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ABSTRACT
In this study, influence of mechanical mixing methods on dispersion of zine oxide (ZnO) nano-particles in Sn-
58Bi Solder lead-free solder was investigated. Chaotic mixing technique was studies and compare its mixing capability
to the traditional constant speed mixing. In this research, the mixing of ZnO nano-particles and the solder was performed
at 350°C under argon gas atmosphere. Chua’s circuit was selected to represent the chaotic mixing method. Scanning
Electron Microscopy (SEM) and Micro-Energy Dispersive X-Ray Fluorescence (ED-XRF) were used to study the
dispersion of ZnO nano-particles in the solders mixed by these mixing techniques. Results showed that mixing with a

constant rotational speed provides more homogeneous dispersion of the nano-particles in the solder.
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SEM)
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I [ f \Q LT1057/LT1058

TECHNOLOGY

FERTURES

® 14¥/us Slew Rate: 10V/is Min
8 5MHz Gain-Bandwidth Product
® Fast Seftling Time: 1.3ps 10 0.02%
= 150pV Offset Voltage (LT1057): 450V Max
& 180,V Ofiset Voltage (LT1058): 600,V Max
® 20VPC Vo Drift: 7uv*C Max
® 50pA Bias Current at 70°C
= | ow Voltage Noise:
13nVivHz at 1kHz
26nViviizat 10Hz

APPLICATIONS

= Precision, High Speed Instrumentation
® Fast, Precision Samplke-and-Hold

a |ogarithmic Amplifiers

0/4 Gutput Amplifiers

Dual and Quad, JFET Input

Precision High Speed Op Amps

DESCRIPTION

The 71057 isa matched JFET input dual opamp in the
industry standard 8-pin configuration, fraturing a
combination of outstanding high speed and precision
specifications. |t replaces allthe popular bipolarand JFET
inputdual op amps. In particular, the LT 1057 uxgradesthe
performance of systems using the LF412A and OP-215
JFET input duals,

The LT1058 is the lowest offset quad JFET input
operational amplifier inthe standard *4-pin configuration.
It offers significant accuracy improvement over presently
available JFET input quad operational amplifiers. The
LT1058 can replce four single precision JFET input op
amps, whike saving board space, power dissipation and
cost.

Both the LT1057 and LT1058 are availabk: in the plastic
PDIP package and the sucface mount 80 package.

» Photodiode Amplifiers LE G L1 ot s limse 1 [
= Vollage-to-Frequency Converters
= Frequency-to-Voltage Converters
TYPICAL APPLICATION
Currerd Quipt, High Speed, High inpul impedance Diskribution of Difse! Voltage
inslrumentatian Amplifier {All Packages, LT1057 and LT1058)
= My 2l LSS 610 0F B4
Tp= 200 L1105 9 OF oW
" F4 | T 0P anes
nsue

A AL
TEOMBON M 1A G TON 008851
NI < 2140

APt

FERSENTOF QNS

et 1

S0 -0 020 uZ w0
WP OFFE TYOLTAGE ()

