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X05054Cx Series
High Performance
3rd Overtone Crystal Oscillator 1C

Features

Wide range of operating supply voltage:

» 1.62~5.50V(30~135MH?z)
» 1.62~3.63V(120~160MHz)

Operating temperature range
X05054Cx-DE/WF: -40 to 105°C

High Performance(Low Phase Noise/Low Jitter)

High Frequency Stability <+/-1.5ppm

Ultra-Low Drive Level

Standby function

High impedance in standby mode, oscillator stops

CMOS output duty level(1/2VDD)

502410% output duty

15/30pF output drive capability

Die form or Wafer form

Application

Used for crystal oscillator

7050, 5032 Crystal Oscillator(X05054Cx-2/8)
3225, 2520,Crystal Oscillator(X05054Cx-3/5)
2016 crystal Oscillator(X05054Cx-4)

X0 5054
Device Type
Clock Series
XO 5054Cx

Description
The XO5054Cx series are miniature crystal oscillator

module ICs. The oscillator circuit stage has Voltage
regulator, significantly reducing current consumption
and crystal current, compared with existing devices, and
significantly reducing the oscillator characteristics
supply voltage dependency.

Ordering Information

Part no. Package type
X0O5054Cx-zZWF Wafer form
X05054Cx-zDE Die form

Note:
1.Below is the detailed definition of part no.
2. X: BIC/D/E, z: -3(130um), -4(100um), -8(180um)

Cx -z

Oscillation frequency range,
frequency divider function

Frequency Range

3 Stand for 130um die thickness
4 Stand for 100um die thickness
8 Stand for 180um die thickness

Suffix foutput Frequency
range
5054CB | 30~40 MHz
5054CZ | 40~50 MHz 0 to
5054CC | 50~80 MHz 160MHz
5054CE | 120~160 MHz
5054CF | 80~135 MHz
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XO5054Cx Series
High Performance

3rd Overtone Crystal Oscillator 1C

Series Configuration

Operating Recommended Standby mode
it | S| S| Oleon | eslien | ot |Gl | oy
range(V) ragne(MHz) function state
X05054CB 30~40MHz 1.62 ~5.50
X05054CZ 40~50MHz 1.62~5.50 3 Overtone
X05054CC 50~80MHz | 1.62~5.50 _
XO5054CE | 120~160MHz | 1.62~ 3.63 3010170 16 Yes Hi-z
X0O5054CF 80~135MHz | 1.62~5.50 | 3" Qvertone

Note: XO5054CE operating frequency depend on operating temperature, details see recommended operating condition.
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XO5054Cx Series
RSM High Performance

www.raystar-tek.com 3rd Overtone Crystal Oscillator 1C

Function Description

Standby Function
When INHN goes LOW, the oscillator stops and the output on Q becomes high impedance.

INHN Q Oscillator
HIGH (or open) fo output frequency Normal operation
Low High impedance Stopped

Power-saving Pull-up Resistor

The INHN pin pull-up resistance RUP1 or RUP2 changes in response to the input level(HIGH or LOW). When INHN is tied
LOW level, the pull-up resistance is large(RUP1),reducing the current consumed by the resistance. When INHN is left open
circuit, the pull-up resistance is small(RUP2),which increases the input susceptibility to external noise. However, the pull-up
resistance ties the INHN pin HIGH level to prevent external noise from unexpectedly stopping the output.

Oscillation Detector Function

The XO5054Cx series also feature an oscillation detector circuit. This circuit functions make the outputs disable until the
oscillator circuit starts and oscillation becomes stable. This alleviates the danger of abnormal oscillator output at oscillator start-up
when power is applied or when INHN is switched.
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Pad Configuration

X05052Bx

vbD

INHN 2

XT
5054Cx

(0,0)

3

(317.5,267.5)

6 Q
5 GND
4
XTN

(-317.5,-267.5) CEEE==m—

X05054Cx

Pad Coordinate File

Pad Name X Coordinate Y Coordinate Pad Name X Coordinate Y Coordinate
1 -214.85 168 4 158.35 -164.6
2 -214.85 -4.65 5 213.15 -3.85
3 -105.1 -164.6 6 214.2 167.9

Note: Substrate is connected to GND or floating.

