How to calculate the fractional divider value when using the Altera PLL megafunction

Introduction

This document will describe how the Quartus® Il software calculates the PLL Fractional Divison
parameter, when using the Altera PLL megafunction in fractional mode.

1. Setup
Screenshots are taken from Quartus Il software version 12.0 SP2.
2. PLL Fractional Divison Calculation Example

Let's take the following example. Input frequency of the PLL, Fin = 50 MHz. and the output
Frequency, Fout = 107.142857 MHz

If you just enter these into the Altera PLL megafunction (Fractional Mode) and compile a design
containing this PLL, the Quartus Il Fitter Report will show a PLL Usage Summary as shown in Figure
1 below.

PLL Usage Summary

1 =I-kop_000Z:kop_inst|altera_pli:altera_pll_i|alkera_skr. ll:straticy_pll| alkera_stratizy_pll_base:Fpll_0|fpll

1 -- PLL Type Fractional PLL

2 -- PLL Locatkion FRACTIONALPLL _x0_Y46_MO
3 -- PLL Feedback clock type Global Clock

4 -- PLL Bandwidth Auto

5 -- Reference Clock Frequency 50.0 MHz

-] -- PLL WCO Frequency 428.571426 MHz

7 -- PLL Cperation Mode Mormal

o] -- PLL Freg Min Lock, S0, 000000 MHz

9 -- PLL Freq Max Lock 75833333 MHz

10 -- PLL Enable on

11 -- PLL Fractional Division 0556930 [ 16777216
1z -- M Counker g

13 -- M Counter 1

14 -- WiZi0 Phase Shift Step 791 ps

15 -- Post WCO Scale i

16 = -- PLL Refclk Select

1 -- PLL Refclk Select Location PLLREFCLESELECT =0_%52_MO
z -- PLL Reference Clock Input O source clk_3

3 -- PLL Reference Clock Input 1 source clk_3

4 -- ADJPLLIM source M/a

5 -- CORECLKIM source MJA

-] -- IQTHRACLEIM source [0

7 -- PLLIGCLEIM source M/a

a -- REIQCLEIN source {0

9 -- CLKIMEDY source [0

10 -- CLEIM{1) source M/a

11 -- CLEIM{Z) source M/a

1z -- CLKINEE) source refllkesinput

17 =I- -- PLL Oukput Counker

1 =} -- top_0002:top_inst|altera_pll:altera_pll_ija.. ixv_pll:stratizy_pll| counter[0]. output_counter

1 -- Jutput Clock Frequency 107. 1425856 MHz

2 -- Dutput Clock Location FLLOUTPUTCOUMTER _X0_%51_M1
3 -- _ Counter Odd Divider Even Duty Enable Qff

4 -- Dby Cycle 50,0000

5 -- Phase shift 0.000000 degrees

& -- Z Counter 4

7 -- C Counter PH Mux PRST il

i -- Z Counter PRST 1

2

Figure 1. PLL Usage Summary

Note that Quartus Il reports a PLL Fractional Divison value.

This is how it is calculated:



Recall that the VCO frequency (Fvco) of the PLL is calculated as follows :
FVco = Fin * M/N, where M is composed of an integer and a fraction, in a frational PLL.
For the example above, N=1 so, M = Fvco/Fin = 428.571426/50 = 8.57142852
The integer part of M = 8, whilst the fractional part = 0.57142852 = Fa/Fb
Fa = 0.57142852 * [2”Fractional Carry Out] = 9586979.709
= 9586980
= PLL Fractional Division Value
Note that in these examples the Fractional Carry Out = 24,

3. Entering a PLL Fractional Divison Value into the megafunction

Now, if you wanted to enter this value (or another fractional value) into the Altera PLL megafunction,
do the following:

e Check “Enable physical output clock parameters”
e Work out the Fractional Divison value required as shown in the calculation previously
e Enter this value (along with the M, N values) into the megafunction, as shown in Figure 2

Altera PLL - top

“ Altera PLL

FEX

K
: [ g
~ Block Diagram ¥| [ General | Clock Switchover | Seftings |  Advanced Parameters | ¥
[ Show signats | | Device Speed Grade: 50 '5
i | PLL houe, X >
top . Fractional-h PLL
+| | Reference Clock Frequency: 5010 MHz
efclk | clock |eutelks Channel Spacing il kHz
esel o conautocked | || Operation Mode M
atera_pl Feedback Clack: Global Clack [~
“| | Fractional carry out 24 [0
| Enable Locked Cutput Port

:| | ¥ Enable physical output clock parameters
:| | [ output Clocks ]

Mumber Of Clocks:
[~ outclko ]
Multiply Factor: 3
Fractional Muttiply Factor (K @
Divicle Factar: 4
Actual Multiply Factor: 5]

Actual Fractional Muttiply Factar (K. gsge9a0

Actual Divide Factor: 4

Actusl Frequency: @

Phase Shift units: s -

Phase Shift: Cl s
H #ctusl Phase Shifl El
Duty Cycle: CI %
af

@ Into: top: The legal reference clock fregquency is 50.0 MHz.800.0 MHz
@ Info: top: Ahle to implement PLL with user settings

Figure 2. Altera PLL megafunction GUI

5. Conclusion
This document provides an example on how the Quartus Il software calculates and reports the PLL
Fractional Division Value of a fractional PLL, based on the user parameters entered into Altera PLL.



megafunction, and also how the user can enter their own value, using the “Enable Physical Output
Parameters” option in the megafunction GUI
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