Qrensera o

LLLrgt 2

Ly nee

A 2



LT1057/L11058

ABRSOWTE MAXIMUM RATNGS  ote

SupplyMoltane 2o 120V Operating Temperature Range e
Ditferential Input Vollage .. o A0V LT1057TAM/LT1057M/ -
INPULVOIAGE oo, e 220V LT1058AMILT1058M (GBSGETE} 9% to 125°C
Qutput Short-Circuit Duration ..., Indefinite LHOSTAC/LTI052CAT10575
Storage Temperature 5ange ................ ~65C 10 150°C LT1058AC/LT1058C/LT 14585 ............... 0°Cto 70°C
Lead Temperature (Soldering, 10 $66) .o 300°C B = e N Coicoiinenn =0 2 T = 85°C
PACKAGE/ORDER INFORMATION
MEVEW 0PYEW ORDER PART
5] M W] an o wiaff] 7] A NUMBER
5] BRI v-{Z] 7] A
o Si S (R - R
6] o i 0] v g T S LT1057158
7] s 2] e SAPACKAGE 58 PART MARKING
] e M A EEAI FLASIG 50
o uc ] e ¥ v 1SPCy < MO 1057
o e | "'"Wﬁrnmm st e a4
SW FRCKAL SN PACKAGE. g .
FOLEAD FLASTIC () 50 W AEATFLASTIC JAYE) S0 "y
Tnade = 15IFG Bgam HIFGAY T 19SS G0N
ORDER PART ORDER PART
HNUMBER NUMBER
LTI0575W LT10585W
LT105715W Loosisw | Q
LAy ORDER PART URDER FARF
autrura [E] % QUIFITD NUMBER NUMBER W
a5 %j}“ﬁ% N LT1058ACN LT1057ACN8 amr(it—y Sfaw
G i LT1058CN LT1057CN8 MEQ 1] aruie
wie 5] (W] e : ~ MRE %Bwnn
us EE}[@Q e v (] Al
wirne [7] 3] ourure ﬂ‘r‘nuwﬁ
HUPACKE Tiis « 0L, 4 - RO
T = 1S Ggas 1ANCAY
,UBSBLETE PACKAGES A 8 EAD Gl

J“FWM{MGHLP
 Tawn HATC 0y s ANITAY

‘  Conabet 48,91 0 04 Parkoaptar AbrreinSains
Corselt 116 Marketing e ks syicid wilh wicke o9 iig Boerakine mngs,

Tpane 15006, Ogp = HOIEN

HETign

LT UNEAR



LT1057/LT1058

ELECTRICAL CHRRACTERISTICS vg-. 15, 1= 25°C, Yoo =0V uniess otherwise noted. {Note 2)

1LTUGETAMA TIOSEAM LTIOSTMATIES 8K
LGS TACALYT GS8AC LTIOSICA 110580
SYMEOL | PARAMETER CONDITIONS MIN TYF O MAX | MIN TYP MAX | UNNTS
Vos, et Ot Veltage 111057 150 40 am an o
L1057 158 Pickagy) 120, W
L1058 180 00 20 100 W
ke ped Ol Gurent Fulty Waered Up 3 40 4 4] p
& Wgnd BEas Comvent Fully Warned Up +5 250 47 278 M
Inged Resitanes Dbl 1% ¥ 0
ComenanMacds Vegg = — 11V 1 8Y 10% g 0
Camaman Moo Vege= 8 40 11 1t 10t 0
Input Cagacitarce 4 4 ¥
By 3 gt Ndise Vdtag: QM 010K, LRI 20 21 | Wpp
171058 24 25 | pp
ey Inged Maise Vot Densaly - 101 % 2 Tz
- ki (Note ) 13 b3 &) 24 (oW
i Ingrd Maise Curvent Dersily 4 = 104z, 1k (Noe 4} 15 4 18 & | 1andiz
Py Lavge-Sigral Vidtige Gaier Vo=<10¥, R =& 150 0 1M an Vial
V=210V, B = 120 20 1] 20 Vot
nged \iitge Range A05 143 AQ5 143 v
-115 -115 v
CMRR | Common Mads Rejecon Raso 111057 & 100 & ] di
L1058 £ 9 # % di
PSRR | Power Supgly Rejection Ratia Vg = 2 10Vi0 418V & m % 102 o
Vo Oefpud Voltig: Swieny - 212 #13 212 +13 v
SR Show Rate 10 1 8 13 Vas
GHW Gainr- Bardaidh Priduct 1= 180 Nok 6} as 5 3 5 Az
[ Sipoly Corned Per Amgiiey 16 24 17 28 m
Charned Segaration 10 10 iz, Vg =110V i 1% dil
(LTHISTATI058 SW Package Only), Vg = + 15V, Tj = 25°C, Vepe = 0V unless otherwise noted.
SYMEOL | PAIMETER CORDITINNRG i e MAx uITS
Vs pat Oflset Veltage L1057 a3 2 v
111058 0% 25
krs fipat Ot Cumant Fully Warrmd Up 3 1] p
ks g Has Cuneed by Warrmed Up +10 2100 A
npent fesilano: - Ditharentid a4 T0
“Geenson-Ade Vigg =~ 11V 0 8Y (X3
Vi =8V 11V 05
A Cagracitince 4 '
£ ged Maise Vit 0.1Hz 10 104 1117 21 Wep
LT1058 25
en gt i Vel Divsaty - 101 ] ety
1 = Tz 13

