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Recommendation V.31 bis

ELECTRICAL CHARACTERISTICSFOR SINGLE-CURRENT
INTERCHANGE CIRCUITSUSING OPTOCOUPLERS

(Malaga-Torremolinos, 1984)

1 General

In general, the electrical characteristics specified in this Recommendation apply to interchange circuits
operating at data signalling rates up to 75 bit/s, which have been covered in Recommendation V.31, and aso to
interchange circuits operating at data signalling rates up to 1200 bit/s.

The electrical characteristics are specified to provide compatibility with existing equipment according to
Recommendation V.31 which meet the voltage and current values given in Table 1/V.31 his. The resistance values
defined in Recommendation V.31 are converted into current and voltage values to meet the optocouplers requirements.

Each interchange circuit consists of two conductors (go and return leads) which are electrically insulated from
each other and from all other interchange circuits. A common return lead can be assigned to several interchange circuits
of agroup.

2 Equivalent circuit of interface

Figure 1/V.31 bis shows the equivalent interchange circuit, together with the electrical characteristics laid down
in this Recommendation. Some electrical characteristics vary depending upon whether the signal receive side is located
in the data circuit-terminating equipment (DCE) or in the data terminal equipment (DTE). Thisfact is specially referred
to below.

3 Signal source

The signal source must be isolated from ground or earth irrespective of whether it is located within the data
circuit-terminating equipment or within the data terminal equipment.

If the signal receive side isin the data circuit-terminating equipment, the insulation resistance in the ON or OFF
condition measured from either leg to ground or to any other interchange circuit shall not fall below 5 megohms and the
capacitance measured between the same points shall not exceed 1000 picofarads.

Irrespective of the above, the following specifications apply to the signal source.

31 Internal resistance of signal source R;, R,

The d.c. resistance of the signal source in the ON (or 1) condition R, depends on Vg, V, and I, (see
Figure 1/V.31 bis). The d.c. resistance of the signal source in the OFF (or 0) condition R, depends on V, and I, (see
Figure 1/V.31 his).

3.2 Current at the interface I

The current |5, which represents the reverse current of the optocouplers in the OFF condition, should not exceed
10 pA (see Figure 1/V.31 his).

33 Capacitance of signal source

The capacitance of the signal source Cy including that of the interface cable, measured at the interface (see

Figure 1/V.31 his), should not exceed 2500 pF.
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4 Signal receive side
4.1 Sgnal receive sidein the DCE

The signal receive side in the DCE can be floating or connected to ground at any single point.

Interchange point
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R; Internal resistance of the signal source in the ON (or 1) condition.

Ro Internal resistance of the signal source in the OFF {or O) condition.

Capacitance of signal source.

C, Capacitance of signal receive side.

V, Open circuit voltage of signal receive side.

t;  Current in interchange circuit in the ON (or 1) condition.

lop  Currentin the interchange circuit in the OFF (or O) condition.

R, Internal resistance of signal receive side.

Re Insulation resistance of signal source if the latter is in the data
terminal equipment.

Cg Ground capacitance of signal source if the latter is in the data ter-
minal equipment.

Vs Voltage between the two leads of the interchange circuit in the ON
(or 1) condition.

FIGURE 1/V.31 bis
Equivalent circuit of interface
411 Open circuit voltage of the signal receive side V,
The open circuit voltage V, on the signa receive side of the DCE, measured at the interface (see
Figure 1/V .31 bis), should not fall below 3 V and should not exceed 25 V. The polarity of V, has to be chosen for the
current direction DTE to DCE in the go lead and DCE to DTE in the return lead.

412  Current at theinterface |

The current |, supplied by the receive side in the DCE should not fall below 0.1 mA and should not exceed
5 mA, when measured at the interface in the ON (or 1) condition.

413  Voltageat theinterface Vg

The voltage at the interface V,, measured between the go and return leads in the ON (or 1) condition, should not
exceed 1V.
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414  Internal resistance of signal receive side R,

The internal resistance R, of the signal receive side of the DCE results from the limits for the open circuit
voltage V, of the signal receive side and the current |, at the interface, which are specified under §8 4.1.1 and 4.1.2
above.

Even if R, has an inductive component, the voltage at the interface should not exceed the maximum of 25 V
specified under § 4.1.1 above.

415 Capacitance of signal receive side C,

The capacitance &, , of the signal receive side in the DCE, including the capacitance of the cable up to the
interface (see Figure 1/V.3dis), is not specified. It is only necessary to ensure that the signal receive side works
satisfactorily, allowing for the capacitance of the signal soQce
4.2 Sgnal receive sideinthe DTE

The signal receive side in the DTE can be connected to ground at any single point.

421 Open circuit voltage of the signal receive side V,

The open circuit voltag¥, of the signal receive side of the DTE, measured at the interface (see Figure 1/V.31
bis), should not fall below 3 V and should not exceed 25 V. The polarity bhs to be chosen for the current direction
DTE to DCE in the go lead and DCE to DTE in the return lead.

422  Currentat theinterfacel,

The current; supplied by the signal receive side in the DTE, should not fall below 0.1 mA and should not
exceed 15 mA, when measured at the interface (see Figure hig)3h the ON (or 1) condition.

423  Voltage at the interface Vg

The voltage at the interfadg, measured between the go and return leads in the ON (or 1) condition, should not
exceed 1.5 V.

424  Internal resistance of signal receive side R,

The internal resistanc®, of the signal receive side of the DTE results from the limits for the open circuit
voltageV, of the signal receive side and the currgnat the interface, which are specified under §§ 4.2.1 and 4.2.2
above.

425  Capacitance of signal receive side C,

The capacitance of, of the signal receive side in the DTE including the capacitance of the cable is not
specified. It is only necessary to ensure that the signal receive side works satisfactorily, allowing for the capacitance of
the signal SOurc€y.

5 Signal allocation

Table 1/V.31bis shows allocations of digital signals for data, control and timing circuits.
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TABLE 1/V.31 bis

01mA<I;<5mA 10<10 HA
(15 mA)
Vg<1V (1.5V)
Datacircuits 1 condition 0 condition
Control and timing circuits ON condition OFF condition
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