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Data Classification
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Crystal Oscillator

      
MEGATEXT® Crystal Oscillator Description

The MEGATEXT crystal oscillator is a 2-pin oscillator for crystals or ceramic resonators which
oscillate on their fundamental frequency of 20.48 MHz (not on a harmonic). SDA 5273 P, S has an
improved oscillator compared to SDA 5273 with respect to oscillation condition and latch-up
sensitivity.

     

Figure 1
SDA 5273 XTAL-Oscillator Circuit
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Figure 2  
SDA 5273 P, S XTAL-Oscillator Circuit

Equivalent Circuit

XIN, XOUT pin capacitance ca. 7 pF

Small signal gain of inverter – 8 SDA 5273
– 13 SDA 5273 P, S

3-dB bandwidth determined by output resistance and capacitive load

Output resistance 2 kΩ SDA 5273
400 Ω SDA 5273 P, S

Internal feedback resistor 60 kΩ SDA 5273
120 kΩ SDA 5273 P, S
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Frequency Tolerance

The specification allows ± 5 % frequency deviation. The consequences are explained below.
Whether this tolerance is acceptable depends on the IC application.

The freerun frequencies of the display are proportional to the crystal frequency. It depends on the
application which precision is required and which maximum drift is allowed.

The centre frequencies of the PLLs are also proportional to the crystal frequency. The PLLs can
lock on a frequency range around the centre frequency. Crystal tolerance will reduce the margins
for PLL locking.

Example:

crystal fh lock range

Display-PLL 20.5 MHz 15.625 kHz ± 10 %

Display-PLL 21.0 MHz 16.006 kHz ± 10 % =
15.625 kHz + 12.7 % / – 7.8 %

CVBS-PLL 20.5 MHz 15.625 kHz ± 5.3 %

Operation Conditions for Crystal Tests

To operate the crystal oscillator it is necessary to feed all supply pins VDDD, VDDA with 5 V and to
connect all pins VSSD, VSSA to ground. If the crystal oscillates a waveform with a period of 0.500 µs
(2.00 MHz) appears at pin RASQ. The frequency of RASQ is proportional to the crystal frequency,
but has a lower limit of app. 1.6 MHz. If the crystal does not work the RASQ period is app. 0.6 µs.

SDA 5273 supply pins:

1 VSSA Analog ground
2 VDDA + 5 V supply
7 VSSA Analog ground

10 VSS 0 V digital supply
20 VDD + 5 V digital supply
25 VDD + 5 V digital supply
26 VDD + 5 V digital supply
44 VSS 0 V digital supply
45 VSS 0 V digital supply
50 VSS 0 V digital supply
59 VDD + 5 V digital supply
60 VDDA + 5 V analog supply
61 VSSA analog ground
66 VDDA + 5 V analog supply

12 VBB Substrate bias voltage (app. – 2 V int. generated)
connect with block capacitor 100 nF

38 RASQ Row address strobe (DRAM)
52 XOUT 20.5-MHz crystal oscillator output
53 XIN 20.5-MHz crystal oscillator input
Semiconductor Group 6
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SDA 5273 S supply pins:

10 VDD1 + 5 V digital supply
11 VDDA + 5 V analog supply
12 VSSA1 analog ground
13 VDD2 + 5 V digital supply
15 VDD3 + 5 V digital supply
17 VDD4 + 5 V digital supply
36 VSS4 0 V digital supply
38 VSS3 0 V digital supply
39 VSS2 0 V digital supply
40 VBB substrate bias voltage
41 VSSA2 analog ground
43 VSS1 0 V digital supply

40 VBB Substrate bias voltage (app. – 2 V int. generated)
connect with block capacitor 100 nF

30 RASQ Row address strobe (DRAM)
5 XOUT 20.5-MHz crystal oscillator output
6 XIN 20.5-MHz crystal oscillator input

SDA 5273 P supply pins:

11 VDD1 + 5 V digital supply
12 VDDA + 5 V analog supply
13 VSSA1 analog ground
16 VDD2 + 5 V digital supply
21 VDD3 + 5 V digital supply
25 VDD4 + 5 V digital supply
44 VSS4 0 V digital supply
49 VSS3 0 V digital supply
55 VSS2 0 V digital supply
58 VSSA2 analog ground
60 VSS1 0 V digital supply

56 VBB Substrate bias voltage (app. – 2 V int. generated)
connect with block capacitor 100 nF

38 RASQ Row address strobe (DRAM)
6 XOUT 20.5-MHz crystal oscillator output
7 XIN 20.5-MHz crystal oscillator input
Semiconductor Group 7



Crystal Oscillator
Crystal Specification for SDA 5273

Basis for specification: simulation of open loop gain
typical value: 3.4

Criterion: open loop gain greater 1 for 360 degrees
phaseshift under worst case conditions

Accuracy: 1000 ppm !!!! (depends on application)
Load capacitance: 11 pF
Crystal impedance: 20 Ω maximum

Peripheral capacitors C1 = C2 = 15 pF
symmetric to avoid voltage clipping at pin XIN

Experimental results

showed no problems with typical MEGATEXT devices in a supply voltage range from 2 V to 6 V and
with a crystal impedance of up to 100 Ω.

Crystal Specification for SDA 5273 P, S

Basis for specification: simulation of open loop gain
Criterion: open loop gain greater 1 for 360 degrees

phaseshift under worst case conditions

Accuracy: 1000 ppm !!!! (depends on application)
Load capacitance: 11 pF
Crystal impedance: 40 Ω maximum

Peripheral capacitors C1 = C2 = 15 pF
symmetric to avoid voltage clipping at pin XIN

Experimental results

showed no problems with typical MEGATEXT devices in a supply voltage range from 2 V to 6 V and
with a crystal impedance of up to 100 Ω.
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