S

WA 4

3



LT1057/LT1058

€ELECTRICAL CHARACTERISTICS

{LTH0ST-.T1058 SW Package Only), Vg = + T, Tp = 25°C, Vo = 0V unless otherwiss nated,

SYMBOL | PARMWETER COMDITIORS N e MAX RIS
i It s Cnvenn! Deesity { = 10k, Tkt 14 WAL
Ay Lange-Sigent Vedtag: Gain Vo= 210V Ro=% 100 an Vit
Ro=1k 50 2%
nged Voltige Raage 2105 143 v
-115
CARR Common-Atad: Rejction Ratia Vo = 215V IRR174 & 9 dff
LT1058 4] a8
PSRR Perarer Suggdy Rejedion Radia Ve £ 10V &0 18V & e o
Ve Oefput Vg Swing R« K £12 £13 v
Sk Sk fate § 13 Ve
oW Gaier- Baschadt Prodect 1= 183 Mot 6) 3 L] A
& Supply Curtend Per Amphier 1.7 28 ma
Craswed Sependion 1 40 Stz Vg = 2 10V 130 i
The @ denates the spec ficafions which agply overs e femperatuse range ot 0°C =Ty < 70°C 0r-40°C < Ty 5 85°C (LT1057158),
dtherwise specificatignsare Ty = 25°C, Vg =210 Veae = OV, unless noted.
LB TAL ERalior o
LTiesand AT1058C
SYMROL | PARAMETER CONTIONS MM e WAX | MIN ne MAX | UNOS
Vi nped Ol Vioitige FRR(7S . 40 ax 30 1400 o
LTIB7 58 e 50 230 s
1B e 40 1900 o
ERAI] ] x 120 400 181 i
Avxage Temperatne L1057 W Pakage . 18 7 23 12§ uWe
Contficient of fput N8 Package e 3 (] 4 16 uW G
{Oflsed Voltage) LTI057S8 (Note5} | @ 4 16 | pWe
LTS 88 (Nons) | o 45 16 | pWe
iT1068 | Package (Wote 5) | @ 25 iG 3 15 F pWe
NPaclage(Nos: 5} | @ 4 15 5 2| uwe
bs Trput O bsed Cuarresd Wareed Up, Ty =70C 18 150 N 250 o
1LT1067 158 ) 5 600
" grd (s Curvent Warmed U, 1o~ A0C 150 2250 260 4350 A
ERALS7E L 21001 490K}
P Large-Signat Vabage Gain Vo= 10V, Ry =7k oj w 7 5 20 Vint
CMRR | Common Mot Repelion B0 | Vg 104V e B 9% a2 % ol
PSRR Powet Supgly Repedion Ratio Vig = 4 10V 10 2 18V o] & 1w 8t 100 dit
Vewst Ordped Voltage: Swie) % e 22 4128 2127 2128 v
b Sagply Cunrend Por Amglior L 28 32 IR
To= 200 14 15 mh

ST

HA'S

LT LN



LT1057/LT10568

ELECTRICAL CHAR ACTERISTICS (111057171058 Sw Package Only.) The » denotes specificafions which

appl over the emperatire range of V= « 15V, Ve =00, 0°C < Tp s T0°C{LTT057SW, LTIOSES W) or —40°C 5 Tas85°C
(LT10571SW, LT10581SW), unlesy otherwise noted,

