  EIA3528 B 600 ohm@100mhz | EIA0603
NPO 1 2
EIA0603 EIA0805
= C32 = C33
1200PF 100PF
X7R NPO
EIA0G03 | EIA0BO3
GNDA

Figure 11. 5.1ch Processing
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L3 33uH 074/
1 2 . .

IND-22UH-CT622LY Ry <JeH+
220UF 6 OHM
35VDC

FILM R15 R16
47K 47K
U4 c37 0000-1206 0000-1206
19 18 28V 0 5 o iﬁsv Soooer
GNDREF NC [——% 0000-1206 NPO
20 17 1000UF 5%
= GNDR1 OUTPL 35VDC
c39 c40 2 16
100NF VREG1 OuUTPL 071
22 15
100NF VREG1 vceiP 1 H
+3.3V0 2R B0 poND1P (14 UE
2 e +3 $8loc
CONFIG PGNDIN = P
R1g 10K, 254 pwRON veein H2 i
0000-0603 EAPDD—] [—C26 TRI-STATE OUTNL :ﬂ ;<%NF
2 FAULT OUTNL 10
c43 28, 9 L4 15uH
L oone 22 TwarN OUTPR ——]
Y5v 20 8 T TND-220H-CT622LY
tnosos | CHIAC >—2 nLa OUTPR cas cis
rao INLB veeap - {H T Joone
cHe AC_>—=—311 inra paND2P £
32 5 }j +28v O—
CHB_B[_>———>"- INRB PGND2N = R20 cas PN
33 4 - 47 == 100NF 1000PF
R21 C49 100NF VREG2 VeeN 0000-1206 | X7R NPO
—<"TJcHe+
10K I 34 3 5% 50
0000-0603 I VREG2 OUTNR == 470NF == cs1 6 OHM
PF
X7R 351 vsic OUTNR |2 FitM s —<__]cHe-
36 1 R22 c53
v VsIG GNDS a7
0000-1206 | X7R
DDX2060 = 5%
56
== 100NF
XTR
L5 15uH
1 ~2
TND-220H-CT622LY
.
Figure 12. 5.1ch CTR, SUB outputs
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~\

IND-22UH-CT622LY AN <Jeur
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191 GNDREF Ne HEx v + ( 20 1000PF
©f c 0000-1206 NPO
20 | Ciori outeL 17 1000UF 5%
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2 15 | ;7
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+3.3V AIR 2y PGND1P Mjl 2000-1206
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CONFIG PGNDIN = ce7 ces R27 R28 1000PF
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2 w 1 oS Srezary i€ <Jover
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£  EEEEE——— | ﬁ
T 29 T ouree 8 t NoB20 Srezary { < <_JCHa+
EIA0B03 CH7_A >———=H INLA OUTPR 072 '
30 7 c73 c74 cr1 6 OHM
CH5_A[__>——"+ INLB \elerid ‘ H 330PF == 470NF 220UF
CH4,A|:: 31 INRA PGND2P 6 UF X7R FILM ARC;?( TC;TK 35VDC
TWARN2 < oo A 22 ponDaN |5 }j +28VO0—  35vDC 0000-1206 0000-1206
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R33 C77 100NF VREG2 VeeN 1 0000-1206 NPO
0603 ik 341 vrec2 ouThR 2 5%
XTR 35 2 o8V
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+33V vsie GNDS R34
20
c78 DDX2060 = 0000-1206
= 100NF 5% = C79
X7R c80 c81 R35 R36 1000PF
== 330PF =5 470NF 47K 47K NPO

X7R FILM 0000-1206 0000-1206 6 OHM
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1~ 2
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220UF
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Figure 13.5.1ch L, R, LS, RS outputs
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5] APOGEE

TECHNOLOGY, INC. Applying the DDX-8000/2xxx in Binary Mode

5.5. 5.1ch Schematic; 2/4/5, 1/3/6 (L/R/SUB, LS/RS/CTR);
This channel mapping locates the L,R and SUB on one power device, LS, RS and CTR on the other. This
allows 5.1 or 2.1 channel operation. In 2.1ch operation, the second power device is turned off.

