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PRODUCT DESCRIPTION

The CS18LV82933 is a high performance, high speed, low power CMOS Static Random
Access Memory organized as 1M words by 8 bits and operates from a wide range of 2.7 to
3.6V supply voltage. Advanced 90nm Full CMOS technology and circuit techniques provide
both high speed and low power features with a typical CMOS standby current of 0.3uA and
maximum access time of 45/55/70ns in 3.0V operation. Easy memory expansion is
provided by an active LOW chip enable1 (/CE1), active HIGH chip enable2 (CE2) and
active LOW output enable (/OE) and three-state output drivers.

The CS18LV82933 has an automatic power down feature, reducing the power
consumption significantly when chip is deselected. The CS18LV82933 is available in Jedec
standard 44L TSOP 2 and 48TFBGA-6x8mm packages.

FEATURES

® Low operation voltage: 2.7 ~ 3.6V

® Ultra low power consumption :

B operating current: 30mA (Max.) @taa=45ns

Fast access time: 45/55/70ns (Max.)

Automatic power down when chip is deselected.

Three state outputs and TTL compatible, fully static operation
Data retention supply voltage as low as 1.5V.

PRODUCT FAMILY

. . Vcc. Range Speed
Product Family(Operating Temp Package Type
(V) (ns)
0~70°C 44 TSOP 2
CS18LVv82933 27~3.6 45/55/70 48 TEBGA
-40 ~ 85°C
1 Rev. 2.0
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PIN CONFIGURATIONS

44 TSOP2 48 TFBGA

VS E] \_/ [44] A5

as 2] 43] A6 A
A2 [3] 42] AT

A1 [4] 41] OE

AD [5] [40] cs2 B
cs1 [8] 39] A3

NC [7] [38] NC C
NC [8] [37] NC
1/00 [ 9] 36] /07
1101 [1d [35] 106 D
E[ Vss
33] Vee
[32] /05 E
31] /04
[30] NC F
29] NC
28] A9
27] A10 G
26] A11
[25] A12 H
[24] A13

23] A14
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FUNCTIONAL BLOCK DIAGRAM

| Pre-charge Circuit

A
.ﬁ: o o
Ay = Pl W2z
g g Memory Array
Ay
A, =
P g 2048 x 4096 |
Ay 1
fg
fig
'ﬁflu 1Py
voa~ et e 'O Circuit
Column Select

LLELEILLLY

L‘ Ayp Lg Agg Ls Fag Par Apfag

ANE —-
FOE =i -
~E]—pm | Control Logic

CE2 —

2 Rev. 2.0
Chiplus reserves the right to change product or specification without notice.



CHiPLU

High Speed Super Low Power SRAM

1M Words By 8 bit CS18LV82933
PIN DESCRIPTIONS
Name Type Function
20 address inputs for selecting one of the 1M x 8 bit words in the
A0 —A19 | Input
RAM
/CE1 is active LOW and CE2 is active high. Chip enable must be
ICE1 & active when data read from or write to the device. If chip enable is not
CE2 Input | active, the device is deselected and in a standby power mode. The
I/0O pins will be in high impedance state when the device is
deselected.
The Write enable input is active LOW. It controls read and write
operations. With the chip selected, when /WE is HIGH and /OE is
/WE Input | LOW, output data will be present on the I/O pins, when /WE is LOW,
the data present on the 1/O pins will be written into the selected
memory location.
The output enable input is active LOW. If the output enable is active
IOE Input while the chip is selected and the write enable is inactive, data will be
present on the 1/O pins and they will be enabled. The I/O pins will be
in the high impedance state when /OE is inactive.
/O0~1/07 e These 8 bi-directional ports are used to read data from or write data
into the RAM.
Vce Power Power Supply
Vss Power Ground
TRUTH TABLE
MODE ICE1 | CE2 | /WE |IOE 1/100~1/07 Vcc Current
H X X X High Z lccss, lccssi
Standby .
X L X X High Z lccss, lccsBi
Output Disabled L H H H High Z lcc
Read L H H L Dourt lcc
Write L H L X Din lcc
Note: X means don’t care. (Must be low or high state)
3 Rev. 2.0
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ABSOLUTE MAXIMUM RATINGS (1)
Symbol Parameter Rating Unit
VIN, Vout Voltage on Any Pin Relative to Vss -0.5 to Vcc+0.5V \%
Vce Voltage on Vcc supply Relative to Vss -0.5t04.6 \
Ta Operating Temperature -40 to +85 °C
Po Power Dissipation 1.0 W

