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TNG-4 Universal Preamp PCB
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J1

MODULAR 6-6 JACK

INPUT/OUTPUT CONNECTOR

C2
0.1uF

Primary

Secondary

Third

Fourth

Input/Output Data Lines:

Analog Outputs First (if any), the Digital Lines (if any).

Outputs first, then Inputs.

Size land for this cap.  Doesn't have to be this big a value.

Out 1

G
N

D
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C1+6

C1-3
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cc

2
SHDN5

U3

MAX1720/1721EUT
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6
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C1+7

C1-1

C2+2

C2-3

V+ 8

V- 4
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C1+16

C1-1

C2+2

C2-4

SHDN6

FC08

FC17

IN
+

12
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N
D

11

V+ 15

V- 5

U1

MAX864EEE

TNG-4 I/O and Power

+ C1
47uF @10WV

R1

100k

R5

J

R4

J

R3

J

R2

J

R7

J

R6

J

+C5
33uF @16WV

+
C8

33uf @ 16WV

+C4
33uF @16WV

+
C7

33uF @ 16WV

+

C11

33uF @ 16WV+

C10

33uF @ 16WV

VCC

VCC

VCC

APWR

VCC

R2-R5 Determine Charge-Pump Frequency

See data sheet.

VCC

Selects V+ V+

V-

C6

0.1uF

C9

0.1uF

C7,C8,C10,C11 Should have 33uF @ 16WV sized lands.

They needn't be this value.

Population is optional.

Only ONE of U1, U2, and U3 can be populated.

U3 allows +/- 5V @ 25mA

U1 & U2 allow +/- 10V @ 20mA

V+

V-
APWR

Primary

Secondary

Third

Fourth

R8

J

R8 Selects V-; If C9 is a 0-ohm jumper, V- becomes GND.

V- can be made GND by jumper across C9.

All discrete components size 0603 except where noted.
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TNG-4 Universal Preamp PCB

Microcontroller, Memory & DAC's

R9

1.5M

R37

?

R36

?

R14

J

R29

J

R28

J

R12

J

R16

1.8k

R35

?

R34

?

R32

?

R31

J

R30

J

+
C14

0.1uF
+ C12

0.1uF

+
C13

10uF

+ C16

0.1uF

+
C17

0.1uF

+C15

10uF@16WV

OUT 1CS2

DATA3

SCLK4

V
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8
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REF 6

FB 5

U8

MAX5302CUA

OUT 1CS2
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SCLK4

V
dd

8
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FB 5
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M
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19
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dd
20

OSC2 10

OSC1 9

V
ss

8

RB7 28

RB6 27

RB5 26

RB4 25

RB3 24

RB2 23

RB1 22

RB0/INT 21

RC7/RX/DT18

RC6/TX/CK17

RC5/SDO16

RC4/SDI/SDA15

RC3/SCK/SCL14

RC2/CCP113

RA02

RA13

RA24

RA35

RA4/T0CKI6

RA5/SS7

RC0/T1OSO/T1CKI11

RC1/T1OSI/CCP212

PIC16C63A

U4

PIC16C73

V
cc

8
G

N
D

5

PE 7

ORG 6

CS1

CLK2

DI3

DO4

U6

93C76/86

V
cc

8
G

N
D

4

HOLD 7

WP 3

CS1

SCK6

SI5

SO2

U5

25LC160

31

G
N

D
2 X1

4.0 -20.0 MHz CERAMIC RESONATOR

1
2
3
4
5
6

J3

CON6

D2

LED

D1

DIODE SCHOTTKY

VCC

1
2

J2

CON2

J2 is a jumper: remove for programming; insert for operation.

J3 is the In-circuit Serial Programming Header (Polarized).

Remove pin 4 of Header; Plug 4-hole of header plug.

VCC

VCC

VCC

R33

?

Primary

VREFH

VREFL

AI1

AI2

VRL

VRH

VCC

R22

J

R21

J

R11

?

R10

?

R23

J

R20

J

VCC

Secondary

Third

Secondary

Fourth

Primary

R24

J

R19

J
Fourth

Third

Inputs can go to A/D or to CCP inputs.

CCP lines can be inputs or outputs.

CCP lines can be attached to different I/O connector lines.

PIC 16C773 can provide limited VREFH AND VREFL.

PIC16C73 can use VREFH as input reference.

Digital I/O can also be wired to B-port pins.

PIC16F73

R43

?

R42

?

R41

?

R40

?

R38

?

R39

?

Secondary

VREFH

VREFL

R13

JVREFL

R15

?
VREFH

LED and dropping resistor optional (could be IR).

R18

J

R17

J

R26
J

R25
J

VCC

R27

J

Optional EEPROM memory 

Either the 25LC160 or the 93C76/86, not both.

Up to 2k bytes.

RA2/RA3 can be inputs or outputs.

Optional DAC outputs (require uCPU).

APWR

RefPwr

R32 and R38 connect DAC's to outputs.

R33/R34 or R33/R35, and R39/R40 or R39/R41 establish DAC gain.

R36 or R37, and R42 or R43 select DAC reference.

