RAMXEED

X E!) FeRAM

16 K (2 Kx8) E v ~ SPI
MB85RS16N

mi =

MBS85RS16N T, NEFEMAE VA ZTERT LB EBAR SR L a7 —FCMOS 7 et 2% V722,048 7 —
K x8 B FMERL D FeRAM (Ferroelectric Random Access Memory: &R T > X LT 7 A AEY ) TT,

MBS85RSION (L, > U T ARY T =T )b Af v Z 7 =—A (SP) ZERH L TWOET,

MBS85RS16N (X, SRAM D LT —F NNy 7 T v TRy TV EHERT A2 L T — RN FHETT,

MBS85RS16N [ZHHA L TS A E Y /LI 100 B OEIAK [ Gt LEIENRATEET, 77 v ¥ 2 AE U X E2PROM D E i

AIREMIE AR K& < REY £,

MBS85RS16N (X7 7 v v 2 AE U X B2PROM O L 5 e R WEALBERNIINE LT, FAALOFRELIRFRITE e T3, L
o T, EBARETRHLOY—Fr U A NELE LER A,

= 4# &
By Mk 2,048 7 — K x§ £ h
s VUTNARY T =T A H 7 = —A :SPI (Serial Peripheral Interface)
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B inFECSI

(TOP VIEW) (TOP VIEW)
‘ ‘ CS 1 ! ' By ] : 8 VDD
o[ | 7[R so| 2 - 7|
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F4 N TaT s Mg L
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A—/v R+ -
- forp | 7Y T ERIEEIUREICE ISV VT VAN ZRIET 5 & SIS LEJ, HOLD 28 “L” L
LD E X FR—V REIEE 72 Y |, SO I3 High-Z 12, SCK, SI i% don’t care (272 ¥V £4°, FEfI7R
A T R—L FEE] 22 LTSN,
UTNT ey T
6 SCK VITNT =DM IIDIZDD 7 vy 7 AFjEFTF, SHIZSCK DN LY = JIZEHL
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5 SI U TNT— X NI
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VU TV — 2 T
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8 VDD | EJREE T
4 VSS 75w Rt
DIE PAD o SONS /Xy =V D TFEHDZ A Ry RiZ7a—F 47 BAlK) 129 55 VSS ~D D &
ARE T,
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HOLD o AY ASLTFaA—H/EVRTVT]
n SAr 7T
WP O
F—HBLTRE
SO O+—— RS LY TI-aviN—4

m SPIE—F
MBS85RS16N |4 SPI *E— K 0 (CPOL = 0, CPHA = 0) & SPI =— K 3 (CPOL = 1, CPHA = 1) IZ&tit- L9,
Cs \ /
SCK
o —— - D——
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SPIE—FO
SCK
s (DA
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BYTILRYTSI)LAL 32T —R (SPI)
MB85RSI6N L SPID AL —7 & L TEMEL £9,SPIR— b &fizl-~A 7 eay ba—F ZHVWTEEDOTF v 7% #
MECEFJ,F,SPIR— hEfix Wil A 7 rar be—F TEHSIESOE AR L ERTAZ b TEES,

SCK

MOSI
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SO SI SCK SO SI SCK

SPI<44 A MB85RS16N MB85RS16N
arvkhkp—3

cS HOLD cS HOLD

Sst

Ss2

HOLD1
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SPIR— A HBHEED T AT LERE

2440 SO SI SCK
arekA—3
MB85RS16N
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—

SPI R— A LMEED ¥ R T LHERR

MOSI : RRAF7Y RAL—TA Y
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SS :RL—TtLH+
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Ev &S Ev k£ SR BA
AT —BAVIAZTA NTaT T b
FEEHME A E U (FeRAM) 725725 By RT3, WPEN (X WP AJJ & Bt L
7 WPEN TAT—HAVLIAYDEALETT 7 PLET ([ FAATaT I )
#ZM), WRSR 22~ RIZ KB EIAA ,RDSR 22~< > RIZ K AHH LA
BT,
Al
6~4 — THERMERAE Y NHR5E Y hTWRSR a2v 2 RIZE D EALNAFET
T, b0y MIMFEHLEREANRDSR 2~ RTHAHSNET,
3 BP1 A=/ A =0t/ N
THERMEAE Y NSR5E Y T, WRITE 2~ RIZBIT5EAL T 1
T OTa I PARXEERLET (I Tavrsrasrs b 280),
2 BPO WRSR =1+ RiZ L 5 #iAZ  RDSR 2+ RiZ L B3 LV aT#E T,
FA M =T NT v F
FeRAM 7 LA BLORAT —H AL VAXNREALARETHL L AR LE
4, WREN =< RC& v F ,WRDI 2~ FTYU®%v FL%EJ, RDSR =
< RTHH LA TYT 2 WRSR a2~ FTEZALZ LIXTEEY
1 WEL Ao WELIZLLTFOEEOHKRY £y hEnvET,
EBIRSE FIT 1%
WRDI =~ FaR%k#%
WRSR =1~ > R#i#4 D CS DL hH |- v i
WRITE =~ > Rkt » CS D3 h Y K
0 0 “0” EHE T,

