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Introduction &KDK

B Communication Systems 5G toward 6G generation

« As communication volume increased, higher speed and capacities required

B Market needs:

- Reference clock sources requiring higher frequency, lower noise
and smaller size.

B Develop new products to meet market needs

- Development of High-Frequency, Ultra-Low-Noise, Low-Jitter,
Differential Output

«  OQOutput without multiplication up to 500MHz available

« Realized by thinning process using proprietary plasma technology :
Inverted MESA blanks

« AT-cut in small package 2520 up to 7050
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Features

- Differential output

- Size

* Freq. range
« OQutput

« Supply volt.
« Temp. range
- Phase jitter

REM-B
(2.5x2.0x1.Tmm)

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

. 2520/ 3225 /5032 /7050
. 25MHz~500MHz

: LVPECL / LVDS / HCSL

. +2.5V / +3.3V

. -40~+125C

. 67fs typ. (@156.250MHz)

A3, .
= ’00.0%” -8
)
- Wy

AEM-B TEM-B KEM-B
(3.2x2.5x1.Tmm) (5.0x3.2x1.4mm) (7.0x5.0x1.4mm)
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- Data Center

» Optical Transmission Mod : '

« Network Equipments (Rout

. Communication Base Static
- Factory Automation Equipn

« Measuring Instruments
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Electrical Characteristics

KYLISHU DENTSUCOLLTD.

CAll smes}
HHEER Parameters Conditions LVPECL LVDS HCSL
5
+2.5VE5%
(4 %A 2
HIAEBE Supply Voltage +3.3V£5%
0 ina T -40~ +85°C
4638 S peratlng emperature 40~ +105°C
ange
-40~ +125°C
B R G Frequency Range 100~500MHz
. 70mA(25~320MH?z) 35mA(25~320MHz) 45mA(100~320MHz)
HBE R (max. Input Current F R
HE R (max) nput urren requency Range TBD(320+ ~500MHz) TBD(320+ ~500MHz) TBD(320+ ~500MHz)
<170MHz(-40~ +85°C) + 25ppm
BN " <170MHz(-40~ +125°C)
[EliR %% %E 1% (max.) Frequency Stability R AT $5570) + 50ppm
All Frequency(-40~ +125°C) + 100ppm
S A R —(max.) Symmetry At 0.5Vdd 45/55%
“0" Level(max.) Vcc-1.81~Vcee-1.62V 0.9v -0.15~0.15V
Vol
el 323 Output Voltage “1" Level(min.) Vee-1.025~Vec-0.880V 16V 0.66~0.85V
=8 HEFE(min.) Differential Output Voltage Offset Voltage - 0-4Vp-p -
: . 2 e (at 1.125~1375V)
3 kY /I T YR (max.) Rise/ Fall Time At 20% ~80%Vp-p 0.4ns 0.3ns 0.5ns
Vtt=Vcc-2.0V 100Q
A Load 50Q
L od Rt=500 (OUT1-0UT2)
#1 Open #4,#5 Active
E/DiaE E/D Function #1=0.7Vdd #4#5 Active
#1 = 0.3vdd #4,#5 High-Z
A8 2131 Bift(max.) Stand-by Current At "0"Level at #1 30pA max.
B v 2 (typ.) Phase jitter Offset Frequency 67fs (12kHz~20MHz) @156.250MHz
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Phase Noise Data (typical) dLKDK

Ex) @312.500MHz, LVDS
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Phase Noise Data (typical)

[dBc/Hz]

Ex) @200.000MHz, LVDS
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Noise Data (typical)

dLKDK
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Ex) @100.000MHz, LVDS

-

Current model

New model(Low noise type)

T

‘amann ]

HE S/gn/f/can tly reduced phase nO/se Il

100 E+00

1 E+03

10 E+03
[Hz]

100 E+03

1 E+06

10 E+06

100 E+06

T10Hz

100Hz

TkHz

10kHz

100kHz

TMHz

T0MHz

PHASE JITTER(ps)

New model

-69

-109

-134

-150

-160

-162

-163

0.072

Current model

-74

-101

-127

-140

-145

-150

-156

0.232

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

KYUSHU DENTSU COMPANY LIMITED



Test Circuit & Output Wave dLKDK

Test Circuit (LVPECL) Test Circuit (LVDS)
Test Pointg I0.0] VoD Test Point
VbD 50 £ T uF @ °
(B +—W Power 100 Q
Q
yYRLL Supply
. 0 N __0.01 Test Point
Power ::0.11()[1: VD ouT_ ouT Test Point Power @ T KF WD ouT  ouT
Supply PSXO0 Supply SPX0
— #1 #2 VSS —_ # #2 VSS
E/D or NC E/D or NC
77
Test Circuit (HCSL) Output Wave (LVPECL / LVDS / HCSL)
Test Pointg I_R> T<_F>
VoD 50 Q
A W ! 1009
50 Q _ Vo ~—F——\+ 80%
) o 50%
+ f .
Power @ ::0_ Ol— VDD oUT  oUT Test Point VO_L/ 7 7 20% 0%
Supply U SPX0
- #1 #2 VSS T]
To
E/D or NC Symmetry=T1:To

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

dbKDK

REM-B

2.5x2.0mm 3.2x2.5mm
‘2_5‘ ) ) 08 2595 o5 ﬁ . F%% . 1.25 1.25
3 r MARKING\ ' ﬁ Z; ® |M| T D j}j I:Il:”: o
[x | P Al e R R o o
T 4 o

SUGGESTED PADS
Ny FERN

D

:Eﬁﬁ SUGGESTED PADS

Ny FERA

( All sizes )

5.0x3.2mm 7.0x5.0mm
> MARKING | - 2 { +
° J 004 e HIRIRE
# 1 #*2 #3 # 3 #'2 #1 M -, L]_SJ
:‘Iﬁ SUGQESTED PADS SUG(EESTE DDDDD
2.54 ARALE | Ky KER

PAD | Connections

#1 E/D

#2 NC

#3 GND

#a OUTT

#5 ouT2

#Hé6 Vcc
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Nomenclature dbKDK

Ex) Size :2.5mmx2.0mm
Supply Voltage :+2.5V
Frequency Stability :=50ppm max.
Temperature Range :-40C~+105C
Output :LVDS

REM25UT5 -LB 312. 500MHz
Code» @® @3 @ @ ® Frequency

J ' B = Ultra Low Noise TYPE
l | l 1
Tablel. Table?2. Table3. Table4.
MODEL Supply Voltage Frequency Stability Temperature Range
Code® Code@® Supply Voltage Code® Freaq. Stability Code® Temp. Range Code® Output
REM 2.5x2.0mm 2 5 +2.5V 2 +25 ppm max. z -40C~ +125C Blank LVPECL
AEM 3.2x2.5mm 3 Blank +3.3V 5 +50 ppm max. U -40°C~ +105C -L LVDS
TEM 5-0x3.2mm 0 +100 ppm max. F - 40C~ + 85C —H HCSL
KEM 7.0x5.0mm
A -10°C~ + 70°C
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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.
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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
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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. /

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
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