&}

Channel 1 Channel 2 Channel 3

JIL J2L 3L

KI1A K2A
TQ2 TQ2 K5LB K6LB
K7A
I CHI1 CH2 CH3 CH4 CH5 CH6 R30L47K
AERIE T J J inlefipos J J J
1
inleftneg
Vo
7ERO P Dual opamps are National Semi LM4562 in DIL-8 footprint. Neutrix XLR Female connectors NC3FAH or NC3FAAH LRI AERID)
B - Pin-compatible alternatives are OPA2134, OPA2604, and Neutrik XLR Male connectors NC3MAH or NC3MAAH B
outleftpos
RIL  RIIL RI3L RI5SL RI7L  RI9L R2IL  R23L AGND
1KO _ 560R S560R _ 470R 470R 1K 390R 12K T
- o AN o D r -
RIL 1K 3K 3]
R vi2
< UILB
—_—CIL
470pF VIONLIH -4
RSL ——C3L _L KoL _L/ K10L L K11L
1K 100pF J Q2 by iel by i
AGND AGND, )
% |_ PIL _0_ _('_ _0 _0_ _(' _('_ _0 %
R7L —_—C4L
K yygppjq 100
R C3 & C4 normally omitted
7 —_—C2L \G
o—"—
8 470pF 1 R26 R28
AR AN RoL IKS K3
'r' LM4562
UILA
R3L R6L 1K S560R 560R  470R 470R K8 390R 12K 1
1K5 1K5 RSL RIOL RI2L RI14L RI6L RISL R20L R22L  R24L AGND
4 KI‘I‘LA 5 K5 outleftneg
2 O Relays are Omron G6H in DIL-10 footprint
: Pin-compatible alternatives are Tyco FP2, and NAIS/Matsushita/Panasonic TQ2.
Audio resistors are 1% low-noise 0.5W-1W Vishay Beyschlag MMB 0207'in MELF
housing 5
D ZERO N  ve i ] D
Balanced preamp - Left Audio
TQ2 Size Number Revision
WARNING: R6 & R7 located different in Left/Right A4 1.1
Copyright Jos van Eijndhoven
Date: 4/17/2011 [ Sheet of
File: E:\RelaiXed?2\..\SheetRelaysLeftSCHDO(Q Drawn By. jos@vaneijndhoven. net
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Channel 1
Channel 2 Channel 3 Channel 4 Channel 5 Channel 6
JIR J4R female J5R__ female JoR __ female
2R IBR
AGND
AGND AGND
K1B K2B K3B K6RB
o— 1 1 .
CH4 CH5 CH6 R30R47K
AGNDI—O\ inri ghtpos
K7B inri ghtneg
Optionally, Channel4 can be used/mounted as single-ended input, using the '+ input only. R29R47K AGND
For single-ended, set jumper J1C to the +5V' position.
outrightpos
R9R  RIIR RI3R RISR RI7R  RI9R R2IR  R23R AGND
1IKO  S60R S60R _ 470R 470R 1IK8 390R 12K
R25R R27R
[] K5 3K3
RIR
1K
——CIR
470pF J7IR male
_ L/ |KIOR _ L7 |KIIR L _ L] |KI3R
R5R 100pF ¢/ oTQ2 T2 ¢ o oTQ2
1K
AGND 0 0 o\ o 0 o\ o
100pF
KI14RB =
8, o T o |
A AN RR R26R R2SR
T 456 IK5 3K3
UIRA
K14 is unpowered for single-ended input
to create balanced output R3R R7R IKO  560R 560R  470R 470R  1K8 390R 12K 1
K5 IK5 RSR RIOR RI2R RI4R  RI6R RISR  R20R R22R  R24R AGND
4 KI4RA K5 outrightneg Output impedance varies between 230R and 350R
| 3
27
| Gain in balanced mode is 2x (1+1 :2+2)
Gain in unbalanced mode is 3x (1: 1.5+1.5) Title . .
ERON + e Jumper JIR/L is open (unmounted) for normal operation Balanced preamp - nght Audio
Mounting of C1R/L, C2R/L, C3R/L, C4R/L is optional (C3, C4 typically not mounted) Size Number Revision
TQ2 These are high-quality COG types A4 1.1
Relay K14 is powered for balanced inputs Copyright Jos van Eijndhoven
WARNING: R6 & R7located different in Left/Right Date: 4/17/2011 [ Sheet of
File: E:\RelaiXed?2\..\SheetRelaysRight SCHD OCDrawn By. jos@vaneijndhoven. net
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V21p}+
UIP LM317L.Z
21N ouT

