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HM-65262/883

16K x 1 Asynchronous
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January 1992

Features

* This Circuit is Processed in Accordance to Mil-Std-883 and is
Fully Conformant Under the Provisions of Paragraph 1.2.1.

o FastAccessTime............cciiieennnnncennnn 70/85ns Max
e LowStandby Current.............ocviriiiinnnnen 50pA Max
* LowOperatingCurrent .................cuvvunnnn 50mA Max
+ Data Retentionat20Volts ........................ 20pA Max
« TTL Compatible Inputs and Outputs

+ JEDEC Approved Pinout

¢ No Clocks or Strobes Required

*« TemperatureRange........................ +55°C to +125°C
+ Equal Cycle and Access Time

Single 5 Volt Supply
Gated Inputs-No Pull-Up or Pull-Down Resistors Required

Description

The HM-65262/883 is a CMOS 16384 x 1 bit Static Random Access
Memory manufactured using the Harris Advanced SAJ! V process. The
device utilizes asynchronous circuit design for fast cycle times and ease
of use. The HM-65262/883 is availabie in both JEDEC standard 20 pin,
0.300 inch wide DIP and 20 pad LCC packages, providing high board-
level packing density. Gated inputs lower standby current, and also eimi-
nate the need for pull-up or pull-down resistors.

The HM-65262/883, a full CMOS RAM, utilizes an array of six transistor
(6T) memory cells for the most stable and lowest possible standby sup-
ply current over the full military temperature range. In addition to this, the
high stability of the 6T RAM cell provides excellent protection against soft
errors due to noise and alpha particles. This stability also improves the
radiation tolerance of the RAM over that of four transistor (4T) devices.

Pinouts
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Functional Diagram
A0 & A0 - A13 Address Input
=T, 1A =
ROW E Chip Enable/
a2 . L<{ MEMORY ARRAY
A h ABD&'}E%S K aigg?g; {28 128 X 128 Power Down
Al2o— | 1 | <
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* 128 D Data In
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D VSS/GND Ground
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CAUTION: These devices are sensitive to electrostatic discharge. Users shouid follow proper 1.C. Handling Procedures.
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Specifications HM-65262/883

Absolute Maximum Ratings Reliability Information

SupplyVoltage . ... ... ... ... .. +7.0V  Thermal Resistance.................. 8ja B¢

Input or Output VoltageAppiied for all grades . . . . . .. -0.3V 1o VCC+0.3V Ceramic DIP Package .............. 66°C/W 13°C/W
Storage Temperature Range . .................... -65°C to +150°C Ceramic LCC Package.............. 85°C/W 40°C/W
Junction Temperature . . ..., +175°C  Maximum Package Power Dissipation at +125°C

Lead Temperature (Soldering 10s). .. .. ................... +300°C CeramicDIPPackage ...............cc.cviriinni. 0.75W
Typical Derating Factor. .. ............. 5mAMHz Increase in ICCOP  GatleCount . ... ... ... ... ..o ioiiiicioiinnnnn. 26256 Gates
ESD Classification . ............... ... ... i Class 1

CAUTION: Stresses above those listed in “Absolute Maximum Ralings™ may cause permanent damags to the device. This is a stress only rating and operation
of the device at these or any other conditions above those indicated in the opsrational sections of this specification is not implied.

Operating Conditions

Operating Voltage Range . .................... +4.5V 10 +5.5V  Input HighVoltage (VIH) . ..................... -+2.2V1to VCC
Operating Temperature Range. .. .. ........... -55°C to +125°C  Data Retention Supply Voltage . . . .. .............. 2.0Vto 4.5V
InputLlow Voltage. ........... ...ty OVto+0.8V  InputRiseandFaliTime........ ...t 40ns Max.

TABLE 1. HM-65262/883 D.C. ELECTRICAL PERFORMANCE CHARACTERISTICS
Device Guaranteed and 100% Tested

(NOTE 1) GROUP A
D.C. PARAMETER SYMBOL CONDITIONS SUB-GROUPS TEMPERATURE MIN | MAX | UNITS

High Level Output Voltage VOH1 |VCC =45V, 0= -4.0mA 1,2,3 -55°C<T,<+125°C | 2.4 - \
Low Levei Output Voltage VoL VCC =4.5V,10 = 8.0mA 1,23 -55°C<T<+125°C - 04 v
High Impedance Output 10z |vCC=55V,E=55V,VO=GND 1,23 -55°Cs<Tp<+125°C | -1.0 | 1.0 | pa
Leakage Current or VCC

Input Leakage Current 1] VCC =5.5V, VI = GND or VCC 1,2,3 -55°C<T4c+125°C | -1.0 ] 10 HA
Standby Supply Current ICCSB1 |VCC =55V, 10 = 0mA, E = VCC - 1,23 -55°C<Tp<+125°C - 50 QA

