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746 2305
& HARRIS

-6504

4096 x 1 CMOS RAM

Features ) pi
¢ LowPowerStandby................. seesensisrananes 125uW Max. Tlo';?n‘ésvs
* Low Power Operation ............... Creeeeraes 35mW/MHz Max.
P aod1 Tshvee
* Extremely Low Speed-Power Product A1[]2 17[] A6
¢ Data Retention....... feeescrnsnaanin rirerraens ceees @ 2,0V Min.
A2(]3 16[] A7
¢ TTL Compatible Input/Output
aa[]s 15[] A8
¢ Three-State Output
as[djs  14[JAs
e Standard JEDEC Pinout .
) as[]s 13{] A0
* Fast Access Time .......... tetrertennarrranans .. 120/200ns Max.
afl}7 12[] A1
* Wide Operating Temperature Ranges: wils 1o
P HM-6504-9.......ciiiiiiiiiiiiirenirranes ...—400C to +850C enodo 1ohe
> HM-6504~8........0000vune. Ceererrerraeenes -650Cto +1250C
® 18 Pin Package for High Density : Lee
® On-Chip Address Register ) TOP VIEW

¢ Gated Inputs—No Pull Up or Pull Down Resistors Required

Al_AD VCC A6

Description

The HM-6504 is a 4096 x 1 static CMOS RAM fabricated using self-
aligned silicon gate technology. The device utilizes synchronous circuitry
to achieve high performance and low power operation.

On chip latches are provided for addresses, data input and data output
allowing efficient interfacing with microprocessor systems. The data output
can be forced to a high impedance state for use in expanded memory ar-
rays.

Gated inputs allow lower operating current and also eliminates the need for
pull-up or pull-down resistors. The HM-6504 is a fully static RAM and may PIN NAMES
be maintained in any state for an indefinite period of time.

A — Address Input D — Data Input
Data retention supply voltage and supply current are guaranteed over tem- E — Chip Enable  Q — Data Output
perature. W — Write Enable

64 x 64
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CAUTION: Electronic devices are sensitive to electrostatic discharge. Proper |.C. handling procedures should be folfowed.
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Specifications HM-6504S-8 T Y023 05

T e — aeectaooy+

Absolute Maximum Ratings §
SupplyVoltage ....ccveuviicevnnninns Cerdeceectecaererireriarey N £ o
Input, Output or /O Voltage Applled .............. .. GND -0.3Vto VCC +0.3V EI
Storage Temperature Range.......... [ .. ireieaas veinveen. =650C to +1500C
Maximum Package Power Dissipation . .vvvveviiiiieiiiiiiiiiiiiiecierassnrmrsiitenseroncsannss . 1 Watt =
Gjc e reeererenreerernana, e eeer et ey 2°C/W(CERDIPPackage).TBDOC/W(LCCPackage)
Bja «reeneniriaiens .660C/W (CERDIP Package), TBDOC/W (LCC Package)

Gate Count.............
Junction Temperature
Lead Temperature (Soldering, Ten Seconds).........veverrnvnnnss et rrereraeraan R, Ceeenes +2750C

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

Operating Conditions

Operating Voltage Range ............ TSN RPN Preeerenens R vo.. +4.5Vi0 +5.6V
Operating Temperature Ranges:
HM-6504S-8 .......... Ceresrieeeees hraeacaiseeas A -550C to +1250C

D.C. Electrical Specifications VvCC = 5V + 10%; Ta = HM-650458-8 -550C {o +1250C

symeoL | - PARAMETER [ min | wmax | units TEST CONDITIONS
ICCSB Standby Supply Current - 50 pA 10=0,E=VCC-0.3V
ICCOP Operating Supply Current (Note 3) - 7 mA E= 1MHz, 10 =0, VIi=GND
ICCDR Data Retention Supply Current i - 25 pA 10=0,VCC =2,0V,E=VCC
VCCDR Data Retention Supply Voltage 2.0 - \
1t Input Leakage Current -1.0 +1.0 pA Vi=VCC or GND
10Z Qutput Leakage Current -1.0 +1.0 uA VO =VCC or GND-
VIL Input Low Voltage -0.3 0.8 \
VIH Input High Voltage VCC-2.0 | VCC+0.3 \
VoL Output Low Voitage - 04 A 10 =2.0mA
VOH1 ) Output High Voltage 24 - Vv 10=-1.0mA
VOH2 Qutput High Voltage (Note 2) VCC-0.4 - v 10 =-100pA
Capacitance
symeoL PARAMETER [ max | unirs | TEST CONDITIONS
Cl Input.Capacitance (Note 2) 8 pFr VI=VCC or GND, f = {MHz
cO Qutput Capacitance (Note 2) 10 pF VO =VCC or GND, f = 1MHz
NOTES:

1. Input pulse levels: O to 3.0V; Input rise and fall times: 6ns (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 5mA/MHz increase in ICCOP.