SYMao PARAMETER CONDITIONS M e MAX | UNITS
Vs tnped Ol Valtie (RRlsY @ 05 75 ane
LT1058S * 0B aq
1110588 ® ar 40
fage Temperakue Conflident of L 3 5 pW e
fugra Ol ot Vobtage
ke Inpest Otised Curvant Warmed Up, Tp = 70°C il 20 pA
Wazered U, To =85°C * 40
k Tnped Kas Gurreed Waered U, Yo~ 70 +6) 2400 Pl
Warmmed Up, T4 - 85°C 2100 700
N 1a1ge Sigrat Valage Gain Vo2 100, K =% 1T1057 e X a0 U3
L1158 | N A0
CAMRR Cammon-Made Reecticn Raio Vipg = 1059 s e oW % ]
LT1058 ® | 78 &G
PSR Powis Sopply epdicn Ralig Vo W I0 4 18V 1TIEY e| # (1] o
111068 s & 1001
Ve Qutged Voltuy: Swing B~ % e +17 128 v
The & denates specilications which apply over fie lemgerdlure range o ~55°C = Ty, = 128°C, Vg =15V, Vo= OV,
unless gtherwise noled.
LTI05TAM ERRLT ]
iTIesEAM EREL ]
SYMEOL | PARRMETER CORDITIOHS PR e WMAX | M E)id MAX | UONOTS
Vs egui Olset Vahage Laes? L3 300 11m 40 200 w
111058 L 350 1600 &1 250 iy
Avage Tenporate Coaflidant | LT1057 s pli) i 25 12| oW
of bput Ottt Woltage L1058 (Mot e} ® 25 10 3 15 |y
s kgt Ol Currendt Warmed U, Ty = 125 0.5 2 0z 3 M
& e fas Current Warmed U, Tq= 125°C 206 245 <07 +6 o
Ao Large-Sgrat Vdtig: Gaire Vy=a 1V, 1 =K e | 4 120 k| 116 Vi
CARR Gernrnan Mode Rejecion Rasa Vi =2 104V ] 84 7 & & ol
PSRR Powes Supply Repedlion Ritia Vg -+ 10V 1+ 1A e | & 100 e} 98 dil
Your Oulpedl Vebtage Swing R = 2K | 212 2127 212 2125 v
3 Sugply Curresi Per Amplber Ta= 125C 125 19 143 22 A

Nole 1: Aol Madamm Rasags are fiose vaboes beyond witich fie He

of 3 devices ray S Engaded.

Note 2: Tygical paranmedms are defined as the 60 yickd of dest#iusions o
ebadud anpisees; (e, oulol 100 L1058 or, 100 L1057, dyicaly
2400p xngr, o 120 ko the LTI06T, wit be befies than $ie Bnchicakd

spscibedice).

Mode 3: This pasaieds is keshed o a sanghe tasks oy,

= {2

HNole £ Cwmﬂ nokse i calcudated tom the orxks:

wiereq = 1.6+ 10 ¥ combonity. Thencise of souios resedons w
016G swanges e contidon of coreni ok,
Hote 5: Thiz parameder is ol 100% desied,

Hte 6: Gawrbandwid 1 procke Bncd leded. 1t quacasdasd by

desigrand by dorence ham ihe shew b ficsunmicnd,

EIE 0
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LT1057/LT1058
TYPICAL PERFORMANCE CHARACTERISTICS

nput Bias and Ofced Curvents ingud Bias Qurrend Over
vs Temperatuse ihe Cammon-Mod e Range Warm-Up Drift
R{ii1] T 111 T [ {1 wae T
ok g« » 15Y Vg = b = Wy « 15
a Yo « W / BN o bl Ty« 28C
L an) | WARAILP 5 2o
: ]k 7 -t
s a / 0 ~ mE o
g o = / ;“ e l..e:;!.“c.,/Aln'.u'\: wk 2@ LTRVE NPAKAE
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g 1 %5 // P ] 4
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L T R TR T R < fL E I [ T TR T T R 1 i ' 2 3 4 5
AEENT THAPERATLEE ¢T) COMMIN MUK IEUT MOLTEL (9 TWE AFTER PYPAER O QANAJTES)
FEERCYERNG - 9 ISV IreRYEa -
Distritution of Otteel Voltage Deift Distfiution of O sel Valtage Drilt
with Temperature with Temperature Long-Term Drifl of
{Hand JPackage) {Plastic N Package) Representative Uniks
> LT FE2] LTEAE NC 9 A LY v =y LTI 1004 A A U= x BOY
Yoty ] e e awes s bk LHIEERE )G A o b
W LYI0EAE 103 00 ANV o TGO A - e
a0 e P 3w
TURE 1A AT F | et
2w 2 m SPLCR 1T 2. R L
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LT1057/LT1058

