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RMLVO414ES 1) —X
AMbit {8;5EE S SRAM (256-kword x 16-bit)
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RMLVO414E U — X, 262,144 V— K x 16 By MEKO MM E Y A X T 4 v 7 RAM TT,
Advanced LPSRAM Fiffi 286 H L @& B mtERe AKHE B N2 KB L TV £9, L7223 - TRMLV0414E
VU —=RF, RNy T VR I T oS URAT AIEE T, Ny =0T, SEERERRE/ 4 v

TSOP (II) NHE SN TWET,

Bk

e 3VH—EJK 27V ~ 3.6V
o 7 & AW : 45ns (max.)
o JHEFEI
— AKX UNAHF L 0.3pA (typ.)
o TUEBREYA I NEFRINFEL T,
o T —X AL CT,
— AU —=AT— 7]
o TRTOAHNR, TTL AL "F TN TT,
o NyuT UNRyIT v TEENRETT,

FIFT 2 IER

Access Temperature

Orderable part number :
time range

Package

Shipping container

RMLV0414EGSB-4S2#AA*
400-mil 44pin

45ns | -40~+85°C | shic TSOP (II)

RMLV0414EGSB-4S2#HA*

Tray

Embossed tape

CE] 1. * = MR EEF. BEa—F (*=0,1, %)
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RMLV0414E2 1) —X

EEE
44pin TSOP (1)
YR 4 | | as
A3 [ ]2 O 43| | ne
A2 [ ] a2 | | a7
At |4 41 | | oE#
A [ | 40 | ] uss#
cs# [ | s 39 | |Lb#
oo [ |7 38 | |wots
o1 [ | s 37 | ] wots
2 [ | o 36 | ] wots
o3 [ |10 35 | | wo12
Vce |: 11 34 :| Vss
Vss |: 12 33 :| Vce
o4 [ |13 32 | ] won
os [ | 1a 31 | ] woto
oe [ |15 30 | ] wo9
o7 [ |16 29 | ] vos
WE# [ |17 28 | | NC
A7 [ |18 27 | | A8
A16 [ |19 26 | ] A9
A5 [ |20 25 | | A0
AMa [ |2 24 | ] An
A13 [ |22 23 | ] A2
(Top view)
E &
Pin name Function
Vee Power supply
Vss Ground
A0 to A17 Address input
I/00 to 1/015 Data input/output
CS# Chip select
OE# Output enable
WE# Write enable
LB# Lower byte select
UB# Upper byte select
NC No connection
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RMLV0414E2 1) —X

Ty FATT 5 L
A1 0— L o Vce
A2 O— —O Vss
A3 O—
A4 O—
AB Row Memory Matrix
A8 O— Decoder
A13 0— 2,048 x 2,048
A14 0—
A15 o— /
A16 o—] E
A17 o— ¢
1/00 © >
'J Column I/O
Input Column Decoder
Data
Control
1/015 O > Zlg ZIS—
. AR
AO| A5 A7 A9 A10 A11A12
1
—l LD
CS# O———
1B o— | Control logic
UB# O———
WE# O——
OE# ©
e
CS# WE# OE# UB# LB# 1/00 to 1/107 1/08 to 1/015 Operation
H X X X X High-Z High-Z Standby
X X X H H High-Z High-Z Standby
L H L L L Dout Dout Read
L H L H L Dout High-Z Lower byte read
L H L L H High-Z Dout Upper byte read
L L X L L Din Din Write
L L X H L Din High-Z Lower byte write
L L X L H High-Z Din Upper byte write
L H H X X High-Z High-Z Output disable
[GE) 2. H:Vh LV X ViorVi
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RMLV0414E2 1) —X