. VCC = 4.5V and 5.5V.

N
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Specifications HM-6504S-8

HARRIS SEMICOND SECTOR 45 DEJ} uaoza7y oouoe?s & |

T Yo -2305

A.C. Electrical Specifications VCC = 5V + 10%; T = HM-65045-8 ~559C to +125°C

SYMBOL PARAMETER l MIN ] MAX ! UNITS I TEST CONDITIONS
(1) TELQV Chip Enable Access Time - 120 ns (Notes 1, 4)
(2) TAVQV Address Access Time - 120 ns (Notes 1,4)
(3) TELQX Chip Enable Qutput Enable Time 5 - ns (Notes 2, 4)
(4) TEHQZ Chip Enable Output Disable Time - 50 ns (Notes 2, 4)
(5) TELEH Chip Enable Pulse Negative Width 120 - ~ns (Notes 1,4)
{6) TEHEL Chip Enable Pulse Positive Width 50 - ns (Notes 1, 4)
{7) TAVEL Address Setup Time o] - ns (Notes 1, 4)
{8) TELAX Address Hold Time 40 - ns (Notes 1,4)
(9) TWLWH Write Enable Pulse Width 20 - ns (Notes 1, 4)
{10) TWLEH Write Enable Pulse Setup Time 70 - ns (Notes 1, 4)
(11) TWLEL Early Write Pulse Setup Time - ns (Notes 1,4)
(12) TWHEL Write Enable Read Mode Setup Time - ns {Notes 2, 4)
(13) TELWH Early Write Puise Hold Time 40 - ns (Notes 1, 4)
(14)TDVWL | Data Setup Time - ns (Notes 1,4)
{15) TDVEL Early Write Data Setup Time - ns (Notes 1,4)
(16) TWLDX Data Hold Time 25 - ns {Notes 1,4)
(17) TELDX Early Write Data Hold Time 25 - ns (Néles 1,4)
{18) TELEL Read or Write Cycle Time 170 - ns (Notes 1, 4)

NOTES: :

1. Input pulse levels: O to 3.0V; input rise and fall times: 5ns {(max); Input and output timing reference level: 1.5V; Output load: 1 TTL gate equivatent

CL = S0pF (min) - for CL greater than 50pF, access time is derated by 0.15ns per pF.

roP

Tested at initial design and after major design changes.
. Typical derating SmA/MHz increass in ICCOP.
. VCC = 4.5V and 5.5V.
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Specifications HM-6504S-9 T 4. 23 -05

Absolute Maximum Ratings é
SupplyVoltage ....oevivivnniisnies Ceevercacesesens e rreiaas ernaerararaesnrasinsetsnsisannne +7.0v (L]
Input, Quiput or I/O Voltage Apphed GND -0.3Vto VCC +0.3V EI
Storage Temperature RANGE . ... v v vrriceesenenirnieiassotittacaiosasionirerstreeses -650C to +150°C T
Maximum Package Power Dlsslpatlon ............................................................. 1 Watt
Bl veornenrineriiii e PP PPN 120C/W (CERDIP Package), TBD°C/W (LCC Package)
Oja ..o ,869C/W (CERDIP Package), TBDOC/W (LCC Package)

Gate Count...... N
Junction Temperature ......ccociiiiiiisrnnecnnericasses
Lead Temperature (Soldering, Ten Seconds)

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

Operating Conditions

Operating Vollage Range ........oiiiiiiistiieiitiecsaraniiinitnsirneeseanias PR +4.5Vto +5.5V
Operating Temperature Ranges:
HM-6504S-9 ....ccvviiiiieacnsnrienas Lt aeaana et abenes -40°C to +859C

D.C. Electricatl Specifications VCC = 5V + 10%; Ta = HM-65045-9 -400C to +85°C

SYMBOL | PARAMETER I MIN I MAX UNITS TEST CONDITIONS
ICCSB Standby Supply Current - 25 pA 10=0, E=VvCC-0.3v
Iiccor Operating Supply Current (Note 3) - 7 mA E=1MHz,10=0,VI=GND
ICCDR Data Retention Supply Current - 15 pA 10 =0,VCC = 2.0V, E=vce

