NP D1 Clone Ver 3 Assmebly Manual

Marking on board (next to U15):

BAL PCM63 DAC
2007-10 DIY FUN
NP D1 Clone V3

Major differences from Pass D1 DAC:

1.
2.

3.
4.
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No PLL, no uP, no remote.

Use CS8412, CS8414 (require 8414 to 8412 camviedard) or DIR9001 receiver
(require a separate DIR9001 to 8412 converter hoard

Double series regulator for Digital section amélogy sections.

Use LM317/LM337 regulators instead of 78/79eseregulators. Thus
LT1085/LT1033 regulators are also can be used.

Change the Pass mosfet IV to Jfet IV and adaff@h(source follower) at output
stage to reduce the output impedance.

Jfet IV supply from a low noise regulator baseBorbely Erno concept.

Output path add a relay mute for power on/off poise and power on delay — NP
Mes@Dutput signal level fine adjust at IV stageensure fully balance mode
operation.

Major Features:
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Two SPDIF digital inputs: - 1) RCA and 2) XLRaweparate coupling pulse
tRepivaddwo transformers 18Vx2 30VA and 9Vx¥Bao work.

Output is Single Ended or XLR balance output.

Digital inputs are selected by two relays witbvasupply on a jumper. The jumper
select can be extended to a front panel selectisviot digital input select.

Input receiver IC CS8412/8414 can be set torlBdit output mode (D1 original
design is 18 bit output mode) by jumpers J28 & J29.

SM5842 can be set to 16 or 18 bit input signadlenby jumper J22.

Keep the functions Polarity, Jitter and Ditheyda of the SM5842 by jumpers J5,
J6 and J7 respectively.

The input clock for SM5842 can be selected junger from either 8412/14
(receiver chip) or on board XO by J9. The XO cloek also be output to external
transport via connection J20.

The SM5842 output bit mode is fixed at 20 bitsRCM63.

10. J21 will set the De-emphasis function whenredéht receiver chip is used.

11. SM5842 data output will be muted when the drED is ON.

12. Add a Lock LED which is in reverse logic of theor LED to indicate signal is
13. lockdCH Jfet IV module, there are 3 pots neeld adjusted:

a. Input dc level to OV point B1~4 on pch: R2 fdk,BR11 for B2, R22 for B3
and R32 for B4.

b. Output dc level at half of +ve supply voltaggaint A: R1 for A1, R10 for
A2, R21 for A3 and R31 for A4. Since the point#e covered by the 2700p
silver mica, use the points at the C4, C15, C253% (big 10uf) at the DAC



side. Example if supply voltage is +18V, the pdvghould be at +9Vdc to
provide max swing of output signal.

c. Output level of AC signal: require a Test CDL&Hz or other freq and a AC
voltmeter. All the AC output level need to be atgd to same value at the
output socket (+/-out points for left and right).

Stuffing and Adjustment Procedures:

The approach for successful assembly:
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Steps:
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10.

11.

12.

Main supply +/-23V is working

Main supply +/-12V is working

+/-18VL & +/-18VR Low noise regulators are warli(P3, P4, P5 & Pénarked +/-
20V on PCB

+/-5V regulators for PCM63 are working

Digital section +8V regulator is working

All 5V regulators LT1117-5 are working in diditection.

Verify the input relay is functioning

Verify the output relay is functioning

Pre adjust Point As and Bs at target dc voltages

. Plug in the IC one by one to see if the suppltage is still at normal and no smoke

come out in digital section.

. Check for any oscillation on the Jfet IV.
12.
13.

Plug in PCMG63 for final adjustment of point &sd Bs.
Warm up for 1 hrs and do final adjustment arasarement.

Solder LT1117 regulators on the digital section.

Solder resistors, LED and rectifier/diodes, ritbeepolarity.

Solder all jumper pins, do not short the pins.

