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RELEASED 03/23

Monolithic 16M SRAM

UT8ER512K32

Features

e 20ns Read, 10ns Write maximum access times

¢ Functionally compatible with traditional 512K x 32 SRAM devices

e CMOS compatible input and output levels, three-state bidirectional data bus
- I/0 Voltage 3.3 volt, 1.8 volt core

¢ Operational environment:
- Total-dose: 100 krad(Si)
- SEL Immune: <111 MeV-cm?/mg
- SEU error rate = 8.1x1071® errors/bit-day assuming geosynchronous orbit, Adam’s 90% worst environment,

and 6600ns default Scrub Rate Period (=97% SRAM availability)

¢ Packaging options:
- 68-lead ceramic quad flatpack (6.898 grams)

¢ Standard Microcircuit Drawing 5962-06261
-QMLQ &V

Introduction

The UT8ER512K32 is a high-performance CMOS static RAM organized as 524,288 words by 32 bits. Easy memory
expansion is provided 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 device is accomplished by driving chip enable one (E1) input LOW, chip enable two (E2) HIGH and
write enable (W) input LOW. Data on the 32 I/O pins (DQO through DQ31) is then written into the location
specified on the address pins (A0 through A18). Reading from the device is accomplished by taking chip enable
one (E1) and output enable (G) LOW while forcing write enable (W) and chip enable two (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 write operation (E1 LOW, E2 HIGH and W
LOW).
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Monolithic 16M SRAM

UT8ER512K32
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Figure 1. UT8ER512K32 SRAM Block Diagram

UT8ER512K32 Master or Slave Options

To reduce the bit error rates, the UTS8ER512K32 employs an embedded EDAC (error detection and correction) with
user programmable auto scrubbing options. The UT8ER512K32 device automatically corrects single bit word errors
in event of an upset. During a read operation, if a multiple bit error occurs in a word, the UT8ER512K32 asserts the
MBE (multiple bit error) output to notify the host.

The UT8ER512K32 is offered in two options: Master (UT8ER512K32M) or Slave (UT8ER512K32S). The master is a
full function device which features user defined autonomous EDAC scrubbing options. The slave device employs a
scrub on demand feature.

The UT8ER512K32M (master) and UT8ER512K32S (slave) device pins SCRUB and BUSY are physically different.

The SCRUB pin is an output on master devices, but an input on slave devices. The master SCRUB pin asserts low
when a scrub cycle initiates, and can be used to demand scrub cycles from multiple slave units when connected to

the SCRUB input of slave(s). The BUSY pin is an output for the master device and can be used to generate wait
states by the memory controller. The BUSY pin is a no connect (NC) for slave units.
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Figure 2. 20ns SRAM Pinout (68)

Note:
1) Pin 31 on the UT8ER512K32S (Slave) is a no connect (NC).
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Pin Descriptions
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Pins Type Description
A(18:0) I Address
DQ(31:0) BI Data Input/Output
El I Enable (Active Low)
E2 I Enable (Active High)
w I Write Enable
G I Output Enable
Vb1 P Power (1.8)
Vbp2 P Power (3.3V)
Vss P Ground
MBE BI Multiple Bit Error
SCRUB I Slave SCRUB Input
SCRUB 0] Master SCRUB Output
BUSY NC Slave No Connect
BUSY 0 Master Wait State Control

Device Operation

The UT8ER512K32 has four control inputs called Enable 1 (E1), Enable 2 (E2), Write Enable (W), and Output Enable
(G); 19 address inputs, A(18:0); and 32 bidirectional data lines, DQ(31:0). E1 and E2 device enables control device
selection, active, and standby modes. Asserting E1 and E2 enables the device, causes Iop to rise to its active value,
and decodes the 19 address inputs to select one of 524,288 words in the memory. W controls read and write
operations. During a read cycle, G must be asserted to enable the outputs.
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Table 1. SRAM Device Control Operation Truth Table

X X X H DQ(31:0) 3-State Standby
X X L X DQ(31:0) 3-State Standby
L H H L DQ(31:0) Data Out Word Read
H H H L DQ(31:0) All 3-State Word Read 2
X L H L DQ(31:0) Data In Word Write

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

RELEASED 03/23
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Monolithic 16M SRAM

