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ﬁ

DS3585-4.3

MA9167

RADIATION HARD 16384 x 1 BIT STATIC RAM

The MA9167 16k Static RAM is configured as 16384 x 1 bits FEATURES
and manufactured using GPS's CMOS-SOS high performance,
radiation hard, 1.5um technology. B 1.5um CMOS-SOS Technology
Thedevice has separate inputandoutputterminalscontrolled B Latch-up Free
by Chip Select and Write Enable. The design uses a 6 transistor ] Tyoical
cell and has full static operation with no clock or timing strobe W Fast Access Time 35n.s ypica
required. Address input buffers are deselected when Chip B Total Dose 10® Rad(Si)
Select is in the high state. W Transient Upset >10'! Rad{Si)/sec
See Application Note “Overview of the GPS Radiation Hard ™ SEU 4.3 x 107 Errorspitday
1.5um CMOS/SOS SRAM Rangs”. B Single 5V Supply
S B All Inputs and Outputs Fully TTL or CMOS Compatible
CS | WE Mode Vpp Current | Output Pin W Fully Static Operation
H X Deselected lsa2 High Z B Three State Output
L | H Read Isas Dour W Low Standby Current 100uA Typical
L L Write lea: High Z | -55°C to +125°C Operation
Figure 1. Truth Table
A13 |4 Voo
AC r' Vss
A1 Row Memory Array
A2 Sefect 128 x 128
A3
A4
A12 1
I I Bout
Column O
OIN Column Sefect

T RRRRRRE

A10 A5 A6 A7 A8 AN

Figure 2: Block Diagram
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MA9167

CHARACTERISTICS AND RATINGS

Stresses above those listed may cause permanent
damage to the device. This is a stress rating only and
functional operation of the device atthese conditions,
or at any other condition above those indicated in the
operations section of this specification, is not implied
Exposure to absolute maximum rating conditions for

Symbol | Parameter Min. Max. Units
Vee Supply Voltage -0.5 7.0 v
\7 Input Voltage 0.3 | Vpp+0.3 \
Ta Operating Temperature -55 125 °C
Ts Storage Temperature -65 150 °C
Figure 3: Absolute Maximum Ratings
Notes for Tables 4 and 5:

Characteristics apply to pre radiation at Ty = -55°C 10 +125°C with Vpp = 5V £10% and to post 100k Rad(Si) total dose

radiation at Ty = 25°C with Vpp = 5V +10% (characteristics at higher radiation lavels available on request). GROUP A
SUBGROUPS 1, 2, 3.

extended perlods may affect device reliability.

Symbol | Parameter Conditions {Option) Min. Typ. Max. | Units
Voo Supply voltage - 45 5.0 5.5 \
Vi Logical ‘1’ Input Voitage - (TTL) 2.0 - Voo \

(CMOS) | 0.8 Vpp - Vo v

Vi Logical ‘0’ Input Voitage - (TTL) Vss - 0.8 v
(CMOS) Vss - 0.2 Vpp vV

Vour | Logical '1’ Output Voltage lows = -4mA 2.4 - v
Vore Logical *1" Output Voltage lome = -3mA Vop -0.5 - - \
Voo Logical ‘0’ Output Voltage lo, = 8mA - - 0.4 v
I Input Leakage Current Vin = Vpp or Vgg All inputs - - +10 HA
ho Output Leakage Current Chip disabled, Vo1 = Vpp O Vgg - - +10 HA
Isg1 Selected Static Current (CMOS) | All inputs = Vpp-0.2V - 0.1 5 mA

except CS = Vgg +0.2V
lop Dynamic Operating Current fre = 1MHz, all inputs - 3 8 mA
(CMOS) switching, V= Vpp-0.2V
lss, | Standby Supply Current CS = Vpp-0.2V - 0.1 5 mA
Figure 4: Electrical Characteristics

Symbol | Parameter Conditions (Option) Min, Typ. Max. Units
Vba Ve for Data Retention CS = Vpa 2.0 - - v
loor Data Retention Current CS = Vpg, Vor = 2.0V - 0.05 2 mA
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Figure 5: Data Retention Characteristics




MA9167

AC CHARACTERISTICS

Conditions of Test for Tables 5 and 6:

1. Input pulse = V, 1o 3.0V (TTL).

2. Times measurement reference level = 1.5V.

3. Input Rise and Fall times <5ns.

4. Output load 1TTL gate and CL = 60pF.

5. Transition is measured at £500mV from steady state.
6. This parameter is sampled and not 100% tested.

Notes for Tables 6 and 7:
Characteristics apply to pre-radiation at T, = -55°C 1o +125°C with V,,, = 5V£10% and o post 100k Rad{(Si) total dose radiation
at T, = 25°C with V,, = 5V £10%. GROUP A SUBGROUPS 8, 10, 11.