VCCDR Data Retention Supply Voltage 2.0 - A
1 Vlnput Leakage Current -1.0 +1.0 BA =VCC or GND
10Z Output Leakage Current -1.0 +1.0 pA VO =VCC or GND
viL Input Low Voitage -0.3 08 v
VIH Input High Voltage VCC-2.0 | VCC+0.3 \
VOL Output Low Voltage - 04 \ 10 =2.0mA
VOH1 Qutput High Voltage 24 - v 10 =-1.0mA
VOH2 Output High Vohgge (Note 2) VCC-0.4 - Vv 10 =-100pA
Capacitance
SYMBOL PARAMETER | max | units | TEST CONDITIONS
Ct Input Capacitance (Note 2) 8 pF VI=VCC or GND, f = 1MHz
CcO Output Capacitance (Note 2) 10 pF VO =VCC or GND, f= 1MHz
NOTES:

1. Input pulse levels: 0 to 3.0V; Input rise and- fall timas: 5ns {max); input and oulput timing reference leval: 1.5V; Output load: 1 TTL gate
equivalent CL = 50pF (min} - for CL greateér than S0pF, access time is derated by 0.15ns per pF.

Tested at initial design and after major design changes.

. Typical deraling 5mA/MHz increase in ICCOP.

. VCC = 4.5V and 5.5V,

s
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Specifications HM-6504S-9

A.C. Electrical Specifications vCC = 5V  10%; Ta = HM-6504S-8 -400C to +85°C

SYMBOL PARAMETER I MIN | MAX l UNITS I TEST CONDITIONS
(1) TELQV Chip Enable Access Time i - 120 ns (Notes 1,4)
(2) TAVQV Address Access Time - '1 20 ns {Notes 1,4)
(3) TELQX Chip Enable Output Enable Time 5 - ns {Notes 2, 4)
(4)TEHQZ Chip Enable Output Disable Time - 50 ns (Notes 2, 4)
{5) TELEH Chip Enable Pulse Negative Width 120 - ns (Notes 1, 4)
{6) TEHEL Chip Enable Pulse Posltive Width 80 - ns (Notes 1,4)
{7) TAVEL Address Setup Time 0 - ns {Notes 1, 4)
(8) TELAX Address Hold Time 40 - ns (Notes 1,4)
(9) TWLWH Wirite Enable Pulse Width 20 - ns (Notes 1,4)
(10) TWLEH Write Enable Pulse Setup Time 70 - ns (Notes 1, 4)
(11) TWLEL Early Write Pulse Setup Time 0 - ns (Notes 1,4)
(12) TWHEL Write Enable Read Mode Setup Time 0 - ns {Notes 2, 4) ,
(13) TELWH Early Write Pulse Hold Time 40 - ns {Notes 1, 4)
{(14) TOVWL Data Setup Time 0 - ns (Notes 1,4)
(15) TDVEL Early Write Data Setup Time [o] - ns {Notes 1, 4)
(16) TWLDX | DataHold Time ) 25 - ne (Notes 1,4) :
(17) TELDX Early Write Data Hold Time 25 - ns (Notes 1,4) 'g
(18) TELEL Read or Write Cycle Time 170 ) - ns ) (Notes 1, 4)
NOTES:

1. Input pulse levels: 0 to 3.0V; 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.

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

3. Typical derating 5mA/MHz increase in ICCOP. .

4. VCC = 4.5V and 5.5V. 1
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Specifications HM-6504B-8

qub-Z,SoS

Absolute Maximum Ratings

SUDDIY VOMAIE .+ .t iiiiuireneeeeeeeenitaeretaneeasnnsnsssersssssrssrneeoaenasoncnsenss PP, +7.0V
Input, Output or I/O Voltage Applied .......eivei i ir et it ieiciarie i renrenss GND -0 3Vto VCC +0.3V
Storage Temperature Range . . ... vvvier et vnrenieeseneinsenerneeneensenans o ieaieane .. -650C to +1509C
Maximum Package Power DISSIPAION ... vuuveereiereenriiettiiee et riiieeererneeeserensansesees 1 Watt
Bic v e eresacataaraeenaaen 120G/W (CERDIP Package), TBDOC/W (LCC Package)
B i Ceresrrareaarens 669C/W (CERDIP Package), TBDOC/W (LCC Package)
GateCount.........covivuennnn PN TR T P 7000 Gates
JUNCHON TEMPETAtUIE Lo ivriiniiariieineienieeiaeareneenreneense Cereenans e i ti et +1500C
Lead Temperature (Soldering, Ten Seconds) ...................................................... +2750C

CAUTION:  Stresses above those listed in the “Absolute Maximum Ratings” may cause permanent damage io the device. This Is a
siress 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

Operating Volage RaNGE .. .oovuvervrrinie e sinestieteraeeensennsstnnrenassennsonesens +4.5Vto +5.5V
Operating Temperature Ranges:
HM-6504B-8 ............. b e eee e e et e e e e st e aaanay -559C 10 +1259C

