Standard Products

UT8R128K32 128K x 32 SRAM

Advanced Data Sheet
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15ns maximum access time

Asynchronous operation, functionally compatible with

industry-standard 128K x 32 SRAMs

CMOS compatible inputs and output levels, three-state

bidirectional data bus

- 1/0 Voltage 3.3 valts, 1.8 volt core
Radiation performance

- Total-dose: 100K rad(Si)

- SEL Immune >100 MeV-cm?/mg

- Onset LET > TBD
- Memory Cell Saturated Cross Section: TBD

- Neutron Fluence: 3.0E14n/cm?
- Dose Rate (estimated)

- Upset 1.0E9 rad(Si)/sec

- Latchup >1.0E11 rad(Si)/sec
Packaging options:
- 68-lead ceramic quad flatpack
Standard Microcircuit Drawing 5962-03236
- QML compliant part

May 29, 2003

INTRODUCTION

The UT8R128K 32 is a high-performance CMOS static RAM
organized as 131,072 words by 32 bits. Easy memory expansion
isprovided by active LOW and HIGH chip enables (E1, E2), an
active LOW output enable (G), and three-state drivers. This
device has a power-down feature that reduces power
consumption by more than 90% when deselected.

Writing to the deviceis accomplished by taking chip enable one
(E2) input LOW, chip enable two (E2) HIGH and write enable
(W) input LOW. Data on the 32 1/0 pins (DQO through DQ31)
is then written into the location specified on the address pins
(AOthrough A16). Reading from the deviceis accomplished by
taking chip enable one (E1) and output enable (G) LOW while
forcingwriteenable(W) and chip enabletwo (E2) HIGH. Under
these conditions, the contents of the memory location specified
by the address pins will“appear on the I/O pins.

The 32 input/output pins (DQO through DQ31) are placed in a
high impedance state when the device is deselected (E1 HIGH
or E2 LOW), the outputs are disabled (G HIGH), or during a
writeoperation (E1 LOW, E2 HIGH and W LOW).
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Figure 1. UT8R128K 32 SRAM Block Diagram
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Figure 2. 15ns SRAM Pinout (68)
PIN NAMES
A(16:0) | Address W | Write Enable
DQ(31:0) | Datalnput/Output G Output Enable
El Enable (Active Low) Vpp1 | Power (1.8V)
E2 Enable (Active High) Vpp2 | Power (3.3V)
HHWE High half-word enable Vgs | Ground
LWHE Low half-word enable

DEVICE OPERATION

The UT8R128K 32 has six control inputs called Enable 1 (E1),
Enable 2 (E2), Write Enable (W), Half-word Enables (HHWE/
LHWE) and Output Enable ( G); 17 addressinputs, A(16:0); and
32 hidirectional datalines, DQ(15:0). E1 and E2 device enables
control device selection, active, and standby modes. Asserting
E1 and E2 enables the device, causes | 5, to riseto its active
value, and decodesthe 17 addressinputsto select oneof 131,072
words in the memory. W controls read and write operations.
During aread cycle, G must be asserted to enable the outputs.

Table 1. Device Operation Truth Table

E2 E1l | LHWE [ HHWE /0 Mode Mode

ol
Z|

X | X X H X X DQ(31:16) | Standby
3-State
DQ(15:0)
3-State

X X L X X X DQ(31:16) Standby
3-State
DQ(15:0)
3-State

L H H L L H DQ(31:16) Low Half-Word
3-State Read

DQ(15:0)
Data Out

L H H L H L DQ(31:16) | High Half-Word
Data Out Read

DQ(15:0)
3-State

L H H L L L DQ(31:16) Word Read
Data Out
DQ(15:0)
Data Out

X L H L L L DQ(31:16) Word Write
Dataln
DQ(15:0)
Dataln

X L H L L H DQ(31:16) Low Half-Word
3-State Write

X L H L H L DQ(31:16) High Half-Word
Dataln Write

DQ(15:0)
3-State

H|H]|H L X X DQ(31:16) | 3-State
DQ(15:0)
All 3-State

X | x [ H L H H DQ(31:16) | 3-State
DQ(15:0)
All 3-State

Notes:
1.“X” isdefined as a“don’t care” condition.
2. Device active; outputs disabled.



