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Type No. Access time Package
R1LV0416DSB-5SI 55 ns 400-mil 44-pin plastic TSOP Il
R1LV0416DSB-7LI 70 ns PTSB0044GA-A (44P3W-H)
R1LV0416DBG-5SI 55ns 48-ball CSP with 0.75mm ball pitch
R1LV0416DBG-7LI 70ns PTBGO0048HB-A (48FHH)
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44-pin TSOP 48-ball CSP
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oo |7 38[_]I/015
vo1[|8 37014
o2 s s Fiors e (29 (@9 () () (o) ()
o3 [] 10 35 _JI/012
e = QOOOEE
Vss |: 12 33 :lVCC
e DR ACISIOIDICIC
1/os [] 14 31[_Jio10
l/oe [_] 15 3011709
Fm L=t Jclclolelclc
WE# [ 17 28 _]CS2
A A e (@9 () (+) (1) () ()
Ate |19 26 A9
A15[ |20 25[]A10
PO P (9 () () () () ()
A13[]22 23[JA12
(Top view) (Top view)
oo
Pin name Function
AO to A17 Address input
1/00 to 1/015 Data input/output
CS1# (CS1) Chip select 1
CS2 Chip select 2
OE# (OE) Output enable
WE# (WE) Write enable
LB# (LB) Lower byte select
UB# (UB) Upper byte select
Vece Power supply
Vss Ground
NC No connection
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LSB .. Ve
A7 O— —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 |
Al6 © '
/00 © D>
| L Column I/O
Input Column decoder
! data
control
/0150 > A\Q
IR
LSB A0| A1 A2 A3A4 A5 A
CS2o0———
CS1#oO—
LB# O] Control logic
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CSl# | CS2 | WE# | OE# | UB# | LB# 1/00 to /107 1/08 to /015 Operation
H X X X X X High-Z High-Z Standby
X L X X X X High-Z High-Z Standby
X X X X H H High-Z High-Z Standby
L H H L L L Dout Dout Read
L H H L H L Dout High-Z Lower byte read
L H H L L H High-Z Dout Upper byte read
L H L X L L Din Din write
L H L X H L Din High-Z Lower byte write
L H L X L H High-Z Din Upper byte write
L H H H X X High-Z High-Z Output disable
o000 H: Vi L Vi, x: VigorVy
gooood
Parameter Symbol Value Unit
Power supply voltage relative to Vss Vee -0.5to +4.6 \%
Terminal voltage on any pin relative to Vss Vt -0.5* to Vce + 0.3*2 \Y
Power dissipation Pr 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
OO0 1. 0DOO0QOOoOsonsOOOOOO-3.0v(MiNO
2. 00O0O0O+4.6vO
DCOUOOO
Parameter Symbol Min Typ Max Unit Note
Supply voltage Vee 2.7 3.0 3.6 \%
Vss 0 0 0 \Y,
Input high voltage ViH 2.2 — Vce + 0.3 V
Input low voltage Vi -0.3 — 0.6 \% 1
Ambient temperature range Ta -40 — +85 °C

000 1. 000000 3onsCO0DO0OO-3.0V(Min)O
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Parameter Symbol Min Typ | Max | Unit Test conditions
Input leakage current |1y — — 1 HA  |Vin = Vss to Vee
Output leakage current |ILo] — — 1 HA |CS1#=V\yor CS2 =V, or
OE# =VHor WE# =V,_
or LB# = UB# = V),
Viio = Vss t0 Vce
Operating current lcc — — 20 mA |CS1# =V,, CS2 =V,
Others = Viu/ViL, lyio = 0 mA
Average operating current lcc1 — — 25 mA [Min. cycle, duty = 100%,
lio =0 mA, CS1# =V,
CS2 = V|H, Others = V|H/V||_
lccz — — 5 mA [Cycle time =1 ps,
duty = 100%,
lio=0mA, CS1#<0.2V,
CS2>Vcc-0.2V
ViH=2Vee—-0.2V,V, <02V
Standby current Ise — 0.1**| 0.3 | mA |[CS2=V,
Standby 58I 0 +85°C IsB1 — — 10 HPA [Vin=>20V
current 0 +70°C Isg1 — — 8 pA |(1)0V<<CS2<0.2Vor
0 +40°C Isg1 — — 3 HA |(2) CS1#>Vcc - 0.2V,
0 +25°C IsB1 — 1*t 25 LA CS2>Vcec—-0.2Vor
—7LI 0 +85°C Isg1 — — 20 LA |(3) LB# =UB#>Vcc— 0.2V,
0 +70°C Isg1 — — 16 UHA CS2>Vcc-0.2V,
0 +40°C Isg1 — — 10 A CS1#<0.2V
0 +25°C Ise1 — 1** | 10 | pA |Average values
Output high voltage Vou 2.4 — — V  |lon=-1mA
VOHz Vcc -0.2 — — Vv |o|-| =-100 MA
Output low voltage VoL — — 0.4 V |lor=2mA
VOL2 — — 0.2 \Y IOL =100 H.A

obood 1. Typ.OOOVec=3.0vOTa=+25°COOO00OOOOO
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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

