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MO PAU

Laser (Light Amplification by  Stimulated Emission of
Radiation) Ia thiét bi tao ra chiim anh sang c6 cudng do manh c6 tinh
don sic, két hop va c6 tinh chuén truc cao. Budc séng (mau Sic) cta
anh sang laser 1a cuc ky thuan khiét (don sic) khi dugc so sanh véi
nhitng ngudn sang khac, va tit ca photon (lwong tir) tao nén chim
laser c6 mbi quan hé vé pha c6 dinh (tinh két hop). Anh sang tir mot
laser dién hinh c6 tinh phan ky thp, c6 thé di qua mot khoang cich
I6n hodc ¢ thé duoc tap trung toi mot diém sang rat nho véi cuong
d6 sang rat 16n. Do c6 nhitng tinh chit qui bau nay, laser duoc sir
dung rét rong réi trong nhiéu linh vuc ciia cude sdng.

Nguyén ly hoat dong co ban cua laser dugc phat minh boi
Charles Townes va Arthur Schalow tir phong thi nghiém Bell
Telephone nam 1958, va laser thyc té dau tién dua trén tinh thé ruby
hong duoc chimg minh nim 1960 boi Theodor Maiman tai phong
nghién ctiru Hughes. Tir thoi diém d6, co rat nhiéu loai laser khac
nhau duoc phat minh, nhung chi c¢6 sb it duoc dwa vao nhiing Gmg
dung thuc té trong khoa hoc, cong nghiép, thuong mai, va quan su.
Laser diode ban din duoc cong bd dau tién vao nim 1962 boi Robert
Hall. K& tir d6 dén nay, trai qua nhiéu giai doan phat trién, cac tinh
ning k¥ thuat cia laser diode khong ngirng duoc hoan thién. Tir chd
ban dau 1 cac laser don chuyén tiép c6 dong ngudng phat laser cao,
chi hoat dong duoc & nhiét d6 thip va cong suit quang 16i ra nho
(khoang mW) & viing hong ngoai gan. Dén nay laser ban dan dya trén
co s& di chuyén tiép kép dang vat liéu khdi hay da giéng lugng tir
(MQW) véi dong ngudng phat laser thap (ddi v6i laser cong sut
thip), c6 thé hoat dong dugc & nhiét d6 phong hoic cao hon. Véi cac
loai vat liéu ban dan khac nhau nguoi ta c6 thé ché tao cac loai laser
ban dan v&i budc song phat nam trong ca dai tir ving tir ngoai dén
hong ngoai (390 — 2000 nm) c6 ¢6ng suit phat tir u'W dén hang chuc
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W cho don chip laser. Laser ban dan cong suit cao ra doi dem lai
nhiéu tng dung thiét thuc trong y té, cong nghiép, an ninh qudc
phong ciing nhu trong doi séng hang ngay.

Laser ban dan co dién trd dong nho, chi mot sy thay déi nho
trong dién thé dit vao s& co6 mot su thay ddi rat 16n trong dong qua
laser. Do vay ngudn nuéi laser thuong 13 ngudn dong. Ngudn dong
nudi laser phai cip dong én dinh va giam thiéu t6i da tac dong cua
xung tic thoi (transient). Co rat nhiéu ngudn dong thuong mai da
duogc ché tao v6i nhiéu tinh ning duoc tich hop nhung gia thanh van
con kha cao. Do do, trong khudn kho dé tai luan vin ching t6i nghién
ctru thiét ké va ché tao ngudn cip dong cho laser ban din cong suat
cao pht hop véi muc dich sir dung va ¢6 gia thanh thip phd hop véi
diéu kién nghién ctru trong phong thi nghiém ciing nhu cac tmg dung
trong thuc té.

