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Overview

The rCube in its simplest form can be thought of as a high performance iPod docking station
with more than a few unique features these include.

Wireless transmission from either iPod transmitter (Arcam Wand) or USB (Arcam Wave) these
are both optional extras.

rCubes can transmit to each other from a docked iPod or external source wired source.
Internal battery power supply.

Easily replaceable iPod header (covered latter in manual).

Access

Although very compact the rCube is designed to be serviceable with access gained from
underneath to all electronic circuits (remove the four rubber feet) you will see four Philips
screws, once these are removed the base plate can be lifted away exposing the main circuit
board. The main speaker array is not considered a serviceable part but will be available as a
complete assembly. Please see detailed exploded view.

Circuit description

PSU and charge

The 19V D.C PSU for the rCube is derived from either an external regulated PSU or if not
present from the internal lithium ion battery packs the following is a description of the PSU
selection.

The external 19V power supply is connected to Con600 and is internally fused by the 4A fuse at
location FS600 the rear panel switch can be seen at location SW600(a), D600 is used to prevent
reverse bias, D602 and TR600 from a D.C sense circuit this line goes to the main micro at
location U301 pin 7.

PSU selection is control by the MAX1873 Switch mode Li charge controller at location IC603 the
external 19v source can be seen to arrive at pin 15 (DCin) and when present simply by-passes
the chip whilst being monitored by pins 1/2 (current sense) and can be seen to form the 19v
source net on the diagram. The internal battery source can be seen connected to CON602 and
again travels thru the 2" pole of switches available on SW600(b) D605 and TR603 are used to
form simple logic to indicate to micro U301 that battery power is present, D606 allows a path to
the main 19v net whilst preventing reverse bias, the Mosfet (M601) is used to enable charge if
necessary when power is present — the entire circuit is overseen by the main micro U301 via



PSU and charge continued

the feedback given by IC602 allowing for intelligent charging with charge enable provided from
the micro via M602 on the control line labeled as charge_enable making a provision for
extended cell life.

Multiple regulators are used to supply the (low) voltage areas of the design these are 1.4A step
down adjustable regulators, REG600 receives a 19v source at pin one the output voltage is set
by R601 and R640, Mosfet M600 allows for the PSU disable with the 3V standby supply being
tapped of prior to the switch.

REG602 and REG603 operate in a similar fashion although utilize the chips own PSU shutdown
control option at pin 2 (SD) under control of micro U301, a more conventional regulator is used
at location REG601 to provide the 1.8v core supply to U301.

IC601 provides a logic switched (EN_iPod_PWR) current limited +5v supply to the iPod to whilst
also preventing an over current situation at the rear panel USB input +3v1 this is reported to
the main micro via the USB_PWR_FAULT line.

REG604 (LDO) provides a 3v1 supply to the Kleer and R.F circuits and is sourced from the +5v
supply.

IC600 is a charge pump convertor on the +5VA power supply rail.
Micro

The Micro is shown in two halves on the diagram shown as IC301(a) detailing port allocation
and IC301(b) detailing power supply requirements and programming header with reset
provided by IC303.

PSU requirements include 3V3 STBY and V1.8 (internally generated by the ATMEL)

The below table details the IC301 pin allocations and functions

Pin Description Associated circuit(s)

number

6 AMP_TEMP_COM Pin 32 of power amps and locations IC504 IC505 IC506
7 DC_PWR_PRESENT From TR600 (sheet 6)

9 V_IOUT_POT From IC603 via IC602 MAX1873 (sheet 6)

10 BATT_PWR_PRESENT From TR603 (sheet 6)

11 POS_SW SW301 Rear Panel Bass select switch

12 DSP_12C SDA DSP at location 1C400

13 DSP_12C_SDL DSP at Location 1C400




IC301 pin allocations and functions continued

Pin Description Associated circuit(s)

number

14 INT_DISPLAY To top plate display via iPod header board
16 STBY_LED To top plate display via iPod hearer board
24 ACC_POWER From iPod header

25 IPOD_DETECT From iPod Header

26 VID_CABLE_O From multi pin video connector at location SKT200
27 PSU_DISABLE Regulators RG602 and RG603

28 12C_SDI Apple authentication chip at location IC300
29 12c_SDA Apple authentication chip at location 1C300
30 UC595 CLK 8 bit shift register at location IC302(A)

31 UC595_DATA 8 bit shift register at location IC302(A)

33 PROGRAM_SW No Fit

34 HOST_SPI_DATA_OUT IC405 and debug

35 HOST_SPI_CLK IC405 and debug

36 HOST_SPI_CS* IC405 and debug

37 UC595_LATCH 8 bit shift register at location IC301(A)

38 USB_PWR_FAULT From 1C601

41 SPI_MODEO Receive / Transmit toggle via IC403

42 SPI_MODE1 Receive / Transmit toggle via IC403

43 VID_CABLE_1 From multi pin video connector at location SKT200
44 IR_EYE From iPod header interface

45 CHARGE_DISABLE To IC603 via Mosfet M602

46 ATMEL_/OE

47 UART_UC_TO_KLEER Kleer interface data

54 VOL_CLK To IC501 / 1C502 volume controls

55 VOL_DAT To IC501 / IC502 volume controls

57 IPOD_TO_UC_RS232 iPod interface Data

58 UC_TO_IPOD_RS232 iPod interface Data

59 UART_KLEER_TO_UC Kleer interface data

60 HOST_SPI_DATA_IN IC405 and debug

61 AMP_SHDN* To power amp packages IC504, IC504, IC506
62 AMP_MUTE* To power amp packages 1C504, IC504, IC506
50 USB_ D+ UC USB stick via ESD protection package 1C304
51 USB_D- UC USB stick via ESD protection package 1C304
52 +5V(USB)_STICK +5V USB stick PSU




Audio in / Video out

iPod audio can be seen as IPOD_AUDO_L and IPOD_AUDIO_R this is driven thru the NJM2114
op-amp at IC201(A/B) before arriving at the DG413 analogue cmos chip at location 1C200 (A/B)
this switch allows for the routing of either audio from a docked iPod or from the external path
via 3.5mm rear panel stereo jack at location SK202 again coming in via a NJN2114 at location
IC202 (A/B) also present on this page is the YUV and Composite video outputs these signals are
derived directly from the source device and can be seen on circuit as

SVID-C COMP-Y
SVID-Y COMP-PR
CVBS COMP-PB

Default output is Composite with YUV switched when an “Arcam” YUV cable is inserted and the
sense on VID_CABLE_O and VID_CABLE_1 are triggered.

