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1. Features

©20 ns maximum read time
©10 ns minimum write time
® Asynchronous operation
®CMOS compatible inputs and output levels, three-state bidirectional data bus
®1/0O \oltage 3.3V, 1.2V core
OESD better than 2000 V
@®QOperational environment:
— Total-dose: 100 K Rad (Si)
— SEL Immune: > 75 MeV-cm?/mg
— SEU Error Rate=1E-10errors/bit-day in Geosynchronous Orbit
®Packaging options
— 84-lead ceramic quad flatpack (CQFP84)

2. General Description

The B8R512K39RH is a high-performance radiation-hardened CMOS static
SRAM organized as 512K words by 39 bits. Fabricated with industry-standard CMOS
technology, the device works in asynchronous mode and requires no external clocks.
The combination of radiation-hardness, fast access time, and low power consumption
makes the B8R512K39RH ideal for high speed system designed for operation in
radiation environments.

B8R512K39RH
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3. Block Diagram
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Figure 1. B8R512K39RH Block Diagram
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4. Pin Description
}'::;-:—PIE??F’.-}-(E, :\:r--xE:E?E-'?'-
SRR PR R R+
ICUESRRRRRIRNTReBEEST
V88 —— 1 63 —— V&S
DO 2 62 DG
DO 3 &1 D17
)2 4 6 ——DO1E
D3y — 5 59 ——DOI
VD2 6 58 VII2
DO 7 57 D20
0o - 5 56 -D21
Do — 9 55 —— D2
DQ7— 10 BERSIZK39RH 54 ——DO23
V&S 1] 53 V&S
[ - 12 52 -2
DO —— 13 51 —— D025
DoI— 14 50 D26
D11 15 49 D27
VI2 16 48 V2
2 17 47 [ DO2E
DI 18 46 [ D29
14 19 45 D30
DS — 20 44 D3
V8S — 121 43 [ VsS
Halasssasnsaznsnengssyd
§%22288322.0833228858
Figure 2. BBR512K39RH SRAM Pinout
Table 1. Pin Name
Pin Names Functions
AO0~A18 Address
DQO0~DQ39 Data Input / Output
E Chip Enable (Active Low)
o Write Enable
w (Low Write Enable, and High Read Enable)
G Output Enable (Active Low)
Vob1 Power (12 \Y )
Vb2 Power (3.3V)
Vss Ground
NC No Connect
B8R512K39RH
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5. Pin Configurations (Appendix 1)
6. Product Description

6.1 Quality Grade and Production Standard

The quality grade of the radiation-hardened SRAM B8R512K39RH is
GJB597A-1996 B. And B8R512K39RH is up to the HX 64084A-2017 semiconductor
IC standard.

6.2 Function Description

The B8R512K39RH has three control inputs, Chip Enable E, Write Enable

W, and Output Enable (G), 19 address inputs A (18:0), and 40 data lines,
DQO0~DQ39.

Table 2. Device Operation Truth Table

Inputs Outputs
G w E 1/0 Mode Mode
X X 1 DQ(39:0) 3-State Standby
X 0 0 DQ(39:0) Data in Write
0 1 0 DQ(39:0) Data out Read
1 1 0 DQ(39:0) 3-State Read DQ 3-State
Notes: 1. X =Don’t care

€ Read Cycle

A combination of Wgreater than V,u(min) and E 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 in read state (E=0, G=0, Wzl). Valid data appears on

data outputs DQ(39:0) after the specified tavgy is satisfied. Outputs remain active
throughout the entire cycle. As long as chip enable and output enable are active, the
address inputs may change at a rate equal to the minimum read cycle time (tavav).

B8R512K39RH
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SRAM Read Cycle 2, the Chip Enable-controlled Access in Figure 5, is initiated

by a negative pulse of E, while G=0, W =1, and the addresses remain stable for the
entire cycle. After the specified terqy is satisfied, the word addressed by A(18:0) is
accessed and appears at the data outputs DQ(39:0).

SRAM Read Cycle 3, the Output Enable-controlled Access in Figure 6, is

initiated by a negative pulse of G ,while E =0, W =1, and the addresses are stable.
Read access time is tgLqv Unless tavov Or tetgv have not been satisfied.

€ Write Cycle
A combination of Wand E less than VL(max) 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 V(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 E =0. The write pulse width is defined by
twiwr When the write is initiated by W, and by terwr when the write is initiated by E .

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 pins DQ(39:0) to avoid bus
contention.

Write Cycle 2, the Chip Enable-controlled Access in Figure 8, is defined by a

write terminated by E 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 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
data to the pins DQ(39:0) to avoid bus contention.