READ CYCLE

A combination of W and E2 greater than V| (min) andE1
lessthan V|, (max) definesaread cycle. Read accesstimeis

measured from the latter of device enable, output enable, or
valid address to valid data output.

SRAM Read Cycle 1, the Address Access in Figure 3a, is
initiated by achange in address inputs while the chip is
enabled with G asserted andW deasserted. Valid dataappears
on data outputs DQ(31:0) after the specified tayqy IS
satisfied. Outputs remain active throughout the entire cycle.
Aslong as device enable and output enable are active, the
address inputs may change at arate equal to the minimum
read cycletime (fayay)-

SRAM Read Cycle 2, the Chip Enable-controlled Accessin
Figure 3b, isinitiated by the |atter of E1 and E2 going active
while G remains asserted, W remains deasserted, and the
addresses remain stable for the entire cycle. After the
specified terqy is satisfied, the 32-bit word addressed by
A(16:0) isaccessed and appears at the dataoutputs DQ(31:0).

SRAM Read Cycle 3, the Output Enable-controlled Access
in Figure 3c, isinitiated by G going active while E1 and E2
are asserted, W is deasserted, and the addresses are stable.

Read accesstimeistg gy unlesstay gy Or tergy have not

been satisfied.

Write Cycle

A combination of W and E1 less than V,_(max) and E2
greater than V| (min) definesawrite cycle. The state ofGis
a“don’t care” for awrite cycle. The outputsare placed in the
high-impedance state when eitherG isgreater thanV | y(min),
or whenW islessthan V| (max).

Write Cycle 1, the Write Enable-controlled Accessin Figure
4a, is defined by awrite terminated by W going high, with
Eland E2 still active. The write pulse width is defined by
twiwn When the writeisinitiated by W, and by t gty When
thewriteisinitiated by E1 or E2. Unless the outputs have
been previously placed in the high-impedance state byG, the
user must wait user must wait ty| oz before applying datato
the 32 bidirectional pins DQ(15:0) to avoid bus contention.

Write Cycle 2, the Chip Enable-controlled Accessin Figure
4b, is defined by awrite terminated by the latter of E1 or E2
going inactive. The write pulse width is defined by tyy gr

when thewriteisinitiated byW, and by t g when thewrite
isinitiated by either Elor E2 going active. For theW initiated
write, unless the outputs have been previously placed in the

high-impedance state by G, the user must wait tw oz before
applying data to the sixteen bidirectional pins DQ(31:0) to
avoid bus contention.

WORD ENABLES

Separate byte enable controls (LHWEand HHWE) allow
individual bytes to be accessed. LHWE controls the lower
bits DQ(15:0). HHWE controls the upper bits DQ(31:16).
Writing to the device is performed by asserting E1, E2 and
the byte enables. Reading the device is performed by
asserting E1, E2, G, and the byte enables while W is held
inactive (HIGH).

HHWE LHWE OPERATION

0 0 32-bit read or write cycle

0 1 16-bit high half-word read or write
cycle (low byte bi-direction pins
DQ(15:0) arein 3 -state)

1 0 32-bit.low half-word read or write
cycle (high half word bi-direction
pins DQ(31:16) arein 3 -state)

1 1 High and Low byte bi-directional
pinsremainin 3-state, write function
disabled

RADIATION HARDNESS

The UT8R128K 32 SRAM incorporates special design,
layout, and process features which allows operationin a
limited radiation environment.

Table 2. Radiation Hardness Design Specifications!

Total Dose 100K rad(Si)

Heavy lon TBD
Error Rate?

