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Founded in 1984, TDG (Stock Code : 600330) is the first public
company held by individuals in China, which has possessed several
holding companies and share holding companies. TDG is a key
national Hi-Tech corporation integrating R&D, manufacturing and
marketing, focusing on electronic materials & components, special
high-end equipment, and investment and incubation emerging

industry.
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SAW Grade Crytal

Application:

SAW Devices

Crystal Categories
Crystal Orientation
Orientation Fluctuation
Diameter

Length

Curie Temperature
Orientation of First Reference Flat
First Reference Flat

Second Reference Flat

Quality

SAW grade LN, LT crystals are the featured products of TDG Holding Co.,
Ltd. Variation of SAW propagation velocity may arise from the fluctuation
of crystal components, uncompleted crystal poling and crystal defects.
So, to ensure the SAW propagation velocity consistent and to meet
customer's increasing requirement on crystal quality, such strict
measures as quality and precise component ratio control of Nb,O,. Ta,O,
and Li,co, raw materials, Curie temperature measurement, defects
inspection as well as optimized crystal growth and poling process, are
taken.

LiNbO, Crystal LiTaO, Crystal

X, Y, Z, 36°Y, 41°Y, 45°Y, 64°Y, 128°Y, 135°Y Z,36°Y,42°Y, X-112°Y

+0.1°

76.2£0.2mm, 100.0£0.2mm,150£0.2mm

50~150mm

1142°C+2°C 603°C+2°C

£0.2°

22+2mm(3" ), 32+2mm(4” ), 47.5£2mm(6" )

10£2mm, 12+2mm

Free of Crack, bubbles and inclusions

*The above index are for reference
* Other specifications could be customerized
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ARERELN, LTRAZXBNEM™R, SAWEEEEN—HMHE
SAWSRHEFERISAWHHRIEAZER, LN, LTRANAMDIZW. R
FREBMARBBRES SIBSAWE B EENZW ., BIEFHBEHND,O;.
Ta,O LI, CORH IR RER UMW ERELLS] , FLARRNBRAER
MEBEBCTIZ  BREENXAMABREMLEFIEERBEE PRI @il
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X, Y, Z, 36°Y, 41°Y, 45°Y, 64°Y, 128°Y, 135°Y Z,36°Y,42°Y, X-112°Y

+0.1°

76.2+£0.2mm, 100.0£0.2mm,150+0.2mm

50~150mm

1142°C+2°C 603°C+2°C

+0.2°

22+2mm(3" ), 32+2mm(4" ), 47.5t2mm(6" )

10+2mm, 12+2mm
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SAW Grade LiTaO, (LT) Wafer AR RERERH
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Application: IS B $dak:

SAW Devices e

B Providing various LT wafers for SAW and BAW fabrications.
b Key properties influencing the yield of SAW devices are examined.

» RMEIERTSAWHIBAW=SHHIFEKRINSMLTR A
» FIBSAWRS AL MM K BIE RSB IEE.

» And our patented product-low static black or gray LN wafers, are also

available. » RNV EFN AT R-REREEGHKELTRR.
36°rot. Y-cut+0.2° 42°rot. Y-cut+0.2° X-cut+0.2° 36°rot. Y-cut+0.2° 42°rot. Y-cut+0.2° X-cut+0.2°
76.2+0.2mm 100.0+0.2mm 150.0+0.2mm =} = 76.2+0.2mm 100.0+0.2mm 150.0+0.2mm
e i 05 g i
Ne) F:c\l/v02m7cr;lizl?1fr:]om OF SOF:CtvO3nl1r521;21Tfrrnom OF ?85%%?%?;?2 oF B=SFH SOF:C%NOZn;(r;Jf_erTfTom oF [[so F:C:\LN03m1r5rlii-'inTom OF %8§§§§§f?m: oF
200~250£20um, 350+20um, 500+20um EBE 200~250+20um, 350+20um, 500+20um
GC#1000 lapped/etched, GC#2000 lapped/etched = paem GC#1000 FHES/ihZl, GC#2000 HHES/MZ)

LTV <0.5um within an area of 5*5mm <0.5um E5*5mmXiER

>95%(3mm from edge excluded) 295%(EFRIBZE3mm)
-25um<Bow<+25um SHE -25um<Bow<+25um
603°C+2°C (DTA method) 603°C+2°C (DTA 753%)

*The above ndex are for eference rsngser

* Other specifications could be customerized
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Crystal Black Wafer

SAW Grade LINbO, (LN) Wafer E R EE N PR A

Application: IS B $dak:

SAW Devices e

B Providing various LN wafers for SAW and BAW fabrications.
b Key properties influencing the yield of SAW devices are examined.

