= High Speed Super Low Power SRAM
CHiPLUS

512k Word By 16 bit CS16LV81923
Revision History
Rev. No. History Issue Date
2.0 Initial issue with new naming rule Feb.15, 2005
21 Add 48CSP-6x8mm package outline Mar. 08, 2005
2.2 Revise 48CSP-8x10mm pkg code from W to K Oct. 25, 2005
2.3 Revised DC characteristics Nov. 23, 2006
2.4 Revised DC characteristics Jun. 20,2007
2.5 Change wafer process from 0.18um to 0.15um May. 19, 2008
2.6 Add CE2 description of 48BGA package Nov. 20, 2009
2.7 Modify Data Retention waveform May. 27.2010
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High Speed Super Low Power SRAM
CHIiPLLS
CS16LV81923

512k Word By 16 bit

®E PRODUCT DESCRIPTION

The CS16LV81923 is a high performance, high speed, low power CMOS Static Random
Access Memory organized as 524,288 words by 16 bits and operates from a wide range of 2.7 to

3.6V supply voltage. Advanced 0.15um 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 55/70ns in 3.0V operation. Easy memory expansion is provided by an active LOW chip
enable1 (/CE), active HIGH chip enable2 (CE2) for BGA product and active LOW output enable
(/OE) and three-state output drivers.

The CS16LV81923 has an automatic power down feature, reducing the power consumption
significantly when chip is deselected. The CS16LV81923 is available in JEDEC standard 44L TSOP
2 and 48Ball Mini_BGA 8x10mm packages.

B FEATURES

»  Low operation voltage: 2.7 ~ 3.6V

»  Ultra low power consumption:
Vce = 3.0V: 25mA (Typ.) operating current, 0.3uA (Typ.) CMOS standby current

YV V.V ¥V V¥V

®E PRODUCT FAMILY

Three state outputs and TTL compatible.
Data retention supply voltage as low as 1.5V.
Easy expansion with /CE&CE2 and /OE options.

High speed access time: 55/70ns (Max.) at Vcc = 3.0V.
Automatic power down when chip is deselected.

. Standby
Product Family O%r;téng Vcc. Range | Speed (ns) Current Package Type
(Typ.)
o 0.3 uA
0~70°C (Ve = 3.0V)
44 TSOP 2-400mil
CS16LVv81923 27~3.6 55/70 48 Mini_BGA 8x10mm
o 0.3 uA
-40 ~ 85°C (Voo= 3.0V)
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High Speed Super Low Power SRAM
CHiPLUS

512k Word By 16 bit

CS16LV81923

B PIN CONFIGURATIONS
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For single CE product of 44 TSOP 2-400mil
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High Speed Super Low Power SRAM
CHIiPLUS
512k Word By 16 bit CS16LV81923
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For dual CE product of 48 Mini_BGA 8x10mm

H PIN DESCRIPTIONS

Name Type Function
A0 ~A18 Input | 19 address inputs for selecting one of the 524,288 x 16 bit words in the RAM
/CE1 is active LOW and CEZ2 is active high. Chip enable must be active when
ICE Input data read from or write to the device. If chip enable is not active, the device is
ICE1 & CE2 deselected and in a standby power mode. The DQ 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 LOW, output data will be

IWE Input ) . .
present on the DQ pins, when /WE is LOW, the data present on the DQ pins
will be written into the selected memory location.

The output enable input is active LOW. If the output enable is active while the
chip is selected and the write enable is inactive, data will be present on the DQ

IOE Input

pins and they will be enabled. The DQ pins will be in the high impedance state
when /OE is inactive.

/LB and /UB Input | Lower byte and upper byte data input/output control pins.