Die Size: 630pum*530um (Including scribe line , Scribe Line Width 60um)
Die Thickness: 130um=15pum(-3) or 180um+20um(-8), 100um+15um(-4)
Pad Size: 80um*80um

Substrate Level: GND or Floating

Pad Description

Sym. Type Description
XTN @] Amplifier output. )
— Crystal oscillator connected between XT and XTN
XT I Amplifier input.
INHN | Output state control input. High impedance when LOW. Power-saving pull-up
resistor built in.
Vbb P Supply voltage
GND P Ground
Q @] Output. Output frequency determined by external crystal
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X05054Cx Series
High Performance
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Maximum Ratings

Storage Temperature -659C to +1500C
Supply Voltage to Ground Potential (Vpp to GND) ... -05Vio+7.0V
DC Input (All Other Inputs except Vpp & GND) ... -0.5V to Vpp +0.5V

Note:

Stresses greater than those listed under
MAXIMUM RATINGS may cause permanent
damage to the device. This is a stress rating only
and functional operation of the device at these or
any other conditions above those indicated in the

DC OULPUL. ..ot -0.5V to Vpp +0.5V | operational sections of this specification is not
DC Output Current (all QULPULS) ......oveverrerieiieieeiereeseseeesieas 16mA | implied. Exposure to absolute maximum rating
conditions for extended periods may affect
reliability.
Recommended Operating Conditions
(GND=0V, unless otherwise noted.)
Sym. Parameter Series Conditions Min | Typ | Max | Unit
Voo Supply voltage X05054CB/CZ/CCICF 30MHz~135MHz 1.62 - 5.50 \%
Voo Supply voltage X05054CE 120~160MHz 1.62 - 3.63 \%
Vin Input voltage All series - GND - VDD \%
. . 30~135MHz/1.62~5.5V
Ta Operating temperature All series 120~160MHz/1.62~3.63V -40 - +105 <
four Output frequency X05054CB/CZ/CCICF 1.62~5.50V 30 - 135 | MHz
four Output frequency X05054CE 1.62~3.63V 120 - 160 | MHz
Reliability Data
Sym. Parameter Series Conditions Min Typ |Max]| Unit
ESD Human Body Model All series MIL-STD-883H Method 3015.8 +/-3000 | +/-5500 \%
Note: Industrial Standard ESD: HBM Model +/-2000V
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XO5054Cx Series
RSM High Performance
www.raystar-tek.com 3rd Overtone Crystal Oscillator 1C

DC Electrical Characteristics
X05054Cx (Vop = 1.62 to 5.50V, Ta = -40 to 85<C, unless otherwise noted.)

Sym. . Rating .
Parameter Condition - Unit
min typ max
Von HIGH-level output voltage Q: Measurement cct3, lon=8mA Vop-0.4 - - \Y
VoL LOW-level output voltage Q: Measurement cct3, lo.=8mA - - 0.4 \Y
Vi HIGH-level input voltage INHN, Measurement cct4 0.7Vop - - \Y
ViL LOW-level input voltage INHN, Measurement cct4 -- - 0.3Vop \Y
. Von =Vbp - - 10 uA
Iz Output leakage current Q: h?aa’flﬂgncgrsvccts,
- VoL.=GND - - 10 UuA
Vop =1.8V 8 mA
Measurement cct 1,
5054CB/CZ Vop =3.3V 10 mA
Fout=40MHz
Vop =5V 12 mA
Vop =1.8V 10 mA
Measurement cct 1,
5054CC Vop =3.3V 12 mA
. Fout=50MHz
Ibp Current consumption Vop =5V 15 mA
Measurement cct 1, Vop =1.8V 20 mA
5054CF _
Fout=125MHz Vop =3.3V 25 mA
X05054CF Vop =5.0V 35 mA
Measurement cct 1, Vop =1.8V - 30 mA
5054CE Vo =
Fout=156.25MHz op =3.3V 40 mA
Ist Standby current Measurement cctl, INHN=LOW - - 10 uA
Rup1 ) 0.4 15 8 MQ
INHN pull-up resistance Measurement cct6
Rue2 30 70 150 KQ
Ce 5 pF
Oscillator capacitance X05054CB/CZ
Co 6 pF
Ce 3 pF
Oscillator capacitance X05054CC
Co 4 pF
Ce 2 pF
Oscillator capacitance XO5054CF
Co 2 pF
Ce 2 pF
Oscillator capacitance X0O5054CE
Co 2 pF
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XO5054Cx Series
RSM High Performance
www.raystar-tek.com 3rd Overtone Crystal Oscillator 1C

