RAMXEED

*E!') FeERAM "Ry
256K (32 Kx8) E v ~ SPI
MB85RS256LYA

mg =

MBS85RS256LYA 1%, NEFRMEA TV vV EZER T D2MFEBER T oA LY a7 —FCMOS 7 & 2% AV7=32,768 7 —
K x8 &' MM FeRAM (Ferroelectric Random Access Memory: SRR T X LT 7 A AE U ) TT,MB85RS256LYA %
BEj# A SO EBRE FCOBENSMLIE L 225 FRICHE LTV ET,

MB85RS256LYA 1%, >V T AR 7 =5 1A & 7 x=—A (SP) M L TWE T,

MB85RS256LYA I%,SRAM D X 1T —Z Ry 0 7 v TRy TV 1T 5 2 L F— RN RE T,

MBS85RS256LYA ([ZEFH LT D AE Y /LT 108 BIOEAL /FilH LEWENRARET, 7 T v ¥ =2 AE U X° E?2PROM O EHE 2
AIREEIE A K& < REY £97,

MB85RS256LYA (37 7 v ¥ 2 AE YR EPROM D L ) R RWEIALKMIZNEL ET , FALOFHFLRHIZE v T,
L7EENo T, EBALRE TRHOLO— 7 AN E LEY AL

mEF K
- By MERL 132,768 7 — K x§ ' |k
« ARy Lk T R R 1256 7— K x8 B k

COFEBIZRY 3EETOY 7 u—fiE THEEZRELET,
- =—7 ID BRE
N A 64 £

ZOEMICIRY 3EETHY T u—hik CEEREELET,
U TNNRY T 2T A Z T = —A :SPI(Serial Peripheral Interface)

SPIE— [ 0(0,0) & E— 13 (1, 1) (%

- BRI : 50MHz (Max)
< FIAL FEH Uik 2101 [8] (+125 °C), 10 [A] (+85 °C)
© T — A RREREE :193.9 4F (+85 °C),

40.7 4 (+105 °C),
10.1 4F (+125 °C), + 125 °C Z&M4EF T 10.1 FELL BT DWW Tk AT

- EifFEREE 17V ~195V
- IKHEED (EEEIRERL 3.0mA (Max@50 MHz)
A B A BT 150pA (Max)
o PRI :—40°C ~+ 125°C
s Ry = : 7T AF » 7 SOPS £V (150mil)

72 AF > 7 DFN,8 ¥’ (5Smmx6mm)
AL RoHS FEAICHEHA L TVWET,

BrEEIas s —A2F) VY a— 3 VIEASHIZRAMXEEDIE A S A ZEE L E LT,
RAMXEEDMX AL IR O H@O RS A O F 5| X & G EE LY R—F L TWnE £9,
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W i FHEREER EA

InFES | WFA HReER A
FvTELT MET -
o F v T EBEPURRBIZT D7 0D AN TI, CSA“H” LXADEE |, F v FITIHER (R

1 Cs H A )IRIEL 721, SO 1L High-Z 12720 £9. 20L&, s OATNIFEH S E S,
CSHL" LD LE F o3BT 7T 4 7)IRREE 20 4, 4 a— FANENCCS &
SEH FIFAMERH Y T,
T4 N TaT T T o

3 Wp | AT T A ALV AIAOERDZ T DT, WP & WPEN (B AT —HF X LU
) BR)ENRBEELT, AT —FAVIURFOE AL ETaT 7 b LET, s,
(W EALTaT 7 b 22 LTIIEEN,
AR—IL Ria
F o T EEPREBICE T Y TAAR D 2R IET 5 & S ITHA LEJ, HOLD 28 “L” L

7 HOLD | ~uo& &, A—/b REIEL 72D , SO I3 High-Z 12 , SCK, SI & don’t care [Z72 ¥ E97, Fl/2
AL TR —L REIE] 2B L TSRSV, AT, WEET VDD i 2 71T v 7S
NTWET,
YUTNT vy b

6 SCK | YU T AT —=FDANMADIdD 7 vy 7 A bi§ T, SHIESCK O3 BV = » IR L
THVIAEN ,SOIXSCK DL T Y = DI L TS E T,

5 SI VU TNT =2 NI
SUTNT—=EDANEET T, AXa— K, 7 FLR,EALT =2 E AN LET,
U T NT— 2 I

2 SO YU TAT—ZOWMINETTT, FeRAM A EU AT LA DOFHM LT —4 AT —H ALY
AZ DT —FZ NN ENET, AF /3 A KL High-Z T,

8 VDD | SR EE

4 VSS 75w R
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TFRLRADLA
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SA b TUT
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T—H2LIRAE
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MB85RS256LYA

BYTILRYTSI)LAL 32T —R (SPI)
MB85RS256LYA X SPI DA L—7 ¢ LTEHELE T, SPILR— M &z~ 7 aary he—S3 AW TERDOF v~
T AN TEFET,E ,SPLAR— 2R TRV A 7 aay ha—F5 TE ST & SO & 3 Ak L O3

HZEHLTEET,
SCK
MOSI
MISO
SO SI SCK SO Sl SCK
SPI<4/- 1 MB85RS256LYA MB85RS256LYA
arveko—3
cs HOLD cs HOLD
ss1
5S2
HS1
HS2
MOSI : YRA 7 RRAL—TA >
MISO : RRBAVAL—T7Y
SS RL—TELYF
HS :hR—ILFELI b
SPIR— b HIHZED S X T LERKE
<450 SO Sl SCK
AvhE=3 MB85RS256LYA
cs HOLD
SPI R— kD EULMEED ¥ X T LB E
4 rRAM D DS501-00080-2v0-J



