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Type No. Access time Package
R1LV0414DSB-5SI 55 ns 400-mil 44-pin plastic TSOP Il (44P3W-H)
R1LV0414DSB-7LI 70 ns
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44-pin TSOP
A4 [ ]1 -/ 44 |A5
A3[ ]2 43 ]Ae
A2[]3 42 A7
Al[]4 41| JOE#
A0 []5 40 [ JuB#
cs#[_]6 39 |LB#
oo [ 7 38[_]I/015
o1[]8 37 11014
o2 [ ]9 36[_]I/013
10310 3511012
Vee [ 11 34| JVss
Vss |: 12 33 :lVCC
110413 32 [ JI/011
1/os [] 14 3111010
/o6 [ 15 30 [_]1/09
o7 [ 16 29[ /08
WE#[ |17 28 _INC
A17 []18 27 _]A8
Ate |19 26 1A9
A15[_]20 25[]A10
A14 []21 24 ]A11
A13[ |22 23[]A12
(Top view)
goond
Pin name Function
AO to A17 Address input
I/00 to /015 Data input/output
CS# (CS) Chip select
OE# (OE) Output enable
WE# (WE) Write enable
LB# (LB) Lower byte select
UB# (UB) Upper byte select
Vee Power supply
Vss Ground
NC No connection
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LSB .. Ve
A7 00— —O0Vgs
A8 O— |
A9 O .

A10 O— .

A1l O ! Row . Memory matrix
A{2 O decoder ) 2,048 x 2,048
A6 O | |

A14 ©

A15 © | %

MSB 1
Al6 © ' 1
/00 © —>

| L Column I/O
Input Column decoder
! data
control
/0150 > A\Q
IR
LSB A0| A1 A2 A3A4 A5 A
CSo—
LB#O—— Control logic

UB#O— |
WE# ©

OE#©
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Cs# WE# OE# UB# LB# 1/00 to I/07 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
000 H: Vi L Vi,x VigorV
ogoogod
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 Ve + 0.3*2 \%
Power dissipation P+ 0.7 w
Operating temperature Topr -40 to +85 °C
Storage temperature range Tstg —65 to +150 °C
Storage temperature range under bias Thias —40 to +85 °C
000 1. 000O0O0ogs3onsOO0O00O0O-3.0v(Min)O
2. 000O0O+4.6vO
bcOOoong
Parameter Symbol Min Typ Max Unit Note
Supply voltage 2.7 3.0 3.6 \%
0 0 0 \Y
Input high voltage 2.2 — Vee + 0.3 \Y
Input low voltage -0.3 — 0.6 \% 1
Ambient temperature range -40 — +85 °C

god

1. 000000 onsO000D00O0O=-3.0v(Min)O
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Parameter Symbol Min Typ | Max | Unit Test conditions
Input leakage current |1y — — 1 UA  |Vin = Vss to Vee
Output leakage current |ILo] — — 1 HA |CS# =Vy or OE# = V4 or
WE# =V, or LB# = UB# =V,
Vijo = Vss 10 Vce
Operating current lcc — — 20 mA |CS# =V, Others = Viu/V),
lio = 0 mA
Average operating current lcc1 — — 25 mA |Min. cycle, duty = 100%,
llo =0 mA, CS# =V,
Others = V|H/V||_
lcce — — 5 mA |Cycle time = 1 ps,
duty = 100%,
lio=0mA, CS#<0.2V,
ViH=2Vec-0.2V,V <02V
Standby current lsa — 0.1*'| 0.3 | mA [CS#=Vy
Standby current -5SI |0 +85°C IsB1 — — 10 LA [Vin=20V
0 +70°C Ise1 — — 8 UA (1) CS#>Vcc-0.2V
0 +40°C Ise1 — — 3 UA |(2) LB#=UB#>=Vcc—-0.2V,
0 +25°C IsB1 — 1** 25 LA CS#<0.2V
—7L1 |0 +85°C Ise1 — — 20 UA |Average values
0 +70°C Ise1 — — 16 LA
0 +40°C Iss1 — — 10 LA
0 +25°C lsB1 — 1** | 10 | pA
Output high voltage Vou 2.4 — — V  |lon=-1mA
VOHz Vcc -0.2 —_— — \Y |o|-| =-100 LLA
Output low voltage VoL — — 0.4 V  |loc=2mA
VOL2 _— —_— 0.2 \Y |o|_ =100 ]J_A
000 1. Typ.0O0OVec=3.0Vv0Ta=+25°cCOO0O00OO0O0O
g
0 Ta=+25°CO f = IMHz[O
Parameter Symbol Min | Typ | Max | Unit Test conditions Note
Input capacitance Cin — — 8 pF Vin=0V 1
Input/output capacitance Cio — — 10 pF Vio=0V 1

ood

1. 0ooobooboboboooooooooobobobobooo
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(Vee=2.7V O 36V, Ta= —40 0 +85°C)
oooo

ooooooooov,e=04v,Viy=24v
gboooboobgodsns
goooboooboobooolav
gboooboooboobobooboooboobo

