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Part Name Power supply

Access time

Temperature
Range

Package

RMLV0816BGSB-4S2

2.7V to 3.6V

45 ns

2.4Vto 2.7V

55 ns

-40 ~ +85°C

11.76mmx18.41mm 44pin plastic TSOP(II)
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RMLV0816BGSB — 4S2

F—2—F

EEE
44pin TSOP(II)
Ad [ 1 O a4 | Jas
A3 [ ]2 43| | as
A2 |3 2| |ar
A |4 41 | ] oE#
A [ ]s 40 | ]us#
cs# [ | s 39 | JuB#
pao [ |7 38 | | pats
pat [ |8 37 | | pa4
pa2 [ |9 36 | | pa13
pa3 [ |10 35 | ] pa12
vee [ |11 34 | vss
vss [ |12 33 | ] vee
pas [ |13 32 | ] pan
pas [ |14 31 | | oato
pas [ |15 30 | ] pao
pa7 [ |16 29 | ] pas
WE# [ |17 28 | ] As
A18 [ |18 27 | ] A9
A7 [ |19 26 | | A0
A6 [ |20 25 | ] A
A15 [ |21 24 | ] A12
A4 [ |22 23 | ] A3
(Top view)
E > EiEA
Pin name Function
Vce Power supply
Vss Ground
A0 to A18 Address input
DQO to DQ15 Data input/output
CS# Chip select
OE# Qutput enable
WE# Write enable
LB# Lower byte select
UB# Upper byte select
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RMLV0816BGSB — 4S2 T—R—
JOvyEATII A
Ao O
A4 O |
1
. :
' ADDRESS ROW MEMORY ARRAY
1 ——)
! BUFFER DECODER 512k-word x16-bit
! O DQO
O DQ1
A1s O DQ i
1 4}/ yy BUFFER |
O DQ7
A A
SENSE / WRITE AMPLIFIER SELECTOR
| | O DQ8
DQ O DQ9
\ COLUMN DECODER / !
BUFFER !
1 .
cLock O Dpats
GENERATOR 1
cs# O
UPPER or
LB# - > O Vce
O @ D, LOWER BYTE
UB# O @ é »| CconTROL O Vss
WE# O =D,
OE# O =D
e
CS# WE# OE# UB# LB# DQO to DQ7 DQ8 to DQ15 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) 1. H:Viw LV  X:VwmorVi
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RMLV0816BGSB — 4S2 T—2Y— b

feXT K EM

Parameter Symbol Value unit
Power supply voltage relative to Vss Vce -0.5t0 +4.6 \Y
Terminal voltage on any pin relative to Vss V1 -0.52to Vcc+0.37 \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] 2. /9L R$4EHE 30ns LLTFDIBE. -3.0V (Min.)
3. mRKERE +4.6V

DC EnES&H
Parameter Symbol Min. Typ. Max. Unit Test conditions Note
Supply voltage Vee 2.4 3.0 3.6 Y,
Vss 0 0 0 V

2.0 — Vcet+0.2 V Vce=2.4V to 2.7V
Input high voltage ViH

22 — Vcct+0.2 \Y, Vce=2.7V to 3.6V

-0.2 - 0.4 \Y; Vce=2.4V to 2.7V 4
Input low voltage Vi

-0.2 - 0.6 \Y, Vce=2.7V to 3.6V 4
Ambient temperature range Ta -40 — +85 °C
[X] 4. /9L RHENE 30ns UL TFDBE. -3.0V (Min.)
DC %¥it

Parameter Symbol Min. Typ. Max. | Unit Test conditions

Input leakage current [ 1] — — 1 pA | Vin =Vssto Vce
Output leakage current CS# = Vi or OE# = Vih or WE# = VL

ol - - 1 WA or LB# = UB# = Vi, Vo = Vss to Vcce

Average operating current Cycle = 55ns, duty =100%, lio = OmA,

— 20" 2 A
0 S m CS# = V|, Others = Vin/ViL

[oed]
_ 05' 30 mA Cycle = 45ns, duty =100%, lio = OmA,
CS# = V|, Others = Vin/ViL
. Cycle =1us, duty =100%, lvo = OmA
leca — 15| 3 | ma | Sycle~Tus duty =100%, lio = Om

