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X 05024 ALx series
Crystal Oscillator and Buffer 1C

Features

e  Wide range of operating supply voltage: 2.5V to 5.5V

e Regulated voltage drive oscillator circuit for reduced
power consumption and crystal drive current

e  Optimized low crystal drive current oscillation for
miniature crystal units

e Recommended oscillation frequency range

e Crystal frequency Fundamental: 10MHz to 60MHz

e Input Signal: 10MHz to 120MHz

e  Multi-stage frequency divider for low-frequency output
support

e Frequency divider built-in:
Selectable by version: 10, f0/2, f0/4, f0/8, f0/16, f0/32

e 40 to 85°C operating temperature range

e  CMOS output duty level(1/2VDD)
50%5% output duty

e Die form or Wafer form

XO 5024ALx

Device Type

Clock Series

X0 5024 Series

Pad layout type

Description

The XO05024 series are miniature crystal oscillator
module ICs. The oscillator circuit stage has voltage regulator
drive, significantly reducing current consumption and crystal
current, compared with existing devices, and significantly
reducing the oscillator characteristics supply voltage

dependency.

Application

e  Used for crystal oscillator
e  Full size and Half size package

o  Use for buffer

Ordering Information

Part no. Package type
XO05024ALXxT SOT23-6L

Note: “x” stand for 1,2,3,4,5(10, f0/2, f0/4, f0/8, {0/16)

1 1
Oscillation Frequency Range
Frequency divider function

Crystal Signal

LG T Frequency Range Frequency Range

0

SOT23-6 Package

1

2 0/2

3 0/4

4 078 10MHz to 60MHz | 10MHz to 120MHz
5 0/16

6 10/32
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X 05024 ALx series
Crystal Oscillator and Buffer 1C

Series Configuration

Operating Recommended Sty wiod
Part No Omicpr supply voltage Qeollbion frequency range (Ot €t Oscillator Output
frequency —— mode (MHz) capability(mA) stop function state
X05024AL1 f0
X05024AL2 f0/2 Crystal:10~60
X05024AL3 fo/4
2.5~5.5 Fundamental 4 Yes Hi-Z
X05024AL4 f0/8
X05024AL5 f0/16 Signal: 10~120
X05024AL6 f0/32
Block Diagram
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X05024 AL x series

Crystal Oscillator and Buffer 1C

Pin Assignment

INHM

XT

]

6 | XTN

Ln

VDD

VSS | 3 4 1Q
Pad Description

Sym. Pin No [Type Description

XTN 6 O | Crystal output pin

XT 2 I | Crystal input pin or Signal input

Vop 5 P | Supply voltage

Vss 3 P | Ground

Q 4 O | Output. Output frequency determined by internal circuit to one of f0,f0/2,f0/4,0/8,10/16,
INHN 1 I Output state.: control input.' High irppgdance when LOW.
Power-saving pull-up resistor built-in.

Function Description

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 XO5024ALx 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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X 05024 ALx series
Crystal Oscillator and Buffer 1C

Maximum Ratings

Parameter Min Typ. Max Unit
Storage Temperature -60 150 ‘C
Supply Voltage to Ground Potential (Vpp to GND) -0.5 7.0 \Y
DC Input (All Other Inputs except Vpp & GND) 205 Vpp +0.5V AV
DC Output -0.5 Vpp +0.5V v
DC Output Current (all outputs) 20 mA

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 condi-tions above those indicated in the operational sec-
tions of this specification is not 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
Vbb Supply voltage All series CL = 15pF 2.5 - 5.5 v
Vin Input voltage All series - GND - Vb \Y

Ta Operating temperature All series - -40 - +85 °C
Crystal Oscillator All series Vpp=2.5V~5.5V 10 - 60 MHz
o
Buffer All series Vpp=2.5V~5.5V 10 - 120 | MHz
four Output frequency All series Vpp=2.5V~5.5V 1 - 120 | MHz
Reliability Data

Sym. Parameter Series Conditions Min Typ. |[Max | Unit

ESD Human Body Model All series MIL-STD-883H Method 3015.8 +/-3000 | +/-6500 \%

Note: Industrial Standard ESD: HBM Model +/-2000V
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X 05024 ALx series
Crystal Oscillator and Buffer 1C

DC Electrical Characteristics
X05024 Series (Vpp = 2.5 t0 5.5V, Ta =-40 to 85°C, unless otherwise noted.)