B RXRT—3ALIRA

MB85RS256LYA

Ev &S Ev k£ Bz
AT —BAVIAZTA NTaT T b
FEEHME A E U (FeRAM) 725725 By RT3, WPEN (X WP AJJ & Bt L
7 WPEN TAT—H AV IVAYDEALETaT 7 FLET ( (RERART 0T 7 b
#5M), WRSR 22w RIZ KA EIAZA ,RDSR 22~< > RIZ K AFiH LAsA]
BETT,
Afit
6~4 — RIEEFMEAF Y5725 >y hTWRSR 22w RICT X AEIALDARE T,
INHDE Y MIEALETANRDSR o< FTHAH SN ET,
3 BP1 Jayrsrars ks
FHEREA T Y B2 5E Y T, WRITE 22~ RIZRBITF A EIAAL T 0
T INDOTa I, XEERLEST (M Ty uTrs b 28K),
2 BPO WRSR =1~ RIC & 5 #EiAZ  RDSR 2~ RIC L B FH LANTTHE T,
FA M F—=TNT v F
FERAM 7 L A BEIORAT —H AL DA X REALAFETHDL L a7 LE
4., WREN = RTktwy F ,WRDI2iw> FCTU&w hL%J, RDSR =
<V RCHEHULNARETT A WRSR 2w RTEXALZ LI TEXERA,
WEL 1L FOBEMED®%R Y > hE3hE T,
IR FIF 1%
1 WEL WRDI =~ > FERaEk%
AL REE EIA LT — NICRHS L TR Y | LI Fo#E% S WEL 12V &
FENT 8 L CEARa~Y Y REFETTHZENTEET,
WRSR =< K
WRITE 2+ > R
WRSN =< K
SSWR @t~ K
0 0 “0” [HE T,
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MB85RS256LYA

B ARa—F
MB85RS256LYA (T4 Xa— R THESND YEOa~ Ly REZIT T T, 4Aa— X TFTRIRT 8 E Y Fh bR
Ha— RT, NS OER o — FIZAN LARNWTL E &N, Fa— FANFITCS 23 b EiF 5 & a~wy NEET

SNFEFA
a—F4% T RE ARa—F
WREN Ty NI P R=TNT v F 0000 01108
WRDI Vty oA M X—T VT T 0000 01008
RDSR V—RAT—FALVRS 0000 01018
WRSR FA RNATF—H ALV AH 0000 00018
READ J—RAEY a—F 0000 00118
WRITE SARAEY a—R 0000 00108
FSTRD Ty —ARY—FAEYa—F 0000 10118
RDID J— R34 2 ID 1001 11118
RUID J—Rox=—2ID 0100 11008
WRSN FGA BTV T T R— 1100 00108
RDSN U—Ry U T I _— 1100 00118
SSWR FA PARY Y BT H 0100 00108
SSRD N A R e 0100 10118
FSSRD Tr AP — RRR Y ks F 0100 10018
1100 11108
RFU Y A= 1100 11118
1100 11008
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mav>UR

- WREN
WREN <> FIZWEL( 94 b R—TNFvF) & “1” ity b LET, EALBE (WRSR =< F WRITE =<

“ K ,WRSN =< K SSWR 21~ R) 1T HHITIZ WREN 2~ RTCWEL%Z %y T2 0B RH Y £,

/

0 1 2 3 4 5 6 7

High-Z

SCK

SO

- WRDI
WRDI 22~ X WEL( 74 " X—T VT vF )& “0” 1ZV ¥y hLET,WEL NV &y FEhd & EIALEME

(WRITE =~ K WRSR =2~ F ,WRSN =< K SSWR =~ R)DNFET IR R 1,

SCK

High-Z

jip

SO
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- RDSR

RDSR 2<V RIZIAT—H ALV RAX DT — X &t HAH LEJ,SIIZ RDSR DA _a— K& AS% , SCKIZ 8 ¥ A1 7L
Dray 7 EANNLET, Z0L X SIOEITERTT,.SOILSCK DTV =y PICRAM L TH/IENET,RDSR ==
v FTIECS O IR SCK 2% 0§t 5 2 E TCAT —Z AL P A X B0 IR LA T Z & b ATRET T,

Invalid

@
o
o
o
o
o

E

Data Out

0 XA X R XA Ko

LSB

- WRSR

WRSR 2 RIFAT—H AL VAZDORFREAEY By MIT—F 2 EEX AR ET,SIHTIZWRSR DA ~Xa— K
D%, 8By NOEALT —H B ANNLET ,WEL(F7A4 b X —7 /7 vF )X WRSR a2~ FTIIEIAALTE EHA,
Ey ISk T S SIOEIZERIENET AT —FALIZZDOE Yy 0“0 BETHY EBRALTEXEFAEY B
03ttt 2 SIOMEIFMEH SN E T WP B 713, WRSR 2~ > RORITHIE CICLPHERE L, 2~ R —~ L R
TETEHELRNTLEEN,

1\ /-

Instruction Data In
s Vo o o yAOXIERYO AN

High- Z
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-

* READ

READ 2~ R{ZFeRAM A E VLT LA DT —H &5t H LET,SIICREAD DA Xa— R E{EED 6By DT
RLAZ AN LET, 7 FLRADOER T 1 By MIERTT, ZD% ,SCKIZ8 VA 7D rma vy 7 A LET,SO 1L
SCKDY TV =y PICRH L THAENET, ZoFEH LT, SIOMEIZEN T, CS 2 b iF 5 & READ =2+ o Rk
TLETA,CS S LTHNCHIEHE SCKIZ8 YA 7T oruy 7 2%k 6T, 7 RLAZHBIA 7 ) AV
FLUCRHLERT D Z ERAEETT I BT RV AIWZET S L a— A — LT 0 FHITEY |, BeH LA 7 I3Es
B < binEd,

s \ [
1 23 456 7 8 9 10111213 18 19 20 21 22 23 24 25 26 27 28 29 30 31
ARa—F 1B6EY 7 RLR

sl \ooo0o0o0 of1 1 ‘.... 10 - .....m Invalid

MSB oz '—SB MSB Data Out LSB

SO : 200086808008

Invalid

- WRITE

WRITE =< > RIZFeRAM A E YV ELT L AT — X 2EXIALET SIKWRITEOARa— REEEDO 168y FD
TRLABLEOSE Y hOEAALT —FEANLET. 7 LA ML 1 By MIEZTT, 8 By hOEIALT —F %
AJJLTZFE CTFeRAM AT Y BT LA LT —F #E AL ET.CS &L EIF 5 & WRITE 2~ Ridf& T LE423,
CSAL HITRICE XX EALT — 2 %28y FFORVEHTHZE T 7T RLAZBEE A 7 U AL L TEIALERT
HZEDFRETT HEMT FLRAIZET DS u— A — "L TOFEHMIIREY , EBALY A 7 TR BT b ET,

cs \ /
1 2 3 45 6 7 8 9 10111213 18 19 20 21 22 23 24 25 26 27 28 29 30 31
ARa—FK 1B6EY 7 RLR Data In

s 000 0 0 of \o[EEEM- - - BEEEDUDEE RN

MSB . LSB'MSB LSB
High-Z
SO
- FSTRD

FSTRD =< Ki{ZFeRAM A E VLT LA DT —X & i LET,SIIZFSTRD OA_Xa— REEED 16 £ hD
T RLRITHENTH I8 E Yy 2 AN LET, 7 RLAD AL 1 By MIEY T, 2 D% ,SCKIZ8HF A 7LD 7 ay
AN LET,SOSCK DS TV = v IR L THASNET, ZOFH LT, SIOEIZES TH.CS 232 H Lif 5
L FSTRD == FIF# T LET 2, CS v LITBNCEI &5 SCKIZ8FA 7T rm v 7 2%k0kiT5Z LT, 7 KL
2EBABA L7 VA ML TR LERIT S Z ENFRRTT g BT FRLRICET S L r—/L A — L TOFHIZE Y
e LA 7 WIEBRIR 2 < el L E T,