KLEER and DSP

All audio signals are routed thru the Analog Devices DSP chip at location 1C400 allowing for not
only the High/Low pass filtering of channels for the power amp stage but also bespoke audio
manipulation, the analogue audio from either docked iPod or Aux L + R in appearing at pins
78/79 — a Wolfson WM8805 running form a ref 11.2896Mhz clock is used primarily for Jitter
reduction for the Kleer input chip at Location IC407 —it is important to note that the Kleer Chip
is a receiver or transmitter the Kleer chip is under control of the micro at position U301 the
receive / transmit circuit can be seen on the R.F amp circuit. Data for transmission from a
docked or external source can be seen coming from the DSP as SDATA_DSP_OUT. The
E2PROMS at locations IC405 and IC406 are used to store transmit / receive lock history.

RF AMP

Think of this stage as a transceiver i.e it will both send and receive information from the
external target the stage uses toggle switches to effective switch the between the transmit and
receive stages.



RF AMP continue

The RF stage is both Receive or Transmit (transceiver) allowing Cubes to be linked for docked
iPod source and external analogue inputs hence you will see two spate paths that are switched
R.F switches seen as IC701 I1C702 IC703 two separate Antenna are used and the rCube has the
ability to select the most stable aerial at any given time the audio path into/out of the Kleer
chip is seen as KL3012 regardless of status — when in receive mode the RF power amp is
bypassed by IC701, IC702 in transmission mode both switches are toggled to bring the Saw
filter FL700 and Low RF Pass filter FL701 with Power Amp IC704 back in line, The two antenna
are connected to the surface mount sockets at SKT700 an SKT701.

DAC Filters and Amplifiers

Audio arrive the DAC filters and Amplifiers circuit from the DSP as 4 separate channels these
being TWEET_L/ TWEET_R/ WOOF_L/ WOOF_R each channel travel thru an identical filter
circuit TWEET _L channel will be described.

TWEET _R audio arrive at capacitor C508 before traveling into the filter based around the
NJM2114 at location IC500 the audio is further filtered by the network of capacitors based
around C326 and C327 in combination with C510 — audio then passes into the Volume control
IC at location IC501 on pin 1 and can be seen to exit (volume adjusted) on pin 14 — the volume
control is under control of the main micro at position U302 via line VOL_CLK / VOL_DAT the line
will know be known as TWEET_VOL_R and travels into the Power amp chip at location IC507
(shared with TWEET_VOL_L) this package is driven from the +19v_amp supply and is thermally
protect to trigger at 100c / standby and mute control comes from the main micro and temp
status of the power amp can be reported to back to the micro.

The WOOF_VOL_L and WOOF_VOL_R audio paths use a bridged power amp each seen at
locations IC504 and 1CO5.

Display and keyboard

The display board is connected to the main board via the iPod header board and it’s primary
link on the main board is main micro U301.

The board is built around the IC1 a AT42QT1060 6-channel sensor IC this allows for capacitive
sensors as keys and also perform the role of driving the top plate LED’s with exception of
Standby LED status red (this comes directly from U301) the chip is supplied by the 3V14 STBY
power supply, the reset circuit shown on the circuit was not required by the final design.

All LEDs are driven from the +5_DIS rail apart from standby (red) as this is on the 3V14(STBY)
rail.



Modes indicated by the standby LED

Mode lllumination
Standby Red

Power on Blue

Power on charge Violet
Program mode (standby held +5 secs) Flashing red

Receiving software

Fast (strobe)red

Modes indicated by input LED

Mode lllumination
Syncing to docked iPod Flashing green
Sync complete Solid green
Mode indicated by wireless LED

Mode lllumination
No available lock Red

Lock present Green
Searching for link (hold wireless key +5 secs) | Flashing red
Mode indicated by Vol + / - LEDS

Mode lllumination
Mute Both LEDS on green

The IR sensor at location RX1 is connected directly to U301 and runs from the 3V14 supply




Check software version

Please note — instructions are based on an 80GB iPod classic — the route path is common to all
variants.

Place an iPod / iPhone in the rCubes docking receptacle

e Navigate to settings (click)
e Navigate to about (click)

You will now see information regarding the iPods capacity/memory usage navigate to screen
four as indicated by the dots at the bottom of the screen and you should see the below or
similar.

Model

Manufacturer

Serial number

Version

In this instance we can see that the Software version is V1.07.

To update software

Download the latest SW version available from support@arcam.co.uk or local distributor.

Load this onto a USB memory stick (this needs to be a standard memory stick not on that
carries a boot loader such a Cruzors).

e With the cube in standby

e Press and hold the top plate standby button for +5 seconds

e Standby LED should start to flash with a frequency of 2 time a second

e Place memory stick in rear panel port

e LED will now strobe very quickly and the rCube will reset after 15 seconds

e Remove USB stick

e Power cycle rCube (rear panel switch) Check that software version is as expected using
iPod as in previously explained procedure.



Accidental software mode initialization

If the rCube is accidently put into program / update mode — simply power cycle to rCube to
return to normal operation.

Notes for mac users

The USB update should be stick should be formatted to FAT32 standard and the only file
present on the stick should be the software update —i.e no indexing files such as DS_Store files,
thumbs.db files use a software such Cleanmymac available at

http://www.macpaw.com/uk/cleanmymac/features

You are interested in the Device Cleanup feature.



