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Product Description

The CS26LV64173A is a high performance, high speed, low power Pseudo SRAM
organized as 4,194,304 words by 16 bits and operates from a wide range of 2.6 to 3.6V
supply voltage. Advanced DRAM technology and circuit techniques provide both high speed
and low power features with a maximum standby current of 150uA and maximum access
time of 70ns in 2.6 to 3.6V operation. Easy memory expansion is provided by an active LOW
chip enable inputs (/CE1&CEZ2) and active LOW output enable (/OE) and three-state output
dhee®S26LV64173A has an automatic power down feature, reducing the power
consumption significantly when chip is deselected. The CS26LV64173A is available 48-pin
TFBGA package.

The efficient Page Read Mode, data can be read by only changing A0-A3 when A4-A21 is
fixed, while /CE1=L, CE2=H, /WE=H, /OE=L, /UB=L, /LB=L.

Features

B Low operation voltage: 2.6 ~ 3.6V
m  Ultra low power consumption:
® 50mA@I14MHz (Max.) operating current
® /50uA (Max.) CMOS standby current
High speed access time: 70ns (Max.)
Auto-TCSR for power saving
Three state outputs and TTL compatible
Deep power-down mode: Memory cell data invalid.
Page operation mode

Product Family

Operatin
Product Family rfl’emp £ Vec Range | Speed (ns) |Standby (Max.)| Package Type
0~70°C Dice
CS26LV64173A 2.6~3.6 70 150 uA 18
-40~85°C
TFBGA-6x8mm
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Pin Configuration

[
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Functional Block Diagram

CE2 —¥ y Self-Refresh
ICE1 — CONTROL »  COLUMN SELECT
iUB —* CONTROL T I
ILB — LOGIC ¢ T
IWE —» I
I0E —»
'—
« o
N ADDRESS|_ g Memory Array
A0~A21 —* pEcODERI® 2 AM X 16
» o
o
¥y
i0 0~ : - t
o 15 Din/Dout BUFFER v
< > /0 CIRCUIT
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Pin Description
Name Type Function
A0 ~ A21 Input |AO~AS, page address inputs, while A4~A21 address inputs
/CE is active LOW. Chip enables must be active when data read
from or write to the device. If chip enable is not active, the device
/CE1 & CE2 Input |, . . .
is deselected and is in a standby power mode. The DQ pins will
be in the high impedance state when the device is deselected.
The write enable input is active LOW and controls read and write
operations. With the chip selected, when /WE is HIGH and /OE
/WE Input |is LOW, output data will be 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,
/OE Input |data will be present on the DQ 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
I/00-1/015 I/O _
data into the RAM.
VCC Power Power Supply
VSS Power Ground
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Truth Table

MODE /CE1 | CE2 | /WE | /OE | /LB | /UB | 100~7 I08~15 |VCC Current
Deep power down X L X X High Z High Z lccsep
Not Selected H H X X High Z High Z lccse
Output Disabled L H X X High Z High Z lec
L L Dour Dour lec
Read L H H L H L High Z Dour loc
L H Dour High Z loc
L L Din Din lec
Write L H L X L H Din High Z loc
H L High Z Din loc
Absolute Maximum Ratings N°*
Symbol Parameter Rating Unit
Vce Power supply voltage -0.2t0 3.6 V
Vin Input voltage -0.2t0 3.6 Vv
Vout Output voltage -0.2t0 3.6 V
Taias Temperature under Bias -40 to +85 °c
Tsta Storage Temperature -65 to +150 °C
P+ Power Dissipation 1.0 W
louT DC Output Current 50 mA

Note: Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS may cause permanent damage to the device. This is a

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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DC Electrical Characteristics (Ta = -40 to +85°C , V¢c = 2.6 to 3.6V)

