T68 K/S/R 1M Family
Low Power 1M (128Kx8)-Bits Static RAM

B DESCRIPTION .

The T68K1M, T68S1M, and T68R1M device family is a low power and high performance
CMOS SRAM organized as 131,072 words by 8 bits. It operates from 2.7V to 3.6V, 2.2V to
2.7V, and 1.65V to 2.2V. Easy memory expansion is provided by an active LOW chip enable 1
(/CE1), active HIGH chp enable 2 (CE2) and active LOW output enable (/OE) and three-state
1/0 drivers. Four control pins (/CE1, CE2, /OE, and /WE) fully control the operation mode of the
T68 K/S/R 1M device family. An active LOW write enable signal (/WE active low) controls the
write/read operation of the memory. When /CE1 and /WE inputs go LOW and CE2 input goes
HIGH simultaneously, the device is in write mode and data on the 8 data pins (I01~108) is
written into the memory location specified by the address on address pins (A0~A16). When
/CE1 and /OE inputs go LOW and CE2 and /WE input stay in HIGH state, the device is in read
mode and data in the specified memory address is driven onto the 8 data pins. The 8 data pins
will be in high-impedance state if both /OE and /WE pins are in HIGH (inactive) state. The T68
K/S/R 1M device family has an automatically power-down feature when the chip is deselected
(/CE1 pin HIGH or CE2 pin LOW). The T68 K/S/R 1M device family is available in JEDEC
standard 32-pin 450-mil SOP, 32-pin 8mmx20mm plastic TSOP, 32-pin 8mmx13.4mm plastic
STSOP, and 36-ball 6mmx8mm BGA package, also for DICE.

B FEATURES

e QOperation voltage.................. TEBKIM...vivee vt e 2.7V ~ 3.6V
TE8SIM. ..o e 2.2V~ 2.7V
TEBRIM.....ovvviii i cee i, 165V ~ 2.2V

e |ow active power and standby power

e High access times: 70ns/85ns/100ns

e TTL-compatible inputs and outputs

e Easy memory expansion with /CE1, CE2 and /OE

e Low data retention voltage..............c.c.cvvvvvnn..... 2.0V (for K), 1.5V (for S), 1.0V (for R)
e Auto power down when deselected
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T68 K/S/R 1M

B PRODUCT FAMILY

. Power Dissipation Package
Operating
Part Number Vce Range Speed Operating Standby Type
Temperature
(|cc2, Max.) (|531, Max.)
T68KIMGC -7/-8 SOP-32
T68KIMTC -7/-8 TSOP-32
T68KIMSC -7/-8 | 2.7V~3.6V 20mA 3uA STSOP-32
T68K1MBC -7/-8 BGA-36
T68K1MDC -7/-8 Dice
70ns/ 85ns
T68S1IMGC -7/-8 SOP-32
T68SIMTC -7/-8 . TSOP-32
Commercial
T68SIMSC -7/-8 | 2.2V~2.7V 5 o 20mA 3uA STSOP-32
(+0°C~+70°C)
T68S1MBC -7/-8 BGA-36
T68S1IMDC -7/-8 Dice
T68R1IMGC -8/-10 SOP-32
T68RIMTC -8/-10 TSOP-32
T68RIMSC -8/-10 | 1.65V~2.2V | 85ns/ 100ns 15mA 2uA STSOP-32
T68R1IMBC -8/-10 BGA-36
T68R1MDC -8/-10 Dice
. Power Dissipation
Operating Package
Part Number Vce Range Speed Operating Standby
Temperature Type
(|cc2, Max.) (|531, Max.)
T68K1IMGE -7/-8 SOP-32
T68KIMTE -7/-8 TSOP-32
T68KIMSE -7/-8 | 2.7V~3.6V 20mA 3uA STSOP-32
T68K1MBE -7/-8 BGA-36
T68K1MDE -7/-8 Dice
70ns/ 85ns
T68S1IMGE -7/-8 SOP-32
T68S1IMTE -7/-8 TSOP-32
Extended
T68SIMSE -7/-8 | 2.2V~2.7V o o 20mA 3uA STSOP-32
(-25°C~+85°C)
T68S1MBE -7/-8 BGA-36
T68S1MDE -7/-8 Dice
T68R1IMGE -8/-10 SOP-32
T68RIMTE -8/-10 TSOP-32
T68R1IMSE -8/-10 | 1.65V~2.2V | 85ns/ 100ns 15mA 2UuA STSOP-32
T68R1MBE -8/-10 BGA-36
T68R1MDE -8/-10 Dice
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T68 K/S/IR 1M

