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Tom tat. Bai viet giai thieu khai quat ve qua trinh phat trien, nhung kha nang irng 
dung ciia kinh hien vi dien tir quel va cac uu diem vugt trgi cua loai kinh hien vi dien 
tu quet phat xa truang (FESEM). Kinh hien vi dien tu quet phat xa truong Hitachi 
S-4800 ra dai trong vai nam gan day la loai kinh co do phan giai cao nha sir dung 
loai Sling phat xa dien tir truong lanh va nhung tien bg moi nhat trong cac ky thuat 
che tao than kinh dien tir, cac ky thuat chan khong cung nhu cac ky thuat dien tii' tien 
tien. Sau ban hai nam dua vao sir dung tai Phong Ehi nghiem Trgng diem Quoc gia 
Vat lieu va Linh kien dien tir, Vien Khoa hgc Vat lieu, loai kinh nay da chimg to la 
mot cong cu hieu qua, da nang de nghien ciru va quan sat nhanh vat lieu a kich thuac 
nanomet. 

GI61 THIEU 

Kinh hien \ i dien tir quet (SEM) la mot trong nbu'ng cong cu pho bien nhat cho 
phep khao sat va phan tich nhung dac trung cau true micro, nano ciia vat the ran. Ey do 
quan trong nhat chinh la do phan giai rat cao (ca 1^5 nm) ciia cac tbiet bi SEM thuong 
mai. Cac anh phan giai cao cung cap thong tin chi tiet ve kich thuoc, hinh dang va tham 
chi ca cau true cua vat the. 

Dac diem quan trong khac ciia SEM la do sau trudng nhin Ion cho phep nhan dugc 
cac anh ba chieu ciia mau. Cac anh ba chieu giup cho viec giai thich va xac dinh cac 
dac diem hinh thai hoc kliac nhau. Day la dac diem co gia tri nhk cho nhung nguai sir 
dung SEM. Mat kliac SEM ciing co kha nang khao sat vat the 6 do phong dai thap va anh 
SEM bo trg rat lot cho cac thong tin thu dugc tir kinh biSn vi quang hgc [1]. 

Thanh phan co ban cua SEM la he thau kinh, siing dien tir, cac d4u thu dien tir, thiet 
bi hien thi hinh anh bang ong tia cat6t (CRTs) va cac thiet bi dien tir bo trg khac. Khai 
niem kinh hien vi dien tir quet dugc dua ra som nhit boi Knoll (1935). Nam 1938, Von 
Ardenne da xay dung loai kinh hien vi dien tir quet-truyen qua (STEM) bSng each dua 
them cac cugn quel \'ao kinh hien vi dien tir truyen qua (TEM). Thiet bi SEM dau tien 
diing de khao sat cac mau day dugc thuc hien bdi Zwor>'kin va cac cong sir (1942) vai do 
phan giai cd 50 nm. Tiep theo do phai ke den nhirng no lijc ciia D. McMulan va Smith 
(1956) trong \'iec xu ly tin hieu, cai lien cac cugn quel tin bieu. ENerbart va Thornley 
(1960) thuc hien budc tien quan trgng khi cai tien d§u thu dien tir thir cap lir nhan dien 
bang nhan quang dien. Sir cai tien nay da tang cudng lin hieu va ti so tin hieu tren nhieu. 
.•\. D. G. Stewart va cac cong sij' (1965) d dai hgc Cambridge (Anh) da ihiet ke va cho ra 
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ddi thiet bi SEM thuong mai dau tien. Cho den nay SEM dugc ban rdng rai tren thi 
trudng bdi rat nhieu nha san xuat ciia My, Anh, Ha Ean, Nhat Ban, Du'c va Phap. 