R28-R31 allow digital lines to be connected to TNG-4 I/O lines.

R25-R27 select certain memory chip options.
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Out 6

G
N

D
4

Vss2

Sleep3

U9
REF192ES

Reference Voltage(s)

VCC

3

2
6

1 5

7
4

U10
Op-Amp

R47
100k

+ C88
10uF @ 10WV

R47 optional if connected to uCPU.

Any REF19x can be used.

Output up to 30mA

C20 ?

R55
?

R62 ?

R60

?

R63

?

R61

?

R49

?

R184

J

R59
?

R54

?

R57 ?

R52
?

R53
?

R56
?

R48

J

R45
?

R64

?

R51
J

R46
?

R44

?

R58

?

C21 0.1uF

C220.1uF

VCC

V+

V-

VCC

VCC

Only about 10mA maximum unless Q1 is used.

R49 is 1206-size R for stability.
C23
?

+ C18

10uF @ 10WV

VRL
VRL

VREF

VREFL

RefPwr
VRH

VREF

Q1
NPN

VCC

3

2
6

1 5

7
4

U11
Op-Amp

+ C25
10uF @ 10WV

C26 ?

R71
?

R78 ?

R76

?

R79

?

R77

?

R80

?

R81

J

R75
?

R70

?

R73 ?

R68
?

R69
?

R72
?

R66
?

R83

?

R82
J

R67
?

R65
?

R74

?

C27 0.1uF

C280.1uF

VCC

V+

V-

VCC

VCC

Only about 10mA maximum unless Q2 is used.

C24

?

VRL
VRH

VREFH

VRH

VREF

Q2
NPN

VCC

R80 is 1206-size R for stability.

Short E to B for Q1 or Q2 if not Used
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Input #1

3
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1 5

7
4

U13
Op-Amp

C35 ?

R107
?

R111 J

R113

J

R112

J

R114

J

R116

?

R105

?
R110
?

R104

?

R108
?

R102

?

R117

?

R103

?

R106

?

R109
?

C33 0.1uF

C340.1uF

VCCVREFL

VREFH

Vin-2

Vin+3

RG+1

RG-8

V
-

4
V

+
7

Vout 6

Ref 5

U12

INA129

1
2
3
4

J4

4-pin header

R85

J

R86

J

R96

?

R90

?

R89

?

R87
J

R88
J

R94
?

R93
?

R97
?

R99

J

R101

J

R100

J

C36 ?

C30 0.1uF

C31 0.1uF
+

C32

10uF @ 10WV

+

C29
10uF @ 10WV

R95
?

R98
?

V+

V-

VREFL

I1S1

VREFL

V-

VREFL

V+

V-

I1S1
AI1

V+

VREFL

I1S1

R84

J

R91

J

R92

J

VCC

3

2
6

1 5

7
4

U14
Op-Amp

C39 ?

R123
?

R129 J

R127

J

R130

J

R128

J

R131

?

R121

?

R126
?

R120

?

R124
?

R118

?

R132

?

R119

?

R122

?

R125
?

C37 0.1uF

C380.1uF

VCCVREFL

C40 ?

V-

V+

VREFL

I1S2

R115

?

R133

?

Sensor Input

Any 8-pin Inst. Amp or AD629 Diff. Amp.

R96 is gain resistor.
Pretty much everything is optional.

Remember, optional parts designated as resistors could also be capacitors or other components.

OP-AMP is any 8-pin op amp.
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Input #2

3
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U16
Op-Amp

C47 ?

R157
?

R161 J

R163

J
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J

R164

J
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?

R155

?
R160
?

R154

?

R158
?

R152

?

R167

?

R153

?

R156

?

R159
?

C45 0.1uF

C460.1uF

VCCVREFL

VREFH

Vin-2

Vin+3

RG+1

RG-8

V
-

4
V

+
7

Vout 6

Ref 5

U15
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1
2
3
4

J5

4-pin header

R135

J

R136

J

R146

?

R138

?

R137

?

R144
J

R145
J

R141
?

R143
?

R147
?

R149

J

R151

J

R150

J

C48 ?

C42 0.1uF

C43 0.1uF
+

C44

10uF @ 10WV

+

C41
10uF @ 10WV

R142
?

R148
?

V+

V-

VREFL

I2S1

VREFL

V-

VREFL

V+

V-

I1S1
AI2

V+

VREFL

I2S1

R134

J

R139

J

R140

J

VCC
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2
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1 5
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U17
Op-Amp

C51 ?

R173
?

R179 J

R177

J

R180

J

R178

J

R181

?

R171

?

R176
?

R170

?

R174
?

R168

?

R182

?

R169

?

R172

?

R175
?

C49 0.1uF

C500.1uF

VCCVREFL

C52 ?

V-

V+

VREFL

I2S2

R165

?

R183

?

Sensor Input

Any 8-pin Inst. Amp or AD629 Diff. Amp.

R146 is gain resistor.
Pretty much everything is optional.

Remember, optional parts designated as resistors could also be capacitors or other components.

OP-AMP is any 8-pin op amp.