Solder film capacitorssilver mica 2700pf after POTs

Solder IC sockets

Solder bead, inductors

Solder Pulse transformer

Solder input/output connectors if used

Solder all pots (VR) +or R2, R8, R9, R11, R17, R22, R18 and R32, you eyt
to reverse the position so as the 2700 mica cdmuailblock you from adjustment
Bodder small E-caps (22uF to 330uF); note the pgl8quare pad is +ve, Round is -
ve —Note that C60 and C77 do not have enough spadeedayout.

Solder the low noise Regulator +/-18V sectif@t JTransistors C2240/A970 /
LM336 etc.. (do not solder jfet IV fets)

Solder all relays Note that K3 and K4 has two leads pre-cut and tine pn the
pcb has to be cover by insulation tape to preventwo pins from grounded.
White color tape will be used as the black tagagsfor visual demo purpose.



14. Solder big E-caps (1000uF(; note the polanjya®e pad is +ve, Round is —ve.

15. With a transformer of 18Vx2, the P1 and P2 &hbe at +23 and -23Vdc, max +/-
25Vdc, respectively. Check LEDs D9/D10 datthe voltage discharge first before
going further

16. Solder IRF610/9610 with heat sink and insulatioeethNote that the heatsink is
grounded and thus the mosfet must be insulated itrom

17. Power up again. Verify the +/- 18V regulat@sP3, P4, P5 and P6) are working
and adjust the output voltage to +/-18V dc withi@3Y. Power off.

18. Then solder the Jfet IV FETs section.

19. Power up again and adjust Pot R1 until Poitd BVdc, Adjust Pot R2 until Point
B is OVvdc.

20.Repeat to solder other Jfet IV section and adjakages as aboverou need to
look for the related position or parts for measweti adjustment!!

21. Then solder the heatsink and regulators aswelo

22. Solder the LM317 and LM337 (U2/U3, U5/U6, U90JU12/U13) with heat sink in
pairs.

23. THIS IS THE MOST DIFFICULT PART OF ASSEMBLY

24.There are two way that U2/U3 and U10/U11 is poweredither from +/-12V raw
digital supply or from +/-18V analogy regulator. This section involves solder of
jumper wire (0.8 to 1mm dia single core copper oriver wire) at the bottom of the
pcb (no marking) and thus the wiring must be very ery careful!

25. Don’s ask me which way is better sound and ugeur ears!!

26.Blue is powered from +/-12V digital supply:

a. When J3 (+12V pin) is power with +12V (via a wie from J25), U2 is powered.

b. When J4 (-12V pin) is power with -12V (via a wie from J1), U3 is powered.

c. When J8 (+12V pin) is powered with +12V (via a ire from J25), U9 is
powered.

d. When J27 (-12V pin) is power with -12V (via a we from J1), U10 is powered.

e. Connect also 4 ground wires from J17/J26 to tH&” hole of J3/J4/38/J27.
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f. So total there are 8 wires at the bottom of PCB.
27.Greenis powered from +/-18V analogy regulators:
a. J3 +12V point connect to C45 + pin (square).
b. J8 +12V point connect to C63 + pin (square).
c. J4 -12V point connect to C46 — pin (round).
d. J27 -12V point connect to C64 — pin (round).
e. Note that this is quite difficult to locate thecorrect pin on the capacitors as
there is no marking at the bottom of the pcb.
f. Connect also 4 ground wire from J19/J23/324 toled “G” holes of
J3/J4/38/J27. You may be running out of holes atl®/J23/J24!
28. No matter you use method 26 or method 27, youust also connect L21 bead from
digital to analogy ground together.

