1/24

uorew.oul
uoreayjuspl
JNOUIM

uonew.ojul
uonedluap!
UIM

L Ol

¢
A
0¢ 0¢ 0l
| | |
|__ O — __| XT%>
K T il A JoA(q Y
—r- | N R NN D N G SEN G SEN Gy SN r__ P e -
— Or— ] ~= -
__L S i - _L_ I > - mmm“—w \/\Nr
T T 2z \ T oo ooy
=uni =il = Vil Emv_%&v&ﬁwﬁwﬁwﬁmm 1S
E:&ﬁc:c:t CNNKNKKNNKN
I__x_ 7T {J{ T 7T {__I P Y
| SN i
KAV AN A AN A AL AL m:r&Lr&L r&tr&[

19Y00)s abelI0)g

wisiueyosw 8oueAsAuod abelo}s

(18qoud) Jejum ¥ Jopesy

1

Jaindwod JsoH




2/24

9P0J YI_Y)H

uorew.oul
uoreauusp

0L

0L

0L

0L

0L

0L

0L

0L

0L

0L

0L

0L

0L

0L

0L

0L

0L

0L

0L—

n-

alp AJowaw |1}e|oAUON

V

i11111L.
EAARS

LI,
) )
)

LI
7)1

Wy v v v LY

0L

0L

0L

0L

0L

0L

oy

0L

0L

0L

(Joyem JojonpuoalWes)

obel0)g

¢ 9l4

>~10)




3/24

70

PO
P1

Pk-17

Nonvolatile memory die

BO B1 B2

ﬂ ﬂ ﬂ
Block0 Block1 Block2
~ Page0 Page0 Page0
~H Page1 Page1 Page1
1 Pagek-1 Pagek-1 Pagek-1

ooooooooooo

BJ-1

Block .1

Page0

Page1

Page.1

FIG.3




4124

51 &1

51 51
Loy SLEL

(il
e ol ol
R G
11 1 151 151 1 151 151 1 151 151 1
Ebisé 555;55 5<‘> 555?55556 5%&3&6
5 51 5 51 51 51 5 51
sty st (el oty
51515151 5151515151 5151515151 5151515151
S:Bié 50500 Bibic‘) 8&6&6
oty oy s
5 51 51 51 5 51
[y Ly <y
5)5 g)51 5151&51151
200 06000

FIG. 4

Probe card (lower surface)

51 51
1l
1
51 51
1y
51 51
1y
51 51
1l
1y
i
i
15 15
600

51 &1
L85
51 51
5

51\0

(
3

5]
3

1 51

51\5

11A

oI oD oD oD oI o

o



5/24

Probe card (upper surface)

61—<
Controller

FIG.5



6/24

Host computer —2

——Power supply « communication line

61
{

Controller

<51 Probe
41 Pad —10

Storage #1
(with identification information)

Reader & writer (prober)

~<

Storage #2
(with identification information)

I —30

Storage #3
(without identification information)

Storage stocker

FIG.6



7/24

L9l

9|qeL d¢T

24nq SjlM

A A p
yo -++-- |y A , // ) \ A >
Y Y Y Y
4/1 _ | J3p0d3p/Ispodus 4/1 -
aNvN -~ 903 NYHS OviNd $oy [
mv: Nv: ©v: mv: vv:
0Ll —
41 o <> Ndd
nvda [ :
S Y 47
142 Jg||osu0)
Y }
S 19

Y



8/24

(st )

|dentification
information and check code
which are read have correct
correspondence?

YES

Y

Write identification Acquire L2P table associated
$12—~{ information and check code with read identification ~ |—814
to second memory area information

Y

Create L2P table associated
S13—{ with identification information
of target wafer

A




9/24

(st )

Write request or read Read request

request?

Write request

Y

Write write data to first memory | _ g4 Specify physical address
area of target wafer corresponding to logical address [-—S18
designated by read request

Y Y

Update L2P table associated Read read target data from first
with identification information of [—S17 | memory area of target wafer |19
target wafer

i

CEnd)

FIG.9

( Start )

Is all data of target wafer
erased?