D.C. Electrical Specifications vCC = 5V £ 10%; Tp = HM-6504B-8 -550C to +1259C

SYMBOL PARAMETER MIN MAX UNITS fEST CONDITIONS
lccss Standby Supply Current - 50 uA {0=0,E=VvCC-0.3V
ICCOP Operating Supply Current (Note 3) - 7 ) mA E= 1MHz,10 =0, Vi= GND
ICCDR Data Retention Supply Current - 25 pA 10=0,VCC =2.0V,E=VCC

VCCDR Data Retention Supply Voltage 2.0 - v
[} Input Leakage Current -1.0 +1.0 HA =VCC or GND
10Z Output Leakage Current -1.0 +1.0 pA VO =VCC or GND
ViL Input Low Voltage -0.3 08 \ 7
VIH Input High Voltage VCC-2.0 | VCC+0.3 \
VOL Output Low Voltage - 04 \ 10=2.0mA
VOH1 Output High Voltage 24 - v =-1.0mA
VOH2 Output High Voitage (Note 2) VCC-04 - \ 10 = -100pA
Capacitance
SYMBOL PARAMETER | wmax | units | TEST CONDITIONS
Ci Input Capacitance (Nofe 2) 8 pF Vi=VCC or GND, f = 1MHz
co Output Capacitance (Note 2) 10 pF VO =VCCorGND, f=1MHz
NOTES:

1. Input pulse levels: 0 to 3.0V; Input rise and fall times: &ns (max); Input and output timing reference level: 1.5V; Oulput load: 1 TTL gate

equivalent CL = 50pF (min) ~ for CL greater than §0pF, access time is derated by 0.16ns per pF.

NP

Tested at initial design and afler major design changes.
Typical derating 5mA/MHz increase in ICCOP.
VCC =

4.5V and 5.5V.
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Specifications HM-6504B-8 T Y-23 65

A.C. Electrical Specifications vCC = 5V + 10%; T = HM-6504B-8 -559C to +1250C

SYMBOL PARAMETER [ mn | wax | units | TEST CONDITIONS
[1)] TEI;QV Chip Enable Access Time - 200 ns (Notes 1, 4)
(2) TAVQV Address Access Time - 220 ns (Notes 1,4)
{3) TELQX -Chip Enable Output Enable Time 5 - ns ) (Notes 2, 4)
4 TEHOZ | ChipEnable Output Disable Time - | e ns {Notes 2, 4)
{5) TELEH Chip Enable Pulse Negative Width 200 - ns (Notes 1, 4)
(6) TEHEL Chip Enable Pulse Positive Width 90 - ns (Notes 1, 4)
(7) TAVEL Address Setup Time 20 - ns {Notes 1, 4)
(8) TELAX Address Hold Time 50 - ns (Notes 1,4)
(9) TWLWH Write Enable Pulse Width 60 - ns (Notes 1, 4)
{10) TWLEH Write Enable Pulse Setup Time 150 - ns (Notes 1,4)
(11) TWLEL Early Write Pulse Setup Time o} - ns (Notes 1, 4)
{12) TWHEL Write Enable Read Mode Setup Time 0 - ns (Notes 2, 4)
(13) TELWH Early Write Pulse Hold Time 60 - ns {Notes 1,4)
{14) TDVWL Data Setup Time 0 - ns (Notes 1,4)
{15) TDVEL Early Write Data Setup Time (o] - ns (Notes 1, 4)
(16) TWLDX Data Hold Time 60 - ns (Notes 1,4)
(17) TELDX Early Write Data Hold Time 60 - ns (Notes 1,4)
(18) TELEL Read or Write Cycle Time 290 - ns (Notes 1,4)

NOTES:

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

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

3. Typical derating SmA/MHz increase in ICCOP.

4. VCC = 4,5V and 5.5V,
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Specifications HM-6504B-9

[ ——

Absolute Maximum Ratings §
SUPPIYVOIAGE .0t tvinnteirecntrenarraneeeneesnneenineens v trreeaeees e, oo 7.0V C?
Input, Output or I/O Voltage Applled ....... . heeeseanseans GND -0 3V to VCC +0.3V E
Storage Temperature Range.........c.u... b a e s e e e et et ar e -659C to +1500C T
Maximum Package Power Dissipation .............
Ojg <eeeee- Chrarreseanes FS veeeenn . 120C/W (CERDIP Package). TBDOC/W (LCC Package)
L Creieiiaanyaes 660C/W (CERDIP Package), TBDOG/W (LGC Package)
Gate Count........ Cereeieeiaier ey . 7000 Gates
Junction Temperature .......ccevenviiiiiiicesivices h vttt fanr i eraennen i, +150°C
Lead Temperature (Soldering, Ten Seconds)....o.vvvvriieieinvennininanas hirieanas Creereeeeaenaes +2759C

CAUTION: Stresses above those listed in the “Absolute Maximum Ratings” may cause permanent damage 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 operation section of this
specification is not implied.