SCH_A_INPUT
SDATAO
SDATA1
SDATA2
LROK
BICK
MCLK
SDA
ScL
PWRDWN 7 - PWRDWN
POWER_ON_RST POWER_ON_RST
SPEAKER OUTPUT
TWARNT
W cHz A cHo+
AL CH2_A CH2_ A CH2+ CH2+
cHa A CHar
CHa_A CHa_A CHas CHas
5 A H+
SCH_A_INPUT crs_a 22 CH5_A cHs+ S CHS+
EAPCL EAPD1 TWARN2 RIS
Sch_CH245_Out
o cHI+
CH1_A L CH1_A CH1+ CH1+
oHa A cHa+
oHa_A cH3_A cHa+ oHa+
CHE_A i CHB_A CHe: L CHe:
CHE - CHG- -
CH6_B — CHe_B CHe- CH6-
Enl2 EAPD2 TWARN1 TUARLL
Sch_B_Processing Sch_CH136_Out

Figure 14. S.1ch (Alternate) Block Diagram

+3.3V +2.5V
+2.5V +33V
F C8 = Co == c10 = cnt
100NF 100NF 100NF 100NF
Ysv Ysv Y5V Ysv
EIAGS03 | EIA0603 EIA0603 EIA0603
PWRDWN[_ >—————
12 | 1000PF
CHI_A
NS
25V = NPO
EIA805
0000-0603
glalayl=|ololels ol slolal ol
23)3o|3|B[B|5|8)5(%8 S5l 2 s
RI1 0
+3.3V ZRENNNBNOQ0eeO <@
- =] QN+ %
oo 835828855 88505E
c13 5725°805-"8°8 33
T mo -z z out2 A < JcHz A
5 TEST_MODE OUT2 B |35
EIA0G03 T VDD3:3_1 VDD2.5_5 +2.5V
GND_1 GND_5
=4 { VDD2.5_1 VDD3.3 5 +3.3V
c14 SDI_78 OUT3_A <__]CH3_A
== 100NF SDATA2 g SDI 56 OuTS B 75X c17 . 15 ci8 | cte
SDATAT SDI_34 ouT4_A <__JcHa A L
Y5V 9 100NF 2.2UF == 100NF A~
FIA0603 SDATAQ SDI_12 OUT4 B [5g—X 125V v5v &.3vDe Ysv 220F
LROK LRCKI QuTS A <_JoHs A EIA0G03 |  EIA3216.A | EIA0GO3 6.3vDe
+2.5V BICK BICKI OUT5 B [H3—X - EIA3216_A
+33V/ VDD3.3_2 VDD2.5 4
GND_2 GND_4 :
cle VDD25_2 VDD3.3 4 (37 +33V =
=L T00NF RESET - OUT6_A o3 CH6_A -
vov “peveass  fiagd ouTe_B CHe_B 20 o1
EIA0603 SR80 ol o <E g 100NF == 100NF
<4 S8B83808EEEE o o
4
=282 285555
= [ cu Loz - Lom 533%255555653333 EIA0G0S | EIA0603
= WY(;[\}/NF NPO NPO N T T E E DDX-8000 :
o s0a | Eceos | einosos i) ) =
+2.5V = = =
POWER_ON_RST| $—0+3.3V
Ri2 = 125V
33V - c25 l c26 cor
== 100NF 100NF == 100NF
0000-0603 Y5V Y5V Y5V
R13 EIA0603 EIA0603 | EIA0603
NS ae
0000-0603 = 600 oh L(proo N
SDA ohm@100mhz
SCL VDDA 12 +—0+25V
MCLK EIA0805
c29 c28 cao
R14 = 100NF 220F 100NF
3.40K = c31 Ysv 6.3VDC L2 Ysv
0000-0603 100PF EIAG603 |  EIA3528 B 600 ohm@100mhz | EIAO603
) NPO 1 2
EIA0603 EIA0805
= c32 c33 :
1200PF 100PF
X7TR NPO
EIAO603 | EIAO603
! GNDA