TYPICAL PERFORMANCE CHARACTERISTICS

Slew Rale, Gain-Bandwidih Undistoried Quipdd Swing vs
large-Signal Response Produc vs Temperalwre Frequency
! N—
W r 2 e < ||
ol ! - Tp 35T
NN e Y I I
= P HEWFAL 7 § §
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g 3,",; Lzl i o L5 5
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LT1057/LT1058

TYPICAL PERFORMANCE CHARACTERISTICS

Common Mode Rejection Ratio Common Mode Range Common Mode and Power Supply
vs Frequency vsTenperature Rejections vs Temperature
o ¥5 2
[ | g ¥ =MW (0 <RVEORU SRR
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B0 W Tk Nk 0K M WM -} 1 [ 0 26 25 % 1%
HEOUNCY (Hr) TEIFERRTURE () TEMPERIANLEE ¢T)
ERs L R L PO JTERAT - X
Power Supply Rejectian Ratio Supply Current Stiot-Circut Curre 1l vs Time
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APPLICATIONS INFORMATION

The LT1057 may be inserted directly in LF353, LF412,
LF442, TLO72, TLOB2 arwl OP-215 sockets. The LT1058
plugs into LE347, LF444, TLO74 and TLOB4 sockels. Of
course, all standard dual and quad bipolar op amps ¢an

also be replaced by these devices.

High Speed Operation

(Ce) in paralel wilh

completely remaoved.

Re(Cs ¢ Ci) = ReCy,

with Rg and Ry in the kilohm range, this pole can create
excess phase shiftand even ascillation. A small capacitor

Ry eliminates this problem, With
the effect of the feedback pok is

5

]

When the feedback around the op amp is resistive (R¢) a

pole will he created with R, the source resistance and

capacitance (Rg, Gg), and the amplifier input capacitance

i‘l‘c iﬂz
(Ciy = 4pF). In low closed loop gain configurations and = I {

o GAHIU]

» G0 s na v

T

=
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LT1057/LT1058

APPLICATIONS INFORMATION

Settling time i measured in a fest circuit which can
be found in the LT1055/LT1056 dala sheet and in
Application Note 10,

Achieving Picoampere Microvalt Performance

Ino rderto ralize the picoampere/ microvolt levelaccuracy
ol the LT10S7/LT1058, propercare must be exercised. For
example, leakage currents in circuitry exterml to the op
amp can significantly degrade performance. High quality
insultion shoukd be used (e.g., Teflon™, Kel-FY; ckaning
af all insulating surfaces to remove fluxes and other
residues will prabably be required. Surfacecoating may be
neoessary to foovide a moisture barrier in high humidity
emironments.

Board leakage can he minimized by encircling the input
circuitry with a guard ring operated at a potential close to
that of the inputs; in inverting canfigurations, the guard
fing should be tied ta ground, in naninverting connec-
tians, to the imverting input. Guarding both sides af the
prited circuit board is required. Bulk keakage reduction
depends an the guard ring width,

The LT1057/LT1058 have the lowest offsel valtage af
any dual and quad JFET input op amps available today.
However, the affset voltage and its diift with time and
temperature am still nat as good as an the best bipolar
amplifiers (because the transcondustance of FETs is
considerably lower than that of bipolar transistors).
Conversely, thislowertransconductanceisthe main cause
of the significantly faster speed pedormance of FETinput
op amps.

Tefton &5 a bavbowak of (2ARE.

