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XO7052xx Series
Fundamental Crystal Oscillator IC

Features

o Operating supply voltage: 1.60V to 3.63V

e Recommended oscillation frequency
(Fundamental):10MHz to 70MHz

e Operation temperature: -40 to +125°C

e Oscillator capacitors Cg, Cp built-in

¢ Output drive capability: +4mA

¢ Output frequency: fosc (oscillator frequency), fosc/2,
fosc/4

e Output 3-state function

¢ Low standby current (oscillator stopped, power saving
pull-up resistor)

e Oscillation detection circuit built-in

Application
e  Used for crystal oscillator

e 7050, 5032, 3225, 2520, 2016 ,1612 Crystal Oscillator

Description

The XO7052xx series are crystal oscillator module
CMOS ICs for +125°C operation. They support
10MHz to 70MHz fundamental-frequency, and have
an oscillator amplifier, voltage regulator circuit and
output buffer.

The oscillator circuit stage has a voltage regulator
drive, reducing current consumption and frequency

deviation due to fluctuations in supply voltage.

Ordering Information

Part no. Package type
X07052xx-zWF Wafer form
X07052xx-zDE Die form

Note:
“-z” shows the die thickness.
“DE” stands for chip form, “WF” stands for Wafer form.

XO 7052

Device Type#

Clock Series

XO 7052 Series

Pad layout type

Oscillation Frequency Range
Frequency divider function

A: Flip Chip bonding
C: For wire bonding

Crystal
Suffix X | Foutput Frequel.liy Rigse
1 o
7 0/2 10MHz to 70MHz
3 0/4
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XO7052xx Series
Fundamental Crystal Oscillator IC

Series Configuration

Version name*1

Oscillator frequency
(Reference value)*2

Output stage Standby state

Output Oscillator
Output duty level Frequency current — Output
X07052x1 fosc
X07052x2 10MHz to 70MHz 1/2Vpp fosc /2 +4mA Yes Hi-Z
X07052x3 fosc /4
Note:

*1: Wafer form devices have designation XO7052xx-zWF and chip form devices have designation XO7052xx-zDE.

*2: The recommended oscillation frequency is a yardstick value derived from the crystal used for characteristics authentication.
The oscillation frequency range is not guaranteed. Specifically, the characteristics can vary greatly due to crystal
characteristics and mounting conditions, so the oscillation characteristics of components must be carefully evaluated.

Block Diagram
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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) Output frequency Normal operation
Low High impedance Stopped

Power-saving Pull-up Resistor

The INHN pin pull-up resistance changes its value to RPU1 or RPU2 in response to the input level (HIGH or LOW). When
INHN is tied to LOW level, the pull-up resistance becomes large (RPU1), thus reducing the current consumed by the
resistance. When INHN is left open circuit or tied to HIGH level, the pull-up resistance becomes small (RPU2), thus
internal circuit of INHN becomes HIGH level. Consequently, the IC is less susceptible to the effects of noise, helping to

avoid problems such as the output stopping suddenly.

Oscillation Detector Function
The XO7052xx series have an oscillation detection circuit. The oscillation detection circuit disables the output until crystal
oscillation becomes stable when oscillation circuit starts up. This function avoids the abnormal oscillation in the initial

power up and in a reactivation by INHN.
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XO07052xx Series

Fundamental Crystal Oscillator IC

Pad Configuration

Flip Chip

Wire Bonding

VSS Q VDD Q
XO7052Ax XO7052Cx

INHN VvDD INHN VSS

XT XTN XT XTN
Pad Coordinate File
X Coordinate Y Coordinate 7052Ax(FC) 7052Cx(WB)

-135.2 -186.5 XT XT
135.2 -186.5 XTN XTN
201.5 -1.1 Vobp Vss
201.5 183.5 Q Q
-201.5 183.5 Vss Vop
-201.5 -1.1 INHN INHN

Note: Substrate is connected to GND or floating.

