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Obtain a test data group
Convert the test data group into a first voltage difference between a bit line and a reference
bit line, and input the first voltage difference into a sense amplifier delaying the turn-on of a
PMOS tube or an NMQS tube, 50 as to perform pre-charge for a preset time, wherein the
preset time is less than a standard pre-charge time

Amplify. by means of the sense amplifier, an obtained second voltage difference between
the kit line and the reference bit line after pre-charge, so as to obtain a voltage difference
to be measured

Compare the voltage differance to be measursd with a preset voltage difference to be
measured, and if the voltage difference to be measured is the same as the preset

valtage difference to be measured, determine that the sense amplifier is mismatched
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(57) Abstract: The present application relates to the field of semiconductors, particularly to the field of dynamic random access mem-
ories, and provides a method and system for detecting sense amplifier mismatch. According to the method, by delaying the turn-on of
an NMOS tube or a PMOS tube in a sense amplifier and shortening a row pre-charge time, the present application enables the sense
amplifier to work in a poor environment, thereby detecting a mismatched sense amplifier caused by a process manufacturing difference.
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BRZRARKEHES G F—HKNE, EEBLESFEE/BLIEMGELEZASRBEEK, A
Tt E W EZ#TH—FRK, ARRJRBRRGRE, LA A T8 LRIBERE R K

R KBS MG NF MK E, LiF % — NMOS & 1. %= NMOS ¥ 2, #— PMOS
E3A0H ZPMOS £ 4 W5, MAEIABEMKEH.

W24 BL LS A S FAFLEE/BL LB E, b F—NMOS % 1 3, BAF(54/BL
Leye R £xb. Fo, FZPMOS ¥ 4 7 a, Wi BL L&9e A& E Vary R E.

B, B EA R XARE K KA, TAR ALK BLAAHEALT PR E ke e EAKE
OR 1A BM., WIFREHKREHB S AEEENMBEOEEEZNFMNEEE,

MG, ZRABEFEFYS TG, BRAEAKRERE SHBANCREZ, RAEEHETT 1
FAE<1"

AP 3 R 3P 38 1 4545 (RP B 1] =38 iR NMOS & & PMOS & 77 /& 5 3L B AL & R A4 Kk 3 89 T 3R
BB T I AR, FHRERKKR FOBREAKEL S P45 %— NMOS % 1. % — PMOS
£ 3. HNMOS %2, % PMOS ¥ 4 Rt £ A E SR T 5, A A RST RO
ALK B

ol 6 PR, A AR ARG — AP A R A K B R BLAY R — AN TR S AP 6 R A K 3R P
4548 (RP H. PMOS ‘&3R8 718 i TAE T KM a9 B B, P B K& L — R AT HAE A 12407
AR, RRPAT R HBAE

B F R AT 207 RA, MR RAK BT B A A F 2 K/BL Adme-F, 424 BL AKE-F, it
BEGENEREENE~BREE, AHBASHRPHNA, REKXKELFANALLYH K Pre, 55
Ao BT PATH LR MR C, PTEFGERE B TFARAMA LR B, & T (RP 8 M %42,
ABEEHEO6RBEFALEERGLERIEEFNALE VBLP, WAL LEERMEEENS —EEE, b
A # 45 5% /BL Aaxt{2 & BL % Aaxt & & F,

A F A7 B/BL At & BL A5t G -Fey vk ZMAR A KEIE S P, EANF—H KU,
FEREFTFE, & BL&EREHEH, F—NMOS ¥ 1 #BHKNBIFE, ERF—PMOS & 3
J&, %= PMOS % 4 #=2 % = NMOS % 2 X Hl,

REAKBEG IR TR E, LELEFR LN R ARz & BL 699 A 45 F 545 {2 4/BL
L=

BEAKEMBHNE MK, i FE— NMOS & 1. %= NMOS & 2. #—PMOS ¥ 3

Fo % ZPMOS & 4 F I )5, MR IIBEMKEH.