Operating Conditions

OperatingVoltageRange ........cvvevvvveeennerns FETEPPINN sy ereeseeerenes veree. +4.5Vi0-+5.5V
Operating Temperature Ranges: :
HM-6504B-9 .......cccouenue it e e aaas e ~400C to +85°C

D.C. Electrical Specifications vCC = 5V + 10%; Tp = HM-6504B-9 -409C to +85°C

SYMBOL PARAMETER I wmn | wmax [ units | TEST CONDITIONS
ICCSB Standby Supply Current - 25 pA 10=0,E=VCC-0.3V
ICCOP Operating Supply Current (Note 3) - 7 mA E=1MHz,10=0,VI=GND 7
ICCDR Data Retention Supply Current - 15 pA 10=0,VCC=2.0V,E=VCC
VCCDR Data Retention Supply Voltage 2.0 - \'

] Input Leakage Current -1.0 +1.0 pA VI=VCCor GND
10Z Output Leakage Current -1.0 +1.0 uA VO =VCCorGND
VIL Input Low Voltage -0.3 08 \'
VIH input High Voltage VCC-2.0{ VCC+0.3 v
VOL Output Low Voitage - 04 A 10 =2.0mA
VOH1 Output High Voltage 24 - v 10 =-1.0mA
VOH2 Output High Voltage (Note 2) VCC-04 - v 10 =-100pA
Capacitance
SYMBOL PARAMETER | max | unirs | TEST CONDITIONS
Cl Input Capacitance (Note 2) 8 pF VI =VCC or GND, f = 1MHz
) Cco Qutput Capacitance (Note 2) 10 pF VO =VCC or GND, f=1MHz
NOTES:

1. Input pulse levels: O to 3.0V; Input rise and fall 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, access time is derated by 0.15ns per pF.

Tested at initial design and affer major design changes.

Typical derating 5SmA/MHz increase in ICCOP.

VCC = 4.5V and 5.5V.

Hhop
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Specifications HM-6504B8-9 T Ylp-237C5
A.C. Electrical Specifications VCC = 5V  10%; T = HM-6504B-9 -409C to +850C _

SYMBOL 1 7 PARAMETER | MIN ' MAX l UNITS I TEST CONDITIONS
(1) TELQV Chip Enable Access Time - 200 ns (Notes 1,4)
(2) TAVQV Address Access Time - 220 ns (Notes 1,4)
(3) TELQX Chip Enable Output Enable Time 5 - ns (Notes 2, 4)
(4) TEHQZ Chip Enable Output Disablefime - 80 ns {Notes 2, 4)
(5) TELEH Chip Enable Pulse Negative Width 200 - ns {Notes 1, 4)
(6) TEHEL Chip Enable Pulse Positive Width 90 - ns (Notes 1, 4)
(7) TAVEL Address Setup Time 20 - ns (Notes 1,4)
(8) TELAX Addl;ess Hold Time 50 - ns (Notes 1,4)
(9) TWLWH Write Enable Pulse Width 60 - ns (Notes 1,4)
(10) TWLEH | Write Enable Puise Setup Time 150 - ns (Notes 1, 4)
(11) TWLEL Early Write Pulse Setup Time 0 - ns (Notes 1,4)
(12) TWHEL | Write Enable Read Mode Setup Time 0 - ns . (Notes 2,4)
(13) TELWH Early Write Pulse Hold Time 60 - ns (Notes 1, 4)
(14) TDVWL Data Setup Time o] - ns {Notes 1,4)
(15) TDVEL Early Write Data Setup Tlmer o] - ns {Notes 1, 4)
(16) TWLDX | DataHold Time 60 - ns (Notes 1,4)
{17) TELDX Early Write Data Hold Time 60 - ns (Notes 1, 4)
{18) TELEL Read or Write Cycle Time 290 - ns (Notes 1, 4)

NOTES:

1. Input pulse levels: O to 3.0V; 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 0.16ns per pF.

Tested at initial design and after major design changes.

. Typical derating 5SmA/MHz increase in ICCOP.

. VCC = 4.5V and 5.5V.