0.3V

Standby Supply Current ICCSB | VCC =55V, 10=0mA E=22V 1,2,3 -85%C<T,s+125°C - 5 mA
Operating Supply ICCOP | VGG = 5.5V, (Note 2), f = 1MHz, E 1,2,3 -559C<T,<+125°C - 50 mA
Current = 0.8V

Data Retention Supply ICCDR | vCC =2.0V, 10 = 0mA, E = VCC - 1,2,3 -65°C<T,<+125°C - | 20 HA
Current 0.3V

Enable Supply Curmrent ICCEN |vCC =55V, 10 =0ma, E = 0.8V 1,23 -55°C<T,<+125°C - 50 mA
Functional Test FT VCC = 4.5V (Note 3) 7.8A, 88 -55°C< T s+125°C . - -
NOTES:

1. All voltages referenced to device GND.

2. Typical derating 1.5mA/MHz increase in ICCOP.

3. Tested as foflows: f = 2MHz, VIH = 2.4V, VIL = 0.4V, IOH = -4.0mA, IOL = 4.0mA, VOH 2 1.5V, and VOL < 1.5V.

TABLE 2. HM-65262/883 A.C. ELECTRICAL PERFORMANCE CHARACTERISTICS
Device Guaranteed and 100% Tested
el
(NOTES 1,2) suB- TEMPERA-

A.C. PARAMETERS | SYMBOL CONDITIONS GROUPS TURE MIN MAX MIN MAX | UNITS
Read/Write/Cycle (1) TAVAX |vCC=45Vand55V| 9,10,11 | -85°CsTpc+125°C 70 - 85 - ns
Time

Address Access Time | (2) TAVQV |VCC=45Vand55V] 9 10,11 -55°C<Tp<+125°C - 70 - 85 ns
Chip Enableto Endof | (3) TELWH |VCC=45Vand55V| 9, 10 11 -55°C<Tp<+125°C 55 . 65 - ns
Write

Chip Enable Access | (4) TELQV |VCC=45Vand55V| 9, 10,11 | -55°C<Tp<+125°C - 70 - 85 ns
Time

Address Hold Time (5) TWHAX JVCC=45Vand55V]| 9,10, 11 -55°C<Ta<+125°C o] - o] - ns
Address Setup Time | (6) TAVWL |VCC=45Vand55V| 9,10 11 -550C<T,<+125°C 0 - 0 - ns
Address Validto End | (7) TAVWH |VCC=45Vand55V] 9.10, 11 -559C<T,<+125°C 55 - 65 - ns
of Write

Address Setup Time | (8) TAVEL |VCC=45Vand55V] 9,10 11 -55°C<Tp<+125°C 0 . 0 - ns
Address Hold Time (9) TEHAX |VCC=45Vand55V]| 9, 10 11 -55°C<To<+125°C 0 - 0 - ns
Address Validto End | (10) TAVEH |VCC=45Vand55V] 9,10, 11 -55°C<Tp<+125°C 55 - 65 - ns
of Writes

CAUTION: These devices are sensitive to electronic discharge. Proper IC handiing procedures should be followed.
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Specifications HM-65262/883

TABLE 2. HM-65262/883 A.C. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued)
Device Guaranteed and 100% Tested

(NOTES 1,2) SUB- TEMPERA-

A.C.PARAMETERS | SYMBOL CONDITIONS GROUPS TURE MIN MAX MIN MAX | UNITS
Wirite Enable Pulse | (1) TWLWH |VCC =45Vand55V| 9,10, 11 | -55°CsT,<4125°C 40 . 45 - ns
Write

Data Setup Time (12) TDVWH |VCC =45Vand55V| 9,10, 11 -55°C<T4<+125°C 30 - 35 - ns
Data Hold Time (13) TWHDX |VCC=45Vand5.5V| 9,10, 11 -55°C<T,<+125°C 0 - o - ns
Enable Pulse Width | (14) TELEH |VCC=4.5Vand5.5V| 9,10,11 | -55°C<T,<+125°C 55 - 65 - ns
Write to End of Write [(15) TWLEH |[VCC=45Vand55V| 9, 10,11 | -55°C<Ty<+125°C 40 - 45 - ns
Data Setup Time (16) TDVEH |VCC=4.5Vand55V| 9, 10, 11 -65°C<T,<+125°C 30 - 35 - ns
Data Hold Time (17) TEHDX |VCC=45Vand55V]| 9,10, 11 -55°C<T,<+125°C 0 - 0 - ns
NOTES:

1. All wltages referenced to device GND.

2. Input pulse levels: 0.8V to VCC-2.0V; Input rise and fall times: Sns (max); Input and output timing reference level: 1.5V; Output load: 1 TTL gate
equivalent, CL = 50pF (min) - for CL greater than 50pF, access time is derated by 0.15ns per pF.

