Evaluation Data of CERALOCK © Oscillation Circuit -

Technical Data of Ceramic Resonator

MURATA Part No.: CSTLS20M0X53-B0

Applied to R5F2138CCDFP(CM11=0)

Compatibility Information

IC is compatible to :
R5F2135xC(CM11=0)
R5F2136xC(CM11=0)
R5F2138xC(CM11=0)

Murata Manufacturing Co., Ltd.

TCD-10-0436



Evaluation Data of CERALOCK ® Oscillation Circuit

B Murata’s recommendation 22 [E] 2% 5E 2

IC name

R5F2138CCDFP(CM11=0)

Parts Number

CSTLS20M0X53-B0

C,, C, [pF]

Rf [ohm]

15 pF

47kohm

Rd [ohm]

Short

ERE
2w & i B
e

T

6 9

1.8t0o 55V
=40 to +85deg.C

E

48

Supply Voltage Range[V]
Temp. Range [deg.C]

Pin
9(RESET)
48(P4.5)
56(P10)
55(P11)
54(P12)

R5F2138CCDFP(CM11=0)

Xout

IN:12
OuT: 10

CERALOCK® :CSTLS20M0X53-B0
Vec =1.8t0 55V
C; =15 pF (Typ.)
C, =15 pF (Typ.)
Rf =47kohm
Rd =Short
Ta =—40 to +85deg.C

*(B)FELEBERLET .
HLFEMEREF(INENTETSRIEN,
*(1),(2) and (3) means erminal number of resonator.
Please see its specification or datasheet in detail.

Notes

5%

Input high voltage

SR A N EEHighflIL N )L
Input low voltage
FERANEELowHIL L
Output high voltage

FeiR N EBEHighfIL N )L
Output low voltage
FRHAEELowHIL AL
Swing level at input side
FeRA SIRIE (VIH - VIL)
Swing level at output side
Fe 4 71 #R1E (VOH - vOL)

Lowest supply voltage for oscillation start

Characteristics

Oscillating Voltage
RIREE

(Vce=5V, 25deg.C)
(Vcel=1.5V)

\
\
\
\
\
\
\
\

Typical sample

R

Vcel is driving voltage of oscillation circuit

VeellIRIREBOBEERLET

-0.1

1.1 > 04 x Veel

(206V)

R1 limit sample

R1FRIEBR R Fa(x1)

1.3

Starting Voltage
RiRKERE

(-40 to +85deg.C)

Typical sample
RS

R1 limit sample

RURIE IR S (x1)

1.6

17 FIRERABMEEROIRIEEBREL

Time to reach 90% of the oscillation

Oscillation Start up Time

FiRIIH ENRYBER (x2)
(Typical sample at Vcc=5V,25deg.C)

Frequency Correlation

SEHR R AERES (+3)
(Typical sample at Vcc=5V,25deg.C)
*1 R1: Resonant impedance. “R1 limit sample” means R1 resistance of applied sample is equal as its R1 spec.
RIGFEIRFORIRIEREBRLET . RERBRA KL BATIREFORIRERELN. TORBEETETLREOY LT LERYET,
*2 The measurement results is affected by the rise—up characteristics of suplpied voltage on your PCB. Please refer to appendix 1.
BERREIEEEROBRILL EAYBEOREEZTET MIEMETSETI,
*3 Frequency correlation means the oscillating frequency difference between your PCB and Murata frequency sorting circuit with standard IC.
Please refer to appendix 2.

HHERESHRERRE TE. FA—RIRFEEALESE TLRERARBOEASLLF T, ChERRRRBAEBLTUFS MIEHN2ETSE TS,

HIERE >
Requirements %ﬁ

* As close as possible to a sine wave
ERISENSE

* No distortion around Vth level of IC
ICORL YL AL NAHATEAGRECE

* Oscillating Voltage is not too large
RIRIRBAREBELLNE

* Oscillating Voltage is enough with limit sample
RUFRIEIR R G TOEIRIRIEN+ 2 THE L

* Meet customer requirements
ERETHEADERELH =T &

4. Rise Time and Transient Waveform |* No irregular oscillation waveform overlapping

SRS EAY KR EERRESCL

Murata Manufacturing Co., Ltd.

level under steady state
EEREDRIRIRIEDIO%ET 2ETORM

Oscillating frequency correlation

0.07 [ms]

against our standard IC

LHBEEMBICHIIERAREITNE

0.1 [%]