N
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Specifications HM-6504-8 -

. <
Absolute Maximum Ratings P
- 0N
SUDBIY VOB - . vttt ittt ien it et rte et et e e eaerteraraneenseseentonstasnartsenecnroesens +7.0V w0
Input, Output or 1/O Voltage Applied «....ccovivereiiiii it ii e riaeaencrns . GND -0.3Vto VCC +0.3V E'
Storage Temperature Range......... e bt te et s na et e et rraan PN -659C to +1500C
Maximum Package Power DiSSiDaton «...cvuueiriieeiiiiiieiin e inenceenrornreesninecnesresnasnssnsos 1 Watt I
Ojc coreeeinniiiiiiiiii re ... 120C/W (CERDIP Package), TBDOC/W (LCC Package)
Oja ...869C/W (CERDIP Package), TBDOC/W (LCC Package)
LT o O 7000 Gates
JUNCHON TEIMPEFAIUIE ...ttt it it ettt cteenereeeaenn v ervtetenetannerasonsonsonsenens +1500C
Lead Temperature (Soldering, TEN SE0ONAS) . .« v vuvvruiettunrereerereesnessnsernessnarsanssnates +275°C
CAUTION:  Stresses above those listed in the "Absolute Maximum Ratings” may cause permanent damage fo the device. This is a
stress only rating and operation of the device at these or any other conditions above those indicated In the operation section of this
specilication is not implied.
Operating Conditions
Operating Voltage RANGE . .....cuiuirarii i etirinrieestrerrnnsenieacescnsenasnsensen ,. +4.5Vto+5.5V
Operating Temperature Ranges:
HM=B504-8 . ..t eiiiiiiiteieitetireeanreanreneesenneenesensssnnsonnesenassnss -550C to +1250C
D.C. Electrical Specificationsvce = 5V + 10%; Tp = HM-6504-8 -550C to +1250C wE
- . S S
SYMBOL PARAMETER [ mn | wmax | units | TEST CONDITIONS 58
ICCSB Standby Supply Current - 50 pA 10=0,E =VCC-0.3V
ICCOP Operating Supply Current (Note 3) - 7 mA E =1MHz,10 =0, Vi=GND
ICCDR Data Retention Supply Current - 25 pA 10=0,VCC=20V,E=VCC
VCCDR Data Retention Supply Voltage 2.0 - v
] Input Leakage Current =1.0 +1.0 A Vi=VCC or GND
102 Qutput Leakage Current -1.0 +1.0 pA VO =VCC or GND
VIL input Low Voltage -0.3 0.8 Vv
VIH Input High Voltage VCC-2.0| VCC+0.3 v
VOL Output Low Voltage - 04 v 10=2.0mA
VOH1 Output High Voltage 24 - \ 10 =-1.0mA
VOH2 Output High Voltage (Note 2) VCC-0.4 - \ 10 = -100pA
Capacitance
SYMBOL PARAMETER | max | unrs | TEST CONDITIONS
Ci Input Capacitance (Note 2) 8 pF VI =VCC or GND, = 1MHz
co Output Capacitarice (Note 2) 10 pF VO =VCC or GND, f=1MHz
NOTES:
1. Input pulse levels: 0 fo 3.0V; Input rise and fall times: &ns (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.
2. Tested at initial design and after major design changes.
3. Typical derating 5mA/MHz increase in ICCOP.
4. VCC =4.5V and 5.5V.
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Specifications HM-6504-8 T 9623 -05
A.C. Electrical Specifications VCC = 5V + 10%; Ta = HM-6504-8 -550C to +125°C .

SYMBOL PARAMETER l MIN I MAX ' UNITS | TEST CONDITIONS
(1) TELQV Chip Enable Access Time - 300 ns {Notes 1,4)
(2) TAVQV Address Access Time - 320 ns {Notes 1, 4)
(3) TELQX Chip Enable Output Enable Time 5 - ns {Notes 2, 4)
(4) TEHQZ Chip Enable Output Disable Time - 100 ns (Notes 2, 4)
(5) TELEH Chip Enable Pulse Negative Width 300 - ns (Notes 1, 4)
(6) TEHEL Chip Enable Pulse Positive Width 120 - ns (Notes 1,4)
(7) TAVEL Address Setup Time 20 - ns (Notes 1, 4)
(8) TELAX Address Hold Time 50 - ns (Notes 1,4)
(9) TWLWH Write Enable Pulse Width 7 80 - ns (Notes 1,4)
(10) TWLEH Write Enable Pulse Setup Time 200 - ns (Notes 1, 4)
{11) TWLEL Early Write Pulsé Setub Time 0 7 - ns {Notes 1, 4)
{12) TWHEL | Write Enable Read Mode Setup Time [o] - ns (Note 2, 4)
(13) TELWH | Early Write Puise Hold Time 80 - ns . (Notes 1,4)
(14) TDVWL | Data Setup Time 7 0 - ns (Notes 1,4)
(15) TDVEL Early Write Data Setup Time o] - ns (Notes 1,4)
(16) TWLDX | Dafa Hold Time 80 - ns (Notes.1, 4)
{(17) TELDX Early Write Data Hold Time 80 - ns {Notes 1,4)
(18) TELEL Read or Write Cycle Time 7 420 - 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 CL = 50pF (min} - for CL greater than S0pF, access time is derated by 0.15ns per pF.

