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e B JEAR I T B T,
B
o 3V H 24V ~ 3.6V
o T V&AM :

— EJRFEIL 2.7V~3.6V FF : 45ns (max.)

— EIREIL 2.4V~2.7V FF : 55ns (max.)
o HEEI

— AZ A 0.45pA (typ.)
o T U RBRELYA IIVERDIEL TT,
o T—HX AL ENFTT,

— AY—=AT— k)
o TRTOAHA, TTL 2 RNFTILTT,
o NuTUNRy T v TEENRIRETT,
BRESA2T7vT

. Temperature
Part Name Power supply | Access time Range Package
2.7V to 3.6V 45 ns
RMLV0816BGSD-4S2 -40 ~ +85°C | 10.79mm x 10.49mm 52pin plastic y TSOP (II)
2.4V to 2.7V 55 ns
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RMLV0816BGSD — 4S2

F—2—F

EEE
a5 [ |1 O O 52| ] A6
Aa [ ]2 51| | BYTE#
INER I I s0| | us#
a2 [ |4 49| ] vss
A [ s 48| ] L#
A0 [ | 47| | pais/A-
A [ 7 46| | pbar
A [ ] 45| ] pats
Ne [ ] 44| ] pas
cst# [ |10 43| | pba13
WE# [ |1 42| | pas
NG [ ]2 41| | pat2
e LAf*  52pinpuTSOP ()  “} ] o
vee [ |14 39| ] Ne
cs2 [ |15 38| | pan
NG [ |16 37| ] pas3
NG [ |17 3| | pato
as [ |18 35| | pa2
a7 [ |19 34| ] pa9
A7 [ |2 33| | pat
A6 [ |2 32| ] pas
As [ |22 31| ] pao
A4 [ |23 30| | oE#
A3 [ | 29| ] vss
A2 [ |25 O 28| ] NC
A1 |: 26 27 :| A0

E > EiEA

Pin name Function

Vce Power supply

Vss Ground

AO to A18 Address input (word mode)

A-11to A18 Address input (byte mode)

DQO to DQ15 Data input/output

CS1# Chip select 1

CS2 Chip select 2

OE# Output enable

WE# Write enable

LB# Lower byte select

UB# Upper byte select

BYTE# Byte control mode enable

NC No connection
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RMLV0816BGSD — 4S2 T—2Y— b

JOv O 3AT7T5 A
Ao O
At O : MEMORY ARRAY
i ADDRESS ROW 512k-word x16-bit
1 —
: BUFFER DECODER or
| : 1M-word x8-bit O DQO
O DQ1
A1g O DQ !
1
7'y «I}’ i BUFFER |
DATA — O bar
SENSE / WRITE AMPLIFIER SELECTOR
O DQ8
| | ______________ | O DQQ
\ COLUMN DECODER / DQ !
BUFFER :
) !
CLOCK oDQ15
cs2 O GENERATOR 1 /A
CS1# O
LB# O *
1:):>_" X8 / x16 O Vee
UB# O - CONTROL O Vss
BYTE#O
[
WE# O D
OE# O =D
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RMLV0816BGSD — 4S2

F—2—F

BER
CS1# CS2 BYTE# | UB# | LB# | WE# | OE# DQO~7 | DQ8~14 DQ15 Operation
H X X X X X X High-Z High-Z High-Z Stand-by
X L X X X X X High-Z High-Z High-Z Stand-by
X X H H H X X High-Z High-Z High-Z Stand-by
L H H H L L X Din High-Z High-Z Write in lower byte
L H H H L H L Dout High-Z High-Z Read in lower byte
L H H H L H H High-Z High-Z High-Z Output disable
L H H L H L X High-Z Din Din Write in upper byte
L H H L H H L High-Z Dout Dout Read in upper byte
L H H L H H H High-Z High-Z High-Z Output disable
L H H L L L X Din Din Din Word write
L H H L L H L Dout Dout Dout Word read
L H H L L H H High-Z High-Z High-Z Output disable
L H L X X L X Din High-Z A-1 Byte write
L H L X X H L Dout High-Z A-1 Byte read
L H L X X H H High-Z High-Z A-1 Output disable
[GEY1:H: Ve LV X:VikorVi
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 Vr -0.52to Vcc+0.37 \Y
Power dissipation Pt 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. /3L R$4EHE 30ns LLTFDIBE. -3.0V (Min.)
3. ®KERE +4.6V
DC EnfEst
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 — Vee+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, Vee=2.7V to 3.6V 4
Ambient temperature range Ta -40 — +85 °C
[X] 4. /9L RHENE 30ns UL TFDBE. -3.0V (Min.)
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RMLV0816BGSD — 4S2

