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Asynchronous Low Power
1Mega Byte Static RAM

Features

* Process Technology : 90nm Full CMOS
* Organization : 512K x 16 bit

» Power Supply Voltage : 2.7V ~ 3.6V

» Low Data Retention Voltage : 1.5V(Min.)
* Three state output and TTL Compatible
*Data Byte Control(x8,x16 Mode).
*Standard 44TSOP2,48FBGA Package.
Industrial Operation Temperature.

Logic Block Diagram (512Kx16bit)

Description

The device families are fabricated by VTI's
advanced full CMOS process technology. The
families support industrial temperature range and
Chip Scale Package for user flexibility of system
design. The families also supports low data
retention voltage for battery back- up operation with

low data retention current.
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Asynchronous Low Power
1Mega Byte Static RAM

Package Pin Configurations

44TSOP2 48FBGA
1 2 3 4 5 6
A4 1 44 A5
2 — -
A3 43 A A LB OE A0 A1 A2 NC
A2 3 42 A7
A1 4 M OE __ __
A0 5 40 U8 B | Dpas UB A3 A4 cs DQO
cs 6 39 B
pao—]7 38 pQis5 c | p@e | bQ1o | A5 A6 DQ1 DQ2
DQ1 8 37 DQ14
D29 36 |1 Da13 D| vss | DQ11 | A17 A7 DQ3 | Ve
DQ3 10 35 DQ12
Vv " - 34 v,
V:: 12 44 - TSOP2 3 vii E| Voo | DQ12 | NC A16 | DQ4 | Vgg
DQ4 13 32 DQ11
pas—] 14 31 paio F | bQ14 | DQ13 | A14 A15 DQ5 | DQ6
DQ6 15 30 DQ9
ba7—] 16 29 1 D@8 G| Dpbats | NC | A12 | A13 | WE | DQ7
WE {17 28 A8
A18 18 21 A9 H| a8 A8 A9 A10 A11 NC
A17 19 26 A10
A16 20 25 A11
A15 21 24 A12
A14 22 23 A13
Pin Description
Pin Name Pin Function
Ag~Ais Address Inputs
WE Write Enable
CS Chip Select
DOy ~ DOys Data Inputs/Outputs
Vee Power
Vss Ground
NC No Connection
UB Upper Byte(DQ8~DQ15)
LB Lower Byte(DQO~DQY7)
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T

Absolute Maximum Ratings’

Asynchronous Low Power
1Mega Byte Static RAM

Symbol Parameter Rating Unit
Pp Power Dissipation 1.0 W
Vcc Voltage on Vcc supply relative to Vss -0.2t04.0 \%
Ta Operating Temperature -40 to 85 °C

Vin, Vour Voltage on Any Pin Relative to Vss -0.2t04.0 \%

Note:1, Stresses greater than those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a
stress rating only andfunctional operation of the device at these or any other conditions above those indicated in the operating
sections of this specification is not implied.Exposure to absolute maximum rating conditions for extended periods may affect
reliability.

Functional Description

csS | WE | OF | LB | uUB Mode D/O,~D/O; | D/Os~D/O,5s | Power
H X X X X Deselected High-Z High-Z Stand by
X X X H H Deselected High-Z High-Z Stand by
L X H L X Output Disable High-Z High-Z Active
L H H X L Output Disable High-Z High-Z Active
L H L L H Lower Byte Read Data Out High-Z Active
L H L H L Upper Byte Read High-Z Data Out Active
L H L L L Word Read Data Out Data Out Active
L L X L H Lower Byte Write Data In High-Z Active
L L X H L Upper Byte Write High-Z Data In Active
L L X L L Word Write Data In Data In Active
Note : X means don’t care. (Must be low or high state)
Recommended DC Operating Conditions
Symbol Parameter Min. Typ. Max. Unit
Vee Supply Voltage 2.7 3.3 3.6 V
Vi Input High Voltage 2.2 - Vcct0.2 V
Vi Input Low Voltage -0.3 - 0.6 V
Vss Ground 0.0 0 0 V
Capacitance*(TA=25°C, f=1.0MHz)
Symbol Item Test Conditions Typ. Max. Unit
Cio Input/Output Capacitance Vio=0V - 8 pF
Cin Input Capacitance Vin=0V - 8 pF
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w Asynchronous Low Power

