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The paper presents the design and simulation of an ultra-narrow pulse
generator circuit using Step Recovery Diode and Schottky diode for
applications such as ultra-wideband radar and high-speed radio
communications. The circuit was designed at low cost, using
components commonly available on the market. The research method
included studying the structure and characteristics of each type of
diode, designing and simulating the circuit using Multisim software to
test the pulse width and signal amplitude. The results show that the
circuit using Step Recovery Diode MA44769 generates pulses with a
width of about 690 ps, while the Schottky diode BAT15-04 generates
pulses of about 730 ps, meeting the requirements of low-power UWB
systems. Simulation results reveal that Step Recovery Diode has
outstanding advantages in pulse width and stability compared to
Schottky diode, and is a potential solution for modern radar and
communications systems.
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Bang siéu rong

Bai béo trinh bay thiét ké va md phong mach tao xung siéu hep sir dung
Step Recovery Diode va diode Schottky cho cac ing dung nhu radar
bang siéu rong va thong tin vo tuyén toc do cao. Mach duoc thiét ké véi
chi phi thap, st dung cac linh kién phd bién trén thi truong. Phuong
phap nghién ciru bao gdm nghién ctu céu trac, dic diém cua ting loai
diode, thiét ké va mé phong mach bang phan mém Multisim dé kiém tra
d6 rong xung va bién do tin hiéu. Két qua cho thy mach sir dung Step
Recovery Diode MA44769 tao xung véi d6 rong khoang 690 ps, trong
khi diode Schottky BAT15-04 tao xung khoang 730 ps, dap ung yéu
cau cia hé théng UWB cong suat thap. Két qua mo phong cho thay
rang Step Recovery Diode c¢6 wu diém vuot troi vé do rong xung va do
6n dinh so vai diode Schottky, 14 giai phap tiém ning cho cac hé thong
radar va thong tin hién dai.
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1. Gioi thigu

Trong linh vuc y hoc hién dai, nhu cdu gidm sat bénh nhan tir xa ngay cang tré nén quan
trong, dic biét ddi voi nguoi cao tudi, bénh nhan méc bénh mén tinh va cac truong hop cham soc
dac bi¢t. H¢ thong giam sat nhip tim va phat hién su song tir xa gitp giam su phu thudce vao cac
phuong phap tiép xtc truc tiép nhu dién tam dd, dong thoi cho phép theo di lién tuc VO‘l ch1 phi
san xuat thap, tiéu thu cong sudt nho va don gian trong thiét ké. Mot trong nhiing yéu t6 quan
trong dé thyuc hién cac hé thong nay la kha nang tao ra cic xung si€u hep, phuc vu cho viéc thu
nhan va xr Iy tin hiéu sinh hoc mgt cach chinh xac va hiéu qua. Dang xung siéu hep c6 dac diém
1a do rong xung (t) ¢ pico gidy dén nano gidy, bao phu dai tan rong ma khong can séng mang
lién tuc. Xung siéu hep ndi bat nho kha nang téi wu hoa ning luong, d6 phan giai thoi gian cao
[1] - [3]. Hién nay, c6 nhiéu phuong phép tao xung siéu hep, mdi phuong phap déu cé nhiing uu
diém va nhugc diém riéng.

Phirong phdp sir dung mach giir cham: Mach giit cham sir dung dudng truyén dan tin hiu dé
tao ra do tré va xén bién cua tin hiéu du vao. Phuong phap nay don gian trong thiét ké nhung han
ché & viéc diéu chinh do rong xung va thuong bi suy hao tin hiéu trén duong truyén dai [4], [5].

Phuong phdp sur dung mach cong huong LC: Mach cong hudng LC co6 thé tao ra xung siéu
hep bang cach cong hudng tai mot tan s6 xac dinh. Tuy nhién, nhugc diém lon cua phuorng phéap
nay la sy phue tap trong viéc thiét ké mach va d6 nhay cao ddi véi cac yéu té méi truong nhu
nhiét d6 va tan s6 dao dong [6].