F—2—F

DC %¥it
Parameter Symbol Min. Typ. Max. Unit Test conditions
Input leakage current [ 1] — — 1 pA | Vin = Vssto Vce
Output leakage current BYTE# = Vcc -0.2V or BYTE# < 0.2V
™ _ _ 1 vA CS1#=ViHor CS2 = ViLor OE# = Vi
or WE# = ViLor LB# = UB# = Vi,
Vio = Vss to Vee
Average operating current Cycle = 55ns, duty =100%, lvo = OmA,
- 207 25 mA | BYTE# = Vcc -0.2V or BYTE# < 0.2V
leci CS1# = Vi, CS2 = Vin, Others = Vin/ViL
Cycle = 45ns, duty =100%, lio = OmA,
- 25% 30 mA | BYTE# = Vcc -0.2V or BYTE# < 0.2V
CS1# =V, CS2 = Vi, Others = Vin/ViL
Cycle = 1us, duty =100%, lio = O0mA,
locs _ 15% 3 mA BYTE# = Vcc -0.2V or BYTE# < 0.2V
CS1#<0.2V, CS2 2 Vcc-0.2V,
ViH2 Vce-0.2V, ViLs 0.2V
Standby current BYTE# = Vcc -0.2V or BYTE# < 0.2V
Iss — — 0.3 mA
CS2 = V), Others = Vss to Vcc
Standby current _ 045 5 VA | ~+25°C Vin = Vss to Vce,
BYTE# = Vcc -0.2V or
_ 06 4 A | ~+40°C BYTE# < 0.2V
ls1 (1)CS2=<0.2Vor
_ _ 7 uA | ~+70°C (2) CS1# = Vce-0.2V,
CS2 = Vce-0.2V or
_ _ 10 WA | ~+85°C (3) LB# = UB# = Vcc-0.2V,
CS1# < 0.2V. CS2 2 Vce-0.2V
Output high voltage BYTE# = Vcc -0.2V or BYTE# < 0.2V
Vo 24 — — \Y lon = -1mA
Vce22.7V
Vou 20 _ _ v BYTE# = Vcc -0.2V or BYTE# < 0.2V
lon =-0.1mA
Output low voltage BYTE# = Vcc -0.2V or BYTE# < 0.2V
VoL - - 0.4 \% loL = 2mA
Vce22.7V
VoLs _ _ 0.4 v BYTE# = Vcc -0.2V or BYTE# < 0.2V
lo=0.TmA
[(X] 5. Vcc =3.0V, Ta=+25CIZHI+HSE(E
6. Vcc =3.0V, Ta=+40CIZH I+ 585 E
58
(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
CE] 7. CONRFGA—FBFEHBEINFIOTELEL, YU TILETT,
R10DS0253JJ0201 Rev.2.01 Page 5 of 14
2020.02.20 RENESAS




RMLV0816BGSD — 4S2 T—2Y— b

AC ik
BIE &M (Vee = 2.4V ~ 3.6V, Ta = -40 ~ +85°C) 14y
o AL ALAL -
ViL=04V,ViH=24V (Vcc=2.7V ~3.6 V)
ViL=0.4V,Vin=2.2V (Vcc=24V ~27YV) RL =500 ohm
o AN EF/TRERR - Sns
o AHAZAIVITBIL~UL 1.4V DQ
o MHAN  ANBR (Ra—7 UVIUREELET) ;—7 CL=30pF
)—FkHYAL4oIL
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
t - 45 - 55
Chip select access time ACST ns
tacs2 - 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
toLz 10 - 10 - ns 8,9
Chi lect t tput in low-Z
ip select to output in low toz 10 — 10 — s 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
tcHz 0 18 0 20 ns 8,9,10
Chip deselect t tput in high-Z
b deselect fo oulpUtin hig tonzz 0 18 0 20 ns | 89,10
LB#, UB# disable to high-Z teHz 0 18 0 20 ns 8,9,10
Output disable to output in high-Z torz 0 18 0 20 ns 8,9,10