Audio in - Video out

(Incl. conns to iPod board and display)
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Pins swapped over c.f. iPod connector board

Video breakout cable detection:

VID CABLE 0 VID CABLE 1
0 0 Reserved
0 1 Composite / S-Video cable attached
1 0 Component (3-wire video) cable attached 1mA current thru diode
1 1 No cable - Default to Composite (CVBS)

Analogue input selection table:

AN_IP_SEL IC200E +E_>l\1A
0 = iPod 13
1 = Aux v+
vl 12 | G219
100N
-16V
To iPod connector board +5VA
CON200 R200 P200 T c200 oD L2 +—
30
29 11+5V(USB)_IPOD oK s []R201 lczm ! II 1 GND C221
28 . 10K 100P 100N GND el [0
27 0W063 Tsov 16V IC200A .
26 0603 IC201A DG413DY C202 4
pP215 R202 V-
25 1_NJM2114M E 3 [6 ol2  gP20t af22 _—FoD AUX R 1
24 GND T DG413DY BV
R203 P218 47R P226
23 —— | R204 10UF
| . . 0W063
22 C203 47K 50V
+5V 0W063
20 +3V14(STBY) 1 AN IP_SEL 0603
19 IPOD AV RETURN P24 | 4 BV 100N GND
18 IPOD AUDIO R 1 57203 16V GND
17 _REMOTE SENSE _P204
16__IPOD AUDIO L W RZTE gP205 ._|R20:5 |
15 IPOD A/V RETURN 0RO =
14 SVID-C_COMP-Y 0W063 OW063
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5 1POD TO UC RS232 55076 UC RS232 10K 100P IC201B
4 __UC T0 IPOD RS232 0W063 50V NJM2114M DG413DY
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13K 0 { +H+—Q_ 0O .
0W063 ATR  P228 211
83\(’)%63 R 100N 6V z 1201-05M
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100N GND cvBs_comp-pe_P212 - P213 |
T 4700F 16V[ GND
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+3V14(STBY)

Aardvark debug pin headers
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@I c2 @I c1 P30T pos sw 5| & % | —AvE MUTE ®533s AMP_SHDN- DSP_I2C SCL
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SR +1V8 _AT64 IS GENERATED BY THE ATMEL 74HC595D
Tron 24+5v(USB).STICK OW063 SO-16 GND
292303 Late HC family to run on 3V14 supply
MP355 +5V(USB)_STICK +3V14(STBY)  +1V8_AT64
1 IC304
g ng g; .Eggg 5] ggg .Eggﬁa ; eI g USB D- UC_ g P349 C304 C305 +1V8_AT64 +3V14(STBY)
= [R307 GNDl—%— GNDVBUS :
< 3102 o2 & CoERRERUCESE 2 P353
0W063 10uF 2u2F o o R306
0603 USBLC6-2SC6 10V 50V 10K Pullup makes 595 outputs HiZ until
+C306 SOT23-6L NF 1206 1206 C303 C314 C315 0wWo063 micro is awake to set the outputs to the
L —1100UF NF R310 313 100N 100N 100N 0603 correct state. Critical outputs of '595 will
GND 100N C307 C308 16V 16V 16V ATMEL /OE be held in correct state by pull up/down
-6V ., 0402 0402 0402 ° 5300 resistors.
RX ORO 0603 ¢ 3 < 3 P _L
1 8&/)%63 1NO 470P GND
GND 1 50V 50V
GND | 0402 1
GND —| GND o ©olN
o D e B IC301B
~ ,_ L AT32UC3B0256-A2UT
- 3 Ei&
+3V14(STBY) a Q 9989
~ - [a] [alala)]
| | | | > g8
C316 C318 C319 32 | \obio +3V14(STBY)
100N 100N 100N 28| \oDio IC302B
16V 16V 16V 8| \obio vee |18
0402 0402 0402 e B TMS
T y Do 2 TDO C309
GND 101 =3 TDI 10N
+3V14(STBY) +1V8 AT64 B2 TCK +3V14(STBY) 50V
. 53 | vDDPLL GND 2 0603
CON305 IC303
1 TCK C320 C321 LM809M3-2.63 74HC595D
plE o [2 100N 1NO o SO-16 GND
3 TDO 16V 50V " 310
—_— >
o o4 02 L 19 | VDDANA JRESET |83 D354 CUNEEREES RST | 20N
5 TMS a 16V
o o6 ATMEL /RES z 0603
7
o ofs +3V1£Li_STBY)
9 TDI _ 18 0o o o 0
i ADVREF 2 2 9 g
|.C311 *0312 S GND
HARWIN 1UF 10N T . o
M20-972 1 6.3V 16V S| &
GND 0603 0402
GND GND
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NF

