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Preliminary T15V2M16A

SRAM

128K X 16 LOW POWER
CMOSSTATIC RAM

FEATURES

- Low-power consumption
- Active 5mA (Icc1)
- Stand-by: 10 uA (CMOS input/output)
- 55/70/100 ns accesstime

- Equal access and cycle time

- Single +2.7V t0 3.6V Power Supply

- TTL compatible, Tri-state output
- Common 1/O capability

- Automatic power-down when deselected

- Avalable in 44-PIN TSOP-II and 48-pin CSP

packages

- Operating temperature :

- -10~+70°C
- -40~+85°C

PART NUMBER EXAMPLES

GENERAL DESCRIPTION

The T15V2M16A is a very Low Power
CMOS Static RAM organizedas 131,072 words by
16 bhits . This device is fabricated by high
performance  CMOS technology. It can be
operated under wide power supply voltage range
from +2.7V to +3.6V.

The T15V2M16A inputs and three-state
outputs are TTL compatible and alow for direct
interfacing with common system bus structures.
Data retention is guaranteed at a power supply
voltage aslow as 2V.

BLOCK DIAGRAM

PART NUMBER | PACKAGE | Temperature
T15V2M16A-55S TSOP-II | -10~+70°C
0 Voo
T15V2M16A-70C CsP -10~+70°C VS—»
T15V2M16A-555 TSOP-II | -40~+85°C CORE
T15V2M16A-70C csP | -40-~+85°C A0 DECODER =\ ooy
Al6—>
® |
WE —
oF | CONTROL >1/01
B _ CIRCUIT |,| DATAIIO j
UB — /016
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PIN CONFIGURATIONS

Ad— 1 a 44 |—= A5
A3 — 2 43 —— A6
A2r—] 3 42 — A7
Al 4 41 —— OE
AOLC 5 40 — UB
CE— 6 39 —— LB
/o1— 7 38 ——=l/O016
/o2 g 37 E=—=al/015
/03— o 36 ——=l/014
/104—— 10 35 /——1/013
vCcC— 14 34 /3 VSS
vss—— 1o TSOP-II 33 —=3VvCcC
/05— 13 32 31012
moset— 14 31 /o011
1/107— 15 30 /1010
11o8t— 16 29 F—— /09
WE— 17 28 /3 NC
Ale—] 18 27 /3 A8
Al5—— 19 26 — A9
A14|: 20 25 —1 A10
A13|: 21 24 — All
Al12—— oo 23 — NC
1 2 3 4 5 6
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48-Ball CSP TOP VIEW (Ball Down)

PIN DESCRIPTIONS

SYMBOL |DESCRIPTIONS SYMBOL |DESCRIPTIONS

AO~A16 |Addressinputs LB Lower byte (1/0 1~8)

I/01~1/016|Data inputs/outputs UB Upper byte (1/0 9~16)

CE Chip enable \VCC Power supply

WE Write endble input Vss Ground

OE Output enable input NC No connection
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ABSOLUTE MAXIMUM RATINGS*

Preliminary T15V2M16A

PARAMETER SYM MIN. M AX. UNIT
Voltage on Any Pin Relative to VSS VR -0.2 +36V \
Power Dissipation Po - 1.0 W
Storage Temperature TstG -55 +150 °C
Temperature Under Bias Igias -10/-40 +70/ +85 °C

*Note: Stresses greater than those listed above Absolute Maximum Ratings may cause permanent damage to
the device. This is a stress rating only and function operation of the device at these or any other
conditions outside tose indicated in the operational sections of this specification is not implied.

Exposure to absolute maximum rating conditions for extended periods may affect reliability.

TRUTH TABLE

CE | OE |[WE| LB | UB | 1/01~8 | 1/09~16 MODE Power
H | X* | x* | x| x* High-Z High-Z Deselected Standby
X* X* X* H H High-Z High-Z Deselected Standby
L H H L X* High-Z High-Z Output Disabled Active
L H H X* L High-Z High-Z Output Disabled Active
L L H L H Data Out High-Z Lower Byte Read Active
L L H H L High-Z Data Out Upper Byte Read Active
L L H L L Data Out Data Out Word Read Active
L X* L L H Dataln High-Z Lower Byte Write Active
L X* L H L High-Z Data In Upper Byte Write Active
L X* L L L Dataln Dataln Word Write Active

*Note: X = Dorit Care (Must be low or high state), L = Low, H = High
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Preliminary T15V2M16A

RECOMMENDED OPERATING CONDITIONS
- (Ta=-10~+70°C/-40°C ~ 85°C)

