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Overview / Applications dbKDK

B Developed new products meeting market needs

* Increased demand for higher precision clock signals as digital devices
become more sophisticated.

CMOS, High Frequency, High Precision, Low Noise, and Miniaturized Oscillator = MT Series

B Example of Applications
» Data Center

* Wi-Fi

* Drone

* Network Equipments (Rooter, Server, etc.)
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What's great | | dbKDK

@ Improved frequency-temperature characteristics :

Previously unthinkable Frequency Stability by innovative method !

50MHz or less possible £2.5ppm in -10~+70°C

10 ~ 160MHz :  X5.0ppm -40~+85°C
@ High Frequency : possible 160MHz from 10MHz

« Conventional TCXO : upper limit 60MHz
MT Series : up to 160MHz by unique Plasma thinning technology !

® C-MOS OUTPUT :

» Conventional TCXO : Clipped Sine wave
MT Series : High Frequency C-MOS output !

@ Lo Noise * Low Jitter :
Superior phase noise characteristics achieved because all frequency bands are

fundamental design |

® 5 sizes package available : smallest 2520 to 7050

« MTO(2520), MTG(3225), DTT(5032), MTT(7050)
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Features &KDK

* High Precision CMOS Output Oscillator

« Size : 2520/ 3225 /5032 /7050 4 types
* Frequency Range : T0MHz to 160MHz

* Output : CMOS

* Supply Voltage : +1.8V/ +25V/ +3.3V

« Operating Temp Range ' -40to +125°C

* Frequency Stability : 22.5ppm / -10~+70°C (*=50.000MHz, Custom options)
+5.0ppm / -40~+85°C
*15ppm /-40~+105°C
+25ppm / -40~+125°C

* Phase Jitter : 0.3ps typ. (@100.000MHz)
o Dy / @01, /,/ L , /, ="
MTO MTG DTT MTT
(2.5%2.0x1.0mm) (3.2x2.5x1.Tmm) (5.0x3.2x1.0mm) (7.0x5.0x1.4mm)
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Electrical Characteristics

Conditions Specifications °
HEIEE Parameters
b i (AII SIZES)
+1.8V+5%
HIGEE Supply Voltage +2.5V£5%
+3.3V+5%
-40~+125°C
-40~+105°C
N=N--4 H
EhER EEE Operating Temperature Range _40~ +85°C
-10~+70°C
10 ~ 80MHz T1TmA
N1 == ;t . I
HBEER(max) nput Current 80+ ~160MHz 20mA
B R B Frequency Range 10~160MHz
=50MHz(-10~ +70°C) +2.5ppm, =5ppm, £10ppm
>50MHz(-10~ +70°C) *+5ppm, =10ppm, =15ppm
[E iR # % %€ 1% (max.) Frequency Stability All Frequency(-40~ +85°C) +5ppm, =10ppm, £15ppm Frequency Stability (O : including. --- : Not including )
All Frequency(-40~ +105°C) *+15ppm, =20ppm, *=25ppm Freg. ve First
Stability UL Tem}ae Load Volt Year
All Frequency(-40~ +125°C) +25ppm ce
T— rature Change | Change Rl
RIS R FRE (max.) Symmetry At 0.5Vdd 45/55%
+25 @) O
“0" Level(max.) 0.1vdd
i Output Voltage “1” Level(min.) 0.9vdd
_ +5.0 O o
=40MHz 6
31.E Y /3T Y B (max) Rise/ Fall Time At0.1vdd ~ 0.9vdd =HeVinz ons
>40MHz 3ns
+10 @) @) O O @)
KS A JHES(max.) Driving Ability CMOS Load 15pF
R B — 7 v TR (max.) Start-up Time 5ms +15 O O @) @) @)
#1 Open #3 Active
E/DigEE E/D Function #120.7vdd #3 Active 20 o o o o o
#1 =0.3Vdd #3 High-Z
+
LIFE T v A (max.) Phase jitter Offset Frequency 1ps (12kHz~20MHz) +25 O O O O O
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Phase Noise Data (typical)
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Ex) 25.000MHz, +3.3V, CMOS

dLKDK

Low noise, Low jitter !
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Phase Noise Data (typical)
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Ex) 100.000MHz, +3.3V, CMOS

dLKDK
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Low noise, Low jitter !
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dLKDK

Freq. Temp. Characteristics (typical)

Ex) 100.000MHz, +3.3V, CMOS

15.0
10.0 Z5ppm max. / -40 ~ +85°C
E 50
8
3 00
o
=]
O
e -50
L
7100 High stability over a wide temperature range
-15.0 ‘ [ ‘ ' ‘ ‘ ' J
—45 =35 =29 =12 =b 5 15 25 35 45 55 65 75 85 95
Temperature (°C)
c | 40 | 30 | 20 [ -0 | o | 10 | 20 | 25 | 30 | 40 | s0 | eo | 70 | 80 | 85
MAX | 42 | 45 | 43 | 42 | 39 | 20 [ 19 [ 19 [ 19 [ 19 [ 29 [ 35 [ 41 | 43 | 45
MIN | 46 | 46 | 46 | 45 | 35 | <12 [ 01| 01| 01| 11| 22 30 31| 44| 45
AvE | 16 | 04 | 03 | 01 [ 03 [ 06 | 07 [ 06 | 05 | 03 | 05 | 05 | 07 | 07 | 12
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Test Circuit & Output Waveforms (EILKDK