MAX8167X70
Symbol Parameter Min | Max | Units

Toan Read Cycle Time 70 - ns
Tavov Address Access Time - 70 ns

Teon Chip select Access time - 70 ns

Teox (5:6) Chip Selection to Output in Low Z 15 - ns
Teoz (5.8) Chip Deselection to Output in High Z 0 20 ns

T axox Output Hold from Address change 30 - ns

Figure 6: Read Cycle AC Electrical Characteristics
MAX9167X70
Symbol Parameter Min | Max | Units

AVAVW Write Cycle Time 50 - ns

Teown Chip Selection to End of Write 50 - ns

Tovun Address Valid to End of Write 50 - ns
Towt Address Set Up Time 0 - ns
Tonwn Write Pulse Width 35 - ns
Toray Write Recovery Time 0 - ns
Tuoz (5:6) Whte to Output in High Z [ 20 ns
Tovwn Data to Write Time Overlap 25 - ns
Toriox Data Hold from Write 0 - ns
Torox (6:8) Output Active from End to Write 0 20 ns

Figure 7: Write Cycle AC Electrical Characteristics
Symbol Parameter Conditions Min. Typ. Max. Units
Cu Input Capacitance V, =0V - 3 5 pF
Cour Output Capacitance Vio=0V - 5 7 pF

Note: T, = 25°C and f = 1MHz. Data obtained by characterisation or analysis; not routinely measured.

Figure 8: Capacitance

463



MA9167

Symbol Parameter Conditions

F, Basic Functionality Vpo = 4.5V - 5.5V, FREQ = 1MHz
Vie= Veeo Vi = Voo Vi S 1.5V, V,, 2 1.5V
TEMP = -55°C to +125°C, GPS PATTERN SET
GROUP A SUBGROUPS 7, 8A, 8B

Figure 9: Functionality
Subgroup Definition

1 Static characteristics specified in Tables 4 and 5 at +25°C

2 Static characteristics specified in Tables 4 and 5 at +125°C

3 Static characteristics specified in Tables 4 and 5 at -55°C

7 Functional characteristics specified in Table 9 at +25°C

8A Functional characteristics specified in Table 9 at +125°C

8B Functional characteristics specified in Table 9 at -565°C

9 Switching characteristics specified in Tables 6 and 7 at +25°C

10 Switching characteristics specified in Tables 6 and 7 at +125°C

11 Switching characteristics specified in Tables 6 and 7 at -55°C
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Figure 10: Definition of Subgroups




MA9167

TIMING DIAGRAMS

ADDRESS * J(

et Tavav J' et TAxgx. ; |
e TELQV | ] I |

cs ANVVARVRY

|
TELQX
P
|

| |
DATA OUT NP:&T\I = OO DATA VALID 0}0}0}0}0}0}0

1.WE is high for Read Cycle. _
2.Address Valid prior to or coincident with CS transition low.

Figure 11. Read Cycle 1

TAvAVR Y
I

Tavav ol TAXQX. |
|

!
DATAOUT Zxxxx DATA VALID XXZZZZZ

—
ADDRESS ):(
e

1. WE is highfor Read Cycle.  ___
2 Device is cortinually selected CS bw.

Figure 12: Read Cycle 2
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MA9167

1 Tavavw -l
| |
ADDRESS X A
l TAVWH | L WHAV(3)
L_Tavw, ¢ | |
I TWLWH (2 | I
e | | !
WE —N4) |TAXOX |
Twiaz | R
TwLoH
- ' [ 6 ®
]
DATA QUT et QXX OO
S Town ! Tweox
}
DATA IN !