Errorg/Bit-Day

Notes:

1. The SRAM isimmune to latchup to particles of 128MeV-cm?/mg.
2. 10% worst case particle environment, Geosynchronous orbit, 0.025 mils
of Aluminum.

Supply Sequencing

No supply voltage sequencing isrequired betweenV pp, and
Vopa2:



ABSOLUTE MAXIMUM RATINGS
(Referenced to Vo)

SYMBOL PARAMETER LIMITS
Vpb1 DC supply voltage -0.3to 2.0V
Vb2 DC supply voltage -0.3t0 3.8V
Vo Voltage on any pin -0.3t0 3.8V
Tsre Storage temperature -65to +150°C

P Maximum power dissipation 1.2W
T, Maximum junction temperature +150°C

Quc Thermal resistance, junction-to-case? 5°C/w
I DC input current 5 mA

Notes:

1. Stresses outside the listed absolute maximum ratings may cause permanent damage to the device. Thisis astressrating only, and functional operation of the device
at these or any other conditions beyond limitsindicated in the operational sections of this specification is not recommended. Exposure to absolute maximum rating

conditions for extended periods may affect device reliability and performance.

2. Test per MIL-STD-883, Method 1012.

RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER LIMITS
Vb1 Positive supply voltage 1.7t0 1.9V
Vpp2 Positive supply voltage 3.0t0 3.6V
Te Case temperature range (C) Screening: -55 to +125°C
(W) Screening: -40to +125°C
Vin DC input voltage OV toVpp,




DC ELECTRICAL CHARACTERISTICS (Pre and Post-Radiation)*
(-55°C to +125°C for (C) screening and -40°C to +125°C for (W) screening)

SYMBOL PARAMETER CONDITION MIN MAX UNIT
ViH High-level input voltage .7*Vpp2 \%
VL Low-level input voltage 3*Vppo \
VOL Low-level Output Voltage IOL = 8mA,V DD2 :VDDZ (ml n) 'Z*VDDZ Vv
VoH High-level output voltage lon =-4MA,Vppo=Vpp2 (Min) .8*Vpp» Y
Cint Input capacitance i =1IMHz @ 0OV 7 pF
Ciot Bidirectional 1/0 capacitance | =1MHz @ OV 7 pF

Y Input leakage current VN =Vpp2 and Vgg -2 2 mA
loz Three-state output leakage current | Vo =Vpp,andVgg _ -2 2 mA
Vop2 = Vpp2(Max), G = Vpp,(max)
lo 32’ 3 Short-circuit output current Vpp2 = Vppa(max), Vo =Vpp2 -100 +100 mA
Vbp2 = Vppz(max), Vo= Vsg
Ipp1(OPy) | Vpp1 Supply current operating Inputs: V| =Vgg+ 0.2V, 15 mA
@1MHZ V|H :VDDZ -0.2Vv, IOUT:O
Vbp1=Vpp1 (M&X),V pp2 = Vpp2 (MaX)
Ipp1(OPR,) | Vpp1 Supply current operating Inputs: V, =Vgg+0.2V, 85 mA
Vbp1 =V pp1 (MaX), Vipp, =Vpp, (Max)
Ipp2(0OPy) | Vpp2 Supply current operating Inputs: V| =Vgg+ 0.2V, 1 mA
@1MHZ V|H :VDDZ -0.2V , IOUT:O
Vpp1 =V.pp1 (MaX),V pp2 =Vpp2 (Max)
I5p2(OPR,) | Vppo Supply current operating Inputs: V, =V +0.2V, 12 mA
@ 66MHz, Viu =Vpps 0.2V, Iy =0
Vbp1=Vpp1 (M&X),V pp2 =Vpp2 (MaX)
Ibb 1(55)4 Supply current standby @ OHz CMOSinputs, loyt=0 11 mA
E1=Vpp, -0.2, E2= GND
lop2(SB)* Vop1 =V pp1 (M&X),V pp, =Vpp, (MaX) 100 A
lbp 1(55)4 Supply current standby A(16:0) CMOSinputs, lgyt=0 11 mA
@ 66MHz E1=Vpp, - 0.2, E2=GND,
lppo(SB)* Vpp1=Vpp1 (Max),V pp2 =Vpp2 (MaX) 100 A

Notes:

* Post-radiation performance guaranteed at 25°C per MIL-STD-883 Method 1019 at 1.0E5 rad(Si).