< Characteristics to Check

Characteristics _TGT&
1. Oscillating Waveform

FiRER

Criterion 5.7
No distortion from 0.3xVcel to 0.7xVcel

— Supply voltage EIREE < 3.3V
-0.3V < VIL, VIH < Vcel+0.3V, VI p—p 2 0.4xVcel

2. Oscillating Voltage
RIREE

Maximum Starting Voltage +0.1
< Minimum Voltage Range (your request)

3. Starting Voltage
FIRBAEEE

TCD-10-0436



Evaluation Data of CERALOCK ® Oscillation Circuit

Test Data

Oscillation waveform data on recommendable circuit condition
MODEL: CSTLS20M0X53-B0 with R5F2138CCDFP(CM11=0)

Typical sample

[ T.00v/ Toavs

+« 003 20008/ Auto + B 7037

VIN

| imit samnle (R1= 50[ahm max]) J

0 1.00v/ B 1.00V/ +~ 0O0s 20008/ Autc

§ H 6887

VIN

[ VIH [ VIL [ Vlb-p | VOH | VOL [ VOp-p |
[ 14 | o0 | 15 [ 15 | -01 | 15 MV

[ VIH [ VIL [ Vl-p | VOH | VOL [ VOp-p |
[ 12 | o1 | 11 [ 13 ] o0 | 13 M

Vertical: 1V/div., Horizontal: 20ns/div.
Broken line: GND

Typical sample at Vcc=5V,25deg.C

MODEL: CSTLS20M0X53-B0 with R5F2138CCDFP(CM11=0)

0 Zoov/ @ 100V « 003 10005 G 7 W 667

Typical sample at Vcc=5V,25deg.C

[P4.5] Vertical: 2V/div., Horizontal: 100us/div.
[Vout] Vertical: 1V/div., Horizontal: 100ps/div.
Broken line: GND

Oscillation start up waveform on recommendable circuit condition

Murata Manufacturing Co., Ltd.

TCD-10-0436



Evaluation Data of CERALOCK ® Oscillation Circuit mulRala ‘

Test Data

Frequency vs Temperature characteristics

Drift [%]

Temperature [deg.C]

Typical samlpe at Vcc=5V

Supply voltage [V]

Typical sample at 25deg.C

Oscillation amplitude vs Supply voltage characteristics

——V1H
| =o=V1L
——-V2H

Voltage [V]

Supply voltage [V]

Typical sample at 25deg.C

Start up time vs Supply voltage characteristics

Time [ms]

Supply voltage [V]

Typical sample at 25deg.C

Murata Manufacturing Co., Ltd.
TCD-10-0436



Evaluation Data of CERALOCK ® Oscillation Circuit

Appendix 1 : Rise Time FiRITH _EANY ERRE

“Rise time” is defined as the time to reach 90% of the oscillation level under steady state conditions as shown
below figure.

RIRILE ENYREREIL, BREENVA, VsetZ E)AENMSN BN D, EIRIRIENEFRERIBDIONES D

FTORBFMELTERINET,
VDD
SUPPLY
VOLTAGE
GHD
OSCILLATING
WAVE FORM 9 VPP
l
0 5 Ti
Rise Time ime

In the case that rising time of supplied voltage (Vdd or Vset) is slower than that of resonator, resonator’s rise
time depends on that of power supply.

In the case that reset function is applied to the circuit, resonator’s rise time also depends on that of this
function.

In these cases, it is unable to measure the correct rise time of resonator itself.

BEHINTVANANRRAVTUHIZTEYVAA(Vset)DILE EHYBFEIARIRF DI H EAYREELELTENMGS
FIRF DL EAYEEREIEVdd(Vse) DI EAYRREICIKEFL TECLGYET .

Fiz. Vdd(Vset) DB EI IS THO L RIRE R ICEE A ENMSNEETIC 2y EELRENREINTLSIGEE.
BIFYRIRILE ENYBREITEEYET,

COEIBGE . FRFAEDILL EAYRRZRAE T HLETEFTEADT, THOITTETEL,

<Example 1> |without bypass capacitor| <Example 2> |with bypass capacitor
“+ 00 20000 Trgd § W@ 5007 2oV § 200w/ “+ 00 20000 Trgd § W@ 5007

<Example 3>

Murata Manufacturing Co., Ltd.

TCD-10-0436



Evaluation Data of CERALOCK ® Oscillation Circuit

Appendix 2 : Frequency correlation & [E & #48 B

Oscillating frequency differes on your PCB and on Murata frequency sorting circuit because IC and PCB are
different. We call this difference as “Frequency correlation”.

We usually report “Frequency correlation” value in our IC evaluation report. If you require tighter frequency
tolerance than the standard spec. of our resonator, we would like to offer a customized part number with
frequency adjusted on your PCB.

