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0603

+1V8_HD

DGND

+1V8_HD

C210
100N
16V
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+3V3_AFE

L204 600R@100MHz

C246
100N
16V
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RFE
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C208
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DGND
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CD*_DVDCD*_DVD
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SP
D

L_
SE

N
SE

+

RFE

R
FE

SPDL_SENSE-

SP
D

L_
SE

N
SE

-

RFD

R
FD

ADC_H

AD
C

_H
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M
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M

R210 27K 0603TRACK_PWM
R212 18K 0603SLED_PWM
R213 15K 0603SPINDLE_PWM
R211 27K 0603FOCUS_PWM

C202

1N0
0603

C203

1N0
0603
NF

C258

27N
0603

C204

1N0
0603

TRACK_S
SLED_S
SPINDLE_S
FOCUS_S

DGND

TRACK_S
SLED_S
SPINDLE_S
FOCUS_S

D
R

VS
B*

DRVSB*DRVSB*

O
P

E
N

OPENOPEN

C
LO

SE

CLOSECLOSE

IN_SW

IN_SWIN_SW

OUT_SW

OUT_SWOUT_SW

HOME_SW

HOME_SWHOME_SW

C248

33P
0603

C249

33P
0603

C250

33P
0603

C251

33P
0603

C252

33P
0603

C253

33P
0603

C254

33P
0603

C255

33P
0603

C256

33P
0603

C257

33P
0603

DGND

PRESET*

+3V3D

DGND

RESET

P212

P213
P214

P211

P200

P205

P202

P203

P204

P206
P207
P208
P209

P287

C259
100UF
10V
YXF
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1
2
3
4

CON205
AMP
CT

D
O

W
N

LO
AD

_R
X

D
O

W
N

LO
AD

_T
X

DGND

+5VD

R207

10K 0603

Port 1 debug & remote control

SCART_BLUE
SCART_RED

SCART_GREEN

COMPOSITE

R216 390R 0603

R217

75R
0603

R218

75R
0603

R219

75R
0603

R220

75R
0603

DGND

1 8RP200A 33R
2 7RP200B 33R

63RP200C 33R
54RP200D 33R

1 8RP201A 33R
2 7RP201B 33R

63RP201C 33R
54RP201D 33R

R226 33R

R227 33R
R228 33R

P215
P216
P217
P218

P219
P220
P221
P222

P223

P224
P225

DGND

VID0

VID1

VID2

VID3

VID4

VID5

VID6

VID7

VID_CLK

HSYNC*
VSYNC*

To video board

R221 430R 0603

DGND

P210

TMDS_D2+TMDS_D2+

TMDS_D2-TMDS_D2-

TMDS_D1+
TMDS_D1-

TMDS_D0+
TMDS_D0-

TMDS_CK+
TMDS_CK-

TMDS_D1+
TMDS_D1-

TMDS_D0+
TMDS_D0-

TMDS_CK+
TMDS_CK-

HDMI_DETHDMI_DET

HDMI

DDC_SDA
DDC_SCL

+3V3D

MCLK_VADDIS

R229 33R
R230 33R

R231 33R

P227
P228

P229

ABCLK

MCLK_VADDIS

ABCLK

ALRCLKALRCLK

PCM/DSD0

R232 33R PCM/DSD1R233 33R

R235 33R

PCM/DSD2

PCM/DSD3

P283
P284

P286
R234 33R SPDIFP285

DIGITAL AUDIO

FPCLK
FPDOUT
FPSEL_VFD

FPSEL_SW

FPDINFPDIN

FPSEL_SW
FPCLK

FPSEL_VFD
FPDOUT

Front panel

IRRCV

A01 A12 A23 SDA 5

SCL 6

WP 7

IC203A

24LC08BT/SN
SO-8

R225

2K2
0603

R224

2K2
0603

+3V3D

DGND
DGND

NF

GND4

VCC8
IC203B

24LC08BT/SN
SO-8

C238
100N
16V
0603

+3V3D

DGND

RESET*

CLK27M_VADDIS

MD
MC
ML_8740_0
ML_8740_1
ML_8740_2

ML_8740_3

595_DATA

HDMI_INT*

595_CLK
595_LATCH

COMPOSITE_B

TRIGGER_IN*

MUTE*

1 2 3 4

CON206 AMP CT

R214
15K
0603

R215
15K
0603

DGND

DGND

+5VD

NFUSB

USBDP
USBDN

SERIAL_TX
SERIAL_RX

1
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3
4
5
6
7
8
9
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11
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13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
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CON207

