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UT90Q512 512K x 8 SRAM

Advanced Data Sheet
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25ns maximum (5 volt supply) address access time

Asynchronous operation for compatibility with industry-
standard 512K x 8 SRAMs

TTL compatible inputs and output levels, three-state
bidirectional data bus

Typical radiation performance
- Total dose
- Solution #1: Up to 30krads
- Solution #2: Up to 300krads
- SEL Immune >100 MeV-cm2/mg
- LET4(0.25) = 40 MeV-cm?/mg
- Saturated Cross Section (cm2) per bit, 1.0E-9

- 3.8E-11 errorg/bit-day, Adamsto 90% geosynchronous

heavy ion

- Inherent Neutron Hardness: 1.0E14n/cm?
- Nominal Dose Rate

- Upset 1.0E9 rad(Si)/sec

- Latchup >1.0E11 rad(Si)/sec
Packaging options:
- 36-lead ceramic flatpack
- 36-lead flatpack shielded
Standard Microcircuit Drawing 5962-00536
- QML T and Q compliant part

March 12, 2001

INTRODUCTION

The UT9Q512 is a high-performance CMOS static RAM
organized as 524,288 words by 8 bits. Easy memory
expansion is provided by an active LOW Chip Enable (E),
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 desel ected.

Writing tothedeviceisaccomplished by taking Chip Enable
one (E) input LOW and Write Enable (W) inputs LOW.
Dataontheeight 1/0O pins(DQgthrough DQ7) isthenwritten
into the location specified on the address pins (Ag through
A4g). Reading from the device is accomplished by taking

Chip Enable one (E) and Output Enable (G) LOW while
forcing Write Enable (W) HIGH. Under these conditions,
the contents of the memory location specified by the address
pins will appear on the 1/0 pins.

The eight input/output pins (DQ through DQ) are placed
in ahigh impedance state when the deviceis deselected (E)
HIGH), theoutputsaredisabled (G HIGH), or during awrite
operation (E LOWand W LOW).

Aeroflex UTMC offersthis devicefor operation in systems
requiring the full Mil-TEMP range, as well as an extended

industrial temperature range (-40°C to +125°C).
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Figurel.UT9Q512 SRAM Block Diagram
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Figure 2. UT9Q512 25ns SRAM Pinout (36)
(For both shielded and unshielded packages)

PIN NAMES
A(18:0) Address
DQ(7:0) | Datalnput/Output
E Enable
w Write Enable
G Output Enable
Vb Power
Vgg Ground

DEVICE OPERATION

TheUT9Q512 hasthreecontrol inputscalled Enable1 (E), Write
Enable (W), and Output Enable (G); 19 addressinputs, A(18:0);
and eight bidirectional datalines, DQ(7:0). E Device Enable
controls device selection, active, and standby modes. Asserting
E enables the device, causes I 5 to rise to its active value, and
decodesthe 19 addressinputsto select one of 524,288 wordsin
the memory. W controls read and write operations. During a
read cycle, G must be asserted to enable the outputs.

Table 1. Device Operation Truth Table

G w E /O Mode Mode
x1 X 1 3-state Standby
X 0 0 Datain Write
1 0 3-state Read?
0 1 0 Data out Read
Notes:

1. “X" isdefined asa“don’t care” condition.
2. Device active; outputs disabled.

READ CYCLE

A combination of W greater than V| (min) and E lessthan V,_
(max) definesaread cycle. Read access timeis measured from
the latter of Device Enable, Output Enable, or valid address to
valid data output.

SRAM Read Cycle 1, the Address Accessin figure 3a, is
initiated by achangein addressinputswhilethe chipisenabled
with G asserted and W deasserted. Valid data appears on data
outputs DQ(7:0) after the specified tay gy 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 (tayav)-

SRAM read Cycle 2, the Chip Enable - Controlled Accessin
figure3b, isinitiated by E going activewhileG remains asserted,
W remains deasserted, and the addresses remain stable for the
entire cycle. After the specified terqy is satisfied, the eight-bit
word addressed by A(18:0) is accessed and appears at the data
outputs DQ(7:0).