CS#<0.2V, Vin2 Vce-0.2V, ViLs 0.2V

Standby current Iss — - 0.3 mA | CS# = Viu, Others = Vss to Vce

Standby current _ 0.45°5 2 pA | ~+25°C

Vin = Vss to Vce,
(1) CS# = Vce-0.2V or
(2) LB# = UB# = Vcc-0.2V,

— | o6 | 4 pA | ~+40°C

IsB1
- - 7 pA | ~+70°C

CS#<0.2V
— — 10 pA | ~+85°C
Output high voltage lon =-1mA
Vor 24 Vol vees2.7v
Vorz 2.0 — — \Y lon =-0.1TmA
Output low voltage loL = 2mA
Vou 04 | V| Vo2 7v
VoL2 — - 04 \% loL = 0.1mA
[i¥] 5. Vcc=3.0V, Ta=+25CIZHIT5SE(E
6. Vec =3.0V, Ta=+40CIcHB T3S E1E
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RMLV0816BGSB — 4S2

F—2—F

&8
(Ta =25°C, f =1MHz)

Parameter Symbol Min. Typ. Max. Unit Test conditions Note
Input capacitance Cin - - 8 pF Vin =0V 7
Input / output capacitance Co — — 10 pF Vio =0V 7
CEX] 7. CONSA—RBLEBREEINLIDOTRELEL, YV TILETYT,
AC #rit
BIEE B (Ve = 2.4V ~ 3.6V, Ta = -40 ~ +85°C) 14V
e AJI/VNILALNYL -

ViL=0.4V,ViH=24V (Vcc=2.7V ~3.6 V)
ViL=04V,ViH=22V (Vcc =24V ~2.7YV) RL =500 ohm
o AJJEF ./ THERFRH : Bns
o ANHIEAILITBILUL 1.4V DQ
o BN AMBHR (Ra—T VUREEGTD) ;—7 CL=30pF
)—FkHA149)L
Vce=2.7V to 3.6V Vcec=2.4V to 2.7V .
Parameter Symbol - - Unit Note
Min. Max. Min. Max.

Read cycle time tre 45 — 55 — ns
Address access time taa — 45 — 55 ns
Chip select access time tacs - 45 - 55 ns
Output enable to output valid toe - 22 - 30 ns
Output hold from address change toH 10 — 10 — ns
LB#, UB# access time tea - 45 — 55 ns
Chip select to output in low-Z teLz 10 - 10 - ns 8,9
LB#, UB# enable to low-Z teLz 5 - 5 - ns 8,9
Output enable to output in low-Z toLz 5 - 5 — ns 8,9
Chip deselect to output in high-Z teHz 0 18 0 20 ns 8,9,10
LB#, UB# disable to high-Z taHz 0 18 0 20 ns 8,9,10
Output disable to output in high-Z toHz 0 18 0 20 ns 8,9,10

[£] 8.

CONTA—RFEHAEEINE=LDOTIELELLY U TILETT,

9. BE. BEEFHBMNRI—DHZEIZIE, tchzmax [Ltczmin KY/IME L tgizmax [ teizmin KY/MhE L,
tonz max [Ftozmin &Y /PELLGEYET,

10. tchz. terz . torz [&. DQ HFFH/INA - 4 VE—HF U X (High-Z)IREEICA DR & LTHES N, TOE® DQ
IHFDEELAILIZIFIKY FTEA.
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RMLV0816BGSB — 4S2 T—2Y— b