» RALER TSAWHBAWRS A HFERAISZFILNG

= = 2zt Eh— A N
» And our patented product-low static black or gray LN wafers, are also b SIS AWES AL S R K RIS B IG E.

available. » A EMNEMNNEFR AT R-REFEEESKELNSG
64°rot. Y-cut+£0.2° [/127.86°rot. Y-cut+0.2° Y-cut+0.2° 64°rot. Y-cut+0.2° [|127.86°rot. Y-cut+0.2° Y-cut+0.2°
76.2+0.2mm 100.0+0.2mm 150.0+0.2mm =} 76.2+0.2mm 100.0+0.2mm 150.0+0.2mm
Ne) F:C\l/volrgglii-zl?qfr:]om OF SOF:ctvozmz Eliizlg]f?om OF ?85%%%???2 oF F=SEH SOF:C}/voln;(r;‘]’Jf_rzltnfTom oF [[so F:C:\LNOZerSTlii-'inTom OF %8§§§§?f?m: oF
500+20um, 350+20um, 200~250£20um Erg 500£20um, 350+20um, 200~250£20um
GC#1000 lapped/ etched, GC#2000 lapped/ etched == —{i1] GC#1000 FREE/tm%l ,GC#2000 FFEE/tmZl

TTV <5um BHEEE <5um

<0.5um within an area of 5*5mm <0.5um 7FE5*5mmXig
>95%(3mm from edge excluded) 295% (EFRIBZ3IMmm)
-25um<Bow<+25um SHE -25um<Bow<+25um
1142°C+3°C (DTA method) 1142°C+3°C (DTA 753%)

* The above index are for reference | ALERRbSE

* RIS IR IR R P EKES

* Other specifications could be customerized




Specification of Bulk resistivity, Bulk conductivity

Black-LT Black-LT
Black-LT Wafers Usual LT Usual LN
Standard Black i Super Black Standard Black

Bulk resistivity (Q-cm)

Black-LT
Black-LN

2.22*E+11 3.54E+10 1.90E+14 2.40E+10 1.20E+15
4.50E-12 2.80E-11 5.30E-15 4.17E-11 8.30E-16

Bulk conductivity (Q*-cm™)

Special Features

Surface electric Potential**

/100me(kv) <0.40 <0.10 4.12 <0.05 3.05
» High ability of electrical charge neutralization. Black-LT and Black-LN wafers shall neutralize .
; . Electrical charges 3.7 1.5 o 1.5 o0
the instantaneous electrical charge. neutralization(sec.)
. . . . B 65 <60 72 <60 73
» Black-LT and Black-LN shall have no difference at piezoelectric properties from usual LT and LN . i »
Optical transmition(%)*
wafers. gray dark gray colorless dark gray colorless

Color

» High uniformity of Bulk resistivity throughout the surface and depth of wafers.
L. . *1) electrical charges occurring with temperature raising from room temperature to 95, at 4 inch LT wafer (42" Y-cut, 0.35
» Bulk resistivity shall be voluntarity controllable at each level (1.0E+10~9.0E+11 Q*cm).

mm thickness)
*2)transmissivity of 0.35 mm thickness wafer (with both side mirror polished) measured by 365 nm wavelength

Specification of Bulk resistivity, Bulk conductivity o T EBr IR E
SAW Properties - . -
Black-LT Black-LN

Black-LT
Standard Black Super Black . ]

Bulk resistivity (Q-cm) 0.9E+11~9.9E+11 1.0E+11~9.9E+10 Curie temp., Tc (°C) 603+2 6032 1142+2 114222
Bulk conductivity (Q%cm™) 1.11E-11~1.11E-12 1.0E-10~1.11E-11 SAW velocity 4022 Unchanged 3980 Unchanged
Black-LN Coupling coeffient k’ 7.6 Unchanged 5.5 Unchanged

Standard Black
Bulk resistivity (Q-cm) 1.0E+10~9.9E+10 . L.
Bulk conductivity (Qcm™) 1.00E-10~1.00E-11 Optical Transmission Spectra
Typical Specifications Wavelength Scanner ©
Black-LT Wafers o E?:le\%atilgtn[):rtma( mm) Data(T%) @ @ @
| Orientation || Diameter || Thickness || SurfaceFinish (+)plane (-)plane | 8750 13650 635
36° Y-cut o T =
L 0.20(mm) 1, —or
TV 150.0(mm) 0.25(mm) Mirror GC#1000 o250
48°Y-cut 100.0(mm) 0.35(mm) Polished GC#2000 50.00 Transmission Measurement Points
K1ty 0.50(mm) i
1 51.3 63.5
Black-LN Wafers 200 2 52.6 63.8
Orientation | | Diameter | | Thickness | | Surface Finish (+)plane (-)plane | 12.50 3 52.5 64.6
4 51.7 64.9
Y-Zcut 0.20(mm) 0.00 5 51.8 63.6
41° V-cut 1500(mm) 025(mm) Mirror GC#]_OOO 190.0 341.7 493.3 645.0 796.7 948'?Nave}e1r?gi?1(nm) MAX 526 64.9
64°Y-cut 100.0(mm) 0.35(mm) Polished GC#2000 Standard Black LT Wafer MIN 51.3 63.5
127.86° Y-cut 0.50(mm) R 1.3 14
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b BELTHEELNABEESMESBELTAMLNG FiRE X 5.
» NREZIREAFBERSIE—E.