[STR [
o« 012345467 8910111213 1415 21 22 23 2425 3031 32 33 34 35 36 37 38 39
K . .
16 Ey 7 FLR (BEY k&I
Sl 0 11 “@...@9@ L2 X1 XX xxxX-- ).(XX Invalid
"MSB High-Z LSB MSB DataOut LSB
50 7X6Xs X2 3 20 o)y -

Invalid
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-

* RDID

RDID 2= Ni&,BEEDT /314 A 1D ZHiAH LE T, SIH 71 RDID O A2 — K& AN, SCKIZ32 %A 7Dy
0y 7 ANNLET, ZDLE, SIOMEITHES T, SOIXSCKDON. TV = v JIZEE L CTH A & E 4, /713 Manufacturer
ID (8bit) / Continuation code (8bit) / Product ID (1st Byte) / Product ID (2nd Byte) DNEIZH /1 S 41 E T,

RDID =< RCIE,SCKIZZ By 7 k0T A ETRE Y hOTFT A AID A LET, H1#, SOITRKE ~

RO IIREER CS O EF E TR LE T,

Cs \ ce /
0O 1 2 3 45 6 7 8 9 10 11 31 32 33 34 35 36 37 38 39
SCK
Sl ; i
[1\o of1 1 1 1 ‘1\ Invalid
Hich.z ' Data Out Data Out
Ign-
s0 3 020606600
MSB LSB
bit
4 3 2 1 0 | Hex
Manufacturer ID 0 0 0 0 0 1 0 0 041 |RAMXEED
Continuation code 0 1 1 1 1 1 1 1 TFu
Proprietary use Density Hex
[Product ID (IstByte) | 0 [ 1 [ 0 0 | o | 1t | 0 | 1 [ 451 |Density:00101s = 256Kbit |
Proprietary use Hex
|Pr0duct ID (2nd Byte) | 0 | 0 | 0 | 0 | 0 | 1 | 0 | 1 05u |
- RUID

RUID 2= KiE, T XA AT LIZ—ED 64 £y bO=—7 ID 2% L E 7, ST 1IZ RUID OAXa— K& A
#%.SCKIZ64H A 7 NVD 7y 7B AN LET, 20L& SIOMITEL T, SOILSCK DTV =y VICHEMLTHA
EhET,

2=—7 ID 1TV 7 —0ORi% TT —ZBMEFEFEENE T,V 70 —OFHRMEIZHONTIEIR U 7 v —5008 X OREHIR )
FBRLTLEEN,

s\ —
0123 456 7 8 9 10 11 63 64 65 66 67 68 69 70 71
SCK /
s \o/N\o of1 1\o io/ Invalid
. ' Data Out Data Out
so - PEOEEHREME_)
MSB
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-

- WRSN

WRSN 2= KT, —EOHLEARAGER ) TV U N—G8IRIC T — & & EIAAE T, S 712 WRSN O A ~Xa— K
D% 64 By NOEALT =2 EANLET, —ET —F &AL L VU TV o S —EIIEEE S, LIEIX WRSN =
VU REMFHLTH EEETLHZ LT TERI AR ET,

WP 71X WRSR =< ROFITHTE CICHMTEEEEL , 2~ Ry —F U AR TETER LRV TS,

CS \ ce /__
0 1 2 3 45 6 7 8 9 10 11 63 64 65 66 67 68 69 70 71
SCK
Datain Data in
sl J1 1\o o o ofr\ofedfezferfed” - XeX7XeX=X )2 Xo)
SO High-Z
- RDSN

RDSN =< NI ,WRSN 2w RCEZXRAENTZ64 By FDOT Y TS R —%FiA M LU ET, SIETIZ RUID O
Na—RE A% ,SCKIZ64 A 7Dy 7B AN LET, 208X, SIOEIFEZTT,S0 1L SCK DY F Y =
DIZFE# L THA SN ET.WRSN BRETENTWVARNWT AL ZTELEE y "o BNHAHEShET,

Y TNFUNR—F) T —ORIETT — 2R INET, Y 7 — OO TR U 7 e —5 B LORE
HWIEZHL L EE0,

01 2 3 45 6 7 8 9 10 11 63 64 65 66 67 68 69 70 71
SCK
SI ;1 1\0 0 o 0/1 {1\ Invalid
\

Hich.z ' Data Out Data Out

| -
0 — 90006060000

MSB LSB
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-

- SSWR

SSWR 2= RiZAXT v /L& 7 ¥ (256 /SA Rinb7e D FeRAM A E V) OFFEEGEIR ) 107 — % 2 EXAHE 4,811
SSWR DARa— FEFEEDI6E Y FOT RLABINSE Yy hOEALTFT—ZE AN LET. T FLAD E{i8E v k
TS T8 By FOBRAT —F Z AN LA TARY ¥ L 7 X ICF— 4 2 BE AR ET.CS &b EIF 5 &
WRITE =~ > RIS T LETA, CS 3L B RICR XX BALT — 44 8 Uy MOk VEITH LT, 7 RLAZH
a7 VA R LTEARERUT D ZERWRRTT M LT FLRAIZE LGS, v — A — 387, Uo7 —#
AN L 700 F3,

AN X7 ZIFZ) 7 a—ORIBETT — 2 PRFEINET ) 7 —OFMHIC O TR U 7 e — 5 L OVRE
WM 2B LT ESN,

s\ [
0123 456 7 8 9 101 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
SCK
FRa—F 1B6EY 7 RLX DataIn
st \o/1\o 0 0 0/—\0 ' ..ﬂ...ﬂ.ﬂ..ﬂﬂ
MSB e LSB NISB LSB
50 High-Z
- SSRD