{A) + 16V Sine Wave lngrot

(B) LFA128 Output
All Photos 5V/Div Vertical Scale, 50us/Div Horizonial Scale

Offset vallage also changes somewbhal with temperat ure
cycling. The AM grades show a typical 40V hysteresis
(50uV on the M grades) when cycled aver the —55°C ta
125"C temperature range. Temperture cygling from Q°C
to 70°C hasa negligible (less ihan 20uV) hysteresis effect .

The affset voltage and «rilt pedformance arealso affected
by packaging. In the phistic N package, the making
compound is in direct contact with the chip, exerting
pressure on the surface. While NPR input transistors are
largely unaffected by this pressure, JFET device drift is
degraded. Consequently for best diift performance, as
shanwn in the Typical Performance Characteristics distri-
hution plats, the J o~ H packages are recommended.

Inapplications where speed and picoampere bias currents
arg nat necessary, Linear Technology offers the bipokir
input, pin compatible LT1043 and LY1014 dual and quad
op amps. These devices have significantly betler DC
specifications than amy JFET input deviee.

Phase Reversal Protection

Mast industry standard JFET input single, dual and quad
ap amps (e.g., LF156, LF351, LF353, LF411, LF412,
OF-15, OP-16, OP-215, TLO84) exhibit phase reversal at
the output when the negative camman made limit at the
inputis excoeded (ig., below - 12V with » 15V supplies).
The photos below show a =16V sine wave input (A), the
response of an LF4 12A intheunitygain follower mode (B,
and the respanse of the LF1057/.1T1058 (C),

The phasereversal of phato (B) ean causelock-upinseno
systems. The LT1057/LT1058 does nol phase-reverse
due to a unique phase meversal protection Gircuit.

{C) LT1057/AT1058 Output

BTy

Ly e

2
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LT1057/LT1058

TYPICAL APPUCATIONS

Low Noise, Wideband, Gain = 100 Amplifier with High lnput Inypedance
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AN FVIWIITH ITRIINY « B a2

AVILER) R %’—w o SONTE HORIED 10 BRE8T
PRI OIS DG T IR RETIWNITH o dydd

dnsesm

Wideband, High laput Impedance, Gain = 1000 Anglitier

AT 10 £y

AAN
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LT1067/1L11058

TYPICAL APPUICATIONS

Low Noise, Wideband, Gain = 100 Bmglifier with High dnpul Impedance
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LT1057/LT1058

TYPICAL APPUCATIONS

fast, Precision bridge Amgplifier
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LT1057/LT1058
TYPICAL APPLICATIONS
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LT1057/LT1058

TYPICAL APPUICATIONS

Instrumentation Amplitier with Shiel Driver
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PACKAGE DESCRIPTION
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LT10567/LT1058
PACKAGE DESCRIPTION
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2 { a ¢ “ . .
FUNUAN 1 HaMSAAT I Micro-Energy Dispersive X-Ray Fluorescence

No.1-300 sec

Sample : Test_2n 01_C

Operator: MTEC

Comment : 2channel,300sec,Al Filter for $-X
Group  : eacy-300-2ch_2_S-K

Date s 2011-0i-12 09:07:40

Meas. Position:{ 73.621, 72.347,31.22 }

{Measurement Condition}

Instrument :microBEDX-1200[Si(Li):L) Meas. Diameter:50um

Channel TG kV uA Fl Acq. Anal.(keV) Time(sec) DT
Ti-U Rh 5C 166-Auto ~~ 0-40 0.00-40.00 LT: 30¢ 22
Na-Sc - Rh 15 1000-Auto AL C-20 0.060- 4.40 LT: 300 B

[Quantitative Result)

Analyte Result Frxor Proc-Calc Line Int.{cps/uh}
Bi 67.0364 % 0.6059 Quant.-FP Bila 0.052
Sn 32.8961 % 0.4333 Quant.-FP SnkKa 0.161
Cr 0.0675 % 0.0057 Quant.-FP Crka 0.009

td ]
FUITUN 2 HANITAATIEHAY Micro-Energy Dispersive X-Ray Fluorescence

No.2-300 sec

Sample : Test_Zn 02 C

Operator: MTEC

Comment : 2c¢hannel, 380sec,Al Filter for S~K
Group  : easy-300-2ch_2_S-K

Date s 2011-01%12),09:32:36

Meas. Position:{ 23.419, 77,098,30.83 }

{Measurement Condition]

