Evaluation Data of CERALOCK ® Oscillation Circuit -

Technical Data of Ceramic Resonator

MURATA Part No.: CSTCR4M00G55-R0

Applied to R5F21336 TDFP(CM11=0)

Compatibility Information

IC is compatible to :
R5F2133xT(CM11=0)
R5F213JxT(CM11=0)
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Evaluation Data of GERALOGK ® Oscillation Gircuit

B Murata’s recommendation 52 @] B 5E £t

IC name R5F21336 TDFP(CM11=0)
Parts Number CSTCR4M00G55-R0

Gy, G, [pF] = 39 pF

Rf [ohm] = No mount

Rd [ohm] 6800hm

Supply Voltage Range[V] BREE 1.8to 55V

Temp. Range [deg.C] 51:51'1 3’{"* -40 to +85deg.C

Pin
3(RESET)
15(P4.5)
24(P1.0)

R5F21336TDFP(CM11=0) ggga}'g

n Xout IN: 6
> — OouT: 4

Rf Rd

CERALOCK® :CSTCR4M00G55-R0
__CERALOCK® Vee =1.8to 5.5 V

D ) C, =39 pF (Typ.)
. Vin Vour G, =39 pF (Typ.)
HDQBFELESERLFET J’ c ? c J’ Rf =No mount
= 1 2.
@

HLFBA EHEE(EHFNTETSEEIN, Rd =6800hm
*(1),(2) and (3) means erminal number of resonator. Ta =—40 to +85deg.C
Please see its specification or datasheet in detail.
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Characteristics of Oscillation Circuit S&HR B BR4EF1E

Characteristics Crijcerion Notes

HAE 5%

Osci||ating Voltage Input high voltage
%E%E ) N <18V FIRA S EEHighBIL AL

Input low voltage
(Vec=5V, 25deg.C) Typical sample

V] 2703V g A nm oL <
(Vcel=1 5V) *,BT’%;_EE'IJ [V] Output high voltage
) SRt N EFEHighBIL AL

S ARRRORELALES 00 V] i Lo
Veel BE eIt Low
Swing level at input side
R1 limit sample 12 [V] 2 0.4 x Vcel [iRA DRI (VIH - VIL)
RURIEIRA M(x1) _ 16 [V:] ( > 06V) Swing level at output side

) FeiRH HIRIE (VOH - vOL)
[V] Lowest supply voltage for oscillation start

Starting Voltage Typical sample 17
SIRBAAEIE BER :
(-40 to +85deg.C) R1 limit sample 17
RIRAEIRF & (x1) )
OSGi"atiOn Stal’t up Time Time to reach 90% of the oscillation

%Eﬁt J:b(l’) H%Fﬁﬁ (*2) 003 [ms] level under steady state
(Typical sample at Vcc=5V,25deg.C) ERREDRIERIBN0MET HETORRM
Frequency Correlation Oscillating frequency correlation

%Ejﬁ ;’&ﬁ*ﬁ E (*3) 0.1 [%] against our standard IC
(Typical sample at Vcc=5V,25deg.C) LA EEERICH T ARIEE RN WE
*1 R1: Resonant impedance. “R1 limit sample” means R1 resistance of applied sample is equal as its R1 spec.
RIFFIRTF O HIRENRZBKRLET  RURISRF R EE BAT DRIRT O FIRIEREA, %miﬂ%fﬁi'ﬂ&TLf'ﬁiiﬂ)*fzj)btﬁt)iﬂ'n
*2 The measurement results is affected by the rise—up characteristics of suplpied voltage on your PCB. Please refer to appendix 1.
FIERREIEREEROBRILL LAVREOREEZTET  FAEZISETIN.
*3 Frequency correlation means the oscillating frequency difference between your PCB and Murata frequency sorting circuit with standard IC.
Please refer to appendix 2.