. Power Dissipation Package
Operating
Part Number Vce Range Speed Operating Standby Type
Temperature
(|cc2, Max.) (|551, Max.)
T68KIMGI -7/-8 SOP-32
T68KIMTI -7/-8 TSOP-32
68K1MSI -7/-8 2.7V~3.6V 20mA 3uA STSOP-32
T68K1MBI -7/-8 BGA-36
T68K1MDI -7/-8 Dice
70ns/ 85ns
T68S1MGI -7/-8 SOP-32
T68SIMTI -7/-8 TSOP-32
Industrial
T68S1IMSI -7/-8 | 2.2V~2.7V 5 o 20mA 3uA STSOP-32
(-40°C~+85°C)
T68S1MBI -7/-8 BGA-36
T68S1MDI -7/-8 Dice
T68R1MGI -8/-10 SOP-32
T68RIMTI -8/-10 TSOP-32
T68RIMSI -8/-10 | 1.65V~2.2V | 85ns/ 100ns 15mA 2uA STSOP-32
T68R1MBI -8/-10 BGA-36
T68R1MDI -8/-10 Dice
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T68 K/S/R 1M

H PIN CONFIGURATION
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BGA-36 Top View (Ball Down)
TES K/S/R 1MBC -7/-8410
TEB K/S/R 1MBE -7/-8/410
TES /SR MBI 748410
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T68 K/S/IR 1M

H LOGIC BLOCK

/CE1
CE2 Control
JOE IZ_J‘) Block
WE
|
Data
z P Output
=2 Buffer 101
g Memory _’ 1
A10~A16 Ef}) = ::) CUEY Data log
E " Input
o Buffer
=%
-
o
ﬁ Power
Down
Voo —] Address Input Buffer Control
Vss —P» <=
L1
AD~A9
B (PINDESCRIPTION)
Pin Name Function
A0 ~ Al16 Address Input Pins
101 ~ 108 Data Input/Output Pins
ICE1 Chip Enable 1 Input Pin
CE2 Chip Enable 2 Input Pin
/OE Output Enable Input Pin
/WE Write Enable Input Pin
Vee Power Supply Pin
Vss Ground Pin
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T68 K/S/R 1M

B TRUTH TABLE

Mode /CE1 CE2 I/WE /OE 1/101~8 Power
Deselected H X X X High-Z Standby
Deselected X L X X High-Z Standby

Write L H L X Input Active

Read L H H L Output Active

Output Disabled L H H H High-Z Active

1.’ X' means don’t care. Must be in high or low state.

B ABSOLUTE MAXINUM RATINGS

Symbol Parameter Rating Unit
-0.5 ~ Vee.max+1v® \
Vece  |Power Supply Voltage (toVss) @
-0.5 ~ Vcc.max+0.3V \
-0.5 ~ Vee+0.5V® Vv
Vin/Vour |Input / Output Voltage @
-0.5 ~ Vcc+0.3V \
lour | Output Current into Outputs (LOW) 20 mA
Pp Power Dissipation 1.0 W
Tste |Storage Temperature -65 ~ +150 °c
Tsooer | Soldering Temperature and Time 260°C , 10sec (Lead Only)
C-Grade 0~70
Ta Operating Temperature E-Grade -25 ~ 85 °c
I-Grade -40 ~ 85

1. Stresses greater than those listed in the Absolute Maximum Ratings table may cause permanent damage
to the device.Functional operation should be restricted to recommended operating condition. Exposure to
absolute maximum ratings conditions for extended periods may affect reliability.