SSRD 2= RIZANL v /L& 7 # (256 A Fb 725 FeRAM AE U ORBMER ) OF —# 252 L £, 812
READ OARa—REEED 16 By hOT RLAEZANLET, 7T FLAD LML 8 By MIEH T, ZD% , SCK I 8
YA INDI vy 72 AJJLET,SOIE SCK OIS FY =y VICEMIL THASHET, ZoFEH LY, ST OMEITHEL) T
$,CS Z3H EiFDH L SSRD =~ RIFT LETA,CS Y EIFHNCHI &HiE SCKIZ8 VA 7D r w7 2k
F5ZL T, 7 RLRZHBIA 27U AL FLTHHLARIT S 2 ENARETT K L AZE LSS, n— A — T
1IThhEHA,

AN R I 2T 7 a0 DR TT =PRI ET, ) 7 — ORI HONTIIR U 7 n—5ffls JTORE
HiMI 22 L T X0,

S [
01 2 3 456 7 8 9 1011 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
SCK aam
ARa—F . 16EY 7 FLR
s \o/T\o o/m\o/1 1 lnalnalnm invald
'"MSB High-Z LSB MSB Data Out

30 7 EBEBBIIB!I

Invalid
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- FSSRD

FSSRD 2= RIZARY ¥y L7 ¥ (256 /314 b 5722 FeRAM AE Y OFREIR ) OF — & &AL ET,SIIZ
FSSRD OANa— RE{EED 16 By FOT RLAIHNTH I —8EY 2 AHNLET. 7 FLAD AL 8 By MMIIE
BT Z D%, SCKIZ8 YA T NDr 1y 7 2 A LET.SO T SCK DT Y -y VICEI L THA S E T, 2D
HLS, SI OIS T, CS 2325 EiF 5 & FSSRD i< > Rk T LE 948, CS 2 EIFATICE & #i& SCK 12 8 1
INTOIuay I BEkETHIET , T RVAZHBIA 7 VA M LTHE LEZRITDZ ENXARETT Ik BT F
VA LSS, e — A — ;tﬁibzhitf_/uo

AN X7 XX 7 a—ORIBETT — 2 PRFEINET ) 7 —OFMHC OV TR U 7 e — 5 L ORE
W22 L T &,

(S [
012345¢6 789 101 1516 17 18 1920 21 22 23 2425 3031 32 33 34 35 36 37 38 39
SCK “es .
1B6EYRF7RLR 8Ey FFS—
s o /—\0 0 /—\0 0/1 “.B. KxX7X6 Xs X4 X3X2X1 XoXxXxX ]XX Invalid
'MSB High-Z LSB 'MSB Data Out LSB
50 (7 XeXsXa)3 X2 1Ko 4

Invalid

DS501-00080-2v0-J rRAM ezeD 13




MB85RS256LYA
-

mJoysJaFs b

AT —H ALY AZ D BP1, BP0 DEIZ LY WRITE 2w RTCOEALT LT 7 N T a7 ZRETEET,

BP1 BPO JoFs rJavy
0 0 2L
0 1 60001 ~ 7FFFu ( A7 1/4)
1 0 40001 ~ 7FFFu ( A7 1/2)
1 1 0000n ~ 7FFFn ( 9°XTC)

B EAHTOTYH
WEL, WPEN, WP DI & Y WRITE <> R L O'WRSR I~ FOBALBIEN T 0T/ b ShET,

WEL WPEN WP JaFs cJavy |FroFaFo rJavy | RTF—RALIYRAE
0 X X a7 7 k A=A A=A AT/ AN
1 0 X A=A/ Trrar s b VA=A
1 1 0 A=/ Tv7ar s b A=/
1 1 1 A=A Trrar s b Trrar s b

B R—)L FENE

CSE“L LI R F FHOLD A2 “L L UL T 5 &, a~y R FIE &N 5 2 L < R—/L BRI =N E T,
BV FIRBEDIAE D LDV DE A 22 7%, TRIZTRT XL 512 HOLD ST AN A AR —/L RIREBISER L7~ & & ,SCK
DN CH? LAULs “L” LoULn TR Y F4,SCK 28 “L” L~ULDIFEZ HOLD 8 7% “L” LUz L2381, SCK 23 “L”
L~ULORFZ HOLD 83 ¥% “H” L-ULIZRE L TL 2 & W, [[ERIZ , SCK 28 “H” L~V K IZ HOLD 1% “L” LUk
L7234, SCK 28 “H” L~ L DEIZ HOLD M 7% “H” L IZRE L TL E &V, R —/L R TIHEE O o~ v Rl
EIZHEr S 41, SCK, SI AJ)id don’teare & 72V £, £72Hi M L =~ K (RDSR, READ) (28 T SO 7% High-Z 1272 0 &
T, A= FIRBEICHBWTCS 2 b L5 &, o~y FRUBEAKT LET, 7277 L, 2~ RGN T L7284, WEL
1A=V RIREEICER T ARIOME R L E T,

-\ —

HOLD

|
|

o — —

—JL KiREE —IL KiREE

[
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B i RKERE

-

EH wne — i - B
=/ &KX

BT * Vbb — 0.5 + 25 M

AFEIE * ViN —0.5 Vop + 0.5 v

B * Vour —05 Voo + 0.5 N

V) PR Ta — 40 + 125 °C

RAFREE Tstg —55 + 150 °C

* : Vss =0V 2RI LIZETT,

<EEFE> HRNEREZBA DA ML A (BE, Eift, BERLE) ORI, EEET A X 2T 2 et
HOVET, LEN- T, ERE —HATHBAD ZLDRVWE D THEELEI VY,

W HEREERN

) HRIRIE "
IER Haa=s = — = By
=/ T N
EPEEE Vb 1.70 1.80 1.95 \Y
T ) [ L 2 Ta — 40 — + 125 °C