Y
@ther processing)

Erase both contents of first memory
area of target wafer and contents of S22
second memory area of target wafer




10/24

. 190018 wisiueyoaw (18qoud)
_\ _\ mu _ u_ abelo)S |eouekanuoo abelojS| JajUMm ¥ Japesy
) ) )
c— 0¢ 0¢ Ob  sopmep abeioig
ot ot [ Te# uopeuuioju | )
J09Jep ‘¢# 9|q.) dZ T
¥1 UOREYDT v# v oH co_mvéoa_ |0J)U02 Jajep)
uoeao :
S - moo._ CH €1#dl e (2 Uonewio 00¥
¢'1 U0ieaoT H 454! H 108Jop ‘Z# 9|9e1 dz1) V\
| ] Uoneao L# LL#AI L# C# UOREWLIOJUI [0JJUOD IBJEN
uoneao| uonew.ojul (}# Uonewlojul
|eaisAyd sbei0)s uoljealuap| sbeiojs Jo9Jop ‘|4 d|qel dz)
L # UOI)BWIOJUI |0JUOD JBJeNN
{ uoljeuwoul 9|qe] uswabeuew uonewIojul /

70¢  UONEDo| Jajepn

10€

UOIEOLUSP! JOJEA

19]|0U09
Wo)sAg

€0¢

ejep Juswabeue|
81eM|os p1z— JeAup 8aIne(
ele— washs a)i4
¢he— SO
9L¢—{ |00} uswabeuew abeio)g LLlZ— uoneoddy
(Nv¥@) Aowsw utepy

108$8201d

Ja)ndwod 1SoH

¢0¢

10¢




( User request )

Read/Write or add/
remove wafer?

Read/Write

S32

Read or Write

New write or
additional write?

New write

11/24

Add/remove wafer

Additional
write

New write processing

(initial write to wafer

without identification
information)

—S34

Y

Additional write processing
(second and subsequent
subsequent write to wafer

waith identification
information)

— S35

Add or remove?

Remove

Wafer addition

processing 538
Y
Wafer removal
processing — 539

Y

Read processing
(read data from wafer with
identification information)

— 536

FI1G. 12



12/24

€91

BJep Jasn INOYNIAA BJep Jasn INOYNIAA
8p02 %08U0 INoYIAL | 8p0d %08yd InoYlIpA
uonew.ojul uonew.ojul

UOIEOLUBP! INOYHAN

UONEOLIUBP! INOUNA

Bjep Jasn Jnoy
EJep Jasn INoyi 9P02 2892 NOYIAN
9P0J %98y JNOYYAN uoljewoul
uorew.oul abueyox9 : .

uoNeOIUBPH INOUIN /| epepy oo s HOPHINOWIM

r#obel01g

Z#obelo1g

|#obel0)1S L|V Qomeem

e S

ped |

ped |

ped |

19)00)s abelo)s 0l— aqoid 19

owm J3J|05u0)
aul| uojedIUNWWOI
Addns Jamod —

(LT

wisiueyosw aouekaAuod abelo)s

Jaindwo?d 1SoH

)

G

v

0¢
X i UOIJRWOUI
O Lid LOI}e20)| JaJep)
O et
O cH vam
O L#
99Uasqe
10 mocmmen_ sbei0is

%0

X | X|X]|X

cH#

)

(91| auy pue 8|qey 4z 1)
uoljewlloul |ouo9 Jajepn

00v

X

V#

9oUasqe
10 90Udsald

obelo)s

(uorjew.ojul uoiedlUSD!
UMM JBJeM OU SI 818U} YOIUM Ul 81e}S) 8)els [eru|




13/24

Pl 914

BJep Jasn UY)Im « ejep Jasn Jnoyjip

BJep Josn JNOYIM eejep Josn Y Bjep Josn Y 3000 Y08 Ui < 3p00 Y082 INOLIM
9P09 %33Y3 JNOYHAA 9P03 39349 UM 9P09 %93Y9 YIM co:mE._oE._ UONBIIUSPI YIM .
uonewojul uoneuojul uonewojul UOIBWOJUI UOKEILIUAP! JNOYIA
uoneaiusp! INOYIAA uonealuspr YUAA uonedluspr YA oBUBLOX . o .
r#obelo)g z#obelo)g Emmﬁew _&mm M m#mmeem
ped ped] ped| -« ped |
19%00}s 86eI0}S 0l—  agoig ;@
ovm R %)
oUI| UONEDIUNLUWIOD -
Addns Jamod —
wisiueyoaw aoueAaAuod abelo)g J8)ndwio? 1SoH
) i )
0¢ ¢
X G# X G#
HONELLLIOY (o1l 843 pue ajqe} 4z 1)
O i UOIJB0| JaJe X i .
. UOIJBWLIOJUI [0JJU0D Jaje
ayepdn<O cH O«X et HELHO O o 007
O z 20¢ O z -
ojepdn«O 4 O 4
souesge | oo 90UBSGE | o6 (UOIJELIOJU UOEDIAUSPI JNOUYIM
Jo Bouaselg | OIS Jo Bouasalg | VIS Jajem 0} a)LMm [erul) Buissaooud ajum ma (1)




