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Analogue Outputs

The 303x range gives the com puter an a logue out put con trol. There
are 4 mod ules in the range with var i ous volt age and cur rent out put
op tions.

The 3030 and 3031 have 37-way D sock ets. If you wish you can use 
them with the 390x screw ter mi nal cards. These also pro vide extra fa -
cil i ties, such as non-stan dard volt age ranges, if op tional com po nents
are added. See Chap ter 11 for de tails. The 3032 and 3033 have BNC
con nec tors.
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5.1 3030—Four D-A Converters

The 3030 provides 4 independent digital-to-analogue converters of

12-bit resolution. Each converter produces a voltage output.

At power-up or reset the output is always 0 V; or in the case of

bipolar ranges, outputs can be set to either 0 V or the full scale negative

output. Each output can supply 20 mA of current and is short circuit

protected.

5.1.1 Connection Notes

Connection Groups

Each D-A converter appears at the D connector as a group of 8 pin

connections. These are named:

OUTPUT

GAIN

BIPOLAR

REF IN

POWER UP

VREF

5 V

0 V

The first 5 signals are specific to each channel. The final 3 are

common signals supplied on multiple pins for connection convenience.

OUTPUT

This is the channel output. It can swing in the range ±13 V and can

supply 10 mA of output current. It is short circuit protected.

GAIN

With this pin open circuit the channel span (difference in output

voltage between minimum and maximum settings) is twice the REF IN

value. When GAIN is connected to OUTPUT the span is equal to the

REF IN value.
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BIPOLAR
With this pin open cir cuit the chan nel out put is uni po lar. This means

that a min i mum set ting of the D-A con verter will pro duce 0 V at the out -
put.  If this pin is con nected to REF IN then the chan nel out put is
bi po lar: 0 V at the out put will be pro duced by a mid-way set ting of the
D-A con verter.

REF IN
This is the high im ped ance ref er ence input of the D-A con verter

chan nel. Any volt age in the range ±12 V can be ap plied here. The out -
put span of the chan nel will be equal ei ther to the REF IN volt age or to
twice the REF IN de pend ing on the GAIN con nec tion. If an AC sig nal is
ap plied here the cir cuit can be used as a pro gram ma ble at tenu ator.

POWER UP
With this pin left open cir cuit the chan nel will power up set to its most 

neg a tive value, ie 0 V on a uni po lar range. If this pin is con nected to 5 V 
then the chan nel will power up at its mid-way value, ie 0 V on a bi po lar
range.

VREF
This is a sta ble ref er ence volt age set to 10.240 Volts. Up to 10 mA

can be taken from this pin. The out put is short cir cuit pro tected. Note
that through out this man ual out put volt age ranges are re ferred to, for
con ve nience, as 0–10 V etc. They are in fact 0–10.240 etc. This
over-range ca pa bil ity has the ad van tage that it is pos si ble to ac tu ally
set 10 V on a 0–10 V range. This is not pos si ble with a D-A con verter
cal i brated to a 0–10 V range.
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5 V and 0 V
These are the unit power sup ply and out put ground.

Con nec tions to make Out put Modes  

                     0–10 V  ±10 V  ±5 V At tenu ator

VREF to REF IN yes yes yes no
BI PO LAR to REF IN no yes yes no
GAIN to OUT PUT  yes no yes yes
Power up to 5 V  no yes yes no

NB When used as an at tenu ator the in put sig nal is ap plied to REF IN.

Table 5.1  3030 Stan dard Con nec tions

Other Ranges
Other volt age ranges can be pro duced by di vid ing down the VREF.

Since REF IN is a high im ped ance input a sim ple re sis tive di vider can
be used. For ex am ple if VREF were halved ranges of 0–5 V and ±2.5 V
could be pro duced.

3900 Screw Ter mi nals
You can con nect the 3030 to a 3900. This means that sig nals can

be per ma nently wired whilst al low ing the 3030 to be eas ily dis con -
nected for ser vic ing; or the rest of the MICROLINK sys tem to be moved 
to a new set of sig nals. Re sis tive di vid ers or out put pro tec tion de vices
could also be mounted here.

Readback
Due to a com po nent being dis con tin ued by its man u fac turer, it is no

lon ger pos si ble to read back the pro grammed value of the D-A con -
verter. See the 3031 Sec tion for in for ma tion about how this af fects you.
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                                                                            19               0 V
                   BIPOLAR 0                37
                                                                            18               GAIN 0
                   VREF                         36
                                                                            17               OUTPUT 0
                   REF IN 0                    35
                                                                            16               POWER UP 0
                   5 V                             34
                                                                            15               unused
                   5 V                             33
                                                                            14               POWER UP 1
                   REF IN 1                    32 
                                                                            13               OUTPUT 1
                   VREF                         31
                                                                            12               GAIN 1
                   BIPOLAR 1                30
                                                                            11               0 V
                   unused                       29
                                                                            10               unused
                   unused                       28
                                                                             9               0 V
                   BIPOLAR 2                27
                                                                             8               GAIN 2
                   VREF                         26 
                                                                             7               OUTPUT 2
                   REF IN 2                    25
                                                                             6               POWER UP 2
                   5 V                             24
                                                                             5               unused
                   5 V                             23
                                                                             4               POWER UP 3
                   REF IN 3                    22
                                                                             3               OUTPUT 3
                   VREF                         21
                                                                             2               GAIN 3
                   BIPOLAR 3                20
                                                                             1               0 V

Please read the Connection Notes on the previous pages before making your
connections.