Figure 15. 5.1ch (Alt) Processing
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Applying the DDX-8000/2xxx in Binary Mode

L6 33uH 077/
IND-22UH-CT622LY By <JoHt+
cs8 220UF 6 OHM
330PF 35VDC
X7R R23 R24
47K 47K
U4 cs7 0000-1206 0000-1206
( R25 5% 5% cet
19 18 w280 ; 20 1000PF
GNDREF NG x 0000-1206 NPO
20 | Ciori outeL -7 1000UF 5%
= 35VDC 0428V
T 103[JQNF C}Ao—i VREG1 OUTPL (e | Cc41 1
22 15 |
100NF VREGT veetp : H R26
4 XTR 23 14 20
3.3V VL PGND1P ég\fnc 0000-1206
2, 13 } 5% cés
CONFIG PGNDIN = c42 R27 R28 1000PF
Ry, 10K 25 12 m 47K 47K Cc69 NPO
= PWRDN VCCIN T00NF ITX7R 0000-1206 0000-1206 220UF 6 OHM
100NF 0000-0603 — 26, 11 5% 5% 35VDC
vev EAPD2 J—C TRI-STATE OUTNL [——— I( <JcHa+
jElAuEus 27 vt ouThL 12 T IND-22UH-CT622LY AV
TWARN1 < }—¢ 280 TwaRN outeR F—y w4 Tou
CHIAC 29| ia outPR -8 T o WO-22UR-CTeZ2LY |~ -
R21 30 7 | == 100NF
10K CH3 A[__>——"+ INLB vcezp 1 TR
0000-0603 gy g [ >3 iNRA PaND2P |2 U
32 5 }j +28V0—¢  35vDC
CHe B[ >———" INrB PGND2N = c47 R19 R20 cas = c46
+33V 33 4 I 20 47 == 100NF 1000PF
€49 100NF VREG2 VCC2N r 0000-1210 0000-1206 | X7R PO L <—jcHes
m 34 3 100NF 5% 5% Cs0
r VREG2 OUTNR X7R = == 470NF ==cs1 6 OHM
xR 35 L vsie oUTNR |2 FitM 1 o —<Jeks-
36 1 3 R22
VSIG GNDS j X7R 47
0000-1206
cs4 DDX2060 = 5% "
Cs6 1000PF
== 100NF NPO
X7R
L5 15uH
12
TND-22UH-CT622LY
N
Figure 16. 5.1ch (Alt) L, R, SUB Outputs
L8 33uH It
1 ~2
IND-22UH-CT622LY AL <Jck2+
c73 c74 cr1 6 OHM
330PF == 470NF 220UF
X7R FILM R30 R31 35VDC
us ceo 47K 47K
0000-1206 0000-1206
19| Cyorer e L8 28V 0 als R32 5% 5% =c75
6] c x 20 1000PF
20 17 1000UF 0000-1206 NPO
= GNDR1 OuUTPL 35VDC 5%
T 1§§NF C}sa_i VREG1 outpL (HE cé4 —O+28v
X7R 22 15 | 1
10ONF VREG1 veetp . H L
+33V0 208 B PGND1P "21 UF et
24, 13 3sVDC 0000-1206
CONFIG PGNDIN = c66 5% = cr9
c70 R29um__10K 25, 12 m c8o cs1 R35 R36 1000PF
J00NF [~ PWRON VCCIN r == 330PF == 470NF 47K 47K NPO
Y5V, 0000-0603 26, 11 R FILM 0000-1206 0000-1206 6 OHM
E1A0603 | EAPD1 >—] TRI-STATE OUTNL Lo 33uH 5% 5% C?Z{
= 27, 10
FAULT OUTNL ND-Z2UH.CT622LY nly < JCHa+
28 9
TWARNZ < TWARN OUTPR : 220UF
cH2 AL_>——2 ina outer -2 cr2 3svbe
s cHa AC>—3 i veezp |- {H
000-0603 ﬁs' INRA panD2P [ UF
=, 32 5 }j +28VO—t  35vDC
CHs_A[_>———"°- INRB PGND2N = c76
+33V 33 4 m
C77 100NF ﬁ VREG2 VCC2N s
1} 34 3
1k VREG2 OUTNR ﬁ L3 33uH C:J“/ 6 OHM
X7R 35 2
vsie OUTNR IND-22UH-CT622LY A0 <JcHs:
36
vsie GNDS c3s c36 220UF
330PF == 470NF 35vDC
Lz, R = R TR
X7TR 0000-1206 0000-1206
R17 5% 5% c3s
20 R 1000PF
0000-1206 28V NPO
5%