In this case, please let us measure the “Frequency correlation” on your final PCB.

HHIDDFERFEEALIZELTH ICOERDENELY, ERITHENAON HEMRE LR LER
EDRIZIE. RIRBRBDENFELEY  BHTEINE " RIREIKKEE"EFUET,

BE, "RIREESAERELICTYF U LR—MITHRELTEYET . YRR FOZERNTREI<x
LTHYRIRARBEEEZLRESNDGEICIE, BEHERICHLTERBRBEEOECALEARILGR
ERESETEEEVLEFLET,

COEE., "RIRERBEEZHE T S AR OT T L-ERECEMBEACEIBBLEE TV
CEABYETDT, FOITTETEL,

Please see below figure for your reference about oscillation frequency and frequency correlation.

RIRBRBEFRBBECELT. UTORZEZSE TS,

<Actual oscillation frequency EED FiEE K>

. ? Equation of Oscillation Frequency FIRFERH DT
IC _ C-MOS lnverte: FOSC= Fr 1+ Cl
L 1 G +C,
;7__ ;E Fosc : Oscillation Frequency F iR &KL
C-in C-out Fr  :Resonant Frequency of Ceramic Resonator F#RF M iR K %K
C1 :Equivalent Series Capacitance ZH{HEIIABE
Co :Equivalent Parallel Capacitance ZH{HiiFBT=E
CERALOGK® Rd .
D c - (C,+C+Cin-(C_, +C_, +Cout)
- oo L= -
J_cu cL1 cL2 CLd_ (CLl + CL3 +Ci n) + (CLZ + CL4 + COUt)
;; ;; ;; ;; CL3, CL4 : Stray Capacitance of PCB RERERDFZLERE
Cin, Cout : Input/Output Capacitance of IC ICO A HE=

Used IC and PCB have effect on the actual oscillation frequency.

CERADICPERIEERDOREARBIEEEEZAFTT,

<Frequency correlation & [F ;F $48E8>

Fo : Oscillation frequency on Murata STD circuit

/ H B RERTEE ER TO RIRA R
Fo F

o' : Oscillation frequency on customer’s module

% l [ 3 BEHRED 1—ILTORIRRE R
Fo’ [ nitial Tolerance VERNE Total of Oscillation

=2 [:]Temperature Stability BEMHE } Frequency Tolerarjce
O E ElAging &L PRIV EREIRBAE

(= Frequency correlation _F& & ;i ¥ 16 B8
| | | | | | | | |

T T T T T T T T
L Frequency
8MHz

To meet required oscillation frequency tolerance, we would like to offer customized part number with
frequency adjusted on your final PCB.
BEMNGRERARBAZIVHLIVBVNVAEZZCHEDHZRICE. CHEAICEONSIEEERICTRIR
BEHRERELI-HARILBZEZRESETLVENWTEYET,

Murata Manufacturing Co., Ltd.
TCD-10-0436



Evaluation Data of CERALOCK ® Oscillation Circuit mulRala ‘

Test Data

Comparison Table

IC No. V1H | V1L [V1p-p| V2H | V2L |V2p—p| Fosc |T-rise|Vstart
VIOVl OvD | IvE vl | V] [kHz] | [ms] | [V]
1.44 | 0.00 | 1.44 | 1.47 |-0.06| 1.53 |20032.369|0.073| 1.64
1.41 [-0.03| 1.44 | 1.47 |-0.06| 1.53 |20032.348|0.090| 1.64
1.44 |-0.06| 1.50 | 1.47 |-0.06] 1.53 |20032.441/0.069| 1.64
Performance described in this document were measured with IC No. ES

Murata Manufacturing Co., Ltd.

TCD-10-0436



Evaluation Data of CERALOCK ® Oscillation Circuit

Frequency Correlation Data

R5F2138CCDFP(CM11=0) TC74HCUO04 x2
Fosc [kHZz] Fosc [kHZz]

20034.97 20023.20
20034.19 20023.10
20029.72 20017.30
20023.21 20011.90
20033.61 20022.20

20031.14 20019.54

muRata Standard Circuit

G TG74HCUO4

o TT

*(DQNFELBEERLET, CERALOCK® : CSTLS20M0X53-B0
FLIEHAFRETEAIOT ETSRIZSL, vdd = +5[V]
*(1),(2) and (3) means erminal number of resonator. C1= 15pF
Please see its specification or datasheet in detail. C2 = 15pF
Rf = 1M [ohm]

Murata Manufacturing Co., Ltd.
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