Bén canh d6, yéu t nhiét do anh hudng rat 16n téi hoat dong
cua laser ban din nhu tinh chit quang dién, tinh tin cay, hiéu sudt va
thoi gian sdng cia linh kién. Do d6 dé dam bao 6n dinh nhiét do cho
laser hoat dong, ching t6i d& nghién ctru thiét ké va ché tao bo 6n
dinh nhiét d¢ dua trén co ché 1am lanh nhiét dién str dung pin peltier.
Ciing nhu ngudn dong, trén thé giéi co rat nhiéu nhing san pham
thuong mai ctia bd 6n dinh nhiét d6 cho laser. Nhung voi diéu kién
trong nudc, mot thiét bi 6n dinh nhiét do cho laser ban dan cong suét
cao vai gia thanh ré 1a rat can thiét.

Trong luan vin nay, chiing t6i d nghién ctru thiét ké ché tao
ngudn xung, ngudn dong va bd 6n dinh nhiét do bang pin Peltier.
Trén co s& céac thiét bi ché tao duoc, chung t6i khao sat mdt vai dac
trung co ban cua laser ban din cong suét cao phuc vu cho viéc nghién
ctru laser ban dan ciing nhu nhiam muc dich ing dung laser ban dan
cong suit cao trong thuc té.
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Luan vin gom co6 4 chuong :

Chuong 1: Trinh bay nhitng khai niém co ban vé laser ban
dan va cac dic trung co ban cua laser ban dan.

Chwong 2: Tim hiéu vé& ngudn phat xung va ngudn cap dong
mot chiéu cho laser ban dan, co ché 1am viéc cta pin lanh peltier
ciing nhu tim hiéu vé mach diéu khién nhiét do cho pin peltier

Chuong 3: Trinh bay cac budc nghién ciru thiét ké ché tao
ngudn cap dong va b 6n dinh nhiét do cho laser ban din cong suit
cao

Chuong 4: Str dung cac thiét bi ché tao dugc vao mot vai hé
thi nghiém khao sat mot vai dic trung co ban cua laser ban dan cong
SUit cao .

CHUONG 1: LASER BAN DAN - MOT SO KHAI NIEM CO
BAN

Trong chuong nay chung toi trinh by ba vin dé. Thir nhét 1a
nguyén |y hoat dong va cdu tao cua laser ban dan. Thu hai 1a mot vai
dic trung co ban cua laser ban din nhu dic trung cong suat quang,
dong bom, dic trung dong — thé, dic trung phan bd khong gian
truong xa. Va cudi cing 1a sy phu thudc vao nhiét do cua cac dic
trung laser ban dan.
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CHUONG 2: TIM HIEU VE NGUON CAP DONG VA BQ ON
PINH NHIET PQ CHO LASER BAN DAN CONG SUAT CAO

Trong chuong nay chung t6i tim hiéu vé ngudn cip dong cho
laser ban dan cong suit cao gdm c6 ngudn xung va ngudn cip dong
mot chiéu.

Bg bién dbi
DC-DC
v
Mach xung B{ tao dang Mach diéu khién : LD
trigo xung cong suat '

Hinh 2.1: So dé khéi ciia nguon xung
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Hinh 2.2 Mach co s6 cho thiét ké nguon dong mét chiéu
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Trong chuwong nay chung toi ciing tim hiéu vé bo diéu khién
nhiét d6 cho laser ban din cong suit cao dua trén pin lanh peltier.
Trong chuwong nay ching toi d4 trinh bay vé hiéu ing nhiét dién va
nguyén tic diéu khién nhiét d6 co ban trong cac thiét bi diéu khién
nhiét do cho laser ban dan cong suét cao.
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Hinh 2.3: So do khoi bé diéu khién nhiét dp bang pin peltier

