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1024 x 1 CMOS RAM
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Features Pinout
e Low StandbyPower............ccuuee ressesneensanran . 50pW Max. TOP VIEW
e Low Operating Power ........ errresessvasenaans 20mW/MHz Max. e
¢ FastAccesSTIME ...ocuvirvrsninsccnsasncnsanssessss 18008 Max.
¢ Data Retention VORAge ...cvcvveerererereersneneerenes. . 2.0VMIN Ao
¢ TTL Compatible In/Out ISin
¢ High Output Drive - 2 TTL Loads - a2
e High Noise Immunity , m
e On Chip Address Register
o Wide Operating Temperature Ranges: sl
> HM-6508-5 ..... S tivireeers. 00C 10 +700C el
> HM-6508-9 ....... teevesteesetensrresennss.a~400C t0 +850C ano s
» HM-6508-8 ........ Cereerereriecnanannens -550C to +1250C
P . A-Address Input  D-Data Input
Description : : E-Chip Enable  Q-Data Output
The HM-6508 is a 1024 by 1 static CMOS RAM fabricated using self- W-write Enable
aligned silicon gate technology. Synchronous circuit design techniques ’ . -
are employed to achieve high performance and low power operation. Log 1 sy'"bOI
On chip latches are provided for address allowing efficient interfacing with Esvec®
microporcessor systems. The data output buffers can be forced to a high
impedance state for use in expanded memory arrays. ﬁ?:
The HM~6508 is a fully static RAM and may be maintained in any state for %éE —>b
an indefinite period of time. Data retention supply voltage and supply cur- As—]
rent are guaranteed over temperature. . py - —a
-
‘L‘ GND
Functional Diagram
ﬁ: °o__ LATCHED x,’ GATED
A7 o] Aponess | 5 ROW e '::,:_‘:&
ap O—-—o— REGISTER 7% DECODER
| T -
Do N GATED
z —oa
1 AND DATA 1/0 A
//5 ya ALL LINES POSITIVE LOGIC — ACTIVE HIGH
THREE STATE BUFFERS:
- A HIGH-~OUTPUT ACTIVE
w A A
ADDRESS REGISTER AND DECODERS:
LATCHED - LATCH ON FALLING EDGE OF €
E o—c{ > * ADDRESS GATE ON FALLING EDGE OF E
REGISTER .
AD A1 A2 A3 A4

CAUTION: Electronic devices are sensitive to electrostatic discharge. Proper 1.C. handling procedures should be followed.
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Specifications HM-6508B8-8/HM-6508B8-9

Absolute Maximum Ratings

BT 7o LT £ 1 - o - 2 terseceveaiiierenntnunenenn +7.0V
Input, Output or I/O Voltage Applied ......... N P GND -0.3Vto VCC +0.3V
Storage Temperature RANGe . ..o .o vvuviviriiariairntnrssssusssesssrasnssiosnestoonsensne -659C to +150°C
Maximum Package Power DIssipation .. v.veeiiiiiiieiiniivreienasianerntetenrcesncaaroronsnsnacas 1 Watt
T T L T L LLL D 15°C/W (CERDIP-Package)
Oja +veenene Ceeaerescsrestasanne e b eeenaeaeanaaea et tr i dane e s 759C/W (CERDIP Package)
Gate Count..ovveriisnrenenreocatnnrianares S RN 1925 Gates
Junction Temperature .........covsirnvierereenencaenes berserereaienbeareiny erseeiira e, +1500C
Lead Temperatue (Soldering, Ten Seconds) ................................................... ve. +2750C

CAUTION: Stresses above those listed In the “Absolute Maximum Ratings" may cause permanent damage to the device. ThisIs a
stress only rating and operation of the device at these or any other conditions above those indicated in the operation section of this
specification Is not implied.