UT8ER512K32

Table 2. EDAC Control Pin Operation Truth Table

(Y]:13 SCRUB BUSY I/0 Mode Mode

H H H Read Uncorrectable Multiple Bit Error

L H H Read Valid Data Out

X H H X Device Ready

X H L X Device Ready / Scrub Request Pending

X L X Not Accessible Device Busy

Notes:
1) “X" is defined as a “don't care” condition
2) BUSY signal is a "NC" for UT8ER512K32S slave device and is an "X" don't care.
Read Cycle

A combination of W and E2 greater than Vi (min) and E1 and G less than Vi (max) defines a read cycle. Read
access time is measured from the latter of device enable, output enable, or valid address to valid data output. Read
cycles initiate with the assertion of chip enable or any address change while chip enable is asserted.

SRAM Read Cycle 1, the Address Access in Figure 3a, is initiated by a change in address inputs while E1 and E2 are

asserted, G is asserted, and W is deasserted. Valid data appears on data outputs DQ(31:0) after the specified tavqv
is satisfied. Outputs remain active throughout the entire cycle. As long as device enable and output enable are
active, the minimum time between valid address changes is specified by the read cycle time (tavav). Changing
addresses prior to satisfying tAVAV minimum results in an invalid operation. Invalid read cycles will require re-
initialization.

SRAM Read Cycle 2, the Chip Enable-controlled Access in Figure 3b, is initiated by the latter of either E1 and E2

going active while G remains asserted, W remains deasserted, and the addresses remain stable for the entire cycle.
After the specified terqv is satisfied, the 32-bit word addressed by A(18:0) is accessed and appears at the data
outputs DQ(31:0).

SRAM Read Cycle 3, the Output Enable-controlled Access in Figure 3c, is initiated by G going active while E1 and E2

are asserted, W is deasserted, and the addresses are stable. Read access time is teLqv unless tavqu or terqu (reference
Figure 3b) have not been satisfied.

SRAM EDAC Status Indications during a Read Cycle, if MBE is Low, the data is good. If MBE is High the data is
corrupted (reference Table 2).

Write Cycle

A combination of W and E1 less than Vi(max), and E2 greater than Vi(min) defines a write cycle. The state of G is
a “don't care” for a write cycle. The outputs are placed in the high- impedance state when either G is greater than
Vii(min), or when W is less than Vi.(max).

Write Cycle 1, the Write Enable-controlled Access in Figure 4a, is defined by a write terminated by W going high,
with E1 and E2 still active. The write pulse width is defined by twiwx when the write is initiated by W, and by terws
when the write is initiated by E1 and E2. To avoid bus contention twi.oz must be satisfied before data is applied to
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Monolithic 16M SRAM

UT8ER512K32

the 32 bidirectional pins DQ(31:0) unless the outputs have been previously placed in high impedance state by
deasserting G.

Write Cycle 2, the Chip Enable-controlled Access in Figure 4b, is defined by a write terminated by the latter of E1 or
E2 going inactive. The write pulse width is defined by twier when the write is initiated by W, and by terer when the
write is initiated by either E1 or E2 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 data to the thirty-two
bidirectional pins DQ(31:0) to avoid bus contention.

Control Register Write/Read Cycles

Configuration options can be selected by writing to the control register. The configuration table (Table 4) details the
programming options. The control register is accessed by applying a series of values to the address bus as shown in
Figure 6a. The contents of the control register are written following the fifth address. The contents of the address
bus are written to the control register if bit 9 is zero. The contents of the control register are output to the data bus
if bit 9 is one. Note: MBE must be driven high by the user for both a write or a read of the control register.

Memory Scrubbing/Cycle Stealing

The UT8ER512K32 SRAM uses architectural improvements and embedded error detection and correction to maintain
unsurpassed levels of error protection. This is accomplished by what Frontgrade refers to as Cycle Stealing. To
minimize the system design impact on the speed of operation, the edge relationship between BUSY and SCRUB is
programmable via the sequence described in figure 6a.

The effective error rate is a function of the intrinsic rate and the environment. As a result, some users may desire an
increased scrub rate to lower the error rate at the sacrifice of reduced total throughput, while others may desire a
lower scrub rate to increase the total throughput and accept a higher error rate. This rate at which the SRAM
controller will correct errors from the memory is user programmable. The required sequence is described in figure
6a.