Phirong phdp tao xung bang diode Schottky: Nho cau trac tiép xtc kim loai-ban dan ma diode
Schotkky co toc do chuyén mach nhanh va dién dung thap. Nguyén 1y hoat dong dua trén viéc
dan dong dién qua 16p tiép xtic kim loai va ban dén véi dién dung rat thap, cho phép tao ra cac
xung sac nét, 6n dinh. Tuy nhién, diode Schottky bi gi6i han vé kha nang tao xung siéu hep va
pho tin hiéu khong qué rong, khién né chua thuc su t6i wu trong cac ing dung bing siéu rong [7].

Phirong phdp tao xung bang Step Recovery Diode (SRD): SRD hoat dong dua trén nguyén ly
tich tu va giai phong nhanh néng lugng trong ving chuyen tlep Khi diode chuyén tir trang thai dan
sang trang thai ngit, ning luong tich ty trong vung chuyén tiép duoc giai phong nhanh chong, tao
ra xung siéu hep. SRD ¢6 uu diém vuot troi ¢ kha nang tao xung hep va sac nét voi phd tin hiéu mo
rong dén hang chuc GHz. Tuy nhién, cong ngh¢ tao xung siéu hep bang SRD chu yéu sir dung
mach dai trén chit nén Roger, ngudn cp dao  dong kich thich cho mach tao xung si€u hep co tan sO
dao dong cao 1y tir ngudn nudi bén ngoai, dan dén gia thanh san pham cao [8] — [11]. Bai béo nay
dé xuAt mot thiét ké mach tao xung hoan chinh tir xung kich thich dau vao dén tao xung si€u hep sur
dung SRD hodc diode Schottky. Mach kich thich st dung linh kién thong dung la transistor loai
BC847B va IC 74HC04 gitip giam kich thudc, gia thanh cta san pham.

Phuong phdp s dung Laser Mode-Locking: Phuong phap nay sir dung hién tuwong mode-
locking trong cac laser, trong d6 nhidu mode dao dong riéng 1é cua laser duoc ddng bo hoa pha
dé tao ra cac xung quang siéu hep. Uu diém cua phuong phéap nay la do rong xung t nho hon
1 ps. Phé tin hiéu siéu rong, phu hop cho cac ing dung yéu ciu d6 chinh xac cao nhu do khoang
cach va thong tin quang tbc do cao. Tuy nhién, phuong phap nay c6 nhugc diém 16n 1a phirc tap
va chi phi cao, yéu cau moi truong hoat dong 6 6n dinh va phai bao tri thuong xuyén [12].

Trong s6 cac phuong phép tao xung siéu hep, viéc sir dung diode Schottky va Step Recovery
Diode dugc danh gid la phu hop vdi cac img dung cong sut thap va phd bién nho vao nhitng uu
diém vuot troi cua chung [8], [10], [11] hodc két hop giita 2 loai trén [13]. Hién tai, chua c6
nghién ctru nao cong b mach tao xung si€u hep hoan chinh tir tao xung kich thich dau vao dén
tao hinh xung siéu hep du ra voi t6i vu vé sé luong linh kién va gia thanh san pham. Viéc s
dung Step Recovery Diode va diode Schottky trong thiét ké giup d& dang trién khai trong cac ing
dung thyc té. So véi cac phuong phap truyén thong, cac mach nay khong chi giam d6 phuce tap
trong thiét ké ma con t6i wu hoa chi phi, phii hop cho viéc san xuat hang loat va ung dung trong
c4c thiét bi y té giam sat nhip tim va phat hién sy sdng tir xa.
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Bai béo nay trinh bay thiét ké, phén tich va m6 phong mach tao xung si€u hep gia thanh thap,
st dung cac linh kién dién tr pho bi€n hién c6 trén thi truong Viét Nam ap dung cho ca diode
Schottky va Step Recovery Diode.