1. Stresses greater than those listed above “ABSOLUTE MAXIMUM RATINGS” may cause permanent damage to the device. This is
a stress rating only and functional operation of the device at these or any other conditions above those indicated in the operational
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect

reliability.

OPERATING RANGE

Range Ambient Temperature Vce
Commercial 0~70°C 2.7V ~ 3.6V
Industrial -40~85°C 2.7V ~ 3.6V

DC ELECTRICAL CHARACTERISTICS (TA = 0~70°C / -40°C~85°C, VCC = 3.0V)

Parameter
Name

Parameter Test Conduction MIN [TYP 1| MAX |Unit

Guaranteed Input
Vi -0.3 0.8 \
Low Voltage @

Guaranteed Input
ViH _ 22 Vce+0.3] V
High Voltage @

Input Leakage
T VIN=Vss to Vce -1 1 uA
Current

/CE1=ViHand CE2=V\, or
Output Leakage
loL /OE=Vix or /WE=VL or -1 1 uA

Current
Vio=Vss to Vcc
Output Low
VoL lo,=2.1 mA 04 \Y
Voltage
Output High
VoH P g lon=-1mA 24 \Y
Voltage
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. /CE1=ViL and 45ns 25
Operating Power
Icc CE2=VH, lo=0mA, | 55ns 25 mA
Supply Current
F=Fmax® 70ns 20
Standby Supply [/CE1=ViHand CE2=V\., Other
lccss . 0.5 mA
-TTL pins= ViHor ViL
/CE1>=Vcc-0.2V or CE2£0.2V,
| Standby =Vee.eV orbies s | ua
€811 Current-CMOS
Vin>Vee-0.2V or ViN0.2V
1. Typical characteristics are at T, =25C
2. Overshoot: Vcc+2.0V in case of pulse width=20ns,
Undershoot:-2.0V in case of pulse width=20ns
Overshoot and undershoot are sampled, not 100% tested.
3. Fmax = 1/tRC.
CAPACITANCE M (TA = 25°C, f =1.0 MHz)
Symbol Parameter Conditions MAX. Unit
CiN Input Capacitance Vin=0V 6 pF
Cio Input/output Capacitance Viio=0V 8 pF
1. Capacitance is samples, not 100% tested.
DATA RETENTION CHARACTERISTICS (TA = 0~+70°C / -40°C~+85°C)
Parameter . .
Parameter Test Conduction MIN |TYP™| MAX |Unit
Name
y Vcc for Data /CE1=Vcc-0.2V or CE2=0.2V, 15 v
R Retention ViN=Vce-0.2V or VIN=0.2V '
Data Retenti /CE1=Vcc-0.2V or CE2=0.2V,
lccor a ":‘: © er: N Vee=15V  Vin=Vee-0.2V or 4 | 15 |uA
urren VIN=0.2V
Chip Deselect to
tsbr Data Retention 0 ns
Time See Retention Waveform
Operation
{rRDR P ! i trc @ ns
Recovery Time
1. Vec=3.0V, TA=+25C
2. trc= Read Cycle Time.
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LOW Vcc DATA RETENTION WAVEFORM (1) (/CE1 Controlled)

Data Retertion Mode tror

AC TEST CONDITIONS KEY TO SWITCHING WAVEFORMS
Input Pulse Levels ov~2.5V WAVEFORMS| INPUTS OUTPUTS
Input Rise and Fall — | MUST BE
, 3ns MUST BE STEADY

