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1. Features

@15 ns maximum access time

® Asynchronous operation,
functionally compatible with
Aeroflex UT8R512K8 SRAM

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

®1/0 \oltage 3.3V, 1.8V core

O®ESD better than 2000 V

®Operational environment:
Total-dose: 100 K Rad (Si)
SEL Immune> 75 MeV em?/mg
SEU Error Rate:1E-10errors/bit eay
in Geosynchronous Orbit

®Packaging options
36-lead ceramic flatpack (CFP36)

2. General Description

The B8R512K8RH is a high-performance radiation-hardened CMOS static RAM
organized as 524,288 words by 8 bits. Fabricated with industry-standard CMOS
technology, the device works in asynchronous mode and is functionally compatible
with Aeroflex UT8R512K8. Featuring fully static operation, the B8R512K8RH
requires no external clocks. Easy memory expansion is provided by active LOW and

HIGH chip enables (E_l, E2), an active LOW output enable (E), and three-state

drivers. The combination of radiation-hardness, fast access time, and low power
consumption makes the B8R512K8RH ideal for high speed system designed for
operation in radiation environments.

B8R512K8RH
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3. Block Diagram
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INPUT al BLOCK
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| INPUT p| Row L] MEMORY
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G
— o WRITE ENABLE
w o

Figure 1. BBR512K8RH Block Diagram

4. Pin Description

Al 36 =—=E2
Al 35 =—=A18
A2ed3 34 =17
Al 4 33 1 A16
A4 5 32 A15
= 31 ==0c
DQOE——o 5 30 f=—==DQ7
DQ gy ¢ 20 ===3DQ6
Vop1ie=—= o 28 ==Vss
Vs 10 oyl —— L\
DQ2E—— 11 26 F—DQ5
DQ3— 12 25 b4
w 13 24 A14
AsE—H 14 23 F——A13
A6 15 22 A12
ATE==1 16 21 F=—=A11
As— 17 20 F——=A10
A9% 18 19 FVDDZ

Figure 2. BBR512K8RH SRAM Pinout (36)
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Table 1. Pin Names

Pin Names Functions
A0~A18 Address
DQO~DQ7 Data Input / Output

E1 Chip Enable 1 (Active Low)
E2 Chip Enable 2 (Active High)
o Write Enable

w (Low Write Enable, and High Read Enable)
G Output Enable (Active Low)
VDD1 Power (1.8 V)
VDD?2 Power (3.3V)

VSS Ground

NC No Connect

5. Pin Configurations (Appendix 1)

6. Product Description

6.1 Quality Grade and Production Standard

The quality grade of the radiation-hardened SRAM B8R512K8RH is
GJB597A-1996 B. And B8R512K8RH is up to the Q/Zt 20198-2011 semiconductor
IC standard and CASTPSW11/337-2011 standard.

6.2 Function Description

The B8R512K8RH has four control inputs called Chip Enable 1 (E1), Chip

Enable 2 (E2), Write Enable (W), and Output Enable (G), 19 address inputs A (18:0),
and 8 bidirectional data lines, DQ (7:0).

B8R512K8RH
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Table 2. Device Operation Truth Table

Inputs Outputs
G W E2 E1l 1/0 Mode Mode
X X X 1 DQ(7:0) 3-State Standby
X X 0 X DQ(7:0) 3-State Standby
0 1 1 0 DQ(7:0) Data out Read
X 0 1 0 DQ(7:0) Data in Write
1 1 1 0 DQ(7:0) 3-State Read
DQ 3-State
Notes:

1. X =Don’t care

€ Read Cycle

A combination of W and E2 greater than V,y(min) and E1 less than V, (max)
defines a read cycle. Read access time is measured from the latter of chip enable,
output enable, or valid address to valid data output.

SRAM Read Cycle 1, the Address Access in Figure 4, is initiated by a change in

address inputs while the chip is enabled with G asserted and W deasserted. Valid
data appears on data outputs DQ (7:0) after the specified tayov is satisfied. Outputs
remain active throughout the entire cycle. As long as chip enables and output enable
are active, the address inputs may change at a rate equal to the minimum read cycle
time (tavav).