Sym. | Parameter Condition Min Typ. Max Unit
Vou | HIGH-level output voltage Q: Measurement cct3, loy=4mA Vbp-0.4 - - v
Vor | LOW-level output voltage Q: Measurement cct3, [op.=4mA - - 0.4 \%
Vi | HIGH-level input voltage INHN, Measurement cct4 0.7Vbp - - v
Vi | LOW-level input voltage INHN, Measurement cct4 - - 0.3Vbp v

Q: Measurement cct5, Von =Voo ) ) 10 uA
Iz Output leakage current IHNH=LOW

Vor=GND - - 10 uA
Measurement cct 1, Voo =3.3V ) 1-6 24 mA

X05024AL1(f0),no load .
INHN=open,f0=48MHz | VP 23V ) 13 20 mA
four=48MHz Voo =1.8V - 1.0 1.5 mA
Measurement cct 1, Voo =3.3V ) 15 23 mA

X05024AL2(f0/2),n0 load _
INHN=open,f0=48MHz | P02V ) 1.2 18 mA
four=24MHz Voo =1.8V - 0.9 1.4 mA
Measurement cct 1, Voo =3.3V ) 13 20 mA

. X05024AL3(f0/4),no load _
Ipp Current consumption INHN=0pen, f0=48MHz Vb =2.5V - 1.0 1.5 mA
four=I12MHz Voo =1.8V - 0.8 12 mA
Measurement cct 1, Voo =3.3V ) I 17 mA

X05024AL4(f0/8),no load _
INHN=open,f0=48MHz | *>° ~2-3V ) 09 14 mA
four=6MHz Voo =1.8V - 075 | 115 mA
Measurement cct 1, Voo =3.3V ) 1.05 1.6 mA

X05024AL5(f0/16),n0 load _
INHN=open, f0=48MHz Vpp =2.5V - 0.85 1.3 mA
four=3MHz Voo =1.8V - 0.7 1.1 mA
Rr | feedback resistance - 50 100 200 KQ
Ca . . Design value (a monitor pattern on a wafer 4.8 6 72 pF

Oscillator capacitance is tested), Excluding parasitic capacitance

Cp : P P 8 10 12 pF
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X 05024 ALx series
Crystal Oscillator and Buffer 1C

AC Electrical Characteristics
X05024 Series (Vpp=1.40 to 5.5, Ta=-40 to 85°C unless otherwise noted)

Parameter Sym. Condition Min | Typ. | Max | Unit
1 Measurement cctl, Vop=2.25t03.36 V - 2.0 4.5 ns
Output rise time CL=15Pf,
tro 0.1Vop to 0.9Vpp Vpp=1.60 to 2.25V - 3.0 5.0 ns
tel Measurement cctl, Vpp=2.25t03.36 V - 2.0 4.5 ns
Output fall time CL=15Pf,
[ 0.1Vop to 0.9Vpp Vpp=1.60 t0 2.25 V - 3.0 5.0 ns
1 Measurement cctl, Vop=2.25t03.36 V - 4.8 9.6 ns
Output rise time CL=50Pf,
to 0.1Vpp to 0.9Vpp Vbop=4.5to 5.5V - 3.8 7.6 ns
tr Measurement cctl, Vop=2.25t03.36 V - 4.8 9.6 ns
Output fall time CL=50Pf,
tp O.IVDD to 0.9VDD VDD:4.5 to5.5V - 3.8 7.6 ns
Output duty cycle Duty Measurement cct 1, Ta=25C,C =15pF 45 50 55 %
Output switching waveform
0.9V
/ 0.5V,
0.1V,
TW
T Ly L,
DUTY=Tw/T X 100 (%)
Output disable and oscillation start timing chart
 J
0. 1V
A
Normal Output ] ~ 7 Normal
operation =‘stopped . Hi-Z* . Eperation