Instrument :microEDX~1200([Si(Li) :L] Meas. Diametexr:50um

Channel TG ¥V uA Fl1 Acg. Bnal.(keV) Time(sec) DT%
Ti-U Rh 50 166-Auto -- 0-40 0.00-40.0C LT: 300 24
Na-Sc Rh 15 1000-Auto Al 0-20 0.00-~ 4.40 LT: 300 8

Analyte Result Exror Proc-Calc Line Int. {cps/uh)
Bi 66.8110 % 0.6134 Quant.-FP Bila 0.051
Sn 33.1293 & 0.4322 Quant.-FP SnKa 0.161
Mn 0.0381 % 0.0044 Quant.-FP MnKa 0.007
Cr 0.0216 % 0.0049 Quant.~FP CrKa 0.003
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FUNUN 3 HANTAATIEHAWY Micro-Energy Dispersive X-Ray Fluorescence

No.3-300 sec

Sample : Test_2Zn_03 C

Operator: MTEC

Comment : 2channel, 3C0sec,Al Filter for S-K
Group  : easy-300-2ch_2_S-K

Date .2 2011-01-12 09:45:34

Meas. Position:( 47.687, 76.101,32.49 )

[Measurement Condition)

Instrument :microEDX-1200[Si(Li):L} Meas. Diameter:50um

Channel TG kV  uad Fl Acq. Anal.(keV) Time({sec) DT%
Ti-U Rh 50 166-Auto -~ 0-40 0.006-40.00 LT: 300 22
Na-Sc Rh 15 1000-Auto AL 0-20 0.C0- 4,40 LT: 300 7

[Quantitative Result]

Analyte Result Error Proc-Calc Line Int. {cps/uA)
Bi 63.4945 % 0.6226 Quant.-FP Bila 0.045
Sn 35.6055 % 0.4620 Quant.~FP SnKa 0.163
Ca 0.7502 % 0.0%64 Quant.~FP CaKa 0.004
Cu 0.1199 % 0.0052 Quant.-FP CuKa 0.042
Mn 0.0299 % 0.0045 Quant.-FP MnKa 0.005%

2 1 a ¢
FUNUN 4 HANTANTIEH A Micro-Energy Dispersive X-Ray Fluorescence

No.4-300 sec

Sample : Test_2n_04_C

Operator: MTEC

Corment : 2channel,300sec,Al Filter for S-K
Group  : easy-300-2ch_2 S-X

Date .+ 2011-01-12 09:58:46

Meas. Position:{ 77.002, 74.583,31.81 )

{Measurement Condition]

Instrument :microEDX-1200([Si(Li):L} Meas. Diameter:50um

Channel TG kV ua Fl Acg Anal. {keV) Time(sec) DT%
Ti-0 Rh 58 156-Auto -- 0-40 ¢©.00-40.00 LT: 300 22
Na-Sc Rh 15 1000-Auto Al 0-20 0.00~ 4.40 LT: 30¢ 8

Analyte Result Exrror Proc-Calc Line Int. (cps/uA}
Bi 65.8257 % 0.6180 Quant.-FP BilLa 0.049
Sn 34.1743 3 0.4612 Quant.-FP SnKa 0.161

W33
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FUNUN 5 HANMTAATIZHAY Micro-Energy Dispersive X-Ray Fluorescence

No.5-300 sec

Sample : Test_2Zn_05_C

Operator: MTEC

Comment : 2channel, 300sec,Al Filter for $-K
Group  : easy-300-2ch_2_S-X

Date : 2011-01~12 10:11:56

Meas. Position:{ 17.526, 39.934,31.37)