3. TAVQV = TELQV + TAVEL.

TABLE 3. HM-65262/883 ELECTRICAL PERFORMANCE CHARACTERISTICS, A.C. AND D.C.

(NOTE 1) LIMITS
PARAMETERS SYMBOL CONDITIONS NOTES | TEMPERATURE MIN MAX | UNITS

Input Capacitance CIN VCC = Open, f = 1MHz, All 1,2 T, = +25°C - 10 pF
Measurements Referenced To
Device Grounds

VCC = Open, f = 1MHz, All 1.3 Tp = +25°C - 6 pF
Measurements Referenced To
Device Grounds

Qutput Capacitance co VCC = Open, f = 1MHz, All 1,2 Ty = +25°C - 12 pF
Measurements Referenced To
Device Grounds

VCC = Open, f = TMHz, All 1,3 Ta = +25°C - 8 pF
Measurements Referenced To
Device Grounds

Write Enable to Outputin HighZ | (18) TWLQZ |VCC = 4.5V and 5.5V 1 -55°CSTp<+125°C - 40 ns
Write Enable Highto Output ON | (18) TWHQX | VCC = 4.5V and 5 5V 1 -55°C<T,<+125°C ] - ns
Chip Enable to Output ON (20) TELQX |VCC=45Vand55V 1 -55°C<Tp<+125°C 5 - ns
Output Enable High to Output in | 21) TEHQZ | VCC = 4.5V and 5.5V 1 -55°C<Ta<+125°C - 40 ns
High Z
Chip Disable to Qutput Hold Time | (22) TEHQX |VCC = 4.5V and5.5V 1 -55°C<Tps+125°C 5 - ns
Address Invalid Output Hold Time | (23) TAXQX |VCC=4.5Vand55V 1 -55°C<Tp<+125°C 5 - ns
High Level Output Voltage VOH2 |VCC=45V,10=-100mA 1 -55%CsTas+125°C- | vee - v
-0.4V
NOTES:

1. The parameters listed in Table 3 are controlled via design or process parameters and are not directly tested. These parameters are characterized
upon initial design release and upon design changes which would affect these characteristics.

2. Applies to DiP device types only.

3. Applies to LCC device types only.

TABLE 4. APPLICABLE SUBGROUPS

CONFORMANCE
GROUPS METHOD SUBGROUPS

Initial Test 100%/5004 -
Interim Test 100%/5004 1.7,9
PDA 100%/5004 1
Final Test 100%/5004 2,3, 84,88, 10,11
Group A Samples/5005 1,2,3,7,8A,88B,9,10, 11
Groups C& D Samples/5005 1,7.9

CAUTION: These davices are sensilive 1o electronic discharge. Proper IC handling procedures shoula be followed.
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HM-65262/883

Timing Waveforms

READ CYCLE 1: CONTROLLED BYE

A
®
TELOV
3
N H @)
28) TeHaz
TELOX 2
TEHOX —emy

R VOEE.

NOTE: Wis high for entire cycle and D is ignored. Address is stable by
the time E goes low and remains valid until E goes high.

READ CYCLE 2: CONTROLLED BY ADDRESS

[\h

i TAVAX ,]'
A
)
TAVav
3 4
K yz e
fs—— TEHOZ
TAXOX (23)

QUX XX XAIXIHXXXHK XXX XXX

NOTE: W is high for the entire cycle and D is ignored. E is stable prior
to A becoming valid and after A becomes invalid.
WRITE CYCLE 1: CONTROLLED BY W (LATE WRITE)

}

I-—_ TAVAX ——i
n T K :

|t TAVWH (7)]————— = I-—TWHAX {5

- TELWH (3)

E I
AN S
[} (@)
TAVWL i TEHQZ ——
-

Ny

—— }-—— TWLWH

w
TN X 7
(12} 13)
| TOVWH —ml  |ee— TWHDX
o KX X XK 2
TWLOZ (18)
(19}
_.4 TELOX (20) | e TWHOX
Q

NOTE: In this mode, E rises after W. The address must remain stable
when- ever both E and W are low.
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HM-65262/883

Timing Waveforms (Continued)

WRITE CYCLE 2: CONTROLLED BY E (EARLY WRITE)

[

i— TAVAX i
l
A XK XX
|
™ st TAVEH (1) —————————ga] TEHAX )
TAVEL —n] (et TELEH {14) ——————ee]
E b £
S y,
(15}
TWLEH
w l
FOANEINNK ./ ™
TWHOX
{15}
r—— TOVEH ——ad {m
TEHDX
0 KX XXX I XX OO
T T
(20)
——J TELOX
[} e
|—— TWLQZ (13)——] TEHQZ ()

NOTE: In this mode, W rises after E. If W falls before E by a time
exceeding TWLQZ (Max) TELQX (Min), and rises after E by a
time exceeding TEHQZ (Max)-TWHQZ (Min), then Q will
remain in the high impedance state throughout the cycle.