These 16 bi-directional ports are used to read data from or write data into the
DQ0~DQ15 I/0

RAM.
Vcc Power | Power Supply
Vss Power | Ground
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High Speed Super Low Power SRAM
CHIiPLLS

512k Word By 16 bit CS16LV81923
B TRUTH TABLE
Mope |/CE” |iIcE1?|cE2® | /WE | /OE | /LB | /UB | DQO~7 | DQ8~15 | Vcc Current
Fully H H X X X X X High Z High Z lccss, locssi
Standby X X L X X X X High Z High Z locss, locsss
Output
L L H H H X X High Z High Z lcc
Disabled
L L Dour Dour lec
Read L L H H L H L High Z Dout lec
L H Dour High Z lec
L L DN Din lec
Write L L H L X H L High Z Din lec
L H Din High-Z lcc
Note: (1) /CE is used for 44 TSOP 2-400mil of single CE product only.
(2) ICE1 and CE2 are used for 48 Mini_BGA 8x10mm dual CE product only.
m ABSOLUTE MAXIMUM RATINGS"
Symbol Parameter Rating Unit
V1erm Terminal Voltage with Respect to GND -0.2 to Vcct+0.5 \
Teias Temperature Under Bias -40 to +125 °c
Tste Storage Temperature -60 to +150 °c
P Power Dissipation 1.0 w
lout DC Output Current 35 mA

1. Stresses greater than those listed under 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.
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High Speed Super Low Power SRAM
CHIiPLLS
CS16LV81923

512k Word By 16 bit

m DC ELECTRICAL CHARACTERISTICS (TA = 0~+70°C / -40°C~+85°C ,V¢c = 3.0V)

Parameter i ") .
Parameter Test Conduction MIN TYP MAX Unit
Name
Guaranteed Input Low )
Vi @ -0.2 0.6 \
Voltage
Guaranteed Input High )
Viu ) 2.2 Vce+0.2 Vv
Voltage
I Input Leakage Current Vcee=MAX, Viy=0 to V¢c -1 1 uA
VCC=MAX, /CE=V|H, or
loL Output Leakage Current -1 1 uA
/OE=V|H s V|O=OV to VCC
VoL  |Output Low Voltage Vec=MAX, loL. =2 mA 0.4 \Y
Vou |Output High Voltage Vcee=MIN, loy = -1mA 2.4 \Y%
Operating Power Suppl ICE=V|, lIpg=0mA,
lec p g pply ||13) DQ o5 35 mA
Current F=Fuax
lccss  [Standby Supply -TTL /CE=V 4, Ipg=0mA, 0.5 mA
/CE=Vc-0.2V,
lccss1  [Standby Current-CMOS [V iy=Vc-0.2V or 0.3 6 uA
Vin=0.2V

1. Typical characteristics are at TA = 25°C.

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/tgc.

B OPERATING RANGE

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

B CAPACITANCE " (TA = 25°C, f =1.0 MHz)

Symbol Parameter Conditions MAX. Unit
Cin Input Capacitance Vin=0V 8 pF
Cba Input/Output Capacitance Vio=0V 10 pF
1. This parameter is guaranteed and not 100% tested.
6 Rev. 2.7
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High Speed Super Low Power SRAM
CHIiPLUS
512k Word By 16 bit CS16LV81923

B DATA RETENTION CHARACTERISTICS ( TA = 0~+70°C / -40°C~+85°C )

Parameter
Parameter Test Conduction MIN | TYP" | MAX | Unit
Name
ICE=Vc-0.2V, ViN=Vc-0.2V
Vpr V¢ for Data Retention 1.5 \%

or V|N =0.2V

/CE 2VCC-O.2V, VCC=1 5V
lccor Data Retention Current 0.1 3 uA
V|N 2VCC-O.2V or V|N =0.2V

Chip Deselect to Data
tsor 0 ns
Retention Time

See Retention Waveform
Operation Recovery

tror tre
Time

ns

1. Vge=3.0V, TA = +25°C
2. trc P=Read Cycle Time.

B LOW Vcc DATA RETENTION WAVEFORM (1) ( /CE1 or /CE Controlled )

tspr Data Retention Mode troR

CEl > Vec02V
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High Speed Super Low Power SRAM
CHIiPLUS
512k Word By 16 bit CS16LV81923

m LOW Vcc DATA RETENTION WAVEFORM (2) ( CE2 Controlled-BGA only )