A4 A4
Parameter Symbol Vc.c=2.7V to 3.6V Vc.c=2.4V to 2.7V Unit Note
Min. Max. Min. Max.
Write cycle time twe 45 — 55 - ns
Address valid to write end taw 35 - 50 — ns
Chip select to write end tew 35 — 50 - ns
Write pulse width twe 35 — 40 — ns 11
LB#,UB# valid to write end tew 35 — 50 — ns
Address setup time to write start tas 0 - 0 - ns
Write recovery time from write end twr 0 — 0 — ns
Data to write time overlap tow 25 — 25 — ns
Data hold from write end toH 0 — 0 — ns
Output enable from write end tow 5 - 5 - ns 12
Output disable to output in high-Z toHz 0 18 0 20 ns 12,13
Write to output in high-Z twhz 0 18 0 20 ns 12,13

GE] 1. twe (FEEZAAHFRBHOLEESAA R T ETORMTT,

EAHBAIRE. (CS#). (WEH#). B U(LB#E UBHOMAEIEEL OM—A)DTRTHERTH— F)EL
S2TEBATHRESIN, (CS#H). (WE#H). (LB#& UBHDMAE=ILEDL Lh—A)A LK LLow DIRENT R TH
—N—5 v T IHMEICEAHANTORLETS,
EIAARTIL (CSH). (WEH). B L UN(LB#E UBHOAAFIEEL LM —A)D S B ENM—DTHIEEMHE (R
F—bR) I2E >R THRESNET,

12. ZONFA—REIL2FAEINEzEDOTEEL YU TILETT,

13.  toHz. twhz (. DQ IHFH/NA « £ VE—4H U X(High-Z)IREEIZA BB E LTIRES A, TOREOD DQ HF
DEELARIVIZIZEKY T A,
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RMLV0816BGSB — 4S2 T—2Y— b

24T KK

J—FKH19)L
| tre -
Ao-18 >< Valid address ><
- tan N
P tacs N
cst ) y,
toLz 1516 J tonz 14151
., tea .
LB#,UB# %a //
teLz 1516 tgnz 141516
WE# Vi
WE# = “H” level
tOHZ"14,15,16
OF# N y,
‘tOLZ‘*15*16 ton
High impedance
DQo-15 P < Valid Data

[E] 14, tchz. teHz. tonz [X. DQ HFH/NA = 4 D E—HF U X(High-Z)IKEEICA BB E L THRES . TORD DQ
HFDEELARILIZIFKY TEA,
15. TONTFA—FRFL2HBATIN=LDTRHEL YU TIVETT,
16. BE. EEEHIRE—DIZEIZIE. tchzmax [Etecezmin &K YNE L, teizmax [T teizmin &Y /PhE <,
tonz max & tozmin & YNESLEY FETF,
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RMLV0816BGSB — 4S2 T—2Y— b

SA ML) (WE#Z OvS, 54 FEOE#="H")

P twe R
Aoc-18 >< Valid address ><
P tcw
2 £
P taw
LB#,UB# %% /
< taw >l tWR
‘% P twe 17 ‘/
WE#
P tas ‘@a /
OE# /
/ twhz 1819
tonz 181 tow _ton
DQo-15 *20 /j Valid Data

E] 17.

twe [FEEAHRBMNSEZAAR T ETORBTYT,

EIAAHFRE. (CSH). (WEH). BLU(LB#E UBHDMAEIFEL L M—A)DIT R THEE(TH— )&
SR THRESIN, (CS#H). (WE#H). (LB#& UBHOMAE X EL Sh—F)D & ZLow DRENT R TH
—N—5 v TFIEMICERAADNTORET,

EAHETIE (CSH#HL (WEH) BLU(LB#E UBHDTEAFEIEELOM—A)D S ENM—DTEHIEFHE (=
T—F) I =BRATHRESIAET,

18. torz. twhz [X. DQ HHFANA = 4 VE—H U RA(High-Z)IREEICA BB E LTRESh., TDORKO DQ HF
DEELANILIZIEKRY FE A
19. ZONRTA—FRFLBATIN-LDTRHEL YU TIVETT,
20. COHFEF. AEYHEOD DQ HFIXAY - A VE—F U RA(Low-Z)IZHE -2 THEY ., YRTLANSANEEE
DQ SHFITENML TIEAEY FE A
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RMLV0816BGSB — 4S2 T—2Y— b

SA4 MFAHILQ2) (WE#ZOwY, OE#="L")