A master mode scrub cycle will occur at the user defined Scrub Rate Period. A scrub cycle is defined as the
verification and correction (if necessary) of data for a single word address location. Address locations are scrubbed
sequentially every Scrub Rate Period (tscrt). Scrub cycles will occur at every Scrub Rate Period regardless of the
status of control pins. Control pin function will be returned upon deassertion of BUSY pin. The Slave mode scrub cycle
occurs anytime the SCRUB pin is asserted. The scrub cycle is defined the same as the master mode, and will occur
regardless of control pin status. Control pin function will be returned upon SCRUB deassertion.

Data is not only corrected during the internal scrub, but again during a user requested read cycle. If the data
presented contains two or more errors after tavav is satisfied, the MBE signal will be asserted. (Note: Reading un-
initialized memory locations may result in un-intended MBE assertions.)
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Monolithic 16M SRAM

UT8ER512K32

Operational Environment

The UT8ER512K32 SRAM incorporates special design, layout, and process features which allows operation in a limited
environment.

Table 3. Operational Environment Design Specifications !

Total Dose 100K rad(Si)
Heavy Ion Error Rate 2 8.1x10°16 Errors/Bit-Day
Notes:

1) The SRAM is immune to latchup to particles <111MeV-cm?/mg.
2) 90% worst case particle environment, Geosynchronous orbit, 100 mils of Aluminum and default EDAC scrub rate.

Supply Sequencing

No supply voltage sequencing is required between Vob1 and Vopa.

Power-Up Requirements

During power-up of the UT8ER512K32 device, the power supply voltages will transverse through voltage ranges
where the device is not guaranteed to operate before reaching final levels. Since some circuits on the device will
start to operate at lower voltage levels than others, the device may power-up in an unknown state. To eliminate this
with most power-up situations, the device employs an on-chip power-on-reset (POR) circuit. The POR, however,
requires time to complete the operation. Therefore, it is recommended that all device activity be delayed by a
minimum of 100ms, after both Vb1 and Vop2 supplies have reached their respective minimum operating voltage.
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Monolithic 16M SRAM

UT8ER512K32

Absolute Maximum Ratings !
(Referenced to Vss)

Symbol Parameter Limits
Vb1 DC supply voltage (Core) -0.3to0 2.4V
Vbp2 DC supply voltage (I/0O) -0.3to 4.5V
Vijo Voltage on any pin -0.3to 4.5V
Tsta Storage temperature -65 to +150°C
Pp 2 Maximum package power dissipation permitted @ Tc = +125°C 5w

T Maximum junction temperature +150°C
Oic Thermal resistance, junction-to-case 2 5°C/W
It DC input current +10mA

Notes:

1) Stresses outside the listed absolute maximum ratings may cause permanent damage to the device. This is a stress rating
only, and functional operation of the device at these or any other conditions beyond limits indicated 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) Per MIL-STD-883, Method 1012, Section 3.4.1, Pp =22c(m@0) - Tc (max)

05c
Recommended Operating Conditions
Symbol Parameter Limit
Vbb1 DC supply voltage (Core) 1.7to 1.9v1
Vbbp2 DC supply voltage (I/0O) 3.0to 3.6V
C) Screening: -55 to +125°C
Tc Case temperature range ((W)) Screeningg- -40 to +125°C
Vi DC input voltage 0V to Vyp,

Note:
1) For increased noise immunity, supply voltage Vpp: can be increased to 2.0V. All characteristics contained herein are
guaranteed by characterization at Vpp; = 2.0Vdc unless otherwise specified.
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Monolithic 16M SRAM

UT8ER512K32

DC Electrical Characteristics (Pre and Post-Radiation)*
(Tc = -55°C to +125°C For (C) Screening And -40°C to +125°C for (W) Screening) (Vop: = 1.7V to 1.9V; Vop2 =