Times —— | STEADY

Input and Output MAY

Timing Reference 1.5V CHANGE | WILL BE CHANGE
Level _“— FROM HTO FROMHTOL

Output Load See Below L
6 Rev. 2.0
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MAY
AC TEST LOAD
C TEST LOADS /e CHANGE | WILL BE CHANGE
o FROMLTO| FROMLTOH
R12. H
DON'T
> > <D
CARE ANY | CHANGE STATE
oLy -L Rr? XXXXX CHANGE UNKNOWN
$ PERMITTED
1. Including scope and Jig DOES NOT CENTERLINE IS
capacitance K | appy | HIGH IMPEDANCE
2. R1=3070 ohm, R2=3150 ohm OFF STATE
3. Vim=2.8V

AC ELECTRICAL CHARACTERISTICS (TA = 0~+70°C / -40°C~+85°C, VCC = 3.0V)

<READ CYCLE >

JEDEC 45ns 55ns 70ns
Parameter L. .
Parameter Description . . . Unit
Name Min |Max| Min [Max| Min |Max
Name
tavax trc Read Cycle Time 45 55 70 ns
tavav taa Address Access Time 45 55 70 | ns
; ; Chip Select Access Time 45 55 20 | ns
=y ©0 (/CE1, CE2)
teLav toe Output Enable to Output Valid 22 25 35| ns
; ' Chip Select to Output Low Z 10 10 10 s
Ehax - (/CE1, CE2)
Output Enable to Output in
teLax toLz 5 5 5 ns
Low Z
; ; Chip Deselect to Output in 18 20 25 | ns
Eraz i High Z (/CE1, CE2)
Output Disable to Output in
teHaz tonz , 18 20 25 | ns
High Z
Out Disable to Address
taxox ton 10 10 10 ns
Change
7 Rev. 2.0
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AC ELECTRICAL CHARACTERISTICS (TA = 0~+70°C / -40°C~+85°C, VCC = 3.0V)

<WRITE CYCLE >

JEDEC 45ns 55ns 70ns
Parameter L. .
Parameter Description . . . Unit
Name Min | Max | Min | Max | Min | Max
Name
tavax twe Write Cycle Time 45 55 70 ns
Chip Select to End of
te1LwH tcw , 35 40 60 ns
Write
tavwi tas Address Setup Time 0 0 0 ns
Address Valid to End of
tavwH taw , 35 45 60 ns
Write
twLwH twp Write Pulse Width 35 40 55 ns
) ) Write Recovery Time 0 0 0 s
HHAX R (/CE1, CE2, /WE)
twLaz twHz  |Write to Output in High Z 18 20 25 | ns
Data to Write Time
tovwH tow 25 25 30 ns
Overlap
Data Hold from Write
twHDX toH ] 0 0 0 ns
Time
End of Write to Output
twHox tow ] 5 5 5 ns
Active

SWITCHING WAVEFORMS (READ CYCLE)

Read CYCLE 1.

(Address Controlled, /CE1=/OE=VIL, CE2=/WE=VIH)

- ;'(
j( Data Valid

Address

Data Sut Previous Data Walid
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Read CYCLE 2. (/WE=VIH)

izt

Address

o

Yy

IGET N tco

‘tOH
2
CEZ2 / N
Hz
toE L
[ iz

V' &

™~

fOE \E' ™
Data Out High-Z X Datavaid )O—

NOTES:
1.  tyz and toyz are defined as the outputs achieve the open circuit conditions and are not referenced to output voltage levels.
2. At any given temperature and voltage condition, t,z (Max.) is less than t,z (Min.) both for a given device and from device to device

interconnection.

SWITCHING WAVEFORMS (WRITE CYCLE)

WRITE CYCLE 1 (/WE Controlled)

tl\ﬁnl'c
Address
fow(2) ._t'\ﬂFe'i“i'

JCE1 V.
CE2 4 “

- Loy -

typl1)
] '

E \ —

_._3\ 5, 7

tas(3) tow oH
Data in Hiah-Z ﬁ

Data Valid

byHz
Data out Data Undefined :|

/1 ) S
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WRITE CYCLE 2 (/CE1 Controlled)

t'ﬁ'
WC
Adidress :J;?