EHEREGHBERBE T, FA—HIEFEEALESE TLRERRBOENELET  ChERRFRBEBELTFUVET M EM2ETSET L,

< Characteristics to Check ¥|FIEH >

<
Y - RIREBAMEEIRHIRETREE

Characteristics _STE Requirements £ Criterion 20
1. Oscillating Waveform * As close as possible to a sine wave No distortion from 0.3xVcel to 0.7xVcel
RIRIER ERGRITIELNCE

* No distortion around Vth level of IC
ICORL YL AL NI TERGECL
2. Oscillating Voltage * Oscillating Voltage is not too large — Supply voltage ERET < 3.3V
RIREE FRIRIBARETBERNCE -0.3V < VIL, VIH £ Vcel+0.3V, VI p—p > 0.4xVcel
* Oscillating Voltage is enough with limit sample

RIRAEIR R G TORRIRIBA+HTHAHZE

3. Starting Voltage * Meet customer requirements Maximum Starting Voltage +0.1

FIRBABET ERETHFADERELH-FL < Minimum Voltage Range (your request)
4. Rise Time and Transient Waveform [* No irregular oscillation waveform overlapping

IR S EAY KRR EERREECL
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Evaluation Data of CERALOCK ® Oscillation Circuit

Test Data

Oscillation waveform data on recommendable circuit condition

MODEL: CSTCR4M00G55-R0 with R5F21336 TDFP(CM11=0)

Typical sample

1oov/ E 1.00v/

l
B ioov, @ 1oavs

+~ DbOs 10008/ Aue i W 79T

VIN

N\

Limit samnla (R1= 60[ohm max])

/X /Y

e _________ S v .

-~ 003 woos Aue F H T8IR

[ VOp—p |

[ ViH | VL ]

Vip-p

[ VoH | VoL

VIL [ Vlbp | VOH | VOL | VOp—p |
13 [ o1 | 12

[ 16 [ 00 [ 16 V]

-1 | 17 | 16 | 00 | 17 |V

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

Vertical: 1V/div., Horizontal: 100ns/div.
Broken line: GND

Oscillation start up waveform on recommendable circuit condition
MODEL: CSTCR4M00G55-R0 with R5F21336 TDFP(CM11=0)

[ Zoov/ @ voovr

P4 5

Typical sample at Vcc=5V,25deg.C
[P4.5] Vertical: 2V/div., Horizontal: 50ps/div.

[Vout] Vertical: 1V/div., Horizontal: 50us/div.
Broken line: GND

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

Test Data

Frequency vs Temperature characteristics

Temperature [deg.C]

Typical samlpe at Vcc=5V

Frequency vs Supply voltage characteristics

Supply voltage [V]

Typical sample at 25deg.C

Oscillation amplitude vs Supply voltage characteristics

——V1H
——V1iL
| —m—v2H
—{—V2L

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.
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Evaluation Data of GERALOGK ® Oscillation Gircuit

Appendix 1 : Rise Time 6 A BERE

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

FiRIS EAYERIL. BIREE(Vdd, VsetiZ E)AEIMEN BRI A D FIRIRIEN E FIREIRIEDI0%IES S

FCORMELTESRESNETS,
VDD
SUPPLY
VOLTAGE
— CND
OSCILLATING
WAVE FORM 9 VPP
|
Rise Time Time

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.

BHEIN TSN A/RAVTUHITEYVdd(Vset)DILH EAY RN FEIRFOILL EAYBBLLBELTENMGS
FIRFDIE EMNYRERIEVdd(Vse)DILH EAY B IZIKFL TEBYET

F7=, Vdd(Vset) BN EIIIEN TH S RIREIBRICEEANMENSETIZU Y MERGEDNRESNTVSGEE.
WPEFYRERIS EAYRREILEHGYES,

COEIGEE . RIRFARDIL ENYRHERE TS EFTEFHADT, FOTTETEL,

<Example 1> ‘without bypass capacitor‘ <Example 2> ‘with bypass capacitor

[ 250v/ B Z00v/ v 00s 70000 Tgd ¥ @ S00F [ 20w § 200/ -~ 00 000 Tigd F W S00%
—

<Example 3>

& 00 5000y | e 3 @100V

Murata Manufacturing Co., Ltd.

TCD-10-0413
Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/4277038/CSTCR4M00G55-R0.html

Evaluation Data of GERALOGK ® Oscillation Gircuit

Appendix 2 : Frequency correlation F 1 i #1485
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.