Parameter
Parameter Test Conduction MIN [TYP| MAX |Unit
Name
VIL Input Low Voltage -0.2 0.2*Vce| V
VIH Input High Voltage 0.8*Vce Vee+0.2| V
I Input Leakage Current VCC=MAX, VIN=0to VCC -1 1 uA
oL Output Leakage VCC=MAX, /CE=VIH, CE2=VIH, ] ] A
- u
Current /OE=VIH or /WE=VIL, VIO=0V to VCC
VOL Output Low Voltage VCC=MIN, IOL = 0.5mA 0.2*Vce| V
VOH Output High Voltage VCC=MIN, IOH = -0.5mA 0.8*Vce
Cycle time=1us, 110=0mA, 100% duty,
< > - >
ICC1 /CE1<0.2V, CE22VCC-0.2V, VIN2 5 mA
Operating Power
Supply Current VCC-0.2V or VIN<0.2V
Cycle time=Min, II0=0mA, 100% duty,
ICC2 50 |mA
/CE1=VIL, CE2=VIH, VIN= VIL or VIH
Page Access Operating| /CE1=VIL, CE22VIH , F=FMAX(2)
ICCP 25 |mA
Current
[10=0 mA, Page add. Cycling
Standby Current /CE1 & CE2=VCC-0.2V,
ICCSB 150 |uA
-CMOS
Other pins=0V ~ Vcc
CE2<0.2V, Other inputs=0V ~ Vcc
Deep Power-Down
ICCSBP 15 | uA
Standby Current
(Max. condition: Vcc=3.6V @ 85°C)
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Capacitance (Ta = 25°C, f =1.0 MHz)
Symbol Parameter Conditions MAX. Unit
Cin Input Capacitance Vin=0V 7 pF
Cba Input /Output Capacitance Vyo=0V 7 pF

This parameter is guaranteed and not 100% tested.

AC Test Conditions

Input Pulse Levels V¢c-0.2V/0.2V
Input Rise and Fall Times ons Dout ]\
Timing Reference Level 0.5"V¢e L -
Output Load(See right) CL"=30pF I/
1. Including scope and Jig capacitance. C|_1 )

G

Key to Switching Waveforms

Waveform Inputs Outputs

Must be standby Must be standby

May change for Lto H May change for Lto H

_“_ May change for Hto L Will be change from H to L

W Don’t care any change permitted Change state unknown
M Does not appl Center line is high impedance
PRy “OFF” state
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AC Characteristics

Read cycle
Parameter Name Name 9 Unit
Min Max

Read cycle time trc 70 10,000 ns
Address access time taa - 70 ns
Maximum cycle time tvre - 10,000

Page read cycle time tec 25 - ns
Page Address Access Time tpaa - 25 ns
Chip enable access time (/CE1) tco - 70 ns
Output enable to output valid (/OE) toe - 25 ns
Byte enable access time ta - 70 ns
Output hold from address change ton 5 - ns
Chip enable to output in low Z (/CE1) tz 10 - ns
Output enable to output in low Z (/OE) toLz 5 - ns
Byte enable to output in low Z teLz 0 - ns
Chip disable to output in High Z (/CE1) thz - 20 ns
Output disable to output in High Z (/OE) tonz - 20 ns
Byte disable to output in High Z tgHz - 20 ns

READ CYCLE (1) {Address controlled, ICE1=fOE=VIL, CE2=AWE=VIH, {UE orfand ILB=VIL }

tre N

tan » >(<
ton

Data Out Previous Data Valid ;l( Data Valid

Address >

Tu AN
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READ CYCLE (2) { CE2=AWE=VIH )

Address

ICE1

iLB, iUB

{QOE

Data Out

NOTE (READ CYCLE)

X trc >
"t tAA = » —» | tOH
\ J¢ 0 > T
AN /|
iz —|
\34— tBA'—’ L
N Vi
top «| lBrz |
N /_"
= +— |lonz—>
High-Z — X Data Vaild X >
iz ™
7 —m

1. twz , tanz and towz are defined as the time at which the outputs achieve the open circuit conditions and are not referenced to output voltage

levels.

2. Do not Access device with cycle timing shorter than tac for continuous periods > 10us.

PAGE READ CYCLE (3) (CE2=PVE=VIH, 16 Words access )

Address
(AZ21-A4)

Address
(A3~AD)

ICE1

LB, B

[OE

Data
Cut

- ture
L
X : X
; tre e tPc | toc F tec —PC
o o b > ) G ¢
: PP . &
o . —
N " /.,/_ ;
. B L L HZ
g ) ¥
. tDE ) " I'EHZ
Y rd
S fpa ip “ iz Toa X Ig
—» loLz ¢ “ ﬁl‘hl s
— HighZ T —— (Data Vaiid 3 Data Vaiid D ;tﬂ Valid 3 Data Valid X Data v:.l.d)O—
L by
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NOTE (READ CYCLE)
1. iz, tanz @and tonz are defined as the time at which the outputs achieve the open circuit conditions and are not referenced to output voltage
levels.