E] 8. ZONRSA—FEFEHATINEDTIEELSY U TILETT,
9. BE. BEFHMEI—DIGFEIZIE. tocHzt max L tcizt min & Y/NE <, tenze max (& teize min &Y /IhE <,
teHz max (& teiz min K Y/INE <, tonzmax (& tozmin KYNSLLHY FET,
10. tcHzt. toHze. terz . tonz &, DQ MEFANA - 4 Y E—H U A (High-ZIREEIZABERE LTRESh, 0D
BODQImFNEELANILICIKKY FEA,
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RMLV0816BGSD — 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,

EAHRRIE, (CS1#). (WE#H), (LB#& UBHOWMAFTIEEL LM—F) LU (CS2) DI RTHAFEE(TY
— RN EHE>BEATHRES N, (CS1#). (WE#). (LB#& UBH#DMA =L EL Lh—7h) NELLow THD
(CS2) A High DRENT RTA—/N—5 v TTHHMICEAHF N TOILET,
EAHETIE, (CS1#). (WEH). (LB#& UBHOWmAF=ZEELM—A) BLUY (CS2) D5 ERMN—DT
LIEFHRT— M2 E=BATHESAET,

12. ZONFA—REIL2FAEINEzEDOTEELS 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,

BYTE#4 A S VW EEH

Vce=2.7V to 3.6V Vcec=2.4V to 2.7V )
Parameter Symbol - - Unit Note
Min. Max. Min. Max.
Byte setup time tes 5 - 5 - ms
Byte recovery time ter 5 — 5 - ms

BYTE#% 4 = VKR

CS1# / \

Cs2 \ /
tes ter
BYTE#
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RMLV0816BGSD — 4S2 T—2Y— b

BAIUTRE

Y— R4 )L

P tre >
Ao-18
(Word Mode) >< Valid address ><
A -8
(Byte Mode) < taa >
P tacst .
cs1# %2\ ,/
tCLZ1 *16,17 tCHZ1 *15,16,17
Cs2 7| tacs R
:tCLzz”GJL - | |tcHz2 15187
P tea >
LB#,UB# % //
| teLz"1617 P teHz 151817
wex v
WE# = “H” level
tOHZ *15,16,17
| toe o < >
OE# ﬁé%% /
_torz 1617 ton
DQo-~15
Word Mod High impedance
(Word Mode) 1gh Imp < Valid Data
DQo-7
(Byte Mode)

[;£] 14. BYTE# = Vcc—-0.2Vor BYTE# =0.2V
15. tcHzi. tchze. tBHz. torz [, DQIHFH/NA « 4 D E—4 U X (High-Z)IREEICA BB E LTHRESh, T0O
D DQIFFDEELANILIZIEKY EH A,
16. CONTA—FRFLBATINLDOTRHEL YU TIVETT,
17. BE. EEEFHEIR—DBEIZIEX. tehzt max X teizs min & Y/INE | tenze max [ terze min &Y /IhE <,
teHz max & teizmin K Y/PNE L, tonzmax [Ftorzmin KYNESLLGEYFET,
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RMLV0816BGSD — 4S2 T—2Y— b

SA ML HILA)T (WEHS B VY. 54 R OE#="H")

P twe N
Ao-~18 ) ¢
(Word Mode) )( Valid address >L
A -18
(Byte Mode)
tew

A

cs1# %;\ /

cs2 // tew W

A 4

P tsw
LB#,UB# %5‘ /
o tAW » : tWR
% P twp 19 >/
WE#
P tas ‘@% /
OE# // twhz 20,21
bQ _tonz™2021 tow PRLLIIN
0~15 - ~ — ¢
(ord ode) “ %, Valid Data
(Byte Mode)

[;¥] 18. BYTE# = Vcc-— 0.2V or BYTE# =0.2V

19. twp IFEZAHBBAI LEETAAETETORBMTT,
EAHBAIRIE. (CS1#). (WE#H), (LB#& UBHOWAE=IEEL L M—H) BKLU (CS2) DI RTHAFEMW(TY
—MéERo-BATHRES N, (CS1#). (WEH#)., (LB#& UBHOEAEIFEL SM—H) AR LZLow THD
(CS2) A High DRENT R TA—/I—F v TT5HMICERAHANTOILET,
EAAETIZ, (CS1#). (WEH#H). (LB#E UBHDEAEIEEELMN—A) B&LU (CS2) D53 ENM—DT
LIEFERY— M E=EATHRESAET,

20. tomz. twnz [£. DQ BFA/NA - 4 U E—H U R(High-Z)REIZA BB E LTHES A, ZOBEO DQ HF
DEELANIIZIFIKY FHA.