SRAM read Cycle 3, the Output Enable - Controlled Accessin
figure 3c, isinitiated by G going active while E is asserted, W
is deasserted, and the addresses are stable. Read accesstimeis
tGLQV Un|6$tAVQV or tETQV have not been satisfied.



WRITE CYCLE

A combination of W less than V| (max) and E less than
V| (max) defines awrite cycle. The state of Gisa“don't care”

for awrite cycle. The outputs are placed in the high-impedance
state when either G is greater than Vy(min), or when W isless

than V| _(max).

Write Cycle 1, the Write Enable - Controlled Accessin figure
4a, is defined by awrite terminated by W going high, with E
still active. Thewrite pulsewidth isdefined by tyy ywn When the
writeisinitiated by W, and by tgryy When the writeisinitiated
by E. Unlesstheoutputshave been previously placedinthehigh-
impedance state by G, the user must wait tw oz before applying
data to the nine bidirectional pins DQ(7:0) to avoid bus
contention.

Write Cycle 2, the Chip Enable - Controlled Accessin figure
4b, is defined by awrite terminated by E going inactive. The
write pulsewidth isdefined by t\y, gr whenthewriteisinitiated
by W, and by tergr when the write isiinitiated by the E going
active. For the W initiated write, unless the outputs have been
previously placed in the high-impedance state

by G, the user must wait tw oz before applying datato the eight
bidirectional pins DQ(7:0) to avoid bus contention.

TYPICAL RADIATION HARDNESS

Table 2. Radiation Hardness
Design Specification

Total Dose 30 krad(Si)

Heavy lon 3.8E-11

Error Rate?

Errors/Bit-Day

Notes:

1. The SRAM will not latchup during radiation exposure under recommended
operating conditions.

2. 10% worst case particle environment, Geosynchronous orbit, 0.025 mils of
Aluminum.



ABSOLUTE MAXIMUM RATINGS!

(Referenced to V g)
SYMBOL PARAMETER LIMITS
Vb DC supply voltage -05t0 7.0V
Vio Voltage on any pin -0.5to0 7.0V
Tsro Storage temperature -65to +150°C
Pb Maximum power dissipation 1.0w
T Maximum junction temperature? +150°C
Qi Thermal resistance, junction-to-case® 10°C/w
I DC input current +10 mA
Notes:

1. Stresses outside the listed absolute maximum ratings may cause permanent damage to the device. Thisisastressrating 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 absol ute maximum rating
conditions for extended periods may affect device reliability and performance.

2. Maximum junction temperature may be increased to +175°C during burn-in and steady-static life.

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

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMITS
Vb Positive supply voltage 4.5t0 5.5V
Tc Case temperature range (C) screening: -55° to +125°C

(E) screening: -40° to +125°C

VN DC input voltage 0V toVpp




DC ELECTRICAL CHARACTERISTICS (Pre/Post-Radiation)*

(-55°C to +125°C for (C) screening and -40°C to +125°C for (E) screening) (Vpp = 5.0V + 10%)

SYMBOL PARAMETER CONDITION MIN MAX UNIT
\m High-level input voltage 2.0 \%
VL Low-level input voltage 0.8 \Y,
Vo1 Low-level output voltage loL =8mA, Vpp =4.5V 0.4 \Y
Vo2 Low-level output voltage oL = 200MA,Vpp =4.5V 0.05 \Y,
VoH1 High-level output voltage lon =-4mA,Vpp =4.5V 2.4 \Y
VoH2 High-level output voltage lon = -200mA,Vpp =4.5V 3.2 \Y,
Cin Input capacitance | =1MHz @ OV 10 pF
C ol Bidirectional 1/O capacitance I =1MHz @ OV 12 pF
N Input |eakage current Vin=Vpp andVgg Vpp = Vpp (Max) -2 2 mA
loz Three-state output leakage current | Vo =Vpp and Vgg -2 2 mA