2. Thiét ké va danh gia mach
2.1. Céu triic, dic diém ciia SRD va diode Schotkky
2.1.1. Cau triic, déic diém ciia SRD

Hoat dong ctia SRD tép trung vao hiéu tmg chuyén doi nhanh tir trang thai din sang trang
thai ngit, giup giai phong ning lugng tich tu trong ving chuyén tiép. Co ché nay tao ra cac
xung tin hiéu c6 dién 4p cao va do rong xung siéu hep. Cac mé hinh toan hoc lién quan dén
tdc do tich tu va giai phong ning luong dugc ap dung dé mo phong kha ning tao xung siéu
hep cua diode [8], [10].

SRD la mét loai dlode ma tap chit cua nd c6 sy phan bd bat thuong, dugce the hién
trén Hinh 1. Gitra 16p p*, 16p n* pha tap cao 1a mot 1p loai n pha tap thap. Lop ndy cé cdu triic
tiép giap thay doi cham.

Diode SRD Diode thing thirimg

Viing chuyén tidp Viing chuyén tiép

v '
++++++ N .
+++++ . e
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Hinh 1. Cdu hinh Step Recovery Diode va diode théng thirong [8]

Hinh 2 mé ta dic tinh din dién thudn va nghich cta diode thong thuong va SRD dbi vai kich
thich dau vao 14 tin hiéu hinh sin [8]. Khi SRD chuyén doi tir dién ap kich thich duong sang dién
ap kich thich am, mét dong dién nguoc manh lién tuc chay cho dén khi két thic tai mot thoi
diém, do d6 tao thanh mot dién ap sut déc, xung hep ¢o thé duoc tao ra theo cach nay [8]. Qua
trinh nap va xa hat thiéu s6 cua SRD tuong tu ty dién nhung khac biét & chd: tu dién dua trén
dién truong, con SRD dua vio su tich tu va phong thich hat thiéu so (16 trong).

Tin hiéu géc

Diode théng thwéong
Step Recovery Diode

Hinh 2. Ddc tinh dién dp cua diode thong thuong va Step Recovery Diode [8]
2.1.2. Cdu triic, dic diém ciia diode Schotkky

Diode Schottky dat theo tén mdt nha vat 1y nguoi DPic Walter H.Schottky, duogc tao tir mot
mdi ndi giira kim loai va ban dan N thay vi mdi ndi P-N nhu trong cac diode thong thuong. Loai
kim loai thuong la vang (Au), nhom (Al) hodc bach kim (Pt). Tai méi ndi kim loai-ban dan, mot
rao thé Schottky c6 do rong nho hon so voi rao thé trong mdi ndi PN nhu thé hién trén
Hinh 3 [14]. Piéu nay giup dong dién d& dang di qua khi phan cuc thuan. CAu hinh vat 1y cua
diode Schottky gitip diode c6 kha ning chuyén mach nhanh ma khong can thoi gian phuc hoi.
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Hinh 4 mé ta di€n ap roi cua diode Schottky khoang 0,15-0,45 V so véi dién ap roi khoang
0,7-1,7 V dugc tao ra boi diode thong thuong khi dong dién chay qua. Do do, su dung diode
Schottky c6 theé nang cao toc do chuyén mach cua hé thong [7].

Diode Schottky Diode thing thwing

Viing chuyén tip Vilng chuyén tiép
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Hinh 3. Cdu hinh diode Schottky va diode théng thuong [14]

Tin hiéu géc

Diode théng thwong

Diode Schottky

Hinh 4. Ddc tinh dién dp cua diode thong thuong va diode Schottky [7]

Nhuoc diém lon nhit cta diode Schottky 1a d6 1éch nguoc cta nd twong ddi thap va dong ro
nguoc qua 1on. Poi vdi diode Schottky, dién ap chiu duge dinh mtrc phan cuc ngugc toi da chi la
50-200V va dong ro nguoc dé tang nhanh khi nhiét do tang. Loai diode nay khong co lgi thé
trong cac irng dung ngoai trir khi yéu cau toc d6 chuyén mach cao [7].