Operating Conditions

HM-6508

Operating Volage Bange ....vvvveereveenrrnrrasssescerascserarvtsrovasataaroransns ieee.s +4.5Vi04+5.5V
Operaling Temperature Ranges:
HM=B508B =0 .. uuuiuiterernrarsronasasnaretessessssstsessasassonnebsntastostnisenes -40°C to +850C
HM-6508B-8 .............s P f et tne et e ~550C to +1250C
N » E
D.C. Electrical Specifications vCC = 5V + 10%; Tp = HM-6508B-9 -409°C to +850C g2
Tp = HM-6508B-8 -550C to +1250C g
SYMBOL PARAMETER MIN MAX | UNITS | TEST CONDITIONS
ICCSB Standby Supply Current - 10 pA 10 =0, VI=VCC or GND
ICCOP Operating Supply Current (Note 3) - 4 mA E = 1MHg, 10 = 0, VI = VCC or GND
ICCDR Data Retention Supply Current - pA VCC'=20,10=0,VI=VCCor GND
E=VCC
VCCDR Data Retention Supply Voltage 20 - v
[} input Leakage Current -1.0 +1.0 pA VI=VCCorGND
10Z Output Leakage Current -1.0 +1.0 pA VO =VCCorGND
ViL Input Low Voitage -0.3 0.8 \
ViH Input High Voltage VCC-2.0 | VCC+0.3 v
VoL Output Low Voltage - 0.4 \A 10 =3.2mA
VOH Output High Voltage 24 - A 10 =-0.4mA
Capacitance
SYMBOL J PARAMETER ' MAX I UNITS I TEST CONDITIONS
Ci Input Capacitance (Note 2) 6 pF Vi=VCC or GND, f = 1MHz
co Output Capacitance {Note 2) 10 pF VO =VCC or GND, f=1MHz
NOTES:

1. Input pulse levels: O to 3.0V; Input rise and falf times: 5ns (max); Input and output timing reference level: 1.5V; Output load: 1 TTL gate equivalent
CL = 50pF (min) - for CL greater than 50pF, accéess time s derated by 0.15ns per pF.

2 Tesled at initial design and after major design changes.

3. Typical derating 1.5mA/MHz increase In ICCOP.

4. VCC = 4.5V and 6.5V.
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Specifications HM-6508B8-8/HM-6508B-9
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A.C. Electrical Speclﬁcatlonsvcc 6V % 10%; Ta = HM-6508B-9 -400C to +859C

Ta = HM-6508B-8 -559C to +1250C

SYMBOL PARAMETER I MIN I MAX I UNITS I TEST CONDITIONS |

(1) TELQV Chip Enable Access Time - 180 ns (Notes 1,4)
(2) TAVQV R Address Access Time ) - 180 ns (Notes 1,4)
(3) TELQX Chip Enable Output Enable Time 5 120 ns {Notes 2, 4)
(4) TWLOZ Write Enable Quiput Disable Time - 120 ns (Notes 2, 4)
(5) TEHQZ Chip Enable Output Disable Time - 120 ns (Notes 2, 4)
(6) TELEH Chip Enable Pulse Negative Width 180 - ns (Notes 1, 4)

. (7) TEHEL Chip Enable Pulse Positive Width 100 - ns {Notes 1, 4)

) {8) TAVEL Address Setup Time 4] -- ns (Notes 1,4) .
(8) TELAX Address Hold Time 40 - ns (Notes 71 ,4)
(10) TOVWH | DataSetup Time 80 - ns {Notes 1,4)
(11)TWHDX | DataHold Time 0 - ns (Notes 1,4)
(1 2i TWLEH Chip Enable Write Pulse Setup Time 100 - ns {Notes 1, 4)
(13)TELWH | Chip Enabie erie Pulse Hold Time 100 - ns (Notes 1,4)
(14) TWLWH | Write Enable Pulse Width 100 - ns (Notes 1,4)
{15) TELEL Read or Write Cycle Time 280 - ns (Notes 1,4)

NOTES

Input pulss levels: O to 3.0V; input rige and fall times: 5ns {max); Input and output timing reference level: 1.5V; Output load: 1 TTL gate equivalent CL =
SOpF (min) - for CL greater than 50pF, access time Is derated by 0.16ns per pF. .

2. Tested at inltlal destgn and after major design changes.

8. Typlcal derating 1.6mA/MHz Increase in ICCOP,

4, VCC = 4.5V and 5.5V.
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Specifications HM-6508-8/HM-6508-9

Absolute Maximum Ratings

SUPPIYVOHAGE . .vueirneyeaieriiarasestetansiersarsiesinrittscnssresacsss Crereasesienes P +7.0V

input, Output or /O Voitage Applled .......... freseesanees GND -0.3Vto VCC +0.3V

Storage Temperature Range......... et ieebceresrrecasatar et rrraees ~859C to +150°C