1Mega Byte Static RAM

DC and Operating Characteristics

Symbol Parameter Test Conditions Min | Typ | Max | Unit
Input Leakage
I Po a2 Vin=Vss to Vo -1 - 1 | uA
I Output Leakage §=V|H or OE=V|H or WE=V||_ or LB= y ) 1 UA
Lo Current UB=Vy
V,0=Vss to Vcc
Icc ||o=0mA,§=V|L,VE=V|H,V|N=V|H orV, B B 30 mA
i = 0, =
Operating Current Cycle time=1ps, 100% duty, lo=0mA,
e CS=0.2V, LB=0.2V or/and UB - - 6 mA
= 02V, V|N =0.2V or V|N = Vcc-0.2V
| i = 7: - - 0.5 mA
SB Standby Current %er inputs=V\y or V,, CS=Viy
lsB1 CS2V¢ -0.2V, Other inputs = 0~V¢c - 4 20 | UA
Output Low _
Vou Voltage Level lou=2.1mA ) ) 04 v
Output High _
VoH Voltage Level lon=-1.0mA 2.4 - - \Y
Test Conditions
Parameter Value
Input Pulse Level 0to 3.0V
Input Rise and Fall Time 3ns
Input and Output Reference Voltage 1.5V
Output Load (See below figure1) CL"=30pF+1 TTL,lop/lo.=-1mA/2.1mA
1. Including scope and Jig capacitance 3)
2. R1=3070Q, R2=3150Q Vim
3. VTm=2.8V 2
4.CL = 5pF + 1 TTL (measurement with ty, tu, tow, tou, twi) = Ry
O i 7 O
cLh = R?
Figure1
Ramsun International Limited Vilsion Technology Inc.
5 W E bR A PR A 7 Rev. 1.0 3/2015
Http://www. sramsun. com 4/13
E-mail: sales@sramsun. com

Tel:0755-6665 8299



T

Asynchronous Low Power
1Mega Byte Static RAM

Data Retention Characteristics

Symbol | Parameter Test Condition Min. | Typ. | Max. | Unit
Vpr | Vec for Data Retention CS2Vce -0.2V, Otherinputs | 4 5 - 3.6 \%
= 0~Vee
VCC:1 .5V
Ibr Data Retention Current CS=2 Ve - 0.2V, Other inputs | - 4 20 uA
= 0~VCC
tsor Data Retention Set-Up Time | See Figure 2(Data Retention | 0 - - ns
tror Recovery Time Wave Form tre - - ns
Data Retention Mode
VCC
2 - — —|—— — X - — - — - — — — — — —
22V - NN\
- CS > Vce-0.2V
CS,LB/UB
GND~- — — — — — — — — — — — — — — — — - — — — — -
Figure 2 Data Retention Wave Form
Read Cycle
45ns 55ns 70ns .
Symbol Parameter Min. | Max. | Min. | Max. | Min. | Max. | O"F
tre Read Cycle Time 45 - 55 - 70 - ns
taa Address Access Time - 45 - 55 - 70 ns
tco Chip Select to Output - 45 - 55 - 70 ns
toe Output Enable to Valid Output - 22 - 25 - 35 ns
tea UB, LB Access Time - 45 - 55 - 70 | ns
tz Chip Enable to Low-Z Output 10 - 10 - 10 - ns
toLz Output Enable to Low-Z Output 5 - 5 - 5 - ns
tsz | UB, LB Enable to Low-Z Output 5 - S - S - ns
thz Chip Disable to High-Z Output - 18 - 20 - 25 ns
tonz Output Disable to High-Z Output - 18 - 20 - 25 ns
tsiz | UB, LB Disable to High-Z Output - 18 - 20 - 25 | ns
ton Output Hold from Address Change 10 - 10 - 10 - ns
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w Asynchronous Low Power

