Design Note:

HFDN-21.0

Rev.1; 04/08

Loop Bandwidth Calculator for the MAX3670

N AKXI1/

Maxim Integrated Products



1 Instructions

A Microsoft® Excel spreadsheet has been designed
to aid in the setup of the loop bandwidth for the
MAX3670 Reference Clock Generator. In order for
the MAX3670 to operate properly, the externa and
internal  components that determine the loop
bandwidth need to be set up correctly. The
spreadsheet calculates the component values needed
for proper operation, as shown in Figure 1. To
simplify the spreadsheet (shown in Figure 2) the
input parameters are indicated in RED, and the
output parameters are indicated in BLACK. The
calculator (spreadsheet) can be downloaded at:

http://pdf serv.maxim-
ic.com/arpdf/A ppAttachments/1hfdn210.zip

The Loop Bandwidth Setup section below gives an
overview of the implemented calculations. For more
detail refer to the application note HFDN-13.0 L oop-
Filter Configuration for the MAX3670 Low-Jitter
PLL Reference Clock Generator, and the MAX3670
Data Sheet located at www.maxim-ic.com.

2 Loop Bandwidth Setup

The transfer function of the MAX3670 includes
calculations for a zero frequency (fzero), the 3dB
point (K), and higher order poles (fyop). The 3dB
point of the loop bandwidth is approximated by:

K = KroRi1Kvco
21(N1[N>2)
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For stahility, a zero frequency is added to theloop in
the form of a resistor R; in series with a capacitor
C,;. To minimize peaking the frequency should be
placed 100 times lower than K. The location of the
zero is approximated as:

1
21TR1C1

fzero =

For proper transfer roll off, higher order pole
frequencies must be set. To ensure that the overall
loop phase-margin is not decreased and jitter
peaking is not induced, the f,op should be placed at
approximately 4 times the loop bandwidth (K). The
higher order poles are generally implemented with a
lowpass filter consisting of R; and C; directly on the
V CO tuning port (VC), which produces a pole at:

1
27R3C3

frop =

It may be necessary to provide filtering via a
compensation capacitor C, when using large values
of R; and Ny x N, to prevent clipping in the op amp.
With C, a pole can be produced at:

1
277(20kQ)(C2)

fHop =
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Figure 1. Functional Diagram
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”ﬁ File Edit Wiew Insert Format Tools Daka  Window Help

& | B | ¢ Jplel  F T e v 1 | o9 | K L M M
2
3 MAX3670 LOOP BANDWIDTH CALCULATOR
e Clase Full Screen
|5 |
| B | Loop Bandwidth (K} 10.00 kHz
| 7 YCO Gain (Koo} 124 .42 kHzAw Required inputs are indicated with RED
i| Phase Detector Gain (Kqp) 2D_:M-|| Resultz are indicated with BLACK
| 9 | Predivider (H1) g
| 10 | Gain Logic Divider {H2) 1
11|
|12 |
| 13 |
14 Results Jumper Settings
REN Higher Order Pole Frequency (F .q)*** 40 kHz GSEL1 GSEL2 | GSEL3
| 16 | Zero Frequency (fzeeo 100 Hz WCC WO YOC
|17 |
| 18 |
149 Components
20| c1 7876.735 pF RSEL | WSEL
|21 | R1 202006 ki =MD GhD
| 22 | C3 11954539 pF
| 23 | R3* 332 2
|24 | C24 0.000 #F
|25 |
| 26 | * B3 zhould not exceed 1k hecause of the op-amps inakilty to
| 27 | drive large loacs.
28 |
29 * iz only nescessary if R1 iz over SO0k, 1 will fiter noise
i from the charge pump and prevent clipping in the op amg.
&3
E *2 The higher order pole is recommended to be 4K to reduce pole
| 33 | interference.
|34 |
| 39 | #** The zero frequency is recommended to be 100 time less than
| 36 | K to reduce peaking in the transfer response.
37 -
4 |4 [» ¥ Loop Bandwidth Calculator ¢ Appendix / | 1 | | LIJJ

Figure 2. Excel Spreadsheet
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