3.0V to 3.6V)
Symbol Parameter Condition MIN MAX Unit
ViH High-level input voltage 0.7*Vpp3 \"
Vi Low-level input voltage 0.3*Vpp2 \"
Vo ! Low-level output voltage |Io. = 8mA,Vop2 =Vpp2 (Min) 0.2%Vppy | V
Vou High-level output voltage | Ion = -4mA,Vpp2 =Vpp2 (Min) 0.8*Vpp2 \Y
Cn? Input capacitance f=1MHz @ OV 12 pF
Cio2 BIdII’EFtIOI’\a| I/0 f=1MHz @ OV 12 DF
capacitance
Iy Input leakage current Vin = Vbpz and Vss -2 2 pA
Iy ;I'h:(ee—state output Vo = Vooz2 and Vss B 5 5 WA
eakage current VDDZ — VDDZ (maX), G = VDDZ (maX)
Short-circuit output Vopz2 = Vo2 (max), Vo = Vo2
4,5 -
Tos current Vop2 = Vo2 (max), Vo = Vss 100 +100 mA
-55°C and 25°C 25 mA
Z;Delr;‘::’;'y current Inputs: Vi = Vss + 0.2V, v
DD1=
= -0. = 7 A
Iop1(OP1 6 7:8) | @ 1MHz, EDAC enabled xl” _V\D/Dz (2 ni:)’()low 0 2.0V . 0 m
@ default Scrub Rate VDDI _ VDDl (max)l Vopi= 125%C
Period (see table 4). pp2 = Tpb2 LOV 65 mA
-55°C and 25°C 250 mA
Z;erast‘::;'y current Inputs: Vi = Vss + 0.2V, v
Vii = Vopa 0.2V, Toyr = eol = A
Iopi(OP, & 7:8) | @ 50MHz, EDAC enabled VIH ~ CDZ 3ma>'<) our =0 2.0V . 300 m
@ default Scrub Rate VDDI _ VDDI (max)l Vopi= 125%C
Period (see table 4). bp2 = ¥bp2 1.9V 270 mA
Vbp2 Supply current
operating Inputs: Vi = Vss + 0.2V,
IDD2(0P1 6'8) @ lMHZ, EDAC enabled Vi = Vpp2 -0.2V, TouT=0 2 mA
@ default Scrub Rate Vop1 = Vop1 (max), Vooz = Vopz (Max)
Period (see table 4).
Vbp2 Supply current
operating Inputs: Vi = Vss + 0.2V,
IDDZ(OPZ 6 8) @ 50MHz, EDAC enabled | Vii = Vop2 -0.2V, Iour =0 5 mA
@ default Scrub Rate Vbp1 = Vpp1 (max), Vop2 = Vbp2 (max)
Period (see table 4).
CMOS inputs, Tour = 0 -55°C and 25°C 25 | mA
To:(SB) 7+° Supply current standby | E1 = Vppp-0.2, E2 = GND
DD1 !
Hz, EDA =
@ 0 Z, C bypassed VDDl VDDl (maX), VDDZ 125°C 70 mA
= Vpp2 (max)
CMOS inputs, Iour=0
To52(SB) ° Supply current standby | E1 = Vpp2-0.2, E2 = GND 2 mA

@ OHz, EDAC bypassed

Vpp1 = Vpp1 (max), Vop2
= Vppz (Max)
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Symbol Parameter Condition MIN MAX  Unit
CMOS inputs, Ioyr = 0
Supply current standby v p-O ! %UZT oD -55°C and 25°C 55 A
Iooi(SB) 7° | A(18:0) @ 50MHz, EL = Vonr0.2,£2= GND
EDAC bypassed oot = Vop1 (Max), Vooz = Vob2 1250°C 20 A
(max)
Supply current standby CMOS inputs, Tour = 0
Ion2(SB) ° | A(18:0) @ 50MHz, \Ell =Yr§7z-0-2, E2 =VGND , -,
EDAC bypassed oot = Vop1 (Max), Vop2
= Vpp2 (Max)

Notes:
*For devices procured with a total ionizing dose tolerance, the post-irradiation performance is guaranteed.
1) The SCRUB and BUSY pins for UTBER512K32M (master) are tested functionally for VOL specification.
2) Measured only for initial qualification and after process or design changes that could affect input/output capacitance.
3) The SCRUB and BUSY pins for UT8ER512K32M (master) are guaranteed by design, but neither tested nor characterized.
4) Supplied as a design limit but not guaranteed or tested.
5) Not more than one output may be shorted at a time for maximum duration of one second.
6) EDAC enabled. Default Scrub Rate Period applicable to master device only.
7) Post radiation limits are the 125°C temperature limit when specified.
8) Operating current limit includes standby current.
9) Vi = Vop2 (max), Vi = ov.
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AC Characteristics Read Cycle (Pre- and Post-Radiation) *
(Tc = -55°C to +125°C for (C) screening and -40°C to +125°C for (W) screening, Vop1 = 1.7V to 1.9V, Vb2 = 3.0V
to 3.6V)
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*For devices procured with a total ionizing dose tolerance, the post-irradiation performance is guaranteed.