Figure 17. LS, RS, CTR Outputs
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5.6.

Applying the DDX-8000/2xxx in Binary Mode

2.1ch Schematic; 1/3/6 (L, R, SUB)

SCH_A_INPUT
SDATAQ
SDATAQ SDATAQ
LRk B ) LRCK
BICK MOIR ) BICK
MCLK b MCLK
SDA P SDA
scL p scL
PWRDWN
PWRDWN PWRDWN
POWER_ON_RST — POWER_ON_RST
TWARN @—TWARN
SCH_A_INPUT SPEAKER OUTPUT
CH1_A CHIA CH1_A CH1+ Chte CH1+
CH3 A CHa+
CH3_A CH3_A CH3+ CH3+
CHE A CHe+
CH6_A ‘ CHe B CH6_A CHe+ CHE CH6+
CHe_B CHE_B CHe- CHe-
EArD PEAED EAPD TWARN1 [P-TUARNY
Sch_B_Processing Sch_CH136_Out
Figure 18. 2.1ch Block Diagram
+3.3V +2.5V
+2.5V +3.3V
= c8 = c9 = c10 = c1n R8
100NF 100NF 100NF 100NF Ns
Y5V Y5V Y5V Y5V
POWER_ON_RST
EIA0603 | EIAO603 EIA0603 EIA0603 0000-0603
= = —{__>EAPD
= R9
0
PWRDWN [ >——————
C12 | 1000PF 0000-0603
| CH1_A
R10 NS = \ro
25V " EIA0805
0000-0603 T T T T T
S|l ol | ol el ol ol < el | ol o
3|38 5| 3|35 8| 8(3(3( 5132
R11 0 u3
+3.3V ZRBNNMF I Q0000 <@
] 22 [
0000-0603 58‘8‘2323‘8‘&%252555
o3 533°865-2"8°8 33
T \LOS%NF Mvo z -z OUT2_A **xs
[ TEST_MODE OUT2 B [35—X
EIA0603 T VDD33_1 VDD2.5_5 28y
GND_1 GND_
= { VDD2.5_1 VDD3.3'5 +3.3V
§ c1a SDI_78 OUT3_A <__]CH3_A
== 100NF SDATAZ SDis6 OuT3 B75—X ci17 . ci15 cis + Cl6
SDATA1 SDI_34 OUT4_A [35—X L L L
Y5V = - == 100NF 22UF = 100NF 1~
EIAGG03 SDATAO SDI_12 OUT4 B [59—X +2.5V Y5V 63voC Y5V 2.2UF
LRCK LRCKI OUTS A5 % EIA0B03 |  EIA3216 A | EIA0BO3 6.3VDC
+25V BICK BICKI OUT5 B [—57—X ! EIA3216_A
+3.3V VDD3.3_2 VDD25_4 |35
GND_2 GND_4 3¢
cle VDD25_2 VDD3.34 |57 +3.3V =
=L ToonF RESET IO OUTE_A 53 CHB_A
Ysv T|Peveass  E44R o, o ouT6_B CH6_B 20 c21
EIA0603 220/ 0l /0@ 100NF == 100NF
<. 3383308 RREE Ysv Ysv
—
L T Loz Len 5368755888553333 Einosos | Einosos
= j(gg/NF NPO NPO T T I I DDX-8000 :
o603 | Etmosos | EtAoe03 i) N§ORK) _
+2.5V0 = = =
POWER_ON_RST +—0+3.3V
R12 = ‘25
+33V0 - c25 l c26 c27
00000603 d00ne 100N == 100NF
R13 EiAde0 EIA0603 | EIA0603
NS =
0000-0603 = L1
SDA JooA 600 ohm@100rmhz
SCL LY\ ? +2.5V
MCLK EIA0805
c29 +| co8 c30
R14 == 100NF 22UF 100NF
3.40K = c31 Y5V 6.3VDC L2 Y5V
0000-0603 100PF EIA0603 EIA3528 B 600 ohm@100mhz | EIA0BO3
NPO 1 2
EIA0603 E1A0805
= c32 c33 B
1200PF 100PF
X7R NPO
EIA0603 | EIAO6O3
! GNDA