* DATA VALDD | X

]

N TELWH
]

CERER\I\\\\\

/

1. WE mustbe highduing dl address transitions.

2. Awrite oocurs during the overlap (Twiwh) of a low CSand a ow WE.

3. TwHav is measured fomeithe CS o WE gong high whicheveris the earier, to theend
of the write cycle.

4.1fthe CSlow ransition occurs simukaneously with, or after, the WE low ransition, the
output remains in the high impedance state.

5.DATAOUT is the write data of the current cycle, if selected.

6.DATAOUT is the read data of the next address, if selected.
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Figure 13: Write Cycle




MAS167

TYPICAL PERFORMANCE CHARACTERISTICS MAX9167x70

DYNAMIC CURRENT VS SUPPLY VOLTAGE
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MA9167

DYNAMIC CURRENT VS TEMPERATURE

STANDBY CURRENT VS TEMPERATURE
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MA9167

DYNAMIC CURRENT VS RADIATION

STANDBY CURRENT VS RADIATION
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MAS167

PIN ASSIGNMENTS
o ~ [Z#veo [Tl Y [Ene
A [Z] 23] A13 20 7] 23] voD
a2 [T [22] A12 A 3] 23] A3
a3 [d] B A2 [ [21] A12
A 5] 20] At0 a3 [5] [20] A11
ne[Bl  Top  [i8INe ME] v [8awn
@ Ve @ as[7] Ve  [@Eae
As [B] [17] A9 as [B] [17] A8
As 3] [16] A8 pouT 3] [16] A7
pouT [0 [15] A7 we 9] [75] DIN
wE [T] [14] DIN vss [11] [14] cs
vss [iZ] [13] &S ne [iZ] [13] NC

Figure 14: 24-Pin Ceramic DIL (Solder Seal) -
Package Style C (Pin Assignment Option 1)

Figure 15: 24-Pin Ceramic DIL (Solder Seal) -
Package Style F (Pin Assignment Option 2)

A0 |1
Al
A2
A3

n 3]
%5 [E
As [T
pour [E]
wE 5]
vss [i0]

Top
View

[20] vOD
[19] At3
[18] A12
117] At
[16] A0
[15] A9
[14] A8
[13] A7
[12] DIN
11]cs

Figure 16: 20-Pin Ceramic DIL(Solder Seal) - Package Style C

Bottom
View

Bottom
View

Figure 17: 24-Lead Ceramic Flatpack (Solder Seal) -
Package Style F (Pin Assignment Option 1)

470

Figure 18: 24-Lead Ceramic Flatpack (Solder Seal) -
Package Style F (Pin Assignment Option 2)




MA9167

PACKAGE OUTLINES

AMrr

i e

e
=
=

' u u
i H —c
- A
& b Z 15—
et ~Miliimetres Inches

Min Nom. Max, Mia. Nom. Max.
A - - 5715 - - 0.226
At 0.38 - 153 0.015 - 0.060
b 0.35 - 059 0.014 - 0.023
20-Lead © 0.20 - 0.36 0.008 - 0.014
23.11 - 25.65 0910 - 1.010

. 2.54 Typ. - - 0.100 Typ. -

ol - 8.13 Typ. - - 0.300 Typ. -
H 4.7 - 538 0.185 - 0.212
Me - - 785 - - 0.313
F3 - - 1.27 - - 0.050
w - - 1.53 - - 0.060

XG483
Millimetres Inches

Ref Mn Nom. Max. Min. Nom. Max.
A - - 5715 - - 0.225
At 038 - 153 0015 - 0.060
0.35 - 059 0.014 - 0.023
24-Lead c 020 - 0.36 0.008 E 0.014
D - - 0.79 - - 1.212

. - 2.54 Typ. - - 0.100 Typ. -

[ - 15.24 Typ. - - 0.800 Typ. -
H 471 - 5.38 0.185 - 0.212
Me - - 15.90 - - 0.626
E4 - - 1.27 - - 0.050
w - - 153 - - 0.060

XG403

Figure 19: 20/24-Lead Ceramic DIL (Solder Seal) - Package Style C
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r—— M ——»