SRAM Read Cycle 2, the Chip Enable-controlled Access in Figure 5, is initiated

by the latter 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
tetov s satisfied, the 8-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 Access in Figure 6, is

initiated by G going active while E1 and E2 are asserted, W is deasserted, and the

addresses are stable. Read access time is tg qv Unless tavqv Or tetov have not been
satisfied.

B8R512K8RH
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€ Write Cycle
A combination of W and E1 less than V,.(max) and E2 greater than V5(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 Vy(min), or

when W is less than V_(max).
Write Cycle 1, the Write Enable-controlled Access in Figure 7, 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 tetwy when the
write is initiated by E1 or E2. 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 8
bidirectional pins DQ (7:0) to avoid bus contention.
Write Cycle 2, the Chip Enable-controlled Access in Figure 8, is defined by a

write terminated by either of E1 or E2 going inactive. The write pulse width is
defined by tw.er 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 gz before applying data to the 8 bidirectional pins DQ (7:0) to avoid bus
contention.

6.3 AC Test Load and Input Waveforms

CMOS
T
1684 bD¢ 907
1.5y -
0.0V
( <2 ns . . {2 ons

50 pf

Test Load Input Pulse

Notes: 1. 50pF includes scope probe and test socket capacitance.

2. Measurement of data output occurs at the low to high or high to low

B8R512K8RH
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transition mid-point (i.e., CMOS input = Vpp,/ 2).
Figure 3. AC Test Load and Input Waveforms

6.4 Recommended Operating Conditions

Table 3. Recommended Operating Conditions

Symbol Parameter Limits
Vbb1 Core supply voltage 1.7V~19V
Vbp2 I/O supply voltage 30Vv~36V

Tc Case temperature range -55°C ~+125C
V, DC input voltage 0V ~Vop2

Notes:

The correct power-up sequence should be Vppi--> Vpp».

7. Electrical Characteristics

7.1 DC Electrical Characteristics (Pre and Post-Radiation)

Table 4. DC Parameter Table (1)

Condition Limits
Parameter Symbol (GND=0V, -55C<Tx<125C ) UNIT
MIN MAX
1.7V<Vppi<1.9V. 3.0V<Vpp,<3.6V
High-level input 7*Vpp
VH — Vv
voltage 2
Low-level input .3*Vpp
VL — Vv
voltage 2
High-level output Vpp2=3V, loy=-4 mA, all outputs needed are | .8*Vpp
Von — Vv
voltage tested 2
Low-level output Vpp2=3V, lo.=8 mA, all outputs needed are .2*Vpp
VoL — Vv
voltage tested 2
Input capacitance Cn' | F=IMHz@OV, Tc=25<T 12 pF
B8R512K8RH
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Bidirectional 1/0 .
) Cio f=IMHz@O0V, Tc=25<C 12 pF
Capacitance
High-level input Vpp2=3.6V, Vpp1=1.9V, V,=3.6V, all inputs
IIH -2 2 HA
leakage current are tested
Low-level input Vpp2= 3.6V, Vpp1=1.9V, V= 0V, all inputs
[l -2 2 HA
leakage current are tested
Three-state
] Vop2= 3.6V, VDD1=1.9V, Vo=Vpp2, all
(high-level) output lozn S -2 2 LA
bidirectional 1/O are tested
leakage current
Three-state
VDD2: 36\/, VDD1:1-9\/1 VO:O, all
(low-level) output [lozL] o -2 2 LA
bidirectional 1/O are tested
leakage current
Core Supply current | Ipp1(OP; | V1=0.2V, V4 =3.4V, Ipp; current is tested 15 A
m
operating @1MHz ) Vpp1=1.9V
Table 4. DC Parameter Table (II)
Condition Limits
Parameter Symbol (GND=0V, -55C<TA<125C ) UNIT
17V<Vp0iS1.9V 3.0V<Vpp<3.6V MIN | MAX
Core Supply current | Ipp1(OP, | V,.=0.2V, V|5 =3.4V, Ipp; current is tested 80 A
m
operating @66MHz ) Vpp1=1.9V
110 Supply current IDDZ(OPl V||_:0.2\/, VIH :34\/, VDD1:1.9V,
2 mA
operating @1 MHz ) Vop2=3.6V, Ipp, current is tested
1/0 Supply current
. |DD2(OP2 V||_=O.2V, V|H =3.4V, VDD1=1.9V,
operating @66 ] 4 mA
) Vop2=3.6V, Ipp, current is tested
MHz
SUpply current ( ) CMOS Inputs, lout=0, E1=Vpp,-0.2,
Ipp1(SB _ 11 mA
standby @0 Hz E2=GND,
VDD2: 36\/, VDD121.9V
AP BBR512K8RH
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Supply current . CMOS inputs, loyt=0, E1
loo2(SB) | _ _ 100 uA
standby @0 Hz | "> =Vppz-0.2,E2=GND,
VDD2=3.6V, VDD1=1-9V
Supply current CMOS inputs,loyr=0, E1
StandbyA (160) IDDl(SB) :VDDQ'O.Z E2=GND, 11 mA
@66M Hz Vonz= 3.6V, Vopi=1.9V
Supply current CMOS inputs,loyr=0, E1
standby A (16:0) Ibp2(SB) =V/50,-0.2,E2=GND, 100 uA
@66M Hz VDD2: 36\/, VDD1:1-9V
Notes:

* For devices procured with a total ionizing dose tolerance guarantee, the post-irradiation

performance is guaranteed at 25%C per MIL-STD-883 Method 1019, Condition A up to the

maximum TID level procured.

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. Vin=Vop2.

7.2Read Cycle AC Electrical Characteristics (Pre and
Post-Radiation)

Table 5. Read Cycle AC Parameters

Condition Limits
(Vop1=Vopi(min),
Parameter Symbol ) UNIT
Vpp2=Vpp2(Min), MIN MAX
-55C< Ta< 125°C)
Read cycle time tavay Figure 4 15 — ns

B8R512K8RH
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Address to data

) tavov — 15 ns
valid
Output hold time
from address taxox’ 3 — ns
change
G-controlled output tGLng,l 0 . ns
enable time
G-controlled output totov Figure 6 . 7 ns
data valid
G-controlled output tquz2 . 7 ns
three-state time

1-controlled tETsz,g 5 . ns
output enable time

1-controlled tETQV3 _ . 15 ns
access time Figure 5
E 1-controlled

24 _

output three-state teroz ! ns
time
Notes:

*For devices procured with a total ionizing dose tolerance guarantee, the post-irradiation
performance is guaranteed at 25>%C per MIL-STD-883 Method 1019, Condition A up to the
maximum TID level procured.

1. Guaranteed but not tested.

2. Three-state is defined as a 200mV change from steady-state output voltage.

3. The ET (chip enable true) notation refers to the latter falling edge of E 1 or rising edge of E2.

4. The EF (chip enable false) notation refers to the latter rising edge of E 1 or falling edge of E2.

B8R512K8RH
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. tavav

" >
A(18:0) K > 4

: :

1 1

[ ] X [} ]

1 1
DQ(7:0) Previous Valid Data E m Valid Data

P : :.t

— rAvayv

taxax

Assumptions:

E1l <V (max), ESVlL(maX), WEVIH(min)a E2>V(min)

Figure 4. SRAM Read Cycle 1: Address Access

A(18:0) X <
E1 low or X X

i & »
E2 high tetav ¥ . A

; > tetox 1+ 1 terz
DQ(7:0) . ; — :
' < g Z > DATAVALID >r

Assumptions:

1. G, HHWE, LHWE<V, (max), W=V ,(min)

2. taver: Address setup time for device enable, minimum 5ns is recommended for normal

operation.
Figure 5. SRAM Read Cycle 2: Chip Enable Access
:—btAVQV +—

A(18:0) X - X
g N -

: P e

taLax E‘-’: : ' 1tehoz

DQ(7:0) — SO oata vaLio b

B T TR :

Assumptions:

1. E1 <Vy(max), W>Vy(min), E2>V,y(min)

2. taver: Address setup time for device enable, minimum 5ns is recommended for normal
operation.