HHIDDFRFEFEALIZELTE, ICOERDENICKY, ERICBENCEON D EIRE L IEER R
EDRICIE. RIRFRBOENFELET . SR TIIINE " RIRBIREAAE " EPUES,

BE., "RIRERSERE ELICYyF UV LR—MITHRELTHEYVET . B BIRFOZEMNTIRIE(x
LTHYRIREIRMBEELDEESNDER(CE. BEHERICHLTRRBEBZESOE CAEIR LR
ZIRESETHELWNEELET.

COGE. "RIREIRBGEEEHR T HAITHHOT T LEERECERACEIBELEE T K
CENBYET DT, FOHITETEL,

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

FIRBIRBEERHAEREICEAL T, LTORECSHTEL,

<Actual oscillation frequency EEEDHIEEEE>
Equation of Oscillation Frequency FiREKE DT

PCB ?

1c G-MOS Invert
. | oo \/HT
Ir 1 G+C
;E Fosc : Oscillation Frequency FIRE K
Cein C-out Fr  :Resonant Frequency of Ceramic Resonator F#RF D LR ERE
C1  :Equivalent Series Capacitance H{lEINRE

Co :Equivalent Parallel Capacitance Z{lii5|E=

K® Rd .
CER’ﬁC _(c,+C,+Cin-(C, +C, +Cout)
- == L= -
J_CLa | cLi cL2 CLd_ (CLl +C;+Ci n) + (CLZ +C, + COUt)
; ; ; ;7'|_ CL3, CL4 : Stray Capacitance of PCB EEHEIENDFTLERE
Cin, Cout : Input/Output Capacitance of IC ICOAHEHWBE

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

CHERADICPERIIREEDORIEA KRB HEESAFTT .

<Frequency correlation ; >

Fo : Oscillation frequency on Murata STD circuit

/ H B RERTEE ERE CORIRER
Fo F

o' : Oscillation frequency on customer’s module

S | y BEHES1—ILTORRERKE
3 Fo' [ initial Tolerance #HAZSE Total of Oscillation

K=z DTemperature Stability ;B E4F } Frequency Tolerar)ce
= NE ElAaging BEZ%1t P2 RIRBRH A E

{=—> Frequency correlation &g & i 48 B
| [ I [ |

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

To meet required oscillation frequency tolerance, we would like to offer customized part nhumber with
frequency adjusted on your final PCB.
BENGRIERAEBRAZLYIIVEWNWAZZCHFEDFEICE. ZHERICEONSGRERERICTRE
BiEBERBEL-DRAZLRESRESE TRV TEYET,
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Evaluation Data of CERALOCK ® Oscillation Circuit | muRata

Test Data

Comparison Table

IC No. V1H | VIL |Vip—p| V2H | V2L |V2p—p| Fosc |T-rise|Vstart
vl OVl [ OVl | VD | [Vl | [V] [kHz] |[ms]| [V]
1.59 |-0.06| 1.66 | 1.63 |—0.06| 1.69 | 4002.232 |0.027| 1.70
1.56 |-0.09| 1.66 | 1.59 |-0.03| 1.63 | 4002.201 | 0.031| 1.68
1.63 |-0.03| 1.66 | 1.63 |-0.03| 1.66 | 4002.710 | 0.027| 1.63
Performance described in this document were measured with IC No. WS
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Evaluation Data of CERALOCK © Oscillation Circuit

Frequency Correlation Data

Sample R5F21336TDFP(CM11=0)

No.

*(DRBNFELBEERLET,
LKL B EELIEHIOTETSEBIEELY,
*(1),(2) and (3) means erminal number of resonator.
Please see its specification or datasheet in detail.

Fosc [kHz]

4003.62
4001.60
4005.54
4005.23
4003.94

4003.99

TC74HCUO4 x2

muRata Standard Circuit

WED S, 0220, WD

Fosc [kHZz]

3998.46
3997.38
4000.76
4001.09
3998.89

3999.32

| TCT7AHC 048

5.7.9.11.
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CERALOCK®:
Vdd =

C1=

c2=

Rf =

Rd =

CSTCR4MO00G55-R0
+5V

39 [pF]

39 [pF]

1M [ohm]

680 [ohm]
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