2.2. Mach tao xung siéu hep cong suit thip

Mach tao xung duoc thiét ké bao gém cac thanh phan chinh duoc thé hién trén so d6 ciu tric
Hinh 5 dua trén viéc cai tlen thiét k& mach sir dung trong cac cong trinh [8], [10], [11], [13], bd
sung mach tao dao dong ngau nhién va mach tao xung vudng, mach tao sung siéu hep va khuéch
dai cao tan sur dung transitor BJT, 2 diode SRD hodc 2 diode Schottky. Trong do, mach tao dao
déng ngau nhién (Hinh 6): tao dao dong ngiu nhién, cung cip tin hiéu ddu vao cua khdi tao xung
vudng, ddy 1a ngudn xung ban dau cho khdi. Ba transistor loai BC847B dong vai tro 1a chuyén
mach dién tir chuyén dbi giita hai trang thai dan va ngit dé tao dao dong. BC847B c6 kha ning
chuyén mach nhanh, phu hgp cho mach dao dong tan sb cao. Cac dién trd R1, R2, R3 dinh ap;
R3S, R6 didu chinh dong cho cac transistor; R7 giup 6n dinh tin hiéu. Hai tu dién C1, C2 nap va
phong dién tao ra sy thay dbi dién ap dé kich hoat cac transistor.

MACH TAO MACH TAO MACH TAO MACH KHUECH
DAO BONG XUNG VUBNG >| XUNG SIEUHEP > DAICAOTAN
NGAU NHIEN ' '

Hinh 5. So dé cdu tric mach tao xung siéu hep
Mach tgo xung vuéng (Hinh 7): tao chudi xung vudéng c6 bién do 6n dinh va tan sb lip xac
dinh dam bao tham so cu ly ’cho radar UWB sutr dung IC 74HCO04. Gia trj cua tu qién C3 va dién
trd R8 xac dinh gia tri tan so 1ap xung. Diode 1N4148 va dién tré R9 dé€ han ché dién ap nguoc
bao v¢ mach. Tu C4, dién tro R10 la mach vi phan.
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Hinh 6. Mach tgo dao dong ngcfu nhién
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Hinh 8. Mach tao xung siéu hep va khuéch dai cao tan
Mach tao xung siéu hep va khuéch dai cao tan (Hinh 8): rut ngin do rong xung tao thanh cac
xung si€u hep véi dd chinh xac cao, dong thoi khuéch dai chuodi xung siéu hep 1én murc can thiét.
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Trén mach: transistor BEG135A 1a transistor khuéch dai tin hiéu; cac diode D2, D3 la diode
SRD MA44769 dong vai trd chinh trong tao xung siéu hep (6 day c6 thé thay thé bang diode
Schottky, trong bai bao sir dung diode BAT15-04 dé so sanh); tu C6 loc nhiéu nguén, dam bao
dién ap nguén on dinh cho mach; tu C5 ghép tin hi¢u gitra cac tﬁng; R10 han ché dong qua D2;
R11 dinh dong cho Q5; R12 tao thanh phan hoi tiép, dinh hinh xung ra; R13 han ché dong qua
D3 dam bao xung dau ra sic nét.

3. Két qua va thao luan

Két qua thu dugc bang viéc mé phong str dung phan mém Multisim dé kiém tra hoat dong cua
mach trudc khi thyc hién trén phan cimg. Cac thong sd quan trong duge do ludng trong mo
phong bao gdm d6 rong xung, chu ky lap, phd tan sb va bién do tin hiéu. Mo phong duoc tién
hanh dé danh gia hiéu nang cua mach tao xung st dung SRD loai MA44769, diode Schottky
BAT15-04. Cac két qua dudi day cho thiy kha ning tao ra cic xung siéu hep va sy on dinh cua
tin hiéu dau ra.