B ARO—F

MB85RSION I Ao — RTIHRESNDTHO a2~ FEZITMNITE T, 42— RIITRIORTIE Yy bbb a—

RFT¥, 2RO 2 — RIZA I L7

WTL RSN AR = RARPCCS 2306 B 5 &L a~r FRETShE

HA,
I—t4& 13 ARa—FK
WREN Ty RTGA R F—T AT o F 0000 01108
WRDI VY b 74 MMA=TNT T 0000 01008
RDSR V= RAT—H AL I AH 000001018
WRSR FAPMARAT—HAVLIAHK 0000 00018
READ J— RAEY a— ] 0000 00118
WRITE FA4 FAEYa—F 0000 00108
RDID J— K534 2 ID 1001 11118
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- WREN
WREN 22~ RIZWEL( 74 b RX—=TNTF v F )&ty b LET, FIALEEWRSR =¥ F& WRITE 2+ R)

AT OBNCIEI WREN 2~ R CWEL 2%y A0 ERHY £,

0 1 2 3 4 5 6 7

High-Z

SCK

SO

- WRDI
WRDI 2~ > RIZIWEL( T4 b F—7 VT v F )& Vty NLET,WEL B Y &y hSd & EALEE(WRITE =

<~ K& WRSR <= RYNETENRL AR 7,

SCK
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SO
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- RDSR

RDSR 2=V RIZAT—H ALV RAX DT — X ZitHAH LEJ,SIIZ RDSR DA _a— K& AHt% , SCKIZ 81 7L
Dray I EANNLET, Z0L X SIOEITERTT,.SOILSCK DY Ty JICRAM L TH/IENET,RDSR ==
v FTIECS O LI RN SCK 2% 0§t 52 E TCAT —Z AL VA 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 NOEAALT —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
03t 2 SIOEIFEH SN E T WP B 713, WRSR 2~ > RORITHIE CICLPHERE L, 2~ R —4 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 —HF 25t LET,SIICREAD DA Ra— R E{EED 6 By hDOT

FLAZADLET, 7 RLAD B S By MIEYH T, FD% ,SCKIZ8 A 7Dy 7% A LET,S0IESCK
DTV =y IR LCHAENET, 20 L, ST O3S T3, CS #3256 FIF5 & READ 2w RIZ T L
F42, CS . LB &% SCKIC8 YA 7 NPT o/ uy 752 %k0EITAHZET, 7 FLAEZHBIA 27U A FL
T LEFET D2 Z ERARETT Ik EAL 7 RV RICET D & a— A4 — LT OEFEBHIZREY |, FH LY A 7 IR

<kRiFoiET,
cs \ A
012345867 8 910111213 18 19 20 21 22 23 24 25 26 27 28 29 30 31
ARa—F . 16 Ew b7 FLZ
st \oooooo 11 godoagagixo - - .....m Invalid
MSB Hichg SBMSB Data Out  LSB
so ? 2068880008
Invalid
- WRITE

WRITE 22~ FiZFeRAM A E VLT L AT — X &2 EZIABRE T, SIICWRITE DAXa— REEED 16 E Y hD
T RLZABEIOSE Y "OFEALTFT —FEZ AN LET. 7 FLAD 5By MIESTT .8 By NOEALT —F & A
HUTZH T FeRAM A Y AT L AT =4 2 EBXIABET,CS 232 LiFf A& WRITE =< > RIZ&T LETHR,
CS . BRI & fiE TAHLT —F 28y M PFOREVKITHZ LT, 7 NLAZHBEA 2 U A b LTEARERIT
HZEDFRETT BT FLRICET DL u— A — "L TOFEHMIIREY , EBRALY A ZFERAR BT b ET,

CS_\ /
2 3 45 6 7 8 9 10111213 18 19 20 21 22 23 24 25 26 27 28 29 30 31

mm

ARa—FK B6EY 7 RFLR Data In

s \oooooo .....