CON400 _ +1V8(D) +3V14(A
_ 1 5432 DSP [2C SCL SS + 402 AVDD: 3V3 with 10u and 100nF decoupling to AGND C400 C401
Slm m[2 Ly C403 10V 10uF 10V 10uF
8 3 ;433 DSP [2C SDA SS iy 100N _ DVDD: 1.8V with 10u and 100nF decoupling to DGND +3V14
SPDIF receiver needs to be on +3V14(STBY) supply Slm w4 16V +c407 P406 C404 C405 c406 |
because it shares an 12C control bus with other parts = 5 SMO0603 —147UF C408 IC400A R400 100R = SDATA DSP OUT 10V 10uF 16V 100N 10V 10uF
on +3V14(STBY) - namely the display board. 2lm m[6 ;434 DSP RES SS* iy 100N 0W063 SMO0603
Hold SPDIF receiver in reset when in standby to ped 7 GND 16V 1 FILTA SDO0 / ADO 37 P441 ) c410 [ C411 c412 |
minimise current draw. Elm m 8 SM0603 35 SCLK KLEER P407 100N 16V 100N 16V 100N
D —— BCLK1/ SPDIF_IN4 ..
) eI 2 | VREF LRCLK1 / SPDIF_IN3 .36 CECELSKEEERINE 100 T
m = |10 GND - G II C413 II c414 |
| 38 16V 100N 100N
Harting GND OB AUX L IPOD AUX L R401 ———10K MR- SIS 2lof GND
10W IDC RN OW063'———0603 b, o NG| i WOOF L P409 e I +3V14(A) c415
P "~ IPOD_AUX R IPOD AUX R Rd24 ——10K L] S A e | WOOF R_gP410 SOOT AR C416 16V 100N +3V14(A)
+3V14(STBY)  +3V14(STBY) OW063'——0603 o, Output has dc bias 10V 10uF
R425 ——20K 80 62 TWEET L guP411 C417 C418
Caa1 C442 . DSP_RES* OW063—0603 W S AUXOUTSL e WEET R Bpai2 TRE e C419 16VII T00N '—IIW
[ DSP_RES = e S e P458 AUXOUT3R O TWEET R 5y Toor 1 T
_|__II_" "_II__L DoGaZeR PO DSP 12C_SCL +3V14 64 C420
[ DSP_I12C_SCL P462 AUXOUTAL 2= - 4 s
GND  1uF 100N GND R426 K A vy Ao | S G 16V 100N
2 L 0603 /063 0 < Q I S S f 5 8| < 3 1
1206 SM0603 IC402A R403 ORO DSP RES SS* 50 | meser T | GND
3 5 R404 | "ORO__DSP _I12C_SDA SS 16 5§ 5 IC400B
IC401 GNp T2 %2 30 [6 RA05 ===/ 0RO _DSP 12C SCL 55 17,| aop’ ORI 26 e 8 a 2 8 a a a 2 < % |ADAV4601BSTZ
= WM8805GEDS 1 67 _ KT < > > > > > > a o o
— — — A0 FILTD )H NC | [m) (m) [a] [a] [a] (m) | |
SSOP-28 +3V14 7 8 a e o o a)
WiE 30 &0424 +Ca23 X9 NC o o g > +1V8(D)
=3 Rxo =S~ —GND e (e, o) MELKOUT PWMIA [ 100N |:I;S\L/JF E “8 < < = ju €0
2 Q Q MCLK KLEER TO DSP P414 33 4 16V 1 50V 1NO
5 RX1 > 2 . . 37°| MCLKI/XIN PWM1B |- SM0603 <7 NC
557 RX2 DIN fra— =1 xouT PWM2A |- 5~ NC e
<2 RX3 DOUT p—= PWM2B NC
251 RX4/GPO3 PWM3A [ D) 1.0 NC S0 (Y
2iu|pa et =y MOLK |--20_P405 NC - MCLK not required 220 S S| B 6] e © o o
23 19 P459 100R  LRCLK SPDIF P417 SDATA DSP IN P418 23 4 4 o < < o C443
ZH | IRX6/GROS LRCLK g BR129 H5503 ok spoir ™ patg = 24°] SDINt PWM4A | +3V14(A) +3V14(A) RIS a) 2 9 T 50V TNO
<% RX7/GPO6 BCLK . oo - - $—5= SDIN2 PWM4B e TN T = NC o z O o o o o a o o)
zZ O =z zZ zZ Z Z =z =z Z
™0 2k - P421 ‘ SPINS/SFDIFIND PWM_READY 3% 1ev II SM0603 c427 C428 Zine o 8 8 8 8 8 2 2 2 Cda4
Lo sets 2-wire (12C) mode 5 13 R402 ——0R0 MCLK KLEER TO SPDIF SCLK_SPDIF 27 — 50V TNO
- GPOO/SWIFMODE CLKOUT p—= O BCLKO / SPDIF_IN2 1NO 100N
in 6 0W063——SM0603 LRCLK _SPDIF 26 C429 1NO
P442 —{ GPO1 P420 ~{ LRCLKO / SPDIF_IN1 16V ® © ol of of < « o| o ©
50V SM0603 L SM0603 SMO603 R 2 | S F]| b o| R © II C445
SPDIF_RST* E%D'gcfST RESETB XIN 12— 4o e 5331 II 1S?/IP0603 C402B AL o—]g BCLK2 / SPDIF_ING AVDD_PLL gi OND 5436 S0V 1NO o
12C_SCL SCLK _L ¢————-| LRCLK2/SPDIF_IN5 PLL_LF .- < .'_'. P437
12C_SDA X400 NF 8 55
12C_SDA SDIN/HWMODE vce AGND_PLL R408 — .
14 [_]11.2896MHz GND  GND GND
. SDOUT/GPO7 XOP 2K0
12C_SDA - Hi sets S/W mode e o HC-49 SM c425 GND e
(pulled high elsewhere) z Z T C422 15P 100N 1 ADAV4601BSTZ Siiiees
o 0 ° P440 50V SM0603 16V GND
R406 L oND 2 SM0603
10K ~ © Crystal is option if needed. G +3V14 400 +3V14(A)
0W063 o & 24LC512
0603 GND s
GND GND 120R@100MHz
GND GND
Sets base address to:
Pin 7 - SDIN/HWMODE needs to be pulled up 0111010x
during device reset to put the device into x: O=read / 1=write
software control mode on un-reset. However
the 12C_SDA line already has a pullup
elsewhere (by IC300) so one is not needed
here. IC403A A1:A0 SPI_MODE
SPI_MODEO 1 15 P422  SPI_ENO 00  KLEER > RECIEVE E2PROM
gl'z: MSBE? SPl MODE1 2] 2(1) zg’ 12 =P423 SPI_ENA 01  KLEER > TRANSMIT E2PROM
— 3] Ao v F3 P44 SPIEN2 10  HOST > RECIEVE E2PROM
VDD suppliy for Kleer = 3.0V "Max", 3.6V "Abs Max" vs F12_gP425  SPI EN3 11 HOST > TRANSMIT E2PROM
11
+3viaRF) | 4| = Xg 10
+3V11‘1(RF) R435 P461 +3V151£‘(RF) | «:gg E2 Y6 ?
1 l - —— E3 Y7
MCLK KLEER TO SPDIF MCLK KLEER 1 o R410 —— 100R &0430 85\/0062 0432 &C431 $ C446 &C447 &C448 1 74HC138D +3V14(RF)
SR Paa4 a1 o413 OW063——' SM0603 100N 100N 100N NO 1NO 1NO GND
OW0E3 1C40 ‘ 16V 16V 16V 50V 50V 50V
SM0603 e 0RO L 0402 oa02 | 0402 0402 oo
GND X7R X5R X7R X7R 10K
owoes GND * 1 0W063
IC404D SM0603
. GND IC405A 1
MCLK KLEER TO DSP 12 MCLK KLEER 2 o R414 ——— 100R W P445 SPIENO 1 { op- IC406A
T 415 OW0B3—— SMO0603 © ® S Q vo |18 _gP446 2 [ s | +3V14(RF)