Data Retention Mode

B KEY TO SWITCHING WAVEFORMS

WAVEFORMS INPUTS OUTPUTS

MUST BE STEADY MUST BE STEADY

—“7 MAY CHANGE FROMHTOL  |WILL BE CHANGE FROM H TO L

ﬂ MAY CHANGE FROMLTOH  |WILL BE CHANGE FROM L TO H

YOO PRt ANY CHANGE  1oHANGE STATE UNKNOWN

M DOES NOT APPLY CENTER LINE IS HIGH IMPEDANCE OFF STATE

m AC TEST LOADS

Input Pulse Level : 0.4 to 2.4V Vi
Input Rise and Fall Time : 5ns
Input and Output reference Voltage : 1.5V Ry?
Output Load (See right) : CL = 100pF+ 1 TTL
cLY=30pF +1TTL R S

1. Including scope and Jig capacitance - _L LR
2.Ry=3070 ohm,  R,=3150 ohm “ -
3. VT[._.]:E.BU

V
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High Speed Super Low Power SRAM
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512k Word By 16 bit

B AC ELECTRICAL CHARACTERISTICS( TA = 0~+70°C / -40°C~+85°C , Vcc = 3.0V )
< READ CYCLE >

JEDEC Parameter 55 70
Description Unit
Name Name MIN [MAX| MIN | MAX
tavax tre Read Cycle Time 55 70 ns
tavav tan Address Access Time 55 70 ns
teLqv tco Chip Select Access Time (/CE) 55 70 ns
tsa tsa Data Byte Control Access Time (/LB, /UB) 55 70 ns
teLav toe Output Enable to Output Valid 30 35 ns
teLax tz Chip Select to Output Low Z (/CE) 5 5 ns
tee ts 2 Data Byte Control to Output Low Z (/LB, /UB) 10 10 ns
teLax toLz Output Enable to Output in Low Z 5 5 ns
tenaz tyz Chip Deselect to Output in High Z (/CE) 0 20 0 20 ns
teoo tenz Data Byte Control to Output High Z (/LB, /UB) 0 20 0 20 ns
tchaz tonz Output Disable to Output in High Z 0 20 0 20 ns
taxox ton Out Disable to Address Change 10 10 ns
B SWITCHING WAVEFORMS (READ CYCLE)
For single CE product of 44 TSOP 2- 400mil
TIMING WAVEFORM OF READ CYCLE(1). (Address Cortrolied. ACE=OE=YIL, B orfand LB=YIL)
tre
Address
Data Cut Pravious Data Valid Data Valid
9 Rev. 2.7
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S High Speed Super Low Power SRAM
CHIiPLUS
512k Word By 16 bit CS16LV81923

TIMING WAVEFORM OF READ CYCLE(2) (WE = Vi)

tre
Address
1
m - o
il o
TE ) oo
L taa . HZ B
UE,LE
I thHz
toE -
FOL";_ bt thrz
- High-Z2
Data Cut Ign X Data Valid x )—
BLZ.| ivHZ
fLz

NOTES:

1. tuz and tonz are defined as the outputs achieve the open circuit conditions and are not referenced to

output voltage levels.

2. Atany given temperature and voltage condition, tyz(Max.) is less than t z(Min.) both for a given device

and from device to device interconnection.

For dual CE product of 48 Mini_BGA 8x10mm

TIMING WAVEFORM OF READ CYCLE(1).( Address Controlled, \CE1=/0E=YIL, CE2=ME=VIH )

i tac
Address
i,
= A
fon
Data Out Previous Data Valid Data Valid
10 Rev. 2.7
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= High Speed Super Low Power SRAM
CHIPLUS
512k Word By 16 bit CS16LV81923

TIMING WAVEFORM OF READ CYCLE(2) (WE = V)

- ke
Address
i
- - e
et -
CE1 \-"w\ lco 7"-/
CE2 F N
HZ
. — 54 - L
UB.LB
-
BHZ
_ toe - L/
Lz DHZ
Hiagh-Z ; ; -
Data Out i % >< Data Valid >< >—
.
lg =
i — -
=
NOTES:

1. t4z and tonz 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, tyz(Max.) is less than t, z(Min.) both for a given device and

from device to device interconnection.
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High Speed Super Low Power SRAM
CHIiPLUS
512k Word By 16 bit CS16LV81923

