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7k15

R2
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18n
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2.7k
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174k
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24k
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C8

10µ
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R44

3k

R56

3k
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3k
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R17
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24k
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4.7k

R107
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3.9k

C40

15n

R113

150k

R114

75k

R115

75k

R116

150k
C41

15n

C42

10p

R117
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3.9k
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C44

10n

R130

2k

R61B

5k

R132

5.6k

C45

10p
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1N4003
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6800µ
C48
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6800µ
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R135

100

C51

100n

R136

22.4Meg

C52

0.1µ

C53

1µ

C54

1µ

C55

1µ

TIIN

ADJ

OUT

U14

LM337

C56

10µ

C57

10µ

D6

1N4003

D7

1N4003

R137

220

R138

39

R139

3k0

R140

220

R141

39

R142

3k0 R143

1.5

ADJ

OUTIN

U13

LT317A

TI OUT

GND

IN

U17

78M15

TIIN

GND

OUT

U18

79M15

C58

1µ

C59

1µ

C65

0.1µ

C66

1µ

D9

1N4003

D18

1N4003

D19

1N4003

D8

1N4003

D16

1N4003

D17

1N4003

TI OUT

GND

IN

U16

78M15C67

1µ

C68

0.1µD20

1N4003

D21

1N4003

TIIN

GND

OUT

U19

79M15

1µ

C69 C70

1µD22

1N4003

D23

1N4003

R161

100k

R162

10k

C73

100p

C74

220p

R163

10

R164

10

C75

0.1µ

C76

10µ

C77

0.1µ

C78

10µ

C79

0.1µ

C80

10µ

C81

0.1µ

C82

10µ

C83

0.1µ

C84

10µ

R165

10

R166

10

C85

0.1µ

C86

10µ

C87

0.1µ

C88

10µ

C89

0.1µ

C90

10µ

C91

0.1µ

C92

10µ

C93

0.1µ

C94

10µ

R167

10

R168

10

C95

0.1µ

C96

10µ

C97

0.1µ

C98

10µ

C99

0.1µ

C100

10µ

C101

0.1µ

C102

10µ

C103

0.1µ

C104

10µ

R169

10

R170

10

C105

0.1µ

C106

10µ

C107

0.1µ

C108

10µ

C109

0.1µ

C110

10µ

C111

0.1µ

C112

10µ

C113

0.1µ

C114

10µ

R171

10

R172

10

C115

0.1µ

C116

10µ

C117

0.1µ

C118

10µ

C119

0.1µ

C120

10µ

C121

0.1µ

C122

10µ

C123

0.1µ

C124

10µ

R173

10

R174

10

C125

0.1µ

C126

10µ

C127

0.1µ

C128

10µ

C129

0.1µ

C130

10µ

C131

0.1µ

C132

10µ

C133

0.1µ

C134

10µ

R175

10

R176

10

C135

0.1µ

C136

10µ

C137

0.1µ

C138

10µ

C139

0.1µ

C140

10µ

C141

0.1µ

C142

10µ

C143

0.1µ

C144

10µ

R177

10

R178

10

C145

0.1µ

C146

10µ

C147

0.1µ

C148

10µ

C149

0.1µ

C150

10µ

C151

0.1µ

C152

10µ

C153

0.1µ

C154

10µ

U7A

TLV9362

U7B

TLV9362

U9A

TLV9362

U9B

TLV9362

D24

W5AP-LZMZ-5K8L

R61

33k

C167

0.1µ

C168

10µ

C169

0.1µ

C170

10µ

C171

0.1µ

C172

10µ

R91

10

R94

10

R95

10

R151

10

C173

10µ

C174

0.1µ

C175

10µ

C176

0.1µ

C177

10µ

C178

0.1µ

K2

12

D11

1N4003

Q13

2N7002

Q14

2N3906

R152

5.1Meg

R154

10k

R155

2.2Meg

D15

NSPW500BS

R153

12k

K4

12

D12

1N4003

Q15

2N7002

Q16

2N3906

R33

5.1Meg

R124

10k

R156

2.2Meg

D25

NSPW500BS

R157

12k

K7

12

D13

1N4003

Q21

2N7002

Q22

2N3906

R127

5.1Meg

R128

10k

R129

2.2Meg

D14

NSPW500BS

R131

12k

K8

12

D26

1N4003

Q23

2N7002

Q26

2N3906

R158

5.1Meg

R181

10k

R182

2.2Meg

D27

NSPW500BS

R195

12k

K9

12

D2

1N4003

Q9

2N7002

Q27

2N3906

R12

1Meg

R89

10k

R93

150k

D28

NSPW500BS

R196

12k

D29

1N4003

D30

1N4003

K12

12

D31

1N4003

Q28

2N7002

Q29

2N3906

R197

1Meg

R198

10k

R199

220k

D32

NSPW500BS

R200

12k

D33

1N4003

D34

1N4003

C179

1µ

C180

0.1µD10

1N4003

D35

1N4003

TI OUT

GND

IN

U15

78M05

K3

12

C7

0.22µ

C39

0.22µ

J1

NJFE150

R3

1Meg
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3.6k

C1

0.22µ
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R23
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R26