Tir khi xuat hien SEM thuang mai dau lien nhieu eai tien da dugc thuc hien. Mot 
trong niiung cai tien la phat trien cac ngudn phat dien tir do sang cao nhu LaBf,. Vdi 
ngudn phat xa mdi ddng dien tir manh hon dugc tap trung thanh chiim nhd ban nen cai 
tbiiin do phan giai. Ngudn dien tir phat xa trudng (EEG) dugc phat trien tir nam 1942 
bien nay da trd nen khdng the thieu trong thiet bj SEM, TEM phan giai cao. Kha nang 
ciia sung phat xa trudng la kich thude ngudn rat nhd tao nen chiim tia kich thude nm vdi 
do sang cao. Do sang tir EEG Idn ban vai nghin Ian do sang tao ra tir cac ngudn sung phat 
xa nhiet thdng thudng. 

Bdng 1: So sdnh hai logi ngudn phdt xg dien tir 

Loai nguon phat 

Dau phat nhiet bang W Dau phat xa trudng 
31 

Loai phat xa Bang nhiet Phat xa trudng catdt 
lanh 

Chan khdng lam viec (Pa) 10" 

Kich thude chiim tia (pm) 30 0,01 

Phan bd nang lugng phat (eV) 2,0 0,2 

Tudi tbg (so gid boat ddng) 50 >5000 

Tuy nhien cac ngudn phat xa trudng ddi hdi do sach, chan klidng eao cd 10' Pa 
(10"'" lorr) d6 cd the boat dgng tdt va nhu vay ddi hdi su chu y dac biet ve cdng nghe 
chan khdng. Mac dii gia thanh va mire do phirc tap cao kinh hien vi dien tir phat xa 
trudng (FESEM) dugc dimg rdng rai trong nhieu ITnh vuc nghien ciru va cdng nghe ddi 
hdi do phan giai cao, nang lugng chiim tia thap. 

SEM cd tbS dugc diing de khao sat cac vat lieu sinh hgc. Cac vat lieu loai nay 
thudng dugc lam lanh hoac lam khd va dugc khao sal d the thap (<lkeV) de giam sir tich 
dien. Tuy nhien viec sir dung SEM trong ITnh vuc sinh hgc phu tbugc vao kha nang chuan 
bj mlu. Flau bet cac mau sinh bgc chira nude, de bi pha hiiy bdi nhiet do phat xa dien tir, 
do tirong phan Ihdp, phat xa dien lir yeu va dan dien ldi. Vdi cac mau nay ngudi ta tap 
trung giai quyet van de dn djnh ciia vat lieu hiru ca, loai bd nude va pbii mau bang mot 
ldp kim loai diln dien mdng. 

Mdt trong nhirng phat trien quan trgng nhat gan day la loai SEM cd ap suat thay ddi 
(VPSEVl). Eoai thiet bi nay cd the dimg de khao sal be mat ciia bau bet cac mau (mau 
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udt cung nhu mau khd) bdi nidi trudng nai dat mau klidng can chan khdng cao. Moi 
trudng na>' cd the la hoi nude hoac cac loai khi kliac vdi ap suat tir 25^2500 Pa (0.2-̂ 20 
lorr). Trong thiet bi VPSEM hien dai cd the thu dugc cac dien tir thir cap (SE), cac dien 
tir tan xa ngugc (BSE) ciing nhu cac tia X. Cac mau sinh bgc dugc nghien cuu rat thuan 
Igi trong VPSEM. Them vao dd ngudi ta cd the khao sat mau khi tuong tac vdi moi 
trudng khi. 