B2 % BL _E69 e BT A F A2 &/BL Ly s )R, shid, %= NMOS % 2 &, #4224 BL b
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e EiETH ZNMOS 249 Ex, B9, $—PMOS ¥ 35, BAFALAK/BL Loy E2H45

E Vary Bk, R KBZHAFFEE, WHAREAKEHE 5 R0 HE 8 &£ A FRE
IE

RN

o

WG, EEEFFEFTYS G, BREEAKRSHBOEE, BRRANEAMETT FHRIEA

“0’7
e

BT R, @it R PMOS §F B G, LA

RP 4915 LT A AR AT B A R 85 89 TAF SRS &

£, B BAETRLEAN LN AT L E— NMOS % 1. #— PMOS ¥ 3. % = NMOS & 2.
% = PMOS ¥ 4 89 B m A K 5 HILF 5 #8045 A d 52 LA R B R R A K 35 69 AR .

AR FEHAS P, VAR PMOS F 3 A, 5T #AER NMOS £ 78, REMES B AL T
R KB IAEFET 267 X, ATHIMFEET X T HAERIR

F—ANFHBIF, BT AT, ARPFREG AN R K KB KB T R — N TR FEHR
BlegRAZE . |7 FRERPGFTRATENZZT R, IO REATREANZLFF &, LKA

FE40F :

T 1, % —PMOS ¥ 3 42 % = PMOS ¥ 4 2R F /5,

T2, KA Y-Page & X3t F &% 5 0/4/8/C...
T, KA X-Fast 77 354 0/4/8/C....

F k3, KM Y-Page 7 XM F A% T 1/59/D...

#F, KA X-Fast # X5 4 1/59/D....

TR 4, KA Y-Page & XA F &% F 2/6/A/E...

F B X-Fast 7 X5 £, 2/6/A/E.. ..

T, 5, KA Y-Page 7 X3 F &% 5 3/7/B/F...

F M X-Fast % XiE3 & 3/7/B/F.. ..

IR 6, KA Y-Page 7 X F X5 0/4/8/C...

F M X-Fast 7 Xk 32, 0/4/8/C....

F % T, KA Y-Page 7 X3t F &K %5 1/5/9/D...

K A X-Fast 77 X2 F 4, 1/5/9/D.. ..

IR 8, KM Y-Page 7 X3 F &K %5 2/6/A/E...

F B X-Fast 7 X235 & 2/6/A/E. ..o

B NFRLM R B WACO RS, A%48 (RP A

B NFRIZMAF LD WACL RS, A 4548 (RP 7

BNFRR MR HKAE2 WAC2_RS, £ 4545 (RP AT 42

B NFIL MRS AR 41 WAC3_RS, A %648 (RP AT 42

B NMR FE4 WACOB_RS, 24545 (RP AT T,

BN H A WACIB_RS, A 443 (RP AT# T,

BNMIR 48 WAC2B_RS, A %642 (RP AR T,
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5 B X-Fast 7 X325 % 3/7/B/F....
Tk 10, MEMEXBE, $—PMOS % 3 f% — PMOS % 4 %8 EH KA,
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B RFHBIP, BT HF 6B 8 XA BT A E AT hb Ao 5] ek R A AN BT T
G, REYAMGBMHERT, FIGBREAELIRTAKE(E K Length, BL)i#4765, AFRA
K& W JEDEC 47k #f5E, T AA WX E, BF—REMEZA(0e 8 R 16 2)Fseik 8925, Fad &
RE¥ERZENRERO o | 95 IBB 4o 2209002 047, TAKEN Sbit, FRAL 040 Flik
Me BRI ENAMBETT R 8ANRIE, FATKKEBENAMELT 6 9-16 2510, —
HEGZEN, ST GMEE LB RN, MR AT —Fe0xat, %4 E—4760481E,
AR AHBANMIE, BHIELZLMUGRE), PREHR TV, FFTHE-1THEHEELHZEH
BN GR B, b do MK B4 % 1010101010101010, R % —47 5 A 10101010, % =47 4.5 A 10101010