B AC ELECTRICAL CHARACTERISTICS ( TA = 0~+70°C / -40°C~+85°C , Vcc = 3.0V )
< WRITE CYCLE >

JEDEC Parameter Description 55 70 Unit
Name Name MIN | MAX| MIN | MAX
tavax twe Write Cycle Time 55 70 ns
teiwn tew Chip Select to End of Write 45 60 ns
tavwL tas Address Setup Time 0 0 ns
tavwh taw Address Valid to End of Write 45 60 ns
twiwn twe Write Pulse Width 45 55 ns
twhax twr Write Recovery Time (/CE, /WE) 0 0 ns
tew tew Data Byte Control to End of Write(/LB, /UB) 55 70 ns
twiaz twhz Write to Output in High Z 0 20 0 20 ns
tovwH tow Data to Write Time Overlap 30 30 ns
twHDx ton Data Hold from Write Time 0 0 ns
twhox tow End of Write to Output Active 5 5 ns
12 Rev. 2.7
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S High Speed Super Low Power SRAM
CHIiPLUS
512k Word By 16 bit CS16LV81923

m  SWITCHING WAVEFORMS (WRITE CYCLE)
For single CE product of 44 TSOP 2- 400mil

TIMING WAVEFORM OF WRITE CYCLE(1) (WE CONTROLLED)

tyve
Address £ %
Tow(2) -t'.'ﬂ, Rid)

= SN

.‘ t)‘:'l Ilul"nll

| )

L
— tB".ﬂJI h
UB.LB y
- typi(1) -
WE
«wCR A
tag(3) towy {DH
’ High-Z |: High-Z
Data in = . ; iah
A Diata Valid
. HZ -1 tow
Data out Data Uncefined A N
TIMING WAVEFORM OF WRITE CYCLE{(2) {E CONTROLLED}
b
Address ;
tasi3) tow(2) - [y
— F —
CE
tﬂ'l."'."
il o
ey
TETE \K >l
typt 1) -
. \l: P
WE 2
tow tDH
Catain ; Diata Valid ;

Data out High-# High-Z
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High Speed Super Low Power SRAM
CHIiPLUS
512k Word By 16 bit CS16LV81923

TIMING WAVEFORM OF WRITE CYCLE(3) (UB, LB CONTROLLED)

tl'.ﬁllc
Address £

tow(2) ol ViR()

_ —

CE \|: A
tay
- A -
TETE a =~/

" A
52 bypi 1) -

_ \ —
WE A

toH

tow
Crata in ; Diata Valid l

Data out High-Z High-Z

NOTES:

1. Awrite occurs during the overlap(twp) of low /CE and low /WE. A write begins when /CE goes low and
/WE goes low with asserting /UB and /LB for double byte operation. A write ends at the earliest transition
when /CE goes high and /WE goes high. The typ is measured from the beginning of the write to the end
of write.
tcw is measured from the /CE going low to end of write.

3. tas is measured from the address valid to the beginning of write.
twr is measured from the end or write to the address change. Tyg applied in case a write ends as /CE or
/WE going high.

14 Rev. 2.7
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= High Speed Super Low Power SRAM
CHIPLUS
512k Word By 16 bit CS16LV81923

For dual CE product of 48 Mini_BGA 8x10mm

TIMING WAVEFORM OF WRITE CYCLE(1) (WE CONTROLLED)

bwe -
Address >E
- — tyyr(4)
= tow 2(2) 20
CET S /
4 \—
CEZ2 A .
- AW -1
- i lsw -
UB,LB S )y
- bap(1) -
WE Y e
| O 1
1.&5{3 - tD'.'I. | _E?':L_
Data in il | Datavara | D{HGZ
tyriz t

Fonll—————————— - ‘_._|OW
Data out Data Undefined

TIMING WAVEFORM OF WRITE CYCLE(2) (E CONTROLLED)

= b
Address ><
——| |-t
t____”.",SE}___ low 22} i wrid)
il
CE1 Mo Vi
CE2 _ f_/ o
- faw .
ey
SO o [ |
UB.LB \|\ 24"
Bp(1) all
WE \E A
i Ion

oW
Datain |¥_ Drata \Valid l

High-Z High-Z

Data out
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TIMING WAVEFORM OF WRITE CYCLE(3) (UB, LB CONTROLLED)

b

Address >,£

tow 2(2) ~— twr(4)