1) Guaranteed by characterization, but not tested.

2) Three-state is defined as a 300mV 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.
5) Guaranteed by design
6) Address changes prior to satisfying tavay minimum is an invalid operation

Frontgrade Headquarters | 4350 Centennial Blvd | Colorado Springs, CO, 80907 | (719)594-8000

Symbol Parameter Unit Figure
MIN MAX
tavavi * | Read cycle time 20 ns 3a
tavsk® Address valid to address valid skew time 4 ns 3a
tavout Address to data valid from address change 20 ns 3c
taxox 2 Output hold time 3 ns 3a
teigx 2 | G-controlled output enable time 2 ns 3c
teLqv G-controlled output data valid 8 ns 3c
tarozt 2 G-controlled output three-state time 2 6 ns 3c
terx 23 | E-controlled output enable time 5 ns 3b
I_ taver2® Address setup time for read (E-controlled) -4 ns 3b
LlJ terqv 3 E-controlled access time 20 ns 3b
LLl] terz2* | E-controlled output three-state time - 2 7 ns 3b
I tavmy Address to error flag valid 20 ns 3a
U) taxmx 2 Address to error flag hold time from address change 3 ns 3a
< toimx 2 G-controlled error flag enable time 2 ns 3c
I— teLmv G-controlled error flag valid 7 ns 3c
< terwx? | E-controlled error flag enable time 5 ns 3b
Q temv3 | E-controlled error flag time 20 ns 3b
tehmz 2 G-controlled error flag three-state time 2 6 ns 3b
Notes:
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Figure 3a. SRAM Read Cycle 1: Address Access

Assumptions:
1) E1 and G < Vi (max) and E2 and W > Vy (min)
2) SCRUB 2 Vou (min)
3) Reading uninitialized addresses will cause MBE to be asserted.

1 1
- € tavm

A(18:0) >:<

I Latter of E low, X X

@p) and E2 high teTav teTMY 1 b1 e——

< :<—>i teTax tETIVEX ! teraz E

— DQ(31:0) : K X X< DATA VALID
MBE YV : N

< ( >.< DATA VALID

Figure 3b. SRAM Read Cycle 2: Chip Enable Access

Assumptions:
1) G < Vi (max) and W = Vi (min)
2) SCRUB 2 Vou (min)
3) Reading uninitialized addresses will cause MBE to be asserted.
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Figure 3c. SRAM Read Cycle 3: Output Enable Access

Assumptions:
1) E1 < Vi (max), E2 and W = Vi (min)
2) SCRUB 2 Vou (min)
3) Reading uninitialized addresses will cause MBE to be asserted.
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UT8ER512K32

AC Characteristics Write Cycle (Pre- and Post-Radiation) *
(Tc = -55°C to +125°C for (C) screening and -40°C to +125°C for (W) screening, Vop1 = 1.7V to 1.9V, Vb2 = 3.0V
to 3.6V)

Symbol Parameter MIN MAX Unit Figure
tavava ! | Write cycle time 10 ns 4a/4b
terwH Device Enable to end of write 10 ns 4a
taver Address setup time for write (E1/E2- controlled) 0 ns 4b
tavwi Address setup time for write (W - controlled) 0 ns 4a
twiwn Write pulse width 8 ns 4a
twrax Address hold time for write (W - controlled) 0 ns 4a
terax Address hold time for Device Enable (E1/E2- controlled) 0 ns 4b
twiqz 2 W - controlled three-state time 7 ns 4a/4b
twhox 2 W - controlled Output Enable time 3 ns 4a
teTer Device Enable pulse width (E1/E2 - controlled) 10 ns 4b
tovwh Data setup time 5 ns 4a
twHpx Data hold time 2 ns 4a
twier Device Enable controlled write pulse width 8 ns 4b

tover Data setup time 5 ns 4a/4b
terpx Data hold time 2 ns 4b
tavwh Address valid to end of write 10 ns 4a
twawe! | Write disable time 2 ns 4a
Notes:

*For devices procured with a total ionizing dose tolerance, the post-irradiation performance is guaranteed.
1) Tested with G high.
2) Three-state is defined as 300mV change from steady-state output voltage.
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Figure 4a. SRAM Write Cycle 1: W - Controlled Access