e T 1C407 SP| SLAVE SEL 0 . 0426 2N/ vi [16_T gP448 515 it | B
SMOB03 e P50 , - _ N By Kleer SPI_DATA KLEER OUT g Pa27 4| na vo |14 TN 6] ¢ e
74HC125D [ o ) < KLR3012 SPI_ CLK KLEER OUT P428 6 12
47K a I | = . A2 Y3
A o a a & e M95512-RDW6TP
GND sMo0603 > S S o
S o SPI_DATA KLEER IN 2 P429 74LVC244APW R416
SCLK KLEER R431 ——100R ik g A KLR3012 RF P e 10K RECIEVE E2PROM
_ LRCLK_KLEER 0W063——SMO0603 T P2 e ‘ IC405B 0W063
T " | R432 ——100R P65 13| DiiFs SPI EN2 19 | e
SDATA DSP_IN 3 2 — SDATA KLEER 0W063——SM0603 P435 14 = 2 UARTO - make available for KDT or production test on header 3
| e O . . 0 “{ DAI_DATA LDO_ouT 2L . YO
+3V14(RF) CON401 . HOST SPI CS 17 5 GND
LGUR e 3 FUEE LS TWI CLK P400 15 1 ulOSIESEINES HOST SPl DATA OUT 5] A0 Y15
0W063 IC404A 0W063 R W5 0| TWI_CLK/I0_4 8 Ut e > @ |4 HOST_SPI_DATA_OUT 0 T EING I 3 Al Y2 =
SM0603 74HC125D SM0603 .- % TWI_DATA/IO_5 UARTO_TX =2 UARTORX 51 o HOST SPI_CLK T A2 Y3 T
UARTO_RX 21 o A3 (RF)
B e oroe U uc o Keeer g7 UARTITX/198 - 08T P DATA N HOST SPLDATA I
- - X401 GND  HARWIN ! R419
SDATA DSP OUT 5 P402 22 31 = 22.576049MHz M20-973 P430 RECEIVE E2 DOUT 10K
A
5405 55| DCDC_CTRL/10_8 OSC_1 35 ] GND o OW063
P452 100R —W————=> SP| SS2/10_9 0SC_2 GND
P404 24 - IC408A
0W063 —a———=%{ ASSOC/I10_10 e S ET 6A09A &
SM0603 OE*
SPI_DATA KLEER OUT 25| sp| MOSI/10_11 vo | 18_ggP453 2 4 s || +3VI4(RF)
SPI DATA KLEER IN 26 1 Interquip - ensure Kleer databases are configured correctly 2 | 16 P466 5 ] 7
SPI_CLK _KLEER OUT D | S SO N 75 A I e 35 UL R S
. SPI_CLK/10_13 NC = Al Y2 =3 . o C /W
= SPI SLAVE SEL 0 36, | op| $50/10 14 Lpr 132 0l VIR M95512-RDWBTP
& DIV_CTRL DAL C 35| LEG.1/10. 15
a ES@E N RX_EN & B T T 74LVC244APW R421
< — P438 _ TX EN 33 — — 40 10K TRANSMIT E2PROM
> TX_EN —e- KEYS_OUT /10_17 _ ., TesT T OW063
+3V14(RF) 7| RESET aa GND SPI_EN3 1 OE*
% RESET* input cannot be driyen high by host E E TEST pin must be tied low Y0 3
L Pin must by Hi-Z or pulled Igqw only. % % % % % % % % % % % % 17 AO Y1 = D)
‘If;lng < Kleer has internal pull-up. §666666566 &6 jlg A1 Y2 g
OW063 +3V14(RF) LR T <le i
SM0603 M P455 T o 1] G Y 2 [ o
1 e 741V C244APW
TR400 R423
KLEER SDATA DIR MMUN2211LT1 47K P431 TRANSMIT_E2 DOUT
~KLEER RESET KLEER RESET J 0603 MMUN2211LT1
GND _
GND
+3V14(RF) +3V14(RF) +3V14(RF) +3V14(RF) +3V14(RF)
o lc406B o lc4098 1C408C IC405C IC403B
= 8 = 8 20 20 16
2 vce 2 vce =|vce =|vce vVCcC
+3V14(RF) 3 C435 3 C436 X C437 X C438 C439
@ 100N X 100N ¥ 100N 3 100N 100N
g 16V g 16V O 16V O 16V 16V
> >
Ava L g|onp - g|onp - Z|enp 1 Z|enp 1 enD 2
— N~ N~
0W062 IC404E 74HC138D
0402 vee |14 GND GND GND GND GND
TWI_CLK C440
TWI_DATA - N
ey
. DRAWING TITLE
GND
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+C504
C—I1100UF
+5VA Y +5VA
+C500 GND}|-¢ +C501
| C502 | C503
100N =—1100UF E— 100N =—1100UF
16V 16V +5VA C—1100UF 16V U7
o . ] +5VA
T 16V RS01  psog 7
IC500A  GND &0322 &0323 &0505 IC503A  GND
NJM2114M R502 10P 47P 100N = NJM2114M R503 C34 C343 C507
C508 1 P530 ~ P500 50V 50V 16V = C509 1 P531 AL, 10P 47P 100N
R504 P532 L i | ¢ * ol R506 L 1 | *
TWEET R+ R NF WOOF R+ R NF 50V 50V 16V
[ TWEET R 1 5K6 . [ WOOF R 1 5K6
e GND OWos3 C510 [ JR508 T e GND 063 C511 [ JR509
100UF D63 C512 [ JR510 ' 470P | |47K GND - 1C501 100UF OW063 C514 . 470P | |47K
16V 680P | |8K2 + 50V | lowo63 Add 00 BD3812F-E2 16V 680P + 50V | lowo63 Address xoxxx11x GND | GND  1c502
50V | Jowo6s3 C513 C518 L ress X0 x0x 50V C519 il BD3812F-E2
- C—_—1100UF 0 P520 C—_—1100UF
| OF 100N o 1/ 1INt o ouT1 4 m RO e EEILEEIRGREE 100N 16/ O
50V va GND > OW063—0603 T16V GND 520 1] N = ouT1 1457 prsz— WOOF VOL R
GND ;502 SR/ o) |k ;522 R565 —— 47R TWEET VOL L GND > noos |
® 0W063—0603 ¢ P503 3 13_P523 . rx— WOOF VOL L
=y, < < =y, L IN2 ouT2 L R566 |
O 2 O3 G2 g C 3275 VA ‘ ' ‘ 47R
10P 47P 10P 47P ] 12| o Caad L C34 Caag L C347
50V 50V 50V sov 8 o 10P 47P 10P 47P 12| o,
9 50V 50V 50V 50 [ 8
DA s 4 ——=+= CL
L 10 MuTE —2.1 DA »
GND GND| C328 L C32 C33 C331 10| e
A - 10P 47P 10P 47P GND GND Cadg L C34 C351
VOL CLK =z % % % w 50V 50V 50V 50V P544 M o N Q 10P A7P 10P A7P
O [ONONO]
- VOL DAT © 0G8o w | | '| _T_| e 2 222 T5ov T5ov T5ov Tsov
R514  ps543 * . o R515 P536 Zv ORO a II< > ¢ ¢ 2l
IC5008 R516 &0337&033: o ] e s IC5038B 8%%63 T Ll 5 GND
GND NJM2114M . o 0RO 10P 47P 1 GND o063 NJM2114M . o . -
TWEET L + o U R NF 0603 R T WOOF L  + o NF * & GND
[ TWEET L . . 5K6 [ WOOF L . . 5K6 10P 47P
6K8 0W063 v N 6K8 0W063 | s 50V 50V
100UF o063 C528 [ JR526 470P | |47K GND GND C523 C33 C337 100UF W63 C530 [ |R527 470P | |47K
16V 680P | |8K2 100P 50V | lowoe3 100N 10P 47P 16V 680P | |8K2 100P 50v | lowoe3
50v | lowos3 50V C33 C335 T16V Tsov Tsov 50v | lowos3 50V R