Figure 19. 2.1ch Processing
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L6 33uH CT/
2
IND-22UH-CT622LY By <JoHt+
cs8 Ccs9 220UF 6 OHM
== 330PF == 470NF 35VDC
X7R FILM R23 R24
47K 47K
U4 cs7 0000-1206 0000-1206
( R25 5% 5% == c61
19 18 w280 ; 20 1000PF
GNDREF NG x 0000-1206 NPO
1 20 | Gors oureL HZ 1000UF 5%
= 35VDC 28V
=39 c40 21 16 °
100NF VREG1 OUTPL C71 1
X7TR 22 15 =
100NF VREGT veetr : H R26
4 XTR 23 14 20
3.3V VL PGND1P égcnc 0000-1206
2 13 } 5% == c65
CONFIG PGNDIN = c42 ce7 C68 R27 R28 1000PF
Rigy 10K 25, 12 It == 330PF = 470NF 47K 47K Cc69 NPO
N PWRDN VCCIN T00NF ITX7R XTR FILM 0000-1206 0000-1206 220UF 6 OHM
100NF 0000-0603 — 2, 11 L7 33uH 5% 5% 35VDC
vev EAPD [—c TRI-STATE OUTNL ——— 1 2 I( < JcH3+
L EIA0603 27 vt ouThL 12 T IND-22UH-CT622LY AV
TWARN1 < }—¢ 20 TwaRN outeR F—q w4 Tou
20 8 T TND-22UH-CT622LY
CHIA[_>——=+ INLA OUTPR CT, c45
R21 30 7 == 100NF
10K CH3 A[__>——"+ INLB vce2P 1 TR
0000-0603 gy g [ >3 iNRA paND2P 2 1UF
" 32 5 }j +28V0—4  35vDC
CHe B> INRS PGND2N = c47 R19 R20 c48 = c46
433V 33 4 n 20 47 == 100NF 1000PF
€49 100NF VREG2 VEC2N L 0000-1210 0000-1206 | X7R NPO
—<"JcHe+
n 34 |\ eeco ouThR |2 100NF 5% 5% c50
I XR = =F 470NF =cs1 6 OHM
X7R 35 2 FILM 1000PF
vsiG OUTNR cs2 1 NPO —<__]cHe-
36 1 B —— R22 c53
VSIG GNDS X7R 4.7 == 100NF
0000-1206 | X7R
C54 DDX2060 = 5%
=~ 100NF = C55
X7R cs6 1000PF
== 100NF NPO
1L X7R
= L5 15uH
1 ~2
TND-22UH-CT622LY

Figure 20. 2.1ch L, R, SUB Outputs
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