Maximum Package Power Dlssipaﬂon reeeaseanane e easseaereasirareiristortasrasaaan 1 Watt
rbirieetaresesacaanans «vvv... 150C/W (CERDIP Package)

............................ 759C/W (CERDIP Package)

.......................................... 1925 Gates

JUNGHON TOMPEIALUIE ... uveteisesienranenensasarererosrisconassassosessrsssarsistssosveasasns +150°C

Lead Temperatue (Soldering, Ten Seconds) ...................................................... +2750C

CAUTION: Stresses above those listed in the “Absolute Maximum Ratings"” may cause permanent damage {o the device. This Is &
stress only raling and operation of the device at these or any other conditions above those indicated in the operation section of this
specification is not implied.

Operating Conditions

Operating Vollage Range ....... et ssanetenttsanerisaassecaassitiartanatonsisesasintnans +4.5Vto +5.5V
Operating Temperature Ranges:
HMB508-0 . e e oienrensinenecrornsnsrasanecuesetarasssusencceaansnssnssassasssses ~409C to +859°C

HM-6508-8 ~550C to +125°C

D.C. Electrical Specifications vCC = 5V + 10%; Ta = HM-6508-9 -409C to +850C
Ta = HM-6508-8 -559C to +1259C

SYMBOL PARAMETER J MIN I MAX | UNITS | TEST CONDITIONS
iccsB Standby Supply Current - 10 pA 10 =0, VI=VCC or GND
ICCOP Operating Supply Current (Note 3) - 4 mA E = 1MHz, 10 =0, VI=VCC or GND
ICCDR Data Retention Supply Current - 10 pA VCC=20,10=0,Vi= VCC or GND
=VCC
VCCDR VDa!a Retention éupply Voltage 2.0 - v
1] Input Leakage Current - -1.0 +1.0 pA =VCC or GND
102 Output Leakage Current -1.0 +1.0 PA VO =VCCorGND
VIL Input Low Voltage -0.3 0.8 \
VIH Input High Voltage VCC-20 | Vec+03 | v
VoL Output Low Voltage ' - 04 v 10 = 3.2mA
VOH Output High Voitage 24 - v 10 =-0.4mA
Capacitance
SYMBOL PARAMETER | MAX I UNITS I . TEST CONDITIONS
Ct Input Capacitance (Note 2) 6 pF VI=VCC or GND, f = 1MHz
CcOo Output Capacitance (Note 2) 10 pF VO=VCCorGND,f=1 Mﬂz
NOTES:

1. Input pulse levels: 0 to 3.0V; Input rise and fall limes: 5ns (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.

Tested at initial design and after major design changes.

Typical derating 1.5mA/MHz increase in ICCOP.

. VCC = 4.5V and 5.5V.
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Specifications HM-6508-8/HM-6508-9

TYo-2365

A.C. Electrical Specifications VCC = 6V + 10%; T4 = HM-6508-9° -400G to +850C
Ta=HM-6508-8 -550C to +1250C

SYMBOL PARAMETER | MIN l MAX I UNITS | TEST CONDITIONS
(1) TELQV Chip Enable Access Time - 250 ns (Notes 1,4)
(2) TAVQV Address Access.Time - 250 ns {Notes 1, 4)
3) TELdX Chip Enable Output Enable Time 5 160 ns (Notes 2, 4)
4y TWLQZ Wirite Enable Output Disable Time - 160 ns {Notes 2, 4)
(5) TEHQZ Chip Enable Output Disable Time ~ 160 ns (Notes 2, 4)
(6) TELEH Chip Enable Pulse Negative Width 250 - ns (Notes 1,4)
O) TEHEL Chip Enable Pulse Positive Width 100 - ng {Notes 1, 4)
(8) TAVEL Address Setup Time 0 - ns (Notes 1,4)
(9) TELAX Address Hold Time 50 - ns {Notes 1, 4)
(10) TDVWH Data Setup Time ) 110 - ns {Notes 1, 4)
(11) TWHDX | DataHold Time 0 - ns (Notes 1, 4)
(12) TWLEH | Chip Enable Write Pulse Setup Time 130 - ns (Notes 1, 4)
{13) TELWH Chip Enable Write Pulse Hold Time 130 - ns (Notes 1, 4)
(14) TWLWH | Write Enable Pulse Width 130 - ns (Notes 1,4)
(15) TELEL Read or Write Cycle Time 350 - ns (Notes 1, 4)

NOTES:

1. Input pulse levsls: 0 to 3.0V; Input rise and fall times: §ns (max}; Input and output timing reference fevel: 1.6V; Output load: 1 TTL gate equivalent CL =

50pF (min) - for CL greater than 50pF, access time is derated by 0.15ns per pF.
Tested at Initial design and after major design changes.