P twe R
Ao-18 >< Valid address ><
- tew
2 £
P tsw
LB#,UB# % /
< taw ale  twr
: D ()
WE#
P tas ‘@A /
OE#
OE#="“L"level Vi
P twuzfz’23 . tow X
DQo-15 *0 4, % b Valid Data *24%
tow _ton

GE] 21, twe [FEZAHBFBENOEEAHABRTETOBBETY,

EAHBAIRIE. (CSH). (WEH). BLU(LB#E UBHOMAFERIEEL SM—F)DTRTHAEER(TH— L)L
S-EEATHESIN., (CSH). (WE#H). (LB#E UBHDOWMAEI=EEL o h—H)NE LLlow DIREMNTRTH
—N—5 v T HHEIZEAHANTORLETS,
EAHET I (CSH#L (WEH) BLU(LB#E UBHEDOTAE T ELLM—A)D 5B ENM—DTEHIEFEME (=
F—bR) 2B =BRATHRESNET,

22. twhz [&. DQIHFMNA « 41 VE—F U A(High-Z)IREEICA BRI E L THRES N, TOBO DQ HFNERE
LARIIZIHIRY T A

23. ZONSGA—RFEHBESINEEDTIEEL YU TIETT,

24, ZOHEG, AEYHEO® DQ HEFIEOYD - A VE—F A (Low-2)IZHE-2TH Y., YRATLANSANEESR
DQIHFICEIML TIXHE Y EH A,
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RMLV0816BGSB — 4S2 T—2Y— b

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

P twe -
Ao-18 >< Valid address ><

P taw -

P tas o P tew - twr

/
cst N /
| tew

LB#,UB# %% /

P twp %5
WE# N /
OE# Vi
OE# = “H” level
tow _ ton
DQo-15 Valid Data

E) 25, twe lFEERAAHBBRMNOEETAA T ETOBRBTT,
ZIAHBAE. (CS#H). (WEH). BLU(LB#HE UBHDR A EL SA—H)DTATHAER(TH— &R
ST-BETHRESIN. (CSH). (WEH). (LB#L UBHDWEAE I ES S h—H)H K ZLlow DIRENFTRTH
—N\—=5 v T BHBICEBAHNTOILET,
EAHET I (CSH#H. (WEH) BLU(LB#E UBHDTAEIEELLM—A)D S5 ENM—DTEHIEFME (=
T—BR) [T BRTHESNET,
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RMLV0816BGSB — 4S2 T—2Y— b

54 FAHIL4) (LBHUBH 4 Ow )

P twe R
Ao-18 )( Valid address >/L
P taw g
| tew
cs ) /
< tas ol le tew L twr
LB#,UB# %@
\ /
twp 26 R
B 14
A
OE# Vi
OE# = “H” level
tow _ton
DQo-15 Valid Data

(E) 26. twe lFEEAHBBRMNOEETAAE T ETOBMBTT,
ZIAHBAE. (CS#H). (WEH). BLU(LB#HE UBHDR A EL SA—H)DTATHAER(TH— &R
ST-BETHRESIN. (CSH). (WEH). (LB#L UBHDWEAE I ES S h—H)H K ZLlow DIRENFTRTH
—N\—=5 v T BHBICEBAHNTOILET,
EAHET I (CSH#H. (WEH) BLU(LB#E UBHDTAEIEELLM—A)D S5 ENM—DTEHIEFME (=
T—BR) [T BRTHESNET,
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RMLV0816BGSB — 4S2 T—2Y— b

T REREE

Parameter Symbol | Min. Typ. Max. | Unit Test conditions™®

Vin 2 0V,

(1) CS# = Vee-0.2V or

(2) LB# = UB# = Vcc-0.2V,
CS#<0.2V

Vcc for data retention VbR 1.5 — 3.6 \%

— | 04577 | 2 | pA | ~+25°C

— 0.628 4 pA ~+40°C Vce=3.0V, Vin 2 0V,
> -
Data retention current Iccor (1) CS# 2 Vce-0.2V or
(2) LB# = UB# 2 Vco-0.2V,

_ - 7 | pA | ~+70°C CS#<0.2V

- - 10 | pA | ~+85°C

Chip deselect time to data retention tcor 0 - - ns .
See retention waveform.