LA=(3) o (20 il 4
whe! WRL=
ICE1 —iq: - —
/7
CEZ
_ 7/ N N
[l fin-
fyyp(1) -
—
AE A
tow 'DH
Data in |¥- Data Valid 1
Data out Hiah-7 Hidh-Z
WRITE CYCLE 3 (CE2 Controlled)
twe
Addrass
towl2) g VR4
——
ICE1 /
™~
CEZ —
taw
- - '
tyypi1) -
‘O
AWE y.
tDIlJ'JI tDH
Data in ; Data alid ;
Data out High-Z High-Z

NOTES:

1. A write occurs during the overlap (twe) of low /CE1, high CE2 and low /WE. A write begins when /CE1 goes low, CE2 goes high and
/WE goes low. A write ends at the earliest transition when /CE1 goes high, CE2 goes low and /WE goes high. The twp is measured
from the beginning of the write to the end of write.

2. tewis measured from the /CE1 going low or CE2 going low to end of write.

3. tas is measured from the address valid to the beginning of write.

4.  twr is measured from the end or write to the address change. twr applied in case a write ends as /CE1 or /WE going high or CE2

10 Rev. 2.0
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going low.

ORDER INFORMATION

CS18LV82933 X X X X XX

H: 48 ball TFBGA-Ex8mm

L

Version: Temperature: Speed:
Blank: First Version C: 0~70°C - 437 45ns
AZ Second Version I: -40~83°C 23 59ns

70: 70ns

L L

Package: Package Matenal:
G 4L TSOP2-400mil - Mormal

P: Lead Free (TFBGA)
R: Lead and Halogen Free(TSOP)

Note: Package material code “R” meet RoHS.

1
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PACKAGE OUTLINE

44L TSOP2-400mil
»
44 £ 23 _
Oooooooonononoonnonnn s
| |
N |
< | =
S i
+ |
e ——— e - ! - — —- : 41—
I
| A
. ) 11
C N Y .
' - g
Iz | 1 — -
L ! ! =
guduouoygubogiuoooouol v o
1 £ b 22 ==
J—— - 1 :;;5
zl_-TI‘dL
D
DETAIL "A" (2:1)
-
=l Im i ——
\ — WITH PLATING _|——"——
\ < e
Y Seat . —
\ Seating Plane =na c c]l
1 |lL
BASE METAL /! bl !
SECTION A-A
Note: Plating thickness spec : 0.3 mil ~ 0.8 mil.
~SYMBOL
ey A Al A2 b bl c cl D E El = L L1 ¥ Q
UNIT ™
Min, | 100 [ 005 | 095 | 030 | 030 [ 0012 ) 012 | 1830 | 1006 | 1156 | 070 [ 040 | 0.70 - 0=
mm | Mem.| 110 | 010 | 1.00 — - - - 1841 | 1016 | 1176 | O8O0 | 050 | 080 - -
Max, | 120 [ 0,15 | 1.05 | 045 [ 040 | 0.2] 006 | 1R50 [ 1026 [ 1096 090 | Q60 [ 0.90 0.1 as
Min, |0.0393 0,002 | 0037 | 0012 | 0012 [ 0,005 | 0005 | 0721 | 0396 | 0455 |0.0275 (00157 (00273 — 0=
inch | Mom, | 0.0433 ) 0.004 | 0,039 — - - - 0.725 | 0.400 | 0463 (00315000197 0.0315] - -
Mlax, | 00473 0,006 | 0.041 | 0018 | 0016 [ 0008 | Cuode | 729 | G404 | 0471 | 00355 (00237 [ 0.0355 ) 0004 [ 8
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48 ball TFBGA-6x8mm
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| S A O I A A R o S

1.2 Mic:.

SIDE VIEW

1E4181

SCLDER BALL 0,355 5

2

El
EHl

VIEW &

RO RGN I B
OO0 0000
O
o
D00 o000

HOTES
L CONTROLL D3G DRENSIONS AREINMILI DMETERS
1 FI¥al DOT MARKDMG BYLASER OR RAD FRINT
1 SFMBOL "N B THE NUMEER OF S0IDER BALLS
4 TOLERAMNCES
LIMNEAR: XX -2l
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