» (REE PRGN EREBR A IEHIFE(L.0E+10~9.0E+11 Q*cm)BIKTE,

(AR RE/EB S
B BRI

RRREESE (Qcm™)

1.00E-10~1.00E-11

EER BREH
ARFREBFEER (Q-cm) 0.9E+11~9.9E+11 1.0E+11~9.9E+10
AFHEBEEZR Q" cm™) 1.11E-11~1.11E-12 1.0E-10~1.11E-11
BaERERE
WEERR
ARFRERFEER (Q-cm) 1.0E+10~9.9E+10

EeERERA
S s || EE || FEMXGOFECOFE |
36:Y-cut 0.20(mm)
384;&3: 150.0(mm) 0.25(mm) Mirror GC#1000
48°V-cut 100.0(mm) 0.35(mm) Polished GC#2000
X-112° Y-cut 0.50(mm)
EeRRERA
2 I B T EKEIS (+)FE ()FE |
Y-Zcut 0.20(mm)
41°Y-cut 150.0(mm) 0.25(mm) Mirror GC#1000
64° Y-cut 100.0(mm) 0.35(mm) Polished GC#2000

127.86° Y-cut

0.50(mm)

(AR EBFH/ER S =g
BeARER R B EiRE

B = s o
dhZlib A EEL euean | 7
PRFREEREER (Q-cm) 2.22*E+11 3.54E+10 1.90E+14 2.40E+10 1.20E+15
Ly ml =A== (Q’l-cm’l) 4. 50E-12 2.80E-11 5.30E-15 4.17E-11 8.30E-16
%E%%’*VlOOmcp(kv) <0.40 <0.10 412 <0.05 3.05
B3 farh A0 3.7 1.5 I 1.5 00
G HI(%)*? 65 <60 72 <60 73
Hifza) R RIKE T BB T

*1) BRARERERENER EFEI95 CRU4TLTR

*2) F365nmAIRKIR0. 3 5mmEEN&E S E ( WHEEENYE )

7= SRR AR

AR 42° Y-cut

(42'Y-cut, EEAH0.35mm)

PerREE 127.86° Y-cut

@RS E R
BEIRE Tc (°C) 60342 6032 114242 1142+2
R 4022 REEE 3980 R E
HEBiB S RE K 7.6 NG 5.5 R E
FFESE
RN ©)
100.00 S e
IR SR
- No. i (mm ) 5IE(T%) @ @ ©
’ 1 365.0 63.5
75.00 S — ®
62.50 P OF
50.00 BTN E =
T k=g AT T(%),365nmi Z&EEEE T(%),365nm
25 00 1 51.3 63.5
2 52.6 63.8
12.50 3 52.5 64.6
4 51.7 64.9
0.00 5 51.8 63.6
190.0 341.7 493.3 645.0 796.7 948.?&+§ (:rl]}r?)o.o E%j( 52.6 64.9
EREERERN o o3 035
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M wafer Black Wafer

LT Crystal Features HER R R ANE AN EBE

Molecular Formula: LiTaO,/LT Molecular Weight: 235.8871 9F5 : LiTaO,/LT 99F& : 235.8871

Properties Chart1

tgeR1
Crystal System Trlgonal System 7. 4564 ]

Lattice Constant(nm) a= 0 515428, c=1.378351 Moh s Hardness EIEEH(nm) a=0.515428, c=1.378351 HECREE 5.5
v . AiEi -3m EEER
Point emperature Phase SAW Speed See Chart 2 e m%@:&\@ﬁ )
Group Low (m/s) = CK/RD)
Temperature Phase 3m K218 3m
El hanical N N
Cleavage Plane (0172) Couicl?:;r?:zt;:z:éj%) See Chart 2 fRIRmE (0172) BB S R EU(K/ %) ugesR2
Melting Point ( °C) 1650 ot e See Chart 2 B (°C) 1650 BERHL0°/C M itRER2
Pyroelectric Coefficient || 23x10-°C/(km2) Diclectic Comstant || E1=53-6 8,=43.4 PR 54 23x10-°C/(k:m2) AR A B £,=53.6,,=43.4
Curie Temperature ( °C ) 603 et HE O BERE (°C) 603 FEFIRHFRHNO LIS
Optical Transparency Range 350~5000 nm S(pceacli/f:(C,CtLesa)t 0.79 BEFCIRER 350~5000 nm Eb# (Cal/Kem?) 0.79
Refractive Index n,=2.180,n,=2.176 @632.8nm et n,=2.180,n.,=2.176 @632.8nm
Electro-optic Coefficient r, =8.4pm/v, r;;=30.5pm/V YR rs; =8.4pm/v, ry; =30.5pm/V
Nonlinear Optical Coefficient|| d;;=15.1pm/v@852nm Piez°e'§gF12‘g/il°”Sta”‘ D,.=2.67, d,,=0.57 JEEMESE R d,,=15.1pm/v@852nm EEEE10C/N D,.=2.67, d,,=0.57
fficient of Thermal i Conductivi 1 6 o R
o e rtaaaey | 0=16.1, @,=4.1 e ey 0.05 MEIKRE(10°/C(@25°0) || 0u=16.1, a,=4.1 G E(w/cmk) 0.05