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 1K Q pull-down resistor connected to the Q
pin(see “Measurement circuit 2” in the “Measurement circuits” section)
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X05024 AL x series

Crystal Oscillator and Buffer 1C

Measurement Circuit

Measurement cctl
Measurement parameter: Im, s, Duty, t., t¢

—

, =
X tal—;

0. luF GRD

Top
Ist

e XT

Measurement cct3

Measurement parameter: Vou, Vo
—

0. 001uF

Signal
Generator

50Q

XTN

VDD

Top open

Qo

INHN

a

{

i

Top open
Tst short

t XTN

GND

}

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

CL=15pF

Including prode
capacitance

Vou
Vou

0. 1uF

Vs adjusted such that AV=50XIon

XTIN input signal:1Vp—p, sina wave

Measurement cctb

Measurement parameter: Iz

0. luF—

VDD
INHN GND
77 77

—>
1

Vs adjusted such that AV=50XTo

T Vo

or

%— GND

Measurement cct2

Measurement parameter: to

Generator

XTN input signal:1Vp-p, sina wave

-

DD
— 0. luF

c1 Q
f—o—1 XN
. INHN _ GND
VI)UT
e
o5 Ve

Cl: 0.001uF CL:15pF
1KQ

R1:50Q RL:

Measurement cct4
Measurement parameter: Vs, VIL_‘

VDD

Qo

XT
X’ tal g
T XIN
INHN GND
Von [!
Vou
7 )

L
1

0. 1uF

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

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

INHN has an oscillation stop function

Measurement cct6
Measurement parameter: Rupi, RIE
-

I

f

INHN

DD

GND

wp
Viy 0 e t

7

Rupi=

Vi
Tue

— 0. 1uF

(Vi=0V)

Ripi= Vnr)—(T)I.;Vnn (Vix=0. 7) Viw
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X05024 AL x series

Crystal Oscillator and Buffer 1C

Application Circuit for Buffer

VDD
U1
R1 NC/A.TK 1 6 et
| INHN XTN | 5
|O. u Ill'
Signal Input C3 0.1u 2 5
I I XT VDD
3 CLKOUT
VSS Q I C2
X0O5024ALx
1 I 15pF
Package Information

= 0 _‘r MEOL bR MO MAX
Lz, A . - 1.25

m B ‘ ] pi- TNTTOT Al o | - 1015

| ( ﬂ coty  pet ] S O Y R

v i b 0,34 - 0.45

| | ) 4-8 7 b1 0.34 0.38 0.1

c 0.12 - 0.20

E1 - - - E cl 0.12 015 | 0.6
D 2.826 | 2.026 | 3.026

| | E 2,60 2.80 3.00

o I El 1.526 | 1.626 | 1.700

m L _j o = 0.90 0.95 1.00

) el 1.80 1.90 2.00

e - r=T L 0.30 | 0.40 | 0.60

I'-‘INiII"'.(.’ '7L- | ] L1 0.53REF

el R :’f 0.05 e 0.20

R 0.05 - 0.20
[} o = g

1 & 10° 1z

I g2 107 12° 14

1
|t
ﬂﬁk ——t— :Ij

ard [ {' 531:'-'

b
| b ——
E . | Eﬂll_H FLATING
W
cclf , // ¥
J 1Y T 7
ARSI ARARANANN

BASE METAL
SFCTION B—B

Note:

1.All dimensions are in mm. Angles in degrees.
2.Refer Jedec MO-187.
3.Dimensions exclude burrs, mold flash or protrusions.

I 3%

Raystar Microelectronics Technology Inc.

S0T23-6L POD Rev:0
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X 05024 ALx series
Crystal Oscillator and Buffer 1C

Revision History:

Revision Description Date
V1.0 Initiated 2013/1/2
V1.5 Modify datasheet format and add buffer function 2024/11/12
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