510k

J2

NJFE150

J3

NJFE150

R27

1Meg

R28

5Meg1

R29

3.6k

C10

0.22µ

R34

510k

J4

NJFE150

J5

NJFE150

R46

1Meg

R48

5Meg1

R49

3.6k

C11

0.22µ

R50

510k

J6

NJFE150

R51

2k2

Q5

2N3904

C17

22p

R52

110

R53

11

R54

110

R55

11

R62

110

U1A

OPA1656

C18

10p

R63

2k2

C19

10p

R64

2k2

C22

10p

R66

300k

U2A

TL072B

U2B

TL072B

U3A

TL072B

C25

15n

C26

15n

C27

15n

R67

6k8

R68

4.7k
C28

0.47µ

R69

430

R70

27k

C29

47µ

Q6

2N3906

R71

15k

C30

4.7p

R72

220
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2N3904

R73

510

U3B

TL072B

J7

NJFE150
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1Meg
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R79

11

Q
8

2
N

3
9

0
4

R80

6.8k C33

47µ

R81
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NJFE150
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1Meg
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NJFE150

J11

NJFE150
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1Meg
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MM 26dB buffer and 9/15dB gain RIAA stage

9dB/15dB gain at 1kHz. RIAA deemphasis.

0.1%

1% C0G 0805 Murata 1%  C0G 0805/1206

1% 0.1%

1%

1%

1%

+6dB input gain switch .1% pref.

.1% pref.

4dB

2dB

0dB

Single ended and bal+ output

bal- output

0 - 6dB gain block and output drivers.

Switch selected gains.
Short to ground.

Warp filter

11mA

5mA

DC gain -6dB
HFgain -20dB

DC gain 0dB
MF gain -21dB
HF gain 0

DC gain 0dB
HF gain 0dB
Feedback Factor 62dB

3mA

3mA

1 off TLV9362/OPA1642

Pin 1

Pin 12

Relays: Kemet EA2-12NU Non-latching DPDT or similar
Use NO inputs for line input, pins 2 (R), 7 (L)
Connect NC inputs to GND, pins 4 (R), 5 (L)
Outputs 3 (R), 6 (L)

Pin 1

Pin 12

++

24mA

Actually : 2N7002NXAKR

1mA

5ma

5%

5%

5%

5%

LOUT= LIN-(LINLP-RINLP)/2= LIN+(RINLP-LINLP)/2
ROUT= RIN-(RINLP-LINLP/2)=RIN+(LINLP-RINLP)/2

half of 10k balance pot
Wiper at ground

5mA

3mA

total current = (8+30+5+7+11)*2+12*6+7=201 ma

all Rs 1% except where specified. All Cs <= 20% except where specified.

MM 26dB buffer and 9/15dB gain RIAA stage
9dB/15dB gain at 1kHz. RIAA deemphasis.

0.1%

1% C0G 0805 Murata 1%  C0G 0805/1206

1% 0.1%

1%

1%

1%

+6dB input gain switch .1% pref.

.1% pref.

4dB

2dB

0dB

bal- output

0 - 6dB gain block and output drivers.

Switch selected gains. Short to GND.

5mA

DC gain -6dB
HFgain -20dB

DC gain 0dB
MF gain -21dB
HF gain 0.

DC gain 0dB
HF gain 0dB
Feedback Factor 62dB

3mA

3mA

1 off TLV9362/ OPA1642

3ma

5%

5%

5%

5%

LOUT= LIN-(LINLP-RINLP)/2= LIN+(RINLP-LINLP)/2
ROUT= RIN-(RINLP-LINLP/2)=RIN+(LINLP-RINLP)/2

half of 10k balance pot
Wiper at ground

5mA

25.5v 483 mv p-p ripple 24.1v 8 mv p-p ripple
18.62v 4uv p-p ripple

-18.52v 4uv p-p ripple

OUTPUT relays. Controls lineoutn and p for both channels. RIGHT channel supplies.

5mA

11mA

1mA

27mA

Warp filter

11mA

11mA

1mA

5mA

Mono/Stereo/balance

18v 1A Wall WART NO GND.
2nd terminal becomes phono input gnd.