SEM ciing dugc dimg de thu nhan cac thdng tin thanh phan hda hgc ciia mau. Pho 
tieu tan nang lugng tia X (EDS) la thiet bi phan tich di kem vdi SEM diing chiim dien lir 
tac dgng vao mau \'a thu nhan cac tia X dac trung phat ra. Cac dau thu tia X tbugc loai 
dau thu Si(Ei) trang thai ran. EDS hien dai cd kha nang phat bien cac tia X dac trung cho 
cac nguyen td cd nguyen tir sd > 5. He EDS khdng chi cho phep phan tich dinh tinh 
nhanh ma cdn cho phep phan tich dinh lugng. Trong mot thiet bi SEM dien hinh cd EDS 
tbi EDS dugc diing de do cac tia X tir cac nguyen td chinh (> 10% trgng lugng) trong 
mau. Mau phan tich khdng can pha hiiy. phan tich dinh lugng cd the thuc bien vdi do 
phan giai cd 1 pm tren mau. Vdi cac mau dugc mai phang \'a danh bdng do chinh xac dat 
dugc ed 1^2% lugng nguyen td da cho (vdi cac vat lieu sinh hgc la 5^10%). Mdt dac 
diem quan trgng khac ciia SEM cd EDS la xac dinh ban do thanh phan (mapping) tir tia 
X dac trung. Thdng thudng do phdng dai < 2500 dugc diing trong kieu phan tich nay. Ket 
qua phan tich ban dd cho thdng tin thanh phan chi tiet d mire micro thudng lien quan true 
tiep \di ket qua khao sat kim tuang tren kinh hien \i quang hgc. Them vao dd cac lin 
bieu cd the cd tir SEM chuan (BSE, SE. \'\) cd the cung cap thdng tin hu'u ich ve thanh 
phan be mat \'a khdng gian trong cac \'ung nhd ciia mau. Gan da)', cac tbiet bi dugc phat 
irien cho phep phan ticb dang tin cay bang chiim dien tir yeu va nang lugng tia X thip. 
Dieu na}' cho phep giam kich thude ngudn tia X va giam anh hudng ciia sir hap thu trong 
qua trinh phan tich. Vi phan tich bang tia X cho cac vat lieu sinh hgc va polymer gap cac 
van de trd ngai nhu khi khao sat bang SEM. Cach giai quyet thudng lam la phan tich tren 
phan mau mdng de ban che anh hudng ciia sir b4p thu va huynh quang. Tuy nhien eae vat 
lieu sinh hgc va hiru co rat de bi pha hiiy dudi chiim dien tir. ngudi ta cd xu budng phan 
tich nhirng loai vat lieu nay d nhiet do thap. 

Tren tbiet bi SEM phep do huynh quang catdt cung da dugc phat tri§n va dimg rgng 
rai trong cdng nghiep vi dien tii'. 

Xac dinh cau triic tinh the va dinh hudng hat ciia tinh thS tren be mat ciia mau la 
mot Irong cac kha nang hira hen nhat trong qua trinh phat triSn ciia SEM. Kha nang nay 
cd dugc do sir nhieu xa ciia cac dien tir tan xa ngugc phat ra tir bg mat mlu, thudng dugc 
ggi la nhieu xa dien tir tan xa ngugc (EBSD). Phuang phap danh chi so cac phd Kikuchi 
\'a ban do dinh budng mang tinh the tu ddng cd trg giup ciia may tinh cho phep ky thuat 
nay cd the nban biet cac pha \'a sir mat dinh hudng qua cac bien hat. 

CAC D.\C DIEM KY THUAT CUA HITACHI S-4800 

Kinh hien \ i dien tir quel phat xa trudng Hitachi S-4800 dugc dua vao sir dt̂ mg lai 
phdng 202. nha .A.2. thuoc Phdng Tbi nghiem Trgng dilm Quoc gia Vat lieu va Einh kien 
dien lir. Vien Khoa hgc Vat lieu tir thang 07 nam 2005 la loai kinh hien vi cd do phan giai 
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cao nhd sir dung loai siing phat xa dien tir trudng lanh va nhung tien bg mdi nhat trong 
cac ky thuat che tao thau kinh dien tir, cac ky thuat chan khdng ciing nhu cac ky thuat 
dien lir lien lien. Mdt sd dac diem chit yeu ciia Flitachi S-4800 dugc cho trong bang 2. 