PARAMETER SYM MIN TYP MAX UNIT
Vcc 2.7 3.0 3.6 V
Supply Voltage
PRy « Vss 0.0 0.0 0.0 \%
Input Voltage V4 0.7Vcc - Vcc+0.3 \Y;
A A 0.2 i 06 v
OPERATING CHARACTERISTICS
- (Vec=27t03.6V,v=0V, Ta=-10~+70°C/ -40°C ~ 85°C)
PARAMETER [SYM.| TEST CONDITIONS =55 =70 -100 UNIT
Min [ Max | Min | Max | Min | Max
Input Leakage 5lL6 Vce = Max, 1 1 1 A
Current V|N = Vssto Vce
CE=V|qor ﬁz:vm
Output Leskage |61 6 | o WE= v, T T S T R B T '
Current
Vio=Vssto Vcc
CE =V,
i WE = OE=
Operating Power lee Vin, OE=V 4, i 3 ) 3 ) 3 A
Supply Current VIN = Vigor V.,
louT=0mA
Cydetime=1us,
100% duty, |,0=0mA,
lcct | CE £0.2V, - 5 - |5 - |5 | mA
. Vin3 V0.2V
Average Operating or VinE 0.2V
Current ; .
Cycle time=min,
| 100% duty, llo=0mA,
c2 | g “Vi - 40 - 35 - 25 mA
VinN=VqorV,
Standby Power CE =V, or
Supply Current | lsg [LB =UB =V, - 03] - |]03| - |03 mA
(TTL Leve) other input=V,_or V,,
Standby Po CE 3 Vce02V or
andby Fower | LB =UB 3Vcc-0.2V,
StCJ,r\)/ngSCIZ_urrzlqt s& |y, £ 02V or - 10 - 10 - 10 VA
( evel) Vin? Vec0.2V
output Low Voltage| Vo |10 =2.1mA - 0.4 - 0.4 - 0.4 \Y;
Output High Voltage Voo |log=-1.0mA 22 - 2.2 - 2.2 - V
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CAPACITANCE
(f=1MHz, Ta= 25°C))

PARAMETER SYMBOL CONDITION MAX. UNIT
Input Capacitance Cin Vin =0V 8 pF
Input/ Output Capacitance Co Vv =Vour=0V 10 pF

Note: This parameter is guaranteed by device characterization and is not production tested.

AC TEST CONDITIONS

PARAMETER CONDITIONS
Input Pulse Levels 0.6V to 0.7Vcc
Input Rise and Fall Times 30ns
Input and Output Timing Reference Level 1.4V

C, =30pF+1TTL Load(55ns/70
Output Load L =P (55n/ 70ns)

C, =100pF+1TTL Load(Load for 100ns)

AC TEST LOADSAND WAVEFORM

O TTL
DQ
RL CL
in 50chm T 30pF
¢ Z,=500hm ;L
Vt=14V
FHg.A * Induding Scope and Jg Capacitance Fig.B Output Load Equivaent
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AC CHARACTERISTICS(v,=271036V, vgg =0V, Ta=-10~+70°C/-40°C ~85°C)
(1) READ CYCLE

PARAMETER sYM|—2 70 -100 UNIT
Min | Max Min Max Min Max
Read Cycle Time rc 55 - 70 - 100 - ns
Address Access Time fAA - 55 - 70 - 100 ns
Chip Enable Access Time tace - 55 - 70 - 100 ns
Output Enable Access Time toe - 30 - 35 - 50 ns
Output Hold from Address Change toH 10 - 10 - 10 - ns
Chip Enable to Output in Low-Z Lz 10 - 10 - 10 - ns
Chip Dissble to Output in HightZ tHz - 20 - 25 - 30 ns
Output Enable to Output in Low-Z foLz 5 - 5 - 5 - ns
Output Disable to Output in High-Z oz | - 20 - 25 - 30 ns
LB, UB AccessTime taA - 55 - 70 - 100 | ns
LB, UB Enableto Output in Low-Z |eLz | 10 | - 10 - 10 - ns
LB, UB DisabletoOutputinHigh-Z|tenz | - | 20 - 25 - 30 | ns
(2QWRITE CYCLE
PARAMETER SYM. == -0 -100 UNIT
Min Max Min Max Min Max
Write Cycle Time twe 55 - 70 - 100 - ns
Chip Enable to Write End fcw 50 - 60 - 80 - ns
Address Valid to Write End taw 50 - 60 - 80 - ns
Address Setup Time tas 0 - 0 - 0 - ns
Write Pulse Width twp 45 - 50 - 70 - ns
Write Recovery Time twr 0 - 0 - 0 - ns
Data Valid to Write End tbw 25 - 30 - 40 - ns
Data Hold Time IbH 0 - 0 - 0 - ns
Write Enable to Output in High-Z ~ [twhz - 20 - 25 - 30 ns
Output Active from Write End tow 5 - 5 - 5 - ns
Taiwan Memory Technology, Inc. reserves the right P.6 Publication Date: MAR. 2001

to change products or specifications without notice. Revision:0.G



r ' I TE
t CH Preliminary T15V2M16A

TIMING WAVEFORMS

READ CYCLE 1
(AddressControlled, CE= OE =V, , WE=V,, , LBor/and UB =V, )

'RC |

Address 7< *

PouT  previous Data Valid Data Valid
READ CYCLE 2 (we =V,;)
tre |
Address >\ >K
tan ton
(; >5>\ tAcE _/
tHz
taa
v /LB Db /D