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

3. Typical derating SmA/MHz increase in ICCOP.

4. VGG = 4.5V and 5.5V.
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Specifications HM-6504-9

<

Absolute Maximum Ratings 8

SupplyVoltage ...cevvvirvariiniriee rrrereerreestaraaresiares PRI R T T LT R TP T T +7.0V ‘-?

Input, Qutput or I/O Voltage Applied ....... ferescersenans I T GND -0.3Vto VCC +0.3V E

Storage Temperature Range....ovvevuisssnons R e veeeens , ~659C 10 +1500C T
Maximum Package Power Dissipation . e e v e s v s e et e rtarene Chersunves 1 Watt
OJc + v v e R 12°C/W (CERDIP Package), TBDOC/W (LCC Package)
P 66°C/W (CERDIP Package), TBDOC/W (L.CC Package)
Gate Count......... e eaer e e 7000 Gates
JUNcoN TOMPEratUI® «u..veeriiiiiiiiriiccreninareirearasrarensraronns Ceereren e saes . +1500C
Lead Temperature (Soldering, Ten Seconds) ...................... ereertaecrterereraeny vereseees +2750C

CAUTION: Stresses above those listed In the “Absolute Maximum Ratings" may cause permanent damage 1o the device. This Is a
stress only rating and operation of the device at these or any other conditions above those Indicated In the operation section of this
spacification Is not implied.

Operating Conditions

Operating Voltage Range ........ i et ase e i i ey e rieeanas +4,56Vio+5.5V
Operating Temperature Ranges:
HM=B5048 .. .uituvuvienrainiiniraniiinrscarocectorsrnsararnines TP P -400°C 1o +850C

D.C. Electrical Specifications VCC = 5V + 10%; Ta = HM-6504-2 -409C to +850C

SYMBOL PARAMETER MIN MAX UNITS TEST CONDITIONS
ICCSB Standby Supply Current - 25 pA 10 =0,E =VCC-0.3V
{CCOoP Operating Supply Current (Note 3) - 7 mA E = 1MHz,10=0,VI = GND
ICCDR Data Retention Supply Current - 15 pA 10=0,VCC=2.0V,E=VCC

VCCDR Data Retention Supply Voltage 2.0 - \
{ Input Leakage Current -1.0 +1.0 pA VIi=VCC or GND
10z Output Leakage Current -1.0 +1.0 pA VO =VCC or GND
VIL Input Low Voltage ) -0.3 0.8 v
VIH Input High Voitage VCC-2.0 | VCC+0.3 \
VOL Output Low Voltage - 04 v 10 = 2.0mA
VOH1 Output High Voltage 24 - Vv 10 =-1.0mA
VOH2 Output High Voitage (Note 2) VCC-0.4 - v 10 = -100pA
Capacitance )
SYMBOL PARAMETER [ max | unis | TEST CONDITIONS
Cl Input Capacitance (Note 2) 7 8 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 fall times: 5ns (max); Input and output timing reference level: 1.5V; Output load: 1 TTL gate
equivalent CL. = S0pF (min) - for CL greater than 50pF, access tims Is derated by 0.15ns per pF.

Tested at initial design and after major design changes.

. Typical derating 5mA/MHz increase in ICCOP.

. VCC = 4.5V and 5.5V.

Awp
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Specifications HM-6504-9

o — o 1 et

A.C. Electrical Specifications vCC = 5V + 10%; Ta = HM-6504-9 -40°C to +850C

SYMBOL PARAMETER ' MIN | MAX | UNITS l TEST CONDITIONS
(1) TELQV Chip Enable Access Time ) - 300 ns (Notes 1, 4)
(2) TAVQV Address Access Time i - 320 ns {Notes 1,4)
(3) TELQX Chip Enable Output Enable Time ] - ns (Notes 2,4)
7(4) TEHQZ Chip Enable Qutput Disable Time - 100 ns (Notes 2, 4)
(5) TELEH Chip Enable Pulse Negative Width 300 - ns {Notes 1,4)
(6) TEHEL Chip Enable Pulse Positive Width 120 - ns (Notes 1, 4)
{7) TAVEL Address Setup Time 20 - ns (Notes 1, 4)
(8) TELAX Address Hold Time ) 50 - ns (Notes 1,4)
{9) TWLWH Write Enable Pulse Width 80 - ns {Notes 1, 4)
{10) TWLEH Write Enable Pulse Setup Time 200 - ns (Notes 1,4)
{(11) TWLEL Early Write Pulse Setup Time 4] - ns {Notes 1, 4)
(12) TWHEL | Write Enable Read Mode Setup Time (o] - ns (Notes 2, 4)
(13) TELWH. | Early Write Pulse Hold Time 80 - ns (Notes 1,4)
(1 4) TDVWL Data Setup Time o] - ns (Notes 1, 4)
(15) TDVEL Early Write Data Setup Time 0 - ns (Notes 1, 4)
(16) TWLDX Data Hold Time 80 - ns (Notes 1, 4)
(17) TELDX Early Write Data Hold Time 80 - ns . (Notes 1,4)
{18) TELEL Read or Write Cycle Time 420 - ns (Notes 1, 4)