CHUONG 3: THIET KE CHE TAO NGUON CAP DONG
VA BQ ON PINH NHIET PQ CHO LASER BAN DAN
CONG SUAT CAO

3.1 Thiét ké ché tao ngudn phat xung cip dong cho laser ban din
cong suit cao.

Ngudn phat xung c6 nhiéu vu diém nhu giam dang ké luong
nhiét tao ra trong qua trinh hoat dong cua laser do hoat dong & ché d6
xung va thoi gian séng ctia linh kién ciing ting 1én déng ké...Ché tao
ngudn phat xung cip dong cho laser ban din 1 rat can thiét trong mot
s6 tng dung nhu sir dung laser ban dan trong vién théng, LIDAR,
chup anh tc d6 cao, do khoang cach...Dé nhan dugc xung quang
cuc ngin v6i chit lugng cao, laser ban dan can duoc diéu khién boi
xung dién cuc hep. Anh hudng ciia ngudn didu khién hay ngudn xung
nudi laser ban dan 1én dic trung quang 16i ra 1a rit quan trong
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Ngudn phat xung phai c¢6 cac xung dong co6 do rong xung
nho; ti sb giira thoi gian 1am viéc va thoi gian nghi can phai nho
(tin sb 1ap lai cia xung phai thua Dé cip dong xung cho laser ban
dan cong suit cao, cudng d6 dong xung can dat vai trim mA trd 18n.
D6i voi da s6 laser ban din cong suit cao can dong xung bom trén
1A, Vi vay cac may phat xung thuong mai khong dap ung dugc nén
can thiét phai ché tao mdy phat xung ngin c6 cudong do dong lon.
Tan s6 xung can du thip (1 KHz t6i 10 KHz) dé tranh viéc chong 1an
xung khi str dung trong mét s6 tng dung.
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Hinh 3.2: Nguon phdt xung cdp dong cho laser ban ddn
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May phat xung trén cho phép thay doi duoc tin sé f
=1KHz té1 10KHz va do rong xung © = 120ns to1 2 WS,

dong xung c6 thé thay doi tir 0 téi 1A. Dang xung dau ra
vuong f= 1KHz téi 10 KHz t6i 2 ps. Dang xung dau ra
vuong, khdng c6 nén mot chiéu, bién do xung dong c6 do
on dinh cao. Murc d6 thang giang bién do xung dong dat
duogc la + 0.1%.

Hinh 3.3: Dang xung ciia mdy phdt xung cap dong cho laser ban
ddn cong sudt cao

3.2 Thiét ké ché tao ngudn cip dong mot chiéu cho laser ban din
cdng suét cao

C6 rat nhiéu loai ngudén dong khac nhau trong thuc té nhu
ngudn dong dién trd, ngudn dong tich cuc (str dung cac thiét bi tich
cuc nhu transistor), nguon dong RF(radio frequency), ngudn dong
DC(direct current). Mai loai sir dung mét co ché khac nhau dé tao ra
va duy tri mot dong dién. Laser ban dan cong suat cao doi hoi mot
ngudn dong DC c¢d kha ning cung cap mot dong 16n va c6 do on dinh
va chinh xac cao. Diéu nay kho thyc hién vi dong lon giy dbt nong
cac linh kién dién tir trong mach dan dén mét 6n dinh cua cac thong
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s6 linh kién, ddng thoi viée khic phuc cac xung tirc thoi 13 hét sirc
kho khin. Vi vdy, ching t6i thiét k&, ché tao ngudn dong dugc nudi
bang ngudn acquy dé tranh cac xung tic thoi giy ra do bién thé ha ap
va dya trén mot khuéch dai thuat toén.

Muc dich cong viéc 13 ché tao mot bd ngudn bom dong mot
chidu c6 thé cap dong ti da 2 A, diéu chinh lién tuc tir 0 mA dén 2
A, V6i bude diéu chinh dong 16i ra 1a 1 mA ¢4 hién thi dong bom.

Yéu cau ky thuat 1a b ngudn dam bao do 6n dinh + 0,5 mA;
khdng tao ra cac xung dong tirc thdi nhu da ndi & trén hoac cac xung
do su tu kich voi bién do 16n giy danh thung chuyén tiép p-n cua
laser, thuan lgi cho viéc van hanh thao tac trong qué trinh do dac
nghién cuau.

IC1:7660 IC2:1T1222 [;l o.o2n

Hinh 3.4 Mach nguyén Iy nguén cdp dong cho laser ban dan cong
sudt cao

Trong khuéch dai thuat toan mot hoi tiép am 1 ly tuong dé
tao mot ngudn dong khong ddi co tré khang cao. Do vay duwa trén
nguyén 1y co ban cua IC khuyéch dai thuat toan (OP. Amp), chiing
toi sir dung mach lap lai Repeater. Trong mach nay ching t6i sir dung
Acquy la ngudn sach dé cip cho mach, vi day 1a ngudn dong dé nuoi
laser nén dong cap cho laser phai 6n dinh. Acquy 1a ngudn mét chiéu



hoat dong 6n dinh, khong c6 nhiéu thing giang trong qué trinh hoat

dong.

