
Skyworks Solutions, Inc. • Phone [781] 376-3000 • Fax [781] 376-3100 • sales@skyworksinc.com • www.skyworksinc.com
Rev. 0.1 • Skyworks Proprietary Information • Products and Product Information are Subject to Change Without Notice • September 10, 2021

AN30

GROUND START IMPLEMENTATION WITH SKYWORKS SOLUTIONS ’ DAAS

1.  Background

The Skyworks Solutions’ direct access arrangement (DAA) products are designed as a telecommunication
interface that rely on “loop-start signaling.” This is the predominant method of signaling between a customer
installation (CI) and a central office (CO). For this method of signaling the CO provides a battery voltage between
TIP and RING. The CI requests service (line seizure) by reducing the TIP-to-RING resistance. The CO senses the
DC current in the loop and determines the CI is in an off-hook state, thus the term “loop-start.”

An alternative to loop-start signaling is to use ground-start signaling. This method of signaling is typically used in
private branch exchange (PBX) to central office (CO) lines. Ground-start lines are used in lieu of loop-start lines in
these applications primarily because it reduces the time interval during which the line can be seized from either
end. A simultaneous seizure of the line by both ends is called “glaring.” The details of ground-start signaling are
specified in chapter 6 of ANSI T1.401-1993.

2.  PBX Seizure

In the idle state, the TIP lead will be high impedance to ground and the RING lead will have the battery voltage.
See Figure 1.

Figure 1. PBX Seizure—Idle

To request service from the network, the CI must ground the RING lead (RING ground), causing current to flow
from the RING lead (step 1). See Figure 2.

Figure 2. PBX Seizure—Step 1
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The CO senses the RING ground and in turn grounds the TIP lead at the NI (step 2). See Figure 3.

Figure 3. PBX Seizure—Step 2

When the CI senses the TIP ground reply from the CO, it must close the loop and remove the RING ground. The
call then continues as in loop-start (step 3). See Figure 4.

Figure 4. PBX Seizure—Step 3

3.  CO Seizure

The procedure for a call into the CI is very similar. The CO initiates the signaling by grounding the TIP lead to the
CI (step 1). See Figure 5.

Figure 5. CO/FXS Seizure—Step 1
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When the CI detects the TIP ground, it must close the loop (step 2). While the TIP is grounded, some networks will
present a ring signal to the line. From the point in which the CI closes the loop, the call continues as in a loop-start
system. See Figure 6.

Figure 6. CO/FXS Seizure—Step 2

4.  Far-End Disconnect

Ground-start signaling also allows for a reliable detection of the far end disconnecting the call. When a call is
completed, both loop-start and ground-start systems return the line to the idle state. However, in ground-start
systems the CO can end the call by opening the TIP ground connection (step 1), thus the CI will “know” the other
end disconnected because loop current will cease to flow (step 2). See Figure 7 and Figure 8.

Figure 7. Far-End Disconnect—Step 1
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Figure 8. Far-End Disconnect—Step 2

5.  Skyworks Solutions’ DAAs

With the addition of relays, a voltage or current supply, and a current sensing circuit, the Skyworks Solutions’ DAAs
can be used in systems that require ground-start signaling. Figure 9 shows the necessary connections.

A relay with a resistor to ground on the RING lead and a relay, supply, and current sensing circuit on the TIP lead
are needed. A simple single pole, single throw relay is sufficient for both the “RING GROUND” and “TIP SENSE”
relays shown in Figure 9. The resistor (R) may be a maximum of 550  and should have sufficient capability to
handle 120 mA and 50 V. The current sense circuit is beyond the scope of this application note. This circuit, with
the supply, must be able to sense when the TIP lead is grounded at the CO and be able to signal to the CI to close
the loop for service.

The “RING GROUND” relay is necessary for the CI to signal to the CO the desire to use the line. To initiate a call,
the CI should close the “RING GROUND” relay, and wait for current to flow through the current sensing circuit
(which is already closed form the idle state). When this occurs, the DAA should be taken off-hook for the call and
both the “TIP SENSE” and “RING GROUND” relays should be opened. At the completion of the call, the loop
current will stop, and the “TIP SENSE” relay should be closed to return to the idle state.

During the idle state, the “TIP SENSE” relay should remain closed. When the CO grounds the TIP lead, current will
begin to flow through the sensing circuit and the DAA should be taken off-hook. After the DAA has closed the loop,
the “TIP SENSE” relay may be opened to avoid interference on the line, but this relay must be closed after the call
is completed in order to return to the idle state.
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Figure 9. Connections

6.  Conclusion

The advantages of ground-start signaling include minimizing the possibility of glare and reliable far-end
disconnection detection. The disadvantages are that the TIP/RING polarity is fixed and the CO and CI grounds
must be nearly at the same potential. There is limited support for ground-start signaling in most PBXs, but with
minor additions to the typical application circuit, the Skyworks Solutions’ DAAs can easily accommodate this
requirement.
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