Table 5.2  3030 - Four 12-Bit D-A Converters
Pin Connections for 37-Way D Plug (Wiring View)



5.2 3031—Four 4-20 mA D-A Converters
The 3031 pro vides 4 in de pend ent 4-20 mA out puts, each of 12-bit

res o lu tion. At power-up or reset they are set to 4 mA.

5.2.1 Connection Notes
Each out put ap pears as a pos i tive cur rent source and a neg a tive

ground re turn which is con nected to Microlink Earth.  The out puts can
be pow ered ei ther from the 15 V sup ply of the Microlink (link pins 17
and 18) or from an ex ter nal sup ply in the range 13.5 V to 30 V (con nect
to pin 18).

3900 Screw Ter mi nals
You can con nect the 3031 to a 3900 mod ule. This means that you

can  per ma nently wire out puts and yet eas ily move the rest of the
Microlink sys tem to a new set of sig nals, or dis con nect the 3031 for
ser vic ing.

Readback
Due to a com po nent being dis con tin ued by its man u fac turer, it is no

lon ger pos si ble to read back the pro grammed value of the D-A con -
verter.  Cus tomers are af fected as fol lows.

Con trol Board Ac tion
3301             Soft ware up grade avail able for con trol 
3302             board ROM
3303
3200

3300             Cus tomers writ ing new soft ware should not 
                     use the fa cil ity.
                     Cus tomers with ex ist ing soft ware that uses 
                     fa cil ity should con tact the com pany.
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                                                                            19               0 V
                   unused                       37
                                                                            18               loop power
                   unused                       36
                                                                            17               +15 V supply
                   unused                       35
                                                                            16               unused
                   unused                       34
                                                                            15               + channel 0
                   unused                       33
                                                                            14               unused
                   unused                       32 
                                                                            13               0 V – channel 0
                   unused                       31
                                                                            12               unused
                   unused                       30
                                                                            11               + channel 1
                   unused                       29
                                                                            10               unused
                   unused                       28
                                                                             9               0 V – channel 1
                   unused                       27
                                                                             8               unused
                   unused                       26 
                                                                             7               + channel 2
                   unused                       25
                                                                             6               unused
                   unused                       24
                                                                             5               0 V – channel 2
                   unused                       23
                                                                             4               unused
                   unused                       22
                                                                             3               + channel 3
                   unused                       21
                                                                             2               unused
                   unused                       20
                                                                             1               0 V – channel 3

Please read the Connection Notes before making your connections.

Table 5.3  3031 - Four 4-20 mA D-A Converters
Pin Connections for 37-Way D Plug (Wiring View)



5.3 3032/3—Single 12- and 16-Bit
 D-A Converters

The 3032 pro vides one D-A con verter with 12-bit res o lu tion. The
out put volt age ranges are set through soft ware. 

The 3033 is like the 3032 but has 16-bit res o lu tion.

5.3.1 Connection Notes
Con nec tor 

Both mod ules use 50 Ω BNC sock ets.

Out put
The out puts are ca pa ble of sup ply ing 10 mA of out put cur rent. They 

are short cir cuit pro tected. You should be aware of the re sis tance of
con nect ing ca bles. For ex am ple if you take 1mA of cur rent from the
3033 then, on the 0–10 V range, a one-bit error will be caused by only
150 mΩ in the cable.

Power Up
Both units power up on the ±10 V range with the out put set to 0 V.
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5.4 303x Specifications

5.4.1 3030 Specifications
Num ber of out puts 4
Out put type   volt age
Res o lu tion     12-bit
Power-up state 0 V or full scale –ve
Volt age ranges set in hard ware, max  10 V
Cur rent avail able 20 mA
Max i mum lin ear ity er ror ±0.025%
Out put im ped ance 0.05 Ω

5.4.2 3031 Specifications
Num ber of out puts 4
Out put type   cur rent
Res o lu tion     12-bit
Power-up state 4 mA
Cur rent avail able 4–20 mA
Max i mum lin ear ity er ror ±0.025%
Out put drive  750 Ω

5.4.3 3032 and 3033 Specifications
Num ber of out puts 1
Out put type   volt age
Res o lu tion     3032 12-bit
                     3033 16-bit
Power-up state 0 V
Volt age ranges set in soft ware, max ±10 V
Cur rent avail able 10 mA
Max i mum lin ear ity er ror
                     3302 ±0.013% 
                     3303 ±0.003% 
Out put im ped ance 0.05 Ω
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