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A soft error rate neutrons is a growing problem for integrated circuits with technology scaling.
In the acceleration test with high-density neutron beam, a latch-up prohibits accurate estimations
of the soft error rate (SER). This paper presents results of analysis for the latch-up
characteristics in the éircumstance corresponding to the acceleration SER test for SRAM. Simulation
results, using a two-dimensional device simulator, show that the deep p-well structure has better
latch-up immunity compared to normal twin and triple well structures. In addition, it is more

effective to minimize the distance to ground power compared with controlling a path to the Vpp power

1. M2

SER (soft error rate) deep sub-micron BHo|Ae] ZQFAZA Az v}, A=
s A g we} soft error 7FsAdol FulEn dx, AAHA A2 FHo| mobile FHLE
AFEHA soft error 9 source FF =718l o] SER o 93 Y e AAAe
taAn Qe FAold [1]. 53], SRAM AFAM S FAHA] g SER (n-SER) H7F 277}
T8t glom, watx n-SER 0] Fad dA<to]l HI Aok, o] F FH = neutron flux
density & ¥4 Hrlsle 714549 9ol &3] £3yEch. a#d, 714 A¥ Al neutron
flux 7} F7bgell wet latch-up ©] EAstd n-SER Al E7Hsd A7 EASAT
EEAAE 23Y 22 AEHNAE ol &5te SRAM 9] n-SER A A FAsE latch-up S-S
35190k, ohekgt Aol SRAM o] tigk SER latch-up S49 A& $3l9, SER latch-up
2 A AHHA well T2E AT

2. Ay 2y
SER latch-up 2 <SIAF FAAeL H8lE AR Hukgo] s BAEE olZ JAE
AgEZ YE oA electron-hole(e-h) pair & AAA Doz WAt AAQ e-h pair & A
A2 BR3¢, A sy Qg% u e dEe 29 1 F 2ok e-h pair 7 AAEA
JFL VSS £o2, A VDD 2 olFdct. olwf FF AFE npn o EFA AF7 H9, o
Aol o8 71548 nte} p-sub o AA AFE ohA npn o EA AF7H Aok, olH @ HH 9
AT F5FEoR ARFE TEAA latch-up o] TAHA € [2,3].
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FIPEARG2E o] Fu g g 2006 A= S =83

neutron 2

a9 1. SR 534 HgZ 2 gAkd FTHAY e 3=

B =FoMe a9 2 9 Zo] SRAM cell ¢ n/p-well bias contact A&} well FEjo] WE
SER latch-up S4& AlEdHolAE F3ld EAsATt. =3, VWell e ¥ 3 I} #L
7|22 oAl twin well, triple weill @ o3 go]ye ZALE BN . SER latch-up
AN EFHol ML X dw-gS AFsa, 2 AY 2 AEHoE Q] MEDICI § o] &3ty A
A& e-h pair & AR FANIIE EsE WHoez JYPHJY. E-h pair 2 BEES
latch-up ZAo] 714 HY3 FES AEdoHE T3 MEsd IAPs5 o, e-h pair
AL ozt YAEY duR &4 F M & ASE RGOSR d3, o] AUYAI}L BF eh

pair & AAsted AMgET 7t st AT [4].

Wi

% 2. SRAM A #Hojolx F A EH oA F= a9y 3. Well ¥ =3 =294

3. MEgn ¥ oy |

FUEA Bk 2" 4 9 2ol e-h pair A T ZF @A FFHE AFY IANE
2oz sgen, ZFAFZHo oW latch-up o] TAHA @ AHolm, ZF AFHo]
A latchup o BAH Ao AFFo 4% latchwp o HSrhn el £ o,
ATE £ BrAE Tz we A7k nAE} o] WEd Aol P EAa]
Asted e-h pair ¥ 718 WG NAZ Y NEHIME AP OB, latch-up of B
NASE e-h pair % = AAZE JFoz HmaHg. dAZo] AydEoz zow SR
latch-up o] FHokslvln #dd Aok,
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39 4. AA-HTF B F Vp vholojxd o3 TAHE ARF

Well Held SER latch-up & AFAHL ¥4 A= latch-up A § FHF= AFEA
a9y 5 o Yepddt. Well FElEE well bias contact 7419 A (Vs 74A 9] A : LSS,
Vo 7HA1S A : LID)EQ] Wzt dig Aoldh. latch-up immunity FHA o3 o8 S
AR Aol M 5% 548 JeElii=d well bias contact 7HA ] Al #A g§lo]
latch-up o] A& A el o] AL 1.0x10% en® o2 ©HH ptype HZ08 At p-
well Ago] @olx A contact 7Ae]7b AA R pwell 9 HA o w& At WFo] FopA7)
Wzolet [5]. Twin well 3} triple well & ¥WK¥ A¥HE Rojny & © LSS R LD 7}
#STF FEAL, FFolgE cell vitt Aol AR AVtE =2 AYst #2W latch-
up ©) WA Lgroenw latch-up immunity 7} A FHEE 4 F YAk Contact A
Hstel] WE triple well % twin well o] Z#HE ¥us B9 triple well o] & fe|dE <&
T k. =R, LD Boh LSS F7h Al HF@EFo] AEE p-well bias contact A&
Hagst= o] dasitt [6]. ol AHF o=t AA olFkd va] 7] WEd n-well
B} pwell o A4S FA87] 7] wjiolrt,

Maan = LA A

Y 5. Well Fejd ¥ #glo] w& SER latch-up AF # X
¥ 62 0.12pm 2 0.18 um SRAM cell 9 SER latch-up immunity € v]®3}7] $8lA] latch-

up ©] TAHE e-h pair YAZS Wi SER latch-up A E#HA AARES el Yo,
0.12um cell o ¥ e-h pair YAZo] & AL contact A7} &olArl wjEol latch-up
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AL A2 Eg el Fust3 20059% A& § =3
inmunity 7} Fold Aoz wardt, FH, F A EZFA o dgojnge fFA &7}
7|} 5= deep p-well (DPW)S A}&3 2% }J latch-up immunity & R},
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28 6. 23 /Y Aud SER latch-up 2 BAAIE AA-F T4 dAA

4. HE

SER latch-up WA o} AHHQ well FZE o5 Hol¥>DPF>triple well > twin well &oltt.
A3 ol ALoE well bias contact 7R Aol FAIQLO] latch-up o] AEEA] o}
SER latch-up £RdA 7} $sltta & ¢ 9o, triple well o]\ twin well & Afo&
contact A7t HFLFE Fou, HAR IFH well Wolgx Zt cell vl AYE dHs=
Aol Bt} axZoltt, oy ol thAl deep pwell & AHEE ZA$olx 0.12um AdAAE
deep n-well & H&3 FAHT= oF 1,74 FolAL & F A
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