Operation recovery time tr 5 - - ms
[(X] 27. Vcc=3.0V, Ta=+25CIZ BT 5SS E(E
28. Vcc=3.0V. Ta=+40CIZEIT5BE(E
29. CS#EVIX. ZFRLARNYT7, WE#Ny T 7, OE#/\v T 7. LB#, UB#/\v T 7. DQ /Ny I 7 &&I#EL
£, CSHNT—R2REET—F&HET HEE. AALARL (7 LR, WE#. OE#. LB#. UB#. DQ) I&
High-Z SREEICL TEMFEWLEF A,

T—RREFERA T VT ER(1) (CS# Controlled)

cCs# arvhko—JL

Yee A 2.4V 2.4V L

tcor tr

» & »
< L « >

2.0V Z \ Vbr / S 2.0V

CS#2Vcc - 0.2V

CS#

T—2RE2A S VUK (2) (LB#,UB# Controlled)

LB#UB# > ~A—JL

Yee A 24V 24V L

tcor o tr

< »
< L « >

2.0V Z \ Vbr / S 2.0V

LB#,UB# 2 Vcc - 0.2V

LB#,UB#
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T 8% RMLV0816BGSB 7—#% & —

WETAE
Rev. F1TH R— RAL D R
1.00 | 2014.11.28 — EhR
2.00 2015.06.26 P1,4 Standby current Iss1 : 25°C 0.6pA ->0.45pA (typ.), 40°C 2pA ->0.6pA (typ.)
P.2 EVERBEE : 1 E2Y—YEM
P.4 Average operating current Iccz2: 25°C 2mA ->1.5mA (typ.)
P.12

Data retention current lccor : 25°C 0.6pA ->0.45uA (typ.), 40°C 2uA ->0.6pA (typ.)
201 | 2020.02.20 | &EA— | TEFEEESERIIRICENR

| IRTOBEEL S UVBFEERE ThENORAEICRELET.

C-1




—
—

1.

10.
1.
12.

Ty =
AERICRESNER, VIV TEIVINLGICEEST SERIE. FEFXHKOBESG. CABEHRATIINTT, BEROESE - VAT LA
DFREITENT, BB, VILIz7ELVINLICEHET HEREEAT HHEEICE. BFHROFEREICEVTIT>TLEEL, ThoDERICER
LTELEEE (BEFRFELEEZBVTNICELLBELEAET., UTRLTY,) ICEL. ZfEk. —UZ0EEZZAVERA,
LMBG, AEHICRE SN ERKT 4. K. R, TOJ5L, 7ILITYVRXL, EHEERGHSOEROERICEEL TRELLZE=BDHHFE. &
TEEZ OO EEICKT 2BEFELIEIASICETIHFICDONT, HBHE, AISORIMETSIOTHEL., FLEEZZESIOTREHY FE
A,
L, RERCEDELUFELIEZEORHIE. ZEEETOMONMUEELZASHETLILDOTEHY FEA.
LHWEE, ERFELE—HEMHT. &, RE, EH. UN—RI VD=7 I T, FOM, FEICEALBEVTLESL, M1 5E0E. RE.
BqHR, YN—RIVDZTFIYVITHICEKYELCHBEICEL. 41E. —UZT0EEZEVERA,
L, HHBROREKEE EEKE) LU EREKE] THELTHY., EREKEF, UTISTRTARCERNMEAIIEIZLEERL
TBEYET,