Vb = Vpp (Max)
G= VDD (max)
log2 2 Short-circuit output current Vpp =Vpp (Max), Vo =Vpp -90 0 mA
Vpp = Vpp (Max), Vo =0V
Ipp(OP) | Supply current operating Inputs: V= 0.8V, 125 mA
@ 1MHz Viy =20V
IOUT =0mA
Vpp = Vpp (Max)
Ipp1(OP) | Supply current operating Inputs: V| = 0.8V, 180 mA
@40MHz Viy =20V
IOUT =0mA
Vpp = Vpp (Max)
Ipp2(SB) | Supply current standby Inputs: V|| =V gg -55°C and 25°C 6 mA
@OMHz lout = OMA -40°C and 25°C 6 mA
E= VDD -05 125°C 12 mA
Vpp = Vpp (Max)
V|H = VDD -05v
Notes:

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

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

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




AC CHARACTERISTICSREAD CYCLE (Pre/Post-Radiation)*

(-55°C to +125°C for (C) screening and -40°C to +125°C for (E) screening) (Vpp = 5.0V + 10%)

SYMBOL PARAMETER MIN MAX UNIT
tavayt Read cycletime 25 ns
tavov Read access time 25 ns
tAXOX Output hold time 3 ns
toLOxX G-controlled Output Enable time 0 ns
teLov G-controlled Output Enable time (Read Cycle 3) 10 ns
tay sz G-controlled output three-state time 10 ns
teT QX3 E-controlled Output Enable time 3 ns
teroy® E-controlled access time 25 ns

tEFQzl'2'4 E-controlled output three-state time 10 ns

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

1. Functional test.

2. Three-state is defined as a500mV change from steady-state output voltage (see Figure 3).

3. The ET (enable true) notation refers to the falling edge of E. SEU immunity does not affect the read parameters.
4. The EF (enable false) notation refers to the rising edge of E. SEU immunity does not affect the read parameters.
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VLOAD + 500mV

Vioab
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Figure 3. 5-Volt SRAM Loading
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AC CHARACTERISTICSWRITE CYCLE (Pre/Post-Radiation)*
(-55°C to +125°C for (C) screening and -40°C to +125°C for (E) screening) (Vpp = 5.0V + 10%)

SYMBOL PARAMETER 9Q512-25 UNIT
5.0V
MIN  MAX
tavayt Write cycletime 25 ns
tETWH Device Enable to end of write 20 ns
tAVET Address setup time for write (E - controlled) 0 ns
tavwL Address setup time for write (W - controlled) 0 ns
twLwH Write pulse width 20 ns
tWHAX Address hold time for write (W - controlled) 0 ns
tepax Address hold time for Device Enable (E - controlled) 0 ns
tLz? W - controlled three-state time 10 ns
twHOX W - controlled Output Enable time 5 ns
teTEE Device Enable pulse width (E - controlled) 20 ns
tovwH Data setup time 15 ns
twHDX Datahold time 2 ns
twiLEr Device Enable controlled write pulse width 20 ns
tovEE Data setup time 15 ns
teFDX Data hold time 2 ns
tAvWH Addressvalid to end of write 20 ns
by HWL - Write disable time 5 ns

Notes:

*  Post-radiation performance guaranteed at 25°C per MIL-STD-883 Method 1019.
1. Functional test performed with outputs disabled (G high).
2. Three-state is defined as 500mV change from steady-state output voltage (see Figure 3).
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Figure5a. SRAM Write Cycle 1: Write Enable- Controlled Access
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1.G <V, (max). If G>ViH (min) then Q(7:0) will be in three-state for the entire cycle.