2. For K and S family.

3. For R family.
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T68 K/S/IR 1M

B RECOMMENDED DC OPERATING RANGE

Symbol Parameter Rating Unit
T68K1M 27~36 \
Vee T68S1M Supply Voltage 22~27 v
T68R1M 1.65~2.2 \
Vss Ground 0 \
T68K1M 2.2 ~ Vcct0.5 \
ViH T68S1M Input High Voltage 2.0 ~ Vcct0.5 \%
T68R1M 1.4 ~ Vcct0.5 \
T68K1M -0.5~0.6 \
Vie T68S1M Input Low Voltage -0.5~0.6 \
T68R1M -05~04 \

B CAPACITANCES ®?

Symbol Parameter Min. Max. Condition

Cin Input Capacitance - 8pF Unmeasured pins set

Cio Input/Output Capacitance - 10pF to OV
1. The Capacitances listed in the above table are sampled, not 100% tested.

B DATA RENTATION CHARACTERISTICS

Symbol Parameter Test Condition Min. Typ. Max. Unit
T68K1M 2.0 - 3.6
Vcc for Data
Vor ) T68S1M Standby Mode 15 _ 2.7 Vv
Retention
T68R1IM 1.0 - 2.2
C-Grade - - 2
Vee=2.0V and
T68K1M o |_E-Grade - - 3
CMOS Standby mode
I-Grade - - 3
C-Grade - - 1
Data Retention Vee=1.5V and
Ior T68S1M ay |_E-Grade - - 2 uA
Current CMOS Standby mode
I1-Grade - - 2
C-Grade - - 1
Vcc:l.OV and
T68R1M @ |_E-Grade - - 2
CMOS Standby mode
|-Grade - - 2
Tspr Data Retention Setup Time 0 - - ns
See data retention waveform
TrOR Data Retention Recovery Time Tre - - ns

Note: 1. Standby mode: /CE13Vcc-0.2V or CE2£ Vss+0.2V
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T68 K/S/R 1M

B DCELECTRICAL CHARACTERISTICS

Symbol Parameter Test Condition Min Typ Max |Unit
[ Input Leakage Current Vin = Vss to Ve -1 - 1 mA
Io Output Leakage Current [CEL=Vin CE2=Vi_ or /OB=Vin -1 - 1 mA

or IWE=V,, Vi0=Vss t0 Vcc
T68K1M |/CE1£0.2V, CE23Vcc-0.2V, R 3® 6
VINEO.2V or Vin? Vec-0.2V
lect Tessim | " I Vee - 3" 6 | mA
Cycle time = 1ns, 100%duty,
) T68RIM ||,0=0mA - 2® 4
Average Operating Current
T68K1M /CEl:V\L, CE2=Vy, Vin=ViH OF - 15(1) 20
Vin=Vi
lece Tegsim |V " _ - 159 | 20 |mA
Cycle time = min, 100% duty,
T68RIM ||,0=0mA - 10% 15
T68K1IM [IOL = 2.0mA - - 0.4
VoL Output Low Voltage T68S1M [IOL = 0.5mA - - 0.4 \
T68R1M [IOL = 0.2mA - - 0.4
T68K1IM |IOH = -1.0mA 2.2 - -
Von Output High Voltage T68S1IM [IOH = -0.5mA 2.0 - - \
T68R1IM [IOH = -0.1mA 1.4 - -
| TTL Standby Current ey [CE1=Vin or CE2= Vi, : : o2 mA
S8 y LU T68SIM | iher inputs = Vi or Vi - - 0.2
T68R1M - - 0.2
T68KIM [/CE12Vec-0.2V or - 1.0%
Ises  |CMOS Standby Current T68S1M |CE2£Vss+0.2V - 1.0% 3 mA
T68R1M |other inputs = 0 to Vcc - 0.8" 2

Note: 1. Ta=25°C, Vcc=3.0V (K), Vee=2.5V (S), and Vec=1.8V (R), not 100% tested.
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T68 K/S/IR 1M

B AC ELECTRICAL CHARACTERISTICS
® TEST CONDITIONS

Input Pulse Level: 0.2Vce( Vi), 0.8Vee( Viw)