Die Size: 580pum*550um (Including scribe line, Scribe Line Width 65um)

Die Thickness: 130pum=15um (-3) or 100um=15um (-4)

Pad Size: 70pum*70um

Substrate Level: GND or Floating

Pad Description

Sym. Type Description
XTN O Amplifier output. )
Crystal oscillator connected between XT and XTN
XT I Amplifier input.
Output state control input
INHN I . Oscillator stopped and device in standby mode when LOW
. Pull-up resistor built-in
Vop - Supply voltage
Vss P Ground
Q 0 fosc, fosc/2, fosc/4 frequency output
*  High-impedance in standby mode
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Maximum Ratings

Parameter Sym. Conditions Rating Unit Note
Supply voltage range Vb Voltage between Vpp and Vss -0.3 to +3.96 \% *1
Input voltage range Vin Input pins -0.3 to Vppt0.3 v *1,*2
Output voltage range Vour Output pins -0.3 to Vppt0.3 v *1,*2
Output current Tour Q output +20 mA *3
Junction temperature T; 150 °C *3
Storage temperature range Tsrg Chip form wafer form -65 to +150 °C *4
Note:

*1: Absolute maximum ratings are the values that must never exceed even for a moment. This product may suffer
breakdown if any one of these parameter ratings is exceeded. Operation and characteristics are guaranteed only when the
product is operated at recommended supply voltage range.

*2: Vpp is a Vpp value of recommended operating conditions.

*3: Do not exceed the absolute maximum ratings. If they are exceeded, a characteristic and reliability will be degraded.
*4: When stored alone in nitrogen or vacuum atmosphere.

Recommended Operating Conditions

Parameter Sym. Conditions Min Typ. Max Unit
Oscillator frequency *! fosc Vpp =1.6t0 3.63V x1 to x3 10 70 MHz
Output frequency four Vpp =1.6 t0 3.63V, CLour<=15pF | x1 to x3 2.5 70 MHz
Operating supply voltage | Vpp Voltage between Vpp and Vss 2 1.6 3.63 \Y%
Input voltage Vin Input pins Vss Vb v
Operating temperature T, -40 125 °C
Output load capacitance CrLour Q output 15 pF

Note:

*1: The oscillation frequency is a yardstick value and the oscillation frequency range is not guaranteed. Specifically, the
characteristics can vary greatly due to crystal characteristics and mounting conditions, so the oscillation characteristics of
components must be carefully evaluated.

*2: For stable operation of this product, please mount ceramic chip capacitor that is more than 0.01uF between Vpp and
Vss in close proximity to IC(within 3mm). Wiring pattern between IC and capacitor should be as thick as possible.

* Since it may influence the reliability if it is used out of the recommended operating conditions range, this product
should be used within this range.
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DC Electrical Characteristics
(Vpp=1.60103.63V, V=0V, Ta=-40 to +125°C unless otherwise noted)

Parameter Sym. | Conditions Min. Typ. | Max. Unit
HIGH-level output voltage Vou | Measurement circuit 3, Ioy=-4mA, Q pin Vbp-0.4 A%
LOW-level output voltage VoL | Measurement circuit 3, lor=4mA, Q pin 0.4 v
HIGH-level input voltage Vi Measurement circuit 4, INHN pin 0.7Vbp v
LOW-Ievel input voltage ViL Measurement circuit 4 INHN pin 0.3Vpp A%
Output leakage current I Measurement circuit 5, Q7Ver 0 uA
tp g z INHN=LOW, Q pin
Q:Vss -1 0
Vpp =3.3V 3.0 4.5 mA
Current consumption Measurement circuit 1,
0705241 P Iopr | INHN=OPEN, no load, Vbp =2.5V 2.2 35 mA
fosc:48MHZ, fOUT:48MHZ
Vop =1.8V 1.6 2.5 mA
Measurement circuit 1, Vop =3.3V 2.0 3.0 mA
Current consumption INHN=OPEN, no load, _
X07052x2 IDD2 fosc:48MHZ, VDD 2.5V 1.4 2.5 mA
four =24MHz Vbp =1.8V 1.0 | 20 mA
Vpp =3.3V 1.5 2.5 mA
Current consumption Measurement circuit 1,
0705203 P Iops | INHN=OPEN, no load, Vbp =2.5V 1.0 2.0 mA
fosc:48MHZ, fOUTzleHZ
VDD =1.8V 0.8 1.5 mA
Standby current Ist Measurement circuit 1,INHN=LOW 10 LA
Rpui | Measurement circuit 6, INHN pin, Vpp =3.3V 0.8 3 24 Mohm
Pull-up resistance
Rpu2 | Measurement circuit 6, INHN pin, Vpp =3.3V 30 70 150 kohm
Feedback resistance Ry Oscillator 50 100 200 kohm
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AC Electrical Characteristics
(Vpp =1.60t0 3.63V, Vgg=0V, Ta=-40 to +125°C unless otherwise noted)