W P541 10P 47P W P542 VOL CLK
GND 50V 50V — ¢ GND VOL DAT
GND I I BV GND
VOL DAT GND GND BV
— GND C35 C357 C35 C359
< s 10P 47P 10P 47P
| 5oy H 50V 50V
C33 C33 C34 C341
10P 47P 10P 47P
msov 50V 50V GND GND
AMP SHDN*
AMP_SHDN* -
AMP MUTE® AMP MUTE* _ GND GND
(PVDD) (PVDD) (PVDD)
R562 +19V_AMP_LW +19V_AMP_RW +19V_AMP_T
4K7
0W063
LAY Replace with ferrite bead? Replace with ferrite bead? Replace with ferrite bead?
R528  P550 R529  P551 R530  P552
—_ 1= —[ 1= —_ 1=
8585 C538 8?85 C539 8585 C540
1 uF 1 uF 1 uF
C532 [ AV C533 5\ C534 5\
AMP_SHDN* , 1206 A _ 1206 AT , 1206 A
AMP_MUTE* C535 C536 C537
These two need pulldowns so that the GND 100N M P547 100N GND 100N M P548 100N GND 100N M P549 100N
default state of the amp is DISABLED. 50V 50V 50V 50V 50V 50V
P569 P570 P571
IC504 IC505 1uF 25V IC506
Coboboo P - . = MAX9709ETN+ Choboo < o . = MAX9709ETN+ X7R 1206 Choboo P - . = MAX9709ETN+
[ajayaya)a)a) [ =) SR aja)aya)a)a [ a - = TWEET VOL L - C541 . . P556 [ajayaya)a)a) [ o SR
>S>S>5>5>> 8 E o o >S>S>5>5>> 8 i o o = >S>S5>5>5>> 8 i o o
> > >
| 517 INL+ @) | 517 INL+ O &?053427554 17 INL+ o
WOOF VOL L o 543 ) . ;5’57 16 OUTL+ gg O WOOF VOL R g C544 . F 6 OUTL+ gg Li1010lZ Ol AE s | S0V | csng2 P558 OUTL+ gg o TWEET OUT L+
2] INL- OUTL+ 22— ¢ <2 INL- OUTL+ |—>2>—¢ o » INL- ouTL+ |23 1
P525 1UF 1206 c569 | C570 P526 1uF 1206 cs571. | _cs572 TuF 25V L
5y XTR 0P pe OUTL. 152 WOOF OUT L- 05y X7R 1oP e OUTL. 182 WOOF OUT R- X7R 1206 GND 1uF OUTL. L-82 o TWEET OUT L-
), . 27| \NR+ OUTL. 21 -, . 27| \NR+ OUTL. 21 TWEET VOL R C545II . P559 )2(57\F/{ 27 | |NR+ oUTL. b1
P527
[ comgm "5 2 OUTR+ |-45—4 T coamm P56 06 OUTR+ [-25—¢ &105? lffg“ ER P62 OUTR+ fﬁ_f TWEET OUT R+
'—I I—Ii INR- OUTR+ [—— 4 I—Ii INR- OUTR+ |[—— TSOV TSOV . INR- OUTR+
GND 1uF 1206 46 GND 1uF 1206 46 C548 46 TWEET OUT R-
- —— - —— < - @
25V X7R OUTR- B i 25V X7R OUTR- P55 i T OUTR- F25—1
13 OUTR- AMP SYNC 13 OUTR- GND AMP SYNC 13 OUTR-
PGND_LW}——=={ SYNCIN ~| SYNCIN ~| SYNCIN
+5VA—e—2e! Fs2 +5VA—e—12c! Fs2 +5VA——e—1%c] Fs2
I =D |32 AMP TEMP I “EWE |32 AMP TEMP I “Ep |32 AMP TEMP
¢—18.1 MoNo ¢—18.1 MoNo PGND_T| 18.{ moNo
[ 28 | &4 [ 28 | 51 [ 28 | &4
: 29 11 AMP SYNC : 29 11 29 11
PGND_LW s (gﬁm SYNCOUT PGND_RW =m0 gﬁﬂ SYNCOUT p—— YN RS ST gﬁﬁ SYNCOUT p——
AMP_MUTE" 31, | &= 1 AMP_MUTE™ 31, | == 1 AMP_MUTE" 31, | &= 1
33 NC 33 NC 33 NC
PGND_LW S TH2 NC — MP513 PGND_RW S| TH2 NC PGND_T S TH2 NC [
+5VA = TH NC [ +5VA == TH1 NC [ +5VA = TH NC [
Thermal trigger = 100degC — THO NC 2 Thermal trigger = 100degC ——>| THO NC 2 Thermal trigger = 100degC ——+ THO NC 2
NC NC NC
24 | sg NG g 5{3'35 24 | s NC g 24 | gg NG g
0549'3563 [ayalaialaNaiala)] nn NC 0W063 C550P564 ayalaliaalaiala) [aNa) Ne 0551P565 ayalaialaNaiala)] nn NC
470N zZZzZZzzZZz2Zz2Z2Z zZzZ OOO 0603 470N zZZZzZZZZ2Z2Z zZzZ OO0 470N zZZzZZzZZZ2Z2Z zZzZ OOO
50V [CRCRCRCRCRURORU] OO0 o wwwm 50V OCOOOOOOO OO o www 50V [CRCRCRCRCRURORU] OO0 o wwwm
[a I a I a I N a BN a I a N 0 Y < <€ L Yoo [a I I a R a N a I a B a B0 Y < <€ L oo [a I a I a T a I a I I n HN 0 < < 1l} rereo
GND GND GND
[sod Sl Sl Al T2l AN AN Te) — AN |\ [s22 Sl Al Al LTl AN NN 7o) ~— |AN AN [sod Sl ol Al T2l AN AN Te] — |NN|AN
e P566 e P567 e P568
y D 2 L C
PGND_LW PGND_RW e C55 PGND_T ma C553
C554 10N 10N
1Y P514 SP500 P515 LI, LT,
.., +19V_AMP_LW +19V_AMP_RW 0603 eNTOl 0603
0603 NN e 1 WOOF OUT L+ o P504 L500 g— 70R@100MHz 8 Ifo] 1
+19V_AMP_LW 1 pair per bank of three VDD pins A1 +19V_AMP - - +19V_AMP_RW 1 pair per bank of three VDD pins GND WOOF OUT L- = P505 L501 70R@100MHz 7 - GND
T _ GND T _ WOOF OUT R+ o P506 L502 70R@100MHz 6 |
WOOF OUT R- P507 L503 ¥ 70R@100MHz 5
&C562 50555 &C563 50556 50557 &0564 50558 &0565 50559 TWEET OUT R- = P508 L504 X 70R@100MHz 4o +19V AMP T 1 pair per bank of three VDD pins
100N 47UF 100N _47UF 1000UF 100N 47UF 100N _47UF TWEET OUT R+ o P509 L5056 - 7OR@100MHz 3] ¢ T .
TSOV Tssv TSOV 35V T’oF‘S(V Tsov T35V Tsov 35V TWEET OUT L P510 1506 5 70R@100MHz 2] o + 560 Bi—
TWEET OUT L+ P511 L507 ¥ 70R@100MHz _ 712 C566 C567
T & S T T = = .. q 100N =—147UF 100N =—J47UF
35V 5\
HELIDHSL HEND PGND_LW HENHY ‘ cs575 | c576 | c577 | c578 | c579 | c580 | 581 | C582 g(?ﬂT(HORIZONT " | S0V | | S0V
N _ B _ NN N W t . .
PGND_T PGND_RW hy PGND. T
+3V14
GND
ngg DRAWING TITLE
M SoundCube - DAC filters + amplifers 10_E136 | PK | 09/09/11 | Add test points 1.0
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Connections swapped over cf conn on iPod board
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L T S N
TOOL3 TOOL4
ITEM QTY PART No. DESCRIPTION NOTES
PCB1 1 L194PB Blank PCB SoundCube Display
DRAWING TITLE
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6 7