ZHEKHE . OV Ea—4. OAHER. BEIEHEE. RIS, AVHEE. RE. THE#M. N\—V LR, EXANRY +¥

EMEKE  EEHE (BPE,. BE, M%), XBHE (ES). KFREEHSE. SRHERER A TA, FERLHHMEESE
LHBRE, T—2— bEICKYBEEM. Harsh environment RITEZEER LTI LDERE, BEEES - BRICAEZTZRETAHEDOH S
BER - DRATL (EGHEBFEE. AMRICIEOAHERTEIELE0%). L LI EZREGYNBEERESEIETNOHIME - DX TL (FEBEHRLE.
BEDBE. RFAHESXTL MERHESXATL, TS5V MERVRATLA, EEHRSE) IHEASNDILEZERLTELYT. ChoDARIC
FARATAHCLEFBRELTLERA, EA, BRHABEELTOVRVARICHMBRKZFERALLZILICIYEENELTH, BHE—IZTOEFZEL
Ft A,
LUHBFECHEAOEE. RFOBRKER (T—22— b, —Y—X3=a7)L. 7TV —av/—b, SEENY FTvYICRED MEEK
TNAZADEALO—BHASTESIE) %) 2CHEEOL. BHABET IHRAER. BFEEREEEE. KA. REFGTOMBERHOEE
ATIEACEESN, EEXHOHEZEA TEHERZIEASN-BEOKIE, BRBEOTEAELUBHICODTFEL T, HE, —IZ0E
FEEEVFEEA,
Lk, BHUKORESIVEEEOMLEIZEHTOETH, FERUREHIBRTHENRELY., FRAFHICEK>TIXBREELEZYVT 55
ERBYET, Ffz. BHERIE. T—F— FFITBVTEIEHEM. Harsh envionment AITHREEZEL TS EDE/RE. MRSHREST 21T
THEYVERBA, RICHHBEROBEBEEIFRIMENELEETH>TH. AGBH. KABHRZOMUESHWBESFLZELSIELRVELS . BEHKOE
FEIZBLT, TEEET, ERMRRE . BEBEHLEHEOREF/HBIUVI -V U NEE, BEHROBE - X TLELTOHRRIEEZIT>TKL
23V HIS. 130V T b 7Id, BRTORIEITEHL -, BEHROEE - DA TLELTORERIIZBEFHROEETIT> TS,
LHBTOREESHEZOFMCOTEL I, HARAEMNCHTEULEEROFTHMEE LIV, CTHEAICELTE,. HEOMEOESR - HA%
HHT 5 RoOHS IETE. BASNIREBEEZSZTARABEDS X MDBEFITEET 5L 5 SHEALLIZSV, MM EEFTEETFLAENI LITLY
EL-BEICEALT, ZE. —UZ0EEZEVERA,
LHBEGBLIUBMEERNNOZSSLVRAICIYRE - A - REFZLESIATOIHER - SXTLICERTIZLIETEERA, BHHESE &
UHEffiz#b. REFLEBEETHHEE. MEABRUNEEZSE] TOMBAESLSVERSNINEOREEERELRZETL. ThD
DEDHDECAICHIMBBLAFHREET TS,
BN AN B R EE=FICETEESINIBEICE, BACARE=BICRH L C AT IEESRHOREG T ENT IEEEZESILDLEVLET,
AEHOERFELE—MELUHOXEICLLIBHOREEZBDI L LGAEGEHFELIEUITLILEELET,
AEHCRESNTOLIRNBTELFHHBERCOVWTSFHABLENTSVE LS, HHOEXBLUEFTHEHEE LI,

E1 ABHICBVTHERASINATLS T4 L& LY R ILY POV RBARUBLIVLRYR TLY MO XBERSHEHNEEM. BENIC

XETHIRAEVNET,

F2. FEMCBOVTHEASATLS TEHRA] £ F1CEVWTERSA-EHORE. REMRKEZVLWVET,

(Rev.4.0-1 2017.11)

A$1FTTE b HFEEEEO
T 135-0061 HRAIREXZM 3-2-24 (BWNT+LPT7) BHOBEROEM. FXaty FORFER. RFOEEHSHEEERD
WWw.renesas.com 1S9 2EMALIE, BitHz IHa FEZECESL,

www.renesas.com/contact/

EiEIZDINT

LAHYRBLVLRHZROTEILRYR TLY bOZ ZAB%AEHO
BEETT, TR TCOFAESLUEREERL. ThThOREEICREL
9,
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