*1:Vss=0V ZHEHEICLETT,
% 20 RTNA AT NENEL TO D HAOEMERFAIERE T, Xy /r—YREOEELIZIFRALC LB ZTIEIN,

<VEBFHE> #{EREIESRMT, AT AN R OIEF REIEEZ IR T 2 720 D5 T3, BRIFFEO MM, 3T
ZOFRMOFENTRIES N E T, WICHEREMESME T A L KRS, 20428 A THEAT L &,
ISHEMEIC R A KIET Z e h 0 £7,
T —H 2 — MIF SN TWRWIEE , SN, WEOMAE TOEMIZ, RFEL T EREA TS
TWABUSNDEIETOMA 2L 2 OEAT, BRI EEM £ TR Z S0,

DS501-00080-2v0-J rRAM ezeD 15
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B B

1. Bt

(HELEENESAF I\ T)

A7

HE
ER Hax=3 &5 - b3 o B
=&/ . Hﬁx
(Ta = 25°C)
_ 25°C — — 1
CS = VoD
125 °C — — 2
— S pA
" [Tui] WP, SCK, 25°C — — 1
e SI=0V~Vop | 125°C _ _ 2
25°C — — 100
HOLD=0V ~ Vpp
125 °C — — 100
" Lo 25°C — — 1 N
U —7 @it * Iof | SO=0V~V
7 FE L DD 125 °C — — 5 i
B EEIRE T Iop SCK = 50 MHz - 2.38 3.0 mA
SCK =SI[=CS =
R BN B IsB _ — 5.0 150 A
R WP = Vop 3
“H” L~UL AN BT VH |Vop =17V ~195V Vop x 0.8 — Vop + 0.5 v
“L” LUV ATEE ViL [Vob =17V ~195V —05 — Vop % 0.2 v
“H” LUV S EBIE Von Ion =— 2mA Vop — 0.5 — — \
“L LU BT Vo loL = 2mA - - 0.4 v
. c -

% 1: 3487 CS, WP, SCK, SI, HOLD

% 21 k4t - SO

% 30 A4t : VDD-0.2V § L< X VSS

RAMX =D
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2. TFEE

MB85RS256LYA
-

= . RIBIE oy ESGs
=/ =X Vbp

_ 50 READ/SSRD

SCK 7 v v 7 J& I %% fex MHz Efc av ek
- 40 READ =1~ > R
— 10 SSRD =~ R

7y 7oA K teH 9 — ns

VAR A= | tcL 9 — ns

FoTvL T by N7 v T EEH tesu 5 — ns

F v 7L T FA—IL RREHE tcsH 5 — ns

T 42— T LR top — 10 ns

T — & e e IR tobv 9 ns *]

HJ1AR—v RIERE ton 0 — ns

I IRE ] to 40 — ns

T — % 3 0 KFfE tr - 50 ns

T =KL T D) R tF — 50 ns

T2y 8T v TR tsu 5 — ns

T4 R— v R tH 5 - ns

HOLD & v k7 v 7R tus 10 — ns —

HOLD 75— /b N tHH 10 — ns —

HOLD i) 7 1 —F ¢ v 7 W] thz — 20 ns _

HOLD Hi/)7 7 7 4 7 W5 fH] Lz — 20 ns —

*1 SSRD 22~ > R Cldf K 60ns.

RAFERIE &
EIET
N 1B BH IR
AEBIERIR

PR
ASIE T 0 W
ASPHTE L~
HPHIE L L

DS501-00080-2v0-J

1.7V~195V
L~ 40°C ~+ 125 °C
:Vppx0.8 = Vi = Vpp

0=V = Vppx02

:5ns
:5ns
:Vbp/2
:Vbp/2

RAMX =D



3% i B for S A [0 2%

MB85RS256LYA
-

VDD

§1.2KQ

Output O
30 pF - g 0.95 kQ
\v4 \Y4
Hik=s S
Co Vop = 1.8V,
Vin = Vour = 0V ~ Vbp,
Ci

f=1MHz, Ta =+ 25°C

RAMX =D
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MB85RS256LYA

<+«— tpd «— tf —> —— tr ——»e+— tpu —»

VDD VDD

VbD (Min) ———+ VDD (Min)
VIH (Min) VIH (Min)
16V -=--mm- 16V
ViL (Max) . ViL (Max)
Vss /J - i XTVSS

cs CS>VoD x 0.8 * CS : don't care CS>VoD x 0.8 * cs

* : CS (Max) < Voo + 0.5V

B — 7 LoULN 1.6V A8 2 2 B A O BIFE SV A NEHIINE N 5E81% , BIROSN S TP tf 2 0.4ms/V 2L 1
WICRELTLEE W, (1.6VZE X TERNPNL ENY BRI FRL5E, ZORENENE T NA AL KD
"REEAH Y £97,)

- FRI&E .
EH Hik=3 = - =28 v
=/ =R
IR OFF BED CS L~ L4 R R tpd 400 ns
IR ON BED CS L~ LR R[4 tpu 450 — us
IR L TR tr 0.05 — ms/V
BIRONL R TR tf 0.1 ms/V
%ﬁ_nz SNV =R A 7, T4 YA T IVETITERBA B> — 5 o ZAZ5F L RWEWERFETI N HE , il
— X DOFFEIITEEH A,

20 rRAM ezeD DS501-00080-2v0-J



B FeRAM D41t

MB85RS256LYA
-

HE il B e
=/ =N
A ) S L 107 - - ByEJAPIEE Ta =+ 125°C
10 — EHEABHIRE Ta =+ 85°C
10.17 — EEB AL Ta =+ 125°C
T — ZRFF R 2 40.7 - G BEEPRRE Ta =+ 105°C
193.9 — EERPHEE Ta =+ 85°C

k1 EIAL / FEH UIPEO O FEMC W TIE, [l FeRAM OFEIAZL / 3EH LIMME] 2 TR 72 S0,
%k 20 T — A RERRAE O S/ MERUT  BATEZICHID TRt EE LT — & ORERR <,
% 30 4 125°C S T T 10.1 FELL_EIZ W THEgEEf T,

S QPR , [BEEMEREMRS R D OB E T,

B FEALEDIE
ARy L 7 ZERB LY T RSO T —Z L, V7 —RILT =2 DOEZRLET o TS
W ZRH DT TIZY 7 n =0T — X IRIAETE A,

B FeRAM OEAH / B Lt

FIAI / FeH Uitk O fE 1L, FeRAM OFfTHEAL TOFH LB L OEIA LB OAFHMEICK L CGlEA ShE 9, 2 it
FeRAM 233t LR b EIAL 21T 5 12O TT,