1.4V
L=500 Q
Dout
o1
50pF 7_-|;
Output load
ogoooooad
R1LV0414D
-5SI -7L1

Parameter Symbol Min Max Min Max Unit Notes
Read cycle time tre 55 — 70 — ns
Address access time taa — 55 — 70 ns
Chip select access time tacs — 55 — 70 ns
Output enable to output valid toe — 35 — 40 ns
Output hold from address change ton 10 — 10 — ns
LB#, UB# access time ta — 55 — 70 ns
Chip select to output in low-Z teLz 10 — 10 — ns 2,3
LB#, UB# disable to low-Z teLz 5 — 5 — ns 2,3
Output enable to output in low-Z toLz 5 — 5 — ns 2,3
Chip deselect to output in high-Z tehz 0 20 0 25 ns 1,2,3
LB#, UB# disable to high-Z taHz 0 20 0 25 ns 1,2,3
Output disable to output in high-Z torz 0 20 0 25 ns 1,2,3
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R1LV0414D
-5SI -7L1
Parameter Symbol Min Max Min Max Unit Notes
Write cycle time twe 55 — 70 — ns
Address valid to end of write taw 50 — 60 — ns
Chip selection to end of write tcw 50 — 60 — ns 5
Write pulse width twp 40 — 50 — ns 4
LB#, UB# valid to end of write taw 50 — 55 — ns
Address setup time tas 0 — 0 — ns 6
Write recovery time twr 0 — 0 — ns 7
Data to write time overlap tow 25 — 30 — ns
Data hold from write time toH 0 — 0 — ns
Output active from end of write tow 5 — 5 — ns 2
Output disable to output in high-Z tonz 0 20 0 25 ns 1,2,3
Write to output in high-Z twhz 0 20 0 25 ns 1,2
000 1. tewz0tonz0twniz0tenz OO0 0000000000000 0O0OOO00OOO0ODOOODODOOOOO0ODOOOOO
oooo
2. 000000000000 0D0OC00O0OOO0O0ODOOO0ODOOO
3. 00000000 ooooooOOtzmaxO tzmnOOOOOOOOODO
4. DO00O00OCS#0 LowOWE#D LowO LB#0 00 UB#0 Low DD OODOOOO0OOwWw 0OOOOOOOO
O000D0000CS#0 Low DO OWE#DO LowODODOLB#O OO UB#D LowDOODOOOOODOOOODO
0000000000000 00CS#0 HighOOOWE#O HighOOOLB#O OO UB#D HighO OO GOQOO
000o00o00oooooo0Owe OOOO0D0O0OO00D0O000O000O000000O00OO00O000OO0
5. tewOOCS#0 LowO OO O O0OOOO0ODODDOO0OOOOOODODOOODOO

tasU0oooooobobobooboobooooboobobobo
tweOOWE#O OO CS#0 HghOOOOOOOOODOOOOOOOOODOOOOOOoOoOooDoOoooooo
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tre

Address Valid address 7<
tan
t
ACS
CS# l: 77
T
J tCLZ*2' 3 tC‘)HZ*‘I’ 2,3
= |
t$H2*1, 2,3
toa - |
LB#, UBH# A\a - 71
tg 7+2 3 \
- topz 12 3
tog y |
\=—F— /
OE#
Yt *2,|3 7
OLZ ‘ tOH
High impedance
Dout e Valid data
0000000000010 0WEHO OO OO
twe .
Address < Valid address ><
t *7
o WR
CS# X( *Z
taw _
LB#, UB# XY 7Z
taw N
*4
WE# tag*® XT B‘ }Z
ow | o _
Din @k Valid data
1 «1,2
WHZ to x2
ow o
X High irnpedance —
Dout 74 Av
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O00D000O00DDOO200Cs# Clock, OE# = ViyO

Address Valid address
taw _
tAS* 6 tCW* 5 tWR* 7
CS# AN\ /
NN /|
taw _
LB#, UB# X, 7Z
tWP*4
WE# SF 7[
\
o tow - toH

Din ®< Valid data !

High impedance

Dout

OO0O00O00DO0O0O0O300LB# uB# Clock, OE# = Vg

- fwe -
Address >< Valid address ><
. taw
- tow*® . twat’
cst# XT 7[
tas*® . taw _
LB#, UB# XY XY 7Z
ot
WE# l{ }Z
tow ton

|
Din ®< Valid data ‘

High irnpedance

Dout
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0 Ta=-400 +85°C[I

Parameter Symbol | Min Typ Max | Unit Test conditions
Vcc for data retention Vpr 2.0 — — VvV  |Vinz0Vv
(1) CS#=2Vcec—-0.2Vor
(2) LB#=UB#2=Vcc—-0.2V,
CS#<0.2V
Data 58I O +85°C lccor — — 10 HA |Vec=3.0V,Vin=20V
retention 0 +70°C lccor — — 8 pA (1) CS#2=Vcc-0.2Vor
current 0 +40°C lccor _ _ 3 LA (2) LB#=UB#2=Vcc—-0.2V,
0 +25°C lccor _ 1*1 25 UA CS#<0.2V
7L 0 +85°C lcor | — | — | 20 | pa |Averagevalues
0 +70°C lccor — — 16 LA
O +40°C lceor — — 10 HA
0 +25°C lccor — 1+t 10 | pA
Chip deselect to data retention time tcor 0 — — ns |See retention waveform
Operation recovery time tr 5 — — ms

o000 1. Typ.O00O0OVec=3.0v0Ta=+25°COOO0O0ODOOO
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O00D0O000D0OO0O00DOO0O0 (1) (Cs#Controlled)

_tcor |

Data retention mode

CS# 2Vgc-0.2V

000000000 0O0O00ObDOb0OOg (2) (LB#, uB# Controlled)

_teor |

Data retention mode
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3 |DoooOoooooooOo
4 |0000O0O0ORverOO
DCOOOOORver.OdO
5 |pCcOO
lsa1(-5SI) (~+25°C) max 3uA to 2.5uA
6 |ACODODDODOOO
10 |[0000000000000

lccor(-5SI) (~+25°C) maxO 3pA to 2.5pA
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