NPC

Output Waveforms /H13;ER(CDLT

Oscillator output waveforms can be CMOS, LV-PECL, 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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@ CMOS Output Devices ./ CMOSHAS®
The output stage uses CMOS (Complementary Metal Oxide Semiconductor) devices. The output waveform amplitude swings between
Vpp and Vg around a 0.5Vpp, center voltage (see Figure 1).
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Figure 1. CMOS output circuit and waveform ,/ CMOSH 71D EIFE K & K2
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Figure 2. CMOS output measurement circuit / CMOSHAIDBIEEES

CMOS output device usage notes /" CMOSHAIRDEE 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.
(4) A ceramic chip capacitor type is recommended for the bypass capacitor.
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M LV-PECL Output Devices ./ LV-PECLE 153
The output stage uses LV-PECL (Low Voltage Positive Emitter Coupled Logic) devices with 50Q 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).

LV-PECL (Low Voltage Positive Emitter Coupled Logic)l3Vec—2.0V T50Q#& ¥ S 727248 )1 T4, IRz IZ2.0VHLL T800mV
OIRIGTAA 7 LFE T, (Figure 35:1H)

T vee  TTTTTTTTTTTTTTToooTToooooomoooooomooooooooooooooooooo Vce (33V)

e | P

- VoL (1.6V)

50Q

Figure 3. LV-PECL output circuit and waveform ,/* LV-PECLH /1D B8 &K HZ

Bypass capacitor
0.001uF to 0.1uF (Ceramic chip capacitor)

VCC OE
Probe 1 (+)
VCC2 = — 20V
/ -
33V = =F |F | XIN ouT oo
T—{XOUT OUTN % AVAV I TS,
50Q  Vcc-2.0V
oV GND Oscilloscope
7
Bypass capacitor Probe 2 (+) Probe 1 (-) oV 747
10pF Probe 2 (-)

Figure 4. LV-PECL output measurement circuit /* LV-PECLHIDBIZE B

LV-PECL output device usage notes ./ LV-PECLEE /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 measurement circuit OUT and OUTN pins must both be terminated by a 502 resistance to the Vcc — 2.0V supply line.
(5) A ceramic chip capacitor type is recommended for the bypass capacitor.
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M LVDS Output Devices ./ LVDSHF1&@
The output stage uses LVDS (Low Voltage Differential Signaling) devices with 502 terminated, differential outputs. The output waveform
amplitude between OUT and OUTN swings by 350mV (See Figure 5).
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Figure 5. LVDS output circuit and waveform / LVDSH 7D EIFEE &R
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Figure 6. LVDS output measurement circuit ./ LVDSHIDBIEEIEE

LVDS Output Device Usage Notes . LVDSHAIRDFER
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.

(5) A ceramic chip capacitor type is recommended for the bypass capacitor.
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DUTY measurement voltage (0.5VDD)
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*1. The specified value varies by device.
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