AEVIL 1 DOITHT=Y 32 KOPWEHH T THRINTEY .7 FL A A0Al DAHAEEIVEZ T8 AOH T2 RINL
ot L/ FALBEICRB N T 27 RLAEZRRLZOL HEM 27 U X2 LT A0AL 23 (0,0) 16 (1,1)
WCRDETOMTFEHL / BALEEIZEETIHEI Y FENET, ZDOH. SSICHEIA 7 ) A2 L TKRDFT
WCE W DD EFH L/ EARERUIS 2 DITTHZIC LB T hENET,/ICS VoA EF =06 HOFE U7 %
BIRT DIMEEIT 2B A T OIS LC2mEAR I FanE T,

EREOERFIE LT ATV T OHLFEDT RUVATHRE SN AE VO (64 /31 N ETZIX 256 /31 b
YENL—TLTT 7 BALIESGAE 104 BUCEGET 5 £ TOFEITILL T L0 £9,

ZZIORTIEY (101 [ 0E & XM HIUE R — A Th o T BRBGEE Tl o2 BRAH 0 @ O
&M CIEE AL /B LA BT 52 L <EHT 22 LA TY,

By | 6% S MEBEBETL— T L1 [256/54 MRMIEBHTL—T L1
B8 DIEEH BADIEEH
50MHz 34.1 & 131 &
40MHz 426 F 164 £
20MHz 85.1 & 328 &
10MHz 170.0 & 657 &
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MB85RS256LYA

BESD:-SvyF7v7

HERIEE DUT FRIRIE

ESD HBM( AMKHEET /L) + 2000V 2Lk
JESD22-A114 ¥l MB85RS256LYAPNF-G-BCE1 — 2000V LU F
ESD CDM( 7 /3 A AHEET /L) MB85RS256 LYAPNF-G-BCERE1 + 1000 V LAk
JESD22-C101 #EfiL MB85RS256LYAPN-G-AME1 — 1000 V LA F
T T T T (7L REBIRIEANE) MB85RS256LYAPN-G-AMEWE1 T 125mA B E
JESD78 #EL — 125mA BLF
ZoFT w7 (EBRIBELE) .
JESD78 HEHilL 54vELE

B O0-—FHELTREHR

JEDEC 4:f4 , Moisture Sensitivity Level 1 (IPC / JEDEC J-STD-020E),
MBS85RS256LYAPN-G-AME1/ MB85RS256LYAPN-G-AMEWE1

JEDEC 4:/4: , Moisture Sensitivity Level 3 (IPC / JEDEC J-STD-020E),
MBS85RS256LYAPNF-G-BCE1/ MB85RS256LYAPNF-G-BCERE1

B SARFUEEMEX

AB 1L ,REACH #HI] ,EU RoHS 543 , H1[E RoHS IZHE#LL TRV £ 77,

RAMX =D

DS501-00080-2v0-J




MB85RS256LYA

i e
B NIr—o H TR AR /M EAL

MB85RS256LY APNF-G-BCE1 77*F 7 - SOR8 B F 0T —
(150mil)

MB85RS256LY APNF-G-BCEREI 77AF 7 - SOR8 TURARTF—E LS 1500
(150mil)

MB85RS256LYAPN-G-AME F5AF v 7 « DEN, 8 v KLA —*

MB85RS256LYAPN-G-AMEWEI1 7*F AF > 7 «DFN, 8 B° TURAT—E T 1500

* o /MR EALICOW TR, B ERNC CHR 72 E N,

DS501-00080-2v0-J

RAMX =D




MB85RS256LYA

LAy S AN R B N F
(1) MB85RS256LYAPNF-G-BCE1/MB85RS256LYAPNF-G-BCERE1

TS5 RXFwY - SOP,8E > (150mi |)

J—FrEYF

1.27mm

Ny —T0g X
Nyr—URS

3.90mm x 4.90mm

1) — Fzak HNT 4T
kA% TITAF v I =LK

mft+E s

1.75mm MAX.

TS5XFvY -SOP, 8 EY

8pin H H 5pin
o o
— N
o =}
H 4
s s
o ©
1pin 4pin
1.27 BSC. 0.41+0.10
4.90 = 0.10°
[ ERE
g =
- [to)
~ ~
(>[0.10[8]

N
il

*EITEEILOUEYEEET,
IHFIEE R A IR Y 2EF T,

0.05 MIN.

FEB 4 K&

I
0.15~0.25

0.40 MIN.

Bifif - mm
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-

(2) MB85RS256LYAPN-G-AME1/MB85RS256LYAPN-G-AMEWE1

4-R0.15

. . ‘
1.27 BSC. 0.40£0.10

75 XF % -DFN,8EY J—FEvYF 1.27mm
Ny b —DIiE x
Nybr—SES 5.00mmXx 6.00mm
HIEAE FIAF v =LK
mftire s 0.85mm MAX
TS5XFv% -DFN, 8EY
4.20:0.10
5.00+0.10
| | | | \
\ | | | |
i LR
i i
1 |
! e o i
| (=) = |
B S E— g S e o s R T

INDEX AREA © © |
| i R0.20
\ | RN
I = i !
| S EiGaMamny
‘ 8 | | |

L

0.05 MAX.

[ 0.85 MAX.
0.17 ~ 0.23

BT mm
AR BIAOEIESEETT,

DS501-00080-2v0-J rRAM ezeD 25



MB85RS256LYA

mRENR (1)
(1) MB85RS256LYAPNF-G-BCE1/MB85RS256LYAPNF-G-BCERE1

[MB85RS256LYAPNF-G-BCE1]
[MB85RS256LYAPNF-G-BCERE1]

2
2

LYA
300
V01

S
1
O

[F5RXFv¥ ,SOP 8 E>, 150mil]

S2LYA: L@ 4%
12300 : 1(CS aI—FK) + 2300(4F:@a— K)
V01 : BEEES

(2) MB85RS256LYAPN-G-AME 1/MB85RS256LYAPN-G-AMEWE1

[MB85RS256LYAPN-G-AME1]
[MB85RS256LYAPN-G-AMEWE1]

®
8ORS256LYA
TE1 2300000

[ 75 XFv% ,DFN,8 E>, 5mm x 6mm]
85RS256LYA : 2%
1E1: 1(CSa—K) +E1(#A2 Y —a—K)
2300000 : 2300 (FBAa—F) + 000( BEHES)