6.3 Absolute Maximum Ratings

Table 3. Absolute Maximum Ratings

Symbol Parameter Limits
Vb1 Core supply voltage -0.3V ~+135V
Vb2 1/0 supply voltage -0.3V ~+3.8V
Vio \oltage on any pin -0.3V ~+3.8V
Tste Storage Temperature -65°C ~ 150°C

BSR512K39RH
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6.4 Recommended Operating Conditions

Table 4. Recommended Operating Conditions

Symbol Parameter Limits
Vb1 Core supply voltage 1.08V ~1.32v
Vb2 1/0 supply voltage 297V ~3.63V

Tc Case temperature range -55°C ~ +125°C
V, DC input voltage 0V ~Vpp2
Notes: The correct power-up sequence should be Vppi--> Vppo».

7. Electrical Characteristics

7.1 DC Electrical Characteristics (Pre and Post-Radiation)

Table 5. DC Parameter Table (1)

MER% Beiling Microelectronics Technolagy Institute C——
Po Maximum power dissipation 2W
T, Maximum junction temperature +150°C
Ring-c) Thermal resistance, junction-to-case 5°CW

Condition Limits
(GND=0V, -55C<Tx<125C )
Parameter Symbol UNIT
1.08V<Vppi<1.32V, MIN MAX
2.97V<Vpp<3.63V)
High-level input 0.7*Vpp
V4 — \Y/
voltage 2
Low-level input 0.3*Vpp
Vi — \Y/
voltage 2
High-level output . 0.8*Vpp
Vou Vbp2= Vpp2(min), loy= -4mA — \Y;
voltage 2
Low-level output . 0.2*Vpp
Vo | Vopo2= Vopa(Min), lop= 8mA — \Y;
voltage 2
B8R512K39RH
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. Vin = Vopa/Vss
input leakage current Iin ) -2 2 HA
all inputs are tested
Three-state output Vo= Vop2/Vss»
|oz _ -2 2 ]JA
leakage current Vbp2= Vpp2(max), G = Vppz (Max)
CMOS  input Vopi=1.32V — 50 | mA
ViL=Vsst+0.2V,
Operation current Vi4=Vpp2-0.2V,
IMH Ipp1(oP1) —
@1MH: our= Vooi=1.2V — 50 | mA
Vpp1= Vppi(max),
Vpp2= Vppz(max)
CMOS input Vopi=1.32V — 70 |mA
V||_:V33+0.2VY
Operation current Vi4=Vpp2-0.2V,
50MH IDDl(OPZ) _
@50MHz lour=0, Vopi=1.2V — 60 | mA
Vpp1= Vppi(max),
Vpp2= Vppa(mMax)
) CMOS input : V| =Vsst0.2V
Operation current
Ipb2opy) | ViH=Vbp2-0.2V, loyt=0, — S mA
@1MHz
Vpp2= Vbp2(mMax) ,Vppi= Vppi(max)
) CMOS input : V| =Vsst0.2V
Operation current
lbp2or2) | Vik=Vop2-0.2V, lout=0 — 5 mA
@50MHz
Vpp2= Vbp2(mMax) ,Vppi= Vppi(max)
Standby current CMOS input, loyt=0 E=Vpp,-0.2V
IDDl(SB) — 50 mA
@OHZ VDD2: VDDz(maX), VDD1: VDDl(maX)
Standby current CMOS input, loyt=0 E=Vpp,-0.2V
Ibp2(se) — 3 mA
@O0Hz Vbp2= Vppz(mMax), Vppi= Vppi(max)
Standby current CMOS input, loyt=0 E=Vpp,-0.2V
Ibp1se) — 50 mA
A<18:0>@50MHz Vppo= VDD2(maX), Vpp1= VDDl(maX)
Standby current CMOS input, loyt=0 E=Vpp,-0.2V
Ibp2(se) — 3 mA
A<18:0>@50MHz Vppo= VDDz(maX), Vpp1= VDDl(maX)

Note: * the post-irradiation performance is guaranteed at 25°C

B8R512K39RH
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7.2Read Cycle AC Electrical Characteristics (Pre and
Post-Radiation)
Table 6. Read Cycle AC Parameters
Condition Limits
(Vop1=Vppi(min),
Parameter Symbol ) UNIT
Vpp2=Vpp2(Min), MIN MAX
-55°C< TA< 125°C)
Read cycle time tavay 20 — ns
Address to data valid tavov . — 20 ns
Figure 4
Output hold time from address L
taxox 3 — ns
change
J— 1
G-controlled output enable time teLox 2 - ns
G-controlled output data valid torov Figure 6 — 10 ns
G-controlled output three-state tquzl'z 5 8 ns
time
_ 1
E_-controlled output enable time teTox 5 - ns
E_-controlled access time teTQv . — 20 ns
Figure 5
E_-controlled output three-state tgpqzl’z 5 9 ns
time
Notes:

* the post-irradiation performance is guaranteed at 25°C

1. Guaranteed but not tested.

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

B8R512K39RH
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J
A(18:0) K K
]
. :
. 1
] . . !
L 1
DQ(39:0) Previous Valid Data m Valid Data
L 1 o1
= ' Pitavay
L 1
. ]
taxax

Assumptions: E1 <V, (max), GV, (max), W>V(min)

Figure 4. SRAM Read Cycle 1: Address Access

A(18:0) X X
P ;
& l—'

1

:I » teTav P teF@z @
1

DQ(39:0) + tetox  »

ﬁ‘-

DATA VALID
L]

Assumptions:  G<Vj (max), W=V (min)

Figure 5. SRAM Read Cycle 2: Chip Enable Access

;< tavav »y
A(18:0) >,< ! X
- ' : I
G N ' ,:/
1 [ ]
: 1 —htcHaz
1 . 1 . 1
teLax :‘—’. ! !
DQ(39:0) — S oamavap
— H
' teLav ! .

Assumptions: E <Vy (max), W>V(min)

Figure 6. SRAM Read Cycle 3: Output Enable Access

7.3 Write Cycle AC Electrical Characteristics (Pre

Post-Radiation)

B8R512K39RH
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Table 7. Write Cycle AC Parameter ( 1)

Condition

Limits
(Vop1=Vopi(min),
Parameter Symbol _ MIN | MAX | UNIT
Vpp2=Vpp2(Min),
-55'C<T<125°C)
) ) , | Figure 7 & Figure
Write cycle time tavav 10 — ns
8
Chip enable to end of write terwh. 6 — ns
Address setup time for write ( E 1 Figure 7
taver 0 — ns
_controlled)
Address setup time for write ( W Eal Figure 7 0 . ns
-controlled)
Write pulse width twLwH- Figure 7 6 — ns
Address hold time for write (W tWHAxl Figure 7 5 . ns
-controlled)
Address hold time for chip enable (E_ . Figure 8 5 . ns
controlled)
- 2,3 H
W -controlled three-state time twioz Figure 7 — 9 ns
R 2 .
W -controlled output enable time twHox Figure 7 2 — ns
. . — 1 Figure 8
Chip enable pulse width (E_-controlled) teTer 9 6 — ns
Data setup time tovwh' Figure 7 2 — ns
Data hold time twHDx Figure 7 2 — ns
Chip enable controlled write pulse width | twer* Figure 8 6 — ns
Data setup time tDVEF1 Figure 8 2 — ns
Data hold time — Figure 8 2 — ns

B8R512K39RH
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Address valid to end of write

Figure 7 6 —

t 1
AVWH

ns

Write disable time

twhw Figure 7

ns

Notes:

* the post-irradiation performance is guaranteed at 25°C

1. Guaranteed by test vectors

w N

s

Guaranteed but not tested

the parameters are Tested with G high.

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

A(18:0) ;:’_: = If:
H tavavz . e
- 1 . " 1
E | ; N e ; ]
™ L] a1 tAVWH 1
* T L
: ; : '
' : t t ' '
: ETWH, tWLEF ! '
[] :-“‘ >y 1 .
1 * T », twHwe
1 (] : "
. . : T .
: ] 1 ] '
— " [ H 1 L]
w : S U e S
1 ) [ ]
a7 t i ™ »ig t '
AVWL ' twLwH v otypax ' e
. ! . 1 '
Q(39:0) S o o o, - AT
[] L}
twigz ¥ : twhax .
[ L]
D(39:0) <} APPLIED DATA » >
—
tovwH, tover  twhpx

Assumptions: G<V,(max)

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

B8R512K39RH
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%

.
i tavavz

A(18:0) K <
1 1
— :
: ] e
i i ! .
1 t .
LAVET  1e ple ETEF et M teFax
: - : :
E 1 i o
' 1 '
" 1 '
1 1
— [P twLEF 1
w [ N H » |
P : —
D(39:0) ! ' _APPLEDDATAY
H . toVEF EFDX
Q(39:0) ' \: E
L} [ ]

Assumption: G<V,(max)

Figure 8. SRAM Write Cycle 2: Enable-chip Controlled Access

8. Typical Application (Appendix 2)

9. Packaging

The SRAM B8R512K39RH utilizes 84-Lead Ceramic Quad Flatpack as shown
in Figure 9 and the corresponding dimensions are listed in Table 8, which is

accordance with GB/T7092.
D1 @

>

%
||
—=
=
—
I
=5
1T

-]

AL
it

iy

Notes:
1. The lid is electrically connected to VSS.