MOLEX
52806

SDA
SCL

C207
1N0
50V
0603

DGND

C261
100UF
10V
YXF

C260
100UF
10V
YXF

                Normal         Program      Debug
FLASH     MEMCS0*   MEMCS0*  
 MEMCS1*
SRAM      not used      not used     MEMCS0*
ADD0       pull-down    pull-up         pull-down
ADD1       pull-down    pull-down    pull-up

Audio channel  PCM mode              DSD mode
0                        L / R (of 5.1 o/p)     L
1                        LS / RS                   R
2                        Centre / Sub           LS
3                        2 ch downmix          RS
4                        not used                  Centre
5                        not used                  SUB

SDA
SCL

VC
C

RST

G
N

D

IC201

LM809M3-2.93
SOT-23

R222

4K7
0603

R223

4K7
0603

R237

4K7
0603

+3V3D

R238

75R
0603

R239

75R
0603

C268
10N
50V
0603

DGND

L206

600R@100MHz

Place C257 and C248 very close to V888

DSD4

DSD5

R240
33R

P288

R241 33RP289

SDA
SCL

+3V3_PWM

C262
10uF
10V
1206
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10V
1206
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10V
1206
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10V
1206
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10uF
10V
1206

C267
10uF
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100N
16V
0603
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100N
16V
0603

C271
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16V
0603

+3V3D

+1V8D
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P241

P242

P295

P297

P296

Spare
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SERIAL_TX

R242

4K7
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+3V3D

R243
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A124

A223

A322
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A619
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A88

A97

A106

A115
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S
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VD

D
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DQ1 31

DQ2 33

DQ3 35

DQ4 38

DQ5 40

DQ6 42

DQ7 44

DQ8 30

DQ9 32

DQ10 34

DQ11 36

DQ12 39

DQ13 41

DQ14 43

DQ15 45

NC/VPP13

OE*28 CE*26

N
C

/V
C

C
Q

47

WE*11 RST*12

VS
S

27

WP*14

A1717

A1816

A19/NC9

A2010 NC/A1915

IC202

39VF3201
L988SW
TSOP-48

Spare

Spare

1
2

CON208

DGND

NF

R244

4K7
0603

DGND

M
EM

AD
D

20

PROGRAM*

05_E242 PG 08/12/05 Production Release 1.0

NF

NF

NF

NF

06_E029 PG 15/03/06 Issue 2 PCB (changes only affect DV139) 2.0

06_E036 PG 20/03/06 Add thermal attach pads to IC200 3.0

HS200

3319B+T410-01
20.9C/W

06_E093 MJT 12/06/06 Add heatsink to top of Vaddis 3.1

Mark Tweedale
markt@arcam.co.uk

01223 203210 (direct)
01223 203200 (switch)
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L988C03 Front End.Sch

DV137 Front End

Contact Engineer: L988CT12-Jun-2006

INITIALS

Printed: 3 13Sheet of

Notes:

Contact Tel:

A & R Cambridge Ltd.
Pembroke Avenue

Cambridge CB5 9QR
Waterbeach

ARCAM

A2
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24
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27