30. Analogy supplier jumpers:
31. When JMP2 is shorted, U5 is powered by +18Vletgr Q33.
32. When JMP3 is shorted, U6 is powered by -18Vilagr Q34.
33. When JMP5 is shorted, U12 is powered by +1&Wlegor Q35.
34. When JMP6 is shorted, U13 is powered by -1&\Wlegor Q36.
35. Verify all the 5V regulators output voltagetét 5V +/-0.03V at the PCM63 IC
socket positions.
a. Pin2=+5VA
b. Pin11=-5VD
c. Pin13=+5VD
d. Pin 28 =-5VA
36. Verify the +18/-18V regulators are still at @t voltage. This voltage should not
change more than 0.05V or else something may begvro
37. Back to Digital section: When you power up digal section, you do not need to
power up analogy section together!
38. Solder the LM317 (U20) regulator with insulagoheatsink.
39. Short JMP1 and then the LT regulators are pegvaow.
40. Check all LT117 regulators are at +5V outputhatheat sink (or middle pin).
41. Check the pin 22 of U16 is at +5V, it is togersive to burn your SM5842 IC!
42. Check the pin 7 and Pin 22 of U15 are at +3¢,a88412 is also not cheap!
43. Before plug in any IC, set the jumper as beld® default mode with 8412 or 8414
receiver):
J2 D input Sel, short RCA side two pins
J28 short
J29 open
J5 Pol Sel short pin1/2, NorPol side two pins
J9 Clk Sel short 8412 side two pins
J21 Dem Sel short 8412 side two pins
J22 bit sel short 8412 side two pins — 18bit
J6 jitter sel any side two pins short
i. J7 Dither sel any side two pins short.
44. Check U15 pin 7 & 22 is at 5V, then Plug in 8d.2 and check pin 7 and 22 still at
+5V.
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45. Check U16 pin 22 is at 5V, then Plug in 584 @mnd check pin 22 still at +5V.

46.Plug in all 74VHCB86, check pin 14 at +5Wote that polarity of IC!

47. See for following to verify the digital sectiworking:

48. Power up the digital section, the error LEDwtddoe ON and Lock LED should be
off. Then inject a SPDIF signal to the RCA digitalocket, the Error LED should
be OFF now and Lock LED should be ON. The DemLEButd be OFF if the
signal do not carry any De-emphasis signal.

49. Use a scope to check if there is pulsed at @HE,DOL and DOR (150 ohm resistor
R85/86/87, R92/93/94, R99/100/101, & R106/107/10&lon’t have scope, use a DC
voltmeter and check voltage is about 1.4 to 2.5Vdc.

50. Power down and go back to DAC section.

51. Plug in PCM&63 first chip.

52. POWER up both Digital and Analogy supply.

53. Verify the lout is at OV dc (point B), if not, fineine the R2 (R11/R22/R32 for other
DAC). Note that this voltage should not change matter the first Pre-adjustment.
Check point A still at about 9V, if not, adjust RR10/R21/R31 for other DAC).

Due to the variation of the sinking and drivingaidiurrent from PCM63, you will
need to fine adjust the point A and B voltag®oreover, for the point A and B
voltage is more or less independent to each other.

54. Repeat for other PCM63 one by one.

55. Check the points A and B to see if the voltagesstable for power on and off.

56.Power down and Solder the 4 BIG film caps 10ufere some good capacitor with
shielding is recommended. Eg E-cap like black gat film cap wrap by copper
foils grounded to J19.

57.Check the points A and B dc voltage again andat&hbe very close to the
readings at step 53f the voltages is not same and point A is chandemore than 1V
and point B is more than 0.15 to 0.3V dc, then thieig capacitor may cause some
oscillation and go to next step to trouble shootElse skip next step.

58. Check for Jfet IV for any oscillation (using ascope of >100MHz), the symptom is
that Point As and Bs dc voltage is not stable. Meover the output sound will be
distorted! The cause of the oscillation is due tthe bulky 10uf film capacitor cross
couple to each other for +/- signal swing. The oplcure is to shield the bulky
capacitors by using copper foil to wrap around théoody and then ground the shield
to star ground point J19. Note that the ground bog of the cap cannot touch any
pad of the C4/C15/C25/C36 or else the signal is stexl to ground! Position the
capacitors by 90 deg will also help reducing the oss couple. Any shielded E-cap or
oil cap with metal can is also good as there willdono leakage of signal.