—I_C 1P U3PA
2 47nF NES532  or LM4562
1
ADJ RIP AGND VAL
= 220R R2P
DI1P 2K2
MBR1100 R3P IN4148
D5P 40mA 5.7mA
ivolr R4 |
o {V2ip 470R
10R w 3" 22 psp Vaipi)
DeP N _L*cisp
R6P Red -
100uF
LOOR VIGPR
J1P D11P 16V-25V
I — —Lcp ==cw v =y R 2o
g _J 47nF 10nF 470uF 470uF 2K2 R8P AGND'i
& J—C41> J:CSP AGND —=Clep _LEfcirp DI2P 1
470F | 10nF oM oM A Bx79
2x15Vac D7P A0 A0 s oD
min. 4VA ROP Eloo diam=10mm, lead spacing=5mm +C18p RI10P
T T 100uF
V-25V
D8P Ri2P !\L3P _ 16: 25 -
— | diam=6.3 mm, spacing=2.pmm
1V2In R13P
-21Volt TR Red
40mA AGND FT0R
D2P
R20P IN4148 R
100R K2
= R2ZE DGND U2P LM317LZ v 2RI?2P
L_} 2CD 3 2 AGND 7
Optional: chassis GND100R Iy Co T VN
ADJ R16P
V2ln _T 220R =—C6P .
47nF
MBR1100 TO220 mounted to print with heatsink
D9P R17P LM7805CT Preferred over a basic 1N4148isa
”‘ +10Volt — max 600mA 1 IN OUT 3 +5.6 Volt IVG low-leakage diode like IN3595, FDH300A, BAS45
1RO GND
D10P UspP
B Wose
IN4148
R18P +5.0Vol |
100R NE
2P R19P
1 220R
C7P =—=C8P —_—C22pP
g 1 470F ] 10n0F 470F
4 Red
C9p =—CI10P L1P
470F | 100F N
2x7Vac
min. 7VA R21P
100R a +Cl9P .
::lcszgl’ == D4P =—ClIP ==C12P ::1C02£F Title
16V IN4148 47nF 47nF _
2200uF S 00uF oD Balanced Preamp - Power supply
L Size Number Revision
Elco diam=13mm, lead spacing=Smm A4 Copyright Jos van Eijndhoven 1.1
Transfommers are not pcb mounted The three LEDs have no real functionality for the power supply,
10nF and 47nF Cs are Ceramic-Multilayer (X7R or NP0), radial 0.1" pitch, or SMD 0805 They only provide a quick visual feedback that the powersupply is operational. Date: 8-8-2010 | Sheet of
File: E:\DOCUMENTSJOS\.\SheetPower. SCHDDGwn By. jos@vaneijndhoven. net
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1 ‘ 2 3 4

DIC feeds power to display, allows parallel relay boards, and prevents power coming in during programming