26 rRAM ezeD DS501-00080-2v0-J



MB85RS256LYA

m Ak
(1) MB85RS256LYAPNF-G-BCE1/MB85RS256LYAPNF-G-BCERE1

1. F 2 —7 (MB85RS256LYAPNF-G-BCE1)
11 Fa—TTEE
CFa—T A by Bk ()

Fa—7 @

R ks

- Fa—TJHERRK, ZRKIRHE

URA I1C % (Max.)
IC/ Fa—7 IC/ N IC/ sh2E%8
85 4,250 17,000
9.5
— T .
Fa—TR&:500
&—T—)
MEVETIEHY FE A
Fa—TTOR—FVHWBIITEELA,
( AL : mm)
*Fa—JIEA Ty I RFAA
o o Jlo Jlo Jlo o |
Index mark

DS501-00080-2v0-J rRAM ezeD 27
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12 BRIRRINL M)
FRI  RER /" TFILISIHF— MR/ (IVRRF—EVIDHEIZIE, U—ILIZHBET)
BB KT [C-3 5L (50mmx*100mm) + #8115 AR JL (20mmx100mm)]

XXXXXXXXXXXXXX (B mEHR)
@--ne] &
(BN) T XXXXXXXXXXXXXX XXX

(ERESDHRIREON -1}
(LT L a

QC PASS
(3N) 2 XXXXXXXXXX XXXXXX (BE &
TSR ¢ L
T IR RNy (&S o =a-i)
XXX pcs (HaHE)
XXXXXXXXXXXXXX (BLEREE)

XXXX/XX/XX (@£ AR)

(ER#RKEEON -2-})
ASSEMBLED IN xxxxx

XXXXXXXXXXXXXXX (SR ER)

(ERESON ) XX/XX XXXX-XXX XXX

- ez XXKGKHX XK
XXOOKOOK (BB ES) (R0 MAH -+ HAKE)

XXXXXXXXXXXXXX (4550 18)
RAMXEED Limited

<+“—C-33R)L

m
\'1
X
o). 1

2
Eiid
g
NJ|

‘_
<+—

1.3 BEENETER
(1) REFE

L W H
540 125 75
( L : mm)
(2) =58
yd
H
W
L W H
565 270 180
( A7 : mm)
28 RAMX =D
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2. TURRF—7 (MB85RS256LYAPNF-G-BCERE1)
21 F—7<tER (BRXR) (77 2AF v~ SOP8L Y, 150mil)

MB85RS256LYA

R4 IC # (Max.)
IC/ ) —JL (d254mm) IC/ REFE IC/ SV 58
1,500 1,500 9,000
’ (1% REFR) (Max:6 REEFs / HhE7E)
2.00
8.00 400 R 030
B
FElodieeori] |
! | /) 8
NI i -1 - A~
| | |
| | i \ B
6.40
=
! ~
| .
|
SECA-A
BAfI : mm
THEGEE  THEVETIEH Y EFE A,
F—7, U—LTOR—FUFTNBETEE A,
DS501-00080-2v0-J rRAM ezeD 29
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22 ICOAM

- f5l

(5IHA)

Index mark

o

[} o jO o
°

o

o

(J—JLAEl) (51 )
2.3 Y—J)LDtik
Reel cutout dimensions
o
\
|
H
& ] iES :
| |
1]
|
i L
T W1
w2
B4 mm
A B C W1 w2
254 100 13 13.5 175
’__
30 rRAMY =D
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24 BRRTIANIL ()
FRI - NEHR /" TFILISIE— M/ (ZVRRTF—EVTDBEIZIE, U—ILIZHBET)
#FFER [C-3 FAJL (50mmx100mm) +##B1S X)L (20mmx100mm)]

XXXXXXXXXXXXXX (B ER) —_ .
“«—C35R
@a71--n 6] 6 C-3 3~

(3N) 1 XXXXXXXXXXXXXX (J: T M HEON 1)
H + n
(TN R B

QC PASS
(3N)2 XXXXXXXXXX XXXXXX BE #)
e e o1t

\IIIHII\II\I\II\IIII\IIHI\I\II (EEESON 1)

pcs (HEHE)
xxxxxxxxxxxxxx (WS EE)
IO TR (LRESREDN -1-)
XXXK/XK/XX (k4 A ) ASSEMBLED IN xxxxx
XXXXXXXXXXXXXXX (BREIE) +— XV UH
(BEESON 1) XX/XX XXXG-XKK XXX
IR (a%es) XXXK-XXK XXX Pa— )| 5 2 |

XXKXKKKKXK  (BEES) (BEnyMER+REHE)

XXXXXXXXXXXXXX (fECB18)
RAMXEED Limited

25 ‘TS TER

(1) ¥
__H}
w
bt
L W H
265 260 50
( AL : mm)
(2) s
yd
H
W
L
I 1
L W H
565 270 180

( AL : mm)
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-

(2) MB85RS256LYAPN-G-AME1/MB85RS256LYAPN-G-AMEWE1

1. kL4 (MB85RS256LYAPN-G-AME1)
1.1 LA TER

DFN8 B RN E 2
B/ L | B/ R | B/ s
253 2,024 8,096
3226
3150
Hz.z‘ 1 1 1 1 1 1 1 qI 1 1 1 1 1 ‘ V":l{u" ‘?EA 1 ' 1 -Tm 1 ' =

m.‘
5 |=
=

B - mm

fitZGEE : 150 °C Max
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1.2 IC Y7 @

W (IC)

| %

o-~—+—Index mark

13H®ERTINL ()

BRI RNEH TSI — R/ (TVRRT—EVIDGEIZIE, J—ILIZHEERD)
B RBFER[C-3 TARL (50mmx100mm) +##E1IS XJL (20mm*100mm)]

XXXXXXXXXXXXXX (B RER)

w-ne] @ | €—C3I~IL
(BN) 1 XXXXXXXXXXXXXX )((ﬁ(*aﬁgﬂﬁﬁ@gﬂﬁio)n* )
al =]=} =]=} §=-} i
(R

QC PASS
(3N) 2 XXXXXXXXXX XXXXXX . . (BE &)
(1T |||||| M E=ESon -2+
pcs (BR%E)
XXXXXXXXXXXXXX (3 FEHR)
(RELA g (LRERZEON -1-1)
XXXX/XX/XX (®i&ERAH) ASSEMBLED IN xxxxx | 4—— I 3,3, B
(Xg)i)(ié)%XXXXXXXXX} ) (B REE)
SN -1-p — o
" A XX/XX XXXX-XXX XXX <+— *ﬁﬂt’ IN)L
TN THn (R E) KX XXX
XXXXXXXXXX (BEEES) (B Ny MER+ R R HE)

XXXXXXXXXXXXXX (450 2B18)
RAMXEED Limited

DS501-00080-2v0-J rRAM ezeD 33
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1.4 &RV TER
(1) RERE

L W H

165 360 75
( A7 : mm)

(2) ShEE%E
/ H
w
—

L w H

335 385 195
( A7 : mm)
34 ~RAMXEcD
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2. TVRRXF— 7 (MB85RS256LYAPN-G-AMEWE1)
21 T—74HER (BRAR) (F7 AF >~ 7 DFN,8 £’ 5mm x 6mm)

MB85RS256LYA

IR#A IC 3k (Max.)

