
8

8

7

7

6

6

5

5

4

4

3

3

2

2

1

1

H H

G G

F F

E E

D D

C C

B B

A A

Named:a

Named:b

Named:c

Named: d

Named:e

Named: f

Named: I

Named: t

Block Diagram Analog

Closed for AC

Cl
os

ed
 f

or
 A

C

Closed for DC

Unused parts

relae1

Frekvens ud

DIN_MM

DIN_MM
SCLK_MM

DIN_MM
SCLK_MM

CS_S3

CS_S1

Ampere

DOUT_MM

SCLK_MM

CS_AD
CS_S3
CS_S1

Frekvens ud

relae1
CS_S2

relae2

SCLK_TTP

DOUT_TTP
DIN_TTP

CS_ADtemp
CS_ADpH

CS_SWtemp

SCLK_MM

DIN_MM
DOUT_MM

mA

DIN_MM

SCLK_MM

CS_S2

relae2

CS_AD
+5V

+8V

+8V

+8V

-8V
+8V

-8V

+5V

+5V

GND

GND

GND

GND

GND

GND

GNDGND

GND

GND

+8V

GND
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Ra10
4K7
Ra10
4K7

Jc03
Common
Jc03

Common

Jt02
Power temp
Jt02
Power temp

1
2
3

Rc01
4K7
Rc01
4K7

4763

Ampere

mA high

A ind

A ud

mA low

Sb01GSb01G

NO5
16

COM5
15

Sb01A

MAX395CWG

Sb01A

MAX395CWG

V+
2

V-
21

GND
4

DIN
3

SCLK
1

DOUT
22

RESET
23

CS
24Cb04

100n
Cb04
100n

Ac01
V23105-DPDT
Ac01
V23105-DPDT

4768

Power Supply

AC+ MM

AC- MM

AC1 temp

AC2 temp

AC1 pH

AC2 pH

Dc01
BAS32L
Dc01
BAS32L

Cb03
100n
Cb03
100n

Sc02BSc02B

NO0
5

COM0
6

Jt01
Power MM
Jt01
Power MM

1
2
3

4765

Variable amplifier

var ind var ud

4766

Frequence

fre ind fre ud

Qc01
BC807
Qc01
BC807

4767

MM ADC

ind ADC

SCLK_MM

DIN_MM

DOUT_MM

CS_AD

4762

Volt

O
hm

 in
d

Volt ind Volt ud

Sb01HSb01H

NO6
18

COM6
17

Jp04

TT
P 

& 
M

M

Jp04

TT
P 

& 
M

M

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16

Aa01
V23105-DPDT
Aa01
V23105-DPDT

Qa02
BC807
Qa02
BC807

Dc03
S3A
Dc03
S3A

4775

Pressure,temp & pH Block diagram

CS_SWtemp
CS_ADtemp

CS_ADpH

DOUT_TTP
DIN_TTP

SCLK_TTP

Jt03
Power pH
Jt03
Power pH

1
2
3

Sc02CSc02C

NO1
7

COM1
8

Dc02
S3A
Dc02
S3A

Jk02

M
M

 C
S

Jk02

M
M

 C
S

1
2
3
4
5
6
7
8
9

10

Jc01
mA
Jc01
mA

Sb01FSb01F

NO4
14

COM4
13

Sc02ESc02E

NO3
11

COM3
12

4761

Resistance

O
hm

 o
ut

SCLK_MM

DIN_MM

CS_S2

4764

AC RMS til DC

AC ind AC ud

Jc02
Ampere
Jc02
Ampere

Sb01ISb01I

NO7
20

COM7
19

Cc04
100n
Cc04
100n

Da02
BAS32L
Da02
BAS32L

Sc02A

MAX395CWG

Sc02A

MAX395CWG

V+
2

V-
21

GND
4

DIN
3

SCLK
1

DOUT
22

RESET
23

CS
24

Sc
02

D
Sc

02
D

N
O

2
9

C
O

M
2

10

Jb01
Volt
Jb01
Volt

Cc03
100n
Cc03
100n
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8

7

7

6

6

5

5

4

4

3

3

2

2

1

1

H H

G G

F F

E E

D D

C C

B B

A A

Vgs=30V

I=10mA 0R:0V /200R 2V

I=1mA 200R:200mV /2K: 2V

I=100uA 2k:200mV /20K: 2V

I=10uA 20K:200mV /200K: 2V

I=1uA 200K:200mV /2M: 2V

I=100nA 2M:200mV /20M: 2V

Resistance

unused parts

CS_S2

SCLK_MM
DIN_MM

Reference spænding

Strømgenerator

Ohm out

SCLK_MM
DIN_MM

CS_S2

+4.096V_modstand

GND

+8V

-8V

GND

+5V

GND

+5V

GND

GND

GND

GND

GND

GND

+5V +4.096V_modstand
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Ua03
REF3040
Ua03
REF3040

