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Output Waveforms ./ HHFBERIC DT

Oscillator output waveforms can be CMOS, LVPECL, or LVDS logic-level formats. These output waveforms each have their own
characteristic output loading which can vary greatly depending on the measurement method and measurement conditions.
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I CMOS Output Devices .~ CMOSH 1@
The output stage uses CMOS (Complementary Metal Oxide Semiconductor) devices. The output waveform amplitude swings between
Vpp and Vs (see Figure 1).
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Figure 1. CMOS output circuit and waveform ,/ CMOSH /1D EIEEE] & K2
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Figure 2. CMOS output measurement circuit ,~ CMOSH DRI RIS

CMOS output device usage notes .~ CMOSHRD;EE R
CMOS device outputs are not terminated, hence wiring and board parasitic capacitance effects can increase greatly as the frequency is
increased. The output wraparound noise can be become large due to the common impedances formed by the parasitic components between
VDD and VSS supply lines. Wraparound noise reduction measures may be necessary.

(1) Unused leads should be eliminated as much as possible to minimize the effects of parasitic components and reflection.
(2) Oscilloscope probe points should be placed near the oscillator IC to minimize the effects of reflection.
(3) Bypass capacitors should be positioned directly adjacent to the oscillator IC between the supply lines to reduce supply noise.
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Il LVPECL Output Devices ./ LVPECLH1m
The output stage uses LVPECL (Low Voltage Positive Emitter Coupled Logic) devices with 50€ terminated differential outputs with the
termination at a Vec—2.0V voltage node. The output waveform amplitude swings 800mV around a 2.0V center voltage (See Figure 3).
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Figure 3. LVPECL output circuit and waveform /" LVPECLEH A 1D EIFE R & i
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Figure 4. LVPECL output measurement circuit .~ LVPECLH7IDBIELIEE
LVPECL output device usage notes . LVPECLEE /IR DiEE

(1) Unused leads should be eliminated as much as possible to minimize the effects of parasitic components and reflection.

(2) Oscilloscope probe points should be placed near the oscillator IC to minimize the effects of reflection.

(3) Bypass capacitors should be positioned directly adjacent to the oscillator IC between the supply lines to reduce supply noise.

(4) The supply voltage, whether provided by 2 outputs from a * dual supply or 2 separate supplies, must be connected between the VCC
and GND pins. Note that the voltage applied to the VCC pin must be +2.0V constant.
(Ex. For +3.3V operation, connect a +2.0V supply to VCC, and a —1.3V to GND.)

(5) The measurement circuit OUT and OUTN pins must both be terminated by a 50€2 resistance to the OV supply line.
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B LVDS Output Devices ./ LVDSH@
The output stage uses LVDS (Low Voltage Differential Signaling) devices with 50€2 terminated, differential outputs. The output waveform

amplitude between OUT and OUTN swings by 350mV (See Figure 5).

LVDS (Low Voltage Differential Signaling){350Q:i#% i & 1L 72728 1 )1 T o 1 IZOUTHG - & OUTNYGi - D ZEBHRIE & 22 1) |
350mVOIRIETA A >~ 7 L ¥, (Figure 551)

Vce

ouT OUT - OUTN —-—fm e me e N :
outn | | N J Y
- 500 500 VoD

1000pF;

Figure 5. LVDS output circuit and waveform /* LVDSH 7D EIFEE &R
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Figure 6. LVDS output measurement circuit ./ LVDSHFIDRIEEIEE

LVDS Output Device Usage Notes . LVDSHARDEE S
A differential probe is required to monitor the LVDS differential output waveform.

(1) Unused leads should be eliminated as much as possible to minimize the effects of parasitic components and reflection.

(2) Oscilloscope probe points should be placed near the oscillator IC to minimize the effects of reflection.

(3) Bypass capacitors should be positioned directly adjacent to the oscillator IC between the supply lines to reduce supply noise.
(4) Always use a differential probe.
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B CMOS
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DUTY measurement voltage (0.5VDD)
DUTY = Tw/ Trer x 100 (%)

*1. The specified value varies by device.
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