[Measurement Condition}

Instrument :miCroEDX-1200[Si(Li):L]) Meas. Diameter:50um

Channel TG kV ua F1 Acq. BAnal. (keV) Time(sec} DT%
Ti-U Rh 5C 178-Ruto ~~ 0~40 0.00-40.00 LT: 300 25
Na-Sc Rh 15 1000-Aute AL 0-20 0.00- 4.40 LT; 00T 8

Analyte Result Error FProc-Calc Line Int. {cps/uR}
Bi 61.4739 % 0.6183 Quant.-FP BilLa 0.043
Sn 38.3330 & 0.4664 Quant.-FP SnKa 0.172
Fe 0.1931 % 0.0062 Quant.-FP FeKa 0.043

Y A a ¢
FuUNU 6 HansAATIEHAY Micro-Energy Dispersive X-Ray Fluorescence

No.6-300 sec

Sample : Test_Zn_06_C

Operator: MTEC

Comment : 2channel,300sec,Bl Filter for 8-K
Group : easy-300-2ch 2 S-K

Date 2 2011-01-12 10:25:24

Meas. Position:{ 51.159, 38.528,29.23 )

{Measurement Condition]

Instrument :microEDX-1200{Si(Li):L] Meas. Diameter:50um

Channel TG kV 1A Fl Acq. Anal. (keV} Time(sec} DT
Ti~U Rh 50 178-Auto -~ 0-40 0.00-40.00 LT: 300 23
Na~Sc Rh 15 1000-Autc Al 0~20 0.00- 4.40 LT: 300 8

Analyte Result Erxor Proc-Calc Line Int. {cps/uh)
Bi 50.5232 % 0.5072 Quant.-FP BRila 0.043
Sn 49.4084 % 0.2725 Quant.~-FP SnlLa 0.121
Cr 0.0685 % 0.0055 Quant.-FP CrKa 0.010

WY 4
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FUNUR 7 HAMTAATIZHAY Micro-Energy Dispersive X-Ray Fluorescence

No.7-300 sec

Sample : Test_2n_07_C

Operator: MTEC

Comment. : 2channel, 300sec¢,Al Filter for S-K
Group  : easy-300-2ch_2_S-K

Date 2011-01-12 10:38:43

Meas. Position:( 82.762, 43.818,33.11 }

[Measurement Condition}

Instrument :microEDX-1200([Si(Li):L} Meas. Diameter:50um
Channel TG kV  uA Fl1 Pcg. Anal. (keV) Time(sec) DT%
Ti-U Rh 50 166~Auto ~- 0-40 0.00-40.00 LT: 300 23
Na-Sc Rh 15 1000~Auto AL 0-20 0.00~ 4.40 LT: 300 e 7
{Quantitative Result)
Analyte Result Brror Proc-Calc Line Int. (cps/ud)
Bi €61.6093 % 0.5145 Quant.~-FP Bila 0.058
Sn 38.3907 3 ©.232% Quant.-FP Snia 0.101
2 & a ¢y
PFUIIUN 8 HANITIUATIZYIN WY Micro-Energy Dispersive X-Ray Fluorescence
No.8~300 sec
Sample : Test_2Zn_08_C
Cperator: MTEC
Comment : 2channel,300sec,Al Filter for $~K
Group ¢ easy-300-2ch_2_S-K
Date ,f 2031-01-12 10:51:57
Meas. Position:{ 50.534, 13.627,32.31 }
{Measurement Condition}
Instrument :microEDX-1200G[Si(Li}:L} Meas. Diameter:50um
Channel TG kV uA F1 Acg. Anal.{keV) Time(sec) DT%
Ti~u Rh 50 156~Auto == 0-40 0.00-40.00 LT: 300 22
Na-Sc Rh 15 1000-Auto Al 6-20 ¢©.00- 4.40 LT: 300 8
{Quantitative Result]
Analyte Result Error Proc-Cale Line Int. (cps/ud)
Bi 62.6916 % 0.57%9 Quant.-FP Bila §.050
sn 37.2625 % 0.4580 Quant.~FP SnKa 0.189
n 0.0459 3 0.0042 Quant.-FP 2nKa 0.018
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