fEXT K EM
Parameter Symbol Value unit
Power supply voltage relative to Vss Vce -0.5t0 +4.6 \%
Terminal voltage on any pin relative to Vss Vr -0.5 to Vec+0.3™ \Y
Power dissipation Pr 0.7 w
Operation temperature Topr -40 to +85 °C
Storage temperature range Tstg -65 to +150 °C
Storage temperature range under bias Tbias -40 to +85 °C
[X] 3. /3L R${EHE 30ns LLTFDIBE. -3.0V (Min.)
4. RKEE +46V
DC EnES&H
Parameter Symbol Min. Typ. Max. Unit Note
Supply voltage Vee 2.7 3.0 3.6 Y
Vss 0 0 0 \Y
Input high voltage ViH 2.2 — Vee+0.3 \Y
Input low voltage Vi -0.3 — 0.6 Vv 5
Ambient temperature range Ta -40 - +85 °C
(] 5. /YLRHEENE 30ns LLTDBE. -3.0V (Min.)
DC %1%
Parameter Symbol Min. Typ. | Max. | Unit Test conditions
Input leakage current [ 1] - - 1 pA | Vin = Vss to Vce
Output leakage current o] _ _ 1 uA CS# =ViH or OE# = Vi or WE# = VL
or LB# = UB# = Vin, Viio = Vss to Vec
Operating current lcc - - 10 mA | CS# = Vi, Others = Viu/ViL, lio = 0mA
Average operating current _ _ 20 mA Cycle = 55ns, duty =100%, lvo = OmA,
lect CS# = VL, Others = Viv/ViL
_ _ 25 mA Cycle = 45ns, duty =100%, lio = OmA,
CS# = Vi, Others = Vin/ViL
Cycle =1ps, duty =100%, lvo = 0mA
oz B -2 m Cé# < o.;v, V|Hy2 Vec-0.2V, Vi< 0.2V
Standby current Iss — 0.1% | 0.3 mA | CS# = V4, Others = Vss to Vcc
Standby current - 0.3% 2 pA ~+25°C )
Vin = Vss to Vce,
o — - 3 pA ~+40°C | (1) CS# = Vcc-0.2V or
— — 5 pA ~+70°C | (2) LB# = UB# 2 Vcc-0.2V,
CS#<0.2v
— — 7 pA ~+85°C
Output high voltage Vo 24 - - Vv lon = -1mA
VoH2 Vce-0.2 - - \Y, lon =-0.1mA
Output low voltage VoL - - 0.4 \Y, loL = 2mA
VoL2 - - 0.2 \ lor=0.1mA
[GX£] 6. Vcc=3.0V. Ta=+25CICHBIT55EE
B8
(Vec = 2.7V ~ 3.6V, f = 1MHz, Ta = -40 ~ +85°C)
Parameter Symbol Min. Typ. Max. Unit Test conditions Note
Input capacitance Cin - - 8 pF Vin =0V 7
Input / output capacitance Cuo — - 10 pF Vio =0V 7
CEX]1 7. CONRSA—BBEHAESN2DOTRIAL, YU TILETT,
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RMLV0414E2 1) —X

AC 14
BITE S (Vee = 2.7V ~ 3.6V, Ta = -40 ~ +85°C) 14V
o AJILAL~UL: ViL=04V,Vh =24V
o AJEH/TRERERH : Bns
o AHANZAIVIBILAL 14V Ri =500 ohm
o H1EM  AXBR (Ra—7, VUV REEET) e
37_7 CL=30pF

)—FHAL4 o)L

Parameter Symbol Min. Max. Unit Note
Read cycle time tre 45 - ns
Address access time taa — 45 ns
Chip select access time tacs — 45 ns
Output enable to output valid toe - 22 ns
Output hold from address change ton 10 - ns
LB#, UB# access time tsa - 45 ns
Chip select to output in low-Z tcLz 10 - ns 8,9
LB#, UB# enable to low-Z teLz 5 - ns 8,9
Output enable to output in low-Z toLz 5 - ns 8,9
Chip deselect to output in high-Z teHz 0 18 ns 8,9,10
LB#, UB# disable to high-Z taHz 0 18 ns 8,9,10
Output disable to output in high-Z toHz 0 18 ns 8,9,10

(31 8. CONRFA—FEFEBATESINEDTIEHELY U TILETT,
9. BE. EEEHIRI—DBEIZIX. tchzmax [T tczmin KY/NE L teiz max (& teezmin KY/PME L, tonz

max (& torzmin KY/NESLLHEYFET,

10. tchz. terz . torz X, /O HHFHINA - 4 VE—HF U X (High-Z)IREEICA DR & LTHES N, TOE®D 1/0

IWFDEELANIVIZIRKY FH A
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RMLV0414E2 1) —X

SA ALY
Parameter Symbol Min. Max. Unit Note

Write cycle time twe 45 - ns

Address valid to write end taw 35 - ns

Chip select to write end tew 35 — ns

Write pulse width twe 35 — ns 11

LB#,UB# valid to write end tew 35 — ns

Address setup time to write start tas 0 - ns

Write recovery time from write end twr 0 — ns

Data to write time overlap tow 25 — ns

Data hold from write end toH 0 — ns

Output enable from write end tow 5 - ns 12

Output disable to output in high-Z tonz 0 18 ns 12,13

Write to output in high-Z twHz 0 18 ns 12,13

GE] 1. twe (FEEZAAHFRBHLEESAA R T ETORMTT,

EAHBAIRE. (CS#H). (WEH). B U(LB#E UBHOMAEIEEL ON—A)DTRTHER(TH— M) EL
SR THRESIN, (CS#H). (WE#H). (LB#& UBHOMAEIXEL Sh—F)D & ZLow DRENT R TH
—N—5 v T IHMEICZAHANTORLETS,
EIAHETIL (CSH), (WEH). B L U(LB#E UBHOTMAEIEEL LM —A)D S5 b ENM—DTHIEEME (%
F—bR) I2HE >R THESNET,

