SEM CONDUCTOR MEMORY DEVI CE W TH TEST MODE TO MONI TOR | NTERNAL TI' M NG

CONTRCOL SIG NALS AT 1/0
i ncludes a nenory cell

(err)
array,

Abstract A sem conduct or
a plurality of

menory device
i nput/output termnals to

i nput  cel [12) INBLRNATFONALGRPLIOATION PUBIISHED G ER BHE PAYENINCOQRERPTIONGREATYI@CD r ead

fromthe menory cell array, a test node setting circuit which sets a

node to nonitor a plurality of timng 2
oper at i qIv) WolldhgelREtudl Reopei@y Orogiaitadion arfe

plurality of i npudriaaodapBiireaber m nal s. {EOR
output the plurality of tining signal S

term nal s i@s)tiernh@mhl FMGAtion Date

18 December 2003 (18.12.2003) PC

ganal s which control
JAI?% 0

t est
I nput/ out put

o A bRy GO G bpugT

the plurality of input/output
(10) International Publication Number

WO 03/105157 A1l

0

T

(51) International Patent Classification”: G11C 29/00, 7/22

(21) International Application Number:  PCT/JP03/07068

(22) International Filing Date: 4 June 2003 (04.06.2003)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:

2002-165286 6 June 2002 (06.06.2002) JP

(71) Applicants: KABUSHIKI KAISHA TOSHIBA [JP/JP];
1-1, Shibaura 1-chome, Minato-ku, Tokyo 105-8001 (JP).
INFINEON TECHNOLOGIES AG [DE/DE]; St-Martin
Str. 53, 81669 Munich (DE).

(72) Inventors: MIYAKAWA, Tadashi; c/o Intellectual Prop-
erty division, Toshiba Corporation, 1-1, Shibaura 1-chome,
Minato-ku, Tokyo 105-8001 (JP). TAKASHIMA,

Daisaburo; c/o Intellectual Property division, Toshiba
Corporation, 1-1, Shibaura 1-chome, Minato-ku, Tokyo
105-8001 (JP). ROEHR, Thomas; 70, Mameguchidai,
Naka-ku, Yokohama-shi, Kanagawa 231-0838 (JP).

(74) Agents: SUZUYE, Takehiko et al.; c/o SUZUYE &
SUZUYE, 7-2, Kasumigaseki 3-chome, Chiyoda-ku,
Tokyo 100-0013 (JP).

(81) Designated States (national): CN, KR, SG.

(84) Designated States (regional): European patent (AT, BE,
BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU,
IE, IT, LU, MC, NL, PT, RO, SE, SI, SK, TR).

Published:
with international search report

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin-
ning of each regular issue of the PCT Gazette.

(54) Title: SEMICONDUCTOR MEMORY DEVICE WITH TEST MODE TO MONITOR INTERNAL TIMING CONTROL SIG-

NALS AT 1/0
CEB
e RINT ‘%—TET/’
5 CE/QOE/WE RENBL Control Test control
21- WEB control WENBL| circuit  |pPLEBL RESET | Gircuit a0
21 _3,\0_/ 99/] — RWTEST
21 | SAEBL
26 [BRAPG/ ceng | fAS2 |
AR BRAT/RAE AR BSEBL Decogﬁrgs | 13
o— Row_d ] XA, XB, YC (WL/ / )
al || Miress | pre-decadors Zie TTTTT
ARi ACk YA, YB, YC — —]
- > Column gg'l.s — Cell array — S/As
_ 2671 pre-decoders (CSL) : : 14
< 3l Si|-+-52|1 BCEQO Rl
§
o Do RWD/BRWD
o {/0i Bin/Dout 31 t DAt/ !
W Di buffers Switch DO buff BDQI | DQ write/read
— o] Di circuits urter | control DQ/BDQ
= 217/ 24
g (57) Abstract: A semiconductor memory device includes a memory cell array, a plurality of input/output terminals to input cell

data written to the memory cell array and output cell data read from the memory cell array, a test mode setting circuit which sets a
test mode to monitor a plurality of timing signals which control input/output operation timing of the cell data, and switch circuits
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the plurality of input/output terminals in the test mode.

connected to the plurality of input/output terminals. The switch circuits simultaneously output the plurality of timing signals from