Pé khao sat do 6n dinh cua thiét b nguf"m cép dong bom cho
laser ban din chung t6i sir dung mot dong hd do dong ¢ cip chinh
xéac cao hon mic nbi tiép vai tai laser ban din cong suat cao phat &
budc song 808nm dé theo ddi dong cip theo thoi gian. Laser dugc
giit ¢6 dinh & nhiét d6 25°C bang pin lanh peltier. Chung t6i d tién
hanh theo ddi dong cip cua ngudn bom trong 2 gid tai 200 mA , 300
mA , 400mA, 700mA va 1000mA. Duéi day 1a két qua do khi dong
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Hinh 3.5: Nguon dong lién tuc nudi laser ban ddn

cap 1a 400mA va 1000mA.
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Hinh 3.6: Két qua khdo sdt dé én dinh ciia nguon dong mot chiéu

Két qua cho thiy trong khoang thoi gian khao sat 13 120
phat, thing gidng cia dong bom tai tit ca cac dong la ~ + 0,1%.
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Piéu d6 chimg t6 d6 6n dinh ciia ngudn cip dong ché tao duoc 1a
tuong ddi cao. Phii hop voi yéu cau dit ra ban dau.

3.3 Thiét ké, ché tao bd 6n dinh nhiét dd cho laser ban din cong
suit cao.

Nhiét do anh hudng rat 16n téi hoat dong cua laser ban dan.
Pé dam bao laser ban din c6 thé hoat dong 6n dinh va hiéu qua, thi
viéc giir cho laser tai mot nhiét d6 khong ddi trong thoi gian 1am viée
cua laser 1a mot viée hét strc quan trong va can thiét. Chinh vi thé,
chung toi d4 ¢ ging nghién cau, thiét ké va ché tao mot bo on dinh
nhiét do cho laser ban din cong suét cao véi kha ning 6n dinh nhiét
d6 tét phi hop véi yéu ciu cac thi nghiém véi laser ban din cong
SU4t cao. Y tudng thiét ké 1a ché tao mot bd ngudn cap dong cho pin
Peltier c6 thé cap dong toi da 4 A, phan tir theo ddi va phan hdi nhiét
d6 clia h¢ on dinh nhiét do 1a cam bién ban dan loai NTC 10 kQ tai
25°C, bo nguodn cdp dong hién thi dong dién chay qua pin Peltier,
cOng suit tan nhiét 16n nhat cua pin Peltier tr 30 — 40W. Va bo
ngudn dam bao d6 6n dinh + 1°C; c¢6 kha ning diu khién nhiét do tir
15°C dén 40°C thuén loi cho viéc van hanh thao tac trong qué trinh
dat nhiét do lam viéc.

Hinh 3.7 : So' do tong thé ciia mach dién diéu khién cdp dong cho pin
Peltier
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Mach diéu khién cap dong cho pin Peltier do ching tdi thiét
ké gdm 3 khdi co ban véi cac chirc nang chinh nhu sau:

- Khéi dau vao bao gém cam bién nhiét d6 ban din va céc
bién tré can chinh, dat ché d6 1am viéc va mach khuéch dai vi sai.
Nhiém vu ciia khdi ndy 2 tao ra dién ap 16i vao cip cho khéi tao
xung dugce mo ta tiép theo dudi day.

- Khéi tao xung tao ra cac xung c6 do rong thay doi (Pulse
Width Modulation — PWM) theo dién ap diéu khién tir khdi dau vao
cap sang. Sau khi ddy xung vuéng PWM duoc tao ra, ching duoc cap
sang khdi cong suit dugc mé ta sau ddy bang 2 duong: 1 dudng din
xung di thang va 1 duong thuc hién dao pha day xung néu trén.

