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The following clock switchover modes are supported in Stratix III PLLs: 

■ Automatic switchover—The clock sense circuit monitors the current reference
clock and if it stops toggling, automatically switches to the other clock inclk0 or
inclk1.

■ Manual clock switchover—Clock switchover is controlled via the clkswitch
signal in this mode. When the clkswitch signal goes from logic low to logic
high, and stays high for at least three clock cycles, the reference clock to the PLL is
switched from inclk0 to inclk1, or vice-versa.

■ Automatic switchover with manual override—This mode combines Modes 1 and
2. When the clkswitch signal goes high, it overrides automatic clock switchover
mode.

Stratix III device PLLs support a fully configurable clock switchover capability. 
Figure 6–32 shows the block diagram of the switchover circuit built into the PLL. 
When the current reference clock is not present, the clock sense block automatically 
switches to the backup clock for PLL reference. The clock switchover circuit also sends 
out three status signals—clkbad[0], clkbad[1], and activeclock—from the 
PLL to implement a custom switchover circuit in the logic array. You can select a clock 
source as the backup clock by connecting it to the inclk1 port of the PLL in your 
design.

Automatic Clock Switchover
Use the switchover circuitry to automatically switch between inclk0 and inclk1 
when the current reference clock to the PLL stops toggling. For example, in 
applications that require a redundant clock with the same frequency as the reference 
clock, the switchover state machine generates a signal (clksw) that controls the 
multiplexer select input as shown in Figure 6–32. In this case, inclk1 becomes the 
reference clock for the PLL. When using the automatic switchover mode, you can 
switch back and forth between inclk0 and inclk1 clocks any number of times, 
when one of the two clocks fails and the other clock is available. 

Figure 6–32. Automatic Clock Switchover Circuit Block Diagram
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When using the automatic clock switchover mode, the following requirements must 
be satisfied:

■ Both clock inputs must be running.

■ The period of the two clock inputs can differ by no more than 100% (2×).

If the current clock input stops toggling while the other clock is also not toggling, 
switchover will not be initiated and the clkbad[0..1] signals will not be valid. 
Also, if both clock inputs are not the same frequency, but their period difference is 
within 100%, the clock sense block will detect when a clock stops toggling, but the 
PLL may lose lock after the switchover is completed and need time to re-lock. 

1 Altera recommends resetting the PLL using the areset signal to maintain the phase 
relationships between the PLL input and output clocks when using clock switchover.

When using automatic switchover mode, the clkbad[0] and clkbad[1] signals 
indicate the status of the two clock inputs. When they are asserted, the clock sense 
block has detected that the corresponding clock input has stopped toggling. These 
two signals are not valid if the frequency difference between inclk0 and inclk1 is 
greater than 20%.

The activeclock signal indicates which of the two clock inputs (inclk0 or 
inclk1) is being selected as the reference clock to the PLL. When the frequency 
difference between the two clock inputs is more than 20%, the activeclock signal is 
the only valid status signal.

Figure 6–33 shows an example waveform of the switchover feature when using the 
automatic switchover mode. In this example, the inclk0 signal remains low. After 
the inclk0 signal remains low for approximately two clock cycles, the clock sense 
circuitry drives the clkbad[0] signal high. Also, because the reference clock signal is 
not toggling, the switchover state machine controls the multiplexer through the 
clksw signal to switch to the backup clock, inclk1.

Figure 6–33. Automatic Switchover Upon Loss of Clock Detection

Note to Figure 6–33:
(1) Switchover is enabled on the falling edge of inclk0 or inclk1, depending on which clock is available. In this figure, switchover is enabled on

the falling edge of inclk1.
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Stratix III I/O Structure
The I/O element (IOE) in Stratix III devices contains a bi-directional I/O buffer and 
I/O registers to support a complete embedded bi-directional single data rate or DDR 
transfer. The IOEs are located in I/O blocks around the periphery of the Stratix III 
device. There are up to four IOEs per row I/O block and four IOEs per column I/O 
block. The row IOEs drive row, column, or direct link interconnects. The column IOEs 
drive column interconnects. 

The Stratix III bi-directional IOE also supports the following features:

■ Programmable input delay

■ Programmable output-current strength

■ Programmable slew rate

■ Programmable output delay

■ Programmable bus-hold

■ Programmable pull-up resistor

■ Open-drain output

■ On-chip series termination with calibration

Figure 7–6. Number of I/Os in Each Bank in EP3SL340 Devices in the 1760-pin FineLine BGA Package (Note 1), (2)

Notes to Figure 7–6:
(1) All I/O pin counts include dedicated clock inputs pins. The pin count includes all general purpose I/O, dedicated clock pins, and dual-purpose 

configuration pins. Dedicated configuration pins are not included in the pin count.
(2) Figure 7–6 is a top view of the silicon die that corresponds to a reverse view for flip chip packages. It is a graphical representation only.
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