AC Electrical Characteristics

Output switching waveform

0.9V,

05V,
\ / o.1vzz

DUTY=Tw/T X 100 (%)

Output disable and oscillation start timing chart

INHN H
tSTR
A
0.1V
Qoumm_/_\_/_\_f ‘
Normal Output . ~ 7 Normal
operation | stopped | Hi=Z* | gperation

When INHN goes HIGH to LOW, the Q output goes HIGH once and then becomes high impedance.

When INHN goes LOW to HIGH, the Q output from high impedance to normal output operation when the oscillation starts
(oscillation is detected)

*: the high —impedance interval in the figure is shown as a LOW level due to the 1KQ pull-down resistor connected to the Q
pin(see“Measurement circuit 2”’in the “Measurement circuits” section)

X05054Cx Series(Vdd=1.62 to 5.5V, Ta=-40 to 85°C unless otherwise noted)

Parameter Symbol Condition Min | Type | Max | Unit
CL=15pF, —
Output fall time CL=15pF, _
tro/t; Vpp=2.97t03.63V - 15 25
(XO5054CB/CZ/CC) 2 0.1vdd~0.9Vdd PP
trotre 1o Vop=4.510 550 V 12 | 2
ns
tate i Vop=162101.98V | - | 20 | 30
Output rise time : CL_1‘5 -
Output fall time trottro 0.1Vad-0ovdd Vop=297t0363V | - | 1.0 | 20
(XO5054CE/CF) CL=15pF
tl’2/tf2 01Vdd~09\’/dd VDD=45 to 5.50V 0.7 1.5
Output duty cycle Duty Measurement cct 1, Ta=25°C,C =15pF 40 50 60 %
Output disable delay time top Measurement cct 1, Ta=25°C,C.<15pF - - 50 us
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Measurement Circuit

Measurement cctl
Measurement parameter: Im, Ist, Duty, t., t:

- Top
A Ist

VDD
I open
g XT
X' tal == QrF—o
" XIN
0. 1uF GND__ TNHN CL=15pF
) & T open

Ist short

Including prode
i capacitance

Note:The AC characteristics are observed using an oscilloscope on pin Q

Ve

Measurement cct3
Measurement parameter: Vou, Vor
-+

= °
Generator XN

GND

50Q

i
e

Vs adjusted such that AV=50XTIon Vs adjusted such that AV=50XTo

XTN input signal:1Vp—p, sina wave

Measurement ccth
Measurement parameter: Iz

DD
_I_ Voo
0. lF=— N O
< 7;7(1\1D
INHN ~ GND 1z
77 77

Measurement cct2
Measurement parameter: top

Signal
Generator

XTN input signal:1Vp-p, sina wave

Cl1

|—o—» XTN

INHN

Q

GND

—

—_— 0. IuF

Rl V[YD T
S&g;

Ve

Cl: 0.001uF CL:15pF

R1:50Q RL:

Measurement cct4
Measurement parameter: Vm, Vi
—

1KQ

XT
X’ tal= Qo
XN
INHN GND
Vo [1
VOLg; j;
/4

Lo
I

0. TuF

Vi:Voltage is OV to Vw transition that changes the output state

Vi:Voltage is Vm to OV transition that changes the output state.

INHN has an oscillation stop function

Measurement cct6
Measurement parameter: Ruei, Ruzi

DD
o—1
—_— 0.1uF
o—|
INHN GND
” w __Vm _
Vi o Rup1= Tor (Vin=0V)
= Rup= Vl)n*%[)?Vlm (Viv=0. 7) Vi
>
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History Log:
Rev# | DCN NO. REVISION HISTORY DATE
3.6 230025 Updated duty cycle 50%-+/-10% (features) 2023/2/17
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