2. Do not Access device with cycle timing shorter than tac for continuous periods > 10us.

Write Cycle
Parameter Name Name 0 Unit
Min Max

Write cycle time twe 70 10,000 ns

Byte enable to end of write tew 70 - ns
Address valid to end of write taw 70 - ns
Chip select to end of write tow 70 - ns
Data set up time tow 25 - ns

Data hold time toH 0 - ns

Write pulse width twp 50 - ns
Address set up time tas 0 - ns
Write recovery time(/WE) twr 0 - ns
/WE high to output low Z tow 5 - ns
Write to output high Z twhz 0 20 ns
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WRITE CYCLE (1) {WE ceontrelled, CE2=VIH )

+ twc »
Address ™ Y
XK XK
+ IA'..n.r
ICE1 N tew s
\4 tE!"N '.:-‘Z’
LB, /uB N A
— |e—Twr
IWE A twe "/
« AN /'t
tas DH
— tD“r—F‘—P
Dataln —— High-Z < Data Valid >—
twhz
M > low
Data Out Data Undefined — L
WRITE CYCLE (2) (/CE1 controlled, CE2=VIH )
+ twe -
Address \< \_.<
- tow »| bR le—
tag ™ ]
ICE1 A8 OR +
it tAw : -
N BW >
ILB, I\JUB . Y
S'ﬂ t‘.lln.rp }{
WE N 7
«— [Dw—p 'or
Data In Data Valid ;é
Data Out —— High-Z
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WRITE CYCLE (3) {/LB, {UB controlled, CE2=VIH )

-4 twc .
Address _< \<
- tow » TR fe—

ICE1 \_-v\ 7-5

LB, IUB tas ‘:-{ BW 3,&

AVE Li\ e /E,.(

+— lbw—p 'or

Data In Data Valid :l(

Data Out —— High-Z

NOTE (WRITE CYCLE)

1. A write occurs during the overlap (twe) of low /CE1, low /WE and low /UB or /LB. A write begins at the last transition among low /CE1 and low
/WE with asserting /UB or /LB low for single byte operation or simultaneously asserting /UB and /LB low for word operation. A write ends at the
earliest transition among high /CE1 and high /WE. The twe is measured from the beginning of write to the end of write.

2. tow is measured from /CE1 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 of write to the address change. twr applied in case a write ends as /CE1 or /IWE going high.

5. Do not access device with cycle timing shorter than tyc for continuous periods > 10us.

Deep Power-Down Mode Entry / Exit

ICEA N " |
¢ tooH
— :—»CCL teep
-
CE2 N t
R Normal
operation
Deep Power Down Entry Deep Power Down Exit
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Parameter Name Name 0 Unit
Min Max
CE2 low to /CE1 low tceL 0 - ns
/CE1 high to CE2 high tcen 0 - ns
Operation Recovery Time tr 200 - us
CE2 Pulse Width tccp 20 - ns

NOTE (DEEP POWER DOWN)

During Deep Power Down mode, all refresh related activity are disabled.

Timing Waveform of Power Up

: 200us .
Vee(Min.) I-‘ ¢ ’E
Vee / .
: :
. ra '
: Y :
ICE1 / \
' Power Up Mode '
o E Mormal Operation "
/I"/
B)]
CE2 /
NOTE (POWER UP)

1. After Ve reaches Ve (Min.), wait 200us with /CE1 high. Then you get into the normal operation.

Order Information

CS26LV64173A X X X X X

Package: | J
H: 48 ball TFBGA=6x8mm Spesd:

Z: Dice 70: 70 ns

Temperature: Package Material:
C: 0~70°C |- P: Lead Free
I: -40~85 °C

Note: Package material code “P” meets ROHS
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Package Outline

48 ball TFBGA-6x8mm

: E Linit: mm
! i BALL PITCH e=075
' Iy F M Tl Fl ra F2
.—U vV LULUU Y — B0 e I LT I O T I VAN
F
o cIDE VIEW
Didd
[i2 1
SOLDER BALL 90.35 )
.'._]'
o000 0000
000000 O0
OO0 000000 =
— = ]
TOONO OO OO0 ~
o O OO0 000
K@_@/o 00000
VIEW & 7
TOFP VIEW

MOTES
1. CONTROLLING DIMENSIONS ARE IN MILLIMETERS
1 PMINE]L DOT MARKING BY LASZR DR PAD PRINT.
3 EYMBOL "N 15 THE NUMBER OF SOLDER BALLS,
4, TOLERAMCES:
LINEAR : kXK= 4kl
KKK =L 0,05
XEXX =4 0,025
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