Fo, S THERBHGLAEEG BENBEREE T e fikmEh 1, I AMKKIBLEENGMEETT
xR0, 27, 47 FE e, WRAKERBEAGHELT LE 47 E1 7], 3 7%,
G AT LE—1T6003 5 2 Pl WA Ia 0 A TR MG, BP 1; e RFILA AR 2, AR ZMKHK
EENGHEALT LE—FE05], 35, 6 7| Fxitey, MAKERBEANGHELT LE—4TE1
7. 23], 43, 5P, BELT X075 3R mag R AN AMIREE, BP2. B
T % G430 T 2GR, A2 BIAEMRGHET T Z W EHKE, BIEBEN, &R
LR BEB IR B S BB EAL T Z RN EHEE, BT TRERFREGRRETENZFTR, Rk
FRATARBEANXLEFE, HRBET Toe, MAKBELABENGHELT X7 LE0F], 47], 87]
EXHny, MEABBERBENGHETT EXE—FE 1. 25, 37, 57, 67, 73 $Hu, G4
¥ AT EXE—ITE0 5l 5 4 F)Z 6918 1 W)k FRL ], B 3.

42 3 B, WACX_RS #= WACXB_RS &7 —#P B4, B 3450 T X 348 20 A= FRIL
KA AE, % WACX_RS A LMK 4B 400, WACXB_RS Bp A MK 244641, RIAEAY, 5 WACX_RS
Ay MR AELE, WACXB_RS PPl S M X k448, WX AE 4 Ao TR M X B IE 4 AR R B A2 B
St 2R o

BR8], MR A G SRR BRI MR A R 4, 5 BT AR PR K A A 48 B PR TR AR 18] g B ER
F— M a4 4%, Flhok A WACO_RS 15 A MR IE4, RIE N{24 BL O & 693045 1010 # B 5
% WLO. WL1, WL2, WL3 #9747 XA LA TRAA O 047, 07 147, 03247, 07 34742 B &

BHEMEAT BASIEL, 0. 1. O FFBATEFRN [EA 3 F ik & — 1 [a R ABHRR B AP A £
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LERES R S

MR R AR TR SN G T T PORIES, FHFARENEEE, TRIEANK KBGO K
AL PR, 1 KRR P 2t R ARG B i 0938 E 7 AORE BAAM T .

W G 15 1% %5 69 TM(TEST MODE WX 4% X) ¥ 1% & % — PMOS & 3 #= % = PMOS & 4 3£:8 7 /3,
MK R IR MK BB AL, W P o ) 1K 30 A8 4 45 PR T4 1) I3 AR R 55 — 1) 2 4% 4%, 149 K ) W4COB_RS
A A MR A2, FRELE A2 %% BL O 4 #9448 0101 #85 4&% WLO. WL1, WL2, WL3..69 %5 XM £
BTFHRALEOFIOT, OF 147, 07 247, 0 7] 3 47.42 B & o9 B4 % TR B Y-Page Write 7 X B A\
BKAEO. 1. 0, 1. HFEBATEFZFGEA 3 HATL § — 0 BRER R Y-Page 7 XIRK B N A 0
B HEREE T T,

7= TEST MODE % % & ATk % — PMOS & 3 A= % — PMOS & 4 3£ 3R FF 2 &9 0 18] [H) {8 A= 45 42 69 (RP
8 R A BAARTE T B 8] RE AL 569 F S 2, A RELARALR .