Test Circuit (CMOS) Output Waveforms (CMOS)
Voo TR TF
Test Point Vo——— XD%V
H . 9VDD
+ - P / \ 0.5V
T U . 5VbD
Power @ VDD ouT
Supply SPX0 = oL VoL 0 1Vop
_ #1 Vss Vss
s
l | I
- iz To
Symmetry=T1:To

** When using, a bypass capacitor of about 0.01 uF or 0.1 uF should be placed between power supply (Vdd) and ground (Vss).
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Dimensions / Pad connections

dbKDK

PAD Connections

MTO MTG
2.5x2.0mm 3.2x2.5mm C All Sizes )
12L512 3.2 ||(_)I | #1 E/D
2.5 0.95 g
e e R — .
ﬁ #3 s #4 . S ) - [ < ; #2 NC
< MARKING ] E ﬂjg s | 2 F NARKING %
B # o # = S #3 GND
T F—E—1 SUGGESTED PADS T SUSGESTED PADS
= Ny FERA —E Ny ER #4 OUT1
DTT MTT
5.0x3.2mm 7.0x5.0mm
5.0 LafY 4 - 7.0 — %
_ #4 #3 ) I:' |:| < jf - fD D
= E NARKING j : = 2= waRkin ~ |
T .#1 2 |:| |:| = *L‘ e *D Q 3
o S TR T o
e | = | M = SUGGESTED. PADS
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Nomenclature dbKDK

Ex) Size : 2.5mmx2.0mm
Supply Voltage : +3.3V
Frequency Stability : *5ppm max.
Temperature Range : -40C ~ +85°C

FT_ 100. 000000MHz
@ Cf) Frequency

| | !

Table1. Table?2. Table3. Table4.

MODEL Supply Voltage Frequency Stability Temperature Range

Code® Code@® Supply Voltage Code® Frea. Stability Code® Temp. Range
MTO 2.5x2.0mm 4 8 +1.8V H +2.5 ppm max. 4 -40°C ~ +125C
MTG 3.2x2.5mm 2 5 + 25V K +5.0 ppm max. u -40C ~ +105°C
DTT 5.0x3.2mm 3 Blank +3.3V 1 +70 ppm max. F -40C ~ + 85C
MTT 7.0x5.0mm z +15 ppm max. A -10C ~ + 70C

Y +20 ppm max.
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Contact &KDK

B Japanese market : Tokyo Office

Add. : 1-2-5-6F Wakamatsu-cho, Fuchu-city, Tokyo 183-0005
TEL :042-367-8010
FAX :042-367-8014

B Overseas market : Nagasaki HQ

TEL :0957-55-1313
FAX :0957-27-4018

http://www.kdk-group.co.jp KYUSHU DENTSU COMPANY LIMITED 12



Unique plasma processing technology 1 (ﬁ}; b

@®Dry etching technology applied to crystal processing

: : Machining
Faster Signals Higher frequency of crystal

Thin quartz crystal sheets is achieved using proprietary plasma etching equipment
“1“ % Patent No. 3492933

—» [ ] — FO =1.67 x N /T (AT-Cut)

FO = Frequency (MHz)

N =1,3,5,7 (Osc. mode)
T = thickness (mm)

XThinner Crystal = Higher Frequency

50 &m

Crystal Blank P lasma Etching

Inverted Mesa Blank

High frequency is realized
by thinning only center of
crystal plate.

Thickness remains on the
periphery, thus preserving 70MHzRange 200MHzRange

strength of the crystal (t=22.3 um) (t=8.3um)
plate. Only center can be processed

to a few um level.

KDK's unique thin plate processing technology overcomes the limitations of
conventional mechanical polishing.

http://www.kdk-group.co.jp KYUSHU DENTSU COMPANY LIMITED 13



Unique plasma processing technology 2 dLKD

K LISHU DENTSU

@® High-frequency fundamental process using plasma equipment

Crystal blank

MESA blank process

| Vacuumed chamber |

blank B
-

Edge panel

Discharging
electrode

Plasma etching equipment Oscillator, VCXO, Crystal

http://www.kdk-group.co.jp

Introduce etching gas (CF4) and additive
gases (Ar, O2) into the chamber to generate
high-density uniform plasma to plane away
quartz substrate (SiO2) thinly.

<« Left : Image of dry etching with magnetron plasma

KYUSHU DENTSU COMPANY LIMITED 14



Unique plasma processing technology 3 dhKDK

K LISHU DENTSU

@® Advantages of Dry Etching Process with Plasma

Wet Processes by other company

7@

S

/

Risk of breakage of electrode at

Chemical Mesa Blank

the side = risk of oscillation stoppage

Fundamental up to

500MHz available

High frequencies that were not
possible with conventional wet
etching can be produced using

@K plasma dry etching. /

* MT series up to 160MHz
http://www.kdk-group.co.jp

e

Superior Microfabrication

Wet etching is processed in
the crystal direction, so the
edge is not vertical.

Plasma dry etching allows

DK ONLY
T

vertical processing, resulting in
wood aspect ratio. /

KYUSHU DENTSU COMPANY LIMITED

KDK Mesa Blank
real straight

/@\

Environmentally friendly

Wet etching uses chemicals
and requires waste liquid
treatment.

Dry etching is an environ-

mentally friendly process that
W}S not produce waste quuy

15