- Khéi cong suit bao gdm 04 tranzitor trudng loai MOSFET
cong suat dugc dau thanh mach cau dé cap dong cho pin peltier. Tai
mbi thoi diém 1am viéce s& ¢6 2 tranzitor théng (01 MOSFET kénh p
va 01 MOSFET kénh n) quyét dinh dong chay theo 1 chiéu qua pin
Peltier. Khi 2 tranzitor con lai 1am viéc (01 MOSFET kénh n va 01
MOSFET kénh p con lai) dong dién s& dao chiéu va chay theo chiéu
nguoc lai qua pin Peltier. Cac tu héa va cuén cam L s€ dugc dua
thém vao khéi nay nham loc dé co dong dién bang phing cap cho pin
Peltier. Nhu vay s& c6 dugc cac ché do 1am viéc d6t nong va lam lanh
phién tan nhiét trén pin peltier.

Chung t6i da thiét ké va gia cong co khi cac phién toéa nhiét
bang dong voi kich thudc 6x6x1cm dé dam bao din nhiét tét nhat tir
nguén laser xubng pin Peltier va gan ngudn phat laser mot cach thuan
tién trén mat 1am viéc cua pin Peltier. Dong thoi ching t6i ciing thiét
ké dé tan nhiét & bén dudi cia pin peltier c6 gan quat lam mat dé dam
bao do 6n dinh cua hé trong qué trinh 1am viéc & cong suét cao
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Hinh 3.8 : Cdu tao cia bé dé on dinh nhiét do

Hinh 3.9: Hé 6n dinh nhiét délam viéc cho laser ban dan

Pé kiém tra do 6n dinh hoat dong cua thiét bi ché tao dugc,
chiing toi d4 theo ddi d6 6n dinh ctia hé diéu khién nhiét do cho laser
ban dan theo thoi gian voi 2 trudng hop 1a khi hé khong co tai va khi
c6 tai. O day chung t6i sir dung mot sensor nhiét Pt1000 (R=1KQ) c6
ban chuén nhiét do theo dién trd chinh xac dén 0,1°C.

Trong truong hop khong tai, két qua cho thdy thoi gian dap
(g tai tit ca cac truong hop 1a nho hon 10 phut va do thing giang
ctia nhiét d6 1a nhé hon 0.4°C



Hinh 3.10 : B¢ 6n dinh nhiét @ cia hé on dinh nhiét do khi khong
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Hinh 3.11 Bé én dinh nhiét dg khi & cdc tai dong khac nhau

1

Trong trudng hop co tai chung t6i khao sat o 6n dinh nhiét
d6 clia hé tai cac tai dong khac nhau 400, 500, 700, 1000mA. Két qua

cho thay do thing giang tai tat ca cac nhiét do va cac dong khac nhau

la < +1°C.
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CHUONG 4: NGHIEN CUU MQT SO THONG SO CUA
LASER BAN DAN CONG SUAT CAO

4.1 Nghién ciru dic trirng cong suit quang — dong bom (P- 1)

Nhirng wu diém quan trong nhit dé ung dung laser diode
cdng suit cao do6 1a hiéu suit bién doi dién quang cao ( ~50%) va
kha ning diéu chinh truc tiép cong suit ra bang cach thay ddi dong
cung cap. O trong thi nghiém nay, ching t6i thyc hién khao sat dic
trung cong suat quang — dong bom cua laser c6 budc séng 808nm va
670nm

Power Meter - 13PEMO001

Ngudn cip
dong 1 chiéu
Théu kinh
Laser phi can
— = D=
- g.,.l'mn “.m Pédn dinh Piéu thu quang
khién peltier nhiét Peltier

S

HE vi chinh ba chidu

Hinh 4.1: So dé do dic trung cong sudt quang — dong bom ciia laser
diode cong sudt cao