21, SONRFA—ZEEHARSNEEDTEESY O TILETT,

22. ZOOHEREH. AEVYE®D DQHEFIEAY - A VE—F VA (Low-2)IZHE2THE Y. YATLANSANEER
DQHFICEIML TIXHEY FH A,
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RMLV0816BGSD — 4S2 T—2Y— b

SA RHAILER)E (WE#Z OwH . OE#="1")

P twe N
Ao-~18 ) ¢
(Word Mode) )( Valid address >/L
A -18
(Byte Mode)
P tcw

cs1# %5‘ /

CS2 //

tew

tew

LB#,UB#

-
>

taw twr

twp 24
WE#
tas @}x

OE#
OE#="“L"level Vi

A

A

NNV VY
N

A
A 4

twhz 2526 tow
DQo-~15 < > < >
e
(V\I/;eroM:de) *O7 %r Valid Data *27%
(Byte Mode) tow - o R

[5¥] 23. BYTE# = Vcc- 0.2V or BYTE# =<0.2V

24, twp [FEEAAHFRISLEESAA R T ETORMTT,
EAAHFRIRIE. (CS1#). (WE#H). (LB#& UBHOWmAEILEL LM —FH) LU (CS2) DT RTHEE(TH
—RMEBSEEBEATHRESN, (CS1#). (WE#), (LB#E UB#DEA X ESL LHh—K) A& LLow THD
(CS2) A% High DIREMNT RTH—/1—5 v TFBHMICEAHFNTHORET,
EAAETIZ, (CS1#). (WEH#H). (LB#L UBHDEAEIEZELELN—A) LU (CS2) D53 ENMN—DT
LIEFE RS — M2 EEBATHESAET,

25. twHz [&. DQ IRFHNS - 41 VE—F U X (High-Z)IKEEICA BB & L TIRES M. ZTOED DQ InFDEE
LAIZIERY £ A

26. CONFTA—FFEHATINFEDOTIEAESH O TILETT,

27. ZOHREH. AEVYAE®O DQHFIEFAY - A VE—F VA (Low-2)IZHE2THEY. YATLANSANEESR
DQHFICENML TIXEY FHA,
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RMLV0816BGSD — 4S2 T—2Y— b

S4 bYA2ILEB)%E (CSI#CS250v7%)

. twe >
Ao-18 D .
(Word Mode) )( Valid address >/L
A -1
(Byte Mode) taw
: tas P tcw . o R
/
cs1# V@% /
tas » e tew
cs2 //,// \\
tew

A

LB#,UB# % /
A
tWP 29 I /

> A

WE# %

OE# \
OE# = “H” level

tow _ ton
DQo-15 <

(V\I/;Jgol\/l;)de) Valid Data
(Byte Mode)

A

[¥) 28. BYTE# = Vcc—0.2V or BYTE# =0.2V
29. twp[FEEAAHFRISLEESAART ETORBMTT,
EAHBAIRIE. (CS1#). (WE#), (LB#& UBHDWAEZIEEELM—A) BLU (CS2) DT RTHEE(TH
—RMNEHE>BEATHRES N, (CS1#). (WE#). (LB#&E UBH#DMA =T EL Lh—7h) NE LLow THD
(CS2) H High DIRENT RTAH—/N—F v TF 2HMIZEAHA N TOILETS,
EAAETIZ, (CS1#). (WEH#H). (LB#L UBHDEAEIEZELELN—A) LU (CS2) D53 ENMN—DT
LIEFE RS — M2 EEBATHESAET,
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RMLV0816BGSD — 4S2 T—2Y— b

S kA HZILA)® (LB#UB# 4~ 0w 4%, Word Mode B M i F)

twe

P N \

Valid address >

7 N

Ao-~18 >
(Word Mode)

taw

tcw

A

cs1# % A /
cs2 / W

P tew
/
< tas o tew twr
LB#,UBH# V@% //
~ twp? |
e % A\ /
OE# \
OE# = “H” level
tow P ton R
DQo-~15 :
(Word Mode) Valid Data