MSB , LSB'MSB LSB
High-Z

SO
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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 7NN LET, 20L&, 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) ®NEIZH /) X3 E 3, RDID =+ KTk, 32
By DT SA A D N, SO IdE ey b OHITIRAES CS DN B F TR L 9

0 1 2 3 45 6 7 8 9 10 11 31 32 33 34 35 36 37 38 39
SCK
Sl ! i ce
[1\o of1 1 1 1 ‘1\ Invalid
Hich.z ' Data Out Data Out
igh-
50 S 0605606 000N
MSB LSB
bit
6 5 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 7Fu
Proprietary use Density Hex
[Product ID(IstByte) [ 0 | 0 [ 0 o | o[ 0o | o | 1 0ln |Density: 000015 = 16kbit |
Proprietary use Hex
|Product ID (2nd Byte) | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 1 0lu |
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mJoysJaFs b

AT —H ALY AR D BP1, BP0 DEIZ LY WRITE 2w RTCOEALTOT 7 N T a7 ZRETEET,

BP1 BPO JoFs rJavy
0 0 2L
0 1 6001 ~ 7FFn ( AT 1/4)
1 0 4001 ~ 7FFu ( _EA7 1/2)
1 1 000u ~ 7FFu ( 9°X7C)

EZEAATOTY b
WEL, WPEN, WP OfEIZ L W WRITE =~ FE LU WRSR I~ FOEALEMEN 2T 7 F ENFET,

WEL WPEN WP JaFs rJayy |(FoFaTo RTdAvY | RT—RALURE
0 X X a7 7 k A=A A=A AT/ AN
1 0 X A=A/ VA A=A VA=A
1 1 0 A=/ VA=A A=32/4
1 1 1 A=A VA=A VA=V

B R—)L FEE

CSH“L” LU 52 F FHOLD A “L L UICT 5 &, a~y RBRHIESh D 2 L h—L RIRBEICIR = E T,

A=V RIRBEDIRE Y LDV DZ A 20 71%, TRISKY X 912 HOLD #iF A3 — /L MIRFBICER L7z & & ,SCK
P CH? LoV <L LoV T2 D £97,SCK 28 “L” LV ORFIZ HOLD #ii -4 “L” LWz Lz #5413, SCK 2% “L”
L~ULORFZ HOLD 8% “H” L-ULIZRE L TL 2 & W, [[ERIZ , SCK 28 “H” L~UL DK IZ HOLD 1% “L” L~
L7=3481%, SCK 78 “H” L~ LD IfC HOLD % % “H” v/\/w_)?c LTLEEV A=/ BRETIHTED 2~ NO#E)
1R :,tEPLﬁéa% ,SCK, SI A% don’t care & 72V £9, £72HiH L =~ K (RDSR, READ) (ZF\ T SO 7% High-Z 12720 £
T, /L BIRBEICBWT CS 232 b EIF A &, o~ FEIAKRT LET, 72770, o< RRMANCHK T L7284, WEL
AR —/V MREEICER S D RIOEE R LE T,

s\ I

HOLD

|
1

rmr -

—JL KiREE —JL FiREE
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B i RKERE

-

BE s _ TR D
=/ 15PN

BT * VoD — 0.5 +4.0 v

ATJEE * VN —05 Vop + 0.5 ( = 4.0) \

H )T * Vour —05 Vob + 0.5 ( = 4.0) \%

5 L Ta — 40 + 95 <

PRAFIRE Tstg — 55 + 125 °C

* :Vss = 0V 2 LTETT,

EBHFE> M RNERZBADA ML R (EIE,

HVET, LEN- T, ERE —HATHBAD ZLDRVWE D THEELEI VY,

W HEREERN

I, REZRY) ORI, KT NA R 23RS 5 TREMEN

HEE
= Eike) - B
=/ EHi =X
R ! Vbp 2.7 3.3 3.6 Y,
@jﬁz}gj YEE* 2 Ta — 40 J— + 95 °oC

k1 BEEIL, VSSHiF42 27T REREOV) & LIEETT,
% 20 KFNL AT BEMEL TWAEAOEWERERE T, Ry —YFREOBELIZFFEL LELTIIEE N,

<EEFHE> HEREELMEE, BEERT NS RO EF RBEEA R T 5720 OEM T, EROBEOBUSIIL, 7T
ZOEMEOFIANTRIES N E T, FICHSEEERE T CHEA L TEEY, Z0F&BE81 TERTS &
EHEMICEEELRZRIET 8D £7,
T — MIEHEIN TV ARWIEE, AL, EOMAE TOMAIR, RIEL TWEEA, LHEHSh
TS LSO TOHAE2EBE 2 OHA L, LT ERNICEENE TR 280,
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(HEREENESEICH VN T)