1. Measured only for initial qualification and after process or design changes that could affect input/output capacitance.

2. Supplied as a design limit but not guaranteed or tested.
3. Not more than one output may be shorted at a time for maximum duration of one second.

4.V, = Vppy (Max), v, = 0V.




AC CHARACTERISTICSREAD CYCLE (Pre and Post-Radiation)*

(-55°Cto +125°C for (C) screening and -40°C to +125°C for (W) screening, Vppq = Vpps (Min), Vppo =V pp, (Min))

SYMBOL PARAMETER 8R128K 32-15 UNIT
MIN  MAX
1 .
tavay Read cycle time 15 ns
tavov Address to data valid 15 ns
> .
tAxox Output hold time from address change 3 ns
21 - i
toLox G-controlled output enable time 0 ns
toLov G-controlled output data valid 7 ns
> - .
tehoz G-controlled output three-state time 7 ns
2,3 - i
teTox E-controlled output enable time 5 ns
tETQV3 E-controlled access time 15 ns
teroz” E-controlled output three-state time? 7 ns
1 ' -
tLox LHWE, HHWE Enable to Output in Low-Z 0 ns
teHoz LHWE, HHWE Enable to Output in High-Z 7 ns
tgl Qv LHWE, HHWE Enable to datavalid 10 ns

Notes:

* Post-radiation performance guaranteed at 25°C per MIL-STD-883 Method 1019.

1. Guaranteed but not tested.
2. Three-state is defined as a 200mV change from steady-state output voltage.

3. The ET (enable true) notation refers to the latter falling edge of E1 or rising edge of E2.
4. The EF (enable false) notation refers to the latter rising edge of E1 or falling edge of E2.
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AC CHARACTERISTICSWRITE CYCLE (Pre and Post-Radiation)*
(-55°Cto +125°C for (C) screening and -40°C to +125°C for (W) screening, Vppq = Vpps (Min), Vppo =V pp, (Min))

SYMBOL PARAMETER 8R128K 32-15 UNIT
MIN  MAX
tAVAvl Write cycletime 15 ns
teTWH Device enable to end of write 12 ns
tAVET Address setup time for write (E/EZ- controlled) 0 ns
tAvwiL Address setup time for write (W - controlled) 1 ns
twLwH Write pulse width 12 ns
twHAX Address hold time for write (W - controlled) 2 ns
tEFAX Address hold time for device enable (EJEZ- controlled) 0 ns
twLoZ W - controlled three-state time 5 ns
frox? W - controlled output enable time 4 ns
teTEF Device enable pulse width (EL/E2 - controlled) 12 ns
tovwH Data setup time 7 ns
twHDxX Data hold time 2 ns
twiLEr Device enable controlled write pulse width 12 ns
tpver Data setup time 7 ns
terDx Data hold time 0 ns
tAvwhH Address valid to end of write 12 ns
twHWL Write disable time 3 ns
tBLWH LHWE, HHWE low to write high 12 ns
teLEE LHWE, HHWE low to enable high 12 ns

Notes:

* Post-radiation performance guaranteed at 25°C per-MIL-STD-883 Method 1019.
1. Tested with G high.