59. Shielding with big film capacitors below:



62. '
63. If everythlng IS fme plug in transport anduyghould hear mu3|c from the output.

64. Play a test CD at 1kHz.

65. Measure the voltage output at the 4 capadidr€15/C25/C36 and the Vrms
should be about 2Vrms. Adjust the pot R8, R9, Rid R18 so that the voltages
output at the +out and —out sockets are within @VOMs.

66. Perform usual measurement for output voltagéorion and noise etc...

67. Warm up the set for 1 hrs and adjust the veltgoint A and B again when
needed.



68.

69.
70.

For the output mute and delay, the relay K3khdhould be on after about 5
seconds power on but should cut off the outputadignmediately when power off
without hearing any pop noise.

If everything works fine, you have owned onéhaf best sounding PCM63 DAC.

| have no suggestion for tweaking the DAC weixotic parts and it is not my way to
spend my hard earn money! Tweak it if you warggend the money but expensive
part has no guarantee of good sound.

Changes relative to D1 ver 2:

1.
2.
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10.
11.
12.

13.
14.

15.

16.
17.

18.
19.

20.

21.
22.

23.

Able to use DIR9001 daughter board upgrade be&id4 daughter board.

Add one more K170 footprint on the input of Jiéto that two BL grade fets can
be used instead of V grade K170 (can't find).

Add one more pad for J74 current source in 8@4¥ grade ldss 15mA fet is not
fenladge pad sizes of passive parts like resist@pacitors and inductors etc.
Increase pcb thickness to 2mm with gold platedugh holes.

Add more pitch size selection of output cougpacitor — 10uF (max 2 inches).
Add ground plan on the bottom size of digitadte®n to improve grounding.

Add LM317 for pre-regulation for digital ICs atfien LT1117-5V regulator for
each digital IC.

Only use LM336-5V voltage reference at +/-18W looise regulators in analogy
supply. LM336 has lower noise compare to TL431.

Eliminate 90 deg turn on trace for digital sigpaths.

Correct D10 polarity mark “+”.

Separate the digital supply of PCM63 from thalagy supply. Feed by either the
+/-18V analogy supply or +/-12V digital supply seat

Two ground plans (D & A) and single point ohoection at the centre location L21.
Add more via hole to improve the groundingogt &nd bottom ground plan of
digital section.

Add ground points J19/323/324/J17/J26 so ilat dan add additional star ground
if required. The can reduce ground plan noiseceffe

Add TO-220 type fred diode pad for all rectidesides standard DO-35 diodes.
Move the Jfet IV next to the current outpuP@M63 to eliminate any noise pickup
or leakage. This will improve the subsonic andageaf the sound.

Add output relay for power off mute and powerdelay.

Change analogy transformer from 24V x 2 to ¥&/ Use +/-18V for the Jfet IV
instead of +/-20V dc.

Add selection of 8412/14 output at 16 or 1&mtde and also SM5842 input at 16 or
18bit mode.

Improve all pot tuning to clockwise direction.

Add jumper (or hard wire) for all LM317/337 tégtors and thus easy to connect
external dc source for comparison.

One heat sink type — easy to source parts.



Jumper Functions:

JMP type: Must be shorted for normal operation.

JMP jumper From To Remark

JMP1 +12V U20 input +8V digital pre-regulator

JMP2 +18VL U5 input +5V regulator Left

JMP3 -18VL U6 input -5V regulator Left

JMP5 +18VR U12 input +5V regulator right

JMP6 -18VR U13 input -5V regulator right

Digital Section Jumper Selegtin 1 isin Square pad, short either pin 1-2 or 2-3

Designation | Function Short Pin 1-2 Short Pin 2-3

J2 Input Digital source RCA - J15 XLR —J16

J9 ®NaB842 Clock (XTI) Use 8412 MCK, Use XO, reserved

input select default

J6 SM5842 Jitter Select Free mode Normal mode

J7 SM5842 Dither Select Dither ON Dither OFF

J21 De-Emphasis Select 8412/8412 receiyer 900lvesce

J22 SM5842 bit input select 18bit — 8412/8414 1618001

J5 Polarity Select - Phase Normal Reverse

J28/329 8412/14 output bit select Short J28 & OperShort J29 & Open
J29, 18 bit mode J28, 16 bit mode