* T=700ns ¢
“Tx =690ps
Xung tao b&i SRD U=7.8V
> T=700ns |«
ol e
| 1x=730ps
| 777777777 - | H
Xung tao béi diode Schottky U=21V

Hinh 9. Tin hiéu xung siéu hep ¢ ddu ra tao béi SRD MA44769 so véi diode Schottky BAT15-04

Pé réng xung: Hinh 9 trinh bay két qua dau ra cia mach tao xung siéu hep sir dung SRD
MA44769 va diode Schottky BAT15-04 véi chu ky lap 700 ns. Xung tin hi¢u duoc tao ra co do
rong khoang 690 ps dbi véi diode SRD MA44769, khoang 730 ps dbi véi diode Schottky
BAT15-04. Do dac nay dugc thyc hién bang may hién song voi do phan giai thoi gian 10 ps. Két
qua cho thy rang phuong phap sir dung SRD ¢6 kha nang tao ra cac xung siéu hep dap tng yéu
cau ciia cac hé thong UWB va cac tmg dung can tin hiéu c6 d¢ rong rat nho. bac biét, SRD
MA44769 cho phép diéu chinh d6 rong xung qua viée thay dbi cac thong sé trong mach khuéch
dai va mach diéu chinh véi d6 chinh xac cao.

Do rong phé: Phé cua xung tin hiéu dau ra duoc do bang may phan tich pho trong cong cy mo
phong. Két qua cho thy phd tan sb mé rong dén 1,4 GHz, phu hop v6i yéu cau cua cac hé thong
radar UWB. Mach str dung SRD ¢6 thé duy tri d6 rong phd 6n dinh trong sudt thoi gian thu
nghiém, diéu nay ching t6 su 6n dinh cia xung trong cac ing dung yéu ciu bing théng rong.

Bién do xung: Bién d6 cta xung tin hiéu dao dong khi s dung diode BAT15-04 trong khoang
tir 2,1 V dén 3,7 V; MA44769 cho gia tri 6n dinh tir 7,8 V dén 8,3 V véi su 6n dinh cao. Viéc
duy tri bién do nay 13 yéu t6 quan trong dé dam bao tin hiéu di manh dé duoc phat hién trong cac
g dung radar va truyén thong.

Bang 1. So sanh cdc tham sé xung tao béi diode Schottky va SRD

Tham sb D§ rong xung Pho tin sb Bién do xung
Schotkky BAT15-04 730 ps ~1,4 GHz 2,1-37V
SRD MA44769 690 ps ~1,4 GHz 7,8-83V
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Bang 1 tong hop so sanh cic tham sé xung dau ra khi mé phong giita mach st dung diode
Schottky BAT15-04 va SRD MA44769. Ca hai loai mach déu co phé tan sd khoang 10 GHz,
phu hgp cho céc tng dung bang rong. Mach st dung SRD MA44769 cho d6 rong xung nho
hon (690 ps) va bién do cao (7,8-8,3 V), vuot trdi so véi mach st dung diode Schottky
BAT15-04 véi d6 rong xung 730 ps va bién do trong khoang (2,1-3,7 V). Qua mo6 phong, nhan
thdy rang, tao xung siéu hep bang SRD MA44769 c6 d6 rong xung nhé hon khi sir dung diode
Schotkky BAT15-04. Sir dung SRD ¢6 uu diém vuot tréi vé do on dinh, mic tin hiéu cao, don
gian trong thiét ké mach, chi phi thip va kha nang tich hop cao vao cac cam bién radar UWB,
thiét bi thong tin vo tuyén téc do cao. Tin hiéu tao ra ciing it bi anh huéng boi cac yéu té moi
trudng so véi cadc phuong phap quang hoc.

So véi cac nghién ctru trude ddy, mach tao xung si€u hep dugc dé xuét ¢6 uu diém vé thiét ké
don gian, chi phi thp. Trong nghién ctru cia Marco Miitze [8], mdt mach tao xung siéu hep sir
dung SRD cho tig dung y té duoc thiét ké voi d6 rong xung dat khoang 112 ps, nhung yéu cau linh
kién chi phi cao. Tuong tu, nghién ctru cia MuhibUr Rahman [10] da dé xuét mot mach tao xung
dua trén ciu trac SRD va Nonlinear Transmission Line, gitip cai thién do rong xung nhung lai lam
tang do phuc tap cua trong thiét k&. Trong khi do, nghién ctru ciia Guancong Liu [11] cling sur dung
SRD d tao xung sub-nanosecond nhung yéu cau cac ting khuech dai bd sung dé duy tri bién do
xung. So Vv6i cac cong trinh trén, mach dé xuat trong bai viét nay co thiét ké don gian, khong yéu
cdu cac tang khuéch dai phirc tap, nhung van dat d6 rong xung khoang 690 ps voi pho tin hiéu md
rong dén 1,4 GHz. Piéu ‘nay cho thiy mach c6 thé dap umg yéu céu cua cac hé thong radar bang
siéu rong va giam sat y té v4i chi phi giam trong khi van dam bao tinh nang k¥ thuét.