CON300

MOLEX
52559

OPU

DGND

DGND

TR302

BC327
TO-92

L300 600R@100MHz+3V3D

C303
100N
16V
0603

DGND

C300
100UF
10V
YXF

R300

220R
0603

DVD_LD

C317

47UF
35V
YK

TR300
MMUN2111LT1
SOT-23

DRVSB*

LASER DRIVERS
DVD

TR303

BC327
TO-92

R301

220R
0603

C318

47UF
35V
YK

TR301
MMUN2111LT1
SOT-23

CD_LD

CD

DVDLD_OUT

CDLD_OUT

+3V3_LD

C320

47P
50V
0603

DGND

C321

47P
50V
0603

DGND

+5VD L302 600R@100MHz

C304
100N
16V
0603

DGND

C301
100UF
10V
YXF

+5VRFA L303 600R@100MHz

C306
100N
16V
0603

C302
100UF
10V
YXF

+5V_OPU

GND_LD

OPU_HFM

C305
100N
16V
0603

DGND

DGND

+5V_OPU

P305OPU_MD

P303

P301

P302

P300

TR308

KTC2875
SOT-23

R322
4K7
0603

TR310

MMUN2211LT1

SOT-23

TR309

KTC2875
SOT-23

CD*_DVD

+3V3D DGND

CD_MDCD_MD

0=DVD,1=CD DGND

DVD_MD

CD_DVD_SW

1=CD,0=DVD

DGND

P306

P307

P309

P304

P317
P318

R321
470R

0W125
0805

DVD_MD

RFERFE P319

C319

47UF
35V
YK Close to OPU

OPU_VREF R325

33R
0603

VCP320

DGND

DGND

RFFRFF P311
RFBRFB P312
RFARFA P313
RFRF P314

RFDRFD P315
RFCRFC P316

TACT-
TACT+
FACT+
FACT-

C307
100N
16V
0603

C308
100N
16V
0603

DGND DGND

STBY28 BIAS27

CFCERR23

VINFC1

CFCERR12 VOFC+ 14

VNFTK20

VOTK+ 15

VINSL+4

VINSL-5

VOSL6

VINTK26

CTKERR125

VOLD+ 17

VOFC- 13

CTKERR224

VINLD23

PV
C
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9
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8

VNFFC7
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N
D
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PV
C