Figure 6. SRAM Read Cycle 3: Output Enable Access

B8R512K8RH
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7.3 Write Cycle AC Electrical Characteristics (Pre and
Post-Radiation)
Table 6. Write Cycle AC Parameter
Condition Limits
(Vop1=Vppi(min),
Parameter Symbol ) UNIT
VDDZZVDDZ(mIn)r MIN MAX
-55°C<TA<125°C)
Write cycle time tavay Figure 7 & Figure 8 15 ns
Chip enable to end of write teTwH 12 — ns
Address setup time for write Figure 7
_ taver 0 — ns
(E 1/E2-controlled)
Address setup time for write
o tavwL Figure 7 1 — ns
(W -controlled)
Write pulse width twiwn Figure 7 12 — ns
Address hold time for write
L twHAX Figure 7 2 — ns
(W -controlled)
Address hold time for chip
L terax Figure 8 0 — ns
enable (E 1/E2-controlled)
W -controlled three-state tWLQZZ Figure 7 . 5 ns
time
W -controlled output enable tWHQX2 Figure 7 4 ns
time
Chip enable pulse width —
- terer Figure 8 12 ns
(E 1/E2-controlled)
Data setup time tovwH Figure 7 7 — ns
Data hold time twHDX Figure 7 2 - ns
B8R512K8RH
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Chip enable controlled write . —

_ twier Figure 8 12 ns
pulse width
Data setup time tover Figure 8 7 — ns
Data hold time terox Figure 8 0 — ns
Address valid to end of write tavwn Figure 7 12 — ns
Write disable time twhw Figure 7 3 — ns
Notes:

*For devices procured with a total ionizing dose tolerance guarantee, the post-irradiation
performance is guaranteed at 25%C per MIL-STD-883 Method 1019, Condition A up to the

maximum TID level procured.

1. Tested with G high.

2. Three-state is defined as 200mV change from steady-state output voltage.

L] L
A(18:0) >K K
D) TAVET . tavav . i
- - ] "
E1 [ ' - AL . |
[] ] []
< T p tavwh '
E2 [ 1 ] ]
s T e |
1 b P : .
w : " . i twhwl
e e e k ;
1 = 1 b q] .
. tavwi . twiwn X twHax = .
a0 RRRRRSTSTSTEST> - X=X
> twaz C
1 twhax
D(7'0) u 1 [
< APPLIED DATA >
>

tovwH " twhpx
Assumptions:

1. G<Vy(max). If G=V,u(min) then Q(8:0) will be in three-state for the entire cycle.

2. taver: Address setup time for device enable, minimum 5ns is recommended for normal

operation.

B8R512K8RH
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Figure 7. SRAM Write Cycle 1: W-controlled Access

:: ?: tavav
A(18:0) 4 p- %
1 1
e 5 teTEF - o
taver 1" e "¢ P terax
B : i ' =
: ! : :
E2 ! P'e \:\ 1
: : : :
s ' teTer - '
or tavET 3¢ > e » l¢———piterax
] 1 1
— 1 ! 1 :
Ef : R a :
i
E2 ; :
|——/ k 8 ;: L] \—I
w l N twier - |
T - T .
D(7:0) Dl <3__APPLIED DATA, X
1 t : M—Ut Ht '
Q(7:0) e—L—p." tover  [EFDX
T XXX :
Assumption:

1. G<Vy(max). If G>V,4(min) then Q(8:0) will be in three-state for the entire cycle.

2. taver: Address setup time for device enable, minimum 5ns is recommended for normal
operation.
Figure 8. SRAM Write Cycle 2: Enable-chip Controlled Access

7.4 Absolute Maximum Ratings

Table 7. Absolute Maximum Ratings

Symbol Parameter Limits
Vb1 Core supply voltage 0.3V ~+21V
Vbp2 1/0 supply voltage -0.3V~+38V
Vio \oltage on any pin -0.3V~+38V
Tste Storage Temperature -65°C ~150°C

Pb Maximum power dissipation 1.2w

Maximum junction
T, +175°C
temperature
Prr———— B8R512K8RH
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Thermal resistance,
Ring-c) 5C/W
junction-to-case

8. Typical Application (Appendix 2)

9. Packaging

The SRAM B8R512K8RH utilizes 36-Lead Ceramic Flatpack as shown in
Figure 9 and the corresponding dimensions are listed in Table 8, which is accordance
with GB/T7092.

