DIA1, DIA2

General

Usually, a galvanic isolation approach is taken, in order
to precisely measure the voltages of on-board power
supplies. The expensive galvanic isolation can be
avoided if the measurements are done for valid
common-mode difference voltages of an amplifier. The
1-channel differential input amplifier DIAL1, and the 2-
channel differential input amplifier DIA2 are such
amplifiers.
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Figure 1: Differential Input Amplifier DIAL.
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Figure 2: Differential Input Amplifier DIA2.

Output Voltage
The output voltage is given as:

Uo = & - & (Uposiive — Unegative) + Uofiset
with output voltage U,,

additional prescaler's gain a, (= 1
used),

if no prescaler is

gain a according to the setting (= 0.2, % or 2),
voltage Upsiive Of the positive input signal,
voltage Unegaive Of the negative input signal,

voltage Uoiset @ccording to the setting (= 0V, 0.5 V or
2.5V).

The measurement range without prescaler is given as:
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ap =1 Uoffset = 0 \% Uoffset: 05 \% Uoffset = 25 \%

a=0.2 0..24V -2.5..215V | -125..115V

a=% 0..7.2V -0.75...6.45V | -3.75..3.45V

a=2 0..24V -0.25..2.15V | -1.25..1.15V

Internal Operations

the inputs IN1 has two input signals which

N
E

both can lie within the range from -32 V to 32 V (= com-
mon-mode voltage range). Each of the input signals
has a single input resistance against ground of 200 kQ.
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Figure 3: Sketch of DIAL.

Optional DIA1/DIA2 Prescalers

In order to enlarge the measuring range, the DIA1/DIA2
can be run with optionally available prescalers which
are connected to the IN1 connectors.

List of optionally available adapter cables:

Scale| Addi- Pre-resistance Total single
tional (each input) |input resistance
Gain a, against ground
BNC socket:
1:1) 1| 0kQ | 200kQ
4 mm banana sockets:
1:1 1 0kQ 200 kQ
2:1 Y 200 kQ 400 kQ
3:1 Vs 400 kQ 600 kQ
4:1 Ya 600 kQ 800 kQ
5:1 Vs 800 kQ 1 MQ
10:1 Y10 1.8 MQ 2 MQ

The allowed input voltage of the prescalers for valid
measurements lies within the range from Upmi, 10 Umax.
The input voltage can temporarily lie within the range
from Uspikemin 10 Uspikemax Without destructing the amplifier
but can yield an invalid output voltage.

Unin Unax (Uspike,min) | (Uspike,max)
a=1 | -32V 32V | (-100V) | (100V)
=% | -64V 64V | (-200V) | (200V)
=% | -96V 96V | (-300V) | (300V)
a,=% | -128V | 128V | (-320V) | (320V)
a,="% | -160V | 160V | (-320V) | (320V)
a,=Y%o | -320V | 320V | (-320V) | (320V)
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The measurement ranges are given as: Pin ASSig nment
@=% | Uomset=0V | Uoiise=0.5V | Usitset = 2.5V PWR: This plug is manufactured by Binder (Binder
a=0.2 0..48V -5..43V -25..23V Series 719). It supplies the amplifier with voltage and
outputs the difference voltages.
a=% 0..14.4V -1.5..129V -7.5..6.9V utpu ! voltag
a=2 | 0.48V -05..43V | -25.23V Pin |Assignment [Wire color]
1 |Supplying voltage (6 V to 16 V DC) [white]
ap= VA Uottset = 0 V Uottset = 0.5V | Uostset = 2.5V 2 | Ground (0 V) [brOWn]
a=02 0..72V -75..645V | -375..345V 3 | Output signal 1 [green]
a=% 0..216V -2.25...19.35 | -11.25...10.35 4 Output signal 2 [yellow]
a=2 0..7.2V -0.75...6.45V | -3.75...3.45V 5 |(unused)
=% | Uotset=0V | Usitset= 0.5V | Uoftset = 2.5V IN1/IN2: This socket is manufactured by Binder (Binder
a=0.2 0..96 V -10...86 V -50...46 V Series 719). The socket IN1 refers to channel CH1, and
the socket IN2 refers to channel CH2 and is only
a=% 0..28.8V -3..258V -15...138 'V available for DIAZ2.
a=2 0..9.6V -1..86V -5.46V Pin | Assignment
Positive input signal
3= % | Uose=0V | Ustser=0.5V | Usiser = 2.5V [P SN
a=02| 0.120V | -125..107.5 | -62.5..57.5V Supply's ground (typically unconnected)
Negative input signal
a=%| 0.36V | -3.75..32.25 | -18.75..17.25 g Pt s19
a=2 0..12V -1.25...10.75 | -6.25..5.75V 2 e c
Electrical Specification
ap=Yi0| Uoftsa =0V Uoitset = 0.5 V | Uotreet = 2.5 V Supplying voltage range: 6 V to 16 V DC; inverse-po-
larity protected;
a=02 0..240V -25..215V | -125..115V
Currency consumption: about 1 mA per channel
a=% 0..72V -7.5..645V | -37.5..345V
- Single input resistance against ground:
a=2 0..24V -25..215V | -125..115V 200 KQ + 0.1 %
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Figure 4: DIA2 with prescalers.

TEMES Settings

Uoffset = 0 V Uoffset = 05 V Uoffset = 25 V
Phys. | Measurement | Measurement | Measurement
Value range range range
Voltage 0..48V 0..48V 0..48V

Single input voltage range (without prescaler):
-32 Vto 32 V (= common-mode voltage range).

Range for a temporary spike of a single input vol-
tage without destruction but with a possibly invalid
output signal (without prescaler):

-100 Vto 100 V.

Output voltage range: 0 V to 4.8 V (Non-linear range
from -0.3 V to 5.05 V); input resistance Ry = 1 kQ;

Mechanical Specification

Box DIAL: 68 mm x 14 mm x 8 mm
Dimensions: DIA2: 64 mm x 24 mm X 8 mm
Weight: DIA1: 23 g
DIA2: 34 g
Cable IN1/IN2: |Length: about 6 cm
Cable OUT: Length: about 46 cm
Box Protection: |Splash-proof
Switches: Slot width: 1.8 mm

The boxes are stackable with M3 screws.
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