IC/ 1) —JL (®254mm)

IC/ NS

IC/ sV 458

1,500

1,500
(1% NERH)

(Max:6 PIZEFE / S14E78)

9,000

8.00

2.00

4.00

B

1.75

0.30

P O—O—O-

o
\n
%;

12.00

1.20

SEC.A-A

6.50

B mm
MEVEE : A% TEHY FEA,
T—7, V=L TOR—F U ITRBETEEEA,
DS501-00080-2v0-J rRAM ezeD 35
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22 ICOAM

-5l Index mark

(5IH4A) (J—JLfE) (5IEfAl)

23 Y=L Dtk

Reel cutout dimensions

Bifif - mm
A B C W1 w2
254 100 13 13.5 17.5
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24 BERTIN)L (B

E-G

REFHE/TILZT

SR— R/ (T VRRT—EVIDBEICIE,

MB85RS256LYA

) —)LIZHBEfT)

#FFER [C-3 FAJL (50mmx100mm) +##B1S X)L (20mmx100mm)]

XXXXXXXXKXXXXX [EEETD) _ .
@-p[e] @ [€—C3 I

(BN) 1 XXXXXXXXXXXXXX %iaﬂﬂg%@gﬂ&ém‘ )

al AR AR 2 -4
(VORI QC PASS
(3N) 2 XXXXXXXXXX XXXXXX Bz

SR e 1t
||I||||I||||I||I Iy (E=ESoN -2+

pcs EIRE -6
xxxxxxxxxxxxxx I
(VORI (LRBEEEDN -1-1)
XXXX/XX/XX (£ AR) ASSEMBLED IN xxxxx =~
XXXXXXXXXXXXXXX (BLEEIHE) =>¥>H
(ERE SOV -2- )xx XX XXXX-XXX XXX «— #BIR
(T h S XOXXKK XXX 7
XXXXXXXXXX (EEES) (B &0y MER+ 3 S 3E)
XXXXXXXXXXXXXX  (4550E18)
RAMXEED Limited

25 ‘EFRENMTER

(1) RE5E
H
W
S R
L W H
265 260 50
( HAZ : mm)
(2) S &5
H
W
L
L W H
565 270 180

DS501-00080-2v0-J
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B KR TOELEERNS
EREATIE AT DON=VEMO | IZE o TRLTWET,

R— 1B EEERH
2 W T-HO 5 DFN8 O ¥iii{-B A X & 25 5
22 U 7w —5ftde JOMREHIRR | MSLI 1870
23 A— & B TR BN & FIER
25 Ny lr—2 < 4B HE | DFNS O/%y r— P A ZE
26 FREN (1) TRENX 2285
27~ s TURSZE T\ 1E 5 B &
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RAMXEED &4t

T 222-0033
MR)NEEETBIRHFTEE_THE 100 F 45 FREPREL)

https://ramxeed.com/jp/

AEHOTHABE, PELLICEETS2EAHBYETOCT, AROTHEAPLHERAGED CHGORIL, BHEEROICTHERCESL,

AERICEREHE SN BERECEARRGL EDFERIE , FBET /A ROZEMLGBECHEVAZRLEZLOT, RRICHERAT 2HBTOBEER
T 23DTEDY EEA. LEN>T, BEHOEBORTITEVWTINLEZHERAT I5EE, BEFOBEFITEVWTIT>TLESL, ThoDfER
ICRETEFREITOVNTIE, $HEFOEEEZAEVEEA.

AEHE, FEHITHRB SN AR LUVHEEE - BRHZSORATERICOVT, i1 LA IIESHOHIE, SEESOMMMEELZOM
DEMOFEREFIEIEEEZHFETIEDTEHY FRA, iz, CNSDFERICONT , E=EFDMAUMEEOCZDMOEFORENTEEILD
RIAZTIELDTEBY ERA, LEDA>T, ChoDFERISERT 2FE=EDHNNHEECZDMOEFDRELEICOVT, A EF0EEEEL
FEA.

AEMCEHSN-ERT, BEOEER, —BBHEA, \—VFHILA, RERGEO—BMARICERAINS L #ERL THEt - #2&ShTUE
T, BOTEELAREMNERS L, RICHZREENHRSINGVGE , BEES - BRICHT 2EXRLGRBREEES AR (RFABRICSTIHR
TEHIE , ZEHBEIRITHINE  MEEER , KEWRE DX T LICE T2 ETHIE, ERHEFOL-ODERER , REVATLICEITS I Y4 LESHHIE
BE) , FIFBOHTHMEBEENERSNDIAR CEETHE , FHEHEELYL) ITERASAI LSRN WESNEZLOTEHY FRA, LEN-T
, CNSDRABRANDCHEAEEEZORERE , T BAICUHEEROETTIMRCLSIL, THRABCFERASNZZLICKYRELEZBELREIZD
LTI, ZREEEZEVERA,

FBEERTNARICE, HEIBETHELCRIENRELET., FEHICEROHRZEOAHIERT N RZIFEAVEEIGET, B3R T
NARCHEORBENREELESEE  HENICARSHR, KKBH , HEWEBRELGEE2ELIERVES , BEROEEICSVT , XBORTRSR
, EBER KA, BERT LS REEE , REMEL R E ENR LB EBBAOLET,

AEHICRH SN E-ERBSLUEMIEREHE T EERERCRRT 258, NEABRUNEESES & CREHRE EEEELRT EORH %
CHREOL, REBEGFHEEH LY (IZEL,

FEHCEBEIN TV AHREBLVRELEENETLHAIL, FHOEEE-FBBHETT,
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