Operation modes:

There are two operation modes when 8412 or 84XivwexIC is used for U15.
1. 18 bit: This is the original design of NP D1412/8414 is output at 18bit mode (J28
short, J29 open) and the input of SM5842 is sefleatd 8 bit input mode (J22 pin 1-
2 short).
2. 16 bit: This is a new option. 8412/8414 is autpt 16 bit mode (J28 open, J29 short)
and the input of SM5842 is selected at 16 bit inpade (J22 Pin 2-3 short).

For DIR9001 converter board, there is only one ntodese at 16 bit.
On 9001 converter board:
Set J3 short and J1, J2, J4 & J5 open.
On DAC main board:
Set J22 to Pin 2-3 short — 16 bit mode.
Set J21 to Pin 2-3 short — 9001 de-emphasis mode
Note that J28 and J29 will not affect the outputimof the 9001 converter board.

Thus there are totally 3 possible way to run th ® DAC and these modes can be
combine with the Jitter free, Dither on/off and &dl to see which way sound best.

Enjoy!



Update June 2008:
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C4/C15/C25/C36: Use Black Gate Non Polar 100 B&ap.
C24/C35/C223/C229: Change from 1000uf 35V back00uF 16V.

R123: 110ohm for XLR digital input; 75 ohm foNB input; 50ohm for RCA input.
C10/C20/C31/C41: Change from Panasonic FC t@gfdde; 47uF 25V to 100uF
25V (or even BG FK 100uF 25V). These capacitoestlae analogy supply
decoupling just next to the Jfet IV +ve supgyll.2mm
C100/C124/C128/C140/C149/C173/C177/C189: Chénoge Panasonic FC to FM
grade; 47uF 25V to 100uF 25V (or BG NX 47uF 6.3Whese capacitors are the
analogy supply decoupling capacitors just nexhtoRCM63 ICs6x11.2mm

Add a decouple capacitors Panasonic FC 27uR@%3\¥ 5V regulators ground
resistors at R97, R98, R105, R109, R112, R113, R1RG27 (300 ohm)5x11.2mm
Use PCM63P-K2, Y or KY chips.

Add Q37, Q38, Q39 & Q40 — K170BL matched to ald@imA to reduce the input
impedance of the Jfet IV portion. This will chartbe sonic, tonal balance and
distortion level of the Jfet IV.

Layout Correction:

1.
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Change output mute circuit to short the outpiground using the relays. By pass
relay contact to eliminate contact resistance! $aggy Paul.

1000uF 35V capacitors are too close to eachrloitiesbmm

C59/C52, C54/C60, C70/C77, C72/C78 are too diosach other, add 1 to 2 mm
space (us€émmdia).

C4/C15/C25/C36 trace not to be parallel or putivay each other.
C10/C20/C31/C41: change@om Dia
C100/C124/C128/C140/C149/C173/C177/C189: ch&m@enm Dia.

R97, R98, R105, R109, R112, R113, R126 & R12# Aecouple cap 10uF to 22uF
in parallel fmmdia). Add to R145 also.

Add diodes 1N4001 to all regulators; 2 eactpfawer on/off voltage discharge path.
R90 3W resistor increase pitch and pad size.

Update Aug 2008:

This update is to use two 5600uF 35V audio caparitthe main analogy supply
filtering as shown. This is to improve the filiegiand overall sonic of D1V3.

1.

2.
3.

Drill two holes 2mm dia at location C83 and C8&@ote that the hole on the ground
plan must be located 10mm away from the other &slie pitch of the capacitor is
Bamap.away the white solder mask on the botidemas shown as picture below.
Change R81 and R82 resistors from 5R1 to 0.47dlom. Use 2W resistor if
available, minimum 1W.
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