ECONR.| DATE | CHG. @ ZONE DESCRIPTION OF CHANGE REL. DR. CHK.
@ .
| .
A |
|
| : |
o ! |
| I |
|
ITEM NO. PART No. DESCRIPTION QTY
1 FO75 / FO75W FOOT 3M BUMPON SJ-5012 4
2 E867CP / E867CPW |BOTTOM COVER PLATE - CUBE 1
3 E390AY BATTERY ASSMEBLY - CUBE 1
DRAWN BY: MCM
A & R CAMBRIDGE LTD | PATE: 12-10-2010
TOLERANCES UNLESS 0.00+0.10 ALL DIMENSIONS IN CHECKED BY: MGB
OTHERWISE STATED 0.0 +0.20 MILLIMETERS UNLESS
ANGULAR TOL. +2 DEGREES OTHERWISE STATED ORIGINAL SCALE 1:2
MATERIAL:
FINISH: SHT10F 5
PART NUMBER AND DRAWING NUMBER
CUBE MAIN ASSEMBLY
DRAWING TITLE
BASE COVER &= | A3
3 6 | 7 | 8
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6 7

ECONR.| DATE | CHG. A ZONE DESCRIPTION OF CHANGE REL. DR. CHK.
ITEM NO. PART No. DESCRIPTION QTY
1 L182AY PCB ASSY - MAIN 1
2 HAG6L12B CAP HEAD BOLT M6x12 4
3 E977PM TRIM RING - ENCLOSURE - CUBE
DRAWN BY: MCM
A & R CAMBRIDGE LTD | PATE: 12-10-2010
TOLERANCES UNLESS 0.00+0.10 ALL DIMENSIONS IN CHECKED BY: MGB
OTHERWISE STATED 0.0 +0.20 MILLIMETERS UNLESS
ANGULAR TOL. +2 DEGREES OTHERWISE STATED ORIGINAL SCALE 1:2.5
MATERIAL:
FINISH: SHT20OF 5
PART NUMBER AND DRAWING NUMBER
CUBE MAIN ASSEMBLY
DRAWING TITLE
MAIN PCB + TOP &= A3
5 6 | 7 | 8
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2 3 4 <> | 5 6 7 8