I5HE B 30 ﬁ%ﬁ BT
&=/ 2 =X
0=CS < Vo — — 200
AR —2 i | | CS= Voo — . 10 A
WP, HOLD, SCK, o o 10
SI =0V ~ Vbp
H ) — 2 &t |ILo| SO = 0V ~ Vbp — — 10 HA
WG Ioo SCK = 10 MHz — 0.75 — mA
SCK = 20 MHz — 1.5 2.4 mA
. . — 15@85 °C
A K NA B IsB SCK = SI = CS = Vbp — 5@25 °C 20%95 oc pA
“H” LV AT EE Vin Vop = 2.7V ~3.6V Vbpx 0.8 — Vop + 0.3 A
“L” LoV A EIE Vi [Vop =27V ~36V —0.5 — Vop x 0.2 v
“H” LYV ) EE Vo Ion =— 2 mA Vob - 0.5 — A% \Y%
“L LoV AEE VoL IoL = 2 mA Vss — 04 A%
CS i - DT VT T Re — 18 33 80 kQ
2. TR
I5HE Eliaes il Bfr
&=/ =K
SCK 7 v v 7 A fex 0 20 MHz
7y 7 oNA B tcH 25 — ns
Va=S/a=Eulit | teL 25 — ns
ForvL s ey T v T HEEE tcsu 10 — ns
F T LT hEAR—/L REFH ts 10 — ns
T 2 — T VR top — 20 ns
7 — & e R ) topv — 18 ns
H A —v R toH 0 — ns
F B RREH] tp 60 — ns
T — KT D) R tr — 50 ns
T — KR 0 RRR te — 50 ns
Tty 8T v TR tsu 5 — ns
T =& R— b N tH 5 — ns
HOLD & v k7 v 7§t tHs 10 — ns
HOLD As— /b R tHH 10 — ns
HOLD HH 7 a—5 1 > 7 tHZ — 20 ns
HOLD A7 7 5 1 7 Wi tLz — 20 ns

RAMX =D
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RS RIE &
EIREE 27V ~36V
B {EJE PR :— 40°C ~+ 95°C
A TTEEIENE 03V ~27V
AT E Y R :5ns
AJINL T Y W :5ns
ATPHIE L ~L :Vbp/2
H 7 E L ~r :Vop/2
R n B 7 S il B B]
VDD
g 1.2 kQ
output O
30pF —— g 0.95 kQ2
v \4
. IHFRE
. HRRE
EH Haaes E3G3 = = j:=Xv2
=/ A
g Co Vop = 3.3V, — 10 pF
e C Vin = Vour = 0V ~ VDD,
ATV ' f=1MHz Ta =+ 25 °C - 10 PE
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N
5
T
g 8
I, | il
1N H ....... |
AR H il
3 - | by
: te
3
~ . z
\4 AT
$ v b
H |||||||
g te -
. =
v b
£ % i
N 5 ®
4 N g . ]
© ¥ N N o :
- N .mu T ) . _
) %X g 3
R .ﬂ .n_> ||||||||||||| 1l
4 . 4
% 1 VT A
B /hM ~ « = v 9
s i N 3 3 @ 3 g 18 ® 2 3
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CS>Vppx0.8*

B ERRA - U —45 X

«—— tpd —>e—— tf —» — tr —>e— tpu —>
VDD VDD
VDD (Min) — — —+ F——— VDD (Min)
ViH (Min) ViH (Min)
LR A A o el & W SR LR EEEEEE 3 LR LR R L EEEE T 1.0V
ViL (Max) ViL (Max)
Vss ——/ —l/‘-—— Vss

CS

CS>Vbpx0.8* CS : don't care

* : CS (Max) < Voo + 0.3V

IHH Hoa=s A BE
=/ =K
IR OFF 0D CS L~ /L4 Rt tpd 400 — ns
TR ON D CS L~ LRI Y tpu 0.1 — ms
IO LT R tf 100 - Lk
BIF DL TR tr 30 — us/V

BESNTIZY = RYA 70, T4 YA 7N ETTERBN O — 7 o 2255 b WEIEREAT SN h 6, BT —
ZORFETITE LA,

B FeRAM D41t

ER =/ =R J=Xv2 NG A=A
) 1010 — ] EEFEFEIRE Ta =+ 95°C
P | FEH LI *1 EVRATEN :
1072 — BVEE FIREE  Ta =+ 85°C
10 — FEFE AT Ta =+ 95°C
T — A ARFRRRE %2 95 — R FYEFPASEE Ta =+ 55°C
= 200 — BH{EE PR Ta =+ 35°C