7 A
\ 1Y

CE1 E

CEZ L

taw

e (1)

| =
o
to
Eﬁ;
g
N Y NY ¥V 4
i

{

WE i
tow

Data in >'; Data Valid ;|( :

Data out High-# High-Z

NOTES:

1. A write occurs during the overlap(twp) of low /CE1, high CE2and low /WE. A write begins when /CE1 goes
low, CE2 goes high and /WE goes low with asserting /UB and /LB for double byte operation. A write ends at
the earliest transition when /CE1 goes high, CE2 goes low and /WE goes high. The typ is measured from
the beginning of the write to the end of write.

2. tcw is measured from the /CE1 going low or CE2 going high 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. T\ applied in case a write ends as /CE1
going high, CE2 going low or /WE going high.
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512k Word By 16 bit

B ORDER INFORMATION

CS16LVE1923XX X X

XX

|

Version:
Blank: First Version
A: Second Version

|

|

Temperature:
C: 0-70'C
I:-40-85'C

Speed:
55: 55ns
70: T0ns

Y

Package:
G: 44L TSOP 2-400mil
K: 48 BGA-8x10mm

Package Material:

P: Lead Free only (BGA)
R: Lead and Halogen Free

Note: Package material code “P” & “R” comply with RoHS.
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” High Speed Super Low Power SRAM
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512k Word By 16 Bit CS16LV81923

B PACKAGE DIMENSIONS: 44L TSOP 2-400mil

=
44 L 23 .

|_||_||_||_||_||_||_||_||_||_||_|i|_||_||_||_||_||_||_||_||_||_| i

/,\ |
L4 | "

N |

—————————————— e L 1

. /’4\\

@ i \Ji—’/ N §
gotuguupgouiyuoutitibotlin_ o <l
1 e b 22 Qg

e\
K,
D
DETAIL "A” 2:1)
wyninEniing i g <l< .
o | WITH PLATING [~—"—
Seating PIFFY] c ClI
/

VA
BASE METAL /| bl |

SECTION A-A
SYMBOL
UNIT A Al A2 b bl c cl D E El e L L1 y 0
Min. [ 1.00 | 0.05 | 0.95 | 0.30 | 0.30 | 0.12 | 0.12 |18.31(10.06 [11.36 | 0.70 | 0.40 | 0.70 - 0°
mm  |Nom.| 1.10 | 0.10 | 1.00 - - - - |[18.41|10.16|11.76 | 0.80 | 0.50 | 0.80 - -
Mox.[ 120 | 015 | 1.05 | 0.45| 0.40 | 0.21 | 0.16 |18.51(10.26|11.96| 0.90 | 0.60 | 0.90 | 0.1 8°
Min. 0.03930.002]0.037(0.012|0.012 |0.005(0.005|0.721 [0.396|0.455p.02730.0157p.027 - 0°
inch |Nom. 0.0433 0.004 (0.039| - - - - 10.725|0.400|0.463/0.0315/0.0197/0.0315( - -
Mox.[0.04730.006|0.041(0.018|0.016 |0.008 | 0.006 |0.729(0.404|0.471 p.03530.02370.0355 0.004| 8°
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4 High Speed Super Low Power SRAM
CHiPLS

512k Word By 16 bit CS16LV81923
B PACKAGE DIMENSIONS: 48 ball Mini_BGA-8x10mm
Cﬁ
T N
_ O O O 0O 0O 0O 000 BALL PITCH e = 0.75
é D E N DL | E1
< SIDE VIEW 10.0 8.0 48 | 525 | 3.75
D+0.1
| D1 SOLDER BALL @0.35'5%3
(L OCHONONONONONT
J—O CHONONONONONS
—O0O 0000000 _ §
O0000000 L
O ONO OO O0OO0OO0 VIEW A
O O/O0 000 6——
VIEW A
TOP VIEW
NOTES:

1. CONTROLLING DIMENSIONS ARE IN MILLIMETERS.
2. PINH1 DOT MARKING BY LASER OR PAD PRINT.
3. SYMBOL “N” IS THE NUMBER OF SOLDER BALLS.
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