ECONR. DATE CHG. @ ZONE DESCRIPTION OF CHANGE REL.  DR. CHK.

ITEM NO. PART No. DESCRIPTION QTY
1 E105MC / E105MCW |BASE CASTING - CUBE 1
2 E977PM TRIM RING - ENCLOSURE - CUBE 1
3 E850AP FOAM PAD - BATTERY COMPARTMENT 1
4 E851AP FOAM STRIP - BATTERY COMPARTMENT 1
DRAWN BY: MCM

A & R CAMBRIDGE LTD | PATE: 12-10-2010
TOLERANCES UNLESS 0.00+0.10 ALL DIMENSIONS IN CHECKED BY: MGB
OTHERWISE STATED 0.0 +0.20 MILLIMETERS UNLESS
ANGULAR TOL. +2 DEGREES OTHERWISE STATED ORIGINAL SCALE 1:2
MATERIAL:
FINISH: SHT30F 5

PART NUMBER AND DRAWING NUMBER

CUBE MAIN ASSEMBLY

DRAWING TITLE
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2 3 4 <> | 5 6 7 8

ECONR. DATE | CHG.  ZONE DESCRIPTION OF CHANGE REL.| DR. |CHK.
ITEM NO. PART No. DESCRIPTION QTY
1 E398AY / E398AYW DOCK ASSEMBLY - CUBE 1
2 F327 SPRING - REMOVABLE DOCK - CUBE 2
DRAWN BY: MCM
A & R CAMBRIDGE LTD | PATE: 13-9-2010
TOLERANCES UNLESS 0.00+0.10 ALL DIMENSIONS IN CHECKED BY: MGB
OTHERWISE STATED 0.0 +0.20 MILLIMETERS UNLESS
ANGULAR TOL. +2 DEGREES OTHERWISE STATED ORIGINAL SCALE 1:1
MATERIAL:
FINISH: SHT40F 5

PART NUMBER AND DRAWING NUMBER

CUBE MAIN ASSEMBLY

DRAWING TITLE
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1 | 2 3 4 <> | 5 6 7 8

ECONR. DATE CHG. @ ZONE DESCRIPTION OF CHANGE REL.  DR. CHK.

PART No. DESCRIPTION QTY
E413AY / E413AYW |TOP PLATE ASSEMBLY - CUBE 1
E397AY / E397AYW |DOCK FLAP ASSEMBLY - CUBE 1
L194AY TOUCH BUTTON PCB ASSEMBLY 1
L116CA FLEXFOIL - iPOD PCB TO BUTTON PCB 1
F325 NYLON SPACER 4

DRAWN BY: MCM
A & R CAMBRIDGE LTD | PATE: 13-9-2010
TOLERANCES UNLESS 0.00+0.10 ALL DIMENSIONS IN CHECKED BY: MGB
OTHERWISE STATED 0.0 +0.20 MILLIMETERS UNLESS
ANGULAR TOL. +2 DEGREES OTHERWISE STATED ORIGINAL SCALE 1:1

MATERIAL:

FINISH: SHT 5 OF 5

PART NUMBER AND DRAWING NUMBER

CUBE MAIN ASSEMBLY

DRAWING TITLE

TOP PLATE ®= | A3

1 2 3 | 4 <> | 5 6 | 7 | 8




TO REPLACE iPOD PCB

1! ANTI-STATIC PRECAUTIONS MUST BE TAKEN TO AVOID DAMAGE TO ELECTRONIC COMPONENTS !!

1. PARTLY OPEN DOCK FLAP

[CTM

1. REMOVE RUBBER FEET FROM BASE OF UNIT

2. SLIDE DOCK REARWARDS
AGAINST SPRING PRESSURE

3. HINGE DOCK UPWARDS TO
REVEAL FLEXFOIL CABLES

TO REPLACE BATTERY

2. REMOVE SCREWS & BASE COVER

4. DISCONNECT FLEXFOILS &
HINGE DOCK FULLY UPWARDS

5. UNDO iPOD PCB SCREWS &
REMOVE RETAINING BAR,
GROMMETS & PCB

6. FIT GROMMETS TO NEW PCB &

REVERSE REMOVAL INSTRUCTIONS...

ACAUTION

DANGER OF EXPLOSION
IF BATTERY IS
INCORRECTLY

REPLACED.
REPLACE ONLY WITH
THE SAME OR
EQUIVALENT TYPE.

3. REMOVE BATTERY & RELEASE CONNECTOR

4. FIT NEW BATTERY & CONNECTOR

& REVERSE REMOVAL INSTRUCTIONS
FIT NEW SELF-ADHESIVE FEET SUPPLIED
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This manual is for the exclusive use of A&R Cambridge Itd, it’s approved distributors and affiliated
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be accepted for errors or changes to specification.
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