IN OUT

G
N

D + Ca09
100u 10V tantal

+ Ca09
100u 10V tantal

Ra07
10K 0,1%
Ra07
10K 0,1%

Qa01
J175
Qa01
J175

Ca06
10p
Ca06
10p

Ca04
10p
Ca04
10p

Ua02
OP97
Ua02
OP97

-

+

OUT

V
+T1

T2 V
-

Ra03
10K
Ra03
10K

Ta01
T-filter
Ta01
T-filter

Ua01FUa01F

S5
14

D5
13

Da01
MRA4007T3

Da01
MRA4007T3

Ua01EUa01E

S4
11

D4
12

Ua01CUa01C

S2
7

D2
8

Ra04
100K
Ra04
100K

Ca08
470n
Ca08
470n

Ca05
100n
Ca05
100n

Ua01A

ADG714BRU

Ua01A

ADG714BRU

SCLK
1

V+
2

DIN
3

GND
4

V-
21

DOUT
22

RESET
23

SYNC
24

Ca02
100n
Ca02
100n

Ca03
100n
Ca03
100n

Ua01GUa01G

S6
16

D6
15

Ba02
SMAJ15CA
Ba02
SMAJ15CA

Ra08
30K 0,1%
Ra08
30K 0,1%

Ra05
1M

Ra05
1M

Ra01
100R
Ra01
100R

Ca01
100n
Ca01
100n

Ra11
1M
Ra11
1M

Ra09
960R 0,1%
Ra09
960R 0,1%

Ua01DUa01D

S3
9

D3
10

Ua01HUa01H

S7
18

D7
17

Ra06
2M2
Ra06
2M2

Ua01IUa01I

S8
20

D8
19

Ua01BUa01B

S1
5

D1
6

Ra02
1K

Ra02
1K
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2

2

1

1

H H

G G

F F

E E

D D

C C

B B

A A

1:10.000 2000V -> 200mV

1:1000 200V -> 200mV

1:100 20V -> 200mV

1:10 2V -> 200mV

1:1 200mV -> 200mV

Volt

Volt ud

Vo
lt 

In
v 

in
dg

an
g

Volt indVolt ind

Ohm ind

Volt ud

-8V

+8VGND

GND

GND

GND

Title

Size Document Number Rev

Date: Sheet of

4762 1.10

DMI4 Volt

IMPO ELECTRONIC A/S

A4

4 19Friday, January 14, 2005

Title

Size Document Number Rev

Date: Sheet of

4762 1.10

DMI4 Volt

IMPO ELECTRONIC A/S

A4

4 19Friday, January 14, 2005

Title

Size Document Number Rev

Date: Sheet of

4762 1.10

DMI4 Volt

IMPO ELECTRONIC A/S

A4

4 19Friday, January 14, 2005

Cb05
10p
Cb05
10p

Sb01C

MAX395CWG

Sb01C

MAX395CWG
NO1

7
COM1

8

Sb01E

MAX395CWG

Sb01E

MAX395CWG
NO3

11
COM3

12

Bb01
Varistor 275V

EPCOS CU4032K275G2

Bb01
Varistor 275V

EPCOS CU4032K275G2

Ub01
AD8610

Ub01
AD8610

+

-

V
+

V
-

OUT
T2
T1

CASE

Rb03
1M
Rb03
1M

Rb01
10M High Voltage

BCcomponents VR25

Rb01
10M High Voltage

BCcomponents VR25

Bb03
Varistor 275V

EPCOS CU4032K275G2

Bb03
Varistor 275V

EPCOS CU4032K275G2

Cb01
10n
Cb01
10n

Bb02
Varistor 275V

EPCOS CU4032K275G2

Bb02
Varistor 275V

EPCOS CU4032K275G2

Rb02
10M
Rb02
10M

Rb04
100K
Rb04
100K

Sb01D

MAX395CWG

Sb01D

MAX395CWG
NO2

9
COM2

10

Sb01B

MAX395CWG

Sb01B