C
2

21
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G

N
D

22

VOTK- 16

G
N

D
H

S
29

G
N

D
H

S
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IC301

BA5954FP-E2
HSOP-28

+5VM

C335
220UF
16V
YXF

C312
100N
16V
0603

C313
100N
16V
0603

DGND

DGND

FOCUS_S P331

C324
100P
0603

R344

47K 0603

P332P330

P329

FACT-

+3V3D

R345
100R
0W063
0603

R346
100R
0W063
0603

R343
47K
0603
NF

DGND

VC2

C310
100N
16V
0603

C311
100N
16V

0603

P328

Use +3V3D because Vc must be = VDDPWM/2

R318

10K 0603 R351
6K8
0603

C327
4N7
50V
0603

SLED_S P343 P344
P348

MOTOR DRIVER

SLED-
SLED+

R304 1R0 0805
R305 1R0 0805 FACT-

FACT+

R306 1R0 0805
R307 1R0 0805

P333

P335

P336

TACT-
TACT+

TACT-TRACK_S
C325

100P
0603

R319

10K 0603

SPINDLE_S

P354
P355

P351

P346

P349P345

P350

P347

DVRSB*

DVRSB*

DGND

SPDL-
SPDL+

P356

1
2
3
4
5
6

CON302

JST
PH

SLED & SPINDLE

R317
10K
0603

+3V3D

HOME_SW

DGND

C314
100N
16V

0603

DGND

2

3
1

8
4

IC302A

LM358AM
SO-8

R348

470K
0603

R349
470K
0603

R333
1K0
0603

C315
100N
16V

0603

DGND

DGND

DGND

DGND

NF

NF

6

5
7

IC302B

LM358AM
SO-8

DGND

BEMF CCT 1 NOT USED

R330

1K0
0W063
0603

R334

1K0
0W063
0603

C328

22N
16V
0603

D300
BAT54S
SOT-23

SPDL_SENSE+

C316
100N
16V

0603

R310

2K2
0W063
0603

+3V3D

DGND

SPDL_SENSE-

P340

P341 P342

P359

P360

P358

BACK-EMF CIRCUIT

R350

39R
0W125
0805

R352

120R
0W125
0805

2

3 18
4

IC300A

LM393M
SO-8

C309
100N
16V
0603

DGND

+5VM

DGND

R326

1K0 0603

R327

1K0 0603
R337
220K
0603

R335

220K
0603

R339

3K3
0603

P321

P322

P325

DGND

NF

NF

NF

NF

NF NF

NF

6

5 7
IC300B

LM393M
SO-8

R328

1K0 0603

R329

1K0 0603
R338
220K
0603

R336

220K
0603

R340

3K3
0603

P323

P324

P326

DGND

NF

NF

NF

NF

NF

NF

TACT+

TACT-

FACT+

FACT-

R342

360R
0W063
0603

R341

360R
0W063
0603

NF ADC_H

DGND

OFFSET CANCELLATION CCT NOT USED

P327

OPEN

CLOSE 1
2
3
4
5

CON301

JST
PH

TRAY-
TRAY+

TRAY
R315
10K
0603

R316
10K
0603

OUT_SW

+3V3D

C322
1N0
50V
0603

DGND

C323
1N0
50V
0603

DGND

IN_SW

G
N

D
1

OUT1 2

P13

Vz4

IN15

IN26

VC
C

1
7

VC
C

2
8

P29 OUT2 10

IC303

LB1641
SIP-10

C330
100N
16V
0603

C332

100UF
25V
YK

C329
100N
16V
0603

+12VD

DGND

DGND

C331

47UF
35V
YK

R311

15K
0W063
0603

DGND

C333

10N 50V
0603

OPU connector pin out
 is reversed with respect
 to OPU, since FFC
 cable has contact
 surfaces on SAME
SIDE.

+5

REG300
L7805CV
TO-220

+12VD

C334
100N
16V
0603

C326
220UF
16V
YXF

Motor driver now has its own regulator

HS300A
PF752
23.7C/W

+5VD

+5VD

P361

P308

R320

1K0
0603

R308

10R
0W063
0603

R302
10R
0W125
0805

R303
10R
0W125
0805

R312

0R0 0805

TR304

MMUN2211LT1

SOT-23

DGND

R314
470R

0W125
0805

+5VD

NF
P310

R313

0R0 0603 NF

R323

3K3
0603

R309

3K3
0603

BEMF CCT 2

NF

NF

NF

NF
NF

NF

NF

NF

R347
1R0
0805

R331

0R0
0603

R332

0R0
0603

R324
6K8
0603

DZ300

BZX84C
5V6
SOT-23

SPDL_OUT-

05_E242 PG 08/12/05 Production Release 1.0

06_E029 PG 15/03/06 Issue 2 PCB (changes only affect DV139) 2.0

06_E036 PG 20/03/06 Add thermal attach pads to IC200 3.0

06_E093 MJT 12/06/06 None to this sheet.  Add heatsink to top of Vaddis 3.1

Mark Tweedale
markt@arcam.co.uk

01223 203210 (direct)
01223 203200 (switch)
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L988C04 Clocks & Buffers.Sch

DV137 Clocks & Buffers

Contact Engineer: L988CT12-Jun-2006

INITIALS

Printed: 4 13Sheet of

Notes:

Contact Tel:

A & R Cambridge Ltd.
Pembroke Avenue

Cambridge CB5 9QR
Waterbeach

ARCAM

A2

DGND

DGND DGND

CLOCK GENERATOR

CLK27M_VADDIS

AUDIO CLOCK BUFFERS

MCLK_VADDIS

MCLK_DAC0

MCLK_DAC1

MCLK_DAC2

ABCLK

ALRCLK

I2S/DSD BUFFERS

DGND

ABCLK_DAC0

ABCLK_DAC1

DGND

ALRCLK/DSD0

ALRCLK/DSD2

ALRCLK/DSD4 PSUFS0
PSUFS1

DGND

PSUCLK

I04

I13

Y 5

!Y 6

E7

I22

I31

I415

I514

I613

I712

S011

S110

S29

IC412A

74HC151D
SO-16

+3V3D

+3V3D

+3V3D

+3V3D

VCC 16

GND 8

IC412B

74HC151D
SO-16

+3V3D

PSU CLOCK DIVIDER

PSUCLK SHOULD BE 44.1kHz OR 48kHz

Fs              PSUFS1     PSUFS0     PSUCLK
44.1kHz     0                 0                 44.1kHz
48kHz        0                 0                 48kHz
88.2kHz     0                 1                 44.1kHz
96kHz        0                 1                 48kHz
176.4kHz   1                 0                 44.1kHz
192kHz      1                 0                 48kHz
others        1                 1                 OFF 
 (use this for 32kHz & DSD mode)