4. Két luan

Bai bao da trinh bay khai quat cac phuong phap tao xung si€u hep, trong do tép trung trinh
bay phuong phap tao xung si¢u hep bang SRD v6i mach don gian, chi phi thap, cong suat nho va
so sanh véi phuong phap tao xung siéu hep st dung diode Schottky. Thong qua nghién ctru nay,
nhan thdy SRD c6 uu diém nhu kha ning tao xung siéu hep nho thoi gian chuyén mach nhanh.
So véi diode Schottky, SRD khic phuc duoc cac han ché vé 4o rong xung va bién do xung lon
hon, tir 4 mé ra tiém ning 16n cho cac Gmg dung trong radar, thong tin.

Ngoai ra, bai bao ciing thao luin vé nguyén 1y hoat dong cua ting loai diode, tir d6 lam 13 su
khac biét trong hiéu qua tao xung siéu hep. Két qua nghién ciru khang dinh rang SRD 1a mot
phuong phap hiéu qua, hudéng dén sy t6i wu héa hé thong dién tir vo tuyén hién dai.

Mot hudng nghién ctru tiém ning 1a két hop mach sir dung SRD véi cac cong nghé FPGA va
vi diéu khién, giup t6i uu hoa thiét ké mach, kha nang diéu chinh mém cac tham sé xung. Tir d6
nang cao hiéu suét trong cic tmg dung thyc tién. Nghién ctru tiép theo c6 thé tap trung vao viée
phat trién cac mach khuéch dai va didu chinh tham s xung thong qua FPGA hodc vi diéu khién.

TAI LIEU THAM KHAO/ REFERENCES

[1] M. Malajner, D. Sipos, and D. Gleich, “Design of a Low-Cost Ultra-Wide-Band Radar Platform,”
Sensor, vol. 20, no. 10, pp. 1-2, 2020.

[2] F. Abushakra, N. Jeong, D. N. Elluruy, et al., “A Miniaturized Ultra-Wideband Radar for UAV Remote
Sensing Applications,” IEEE Microwave and Wireless Components Letters, vol. 32, no. 3, pp. 2-3, 2021.

[3] M. Cheraghinia, A. Shahid, S. Luchie, G. Gordebeke, et al., “A Comprehensive Overview on UWB Radar:
Applications, Standards, Signal Processing Techniques, Datasets, Radio Chips, Trends and Future Research
Directions,” IEEE Communications Surveys & Tutorials, vol. 2024, pp.1-42, 2024, doi:
10.48550/arXiv.2402.05649.

[4] S. Kropotukhin, Y. Patrakov, V. Popovtsev, et al., “Wave Transients Study in Physical Models of
Transmission Lines with Pulse Voltage Generator on the Base of Delay Lines,” 2020 Ural Symposium
on Biomedical Engineering, Radioelectronics and Information Technology (USBEREIT),
Yekaterinburg, Russia, 2020, pp. 68-70.

http://jst.tnu.edu.vn 258 Email: jst@tnu.edu.vn


https://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=9944983
https://ieeexplore.ieee.org/author/37088968210
https://ieeexplore.ieee.org/author/37085777087
https://ieeexplore.ieee.org/author/37088748959
https://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=7260
https://ieeexplore.ieee.org/author/618600319972608
https://ieeexplore.ieee.org/author/37408628800
https://ieeexplore.ieee.org/author/37089879771
https://ieeexplore.ieee.org/author/37088432596
https://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=9944983
https://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=9944983

TNU Journal of Science and Technology 230(02): 252 - 259

[5] P. Lu, C. Song, and K. M. Huang, “Ultra-Wideband Rectenna Using Complementary Resonant
Structure for Microwave Power Transmission and Energy Harvesting,” IEEE Transactions on
Microwave Theory and Techniques, vol. 69, no. 7, pp. 1058-1062, 2021.