1Mega Byte Static RAM

Write Cycle

45ns 55ns 70ns .
Symbol Parameter Min. | Max. | Min. | Max. | Min. | Max. Unit

twe Write Cycle Time 45 - 55 - 70 - ns
tew Chip Select to End of Write 35 - 45 - 60 - ns
tas Address Set-up Time 0 - 0 - 0 - ns
taw Address Valid to End of Write 35 - 45 - 60 - ns
twe Write Pulse Width 35 - 40 - 55 - ns
tew | UB, LB Valid to End of Write 35 - 45 - 60 - ns
twr Write Recovery Time 0 - 0 - 0 - ns
twhz Write to Output High-Z - 18 - 20 - 25 ns
tow Data to Write Time Overlap 25 - 25 - 30 ns
ton Data Hold from Write Time 0 - 0 - 0 - ns
tow End of Write to Output Low-Z 5 - 5 - 5 - ns

Timing Diagrams
Timing Waveform Of Read Cycle(1)
(Address Controlled, CS=0E=V,,, WE=V, UB, LB=V,)
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w Asynchronous Low Power

1Mega Byte Static RAM

Notes(Read Cycle)
1. tHz and toHz 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, tHz(Max.) is less than tLz(Min.) both for a given device and from device to device
interconnection.

Timing Waveform Of Write Cycle(1)(WE Controlled)
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Timing Waveform Of Write Cycle(2)(@ Controlled)
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Asynchronous Low Power
1Mega Byte Static RAM

Timing Waveform Of Write Cycle(3)(UB,LB Controlled)
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Notes(Write Cycle)
1. A write occurs during the overlap(twe) of low CS and low WE. A write begins when CS goes low and WE goes low with asserting UB
or LB for single byte operation or simultaneously asserting UB and LB for double byte operation. A write ends at the earliest transition

when CS goes high and WE goes high. The twp is measured from the beginning of write to the end of write.

2. tew is measured from the CS going low to end of write.
3. tas is measured from the address valid to the beginning of write.

4. tywr is measured from the end or write to the address change. twr applied in case a write ends as CS or WE going high.
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Asynchronous Low Power
1Mega Byte Static RAM

Package Dimensions
44pin TSOP-Type2
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w Asynchronous Low Power

1Mega Byte Static RAM

Package Dimensions

48-FBGA
6mm*8mm Body
0.75mm Bump Pitch,

Top View Bottom View
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Symbol Value Units Note
A 6+0.1 mm
B 810.1 mm
C 1.1£0.1 mm
D 0.25+0.05 mm
E 0.75 mm
F 5.25 mm
G 3.75 mm
H 0.35+0.05 mm
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w Asynchronous Low Power

1Mega Byte Static RAM

Ordering Information

Part Number Density Org. Vee Access Times Temp. Package
VTI508NL16VM-55I 8Mbit | 512K*16bit 2.7V~ 3.6V 55ns -40~85°C | 44-TSOP2
VTI508NL16LM-55I 8Mbit | 512K*16bit 2.7V~ 3.6V 55ns -40~85°C | 48-FPBGA

Code Informations
X X X X X X X X X X X X X X X X X X
1 2 3 4 5 6 7 8 9 10 11 12 = 13 14 15 16 17 18
Digit-No. Remark Code
1,2,3 Vilsion Technology Inc. Product VTI
4 Asynchronous SRAM 5
5,6 Density 1Mb 01
2Mb 02
4Mb 04
8Mb 08
16Mb 16
32Mb 32
7 Vce 1.8V L
3.3V N
5.0V H
1.65V~3.6V w
8 Product type Low Power(1 C/S) L
Low Power(2C/S) B
Fast F
9,10 Organization 8bit 08
16bit 16
11 Package 36 BGA N
48 BGA L
48 TSOP1 T
44 TSOPII \
32 TSOP1 S
32 sTSOP1 W
32 TSOPII Y
32 SOP P
12 Die Version Monther Die M
2nd Generation A
3rd Generation B
13,14 Speed 8ns 08
10ns 10
12ns 12
45ns 45
55ns 55
15 Temperature range 40°Cto 85C |
-40°C to 105°C A
16 Packing type Tray Blank
Tape and Reel T
17, 18 Special function TBD TBD
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Asynchronous Low Power
1Mega Byte Static RAM

Document History

Rev. Date Description of Change
0 Jul. 12,2014 Initial Advanced Information Release
1 Mar. 6,2015 Final version release
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