: FeRAM [FHEFGIH L 21T > T D729,

D ORRFFRFIRN  [FRIEREARRS R b OBAEIE T,

B FERALEDOEE

V7o —%IZT =X DEZALETO TSN, Y 7a—qiiZ

DS501-00030-4v2-J
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AETE EH A,

Fiamp LOFHH LI O GFFAEIAA / Fith LIPED e/ ME T,
% 20 T — 2 REFRE O R/ IMERNT , HRTER IZH0 TREAES LT — Z ORFFRR T,




MB85RS16N

MBESD-SvYyF7vT

HERIEE DUT A& IE
ESD HBM( A fE#EET L) MBS85RS16NPNF-G-JNE1 + 2000V B4 F
JESD22-A114 #E{il MB85RS16NPNF-G-JNERE — 2000V LLF
ESD CDM( 7 /54 A #EEF L) MB85RS 1 6NPNE-G-AME2
JESD22-C101 %L MB85RS 16NPNF-G-AMERE2
Proprietary method — 200V BLF
c T FT T (C-VIE)
REEER
1 2 T | VDD
o d\) C
. (BAEH)
VIN 7;[ —— C
. 200pF vsS
HEmT

(TEEEHE) SW 2R 2 HET 1 ~ 2 IOz  BIEZEUNLET,
ZnE1EEL,5EITVET,

Tl LSHEETICT vy F 7 v TEHENRE LTS EOIZRBRE T L ET,

B IJO0—FEHELUVREHAR

« JEDEC £+ , Moisture Sensitivity Level 1 (IPC / JEDEC J-STD-020E),
MB85RS16NPNF-G-AME2 /MB85RS 16NPNF-G-AMERE2

« JEDEC 4+ , Moisture Sensitivity Level 3 (IPC / JEDEC J-STD-020E),
MB85RS16NPNF-G-INE1 /MB85RS16NPNF-G-INERE1 /MB85RS16NPN-G-AMEWE1

| ﬁﬁ%ﬁﬂ?ﬂﬂ:ﬁ%ﬁ*ﬂﬁ
ARHLEL L, REACH #HI , EU RoHS #8458 L OV [E RoHS IZHELL TEB Y £4,

16 rRAMY =D
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-

B A — 2R
Big Nylr—2 H TR 8 /T EAL

MB85RS16NPNF-G-JNE1 7FIAF w7 - SOP,8 B Fa—7 —*
MBS85RS16NPNF-G-JNERE1 T AF v +SOP,8 v TURAT—E T 1500
MBS85RS16NPNF-G-AME2 77 AF v «SOP, 8 B' LA —
MBS85RS16NPNF-G-AMERE2 7T AF w7 +SOP,8 v TURAT—E T 1500
MBS85RS16NPN-G-AMEWEI1 FZAF v « SON, 8 B TURAT—E T 1500

% I/NERFRATI OV CIE , BEHPIC SRR < 7230,

DS501-00030-4v2-J rRAM ezeD 17
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BNy —2 - N BTER

TS RXF Y - SOP, 8E > (150mil)

IJ—FE\ya: 127mn

INY— g X

NKyb—CEX 3.90mm x 4.90mm

1) — KR4k TN 4T
ik A% TITAF =)L R

Bt & 1.75mm MAX.

T5XFvy%Y -SOP,8EY

8pin 5pin

AR F

3.90+0.10
6.000. 20

H 8 HH

1pin 4pin

1.27 0.41+0.10

4.90 + 0.10°

(1.40)
1.75 MAX.

(o[o0.10[s]

FE OHTEREILOUVERYEESET,
IHFIEIE S A NI Y EEES,

0.05 MIN.
I
0.15~0.25

0.40 MIN.
FEB fE AR

B4 mm (55<)

RAMX =D
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-

()
TS5RXF w4 -SON,8 EV J—KEvF 0.50 mm
Ny iy —DIig X
. . X 3.

Ry br—SEX 2.00 mm X 3.00 mm
HIEAHE TIAF v 7 E—/L R
Bftira s 0.75 mm Max

TS5RXF w4 -SON,8 EY
2.00£0.10 | 1.60+0.10

0.40+0.10

——————————— L 3.00£0.10  —-f—-—-—-—  1.40£0.10 | ——-—-—

\
| |
1 |
‘ ‘
INDEX AREA 1 &
/ 1 1PIN CORNER
|
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