Nhin vao két qua dic trung cong sudt quang — dong bom cua
laser budc song 808nm ta thiy. Khi cip dong dudi ngudng phat laser
Ith = 500mA (T=250C) ta thiy chi c6 cac photon phat xa tu phat voi
cong suit quang 15i ra rit thap. O trén dong ngudng, cong suit quang
ra ting tuyén tinh v6i dong cung cap. Khi ting nhiét d6 hoat dong
cua laser diode ta thiy rang, dong ngudng cua laser ciing ting theo.
Va dua vao dic trung P- | cua laser va module laser ta cd thé thdy hé
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s6 ghép ndi giita chip laser vi soi quang dudng kinh 18i sgi 200pum

dat duogc lan = 70%.
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Hinh 4.2 Pac trung P-1 ciia laser (a) 808nm va (b) laser va module laser

670nm

4.2 Nghién ciru dic trung dong — thé (I-V)

bac  trung
dong thé T -V la
duong biéu dién mbi
quan hé gilra dong
dién chay qua laser
diode va dién thé dat
trén chuyén tiép p-n
cua laser. Do dién tr&
bién d6i cua laser

ban din rit nho
(~mQ) nén khi tang
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Hinh 4.3: Hé do ddc trung dong thé I-V

dong qua laser, thé sut trén chuyén tiép nhanh chéng ting dén mot
gi tri ngudng V; (thé mé) nén dic trung I-V c6 tinh phi tuyén.
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Hinh 4.4: Dac trung I-V cia laser c¢6 budc song 808nm

Nhin vao d6 thi ta thiy rang thé ngudng cua laser 1a Vi =
1.4V. V¢i dong bom rat nho, dién thé ting rat nhanh va khi ting
dong qua laser, thé sut trén chuyén tiép nhanh chéng ting dén mot
gié tri ngudng Vi (gié tri khi dat dén murc dién thé phan cuc thuan dat
trén chuyén tiép laser) thi tbc d6 ting cia thé so véi dong giam di.
Piéu ndy chimg t6 dién tré laser 1a phi tuyén va né phu thudc vao
dong bom.

4.3 Nghién ciru dic trung phéan b truong xa

Dic trung phan bd truong xa 14 sy phan bd khong gian cua
chum tia laser & khoang cach nhit dinh tir chip laser. Viéc do dac
phan b trudng xa cho phép danh gia chit lwong chum tia laser ciing
nhu gitp cho viéc ghép ndi anh sang laser vao sgi quang voi higu
SUat cao nhat. Vi vay, chiing t6i ciing da sir dung ngudn nudi xung
ché tao duoc dé thuc hién nghién ciru dic trung phan bd trudng xa
cua hai loai laser ban din cong sudt cao dién rong (BA) phat & 808
nm va laser dan song g0 (ridge waveguide) phat & 670nm
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Két qua do dic trung phin bd truong xa cua laser co budc
song 808nm dugc chi ra trén hinh 4.6a. Day 1a phan b truong xa hay
phan bé cuong do anh sang theo hai hudng song song va vudng goc
V6i chuyén tiép p-n tai dong bom I= 600mA & nhiét do phong
(T=25°C). Nhin vao két qua phan bd truong xa cua laser ta co thé
thdy rang, goc m& theo hudng vudng goc véi chuyén tiép p-n cua
laser 1a 16n con géc mo theo hudng song song lai rat nhé. Piéu d6 1a
pht hop voi phin bé khong gian ciia viing phét xa laser voi d6 rong
W =100 pm, d6 day d = 1um. Véi goc mo theo hudng vudng goc vai

chuyén tiép p-n 6y .z ~ 65°, con géc md theo hudng song song véi

chuyén tiép p-n 1a 6y .2 ~ 8% Phd phan bd truong xa theo ca 2
huéng 13 don mode, ddi ximg va c6 dang phan bd gan véi phan bd
Gauss. Ching tdi ciing dé sir dung hé do dic trung phan bd truong xa
dé do dic trung phan bd truong xa theo hudng song song véi chuyén
tiép p-n & cac dong bom khac nhau 600, 700 va 800mA cho laser béan
dan cong sudt cao dan séng gd dang Tapered(vubt thon) phat & budc
s6ng 670nm. Két qua thu dugc trén hinh 4.8b. Do céu tric din song
g0 Tapered dic biét nén phd phan bd khong gian trudng xa co céu
trac don mode khong hoan toan & dang phan b6 Gauss ¢ dong bom
nho, & dong bom 16n thi phan bé c6 ciu tric da mode. Pidu nay lién
quan dén chét lugng va cdu tric ciia phan Tapered. Tir két qua do dic
trung phan bd truong xa theo dong bom, ta co thé biét duoc laser
hoat dong & dong bom nio dé c6 phan b chiim tia 13 tét nhat.