[6] H. Zhao, X. Wang, Y. Zheng, et al., “Research on LC series resonant high voltage capacitor charging
power supply,” 2022 IEEE 5th International Electrical and Energy Conference (CIEEC), Nangjing,
China, 2022, pp. 551-556.

[7]1 R. Feghhi, R. Winter, and K. Rambabu, “A High-Performance UWB Gaussian Pulse Generator:
Analysis and Design,” IEEE Transactions on Microwave Theory and Techniques, vol. 70, no. 6, pp.
1254-1266, 2022.

[8] M. Miitze, A. Bakkal, P. Schaffer, et al., “A Compact 112 ps Step Recovery Diode Based Pulse
Generator for Medical Applications,” 2024 15th German Microwave Conference (GeMiC), Duisburg,
Germany, 2024, pp. 128-131.

[9] R. Sun, K. Zhang, W. Chen, Y. Xia, J. Tan, et al., “10-kV 4H-SiC Drift Step Recovery Diodes
(DSRDs) for Compact High-repetition Rate Nanosecond HV Pulse Generator,” 2020 32nd
International Symposium on Power Semiconductor Devices and ICs (ISPSD), Vienna, Austria, 2020,
pp. 62-65.

[10]M. Rahman and K. Wu, “A Fine Picosecond Pulse Generator Based on Novel SRD Topology and
Tapered NLTL,” 2020 IEEE/MTT-S International Microwave Symposium (IMS), Los Angeles, CA,
USA, 2020, pp. 301-304.

[11]G. Liu, X. Xiao, Min Lu, et al., “A compact ultra-wideband sub-nanosecond pulse generator with step
recovery diodes,” Measurement Science and Technology, vol. 34, no. 8, pp. 23-27, 2023.

[12]T. Bartulevi¢ius, M. Lipnickas, K. Madeikis, et al., “Versatile Ultrashort Pulse Laser Tunable up to
Nanosecond Range,” 2023 Conference on Lasers and Electro-Optics Europe & European Quantum
Electronics Conference (CLEO/Europe-EQEC), Munich, Germany, 2023, pp. 3-5.

[13] J. Zhou, X. Yang, Q. Lu, et al., “A Novel Low-Ringing Monocycle Picosecond Pulse Generator Based
on Step Recovery Diode,” PLoS ONE, vol. 10, no. 8, pp. 1-9, 2015, doi:10.1371/journal.pone.0136287.

[14] S. M. Sze and M. K. Lee, et al., Semiconductor Devices: Physics and Technology, 3rd ed. Hoboken,
NJ, USA: Wiley, 2012, pp. 101-104.

http://jst.tnu.edu.vn 259 Email: jst@tnu.edu.vn


https://ieeexplore.ieee.org/author/37089487198
https://ieeexplore.ieee.org/author/37601044900
https://ieeexplore.ieee.org/author/37089488620
https://ieeexplore.ieee.org/author/37076119200
https://ieeexplore.ieee.org/author/814059939907070
https://ieeexplore.ieee.org/author/725321838617269
https://ieeexplore.ieee.org/author/37085782924
https://ieeexplore.ieee.org/author/37086589795
https://ieeexplore.ieee.org/author/37404839200
https://ieeexplore.ieee.org/author/37086459497
https://ieeexplore.ieee.org/author/37086570081
https://ieeexplore.ieee.org/author/37088229250
https://ieeexplore.ieee.org/author/37278659100
https://iopscience.iop.org/journal/0957-0233
https://iopscience.iop.org/volume/0957-0233/34
https://iopscience.iop.org/issue/0957-0233/34/8
https://ieeexplore.ieee.org/author/37085841925
https://ieeexplore.ieee.org/author/37089981241
https://ieeexplore.ieee.org/author/37085747504