DGND

Audio master clock frequency for different sample rates

Fs                 Master clock frequency           PLLSEL DIV0* DIV2* DIV8*
32kHz          12.288MHz        (384 x Fs)       1            1        0         1
44.1kHz       11.2896MHz      (256 x Fs)       0            1        0         1
48kHz          12.288MHz        (256 x Fs)       1            1        0         1
88.2kHz       22.5792MHz      (256 x Fs)       0            0        1         1
96kHz          24.576MHz        (256 x Fs)       1            0        1         1
176.4kHz     22.5792MHz      (128 x Fs)       0            0        1         1
192kHz        24.576MHz        (128 x Fs)       1            0        1         1
DSD 44.1k   2.8224MHz        (64 x Fs)         0            1        1         0

DGND

C423

100UF
10V
YXF

C425

100UF
10V
YXF

C413

100N
16V
0603

C414

100N
16V
0603

C404

100N
16V
0603

C406

100N
16V
0603

P426

P427

P460
P461

P462

P465

P463
P464

P466

X400

27MHz
HC49

ITEM400 1 Pad Damping 7.5x6x3MM RubberE828AP Fit on one side of XTAL (see assembly drawing)

C405

100N
16V
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CLK3

D2

SD
*
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R

D
*

1

Q 5

!Q 6

IC403A

74LVC74AD
S0-14R410

100R 0603

R411
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+3V3D

5 6

4 IC405B
74LVC125AD
SO-14

R413

100R 0603

9 8

10

IC405C
74LVC125ADSO-14

CLOCK DIVIDER
OE*19

A017 Y0 3

A115 Y1 5

A213 Y2 7

A311 Y3 9

IC408B

74LVC244APW
TSSOP-20

OE*19

A017 Y0 3

A115 Y1 5

A213 Y2 7

A311 Y3 9

IC407B

74LVC244APW
TSSOP-20

ABCLK_DAC2

OE*19

A017 Y0 3

A115 Y1 5
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D
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To allow testing with Vaddis PLL enabled
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DGND

Setting DIRECT_MCLK* low allows
 master clock to be sent direct to DAC in
 DSD mode (instead of via vaddis) for
 improved jitter in DSD mode.
This may be removed from the design if it
 is found to adversly affect jitter in PCM
mode
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R438
10K
0603
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ITEM401 1 INSULATING PAD FOR HC49 CRYSTALSF087 Fit to X400 to insulate from PCB
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63 RP405C 100R

54 RP405D 100R
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Option to allow 5.6448MHz clock if required

05_E242 PG 08/12/05 Production Release 1.0

06_E029 PG 15/03/06 Issue 2 PCB (changes only affect DV139) 2.0

06_E036 PG 20/03/06 Add thermal attach pads to IC200 3.0

06_E093 MJT 12/06/06 None to this sheet.  Add heatsink to top of Vaddis 3.1

Mark Tweedale
markt@arcam.co.uk

01223 203210 (direct)
01223 203200 (switch)
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05_E242 PG 08/12/05 Production Release 1.0

NOTE: ALL PARTS FOR LEFT/RIGHT OUTPUTS ARE
 NOT FITTED FOR DV135

FITTED FOR DV135 ONLY

06_E029 PG 15/03/06 Issue 2 PCB (changes only affect DV139) 2.0

06_E036 PG 20/03/06 Add thermal attach pads to IC200 3.0

06_E093 MJT 12/06/06 None to this sheet.  Add heatsink to top of Vaddis 3.1

Mark Tweedale
markt@arcam.co.uk

01223 203210 (direct)
01223 203200 (switch)
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06_E093 MJT 12/06/06 None to this sheet.  Add heatsink to top of Vaddis 3.1
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L988C09 Buffer & PLD.Sch

DV137 Digital video buffer & PLD

Contact Engineer: L988CT12-Jun-2006
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01223 203200 (switch)



ISSUE

DRAWING NO.

DRAWING TITLE

DATE

Filename:

ECO No. DESCRIPTION OF CHANGE

L988C10 Video Encoder.Sch

DV137 Video Encoder

Contact Engineer: L988CT12-Jun-2006
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A & R Cambridge Ltd.
Pembroke Avenue
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Waterbeach
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DV137 HDMI output 2

Contact Engineer: L988CT12-Jun-2006
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