57% 4o 17 S-S D | A = SO SO Vol. 57 No.9
2025491 JOURNAL OF HARBIN INSTITUTE OF TECHNOLOGY Sep. 2025

DOI:10. 11918/202304040

FHEAEBRSKENE DC-DC iz Bl F
mE& it A&

FARR K AL E PV EEW,HRT
(WL TR A 5(E B TR, PI4 710048)

B E. hEgRIESESF ¥ DC-DC B3 28 B 0 B AL F WE S (single event transient, SET) 2 b & /7 , S AFF %% 7 DC-DC # 3

#HSET 5 AR\ AN KA, 4R H — M 2T 7 205N 8945 4 An E 1% 3t (radiation hardened by design, RHBD) . # , # &

ﬁL X 7~ SET 5 i 3 0% A5 K i t #2455 45 %) RHBD & 3%, AW LA S KM T RAAH AR E K E, £T 180 nm # BCD
Y., T Boost LA BM W IT EWAE, LRAERKI MANBEN2.9~45 VBB ENS5.8~7.9 V, A HEFKN 0~55 mA

EﬂL ﬁl?ﬁﬁﬁ AR A R R B e B e [E R B, B R AR SET R T, R s o B R A R oK R R SO,

SET #1418k 77 35 5 86% DL b, % 45 7 45 4 M 4% & £ 3% {8 (linear energy transfer, LET) % 100 MeV-cm’/mg t38 4 &4 TE % T

fE, RXEM B mE R AERRTMTRHRY ALY RAER T, B US| SET B %1,

SgER: wIREIEN B ;DC-DC 44 8 o0 F BE A BN 5 01 H WE A A 5 48 4w B 3t

HESES: TN492 ERIRAERD: A MXEHS: 0367 -6234(2025)09 - 0140 - 09

Method of single event effects radiation hardened for DC-DC converter
using load transient detection

GUO Zhongjie, LIU Nan, LU Hu, LI Mengli, QIU Ziyi

(School of Automation and Information Engineering, Xi’an University of Technology, Xi’an 710048, China)

Abstract; To enhance the capability of DC-DC converter in power management integrated circuit to withstand single
event transient ( SET), this study thoroughly investigates the characteristics between SET and load transient in
DC-DC converter. Based on this analysis, a radiation hardened by design (RHBD) circuit is proposed. This design
outputs control signals to manage the RHBD circuit, by distinguishing SET from load transients, thereby enhancing
transient response under dynamic conditions. thereby enhancing transient response under dynamic conditions. The
design and validation of a Boost converter are completed based on a 180 nm BCD process. Experimental results
demonstrate that with an input voltage range of 2.9 to 4.5 V, an output voltage range of 5.8 t0 7.9 V, and a load
current ranging from 0 to 55 mA, the detection circuit swiftly disables the hardening module during load transient
events. This effectively prevents oscillations. Under the influence of SET, output fluctuations remain within
maximum allowable ripple, achieving a SET suppression capability of over 86% . The system operates normally
under ionizing radiation with linear energy transfer (LET) up to 100 MeV +em’/mg. The hardened circuit proposed
in this paper can maintain normal operation under varying load conditions while also mitigating SET.

Keywords: power management integrated circuit; DC-DC converter; single event transient; load transient

detection ; radiation hardened by design
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