Parameter Sym. Conditions Min. Typ. Max. Unit
; Measurement circuit 1, CLOUT=15pF, 15 5
& 0.1 VDD — 0.9 VDD, VDD =2.251t03.63V ’
Rise time
; Measurement circuit 1, CLOUT=15pF, 5 6
2 0.1 Vbp —0.9 Vi, Vop =1.60 to 2.25V
ns
¢ Measurement circuit 1, CLOUT=15pF, 15 5
1 0.9 Vbp — 0.1 Vpp, Vpp =2.25 to 3.63V :
Fall time
¢ Measurement circuit 1, CLOUT=15pF, ’ 6
? 0.9 Vbp — 0.1 Vpp, Vpp =1.60 to 2.25V
Measurement circuit 1, Ta=25°C, o
Duty cycle DUTY CLour=15pF, Voo =1.60 to 3.63V 45 50 55 %
. . Measurement circuit 2, Ta=25°C,
Disable time top CLour<=15pF 200 ns

Output switching waveform

0.9Vpp
0.5Vop
To 0.1Vpp

A

)
>

DUTY=Ty/T*100(%)

Output disable and oscillation start timing chart

VDD
INHN , g

VL
VSS -_
VDD

Q s 0. 5Vp

Al

VSS 7~
P14 - P —p¢
Tour Hi-Z Low four

*When INHN goes HIGH to LOW, the Q output becomes high impedance.
*When INHN goes LOW to HIGH, the Q output goes LOW once and then becomes normal output operation
after having detected oscillation signals.
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Reference DATA (X0O7052C1)

Current Consumption (X07052C1, fosc=50MHz, Ta=25C, no load and 15pf)

7.0

6.0

1.0

0.0

—— Opf
—— 15pf

1.5

2.0

2.5

3.0

UDD [VI

Output Waveform (X0O7052C1, fosc=50MHz, Ta=25C, Load=15pf)

Keysight Infiniium :

Friday,

September 19, 2025 7:15:54 PM
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] | | |
) @® @ + 1.65V
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i -207 mV
i -826 mV
-300ns -240ns -180ns =120 ns -6.00 ns. 00s 6.00 ns 120ns 180 ns 240 ns 300 ns @
@l inJoo: [<IODI@ @< 3]
Results ~ 1
Measurements a -
Measurement | Curent | Mean Min Max | Range (Max-Min) | StdDev [ Count | |
@ Frequency(2) 4993943 MHz ~ 50.001252 MHz  49.87809 MHz ~ 50.14451 MHz ~ 266.42554 kHz 32766199 kH 2066
@ Duty cycle(2) 50.87 % 50.9334 % 50.70 % 5113 % 430 m% 63.5 m% 2066
@ Rise time(2) 147195 ns 1.4591968 ns 138280 ns 1.54076 ns 157.97 ps 232251 ps 2066
@ Fall time(2) 142286 ns 1.4679808 ns 137818 ns 1.54486 ns 166.68 ps 229756 ps 2066
% Vtop(2) 327756 V 3.27452V 3.24623V 3.20844V 5221 mV 8.742T mV 2066
® V base(2) 939 mV 42775 mV -3237 mV 3027 mV 62.65 mV 9.2262 mV 2066
@ V amptd(2) 326816 V 327025 V 3.23684 V 330993V 73.09 mV 106736 mV 2066
® Vmax(2) 362017V 3.59924 v 355621V 364301V 86.79 mV 117914 mV 2066
® Vmin(2) -32473 mV -316.988 mV -369.76 mV -286.88 mV 82.88 mV 117418 mV 2066
® Vp-p(2) 3.94490 V 391623 vV 387311V 398014V 107.03 mV 151743 mV 2066
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XO07052xx Series
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Phase Noise (XO7052C1, fosc=50MHz, Ta=25°C, Load=15pf)