[¥) 30. BYTE# = Vcc-0.2V
31, twe [FEEAAFERISLEESAAR T ETORMTT,
EAHBAIRIE. (CS1#). (WE#), (LB#& UBHDWAEZIEEELM—A) BLU (CS2) DT RTHEE(TH
— Mo -BETRES N, (CS1#). (WE#H). (LB#E UBHOMAE=1FEL M —) A& LZLow THD
(CS2) M High MIRENT RTH—/1\—F v TF3HMEIZEAHDITOAET,
EAAETIZ, (CS1#). (WEH#H). (LB#L UBHDEAEIEZELELN—A) LU (CS2) D53 ENMN—DT
LIEFE RS — M2 EEBATHESAET,
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RMLV0816BGSD — 4S2

F—2—F

T REREE

Parameter Symbol | Min. Typ. Max. | Unit Test conditions™*
Vin 20V,
BYTE# = Vcc -0.2V or BYTE# < 0.2V
(1)CS2=<0.2Vor
Vcc for data retention VbR 1.5 — 3.6 \Y, (2) CS1# 2 Vce-0.2V,
CS2 = Vce-0.2V or
(3) LB# = UB# = Vcc-0.2V,
CS1#<0.2V, CS2 = Vce-0.2V
— 0.45"% 2 pA | ~+25°C | Vec =3.0V, Vin 20V,
BYTE# = Vcc -0.2V or
. BYTE#<0.2V
— | 06 | 4 | wA | ~+40°C | 4ycs2<02Vor
Data retention current lccor (2) CS1# = Vcc-0.2V,
_ _ 7 WA | ~+70°C CS2 2 Vcc-0.2V or
(3) LB# = UB# = Vcc-0.2V,
CS1#<0.2V,
— — 10 pA | ~+85°C CS2 = Vcc-0.2V
Chip deselect time to data retention tcor 0 - - ns .
- - See retention waveform.
Operation recovery time tr 5 — — ms

[¥) 32. Vec=3.0V. Ta=+25CIzB T35 E(E
33. Vcc=3.0V. Ta=+40°CIZ BT 55 E(E

34. CS2EVIF. ZFRLANYIT7 WE#NY I 7 . CS1#/\y D7 OE#/\y 77 LB#/\v 77 UB#/\v I 7.
Din/N\y 77 %#FlHILET . C2NT—2RBEE— FZFHIHT IHEE. AALARIL (7 FLR, WE#, CST#,

OE#. LB#, UB#, DQ) (& High-Z JREEIZL THMhEVER A, CSIHNT—2REBE— FEHEHT IBE.

CS2 (£ CS2=Vce-0.2V Ff=lE CS2<0.2V THITNIEHY FHAMDAALRIL (7 KL X, WE#, OE#,

LB#. UB#. DQ) [& High-Z REEIZL THLAFELEE A,

R10DS0253JJ0201 Rev.2.01
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RMLV0816BGSD — 4S2 T—2Y— b

T—RREFERA T UTKEI(1) (CS1# Controlled) s

CsS1# arrA—M

vee A 24V 24V L

tcor tr

» < »
< L « >

2.0V Z \ Vbr / S 2.0V
; CS1#2 Vee - 0.2V ;
CS1#

T—RRERA I VT ER(2) (CS2 Controlled) 3°

CS2 arvhkO—JL

vee A 24V 2.4V L

_ teor .t
CS2 >

0.4V Vpr 0.4V

K CS2=s0.2v 7

A
A 4
A

T—HREIA I VY KEREB) (LB#,UB# Controlled, Word Mode B 0 &3 F )36

LB#UB# O ~Ba—JL

Vcc

2.4V 2.4V
tcor tr

< » < »
< » <« »

2.0V Z \ Vpr / S 2.0V
; LB#,UB# 2= Vcc - 0.2V ;
LB#,UB#

[£] 35. BYTE# = Vcc-0.2Vor BYTE# =0.2V
36. BYTE# = Vcc-0.2V
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T 8% RMLV0816BGSD T—% ¥— k

WETAE
Rev. F1TH R— RAL D R
1.00 2014.11.28 — EhR
2.00 2015.06.26 P.1,5 Standby current Iss1 : 25°C 0.6pA ->0.45pA (typ.), 40°C 2pA ->0.6pA (typ.)

P.5 Average operating current Iccz2: 25°C 2mA ->1.5mA (typ.)

P.13 Data retention current lccor : 25°C 0.6pA ->0.45pA (typ.), 40°C 2pA ->0.6pA (typ.)
201 | 2020.02.20 | &EA— | TEFEESERIIRICENR

| 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. &
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