goo 1. 0Doboobobobobooboboobooboboboboboboooog

AC O[O

(Vec=27v O 3.6V, Ta=-40 O +85°C)
gogo

L gboobooboooov,=04v,Vy=24v

o gboboooogbdbsns

L obobobooooobobolav

o gbobobooooobobobobooooog

14V

L=500 Q

Output load
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R1LV0416D**
-5SlI -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 tacsi — 55 — 70 ns

tacs2 — 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 tea — 55 — 70 ns
Chip select to output in low-Z teLz 10 — 10 — ns 2,3

teLze 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 tchz1 0 20 0 25 ns 1,2,3

tehz2 0 20 0 25 ns 1,2,3
LB#, UB# disable to high-Z teHz 0 20 0 25 ns 1,2,3
Output disable to output in high-Z tonz 0 20 0 25 ns 1,2,3
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R1LV0416D**
-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 tew 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. tewz0torz0twz0tenz OO0 00000000000 OO0O0OOOOOOOOODOOOOOOOO
goooooooon
2. 00000po00OoOo00oOoooO0OoDoDoO0OoDooUoooog
3. 0000oooooooooooDdtyzmaxOD tzmnO0OO0O00O0O0OOOO
4, 00000 OCSI#0 Lowd CS2 O HighO WE#O Lowd LB#0 00 UB#O LowO OO OO OO
000w O ODOOOOO0O0OO0O00000OCS1#0 Low D OOCS20 HighOOOWE#0O Low
O00LB#0 00 UB#D LowI D OO OO0 OCO0OODOOOOOOOOODOOOOOOOOCS1#
O HighOOOCS20 LowO OOWE#D HighOOOLB#O OO UB#O HighOOOOOOoOooOO
000000000 d0Owe 0000000000000 oooooooooooooon
5. tewOOCS1#0 LowD OO CS20 HighOOODOOODODOODOODODDOOODOODODOOODOOODO
oo
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00o00boobDOob0OWE#=Vyd

Address

CS1#

CSs2

LB#, UB#

OE#

Dout

tre

Valid address

taa
- tacst
l? /
tCLZ1*2, 3 - _ tCHZ1 1‘ 2’ 8
A \
7 tacse \
to 2022 _ 3 tonzo 28
tBHZ*1 ,2,3
tsa -
A\ :
tg 723
. topz 2 3
toe -
x o/
jOLz*i 8 tou
High impedance Valid data
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- twe _
Address >< Valid address
*7
Lo+ twr
cw -
CS1# XY *Z
- tow™ .
/ A\
Ccs2 7 N\
_ taw .
LB#, UB# XY 7Z
| twp**
WE# trg™® l‘ ;Z
- tow e ton
Din ®< Valid data m
t «1,2 .
WHZ tow'2 _
X High impedance -
Dout 7L AV
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OO0O00D00000DD0O200Cs# Clock, OE# = Vy0

- twe
Address >< Valid address
tas™® . » tow™® . twr"’
CSt# N\ /
N\ /
- tow"™
CS2 7* 77 l‘
B taw _
LB#, UB# X* 7Z
JK twp™
WE# y/
/
\
~ bw | o

High impedance

Dout
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00000000 0OD0O300LB#, UB# Clock, OE# = VO

Address

CS1#

CSs2

LB#, UB#

WE#

Din

Dout

twe

Valid address

taw
B tow™ twr"’
/
\
tow™
i \
tas™® B tew
/
N\
B twp*
XK /
tow ton

-

®< Valid data

High impedance
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0 Ta=-400 +85°CL

Parameter Symbol | Min | Typ | Max | Unit Test conditions
Vcc for data retention Vpr 2.0 — — VvV  |Vin>0V
(1) ovsCs2<0.2Vor
(2) CS22Vcec—-0.2V,
CS1#2>Vcc—-0.2Vor
(3) LB#=UB#2=Vcc—-0.2V,
CS22Vcc—-0.2V,
CS1#<0.2V
Data 58I 0 +85°C lccor — — 10 UA [Vec=3.0V, Vin2 0V
retention O +70°C lccor — — 8 pA |(1) 0Ov<CS2<02Vor
current 0 +40°C lccor _ _ 3 HA (2) CS2>Vcc-0.2V,
0 +25°C lecor | — | 1*' | 25 | pA - f;i# i\éC#C;VO'Z Vo°r2 y
5 = 2 Vce — L. )
7Ll O +85°C lccor — — 20 I CS2>Vee 02V,
0 +70°C lccor — — 16 ],lA CS1#<0.2V
0 +40°C leccor | — | — 10 | MA |average values
0 +25°C lccor | — | 1** | 10 | pA
Chip deselect to data retention time tcor 0 — — ns |See retention waveform
Operation recovery time tr 5 — — ms

000 1. Typ.OOOVec=3.0v0Ta=+25°COO0O0O0O0ODO0O
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OO000000000000D00000 (1) (Cs1# Controlled) (Vec =2.7V0O 3.6V)

_teor | Data retention mode

CS1# >2Vgc—-0.2V

0000000000000 0DO0OD00 (2)(Cs2 Controlled) (Vec =2.7V0 3.6V)

tcor ‘ Data retention mode tr

00000000 000DO00D0000 (3)(LB#, UB# Controlled) (Vec =2.7V0 3.6V)

_tcom | Data retention mode
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