. Typical derating 1.5mA/MHz increase in ICCOP,

. VCC = 4.5V and 5.5V.

s@pP
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Specifications HM-6508-5

Absolute Maximum Ratings

Oja
GateCount.............
Junction Temperature
Lead Temperatue (Soldering, Ten Seconds)

CAUTION: Stresses above those listed In the "Absolute Maximum Ratings" may cause permanent damage to the device. This Is a
strass only rating and oparation of the device at these or any other conditions above those indicated in the operation section of this
specification is not implied.

Supply Voltage ............. Veereeeetcrreniries PN [, Meeaserareteranresaenrne +7.0V
Input, Output or I/O Voltage Applied
Storage Temperature Range
Maximum Package Power Dissipation .

GND -0.3Vto VCC +0.3V

. -659C10+1500C
.................. 1 Watt

. 150C/W (CERDIP Package) .

. 789C/W (CERDIP Package)

.. 1925Gates

... +1600C

+2759C

Operating Conditions

Operating Voltage Range .........covneees Ceersesasivaes IR R T L T T T CRT PR PO R L., +4.5Vio+56.5V
Operating Temperature Ranges: . ) )
HM-B508=5... . . 0viverosnicestosssnanraserrtssrssssssasnstssasson seeretaannnans eaane 00C to +709C

D.C. Electrical Specifications vCC = 5V + 10%; Ta = HM-6508-5 00C to +70°C

SYMBOL PARAMETER | MIN I MAX l UNITS I TEST CONDITIONS
ICCSB Standby Supply Current - 100 pA 10=0,VI=VCCor GND
ICCOP Operating Supply Gurrent (Note 3) - 4 mA E=1MHz,10 =0,VI = YCC or GND
ICCDR Data Retention Supply Current - 100 pA VCC=20,lI0=0,VI= VCC or GND
E=VCC
VCCDR Data Retention Supply Voltage 2.0 - v
[} Input Leakage Current -1.0 +1.0 pA VI=VCC or GND
10Z i Output Leakage Current -1.0 +1.0 uA VO =VCC or GND
VIL Input Low Voltage -0.3 0.8 v
VIH Input High Voltage VCC-2.0 { VCC+0.3 A
VOL Output Low Voltage - 04 " I0=1.6mA
VOH Output High Voitage 24 - A 10 =-0.2mA
Capacitance
SYMBOL PARAMETER | wax [ unirs | TEST CONDITIONS
Cl Input Capacitance (Note 2) pF Vi=VCC or GND, f= 1MHz
cO Output Capacitance (Note 2) 10 pF VO =VCC or GND, f = 1MHz
NOTES:

1. Input pulse lavels: O to 3.0V; Input rise and fall times: 5ns {max); Input and output timing referenca level: 1.5V; Output load: 1 TTL gate equivalent
CL = 50pF (min) - for CL greater than 50pF, access tims Is derated by 0.15ns per pF.

2. Tested at initial design and after major design changes.

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

4. VCC = 4.5V and 5.5V.

pef} u302271 ootoeus 2
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Specifications HM-6508-5
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~

A.C. Electrical Specifications VCC = 5V x 10%; Tp = HM-6508-5 00C 1o +700C

SYMBOL PARAMETER | MIN ] MAX I UNITS I TEST CONDITIONS
(1) TELQV Chip Enable Access Time - 300 ns - (Notes 1,4)
(2) TAvav Address Access Time - 310 ns ' (Notes 1, 4)
(3) TELQX Chip Enable Output Enable Time 5 200 ns {Notes 2, 4)
{4) TWLQZ Write Enable Qutput Disable Time - 200 ns {Notes 2, 4)
(5) TEHQZ Chip Enable Output Disable Time - 200 ns (Notes 2, 4)
(6) TELEH Chip Enable Pulse Negative Width 300 - ns {Notes 1, 4)
(7) TEHEL Chip Enable Pulse Positive Width 150 - ns (Notes 1, 4)
(8) TAVEL Address Setup Time 10 - ns {Notes 1, 4)
{9) TELAX Address Hold Time 70 - ns Notes 1, 4)
(10) TDVWH | Data Setup Time 130 - ns (Notes 1, 4)
(11) TWHDX | DataHold Time (o] - ns (Notes 1, 4)
{(12) TWLEH Chip Enable Write Pulse Setup Time 160 - ns._ (Notes 1,4)
(13) TELWH Chip Enable Write Pulse Hold Time 160 - ns (Notes 1, 4)
(14) TWLWH | Write Enable Pulse Width 160 - ns (Notes 1,4)
(18) TELEL Read or Write Cycle Time 450 - ns (Notes 1,4)