MAX395CWG
NO0

5
COM0

6

Cb02
10n
Cb02
10n

Rb05
10K
Rb05
10K

Bb04
Varistor 275V

EPCOS CU4032K275G2

Bb04
Varistor 275V

EPCOS CU4032K275G2

Rb06
1K
Rb06
1K
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2

1

1

H H

G G

F F

E E

D D

C C

B B

A A

Ampere

AU 10gg

AU 100gg

AU 1gg

Ej monteres

Ampere ud

mA high

mA low

A ind

A ud

GND

GND

-8V

+8V

GND

GND
GND
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Cc02
10n
Cc02
10n

Rc07
100K
Rc07
100K

Rc05
10K
Rc05
10K

Rc06
1M
Rc06
1M

Rc03
100m 3W 5%
Rc03
100m 3W 5%

Sc02F MAX395CWGSc02F MAX395CWG

NO4
14

COM4
13

BcE02
SMAJ15CA
BcE02
SMAJ15CA

Sc02G MAX395CWGSc02G MAX395CWG

NO5
16

COM5
15

Cc01
10n
Cc01
10n

Rc02
10R 1%
Rc02
10R 1%

Rc04
10m 5W 5%
Rc04
10m 5W 5%

Rc08
10K
Rc08
10K

Uc01
AD8610

Uc01
AD8610

+

-

V
+

V
-

OUT
T2
T1

CASE
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2

1

1

H H

G G

F F

E E

D D

C C

B B

A A

Au x2

Au x20

Au x220

Variable Amplifier

var ind

var ud

GND
+8V

-8V

GND

GND
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Re02
2M2
Re02
2M2

Sc02I

MAX395CWG

Sc02I

MAX395CWG
NO7

20
COM7

19

Ue01
OP97
Ue01
OP97

+

-

V
+

V
-

OUT
T2
T1

CASE

Re01
10K
Re01
10K

Ce02
4u7 10V tantal
Ce02
4u7 10V tantal

Ce01
100p
Ce01
100p

Re04
200K
Re04
200K

Sc02H

MAX395CWG

Sc02H

MAX395CWG
NO6

18
COM6

17

Ce04
100n
Ce04
100n

Re05
20K
Re05
20K
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1

1

H H

G G

F F

E E

D D

C C

B B

A A

AC RMS to DC

AC ind

AC ud

GND

-5V

+5V

GND
GND

GND
GND

+5V

GND

GND
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Rd01
10K
Rd01
10K

+

-

Ud02
OPA336U

+

-

Ud02
OPA336U

3

Cd03
100n
Cd03
100n

+ Cd04
1u 10V tantal

+ Cd04
1u 10V tantal

Ud01

LTC1966

Ud01

LTC1966

GND
1

IN1
2

IN2
3

Vss
4

Vout
5

OUT RTN
6

Vdd
7

ENABLE
8

Cd09
10p
Cd09
10p Cd08

10p
Cd08
10p

Cd07
100n
Cd07
100n

Cd01
100n
Cd01
100n

Cd02
100n
Cd02
100n
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3

2

2

1

1

H H

G G

F F

E E

D D

C C

B B

A A

Frequence

Unused parts

fre ind

Fre ud

GND

GND

-8V

+8V GND

GND GND

GND

+5V

GND

GND

VCC

GND

+5V

+5V +5V
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Df01
BAS32L
Df01
BAS32L