Assumptions:

1) G < Vi (max). (If G 2Vyy (min) then Q(31:0) and MBE will be in three-state for the entire cycle.)
2) SCRUB 2 Vo (min)
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Figure 4b. SRAM Write Cycle 2: Enable - Controlled Access

Assumptions & Notes:
1) G < Vi (max). (If G 2Vyy (min) then Q(31:0) and MBE will be in three-state for the entire cycle.)
2) Either E1 / E2 scenario can occur
3) SCRUB 2 Von (min)
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A9 A8 A7 A6 A5 A4 A3 A2 A1 AQ

~_ \‘_/

Scrub Rate Period (Default = 7h)

BUSY to SCRUB (Default= Ah)

EDAC Bypass (Default=0h)

Read / Write Control Register
Figure 5. EDAC Control Register

Note:
1) See Table 4 for Control Register Definitions
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Table 4: EDAC Programming Configuration Table
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ADDR BIT Parameter Value Function
As Scrub Rate Period changes from 0 - 15, then the interval
between Scrub cycles will change as follows:
3-15 3 =600 ns 8 =13.0us 12 = 205 us
A (0-3) |Scrub Rate Period 123 Note: 0-2 4=1000ns 9=25.8us 13 = 409.8 us*
reserved 5=1800ns 10 =51.4us 14 = 819.4 us*
6=3400ns 11 =102.6us 15 = 1.64 ms*
7 = 6600 ns
If BUSY changes from 0 - 15, then the interval tas
between SCRUB and BUSY will change as follows:
0=0ns 6 =300 ns 11 = 550 ns
A(4-7) |BUSYto SCRUBL3 5 0-15 1=50ns 7 =350 ns 12 = 600 ns
2=100ns 8 =400ns 13 = 650 ns
3 =150ns 9 =450 ns 14 = 700 ns
4=200ns 10 =500ns 15 =750 ns
5 = 250ns
. If 0, then normal EDAC operation will occur.
6 14
A ) Bypass EDAC Bit 0.1 If 1, then EDAC will be bypassed.
. . 0 = A0 to A8 will be written to the control register
AG) Read / Write Control Register 01 1 = Control register will be asserted to the data bus
Notes:

1) Values based on minimum specifications. For guaranteed ranges of Scrub Rate Period (tscrr) and BUSY to SCRUB (tgisL),

2) Default Scrub Rate Period is 6600 ns.

reference the Master Mode AC Characteristic table.

3) Scrub Rate Period and BUSY to SCRUB applicable to the UTSER512K32M device only.

4)

Period below test capability.

5) The default for tg.s. is 500 ns.
6) The default state for A8 is 0.
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EDAC Control Register AC Characteristics (Pre- and Post-Radiation) *
(-55°C to +125°C for (C) screening and -40°C to +125°C for (W) screening, Voo: = 1.7V to 1.9V, Vop2 = 3.0V to
3.6V

Symbol Parameter Unit Figure
MIN MAX

tavavs Address valid to address valid for control register cycle 200 ns 6a
taver Address valid to control low 400 ns 6a
tavex Address valid to enable valid 200 ns 6a
tavqvs Address to data valid control register read 400 ns 6a
terav MBE high to address valid 0 ns 6a
teiax MBE low to address hold time 0 ns 6a
tmiox ! MBE control EDAC disable time 3 ns 6a
tengzz! | Output tri-state time 2 9 ns 6a
tmieL 2 MBE low to output enable 85 ns 6a

Notes:

*For devices procured with a total ionizing dose tolerance, the post-irradiation performance is guaranteed.
1) Three-state is defined as 300mV change from steady-state output.
2) Guaranteed by design neither tested or characterized.

E2 ! y
_ Valid ET and E2, Device Enabled >< >Q<>Q<
El ! |

1 1
:H tGHQZ3 !

|
|
|
P —
A —> -
| | |
|
: |
|
MBE!? A 8{<—,—>
|
I N

aQl

I 5 D\
j @I , I ! tavex [ ': :
| | | 1 |
I
ADDR (18:0) : 70000h ><7FF00h ><3A500h ><55A00h >< 10500h>< 00XYZh | XW
! I ! —»' Miox f
I<—»I I I
1ot \ taver 1 | .
e ! Control Reg?
DQ (8:0) f | < Read
I ! tavovs! ! !