NOTES:

1. Input pulse levels: O to 3.0V; 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.

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

3. Typical derating 5mA/MHz increase in ICCOP.

4. VCC = 4.5V and 5.5V.
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HM-6504
Read Cycle
1 B8
A
'E[E!l TELE! TeLen(18) TeHeL—n ()
. X 51 )
L Teox e 0 (4] VEHM—J t
HIGH-2 RIGH-2
Q VALID GATA DUTPUT .
w HIGH
TME l f ’ ’ ' ’
REFERENCE T | T ] ¥ T 1
-1 0 1 2 3
TRUTH TABLE
TIME _  INpuTS OUTPUT
REFERENCE E A Q FUNCTION
-1 H X X z Memory Disabled
0 _\_ H v 4 Cycle Begins, Addresses are Latched
1 L H X X Output Enabled
2 L H X v Output Valid
3 o~ H X v Read Accomplished
4 H X X z Prepare for Next Cycle (Same as - 1)
5 RS H v z Cycle Ends, Next Cycle Begins {Same as 0)

The address information is latched in the on chip registers
on the falling edge of E (T = 0). Minimum address set up
and hold time requirements must be met. After the required
hold time, the addresses may change state without affecting
device operation. During time (T = 1) the output becomes

enabled but data is not valid until during time (T = 2). W
must remain high until after time (T = 2). After the output
data has been read, E may return high (T = 3). This will disa-
ble the output buffer and all inputs and ready the RAM for
the next memory cycle (T = 4).

Early Write Cycle

(R RIS
LXRRRRELS

-

eLeL (18] n —1

T 6}
4] h;

TWLEL

2N AN

P=-TELDX:

| BRI XTI LT LTS
S0 20 %020 050 % % 6% % 0% %0 % % XXX

TOVEL
K NEXT DATA

0 HIGH-Z
e [ { 1 4 |
REFERENCE ] ] 1 I | 1
1 0 1 2 3 4
TRUTH TABLE
TIME _ _INPUTS OUTPUT FUNCTION
REFERENCE E w A D Q
-1 H X X X 4 Memory Disabled
0 R L v v z Cycle Begins, Addresses are Latched
1 L X X X z Write in Progress Internally
2 . X X X z Write Completed
3 H X X X z Prepare for Next Cycle (Same as - 1)
4 3 L \ \ z Cycle Ends, Next Cycle Begins (Same as 0)

The early write cycle is the only cycle- where the output is
guaranteed not to become active. On the falling edge of
E (T.= 0), the addresses, the write signal, and the data input
are latched In on chip registers. The logic value of W at the
time E falls determines the state of the output buffer for that
cycle. Since W is low when E falls, the output buffer is
latched into the high impedance state and will remain in that

state until E returns high (T = 2). For this cycle, the data in-
putis latched by E going low; therefore data set up and hold
times should be referenced to E. When E (T = 2) returns to
the high state the output buffer and all inputs are disabled
and all signals are unlatched. The device is now ready for
the next cycle.
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Late Write Cycle

TIME '
REFERENCE | —l
1 L] )
TRUTH TABLE
TIME _ _INPUTS OUTPUTS
REFERENCE E w A D Q FUNCTION
-1 H X X X z Memory Disabled
0 _\_ H Vv X 4 Cycle Begins Addresses are Latched
1 L w X v X Write Begins, Data Is Latched
2 L H X X X Write In Progress Internally
3 A I H X X X Write Completed
4 H X X X z Prepare for Next Cycle (Same as -1)
5 -\_ H \ X Z Cycle Ends, Next Cycle Begins (Samse as 0)

The late write cycle Is a cross between the early write cycle
and the read-modify-write cycle.

Recall that in the early write the output Is guaranteed to
remain high impedance, and in the read-modify-write the
output is guaranteed valid at-access time. The late write is

between these two cases. With this cycle the output may
become active, and may become valid data, or may remain
active but undefined. Valld data Is written into the RAM if
data setup, data hold, write setup and write pulse widths are
observed.
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