FTiE Y-Page Write 77 XA —#F Y 77 &) BARAF T KXo BHF—RPITHHRAEZ AT, o —FF & WL,
RBF B R ELAFEWL LB AAEMETTE, RARXEFER WL REBFET—5F4 WL
MR B %A GG T

¥ )6 4845 (RP %9 %4 T, Kl X-Fast Read % X BRMA&EM B2 T T P oHIE. B TH4E T (RP
i), R A K A X-Fast Read 77 X 7 f8 -F 2] 4642 /5 &9 (RP B ] 52 ak 32 1R

BT X-Fast Read 77 XA —# X 77 @ 481E 7 No BH—RKPATEREZAN, WMAE T BB —F4
% BL L&A F4& WL, TR —%5F4& WL F LAFEREIEFFE WL E—AF LKA (8bit) ¥
NG, KAZHFFE& WL, AT T—%F& WL BMFERELFFEWL E—AMRAKE
BTN A

MR R RIRIRINA BAAFAT P ORIES, FEFRAMNCEEAFNCEL, mERKE—
PMOS % 3 42 % = PMOS % 4 1% £ 2] .E % THEkA . AT FIRAN & & £ Aol R 20407 R4 17
877 KA A AR WK R SRS ATA M R R £ A BRI R T £ AR B T B A0
h, FRE, NPT R A RO K R EL.

LR EAR A AT — R R B K B R BLARN A AT R R P A 6 B g e T T st 6 BB A K
Rk BN G, WL RE—PMOS F 3 4% = PMOS FF 2 i kiR §— NMOS % | fo % —
NMOS %73, FibiT—#mlik, AEHLNRE %,

AP FTRE—HEMERZEAKRERIEGE %, wB 8 HTF, ARPIFREQG—FENA LK
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AR 81, A TRICNRIIEA,;

HARS BA R 82, ATHATEMAKBERSEBZAEERELAFLEANE —CLEL, MAZRLER
PMOS & & NMOS & 77 J& 69 B 5 7 K 3 F #AT H S TR M RA L, Pk ke FARERLE
W I, AR B TR G 69 45 5] 49 BT AR R Pk R R A R ] T R £t B AL K B AT
355 K, 1R AFAEEE
KEACMAR I 83, A THArR N &k £ 5 AR 2 # 17 ead, FprRn e & £ 5 pr
ARSI E £ B d, WA AT R R B A K 8 K AL,

B 3K 3 AB 3R BUBE 3 81 3 Pl T 7235 UM X 3045 40 AT, FRIUFIL M A 2254,

BTk AR A e 82 L A T H XM XM AR BRA LR ELAF L ENEZLEE, MAE
360 MOS #EFFEAHRBAKXRBEFHATRAMACHMYAALL, BRALLEHFINEEE LA

W] F I k£ EiE R B K BT K, FEIFURAMEEZ, b, AT I R A 4 B
Y10 B NG ST A K Ax B AL AR R
AP i EiR Rl BAR S 6G Sh AR A F AT X5 LA R B2 K 8 R BL T k69 AR R, B4R
FEATT AL B LR MR A KB RBL T F09FH#P], A THLEL, ALTHHAL,
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1. —FP AR B R A K 35 R BLAY 7 ik, @46

FREM K B AR A

TR MA KB AHE RN RESAFLRAE —CEE, FiNEER PMOS & & NMOS &
Jo 69 R LA K B P AT H ORI A9 TR AW, BT TR B B TARE TR A B ot ]

FRACB OO AR EMALF RN F O E L BITERBRKBERTHEK, 73]
il d R £

Fe o e R £ B I N  E £ AT Pt BRI & R £ B BT iR SR A R £ R 6]
FIB AT R K B K B,

2, W RAIER | Pk ey — AN R A K B KRB ik, R, T RBNAHEART, L6
1%

FREFR M KA A 20, AT FOR MR B A A T A R TR AF L RN G =R £,
A3 MOS & EF T g 69Tk B Ak B P #ATARE M A R i M a9 A, B A B3 2] 69 P iffz
REPTASF R FrIw b £ B PTER AR BEITHK, FEPrAFRASUNLEZ,