Figure 6a. EDAC Control Register Cycle

Notes:
1) MBE is driven high by the user.
2) Device must see a transition to address 70000h coincident with or subsequent to MBE assertion.
3) Lower 10 bits of the last address are used to read or configure the control register (ref Control Register Write/Read Cycles
page 3 and Table 4).

Assumptions:
1) SCRUB = Vou before the start of the configuration cycle. Ignore SCRUB during configuration cycle.
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Master Mode AC Characteristics (Pre- and Post-Radiation) *
(-55°C to +125°C for (C) screening and -40°C to +125°C for (W) screening, Voo: = 1.7V to 1.9V, Vop2 = 3.0V to
3.6V

rRONTGRADCE

Symbol Parameter MIN MAX Unit Figure
tas.! | User Programmable - BUSY low to SCRUB (50)(n) (90)(n)+1 ns 6b
tsisH1 SCRUB low to SCRUB high 200 350 ns 6b
tsHBH SCRUB high to BUSY high 50 85 ns 6b
tscrr 2 Scrub Rate Period (2")(50)+200 (2)(90)+350 ns

Notes:

*For devices procured with a total ionizing dose tolerance, the post-irradiation performance is guaranteed.
1) See Table 4 for User Programmable information. The value "n" is decimal equivalent of hexidecimal value 0x0 through OxF
programmed into control register address bits A4-A; by user. Default value "n" = 10.
2) See Table 4 for User Programmable information. The value "n" is decimal equivalent of hexidecimal value 0x3 through OxF
programmed into control register address bits Ao-As. Default value is *n” = 7.

tsLsH1

tsHBH
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Figure 6b. Master Mode Scrub Cycle

Assumptions:
The conditions pertain to both a Read or Write.
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Slave Mode AC Characteristics (Pre and Post-Radiation) *
(-55°C to +125°C for (C) screening and -40°C to +125°C for (W) screening, Voo1 = Vopi(min), Vop2 = Vop2(min))

rRONTGRADCE

Symbol Parameter MIN MAX Unit Figure
tsish2 SCRUB low to SCRUB high (slave) 200 ns 6C
tohse ! SCRUB high to SCRUB low (slave) 400 ns 6C

Note:

*For devices procured with a total ionizing dose tolerance, the post-irradiation performance is guaranteed.

1) Guaranteed by design, neither tested nor characterized.
| ]
tsisH2 m

SCRUB

1) ..
Figure 6c. Slave Mode Scrub Cycle

Assumption:
1) The conditions pertain to both a Read or Write.

VDD2 VDD2

Rterm
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C. = 40pF
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]
<2ns CMOS Input Pulses

Figure 7. AC Test Loads and Input Waveforms

Note:
1) Measurement of data output occurs at the low to high or high to low transition mid-point (i.e., CMOS input = Vppy/2
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Packaging

M
PACKAGE ‘ B ax ! —> | 0.100#.011
IDENTIFIER

1.600 +/-0.020 A
D

rRONTGRADCE

@ A2

.015+.003 ——=i=—f-

.980+.009 A S115E.015 = =
.050 REF.x45¢ | Annnnanobonononan |
1 CORNER ONLY @ | @ O
i <§
[
I — (_2‘;(90 REF.
010 ReFoase | © | O
— I 52
4X | o 2
o | b I
d b
T d | X
d b
2 g | b
L® b
971 ' 8 |
5 (2 : Eeld 3
T R — === 4o———- — = I St Rl |
q | b 2
d £ ol
d | P :
d | P
9 . P DETAIL A
d | P /
d b b
LS —r 5
E | 34
[
i

R

[\\> A
L - @ | &

.310 TYP. PUUUUUUU 0000000

= . 813 — =

1.200 +/-0.011———>
1.410 REF.
1.790 sQ. +/-0.017

<——.008

.035+.005 ~—

. 020 MAX.a‘
’ﬁ .030 REF. TYP.

, N
(&) (@) .000 MIN.