Properties Chart 2
Cut Surface 42°Y Plane 36°Y Plane pIE:] _ 42°YHE 36°YH
SAW Propagation Direction 112.2°Y-Direction X-Direction X-Direction EREEEEAER 112.2°YAME
Electromechanical Coupling Coeff(iczi?;/:')c 0.75 76 5 *ﬂ%ﬁé%?&&z (%) 0.75 76 5
Temperature Coefficient of Delay Time N - " o
Tt(ppm/C) -18 -40 -36 SEIRRY BLRE R ELT t(ppm/°C) -18 -40 -36
SAW Speed Vy(m/s) 3296 4022 4178 FEEREIKEEV (m/s) 3296 4022 4178

* The above index are for reference. * U ESENESE,
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LN Crystal Features CRRREE BN EL A ML

Molecular Formula: LiNbO,/LN Molecular Weight: 147.85 S5, : LINbO,/LN oF& : 147.85

Properties Chart1

ERER]
Crystal System Trlgonal System 4. 612 4

Lattice Constant(nm) a= O 514829, c=1.38631 Moh s Hardness EEEH(nm) a=0.514829, c=1.38631 BEREE 5
' T High Ph -3m iR -3m R
Point emperature Phase SAW Speed See Chart 2 e m%@:&\@ﬁ )
Group Low (m/s) = CK/RD)
Temperature Phase 3m K218 3m
El hanical - .
Cleavage Plane (01T2) Coupling Factartk/%) See Chart 2 R (01T2) HUEBHBE REUK/%) MMERESR2
Melting Point ( °C) 1260 ot e See Chart 2 B (°C) 1260 BERHL0°/C M itRER2
Pyroelectric Coefficient -4x10-°C/(k-m2) Diajeiitve €,=85.2, £,=28.7 IR R -4x10-°C/(k-m?2) XN R £,=85.2, £,=28.7
Curie Temperature ( °C ) 1142 et HE O BERE (°C) 1142 FEFIRHFRHNO LIS
Optical Transparency Range 400~5000 nm S(pceacli/f:(C,CtLesa)t 0.76 BEFCIRER 400~5000 nm Eb# (Cal/Kem?) 0.76
Refractive Index n,6=2.286,n,=2.202 @632.8nm et n,=2.286,n.,=2.202 @632.8nm
Electro-optic Coefficient rs; =9.6pm/v, r; =30.9pm/V YR rs; =9.6pm/v, r; =30.9pm/V
Nonlinear Optical Coefficient|| d.,=33pm/v@852nm || Plezoelectic fonstant | p, —6.8, d..=0.6 MR d;;=33pm/v@852nm FEEB %10 C/N D,;=6.8, d;,=0.6
ffici fTh | i Conductivi 2 6 /0 o
o rcioreey | @u=15.4 06=7.5 e et 0.029 MRIKRR(L0°/C(@25°0) || =154 a,=7.5 HSE(w/cmk) 0.029

Properties Chart 2

SAW Speed Vi(m/s) || (Rotate128°Y-X) :3950/3990|| (Y-Z) :3470/3510 FEREBIEEV.(/s) || (HEf£128°Y-X) :3950/3990 || (Y-Z) :3470/3510
SAW Electromechanical Coupling CoeflCioA™ || (Rotate128°Y-X) :5.4~6.0 (Y-Z) :4.1~46 ERERTBHBEREK (%) || (5EsE128°Y-X) :5.4~6.0 (Y-Z) :4.1~46
femperature Coefficient of SAW Be sy ey || ( Rotate128°v-X) :73~78 (Y-Z) :91~97 ERERIERAERERET,(ppm/C) || (HE128°V-X) :73~78 (Y-Z) :91~97
femperature Coeflicient of 350 oPe) || (Rotate128°Y-X) :-57~-61 (Y-Z) :-84~-90 EEREmREERERET,V (ppm/C) ( HEf%128°Y-X) :-57~-61 (Y-Z) :-84~-90

*The above index are for reference.
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