Uf02B
74HC132D
Uf02B
74HC132D4

5
6

7
14

Cf03
100n
Cf03
100n

Rf04
200k
Rf04
200k

Df02
BAS32L
Df02
BAS32L

Uf02D
74HC132D

Uf02D
74HC132D

12

13
11

7
14

Cf01
100n
Cf01
100n

Cf05
10n
Cf05
10n

Rf01
10k
Rf01
10k

Cf06
10p
Cf06
10p

Uf02C
74HC132D

Uf02C
74HC132D

9

10
8

7
14

Rf05
470R
Rf05
470R

Cf04
100n
Cf04
100n

Rf02
1M
Rf02
1M

Uf02A
74HC132D
Uf02A
74HC132D

1

2
3

7
14

Uf01
TL081
Uf01
TL081

+
3

-
2

V
+

7
V

-
4

OUT
6

OS1
1

OS2
5

Cf02
100p
Cf02
100p

Rf03
100R
Rf03
100R
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2

2

1

1

H H

G G

F F

E E

D D

C C

B B

A A

IMPO Electronic A/S

MM ADC

Not mounted

Not mounted

SCLK_MM

CS_AD

DOUT_MM
DIN_MM DOUT_MM

ind ADC

SCLK_MM

CS_AD
DIN_MM

GND

+5V GND

+5V

GND

GND

-8V

+8V

GND

GNDGND

GND

+5V

GND

+5V

+4.096V
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Ui02

REF3040

Ui02

REF3040

IN OUT
G

N
D

Ti04

Målepunkt

Ti04

Målepunkt

1
2

+ Cg04
100u 10V tantal

+ Cg04
100u 10V tantal

Cg02
100n
Cg02
100n

Rg03
1K
Rg03
1K

Rh01
1K

Rh01
1K

Rh02
10K
Rh02
10K

Ci04
470n
Ci04
470n

Rg04
10K
Rg04
10K

Dh01
BAS85
Dh01
BAS85

Ui01

MCP3204-CI/SL

Ui01

MCP3204-CI/SL

CH0
1

CH1
2

CH2
3

CH3
4

nc
5

nc
6

DGND
7

CS/SHDN
8DIN
9DOUT
10CLK
11

AGND
12

Vref
13

Vdd
14+ Ch02

100u 10V tantal
+ Ch02

100u 10V tantal
+ Ci03

10u 10V tantal
+ Ci03

10u 10V tantal

Ci01
100n
Ci01
100n

Cg03
100p
Cg03
100p

Cg05
10p

Cg05
10p

Dg01
BAS85
Dg01
BAS85

Dh02
BAS85
Dh02
BAS85

+ Ci05
100u 10V tantal

+ Ci05
100u 10V tantal

Rg02
100K 0,1%
Rg02
100K 0,1%

Ug01
OP97
Ug01
OP97

+
3

-
2

V
+

7
V

-
4

OUT
6

T2
5

T1
1

Cg01
100n
Cg01
100n

Dg02
BAS85
Dg02
BAS85

Ci02
100n
Ci02
100n

Ch01
100p
Ch01
100p

Rg01
100K 0,1%

Rg01
100K 0,1%
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2

1

1

H H
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E E

D D

C C

B B

A A

Umin: 9V1
Umax 10V8

Power supply

AC+ MM

AC- MM

AC1 pH

AC2 pH

AC1 temp

AC2 temp

GND

+5V

GND

+8V

GND

-5V

-8V
+5V_ph

GND_pH

+5V_temp

GND_temp

GND

GND
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+ Ct09
4u7 10V tantal

+ Ct09
4u7 10V tantal

- +Dt05
S40

- +Dt05
S40

3

1

4

2

Ct20

100n

Ct20

100n

Ut02 LM2940S-8.0Ut02 LM2940S-8.0

Input
1

Output
3

G
-p

in
2

G
-p

la
n

4

Ct23

100n

Ct23

100n

+Ct05

220u 25V

+Ct05

220u 25V

Ct08

100n

Ct08

100n

+ Ct28
4u7 10V tantal

+ Ct28
4u7 10V tantal

CTe05

100n 50V

CTe05

100n 50V

- +Dt04
S40

- +Dt04
S40

3

1

4

2

Ut05

7908

Ut05

7908

G
ro

un
d

1

Output
3

Input pin
2 Input plan
4

+ Ct10
4u7 10V tantal

+ Ct10
4u7 10V tantal

+Ct25

220u 25V

+Ct25

220u 25V

Dt06
MRA4007T3
Dt06
MRA4007T3

CTe06

100n 50V

CTe06

100n 50V

+Ct21

220u 25V

+Ct21

220u 25V

Ct11

330n 25V

Ct11

330n 25V

Ct03
330n 25V

Ct03
330n 25V

+
Ct01

2200u 25V

+
Ct01

2200u 25V

+ Ct06
4u7 10V tantal

+ Ct06
4u7 10V tantal

Ct14

100n

Ct14

100n

Ut01 LM2940CS-5.0Ut01 LM2940CS-5.0

Input
1

Output
3

G
-p

in
2

G
-p

la
n

4

Dt07
MRA4007T3
Dt07
MRA4007T3

- +Dt02
DF01S

- +Dt02
DF01S

3

1

4

2

Ct24

100n

Ct24

100n

+Ct18

220u 25V

+Ct18

220u 25V

Ut07

7805

Ut07

7805

VOUT
1

VIN
8

G
N

D
2

G
N

D
3

G
N

D
6

G
N

D
7Ut04

7905

Ut04
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Umax_diff 14mV

Au=271,66
Uout= Uin*271.66+186.18mV

Unused parts:

Reference voltages

pH The change of reference voltage
gives the possibility of 2000mV input
instead of the 1200mV in the Handheld 
Instrument Pressure & pH

The change of reference voltage increases
max input voltage from 7mV to 14mV.

Note:

Calculation: 
(2,048V/11)= 186,18mV ideel
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