Figure 9. Package Outline

B8R512K39RH
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Table 8. Package Dimensions

Symbol Min Normal Max
A 1.30 — 2.90

b 0.23 — 0.53

C 0.10 — 0.20
C1 0.5 — 1.28
D/E 54.07 — 56.67
D1/E1 44.22 — 46.90
D2/E2 28.62 — 29.80

e — 1.27 —

Z 1.19 — 2.63

10. Naming Rule
B8R512K39RH

Design Type:
Radiation-Hardened

Device Type:
(8R512K39)=512K x 39 SRAM
Company code

B8R512K39RH
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Pin Descriptions are listed in Table 9:

Table 9. Pin Symbols and Functions

14

Pin NO. Functions Functions Pin NO. Symbol Functions

1 Vss Ground 43 Vss Ground

2 DQO 1/0 44 DQ31 1/0

3 DQ1 1/0 45 DQ30 1/0

4 DQ2 1/0 46 DQ29 1/0

5 DQ3 1/0 47 DQ28 1/0

6 Vb2 Power(3.3V) 48 Vb2 Power(3.3V)
7 DQ4 1/0 49 DQ27 1/0

8 DQ5 1/0 50 DQ26 1/0

9 DQ6 1/0 51 DQ25 1/0

10 DQ7 1/0 52 DQ24 1/0

11 Vss Ground 53 Vss Ground
12 DQ8 1/0 54 DQ23 1/0

13 DQ9 1/0 55 DQ22 1/0

14 DQ10 1/0 56 DQ21 1/0

15 DQ11 1/0 57 DQ20 1/0

16 Vb2 Power(3.3V) 58 Vb2 Power(3.3V)
17 DQ12 1/0 59 DQ19 1/0

18 DQ13 1/0 60 DQ18 1/0

19 DQ14 1/0 61 DQ17 1/0

20 DQ15 1/0 62 DQ16 1/0

21 Vss Ground 63 Vss Ground
22 DQ35 1/0 64 DQ39 1/0

23 DQ34 1/0 65 DQ38 1/0

24 All Address 66 Al0 Address
25 Al2 Address 67 A9 Address
26 Al3 Address 68 Vbb1 Power(1.2V)

BSR512K39RH
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27 Vss Ground 69 A8 Address
28 Vb1 Power(1.2V) 70 A7 Address
29 Al4 Address 71 A6 Address
30 Al5 Address 72 W R-ead and
Write Enable
31 Al6 Address 73 Vss Ground
32 E Chip Enable 74 Vb2 Power(3.3V)
33 G Output Enable 75 A5 Address
34 Vb2 Power(3.3V) 76 A4 Address
35 Al7 Address 77 A3 Address
36 Al8 Address 78 Vss Ground
37 NC No connect 79 Vbb1 Power(1.2V)
38 NC No connect 80 A2 Address
39 Vb1 Power(1.2V) 81 Al Address
40 Vss Ground 82 A0 Address
41 DQ33 1/0 83 DQ37 1/0
42 DQ32 1/0 84 DQ36 1/0
BSR512K39RH
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Appendix 2
D A
romsn[1:0] [~ Bl |5 A el
el i o data ROM
writen [ =W D
L —=| C5 A -_ +
Sl parity ROM
| » we D
iosn 1 =l cs ) A |l — i
L - o
| - We D
BM3803
ramsnf 0] 5 | Cs N | wa
ramoen[0] i { »| 02 data SRAM
ramwen[0] ‘ { 4 »| we D
L | ey BBR512K39RH
= W D
pdata[6:0]
data[31:0]
address[27:0] =i —

Figure 10. Typical Application

Figure 10 illustrates a typical application system, which consists of a CPU and an
SRAM (B8R512K39RH) chip. The B8R512K39RH serves as data storage for the
CPU, while the CPU controls the SRAM operation properly.

For starting up normally, both 3.3 and 1.8 V power supply should be applied to
the SRAM correctly, then it will operate according to the control signals sent by the
CPU. Normally the CPU will write some data into the SRAM in the first place. For
this operation, wn should be set lower than V4, and either of two different write
cycles described in Section 7.3 can be used to realize the writing, as long as the
signals generated by the CPU satisfy the relevant timing sequence requirements.

The read operation can be implemented similarly, except that wn should be

deasserted primarily. The B8R512K39RH offers three different kinds of read cycles,

B8R512K39RH
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the selection of which can be decided according to the demand of whole system. Also,
proper signal sequence is required for successful read operation.

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. The transition of the input signal
should be less than 10ns ,voltage from Vil to Vih.

4. The output should not be connected to supply voltage or Vss.
The lid is electrically connected to Vss.

B8R512K39RH
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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
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