12. ZONFA—REILFAEINEEDOTEELS YU TILETT,

13. tonz. twhz (X, VO MEFH/NS - 4 VE—F U X(High-Z)IKEEIZADEE & LTRESh, TOBE®D /0 iHFD
BELARLIZEIEY FH A
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RMLV0414E2 1) —X

2L T KK

J—FKH19)L
P tre R
Ao-17 >< Valid address ><
P taa R
P tacs -
cs ) y,
toLz 1516 J tonz 141516
_ tea _
LB#,UB# %5\ //
teLz 1516 teuz 141516
WE# Vi
WE# = “H” level
topz 14 15,16
_toe - < >
OE# % /
A\ /
‘tOLZ‘ *15,16 ton
High impedance
/0015 gn mp < Valid Data
|

[GX] 14. tchz. tonz. tBHz [&. /O THFHINA « £ VE—HF U A(High-Z)IREEIZA BB E LTHRES A, TOED 1/0
HFDEELANILICIFKY FEA,
15, ZONFA—ZRFEBREEINFIDOTRHELH U TILETT,
16. RE. EEFUHIAR—DHZEIZIE, tciz max [ tczmin K Y/NE L, teizmax [ teizmin KY/INhE L, tonz
max [ toizmin &Y/hE<GEYFET,
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RMLV0414E2 1) —X

SA ML HIL(1) (WE#Z B9 5. S RB OE#="H")

twe

A

Ao-17 )

Valid address

P tcw
cs# %% /
P taw -
LB#,UB# % /
B taw ol twr
_ P twp 17 = ;
WE#
P tas ‘@é\ /
OE# /
/ tWHZ"18,19
tonz 1819 tow _ ton
/Oo-15 i %; Valid Data

[E] 17, twe3EEAHRBHISEESAAKRTETCORBETI,
EIAAFEIE. (CSH). (WEH), B L U(LB#E UBHDEAE I ELLN—A)DTRTHFEE(TY—MER
SR THRESIN, (CS#H). (WE#H). (LB#& UBHDMAE =X EL Sh—H)DE KLow DIRENT R TH

—N\—=3 v TTH5HMICE

RAHNMTHONET

EAHET L (CSH. (WEH) H&U(LBHE UBKDTA E1=[FEL BH—FH)D 5 b ENM—DTHIEEM(*
F— RSB A TRESNET,
18, torz, twrz &, VO BHFANA - £ Y E—F LA (High-ZWREIZA BB & L TRE S, ZDBED 10 5HF O

BELAILIZIEKEKY FE A,

19. ZONSA—FEFEEHAESINELDTIEEL YU TILETT,
20. CO#ARH. AEYREID /O HFIFAY - A D E—F VR (Low-2)IZH->TEY . SATFLANLSAHEEZE
/O SFIZEIML TIXAY £E€ A,
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RMLV0414E2 1) —X

SA4 MFAYIL2) (WE#Y OwY ., OE#="L")

P twe -
: /
Ao-17 Valid address L
P tcw
= £
P tew ]
LB#,UB# % /
< taw o e twr
_ P twp "2 : ;
WE#
P tas ‘@é\ /
OE#
OE#="“L"level Vi
P tWHZi22’23 _ tow X
IOo-15 “ %; Valid Data 24
| tow | ton

[E] 21, tweFEEAAHRBHISEESAARTETCORETI,

EIAAFEIE. (CSH). (WEH), B L U(LB#E UBHDEAE I ELLN—A)DTRTHFEE(TY—MER
ST-BETHRESIN. (CSH). (WEH). (LB#L UBHDWEAE I ES S h—H)H K ZLlow DIREMNFTRTH
—N\—S5 v T IHMIZEAANTORLETS,
EAAETIE, (CSH). (WEH)., BLU(LB#E UBHOMAFEIEEL LA—A)D 535 ENM—DTHIEFMH(F
T—MIGE >R THRESINET,

22, twhz &, VO IHFHNA + A VE—HF U A(High-2)IREEICA BB/ E LTHES N, ZOED I/0 HFDOEE
LARJLIZIHIKY FH A

23. ZONRFA—HFEFAT IO TIEEL YU TILETT,

24, ZOHRHR. AEYAI®D 10 HFEFOY - A VE—F U X(Low-2)I2HE-2THEY ., YRATLANSANEEE
/O SHFIZEIML TIEAY £ AL
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RMLV0414E2 1) —X