:::mmm;?^S 

Hinh 1: Toan cdnh he kinh hien vi dien tir quel phdt xg trudng FESEM Hitachi S-4800 

Bdng 2: Mat sd ddc diim cua FESEM Hitachi S-4800 

Do phan giai anh dien 
lir thir cap 

Do phan giai anh dien 
til' tan xa ngugc 

Sung dien lir 
The gia tdc 
Do pbdng dai 

Cac dau thu 

Ban djcb mau 

Dung lugng nhd anh 

Dinh dang anh 

.\u 1} anil 

(ilii sd lieu tir dgng 

He ilidug chan khong 

l.Onm (vdi the 15kV) 
1.4nm (vdi the IkV. kieti giam the) 
2.()nm (vdi the l k \ \ kii'ti chtiiin) 

3.0nm (\di the I5k\' \a dan thu Y.AG) 

Ngudn dien tir phat xa trudng lanh 
0.5 - 30kV (tha\ ddi 0.1 kV,-' budc) 
Tir 20 den 800 000 Ian 
Dau thu SE (tren , dudi, tren + dudi) 
Dau thu BSE loai YAG (cd thi trgn tin bieu SE va BSE) 
Dau thu dien tir truyen qua (che do STEM) 
Dau thu tia X dac trung ( EDS) 

X: 0 - 50mm: Y: 0 - 50nun; Z; 1,5 - 30nm 
Ngbieng : -5 +70'' ; Quay : 360'" 

640 x 480 pixels. 1.280 x 960 pixels, 
2.560 X 1.920 pixels. 5.120 x 3.840 pixels 

BMP. n i l ' . ,IPI Ci tu\ chgn 

lu" ddng dicLi chuih anh sang tdi. liro'iig phan. ticti cu: quang 
sai 

So anh. the gia tde. thirac micron \ d'i thang do. do phdng dai. 
nga>. gid \'a khoang each lam \ ice 

Dii-ii khien \an tu dgng: tiet kiem nang lugng Lt_() 
3 he bo'm ion: 1 he bam TMP: 1 he bo'm RP 

339 



Cdng trinh kinh Idng Gido su Vien sy Nguyen Vdn Hieu nhdn dip Gido su Vien .sy 70 tudi 

MOT SO KET QU.4 SU DUNG HITACHI S-4800 

Tbiet bi FESEM Hitachi S-4800 da dugc diing dk nghien ciru hinb thai, kich thude 
va xac dinh thanh phan hda hgc ciia cac mau dang khdi, mang mdng va bgt. Cac vat lieu 
dugc khao sat la kim loai, ban dan, vat lieu tir va cac vat lieu sinh hgc, polymer. Trong 
thdi gian gan ba nam boat dgng thiet bj nay phuc vu cd hieu qua cho cdng viec nghien 
ciru va khao sat cdng nghe vat lieu nand ciia hang tram ca nhan va vai chuc co quan, dan 
vi trong ciing nhu ngoai Vien Khoa hgc Vat lieu. Hang chuc luan an tien sT, luan van cao 
hgc, hang tram luan van tdt nghiep Dai hgc va tren mdt tram bai bao, bao cao khoa hgc 
dugc cdng bd tren cac tap chi, tuyen tap hdi nghi trong nude cung nhu d nude ngoai da 

^ ^ ^ ^ ^ p p s » p « l " * ? 5 « ' S 5 5 ^ !»irt',f.r'-,',^ 
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Hinh 2: Anh FESEM mat cat ngang ciia mdu tinh the 
photonic opal Si02 vdi cdu true tinh the xep chdt [2] 

Hinh 3: Thanh nand ZnO 
che tgo bdng phuang phdp 
CVD [3] 

sir dung ket qua thu dugc tir thiet bi nay. 
Hinh 2 la cac anh EESEM cua tinh the photonic opal dugc che tao tren de thuy tinh 

phii mang ITO hoac silicon bang phuang phap ddi luu-tir tap hgp. D§ silic trudc bet can 
dxy hda be mat de tao ldp dxit va sau dd dugc nhung vao dung djch chira cac bat cau 
SIOT. Kich thude cac hat Si02 dugc xac dinh bang EESEM dao ddng tir 290nm den 
300nni. Hinh 3 la cac thanh ZnO dugc che tao being phuong phap CVD d T = 800 C, thai 
gian 20 phiit trong mdi trudng khi Ar cd luu lugng 0,8 1/phut. 
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Hinh 4: Cdc hat nand 
LanjConjXfnOj! tdng hop 

bdng phuong phdp nghien ca 
iidng lugng cao [4] 

