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Evaluation Data of CERALOCK ® Oscillation Circuit

B Murata’s recommendation 3% [E] 2% B

M34286G2GP
CSBLA1M00J58-B0
220 pF

No mount

Short

21to 36V

=40 to +85deg.C

IC name

Parts Number

C,, C, [pF]

Rf [ohm]

Rd [ohm]

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

Rk e o
Jim FEE 5 ]

M34286G2GP

Xout

IN: 4
OUT: §

CERALOCK® CERALOCK® :CSBLATMO00J58-B0
Vdd =2.1 to 36 V

0 C, =220 pF

' c C, =220 pF
! Rf =No mount

;[ Rd =Short
77

Ta =—40 to +85deg.C
Characteristics of Oscillation Circuit F&3R B I 1E

Notes

&%=

Input high voltage
SR A N EEHighfIL N )L

Input low voltage
02 [V] B ) FIRADEELowflIL AL

Characteristics

3.3 [V]

Typical sample

= O
*ﬂ?—%nn 3.4

Oscillating Voltage
RIREE

(Vdd=3.3V, 25deg.C)
(Vdd=3.3V)

[V] Output high voltage
FeiR N EBEHighfBIL N )L

Output low voltage
0.0 [V] FiRH D EELowflIL AL

Swing level at input side
FRA SIRIE (VIH - VIL)
Swing level at output side
Fe 4 71 #R1E (VOH - vOL)

Lowest supply voltage for oscillation start

15 [V]

R1 limit sample
RURIE R A F (1)

1.7 [V]

Starting Voltage
RiRMKERL

(-40 to +85deg.C)

Typical sample
RS

R1 limit sample

RURIE IR S (x1)

1.7 [V]

EIREBIBEEROIREERET
20 [V] e

Time to reach 90% of the oscillation

Oscillation Start up Time

FIRILH EHRYRRE (x2)
(Typical sample at Vdd=3.3V,25deg.C)

Frequency Correlation

SEHR R BAERES (x3)
(Typical sample at Vdd=3.3V,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,

sk

¥IEERB >

Requirements %ﬁ

* As close as possible to a sine wave
ERISENSE

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

level under steady state
EEREDRIRIRIEDIO%ET 2ETORM

Oscillating frequency correlation

0.55 [ms]

against our standard IC

LHBEEMBICHIIERAREITNE

-0.6 [%]

< Characteristics to Check

Characteristics _TGT&
1. Oscillating Waveform

FiRER

Criterion 5.7
No distortion from 0.3xVdd to 0.7xVdd

2. Oscillating Voltage
RIREE

* Oscillatiﬂg YOItage is not too large
FEIRIRIBARETBELCL
* Oscillating Voltage is enough with limit sample

RIFRIEIR R G TORIFIRIEA + 5 THH &

— Supply voltage EIREE > 3.3V

-0.7V £ VIL, VIH £Vdd+0.7V, VI p—p 2 0.4xVdd
- Supply voltage TIREE < 3.3V

-0.3V < VIL, VIH £ Vdd+0.3V, VIp—p 2 0.4 X Vdd

3. Starting Voltage
FIRBAEE T

* Meet customer requirements

EREERADER(EEHTL

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

4. Rise Time and Transient Waveform

SR B EAY KR

* No irregular oscillation waveform overlapping

EERRESCL

Murata Manufacturing Co., Ltd.
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Evaluation Data of CERALOCK ® Oscillation Circuit

Test Data

Oscillation waveform data on recommendable circuit condition

MODEL: CSBLATM00J58-B0 with M34286G2GP
Limit sample (R1= 100[ohm max])
; -

[ vin | vit [ viep | vou | voL [ vopp |
23 08 | 15 | 26 | 10 [ 17 M

VIL
-0.2

| viop [ vorn | vor [ vopp |
|35 | 34 | 00 | 34 |Vl

Typical sample at Vdd=3.3V,25deg.C  Vertical: 2V/div., Horizontal: 400ns/div.
Broken line: GND

Oscillation start up waveform on recommendable circuit condition
MODEL: CSBLA1M00J58-B0 with M34286G2GP

Typical sample at Vdd=3.3V,25deg.C
[Vdd] Vertical: 2V/div., Horizontal: 200us/div.

[Vout] Vertical: 2V/div., Horizontal: 200us/div.
Broken line: GND

Murata Manufacturing Co., Ltd.
TCD-08-1462



Evaluation Data of CERALOCK ® Oscillation Circuit mulRala ’

Frequency vs Temperature characteristics

Temperature [deg.C]

Typical samlpe at Vdd=3.3V

Frequency vs Supply voltage characteristics

Supply voltage [V]

Typical sample at 25deg.C

Oscillation amplitude vs Supply voltage characteristics

——V1H
—=VI1L
|- =V2H

Voltage [V]

Supply voltage [V]

Typical sample at 25deg.C

Start up time vs Supply voltage characteristics

2.0
Supply voltage [V]

Typical sample at 25deg.C

Murata Manufacturing Co., Ltd.
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Evaluation Data of CERALOCK ® Oscillation Circuit

muRata

Appendix 1 : Rise Time FiRITH _EANY ERRE

below figure.