+/-15v, +5v POWER SUPPLY FILTERS/REGULATORS

15v 3nv p-p ripple

-15v 3nv p-p ripple-25.5v 483 mv p-p ripple -24.1v 8 mv p-p ripple

15v 3nv p-p ripple

-15v 3nv p-p ripple

EIGHT position DIP switch 8PST to GND.

MM right MC right

MM left MC left

MRIAA/WARP right 6dB gain/output right

MRIAA/WARP left 6dB gain/output left

Connected to LEFT channel supplies.

RIAAIP

NC

NO

RIAA6DBIP

NC

NO
PHONOOP

WARPOP

PHONOGIP

10k linear balance pot

T

W

B

NC

NO
LINEOPN

OUTN

ONLY ONE CHANNEL SHOWN
RELAYS IN DEENERGISED STATE

NC

NO
LINEOPP

OUTP

Single ended and bal+ output

Connected to LEFT channel supplies.

NC

NO
STEREOOP

MONOOP

BALIP

ONLY ONE CHANNEL SHOWN
RELAYS IN ENERGISED STATE

B

F
24v Relay

F

G H

ONLY ONE CHANNEL SHOWN
RELAYS IN ENERGISED STATE

G

H J

J

K

K

24v Relay 24v Relay

MC left

Kemet EC2-24NU

Kemet EC2-24NU

I

L

NC

NO

2DB

ONLY ONE CHANNEL SHOWN
RELAYS IN ENERGISED STATE

NO

NC

4DB

I

L

ONLY ONE CHANNEL SHOWN
RELAYS IN ENERGISED STATE

Pin 1

Pin 12

+

12mA

1mA

B

24v Relay

Pin 1

Pin 12

+

12mA1mA

1mA 24v Relay

Actually : 2N7002NXAKR

Actually : 2N7002NXAKR

Pin 1

Pin 12

+

12mA

1mA
24v Relay

Pin 1

Pin 12

+

12mA1mA

1mA
24v Relay

Actually : 2N7002NXAKRActually : 2N7002NXAKR

Open/5v is 0DB
GND is 6DB

Open/5v is PHONO
GND is WARP

Open/5v is STEREO
GND is MONO

Pin 1

Pin 12

+

12mA1mA

1mA 24v Relay

Actually : 2N7002NXAKR

BOTH Open/5v is 0dB
EITHER to GND is 2dB

Pin 1

Pin 12

+

12mA1mA

1mA 24v Relay

Actually : 2N7002NXAKR

BOTH Open/5v is 0dB
EITHER to GND is 4dB

0 - 2dB gain block relay. LEFT channel supplies.

0 - 4dB gain block relay. LEFT channel supplies

5v

C

NC

NO
RMCON1

NC
GND

NC

NO
RMCON2

GND

NC

NO
RMCON3

GND

NC

NO

GND

RIAAIP

NC

NC

NC

NC

2ma

.1% pref.

.1% pref.

12ma

2ma

2ma

.1% pref.

.1% pref.

.1% pref.

.1% pref.

.1% pref.

Active loadMC cal slew boost

FET cal1

FET cal2

FET cal3

2ma

.1% pref.

.1% pref.

12ma

2ma

2ma

.1% pref.

.1% pref.

.1% pref.

.1% pref.

.1% pref.

Active loadMC cal slew boost

FET cal1

FET cal2

FET cal3

RMCON1

RMCON2

RMCON3

NC

NO
LMCON1

NC
GND

NC

NO
LMCON2

GND

NC

NO
LMCON3

GND

NC

NO

GND

NC

NC

NC

NC

LMCON1

LMCON2

LMCON3

Pin 1

Pin 12

+

12mA

1mA

D

24v Relay

Actually : 2N7002NXAKR

E

24v Relay

A
Pin 1

Pin 12

+
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1mA 24v Relay

Actually : 2N7002NXAKR
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pos1 pos2 pos3 pos4

Four position DIP switch 4PST to GND.

pos1 pos2 pos3 pos4

Four position DIP switch 4PST to GND

pos1 pos2 pos3 pos4

Four position DIP switch 4PST to GND.

pos1 pos2 pos3 pos4

Four position DIP switch 4PST to GND

Open/5v is MC
GND is MM

LIT is MC

120mHz

breaks to current through C32 at 165Hz

9k6 ohms c. 2Hz and above. 470 ohms at DC.

9k6 ohms c. 2Hz and above. 470 ohms at DC.

breaks to current through C32 at 165Hz

120mHz

Open/5v is MC
GND is MM

LIT is MC

warp/mono relays. LEFT channel supplies.

0/6dB gain relay. RIGHT channel supplies.

RIGHT MC/MM relay. RIGHT channel supplies.

LEFT MC/MM relay. LEFT channel supplies.

CH1/CH2 relay. RIGHT channel supplies.

EIGHT position DIP switch 8PST to GND.
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