NOTES:

1. input pulse levels: 0 to 3.0V Input rise and fall times: 5ns (max); Input and output timing reference level: 1.5V; Output load: 1 TTL gate equivalent GL =
50pF (min) - for GL greater than 50pF, access time is derated by 0.15ns per pF.

2. Tested at initial design and after major design changes.

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

4. VCC = 4.5V and 5.5V.

[
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HM-6508
Read Cycle )
- i (8) yaver o madl
A [nexy
(15)
pott-———— TEHEL (7)
o T — N
= [ HIGH
° R RRIRRRIRRRRR
~s-{1EHOZ}e~(5)
iy
e t $ { t t )
REFERENCE | | | | | | I
-1 0 1 2 3 4 L]
TRUTH TABLE
TIME INPUTS OUTPUTS
REFERENCE | E w A D Q FUNCTION
-1 H X X X Z Memory Disabled
0 “~ H Y X ¥4 Cycle Begins, Addresses are Latched
1 L H X X X Qutput Enabled
2 L H X X v Output Valid
3 o H X X v Read Accomplished
4 H X X X Z Prepare for Next Cycle (Same as -1)
5 “ H Vv X z Cycle Ends, Next Cycle Begins (Same as 0)

In the HM-6508 Read Cycle, the address information is
latched into the on chip registers on the falling edge of
E (T = 0). Minimum address setup and hold time require-
ments must be met. After the required hold time, the
addresses may change state without affecting device
operation. During time (T = 1) the data output becomes

enabled;_however, the data Is not valid until during time
(T = 2). W must remaln high for the read cycle. After the
output data has been read, E may return high (T = 3). This
will disable the chip and force the_output buffer to a high
impedance state. After the required E high time (TEHEL) the
RAM is ready for the next memory cycle (T = 4).

Write Cycle

(8) raveL,

(4] TELEL (15)
| e e e — ]
. N ® ! |
o L (12)
TWL
w N\ AN\ N SIS NNNNNNNY

(10) TOVIH —————e] wnox (1)

- | | ! | |
REFERENCE ] | I T 1 ] 1
-1 0 1 2 3 4 B
TRUTH TABLE
TIME INPUTS OUTPUTS
REFERENCE | E W D FUNCTION
-1 H X X X z Memory Disabled
0 x| X Vv X 4 Cycle Begins, Addresses are Latched
1 L N X X Z Write Period Begins
2 L || X \ z Data is Written
3 | H X X r4 Write Completed
4 H X X X Z Prepare for Next Cycle (Same as ~1)
5 ~ X v X z Cycle Ends, Next Cycle Begins (Same as 0)
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HM-6508

The write cycle is initiated by the falling edge of E which
latches the address information into the on chip registers.
The write portion of the cycle is defined as both Eand W
being low simultaneously. W may go low anytime during the
cycle provided that the. write enable pulse setup time
(TWLEH) is met. The write portion of the cycle is terminated
by the first rising edge of either E or W. Data setup and hold
times must be referenced to the terminating signal.

If a series of consecutive write cycles are to be performed,
the W line may remain low until all desired locations have
been written. When this method is used, data setup and
hold times must be referenced to the rising edge of E. By

positioning the W pulse at different times within the E low
time (TELEH), various types of write cycles may be
performed.

If the E low time (TELEH) is greater than the W pulse
(TWLWH) plus an output enable time (TELQX), a combina-
tion read write cycle is executed. Data may be modified an
Iindefinite number of times during any write cycle (TELEH).
The data input and data output pins may be tied together for
use with a common 1/0 data bus structure, When using the
RAM in this method allow a minimum of one output disable
time (TWLQZ) after W goes low before applying input data
to the bus. This will insure that the output buffers are not
active.
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