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

time depends on that of power supply.

function.

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

FEIRF DL EAYEREREIEVdd(Vse) DI EAYRREICIKEFL TECLGYET

PIFYFERIS EAYERITEGYET,
COEIBGE . FRFAEDILL EAYRRZRAE T HLETEFTEADT, THOITTETEL,

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

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

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

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

BEHINTVA/N\A/NRRAVTUHITEYVAA(Vset)DILE EOYBFEIARIRF DI H EAYREELELTENMGS

Fiz. Vdd(Vset) DB EI IS THO L RIRE R ICEE A ENMSNEETIC 2y EELREENREINTLSIGEE.

<Example 1> [without bypass capacitor|

2000 Tiigd ¥ W 5007

<Exampl 2>

T+ 00 T i

|with bypass capacitor

<Example 3>

0s 50008/

Murata Manufacturing Co., Ltd.
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Appendix 2 : Frequency correlation &3 [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.

HHIDDFERFEMEALIZELTH ICOERDEWNELY, ERITHENAON HEMRE LHAFLERER
EDRIZIE. RIRBEBDENFELEY  BHTEIINE " RIRBIKKAEE"EFUET,

BE, "RIREESARELICTYF U LR—MITHRELTEYET . U RIRFOZEMNTREI<x
LTHYRIRARBEEELRELESNDGEICIE, BEHERICHLTERBRBEEOECALEARELGR
ERESETHESEVWEFLET,

COBA., "RIRERBEEEHZE T S AITHRIOT T L-ERESEMBEBECI SISO EE TV
CEABYETDT, FOITTETEL,

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

RIRFRBEFRBBEICELT. UTORZEZSE TS,

<Actual oscillation frequency 2D Fe iR FEH>

PGB ? Equation of Oscillation Frequency F&iR[EREDITLIH
IC _ C-MOS lnverte: FOSC= FI‘ 1+ C1
T 1 G+C
;7__ ;E Fosc : Oscillation Frequency F#REREK
C-in C-out Fr  :Resonant Frequency of Ceramic Resonator F&ifk+ M ik E K
C1 :Equivalent Series Capacitance ZlEIBE
Co :Equivalent Parallel Capacitance ZH{fii5IAE=
® Rd .
CERﬁCK 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 EERIRNDBTERE

Cin, Cout : Input/Output Capacitance of IC ICDAHHEE

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

CHEADICPERIRRORIERARRICCEEEAET.

<Frequency correlation &z [E & $48E8>

Fo : Oscillation frequency on Murata STD circuit
,//////// FE B B E B3 C 0D R AR 28

Fo Fo': Oscillation\ frequency on customer’s module
= | 3 BEBES1— L TORIER L
Fo’ Einitial Tolerance #EALE Total of Oscillation
=2 [ Temperature Stability B R4 Frequency Tolerarjce
% 3 l \’\ % %Aging ﬁﬁz&k{t F_Q)L%ﬁjﬁ;&ﬁ/.&%
‘ {—> Frequency correlation & [ ;K 48R

Frequency

8MHz

To meet required oscillation frequency tolerance, we would like to offer customized part number with
frequency adjusted on your final PCB.
BEMNLGRRAEBAZIVHIIVENAZZZHFEDIFZRICIE. CHEAICELONSEEERICTRIR
BiEREREL-HDRILREZRESETLVEVWTEYET,

Murata Manufacturing Co., Ltd.
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Evaluation Data of CERALOCK ® Oscillation Circuit mulRala ’

Comparison Table

IC No. V1H | V1L |Vip—p| V2H | V2L |V2p—p| Fosc |T-rise|Vstart
VIOVl OvD | IvE vl | V] [kHz] | [ms] | [V]
3.28 |-0.19] 347 | 3.38 | 0.03 | 3.34 | 993.054 [0.550| 1.65
3.28 |-0.19] 347 | 3.38 | 0.03 | 3.34 | 993.054 |[0.566| 1.68
3.25 |-0.22]| 347 | 3.09 | 0.13 | 2.97 | 993.042 [0.594| 1.66
Performance described in this document were measured with IC No. TYP

Murata Manufacturing Co., Ltd.
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Evaluation Data of CERALOCK ® Oscillation Circuit

Frequency Correlation Data

M34286G2GP CD4069UBE
Fosc [kHz] Fosc [kHz]

993.13 999.36
992.90 999.08
993.57 999.84
993.56 999.79
991.73 997.90

992.98 999.19

14

muRata Standard Circuit

1_I>O_|2 3_l>0_

Rf

Rd
CERALOCK®

o—i [

b b

c2

CERALOCK® : CSBLA1MO00J58-B0
Vdd = 5.0 [V]
C1= 100 [pF]
C2 = 100 [pF]
Rf = 1 [Mohm]
Rd = 5.6 [kohm]

Murata Manufacturing Co., Ltd.
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