DI1C U2C
1 16
V6 — g vee ——vs
1 GND DGND 1N414§K7 RIC 3 c Yo 15 mute U6C
SDA 14 1 16 CH1
2 Vi 6 MGt 7] L OUTL —ameypy
3 o VSb—3 OBl Y2 5 S50 N2 OUT2 —=1 8
4 3 OE2A Y3 p T 7 IN3 OUT3 T(;H4
Jic OE2B Y4 [> 0 2 ING OUT4 13 (;Hs
Y5 > 3 INS OUT5 T(;H 6
8 O g 7 7 NG U TZF RO N
GND Y7 p— U3CA IN7 ouT? ——
2
DGND SN74HC238N 3 <+ 8 GND  COM 9
Gpa7 2 1 L
GPAG6 27 — DGND ULN2003A V6
GPAS 26 1 SN74HCO0N ) U3Ch 9 uU3CC
V5 25 JP3C @
- 17 GPA4 —F e Vs 11 8
PIC *— 16 A2 GPA3 53 13 10
4 15 2(1) gﬁ 22 JP3C istoselect if input4 is single-ended or balanced. SN74 HCOON SN74HCOON
¢
jumper2 GPAO 21
—}; SDA GPB7 g
Pc®— — TR G0 UsC J4cC
LD | 1 16 power -
1 I— 9 GPB4 " VRS > IN1 OUTI 5 %ORS 1
= VDD GPB3 N2 OUT2 —+ V6|— 2
DGND 3 dVR4 3 14 VR4 +
GPB2 IN3 OUT3 —=
V5 2 dVR3 4 13 VR3
GPBI1 N4 OUT4 —5- .
10 1 dVR2 5 12 VR2 To optional external
VSS GPBO IN5 OUTS —+—
dVR1 6 NG OUT6 11 VRI1 230V power-relay
DGND MCP23017 dVRO 7 IN7 OUT? 10 }/RO
JP1C and JP2C are to set a unique 2C address, 8 9
to individually controlup to 4 relay boards from 1 display unit. mute 4 \eio: G Co J2C Terminal block
6 DGND ULN2003A V6 1
5 _ - 5 230Vac in
U4C
SNZHCON 1 16 ZERO P KIC 31 230Vac out
IN1 OUTI1 = 4
dVL5 2 15 VLS
VL4 30 N2 OUT2 =g~y VIC
IN3 OUT3 —=~ n el To switch the primary of the 2x15V t
VL3 4 13 VL3 5 8
V2 3 IN4 OUT4 Vi and optional power-ampli fier
INS OUTS ——, TR .
VL1 6 N6 ouT6 11 VLI Vo Varistor
VL0 7 IN7 ouT? 10 VLO Omron G6RN-1A or Tyco RY A3
8 9
GND COM __L
These R-C's are probably NOT needed to implement, see guide. DGND ULN2003A A 13C
They are intended to reduce the dV/dT on the volume relay control lines. -
To save PCB area, these are relatively small SMD 0805 components. V6 - 2
avLs RIC 4K7 T davrs RI0C 4K7 C7?| " ks
I 1 I To optional external
audio mute relay
Rc 4k7 ¢ WF RiC 4k7 8 WF
dVL4 — || VL4 dVR4 — || VR4
C3C 1F C9C 1uF
dVL3 R3MK7 || VL3 dVR3 RIMK7 || VR3
C4C  1WF C10C 1uF
dvio R4C_4K7 I Wi dvRa RI3C 4K7 m ViR Tt
L — T C—"11i itle -
CSC IuF CIIC IF Balanced preamp - Digital control
avii RSC_4K7 I . Gvr1 RIC 4K7 I il
1 11 1 11 Size Number Revision
C6C  1uF C12C 1uF A4 Copyright Jos van Eijndhoven 1.0
avLg RéC 4K7 [ VLo davrg RIXC 4K7 [l VRO
11 1 11 Date: 1/28/2012 [ Sheet of
File: E:\RelaiXed2\Altium\Sheet Control.SchDod Drawn By.  Jos van Eijndhoven
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27,0 27,0 27,0
D=22mm 27,0 ’ 27,0 27,0 <5—13,0‘—5’|
| L | L L L | | ]
-
® ® ® ® ® ® ® ®
® ® ® ® ®
O ® ® ® ®
_J — L J
J4k—J4R J5E J5 Jot J6R
/ R
. ] . ®
— Q 2 x 2 g
K K2 K3 = g 5 ) © °
f f ;
NG ,
I . |
bved \
(] 0 0 O
8
S oo
§M NG
A J
~W ® e —E D2
\ ~ RI
’ R: R
C11pP olole eese D12
®
' L il
e ®
/ 1o S i e, 2
oI 10
R14C | R12C Ri1OC —
h | ® e ® §-
Tl =
W
[ple) ® \‘
= Rige. N2 R6P  R9P
8c g c19p N (P P e S
uic = C7P C9P L a C2p C4P
7C 16 N
pe) |
DLC S8 > 1oP[]R c5p
/INN  /0UTN =] s o
8] &[]
_. S o c20P 320 . p 4I_F J1P
” X D5P 2x15V
15P X
\_ J + C14pP p
132,0 5,0
264,0

Dimensions in mm



All components mount on the front-side of the Display-PCB,
except for JID, J2D, J3D, which are mounted on the backside.