3. do A A B K 2 PR 6y —APAR IR B AR K B R BLAY ik, Kb, PR IRIRMK A A 2 B B iR )
AR B NG9 3 5 B i B de B AL BB R o

4, oAl B R 1 PTG — AR A K S KB Tk, HoP, PR AraR X AR a4 3
L& H5AELEAF—CEE, G5

TP R IR B NAFI B4R S, B P EAFI B AE  UR P R R K SR A R O PR A
SRS FAZ R TAF —HEE,

5. de AR K 4 PR G — AR MR A KBS KRB T &, Kb, AR MR AR A B NPT R A
M B A5 T, S8 PR AFI B 6 S TR P R IR IR A B it s R B PR A R ) BT iR 5 —
E£, @4:

P A 0 X R A 20 45 PR TR ] B AROR BN B s A B S UG, AR P 2 ) X A 48 28 4K PIT £ 450
AR AP BRI ARG ASE RN TELE —CEE,

6. oA A 2R S ey —FA M R R K B R BLey ik, HP, BATE MR S IE 40 3 P 1L A
TBARCR B NPT AN B2 T, 6.46:
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RBNFTH PR B 45 To

7. oAl B K S PR — R R AR B KB Tk, HoF, ARIEPT R R AR KPR A
MBAEE AP RBITE R EMALE LR TEF—REZ, @46
B X 7@t AT kiR, AHERPATPIIE AR, MATFER—FLER LA FX, FE—
5FEFAMFEREEFFRE-ANREAKREMEFMNEHELHNE, XARXEFFTE, BEL LA
BAEEMITAFELRED —R—ADNREKEFTEFFN G453 L0 Pk R RE

8. M AA B K 3 Ty — AR M R LR K B RELG T ik, KF, PR nX 4 dgms kA
EERELAFLAMF_LREE, S5

T TR MR I B NS FA S 0, S8 T A I B 4 5 7R BT 3 FIR O R B3R 4 4 3 A
T e R TR R FEAL AW TR F R Z

9, e RANBK 8 AT by —APA M A LA K BRI T &, LF, FAEAGRNREIEEE N
M) A4y S 7T, BT AT A B4 S N P R TR IR A AR 4L 4% R A T iR A 1R B P af B (2 X 1) BT ag o,
ZWEE, aif:

P AR TR AR X R AR 4 4 PR AT SR TR A FBARR BN B AR A ) 4 S LG, ARE BT R TR M X AL 4R
LIPS B S P R BT A B TR A E R R TR =R £

10, S AN R 9 BTk by — A A2 M B B2 AL K 38 RBCHY 7 &, Ho, B Prak #0983 2 48 4 4 BB 74
R FBIRK B NAFM B R, G456

P R TR TR X R I 2 4 B AT K SRR 8] [ AR R 5 18 [ AL AR, PR P R PR ) K A R B ]
B R ABAR KB NFA B & A4 S o

11 Ao A 2R 1 BT 69 — AP AG T B A K 38 KB4y 77 ok, L % — % E £ Hy N 23238 PMOS

ERNMOS & E R EHKE PRITHEMANRGAALL, BHACEHFRHE _LELE
R A KRB HATHK, FEFMNEEE, LAOKE:

Frr ik F—w R £ My N E 38R PMOS & 3 NMOS & 7 3 69 P iR B R 38 K 38 P 347 #F 4 7% 0 1)
IR AL, WA CGEFR A F 0k £ 83 ik B2 K 35 69 RO 28 K w36 4T3 K, #$ %)
HMeEE, AP, EBERXKBORRAKER T E—NMOS &5 % — PMOS &, UAH =
NMOS % 5 % = PMOS % % 5 # & CMOS B 48 %
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AR BAR IR, TR R LA

HAEFH AR, ATRITAMNKKBAEBRALRELSAFTLENE —CEE, A £1ER PMOS
& R NMOS & 2 69 B ALK 3 P #E AT H L PUR A B 69 A, Pk FR e 1) /) FARVE TR & 0 1],
AR R THRACEOFEGE R EELE LR E w2 B R E AR BHITHK, 53]
)R £

RECM B S AT WA RN E £ 5FANEEE$7st, SR EFnE R £ 5 TR
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