2. Either E scenario above can occur.
3. G highfor tayay cycle.

Figure5b. SRAM Write Cycle 2: Chip Enable - Controlled Access
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DATA RETENTION CHARACTERISTICS (Pre/Post-Irradiation)
(1 Second Data Retention Test)

SYMBOL PARAMETER MINIMUM MAXIMUM | UNIT
VbR Vpp for data retention 25 - \Y
1.2 ' -
IbbR Data retention current 5.0 mA
tepr S Chip select to data retention time 0 ns
tr3 Operation recovery time tavav ns
Notes:
1. E=Vpp- .2V, dl other inputs = Vpg or Vgg
2. Dataretention current (Ippg) Tc = 25°C.
3. Not guaranteed or tested.
DATA RETENTION CHARACTERISTICS (Pre/Post-Irradiation)
(10 Second Data Retention Test, Tc= -55°C to 125°Cf or (C) screening and -40°C to +125°C for (E) screening)
SYMBOL PARAMETER MINIMUM MAXIMUM | UNIT
Vppt Vpp for dataretention 45 55 \Y,
tepp? 3 Chip select to data retention time 0 ns
tg2 3 Operation recovery time tavav ns
Notes:

1. Performed at Vpp (min) and Vpp (Max).
2. E =Vgg, dl other inputs= Vpr or Vgs.
3. Not guaranteed or tested.
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PACKAGING
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1. All exposed metalized areas are gold plated over electroplated nickel per MIL-PRF-38535.
2. Thelid is electrically connected to V gg.

3. Lead finishes are in accordance to MIL-PRF-38535.

4. Lead position and coplanarity are not measured.

5. 1D mark is vendor option.

Figure 8. 36-pin Ceramic FLATPACK

12



D

.480%.008 |L
INDEX MARK =305 M1
NJ. 1 u_\lr:, l NO—36
————— |  —
——— H —
————— | —
————— ! — o
|  —] +1
e ——
————— | — (o)
————— : —
————— | — e
————— —
——— i —
y ! —
| T

TOP VIEW
Ceramic /Me+o|
zﬂ§ - ) %“ <l
009 <JT
SIDE VIEW -

— NO. 36

BOTTOM VIEW

1. All package finishes are per MIL-PRF-38535.

2. Letter designations are for cross-reference to MIL-STD-1835.

3. All leads increase max. limit by 0.003 measured at the center of the flat, when lead finish A (solder) is applied.
4. Total weight isapprox. 10.5g.

Figure 9. 36-lead flatpack shielded package
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ORDERING INFORMATION

512K x 8 SRAM:

UT *****  « * *
-|_— Lead Finish:

(A) = Hot solder dipped
© Gold
(X) Factory option (gold or solder)

Screening:

(C) = Military Temperature Range flow

(P) =Prototype flow

(E) = Extended Industrial Temperature Range Flow (-40°C to +125°C)

Package Type:
(I) = 36-lead flatpack shielded package (bottom brazed)
(U) = 36-lead flatpack package (bottom brazed)

Device Type:
(9Q512) = 512K x 8 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 the lead finish and will be either “A” (solder) or “C” (gold).

3. Prototypeflow per UTMC Manufacturing Flows Document. Tested at 25°C only. Lead finishisGOLD ONLY. Radiation neither
tested nor guaranteed.

4. Military Temperature Rangeflow per UTMC Manufacturing FlowsDocument. Devicesaretested at -55°C, room temp, and 125°C.
Radiation neither tested nor guaranteed.

5. 36-lead flatpack shielded package bottom brazed for reduced high rel orders only.
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512K x 8 SRAM: SMD

5062 - 00536 ** * * *
T— Lead Finish:
(A) = Hot solder dipped
(C) = Gold
(X) = Factory Option (gold or solder)
Case Outline:
(X) = 36-lead flatpack shielded package (bottom brazed)
(U) = 36-lead ceramic flatpack (bottom-brazed)
Class Designator:
(T) = QML ClassT
(Q) = QML ClassQ
Device Type
01 = 25nsaccesstime, 5.0V operation, Mil-Temp
02 = 25nsaccesstime, 5.0V operation, Extended Industrial Temp (-40°C to +125°C)
Drawing Number: 00536
Total Dose:
() = none
(D) = 1E4 (10krad)(S))
(P) = 3E4(30krad)(Si)), Contact Factory
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 T not available without radiation hardening.
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