KET LUAN

Laser ban din cong suit cao ngdy cang c6 nhiéu tng dung
trong nhiéu linh vyc ciia x4 hoi nhu trong nghién ctru khoa hoc, cong
nghiép, y té, kiém soat méi truong va an ninh qudc phong. Diéu
khién laser an toan, hoat déng 6n dinh, 1au dai la nhitng vin dé quan
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trong can duogc giai quyét. Trong ludn vin nay, ching t6i da thiét ké,
ché tao ngudn cap dong va bo 6n dinh nhiét do dé dicu khién hoat
dong cua laser ban dan cong sudt cao dam bao su hoat dong 6n dinh
cta linh kién trong tirng ing dung cu thé. Dudi day 1a mot sd két qua
chinh ma luan van da dat duoc:

- P4 tim hiéu mot cach téng quan vé laser ban din va c4c vin
dé lién quan nhu ngudn cip dong va viéc 6n dinh nhiét d6 cho laser
ban din cong suat cao.

- P4 thiét ké, ché tao duoc ngudn phat xung nudi laser ban
din cong suit cao co tan sd thay ddi duoc tir 1KHz téi 10KHz, do
rong xung thay déi tir 120ns t6i 2 ps va bién do dong xung cé thé
thay d6i tir 0 mA tdi 1 A. Dang xung 16i ra vudng, thoi gian xung 18n
va xung xudng 1a nho hon 15ns, khdng ¢ nén mét chiéu va bién do
xung dong ¢ d6 6n dinh cao véi d6 thing giang ~ + 0,1%.

- D4 thiét ké, ché tao dugc ngudn dong mot chidu nudi laser
ban dan cong suat cao cé thé cap dong tir 0 + 2A, budc diéu chinh
dong 1a 1mA, do thing giang cta dong 16i ra ~ £ 0,1%.

- P4 thiét ké, ché tao dugc bd 6n dinh nhiét d6 cho laser ban
dan cong sudt cao co thé dat nhiét d6 tir 15 = 30°C, mach diéu khién
pin nhiét dién peltier c6 thé cip dong tir -4 +4A, do thing giang nhiét
do trong truong hop khong tai 1a nho hon +£0,5°C va trong trudng hop
c6 tai thi do thang giang 1a nho hon +£1°C.

- P sir dung cac thiét bj ché tao duoc dé nghién ctiru mot vai
dic trung co ban cua laser ban dan cong suat cao nhu dic trung cong
suit quang — dong bom (P-1) ctia chip laser ban dan phat & budc song
808 nm, chip laser ban dan va module laser ban dan phat & budc song
670 nm; dic trung dong — thé (I-V) cua laser ban dan phat budc song
808 nm; dic trung phan bd trudng xa cua laser phat budc song 808
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nm va laser dan séng g0 dang Tapered phat & budc song 670nm. Cac
dic trung do dugc d duogc 1y giai vé miat vat 1y va phu hop véi cac
tinh chit cua laser ban dan cong suit cao.

Trong khudn khé dé tai luan vin mot s6 vin dé con phai tiép
tuc giai quyét nhu can khir hoan toan xung tirc thoi trong ngudn cap
dong, bo 6n dinh nhiét do thoi gian dap Gng van con cham va do
thing giang nhiét do trong truong hop cé tai van con kha cao. Trong
tuong lai, can c6 cac nghién ciru tiép tuc dé khic phuc cac vin dé
trén nham ché tao cac thiét bi ngudn cp dong va bo on dinh nhiét do
¢6 d6 6n dinh va chinh xac cao phuc vu cho nhiéu tng dung thuc tién
cua laser ban dan cong suét cao.