Hinh 5: Ddy Ti02 did tgo 
bdng bdc bay nhiet [5] 

FTmh 6: Hinh thdi dn mdn 
pha cacbit sau khi tdm thuc 
ciia mdu gang trang ndng do 

crdm cao[6] 

Tren hinb 4 la cac hat nand perovskite Ea(,.7Cao.3Mn03 long hgp bang phuang 
phap nghien ca nang lugng cao vdi kich thude 15-^30nm. Cac hat deu cd dang c§u va co 
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the thay rd bien bat khi cac bat cum lai thanh dam. 
Hinh 5 la ket qua khao sat cdng nghe che tao nand Ti02bang phuong phap bdc bay 

nhiet. San pham thu dugc tren de tai viing nhiet do cao (950-^1050C). Cac ket qua lir anh 
FESEM cung cho biet khi thay ddi dieu kien cdng nghe (nhiet do, luu lugng khi...) se 
thu dugc cac san pham nand Ti02 vdi hinh thai khac nhau. Hinh 6 la mdt ket qua nghien 
ciru anh hudng ciia pha cacbit tdi do ben ca hoc va tinh chiu mai mdn ciia hgp kim gang 
trang cd ndng do crdm cao sau khi tam thuc. Anh nhan dugc khi ket hgp tin hieu cua dien 
tir thir cap (SE) va dien tir tan xa ngugc (BSE). 

Hinh 7 la mdt vi du dien hinh cho kha nang phan tich thanh phan hda hgc ciia mau 
trong cac pha khac nhau. Mau NdFeB da dugc khao sat tren kinh hien vi quang hgc. tir 
cac anh kim tuong quan sat dugc cac pha kim loai cd thanh phan hda hgc khac nhau. Ket 
qua phan tich bang EDS cho thay trong tirng hat la cac pha tir cirng Nd2EeBi4, tai cac 
bien bat la cac pha giau Nd. Nghien ciru sir anh hudng ciia vi cau triic len tinh chat tir ciia 
loai nam cham Nd2EeB|4 dugc lam sang td nhd sir ket hgp ciia anh hien vi dien tir va kha 
nang phan tich dinh lugng bang EDS. 

^>^¥'Ft ^ATTT^V S^ -^^^^ 

Hinh 7: Anh SEXI ciia mdu NdFeB theo kieu 
phdn tich diem (ben trdi); phd EDS tgi diem! 
vd kit qud thanh phdn dinh lugng (ben phdi) 
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KET LUAN 

Kinh bien vi dien tir quet phat xa trudng EESEM Hitachi S-4800 la thiet bi cd do 
phan giai cao, kha nang quan sat, phan tich nhanh, da dang, de sir dung. Chuan bi mau de 
khcio sat bSiig thiet bj nay tuang ddi don gian, khdng can dii mdng nhu kinh hien vi dien 
tir truyen qua. Do phan giai anh cd vai nm. trong mdt sd trudng hgp cd the so sanh vdi 
kinh hiSn vi dien tir truySn qua, kinh hien vi quel xuyen ngam va hien vi lire nguyen tir. 
Kha nang phan tich dinh lugng thanh phan hda hgc d mire micro bang EDS. Ket hgp vdi 
biln vi quang bgc de phan tich thanh phan hda hgc tir cac pha va bien pha mdt each thuan 
Igi. 

Hitachi S-4800 da chirng td la mdt thiet bi da nang, hieu qua mang lai nhirng thdng 
tin phong phii vl hinh thai, kich thude, thanh pb4n hda hgc - mdt thiet bj khdng the thieu 
Irong nghien ciru va cdng nghe. 
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