A4 A4 IIIL@Q) (CSHI/ B YY)

P twe -
- /
Ao-17 Valid address \
P taw R
o tas J | tew L twr
/
cs# N /
tew

LB#,UB#

§:.
A\ 4

L

. twp 25 ~
e ) iy
OE# Vi
OE# = “H” level

 tow | tow
1/00-~15 Valid Data

[GE] 25. twpFEFAHBENSEZAART ETOBEMETI,
EAHBIEIL, (CSH). (WEH). H&LU(LB#E UBKDTEAEEE L SH—F)DTRTHFEE(TH— b)) e
SHEETHE SN, (CS#H). (WE#). (LB#E UBHDMAE X E B Sh—H)HE ZLow DIKEMNT RTH
—N\—35 v T BHMBIZERAHDITONET,
EAHETIL (CSH)L (WEH). H& U (LBEE UBEDEA 1= EESN—H)D 55 ENM—DTHIEEM(F
F—RMIZE >R TRESINET,
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RMLV0414E2 1) —X

54 FHAHIL(4) (LBHUBH 4O wY)

twe

o<

Ao-17 ) Valid address
P taw R
P tcw
cs N /
. tas O L tew Sl twr
LB#,UB# ‘% )
P twe 26 -~
2 1£
A
OE# Vin
OE# = “H” level
1/00-~15 Valid Data

[GX] 26. twe (FEZAAFENSEEAAERTETORETT .
EIAAHFAIE. (CSH). (WEH)., BLU(LB#L UBHDMAEIFEL LM —A)DIT R THEE(TH— )&
SR THRESIN, (CS#H). (WE#H). (LB#& UBHOMAEzIXEL Sh—F)D & ZLow DRENT R TH
—N\—=5 vy TFIHMICERAANTOIET,
EAHETIE (CSH). (WEH). B&LU(LBHE UBHDTAEIEEL SN —A)D 55 END—DTHIEEMEF
T—MIEoRRTRESAET,
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RMLV0414E2 1) —X

T REREE

Parameter Symbol | Min. | Typ. | Max. | Unit Test conditions™®
Vin 2 0V,
> -
Vcc for data retention VbR 1.5 — — \Y% (1) CS#2 Vee-0.2V or
(2) LB# = UB# = Vcc-0.2V,
CS#<0.2V
— 1037 2 pA | ~+25°C | Vce=3.0V, Vin 2 0V,
) — — 3 pA | ~+40°C | (1) CS# = Vcc-0.2V or
Data retention current lccor
— — 5 pA | ~+70°C | (2) LB# = UB# = Vcc-0.2V,
— — 7 pA | ~+85°C CS#<0.2V
Chip deselect time to data retention tcor 0 - - ns .
- - See retention waveform.
Operation recovery time tr 5 — — ms

[£] 27. Vec=3.0V. Ta=+25CIc B+ 55 EHE
28. CS#HEVIE, FRLRN\YIT7, WE#Nv T 7, OE#/N\v T 7., LB#. UB#/\v 7. IO /Ny T 7 ZHIfEIL

F9, CSHNT— A REFET— FEHHT 2HE8. AALANIL(T KFLR, WE# OE#, LB#. UB#. 1/0)IE High-Z

KEIZLTEAFEVEEA,

T—ARERIA S UJKER() (CS# Controlled)

CS# arvkO—JL

Vce
A 27V 2.7V L
. tcor R ot
2.2V Z \ Vor / S 2.2V
CS# 2 Vcc - 0.2V
CS#
T—ARER2MA S VT KER(2) (LB#,UB# Controlled)
LB#,UB# O~ kO—)L
Vcc
A 2.7V 27V L
_ tcor R B tr R
2.2V Z \ Vbr / S 2.2V
LB#,UB# 2 Vcc - 0.2V
LB#,UB#
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WET AL 8% RMLV0414E ¥ 1) —X T—H2 Y —

WETHE

Rev. F1TH R— RA D R
1.00 2014.2.27 — EXhR
2.00 2016.1.12 1 BRSAVT7y T IRAERIER
2.01 2020220 | RER—Y | THREESERFRICEHR
3.00 2021.8.18 1,4,12, Iss1, lccor D Typ fE % 0.4pA=>0.3pA IZEE

BRER—T | HIHEABERORTEETH

CEHEEETERWIRICEN

| IRTOBEEL S UVBFEREL ThENORAEICRELET.

C-1



OA AV

Harsh environment

Harsh environment

10.
RoHS

11.

12.

13.
14.
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