Low Voltage Data Retention

Harris CMOS RAMs are designed with battery backup in mind. Data retention voltage and supply current are guaranteed
over temperature. The following rules insure data retention:

1. Chip Enable (E) must be held high during data retention; 3. Inputs which are to be held high (e.g., E) must be kept
within VCC to VCC + 0.3V. between VCC + 0.3V and 70% of VCC during the power

2. On RAMs which have selects or output enables (e.g., S, up and down transitions.

G), one of the selects or output enables should be held in 4. The RAM can begin operation > 55ns after VCC reaches
the deselected state to keep the RAM outputs high the minimum operating voltage (4.5 volts).
impedance, minimizing power dissipation.

DATA RETENTION TIMING

—«——— DATARETENTION >
MODE

vce 45v VCC22.0V 74 4sv

—| >55ns |<—

E /}‘{\ veCoavTOVCC sV AT
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HM-65262/883

Test Circuit
DuT
*CL
10H 1.5V oL
* TEST HEAD
CAPACITANCE,
',{‘,f,;‘j%‘gf,‘fg}'ms EQUIVALENT CIRCUIT
Burn-In Circuits
HM-65262/883 CERAMIC DIP HM-65262/883 CERAMIC LCC

vee
c

3 A0 E‘ v ___lzo vee | }%

F4 —A/W—LE nl_““ ANA- FIS

Fs -’\N\'—ME [1s 12 Fis

] —«/W—"E [T} A A~ F1a

NOTES:

All resistors 47kQ 5%

FO = 100kHz +10%
F1=F0+2,F2=F1+2,F3=F2+2...F13=F12+2
VCC = 5.5V 0.5V

VIH = 4.5V +10%

VIL = -0.2V 1o +0.4V

C =0.01pF Min.

Q vce

Fé
F7
F8
F9
F2
- e N o
[y [
NOTES:

All resistors 47kQ 5%

FO = 100kHz £10%
FI1=F0+2,F2=F1+2,F3=F2+2...F13=F12+2
VCC = 5.5V 10.5V

VIH = 4.5V £10%

VIL=-0.2V 10 +0.4V

C = 0.01yF Min.

Fis
F14
F13
F12
F11
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HM-65262/883

Metallization Topology

DIE DIMENSIONS:
186.2 x 200.1 x 19 ¢ imiis

METALLIZATION:

Type: Si- Al

Thickness: 11kA + 2kA
GLASSIVATION:

Type: SiO,

Thickness: 8kA + 1kA
DIE ATTACH:

Material: Gold Silicon Eutectic Alloy

Temperature: Ceramic DIP - 460°C (Max)
Ceramic LCC - 420°C (Max)

WORST CASE CURRENT DENSITY:
1.2 x 10% Alem?

Metallization Mask Layout
HM-65262/883

A2 Al AO vce

T —

[o] W  GND

e FTTT T e
Fofopyy>yy A TE

E

A13 A12

]
B

L
D A7

CMOS MEMORY
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HM-65262/883

Packaging
20 PIN CERAMIC DIP
) .940
990 .285
005 MIN —|f— 1 o5
! I
.200 MAX
i —
015 ] .150 MIN ..__-ggg
{ 080 | . -
25 | .080 MAX ~] 008 * 15
180 100 015
8sC
.050*
085 « INCREASE MAX LIMIT BY .003 INCHES
MEASURED AT CENTER OF FLAT FOR
SOLDER FINISH
LEAD FINISH: Type A COMPLIANT OUTLINE: MIL-STD-1835, GDIP1-T20
MATERIALS: Compliant to MIiL-M38510
20 PAD CERAMIC LCC

- e - o
095
064 i
'_ - 908 83 *F—j
vy =4 A4 T
oouy ) ;= :
b} [Cq— | —
b} A 1
] -, %
) = —
PIN J1 }
b ] < —]
P
o b} < ] |
095
| |
I 280 l
290
LEAD FINISH: Type A COMPLIANT OUTLINE: MIL-STD-1835, CQCC1-N20

MATERIALS: Compliant to MIL-M38510

NOTE: Al Dimensions are % Dimensions are in inches.
ax