Keysight E5052B Signal Source Analyzer

|[FPhase ose 10.00d8/ Ret -20.000B¢/riz

20.00p r Carrier 50.002215 MHz __ 13.3492 dBry
> >1: 10 Hz -91.4602 dBc/Hz
2: 100 Hz -123.2813 dBc/Hz
-30.00 3: 1 khz -146.1989 dBc/Hz
4: 10 kHz -156.7543 dBC/HzZ
5: 100 kHz -162.1368 dBcC/Hz
-40.00 6: 1 MHz -167.4096 dBc/Hz
7: 10 MHz -168.4844 dBc/Hz
A 8: |20 MHz -168.7646 deBc/Hz
-20.00 X: start 12| kHz
Stop 20 MHz
606D center 10.006 MHz
""" span 19.988 MHz
=== NOiSe ===

Analysis Range X: Band Marker
Analysis Range Y: Band Marker
Intg Noise: -95.2390 dBc / 19.99 MHZ
RMS Noise: 24.4662 prad

1.40181 mdeg
RMS Jitter:|77.875 fsec
Residual FM: 270.73 Hz

-80.00

90.00 {?

2
40.0
-150.0
3
160.0
4 M
S 5
.0
6 7 .
1800 & 2 - i 1451 - Y
IF Gain 50dB Freq Band [39M-101MHz] Omit LO Opt [<150kHz] 814pts
Phase Noise | Start 10 Hz Stop 20 MHz

] o [ 0 JPow 3.3]Atn 10dB]C o] ke Do [0 2025-10-20 14:36]

Negative Resistance (XO7052C1, Vpp=3.3V, Ta=25°C)

Resize

PN Menu

Measurement View |

Input Port
Scale
Format
Trace View

Display

Average

Attenuator
Start
Stop
DC Control Voltage
DC Power Voltage
Setup

Trigger
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)
g
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2 :
= "
S -1500 A
1]
Z
-2000 | . | | |

10 20 30 40

Frequency [MHz]
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Measurement Circuit
Measurement circuit 1  Parameters: Ipp, Ist, DUTY, t,, t;
#AC characteristics observed on the Q pin

using an oscilloscope.
Yoo, Ier

VDD
SW1
0.1pF | Xtal Q—]XT
== = Q00—
[
INHN  VSS

& T Lout
Sw2 { (Including probe capacitance)

Parameter SWI SW2
Ipp OFF OFF
IsT ON or OFF ON
DUTY t,tr ON OFF
Measurement circuit 2 Parameter: top
Input signal : 1Vp-p.sine wave 0.1uF
VDD s
Signal 0.001 4 F R =1kQ
Generator | i 9
50Q
RL3=1kQ
CrLou
INHN  Vss ;l; al
Function
Generator (Including probe capacitance)

Input signal :Vop—Vss 50Q

Measurement circuit 3 Parameter: Vou, VoL

VDD —0.1pF
— 0.001pF Q
igna |
Generator XTN
500 VSS

XTN mput signal : 1Vp-p,sine wave

Vou
Q

Q

Vs adjusted so that AV=50xIon Vs adjusted so that AV=50xI,
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Measurement circuit 4 Parameter: Vig, Vi

T

T
VDD
XT 0.1uF
X'tal =3 Qro =/
XTN
INHN VSS
Vin,
i Vi Vss—Vpp , voltage that changes enable output state

Vi: Vop—Vss , voltage that changes disable output state

Measurement circuit 5 Parameter: Iz

VDD
0.1uF IVDD

—_— Q—@—O—or

z ’I,VSS
INHN  vss tz

Measurement circuit 6 Parameter: Rpyi, Rpya

VDD

0.1uF
INHN VSS
L)
@ iII.U Rpui =_VYoo_ (Vi=0V)
Vi o C Iy

(Vin=0.7Vpp )
Ipy
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Revision History

Revision Description Date
V1.0 official release 2026/1/20
V1.1 Change Frequency Range from 20MHz~60MHz to |0MHz~70MHz 2026/3/25
V1.2 Updated Pad Configuration 2026/5/25
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