D3/E3 .781

—
LL]
LL]
L
<
-
<
)

52 68
5 OO I,
= i = J .018 REF. TYP.
=
= ! .008 —{—
= | DETAIL A
= : =
=] | =
= i
= ! =
% ! E ‘>| .035 MAX
= |
= N .050 REF.
=] | = ! EJ;L
= ! =
5 | = —
| L innpnapnenpnnnnon S R
[
f B ! @‘ Rework pETAlL AN

.085 8X

© ﬁ% f

Figure 8. 68-Lead Ceramic Quad Flatpack
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Notes:
1) All exposed metalized areas are gold plated over electroplated nickel per MIL-PRF-38535.
2) The lid is electrically connected to Vss.
3) Lead finishes are in accordance to MIL-PRF-38535.
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Ordering Information

512K x 32 SRAM

uT kkkk - k% X * *

F L Lead Finish: (Notes: 1, 2)
(A) Hot Solder Dipped
© Gold
x) Factory Option (gold or solder)

rRONTGRADCE

— Screening Level: (Notes: 3, 4
(P) =  Prototype Flow
((9) =  HiRel Temperature Range Flow (-55°C to 125°C)

Package Type:
(w) =  68-lead ceramic quad flatpack

Access Time:
(21) =  20ns read / 10ns write access times

Device Type:
(8ER512K32M) = 512K x 32 SRAM Master Device
(8ER512K32S) = 512K x 32 SRAM Slave Device

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) Prototype flow per Frontgrade Colorado Springs Manufacturing Flows Document. Tested at 25°C only. Lead finish is GOLD
ONLY. Radiation neither tested nor guaranteed.

4) HiRel Temperature Range flow per Frontgrade Colorado Springs Manufacturing Flows Document. Devices are tested at -
55°C, room temp, and 125°C. Radiation neither tested nor guaranteed.
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512K x 32 SRAM: SMD

L Lead Finish: (Notes: 1, 2)

(A) = Hot Solder Dipped
(€©) = Gold
(X) = Factory Option (gold or solder)

rRONTGRADCE

Case Outline:
(X) =  68-lead ceramic quad flatpack

QML/JAN Class:

Q) = QMLClass Q

) = QMLClassV

Device Type:

(05) 20ns read / 10ns write Master Device (-55°C to 125°C)

(06) 20ns read / 10ns write Slave Device (-55°C to 125°C)

SMD Project Number: 06261

Radiation Hardness Assurance: (Note: 3)
(R) = 100 krad(Si)
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Federal Stock Class Designator: No Options

Notes:
1) Lead finish (A,C, or X) must be specified.
2) If an “X" is specified when ordering, part marking will match the lead finish and will be either “A” (solder) or “C" (gold).
3) TID tolerance guarantee is tested in accordance with MIL-STD-883 Test Method 1019 Condition A and section 3.11.2
resulting in an effective dose rate of 1 rad(Si)/sec.

RELEASED 03/23

Frontgrade Headquarters | 4350 Centennial Blvd | Colorado Springs, CO, 80907 | (719)594-8000




Monolithic 16M SRAM

UT8ER512K32

Data Sheet Revision History

Revision Date Description of Change Page(s) Author
added wording addressing read app note AN-MEM-002 and added
3/23 timing parameters to AC Characteristics Read Cycle table, figure 3a, All Nelson

and 3b; revised ABS max section; New template
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Datasheet Definitions

Advanced Datasheet Frontgrade reserves the right to make changes to any products and services
described herein at any time without notice. The product is still in the
development stage and the datasheet is subject to change.

Specifications can be TBD and the part package and pinout are not final.

Preliminary Datasheet Frontgrade reserves the right to make changes to any products and services
described herein at any time without notice. The product is in the
characterization stage and prototypes are available.

Datasheet Product is in production and any changes to the product and services
described herein will follow a formal customer notification process for form,
fit or function changes.

The following United States (U.S.) Department of Commerce statement shall be applicable if these commodities,
technology, or software are exported from the U.S.: These commodities, technology, or software were exported
from the United States in accordance with the Export Administration Regulations. Diversion contrary to U.S. law is
prohibited.

Frontgrade Colorado Springs LLC (Frontgrade) reserves the right to make changes to any products and services described herein at any time
without notice. Consult an authorized sales representative to verify that the information in this data sheet is current before using this product.
The company does not assume any responsibility or liability arising out of the application or use of any product or service described herein,
except as expressly agreed to in writing; nor does the purchase, lease, or use of a product or service convey a license under any patent rights,
copyrights, trademark rights, or any other of the intellectual rights of the company or of third parties.
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