______ ____._1___ e e e e —

Ak

c
L] | 1
} T 1
Me—e| = |
| Al
|
|
N
|
Pin 1
Ref Millimetres Inches
Min. Nom. Max. Min. Nom. Max.
A - - 3.07 - 0.121
Al 0.66 - - 0.026 - -
b 0.38 - 048 0.015 - 0.019
c 0.08 - 0.152 0.003 - 0.006
D 14.99 - 1550 0.590 - 0610
e - 2.54 - - 0.050 -
L 6.73 - 7.7 0.265 - 0.305
M 9.96 - 1036 0.392 - 0.408
Me 76 - - 0.30 -
4 0.13 - 1.14 0.005 - 0.045
XG544

Figure 20: 24-Lead Geramic Flatpack (Solder Seal) - Package Style F
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MA9167

Function Pin Number Via | Static | Static | Dynamic | Radiation
1 2
D and F (24 pin) D(20 pin)
Option 1 Option 2
AQ 1 2 1 R 5V oV FO 5V
A1l 2 3 2 R 5V oV F1 5V
A2 3 4 3 R 5V ov F2 5V
A3 4 5 4 R 5V oV F3 5V
A4 5 6 5 R 5V oV F4 5V
A5 8 7 6 R 5V oV F5 5V
A6 9 8 7 R 5V oV Fé 5V
DOUT 10 9 8 R 5V oV LOAD 5V
WEB 11 10 9 R 5V oV F14 5V
VSS 12 11 10 Direct | 0V ov ov oV
CSB 13 14 11 R 5V oV ov 5V
DIN 14 15 12 R 5V ov F15 5V
A7 15 16 13 R 5V oV F7 5V
A8 16 17 14 R 5V oV F8 5V
A9 17 18 15 R 5V oV F9 5V
A1Q 20 19 16 R 5V oV F10 5V
All 21 20 17 R 5V oV F11 5V
A12 22 21 18 R 5V oV F12 5V
A13 23 22 19 R 5V oV F13 5V
VDD 24 23 20 Direct | 5V 5V 5V 5V

1. FO = 1580KHz, F1 = FO/2, F2 = FO/4, F3 = FO/8 etc.

2. Static 1, Static 2 and Dynamic R = 4K7

3. Radiation R = 10K.

Figure 21: Burnin and Radiation Configuration
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MA9167

RADIATION TOLERANCE

Total Dose Radiation Testing

For product procured to guaranteed total dose radiation
levels, each wafer lot will be approved when all sample
devices from each lot pass the total dose radiation test.

The sample devices will be subjected to the total dose
radiation level (Cobalt-60 Source), defined by the ordering
code, and must continue to meet the electrical parameters
specified in the data sheet. Electrical tests, pre and post
irradiation, will be read and recorded.

GEC Plessey Semiconductors can provide radiation
testing compliant with MIL-STD-883 test method 1019,
lonizing Radiation (Total Doss).

SINGLE EVENT UPSET CHARACTERISTICS

Total Dose (Basic function) 1x10° Rad(Si)
Totat Dose (Function to specification) 1x10° Rad(Si)
Transient Upset >10" Rad(Si)/sec

Neutron Hardness (Function to specification)

>10" neutrons/em?

Single Event Upset (GSO 10% worst case)

4.3x10"! errorsiitday

Latch-up

Not possible

Figure 22: Typical Radiation Hardness Parameters

lon LET (MeV.cm?/mg)
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Figure 23: Typical Per-Bit Upset Cross-Section vs lon LET
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MA9167

ORDERING INFORMATION
35 35ns Speed
l Unique Circult Designator 50 50ns Speed
70 70ns Speed
MAX9167XXXXXXXX
Radiation Tolerance
S Radiation Hard Processing QA/QCI Process
R 100 kRads (Si) Guarantead (See Section 9 Part 4)
Q 300 kRads (Si} Guarantesed
For radiation levels above those
stated please contact Marketing Tost Process
| (See Section 9 Part 3)
.("; E&OS Assembly Process
(See Section 9 Part 2)
Package Type Rellabliity Level
C Ceramic DIL (Solder Seal) L Rel0
F Flatpack (Solder Seal) C Reli
L Leadless Chip Carrier D Rel2
N Naked Die E Rel 3/4/5/STACK
B ClassB
S Class S

For details of reliability, QA/QC, test and assembly
options, see ‘Manufacturing Capability and Quality
Assurance Standards’ Section 9.
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