Input Rising and Falling Time: 5ns

Input and Output Reference Voltage: 0.9V(R), 1.1V(S), 1.5V (K)
Output Load: C. = 30pF + one TTL gate

® READ CYCLE

Speed Bin
Symbol Parameter List -7 (70ns) -8(85ns) -10(100ns) Units
Min Max Min Max Min Max
tre Read Cycle Time 70 - 85 - 100 - ns
taa Address Access Time - 70 - 85 - 100 ns
tco Chip Select to Output - 70 - 85 - 100 ns
toe Output Enable to Valid Output - 35 - 40 - 50 ns
tz Chip Select to Low-Z Output 10 - 10 - 10 - ns
torz Output Enable to Low-Z Output 5 - 5 - 5 - ns
thz Chip Disable to High-Z Output 0 25 0 25 0 30 ns
torz Output Disable to High-Z Output 0 25 25 30 ns
ton Output Hold From Address 10 - 10 - 15 - ns
® WRITE CYCLE
Speed Bin
Symbol Parameter List -7 (70ns) -8(85ns) -10 (100ns) | Units
Min Max Min Max Min Max
twe Write Cycle Time 70 - 85 - 100 - ns
tow Chip Select to End of Write 60 - 70 - 80 - ns
tas Address Setup Time 0 - 0 - 0 - ns
taw Address Valid to End of Write 60 - 70 - 80 - ns
twp Write Pulse Width 55 - 60 - 70 - ns
twr Write Recovery Time 0 - 0 - 0 - ns
twhz Write to Output High-Z 0 25 0 25 0 30 ns
tow Data to Write Time Overlap 30 - 35 - 40 - ns
ton Data Hold from Write Time 0 - 0 - 0 - ns
tow End Write to Output Low-Z 5 - 5 - 5 - ns
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T68 K/S/R 1M

H TIMING DIAGRAMS

® TIMEING WAVEFORM OF READ CYCLE (1)
(Address Controlled, /CE1=/0E=VIL, CE2=/WE=VIH)

‘A
Address jz

Data Out

a J
/N

fon

Valid Data Out %{

Previous Data

® TIMEING WAVEFORM OF READ CYCLE (2) (/WE=VIH)

L
-

3
1

NY
N

Address ><

< tas . <&
tCD
IcEl \\' ’ A
- tuz -
CE2 \\
10E %
L tDHZ .
e
Data Out Valid Data Out
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T68 K/S/IR 1M

® TIMING WAVEFORM OF WRITE CYCLE (1) (/WE Controlled)

Address >< ><
4 ‘CW » ‘WR »
CEl \
taw
CE2 f \
fas .
e
»
TWE N \\ 7/
tmz tow ton

> : >t »

DataIn ’. Valid Pata In
4"’—“%
Data Undefined

Data Out Data Undefined

® TIMING WAVEFORM OF WRITE CYCLE (2) (/CE1 OR CE2 Controlled)

N Y
AN

Address P

A4

fCE1

Y JA_/’\A
5
7
r \ Vv

CE2 g L

IWE

Data In

Data Out Hi-Z Hi-Z
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T68 K/S/R 1M

® DATA RETENTION WAVEFORM (1) (/CE1 Controlled)

e ¢ Data Retention Mode toon
v > < i:(
cC /_‘y T - xcc.m?x
\ N -~/ // VI\ ‘: Vcc.mln
ICE 7 < TR < e
JCE1 = Vee-0.2V < Vs
® DATA RETENTION WAVEFORM (2) (CE2 Controlled)
toom < Data Retention Mode » thor
v —» 4 — 4
cc - ycc.m_ax
\\ \ / /l ‘: <c.min
CE2 N\ <+ Ve
- Vss
CE2 < Vss+0.2V
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T68 K/S/IR 1M

B PACKAGEDIMENSION

32L PIN SOP (445 mil)

D202DA3
I r’\\ [ana 000 o
g i
+ B
0. 031 RO 008 E|

32L PIN TSOP (8x20)
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T68 K/S/R 1M

32L PIN TSOP (8x13.4)

36 BALL BGA ( 6mm x 8mm)
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