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eLLL Background

Nextesting Vs. MicroMate Electrical Testing
» Nextest primarily used for Nand 60 series testing
» UM2 primarily utilized for DRAM testing

» UM2 60 series Nand tests were unverified

MicroMate Advantages:

» Entire chip testing

» Testing speed

» The uM2 is a Micron-specific tool

» Simpler GUI operation
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Project Goals

» Verify functionality of uM2 tester for various electrical tests.

» Determine further capability on new NAND series wafers

» Communicate with PE to implement additional tests

» Create/Update a comprehensive uM2 instructional document for use in YE lab
» Train Nand engineers and technicians to run tests using the MicroMate

Verification Process:

» Probe Data verification

» Nextest failure correlation

» Cell/string current measurements

» Deprocessing and failure analysis
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Identified uM2 Software Errors

“Write All” Function

= The program did not reset solution values for ALL repair columns and blocks using the “
Write All” Function.

¥ redundancy (Release 10/05,/2007) =100 x|
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“Reset” Solution Sequence

Identified pM2 Software Errors

= The “Reset” function solution sequence repeated a single solution instead of a “plus-

four” sequence. The CORRECTED output sequence is shown below.

i B Redundancy (Release 10/05/2007)

[=I- Calumi
- Planel
& Ei ottom_F egion(
- Bottam_Region]
- Battar_Region2
i i Bottom_Regiond
- Top_Regiond
- Top_Regionl
Top_Region2
Top_Region3
- Planel
- Bottam_Regiond
Bottorm_Regionl

- Bottom_Region2

- Bottom_Region3

- Top_Regiond
Top_Regionl

- Top_Region2

- Top_Region3

[#- Block

Reg

Reset + Read all = ‘Write All + Set Testmode Untag All Blocks

Solution Address
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ammm Identified uyM2 Software Errors