14/24

(St )

target wafer without
wafer control information and
with wafer location

Absence s 49

information? Not execute processing

since there is no new writable

Presence target| wafer
S43
|s target
wafer conngected to Not connected S44
Probe? Y {
Convey target wafer
Connected to connect to Probe, and

update location information of
each wafer replaced

confirmed whether
identification information is
correct by reading identification
information and check

Correct ,
= with identification information

Incorrect
= without identification information
(Random value immediately after

production)
S47 S46

Y ( Y {
Write identification information Since there is no wafer control
and check code to target wafer information, determine wafer

with identification information

Y 8?8 as error

Write user data to target wafer

S49
Y (
Add control information of
target wafer

[

(e ) FIG15




15/24

91 914

abueyoxe Jajep)
B)ep Jasn oYl Blep Jasn Yipn Blep Jasn Yl S1LIM [BUONIPPE B8P Jasn Y
9P02 %9849 JNOYIAA ©P02 %9343 YN 9P02 %9843 YIM . 909 %9949 UM .
uolewoyul uolewolul uoleWIojul UOIBULIOLUI UORBOIUSPI YA
uoneaiuspl INOYUAA /- \ uonedaluspl YA uoneaiuspl YAA . I
e .| @bueyoxs S :
p#obeI0)g c#ebeiog P ebeig | OIRM i enobeiog |
ped] ped] ped| <~ | pedl
1¥00}s aBeI0)g 01— 80#_4 ;@
ovm 19]j04)U0Y
aUl| UONEOIUNLULLOD -
A ddns Jamod —
wsiueyosw aouefaAuod sbelo)s Ja)ndwoo 1SoH
) )
0¢ 4
X Git X G#
UORELLIOJU (8M11 8y} puE B|qE} d2)
O i UOREd0] Joje/N X i UONBLLIOJUI [01)UOD JOje
ajlepdn<O cH ajepdn«<O ot AL IO oM 007
O 7 20 O o r
sjepdn«-0O £ O 1
Souasqe OoUSSqe | aBeio (Uonewlojul uolealuSp!
1080Uasalg | SOI0IS 10 8oUssald S UIIM JaJem 0} 8)LiM [BUOTIIPP.) 8)lM [BUOTIPPY (2)




C

Stat )

S51
|s there
target wafer with wafer
control information and with
wafer location
information?

Presence 8?3

16/24

Absence

P B

Specify identification information
of target wafer from wafer contro

Not execute processing since

| there is no additionally writable

information and wafer location target wafer
information [
¢ S54
|s target
wafer connected Not connected ¥ S55
to Probe? ﬂ
Convey target wafer to

Connected

connect to Probe, and update
location information of each
wafer exchanged

S56

confirmed whether
identification information is
correct by reading identification
information and
check code?

Correct

S58

Does
. identification
information of target wafer
match identification
information previously
specified?

= with identification information

Incorrect = without identification information
(random value immediately after
production, or either identification
information or check code is destroyed)

7
¥ 59

Since there is wafer control
information, determine wafer
without identification

information as error
|

Y

Not match (there is risk that wafer
location information is destroyed)
8?9

[

Since intended wafer is not
conveyed, determine wafer
as error

<Y

End

FIG. 17




17/24

Load control information of

target wafer i

nto controller

— S60

\

[

Write user data to target wafer

— S61

\

[

Update control
target

information of
wafer

— 562




18/24

6l 914

BJep Jasn Yyl
BIep Jasn INOYMIN BIep Jasn Yl BIep Jasn Yl mnﬁo% v_om%c%»>
9P0J %33y INOYIA 9P03 %33Yd Y 9P0J %9342 YN UOReWIOjUI
uoljewoul uoljewoul Uoljew.oul aBueyoxe  \ uoneayuapl G
uonedliuspl INOYIAA /- \ Uoieduspl YA uoneainuspl Yy EEI) o
vobeI0)g zobeI0)g | sebeiojg | — | ewebeiojg |
ped| ped] ped] ped |
19)00)s abelo)g 01 Bo_n_a ;@
ovm J9||04u0)
aUI| UONBIIUNWWOD
Addns Jamod —
wisiueyosw 8dueAsAuod abelo)s Jaindwo? 1SoH

)

)

00¥

0¢
X GH X C#
uoRewLIOu (831 8U) pue 9[ge} dz)

O v UOIJBOO| Jajen X i UONBLLIOJUI [013UO JBJBAN
a1epdn«—O et O i

O 7 20¢ O o |
ajepdn«<0O E: O H#

90UasSqe 90UaSqE

10 80UbSs) | 2BelNS 10 0SBl | S0RI0IS

Buisseooid peay ()




(St )

S71

s there
target wafer with wafer
control information and with
wafer location
information?