JID The PCB backside is mostly covered by a groundplane, to minimize digital EMI (radiation')
4 2
R9ID 2
1K0 >
1 Vi 'USB B-type connector for updating firmware, or developer debug
C7D 'USB can provide power for reprogramming with amplifier switched off
is 5.0V || (Note: USB power gives Vdd=4.3, which is still fine for MCP1702)
Vdd2 I
470F GND2
u4D 33V V33 C3D GND2
2 N OUT 3 T 33V, +|| DID 10u caps are radial, H=7mm, D=4 mm, pitch=1.5mm, low-ESR types
I IN4148 Resistors are MELF 0207
CID |4+ MCP1702 10uF V33
7 UlD
10uF 20 VDD PIC18F25J50-I'P VSS 19 Vdd2
L VUSB VSS B LU
GND2 C4D 10K 12D
GND2|——| 2 o VDDCORE/VCAP MCLR I MEER 1
+ ) V33— 2
10uF Rserial 2.} p Ag/ANO RCOTICKI (it RCO GND2 3
YolA 3} Ral/ANI RCITUOE [z RE1 Peb 4
J_ VolB ED 3 RC2 PGC ICSP / Debug Header
i RA2/CVREF  RC2/CTPLS <= 5 . . . . .
CSD  —=—=C6D  SelectA RA3 RC4D4/VM 5 ICSP can provide power for reprogramming with amplifier switched off
22pF 22pF  SelectB 7 RASSS1 RC5D-/VP 6 (Note: Ok because MCP1702 can withstand reverse power)
10 7 hasUSB
DI 3 RA6/0SC2 RC6TX1 I8 LedRi aht Vdd2
XTD 12MHz RAwESEl R = GND2 3D
R0 2! RBOINTO RBIPGD (92 1
RBl el RBIRTCC RBGPGC :»56 2
RB3 24 gg//sll;:go I}R%%Ss[c)ﬁ S scYdd2 i 12C output control signals to relay board
Pin 3 provides the +5V power to this display board during normal operation
Note: RB[4:7] and RC[6:7] are 5V tolerant, onlyRB and RC are high-cumrent
Vdd2 D2D Diode protects the PIC against overvoltage. Replace with wire when using a green or blue display.
I S = 2 o T GND2
29 2 2 52 2 853 ILedPower V33 oo U3D  TSOP34838
1110112(D IN4148 SelectB 3] VDD OUT 1 _IRserial
I S T T T T s M LedRi =]QID [ @D oy S GND
R5D R6D — BS250 J— BS250 B . -
220 220 R13D 10uF
4K 7 SID 1
GND2
IL1 Anode IL2 Anode Rotary Switch
GND2
LedPower
A T et It R IR LID L2D voa |
La 10 3 La 10 3
1 b o ¢ 2 G (T 2 3] N LedRight |=]Q3D [ Q4D
GND2 [c 7 c ™1 [c 7 c 1 J—BSS84 J— BSS84
Id 5 d ’ ’ Ld 5 | d ’ ’ SH201 SH201
Lle 4 e I Le 4 e 1 VolB GND2 1Anode 2 Anode
Lf 2 ¢ ’ ’ Lf 2 | ¢ ’ ’ SelectA
Lg 1 a -_— e Lg 1| a -_— e Q3D/Q4D are alternative to Q1 D/Q2D (different footprinf
® | be Ip 6 I pp :
Title
KingBright SA39-11 KingBright SA39-11 R2D R3D R4D R14D g i
or Liteon LTS4801 4K7 4K7 4K 7 4K 7 Rela]_Xedz preamp Dlsplay B Oard
The 220-ohm resistors are combined by 4 in an 8-pin SIL footprint or Avago HDSP 315 series CA Size Number Revision
e.g. Bourns 4608X-102-221 1 A4 Copyright Jos van Eijndhoven 1.0
or BI Technologies L83 C221 V33
Date: 8/4/2011 | Sheet of
File: E:\RELA IXED2\AltiumSheetDisplay.Schipddrawn By.  Jos van Eijndhoven
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All dimensions in mm

140.0 35 >
=

Display PCB  July 2011
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