{1

i

5
=
[=
I
=
5
=
=
=
=
e ——
5
=
=
5
5
1=

I
i

P

MO. 18 ND.19

Me—m 1 i — __m_t, .

Notes:
1. Thelid is electrically connected to Vss.

Figure 9. Package Outline

B8R512K8RH
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Table 8. Package Dimensions

15

Symbol _ Value (Unit: mm)

Min Normal Max
A - — 3.4
b 0.35 — 0.51
c 0.07 _ 0.2
€ — 1.27 _
L 75 _ e
- 14 — 15.5
2 _ — 1.27

Prr———— BSR512K8RH
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10. Naming Rule

B8R512K8RH

Design Type:
Radiation-Hardened

Device Type:
(8R512K8)=512K x8 SRAM
Company code

B8R512K8RH
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Appendix 1

Pin Descriptions are listed in Table 9:

Table 9. Pin Symbols and Functions

Pin Pin

NO. Symbol Functions NO. Symbol Functions
1 A0 Address 19 Vb2 Power(3.3V)
2 Al Address 20 Al0 Address
3 A2 Address 21 All Address
4 A3 Address 22 Al2 Address
5 Ad Address 23 Al3 Address
6 E1l Chip Enable 1 24 Al4 Address
7 DQO I/0 25 DQ4 1/0
8 DQ1 I/0 26 DQ5 1/0
9 Vbp1 Power(1.8V) 27 Vb1 Power(1.8V)
10 Vss Ground 28 Vss Ground
11 DQ2 I/0 29 DQ6 1/0

12 DQ3 I/0 30 DQ7 1/0

13 w Write Enable 31 G Output Enable
14 A5 Address 32 Al5 Address
15 A6 Address 33 Al6 Address
16 A7 Address 34 Al7 Address
17 A8 Address 35 Al8 Address
18 A9 Address 36 E2 Chip Enable 2

B8R512K8RH
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Appendix 2
D A
romsn[1:0] cs Al
e | - data ROM
writen i > we D
»| CS A h *
»| oe  parity ROM
» We D
iosn > cs ‘ A |t st i
»| oe jie]
» We D
BM3803
ramsn[0] cs Al 2
ramoen[0] ; »l oc data SRAM
ramwen[0] S & o we D
> Tl A it et
» G BSR512KSRH
= W D
pdata[6:0]
data[31:0]
address[27:0] | g -

Figure 10. Typical Application

Figure 10 illustrates a typical application system, which consists of a
CPU(BM3803) and an SRAM (B8R512K8RH) chip. The B8R512K8RH serves as a
parity check memory. The CPU is configured in standard mode for memory accessed.
Besides address and data, the main signal include Chip Enable(RAMSN). Output
Enable(RAMOEN) and Write Enable(RWEN).

The access timing is fixed for CPU. Figure 11 discusses read timing and write
timing. Base on the access timing of the SRAM(Fig4~Fig8), one should properly
configure the control signal .

Notes:

1. Supply voltage sequencing is recommended to be Vpp, prior to Vpp;.
2. Supply voltage is required to be as stable as possible.

3. The input should not be suspend in midair.

B8R512K8RH
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4. The output should not be connected to supply voltage or Vss.

5. The lid is electrically connected to Vss.

There are varied processor in different application, the access timing of SRAM

will be different. Such condition requires the system designer to consider the timing

carefully.

datal E data2 { lead-out !
e M T
A _ é Al
H
RAMSN ~— } |
RAMOEN ~ Y :

Figure 11 (a) Memory read timing of the BM3803

leadin | datal data2 | leadout
223 A VI I U G U o VD G
A : Al
RAMSN ~— % H ' f
RAMWEN
D D1

Figure 11 (b) Memory write timing of the BM3803

B8R512K8RH
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Service & Supply

Address: No.2. Siyingmen N.Rd. Donggaodi Fengtai District,BeiJing,China
Department: Department of international cooperation

Telephone: +86(0)10-67968115-6751

Email: gjhz@mxtronics.com

Fax: +86(0)10-68757706

Zip code: 100076

B8R512K8RH

20