Presence S73
{

Specify identification information
of target wafer from wafer
control information and wafer
location information

Y

S74

|s target

Connected

wafer connected to S75
PrOM [ {
Convey target wafer to

19/24

Absence

S72
Y {

Not execute processing since
there is no target wafer with
data to be read

Not connected

connect to Probe, and update
location information of each
wafer exchanged

S76

confirmed whether
identification information is
correct by reading identification
information and check

Correct
information
S78

Does
identification
information of target wafer
match identification
information previously

specified?

Match

= with identification

Incorrect

= without identification information
(random value immediately after
production, or identification information
or check code is destroyed)

8877

Y
Since there is wafer control
information, determine wafer
without identification
information as error

Not match
(there is risk that wafer location
information is destroyed)

i

Since intended wafer is not
conveyed, determine wafer
as error

|

SS79

Y

Y

FI1G. 20 C

End




20/24

Load control information of
target wafer into controller

—S80

Y

Read user data from
target wafer

—S81




21/24

¢¢ 914

uonIppy

BJep Jasn oYl BJep Jasn oYl ejep Joasn Yl ejep Jasn Yl mw%% hwmmocﬁ_b?
ap00 0042 JNoYIM | [ 8P00 o8y INoUIIAL | [ 8p09 %oBYD LA | [ BP0 %08 Ui oo
UoNEWOUl UoNBWOul UonBWoul uonBwoUl obueLoxe HEULIO!
uogealjuspi Inouipn/  \uoneyuapinoypn/  \uoneatnuspl yia /) \uoneaunuapl Ui/ | ey N orooRiioP HIM
>  crebelolg r#obelI0)S c#obelo)g |#9beI0)S LIYA| m#mmsem
ped | ped | ped | ped | ped’
1900)s abe.o)g 0l @8goid xw
owm 19]|0JJU0D
8UI| UONEDIUNLULIOD -
Addns Jemod —
wisiueyosw adueAaAuod sbelo)s - @3&8 1SOH
) )
0¢ 4
OeX Gt X Gt
o Iorp, (21 Ly pue a1ge} dz7)
o il UOKEDO] JOJEM X i UOIJBLLIOJUI [04)U0 JojE
O z 206 O z -
O L# O L#
aouasqe soussqe
10 8oussolq | 8PBI0IS 10 8ouasalq | ©0BIOIS Buissao0sd uomppe Jase ()




22/24

( Start )

Y

S91

Is new wafer
physically added to
stocker?

Add location of new wafer to

wafer location information [ 592




23/24

bC O 14

A

JoXJ0]S
Wwol] sAOW™y

Blep Jasn Y BJep Jasn Y BJep Jasn Yl
9P09 %9943 Yl 9P0J %983 YU 9P02 %98Yd YU
uorew.oul uoljewloju uoljewJojul
uoneaynuspl YA uoiesaynuspl Y uonedyuap! Y
| pebeiojg | Ziabel0)s #abei0)g
ped| ped] ped]
19)00)s abelo)s

LT

)
0€

abueyoxa
ETEN)

eJep Josn LI
9p09 %9942 Yl
uolew.ojul

uonedliuspl Ui

i,

-

01—

18]|03u0)

aUI| UONBIIUNWIWOD «
Addns Jamoq

wisiueyoaw aoueAaAuod abelo}g

)

Jaindwod 1soH

AN

00v

0¢
X G X GH#
A (21 2Ly pue 1ge} dz7)
s - HOREO! BIEM s ki UOIBLLIOU] [01}U0D JBJEA
O CH O CH
O |# O \#
90UBSqE 90UBSqE
10 80UsBlg | OBRI0IS 10 8olssl | SBei0lS

Buissaooid [erows. Jajepn (G)




24/24

( Start )

S101

s target wafer
physically removed from
stocker?

A

Delete information of target wafer
from wafer location information —3102




	19S0325-P_01
	19S0325-P_02
	19S0325-P_03
	19S0325-P_04
	19S0325-P_05
	19S0325-P_06
	19S0325-P_07
	19S0325-P_08
	19S0325-P_09,10
	19S0325-P_11
	19S0325-P_12
	19S0325-P_13
	19S0325-P_14
	19S0325-P_15
	19S0325-P_16
	19S0325-P_17
	19S0325-P_18
	19S0325-P_19
	19S0325-P_20
	19S0325-P_21
	19S0325-P_22
	19S0325-P_23
	19S0325-P_24
	19S0325-P_25