BLZ

Lz

D ourt High-Z <

DON'T CARE
X UNDEFINED
(Chip Enable Controlled)
Notes (READ CYCLE) :
1. WE are high for read cycle.
2. All read cycletiming is referenced from the last valid address to the first transition address.
3.tvzandtorz are defined as the time at which the outputs achieve the open circuit condition referenced to
Von or VoL levels.
4. At any given temperature and voltage condition. thz (max.) isless than t.z (min.) both for agiven device
and from device to device interconnection.
5. Trangition is measured £200mV from steady state voltage with load.  This parameter is sampled and not
100% tested.
6. Deviceis continuoudy selected with CE=V .
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WRITE CYCLE 1 (WE Controlled)

we

Address < ><

UB / LB . Zﬂ
as e
WE 71
ow
Dout ¢
oH
DN High-Z
WRITE CYCLE 2 (C_E Controlled) -
Address >< >-
taw WR
tcw
CE \ 7(
v /T8 %A 77
WE N V%
DourT High-Z
ow oH
DN High-Z High -z
DON'T CARE
@ UNDEFINED
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WRITE CYCLE3 (UB,LB Controlled)

Preliminary T15V2M16A

‘e
Address >( ><
taw WR
UB /LB X\ 7(
°F 22 W
wp
wE N 2,
% DON'T CARE
@ UNDEFINED
NOTES ( WRITE CYCLE ) :

1. A write occurs during the overlap of alow CE, alow WE . A write begins at the lateat transition
among CE goes low, WE going low. A write end at the earliest transitionamong  CE  going

high, WE going high. twP is measured from the beginning of write to the end of write.
2. tcw is measured from the later of CE  going low to the end of write.

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

4. twR is measured from the end of write to the address change.
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Preliminary T15V2M16A

DATA RETENTION CHARACTERISTICS

PARAMETER SYM. TEST MIN. MAX. UNIT
CONDITION

V cc for Data Retention VbR CE3\ycc-02Vv 2.0 - V
Data Retention Current lccor Vin® Vee -0.2V or - 10 UA
Chip Desdlect to Data Retention Time | tcor Vin £ 02V 0 - ns
Operation Recovery Time tr tRC - ns
DATA RETENTION WAVEFORM

(Ta=-10~+70°C/-40°C ~ 85°C)

Data Retention Mode
Vee Vee_typ XR Vpr2 2.0V / Vee_typ
tcDR s
CE / E>A/cc- 0.2v 3
CE A ViH Vi N

Taiwan Memory Technology, Inc. reserves the right P.10
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Preliminary T15V2M16A

PACKAGE DIMENSIONS
44-LEAD T SOP-I|

INDEX MARK /

Mirror finish

D

@ &
HAAAAAARARAAAAAAAAAAAA A

E1l

YHEHTREEREIRE
I 2

E2

S

L1

SEATING PLANE

Dimension in mm

Dimension in inch

Symbol - -
Min Nom Max Min Nom Max

A - 1.20 - - 0.047
Al 0.05 - 01 0.002 - 0.004
A2 0.95 1.00 1.05 0.037 0.039 0.041
A3 - 0.25 - - 0.010 -

b - 0.35(typ) - - 0.014(typ) -
bl 0.10 0.15 0.25 0.004 0.006 0.010

c - 0.805 - - 0.032 -
cl - 0.10 - - 0.004 -

D 18.31 1841 18.51 0.721 0.725 0.729

e - 0.80(typ) - - 0.031(typ) -

E 11.56 11.76 11.96 0.455 0.463 0.471
El 10.03 10.16 10.29 0.3%4 0.400 0.405
E2 - 10.76 - - 0.458 -

L 04 05 06 0.016 0.020 0.024
L1 - 0.8(typ) - - 0.032(typ) -

q 0 - 8 0 - 8

bl : : '
N
b D
A ™ :
== Y
A 7ee
A3
A2 Al
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Preliminary T15V2M16A

PACKAGE DIMENSIONS

48-pin CSP (8 row x 6 column)

Units : millimeters

48 BALL FINE PITCH BGA (0.75mm ball pitch)

Top View Bottom View Al INDEX MARK
B
)
R | | “_15
o | O0-& O-
| eolee :
me oo oo e
| |
| 00000 ||
_ — — — — — —_ 1= — 4
. : @00 OO
| il oe0e @
| oo eeeo
| |
| &> 000 6
B/2
A |
E2 ’-—*‘ | Y
) l D| o 0.36
ah @ E D O @&
= T i : !
I
Symbol| min typ max
A - 0.75 -
B 5.95 6.00 6.05 Notes:
B1 - 3.75 - 1. Bump counts: 48 (8 row x 6column)

C 795 8.00 805 2. Bump pitch : (x,y)=(0.75 x 0.75) typ. . 3
c1 i 5.5 i 3. All tolerance are +0.050 unless otherwise specified.
: 4. ‘Y’ iscoplanarity : 0.08(max)

D 0.25 0.30 0.35 5 Units: mm
E - 1.10 1.20

El - 0.95 -

E2 0.20 0.25 0.30

Y - 0.08
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