2. Three-state is defined as 200mV change from steady-state output voltage.
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Figure 4a. SRAM Write Cycle 1: W - Controlled Access
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Figure 4b. SRAM Write Cycle 2: Enable - Controlled Access
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DATA RETENTION CHARACTERISTICS (Pre and Post-Radiation)
(VDDZZVDDZ (min), 1Sec DR Pulse)

SYMBOL PARAMETER MINIMUM MAXIMUM | UNIT
VR Vpp1 for data retention 1.0 \
lopr Data retention current -55°C 600 m

25°C 600 mA

125°C 12 mA

T— Chip deselect to data retention time 0 ns
ty 12 Operation recovery time tAvAv ns

Notes:

* Post-radiation performance guaranteed at 25°C per MIL-STD-883 Method 1019.
1.E1=Vppyor E2 =V gg all other inputs=Vppoor Vgg

2. Vpp, = 0voltsto Vpp, (max)

«DATA RETENTION MODE

1.7v L] " 1.7V
P !
0 u
VDDl \ VDR 2 1OV /
= i X
" —
teFr t IR

|
El —/l/ Vbp2 \i\

VN <0.3Vpp2 CMOS
Figure5. Low V pp Data Retention Waveform
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|( LB 1 H B B N R R R & NS r - Emom
|\ < 2ns <2ns

50pF
Input Pulses

Notes:

1. 50pF including scope probe and test socket.

2. Measurement of data output occurs at the low to high or high to low transition mid-point
(i.e., CMOSinput =V pp,/2).

Figure 6. AC Test Loadsand Input Waveforms

11

10%



PACKAGING
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47 DuD1B +/-D.DOT
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areas are gold plated over nickel

2. Thelid is electrically connected to Vgg.
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8. a1 Notes:
per MIL-PRF-38535.
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1
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O\j 3. Lead finishes are in accordance with MIL-PRF-38535.

Figure 7. 68-Lead Ceramic Quad Flatpack
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ORDERING INFORMATION

128K x 32 SRAM

UT *kk*k _% % * * *
T— Lead Finish:
(A) = Hot solder dipped
(C) = Gold
(X) = Factory option (gold or solder)
Screening:
(C) = Military Temperature Range flow (-55°C to +125°C)
(P) = Prototype flow
(W) = Extended industrial temperature range flow (-40°C to +125°C)
Package Type:
(W) = 68-lead ceramic quad flatpack
Access Time:
(15) = 15nsaccesstime (68 CQFP)
Device Type:
(BR128K32) =128K x 32 SRAM
Notes:

1. Lead finish (A,C, or X) must be specified.

2. If an “X" is specified when ordering, then the part marking will match thelead finish and will be either “A” (solder) or “C” (gold).

3. Prototype flow per UTMC Manufacturing Flows Document. Tested at 25°C only. Lead finish is GOLD ONLY . Radiation neither
tested nor guaranteed.

4. Military Temperature Range flow per UTMC Manufacturing Flows Document. Devices aretested at -55° C, room temp, and 125° C.
Radiation neither tested nor guaranteed.
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128K x 32 SRAM: SMD

5962 - kkkkkkk k% zc

*
I__ Lead F|n|sh
(A) = Hot solder dipped

(©) Gold
X) Factory Option (gold or solder)

L CaseOutline:
(X) = 68-lead ceramic quad flatpack

Class Designator:

(Q = QML ClassQ
(V) = QML ClassV
Device Type

(01) = 15nsaccesstime, CMOS /O, 68-lead ceramic quad flatpack (-55°C to +125°C)
(02) = 15nsaccesstime, CMOS /O, 68-lead ceramic quad flatpack(-40°C to +125°C)

Drawing Number: 03236

Total Dose:
(R) = 100K rad(Si)

Federal Stock Class Designator: No options

Notes:

1.Lead finish (A,C, or X) must be specified.

2.1f an “X" is specified when ordering, part marking will match the lead finish and will be either “*A” (solder) or “C” (gold).
3.Total dose radiation must be specified when ordering. QML Q and QML V not available without radiation hardening.
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