Probe data Correlation

edundancy {Release 1f '2007) =l81x|
DEE x &9 ¢ % 2]
P New Open Save Close Print Undo Redo Cut Copy Paste Find Replace
R Solut Adds
EP‘E"BE”“ gt eg o 0 WZ4EEBSEBBE7DS7EEEIS7EE41FPPDDLBSAWZWSIUQD‘
aton_ Fegion
Soton Fogorl G1%ol: TedUsed= 86, Domainlndes= 69, DDC=EUT, Elock= . TeglonWord=1454, DomainWord= 363, PhyWord= 910,
g Bits= , Bin= E, Solution= 816b
Boton, Regon o [ [ @m I Colfol: RedUsed= 87, DomainIndex= 93, DDC=BOT, Block= 0, RegionWord=3931, DomainWord= 982, PhyWord= 737,
Top_ Rt " L[] Bits= 16384, Bin= X, Solution= 83d6
- Top_Region 6 [ oew [ o Fead | wiite Col3ol: RedUsed= 88, DomainIndex= 22, DDC=BOT, Block= 0, RegionWord=1564, DomainWord= 391, PhyWord= 61,
Ton_Regon? Bits= 16384, Bin= X, Solution= 8187
Top_Regond 0 DSt ki e | e ColSol: RedUsed= 89, DomainIndez= 46, DDC=BOT, Block= 0, RegionWord= 349, DomainWord= 87, PhyWord= 738,
=) Planel
e Bits= 16384, Bin= X, Solution= 8057
Fiead 2 4
Boten et b — _— | i [ ] ColBel: RedUsed= 90, DomsinIndex= 70, DDC=BOT, Block= 0, RegionWord=3974, DomainWord= 993, PhyWord= 831,
y 18 [ [ Read | wite Bits= 16384, Bin= X, Solution= 83el
Sl re Colfol: RedlUsed= 91, DomainIndez= 94, DDC=BOT, Block= 0, Regionford=3855, DomainWlord= 963, Phyford= 575,
Top.Regiond 2 0481 460 Read | Wi Bits= 16384, Bin= X, Solution= 83¢3
- Top_Regonl ColSol: RedUsed= 92, DomainIndez= 23, DDC=BOT, Block= 0, RegionWord=1004, DomainWord= 251, PhyWord=1045,
T oon? & DD = o | vt | Bits= 16364, Bin= m, Solution= 80fb
Top_Regor E ] Read | wiie ColSol: RedUsed= 93, DomainIndex= 47, DDC=BOT, Block= 0, Regionford= 229, DomainfWord= 57, PhyWord= 484,
Block Bits= 16384, Bin= ¥, Solution= 8039
El 044 T Read | wie ColSol: RedUsed= 94, DomainIndex= 71, DDC=BOT, Block= 0, RegionWord=1566, DomainfWord= 331, PhyWord= 61,
Bits= 16384, Bin= X, Solution= 8167
ke 0t EZ _Fead | e | ColSol: RedUsed= 95, DomainIndex= 95, DDC=BOT, Block= 0, RegionWord= 231, DomainWord= 57, PhyWord= 4684,
2 0:BB 748 Read | Wil Bits= 16384, Bin= X, Solution= 8039
: Ve[S ColSol: RedUsed= 96, DomainIndex= 96, DDC=TOP, Block= 5398, RegionWord=1008, DomainWord= 252, PhyWord=1055,
% 0:8 30 Read | Wi Bits= Solution= §0fc
97, DomainIndes= 120, DDC=TOF, Block= 4262, RegionWord=128%, DomainWord= 322, PhyWord= 562,
» orc [ e | v | bite= Solution= 5142 ¢ v
st [ owes [ 7 Resd | wi 98, DomainIndex= 144, DDC=TOP, Block= 4886, RegionWord=2562, DomainWord= 640, PhyWord= 5,
: Lz i Bite= , Bin= E, Solution= 8280
s [ oo [ re Read | | wiie Colfol: RedUsed= 99, DomainIndez= 168, DDC=TOP, Block= 4356, RegionWord=2119, DomainWord= 529, PhyWord= 148,
Bits= 1, Bin= E, Solution= 8211
& 07 7484 _Read| e | ColSel: RedUsed= 100, DomainIndez= 97, DDC=TOP, Block= 6232, RegionWord=4356, DomainWord=1089, PhyWord=1089,
& [ oeu | o Resd | Wit Bits= , Bin= B, Solution= 8441
- ﬂi‘ ColSol: RedUsed= 101, DomainIndez= 121, DDC=TQP, Block= 4262, RegionWord=1049, DomainWord= 262, PhyWord= G52,
70 0219 2148 Read | Wil Bits= 32, Bin= B, Solution= 8106
ColSol: RedUsed= 102, DomainIndex= 145, DDC=TOP, Block= 4786, RegionWord=3170, DomainWord= 792, PhyWord= 210,
& 07 4604 Pt | _wie | Bits= 1, Bin= E, Solution= 8318
o [ = ColSol: RedUsed= 103, DomainIndex= 169, DDC=TOP, Block= 4302, RegionWord=2851, DomainWord= 712, PhyWord= 617,
® — = | | e Bits= , Bin= E, Solution= 82c8 ¢ Y
@ [ o[ w2 Read | | wiie Colfol: RedUsed= 104, DomainIndex= 98, DDC=TOP, Block= 5912, RegionWord=4360, DomainWord=1030, PhyWord=1091,
Bits= 16, Bin= B, Solution= 8442
N I Read | _wite folSol: RedUsed= 105, DomainIndes= 122, DDC=TOP, Block= 4186, ReqionWord=3633, DomainWord= 908, PhyWord= 109,
Bits= 32, Bin= B, Solution= 838¢
FRiead 2 -
@ B B et | it | ColSel: RedUsed= 106, DomsinIndex= 146, DDC=TOP, Block= 4530, RegiorWord= 376, DomainWord= 94, PhyWord= 796,
9 [ 540 Read | Wi Bits= 1, Bin= E, Solution= 805e
_I_I ColSol: RedUsed= 107, DomainIndex= 170, DDC=TOP, Block= 4254, RegionWord=3599, DomainWord= 899, PhyWord= 31,
Bits= 1, Bin= E, Solution= 8383
olfol: RedUsed= 108, DomainIndex= 99, DDC=TOP, Block= 6616, RegionWord=4364, DomainWord=1091, PhyWord=1033,
Bits= , Bin= E, Solution= 8443
ColSol: RedUsed= 109, DomainIndex= 123, DDC=TOP, Block= 4186, RegionWord=3649, DomainWord= 912, PhyWord= 143,
Bits= 32, Bin= B, Solution= 8330
ColSol: RedUsed= 110, DomainIndex= 147, DDC=TOP, Block= 4426, RegionWord=4366, DomainWord=1091, PhyWord=1034,
4 |
[ Ln 2104235, Cal, 155 [ INS
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ammm Identified uyM2 Software Errors

False failure captures:

Start Page I/ Test Parameters /Raster Window r Parametrics * X
1:1 Raster ---Columns-— Full Chip Raster* X (512:1) ¥ (512:1)

*Magnification § . Bit Location
. Cursor 3 W | _MBLE_ PLM Dx

Physica\:l szazz [1t706m | | 2865 |T &
LUD‘Ea‘llqsazﬂ FEIESE]

Page Byte
Cﬂunter:l 35 62
Probe Topo ‘I Hex [

frrow: [cursor x| titZoom:14 x|

E \:I:I I

peed:f1 - FC Zoom: IIZB:I 'I
A 5 bat To

So0 ALY T Show Zoom View
Mot Assigned -

I ﬂ Reset Raster % Realtime " Redisplay
Physical | |x4 T
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anmm ldentified pM2 Software Errors

Result duplication:

1:1 Raster -~ Coluns-—- Ful Chip Raster* %(s12:1) Y (51211)

1:1 Raster Full Chip Raster* R(5L2:1) ¥ (512:1)

Bit Location
Cursor % ¥ MBLK_PLN DO

Physical] 102606 [ 102047 lﬁ ’T ’T
g [ iaa [ am || L

Page  Byte

Counter 40 | a1s1
Probe Tapo 7| ew [
| | 2
seedi 7 F zoom: [zt ¥
Assign Spacebar To: N Asign Sparebar To: Show Zoom View
ot Assigned ok Assigned -

| | ResetRaster | (% Restime ( Redisplay v| | ResetRaster | Reabtime ( Redisplay

physcal x| 4 ¥ Physical — ¥| x4 x

—
agfcatin | Magniication =11 0 r Fullchip

Raster Ful Chip _(+

Bit Location
Irsa

k3 I3 MELE_PLN DQ

Physical| 102787 | 39332 ’m ’E ’—n
Logical: 78 [ 3181 ’_D
Page Byte
Courter] 78 | 3181
Fraro =l

propi[orsor v] titzZoame[is
wed - FC Zooms [126:1 =
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60 series Part Type | Results:
Verified Tests:

 StatPage ' Raster Window | TestParametars

11111 o ——Columns-—-

A ESDA Physical Col: 9074¢  RoW: pags
Full Chip Raster* x(512:2) Y (512:1)

L63BDFTX16BX PLANE 1| 'LOGBLK 22139 PHYBLK | 3155

ROW Even  LBYTE 2747 PBYTE 1254 DQ |5 PAGE Even

The top images on the right show
bitline fails in the uM2 and the
related probe output data.

The bottom two Images show

further failing bitlines but from a
different defect.

ESDAPhysical Cal: 56705 ROW: posg

L63BDFTX16BX PLANE ) LOGBLK (4000  PHYBLK|38¢  ROW Drain (LBYTE 877 PBYTE 3545 D

H H E N ylcron®
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60 series Part Type | Results:

Verified Tests:

ESDA Physical Col: 16695  Row: p54

Le3BDFTX16 PLANE |1 'LOGBLK 3819 PHYBLK 2955 ROW Ddd LBYTE | 290 PBYTE 3978 DQ () PAGE Dcd

The images to the right shows a
verified fail related to a drainline in
the uM2 with matching probe data
location.

™
el

ESDA Physical Col: 3372 Row: pagg

Images to the right display a
verified wordline fail in the pM2
and the data verification.

L63BDFTX16 PLANE §) LOGBLK 397( PHYBLK 969 ROW |{idd LBYTE | 12796 PBYTE 1656 DQ |7 PAGE Even
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60 series Part Type Il Results:

Verified Tests:

The images to the right show an
example of a bitline fail in the pM2
and the matching byte correlated
with probe data.

A drain related fail is displayed in
the bottom-left image (UM2). The
blocks and column affected are
displayed (bottom-right image).
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PBYIE 1965 DQ 5 |PAGE Fven
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e
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S shon Zoamfew
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5 ESDA Physical Col: 8105

ReW: 11249

Le3ADFTX16 PLANE ) LOGBLK 5763 PHYBLK 312 ROW Fven | LBYTE 2392 PBYTE #(52 PAGE Dcd
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Conclusions:

» The MicroMate is applicable for Nand 60 series testing

» Testing time for a range of blocks is greatly reduced when compared
to the Nextest (testing is between 1-2 minutes). Furthermore, a greater
range of blocks and even the entire chip can be tested in less time.

» The GUI interface makes it easier to carry out multiple Bins due to
ease in setting up and altering framework variables, test configuration
and test patterns.
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