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- BHARRIS "HM-6551

256 x 4 CMOS RAM

Features ‘ . Pinout
. TOP VIEW

reereenrrans 50uW Max.
...... 20mW/MHz Max.
cereersanss 220ns Max,
vereresesaas s 2,0VMIn.

Low Operating Power ........ crerecans
Fast Access TIMe v.vvevnvenarannannns .
Data Retention Voltage.c..cceavuenacns
TTL Compatible in/Out

High Output Drive - 1 TTL Load
Internal Latched Chip Select

High Noise Immunity

On Chip Address Registers

Latched Outputs

Three-State Outputs

Wide Operating Temperature Ranges:

> HM-8551-5 .....ciiveinacnnnnanns veesecaesecass. 00Cto +700C A-Address Input  W-Write Enable

> HM-6551-9 ....... . ..~400C to +85°C E-Chip Enable D-Data Input
» HM-6551-8 ..... -550C to +1250C S-Chip Select  Q-Data Output
Description Logic Symbol
The HM-6551 is a 256 by 4 static CMOS RAM fabricated using self- Evee W
aligned silicon gate technology. Synchronous circuit design techniques | l
are employed to achieve high performance and low power operation. AD— 00
R Al— ao
On chip latches are provided for addresses and data outputs allowing effi- A2~ D1
cient interfacing with microprocessor systems. The data output buffers can :3: :g;
be forced to a high impedance state for use in expanded memory arrays. A5— |l —a2
A6— |—pa
The HM-6551 is a fully static RAM and may be maintained in any state for A7— — a3
an indefinite period of time. Data retention supply voltage and supply T 1
current are guaranteed over temperature. s s.ﬁ—n 52
Functional Diagram
A0 x L ~ ALL LINES POSITIVE LOGIC - ACTIVE HIGH
A1O—— tatcHED 75 GATED s2x32 THREE STATE BUFFERS:
A5 O ADDRESS AowW MA:HIX A HIGH - OUTPUT ACTIVE
As 0——] REGIsTER |, DECODER 32 DATA LATCHES:
- LHRIGH-==Q=»D
AT 5 Q LATCHES ON FALLING EDGE OF L
| ! 444 4
A -  aateD ' A
COLUMN DATA
m(:)——-k1 . LB oureur 12 @
A AND DATA LATCHES A
INPUT/OUTPUT b a
oI .
D:O——E I /3 3 - t j A>——()03
G I A A
! LATCHED SELECT LATCH:

ADDRESS Liow-=Qe~D
REGISTER Q LATCHES ON RISING EDGE OF L

WO 4 > l l l ADDRESS LATCHES AND GATED DECODERS:

L LATCH ON FALLING EDGE OF E
o[ seLecT o GATE ON FALLING EDGE OF E
2 LATCH AZ A3 A4

CAUTION: These devices are sensitive to electrostatic discharge. Proper I.C. handling procedures should be followed.
2-22




HARRIS SEMICOND SECTOR 95 DEI 4302271 0010L59 ar

- ]
T-46+23-08
Specifications HM-6551B-8/HM-65518-9
Absolute Maximum Ratings ,
Supply Voltage. ............. N e e e +7.0V
input, Output or I/O Voltage Applied ..o..vevevinniiiniieniinennncenas PR ++». GND-0.3Vto VCC +0.3V
Storage Temperature Range . .....cvveveeaineenens S erereees -659C to +1509C
Maximum Package Power Dissipation .......oveviieiiieieienreirncesenenens Cesirsen ittt eenaaas 1 Watt
B et e e e ereees frareraneees 169C/W (CERDIP Package)
B8 s e e ea e 60°C/W (CERDIP Package)
GateCount.....oiuiienririn it i eeeaas Y 1930 Gates
Junction Temperature . .....ovevveviiiiieeernsarieenien T PR, ... +1500C
Lead Temperature (Soldering, Ten SeCONAS) .. ... vveeteeieiireiriiieseieransereasrnsasranrnaennes +2750C

CAUTION:  Stresses above those listed in the “Absolute Maximum Ralings” 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
specificalion is not implied.

Operating Conditions

Operating Voltage Range ............... [ et ta e st iesseesaaaes v +4.5V10 +5.5V
Operating Temperature Ranges: :
HM=-B55TB~9..,cccitiiiiiininiiinerncniannnnans e eeariere ittt eiearns ...+ ~400C to +850C
HM=B85TB=8. s .. ovititetietiiiirensteee ettt renneeansannsenssssncosnssnnnseenes -550C to +1250C
f D.C. Electrical Specifications VCC = 5V £ 10%; Tp = HM-6551B-9 -40°C to +859C
TA = HM-8551B-8 -550C to +1250C
symeoL | PARAMETER [ v | max | units | TEST CONDITIONS
. ICCSB Standby Supply Current - 10 pA 10=0,VI=VCC or GND
i ICCOP Operating Supply Gurrent (Note 3) - 4 mA E_ =1MHz,10 =0, Vi=VCC or GND,
i W= GND
ICCDR Data Retention Supply Current - 10 pA VCC=2.0,10=0,Vi=VCCorGND,
E= VCC
VCCDR Data Retention Supply Voltage 2.0 - \
] Input Leakage Current -1.0 +1.0 uA Vi=VCC or GND
102 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 \
voL QOutput Low Voltage ) - 04 \ 10 =1.6mA
VOH Output High Voitage 2.4 - \ 10 =-0.4mA
Capacitance
SYMBOL PARAMETER —l MAX I UNITS I TEST CONDITIONS
Ct Input Capacitance (Note 2) 6 pF VI=VCC or GND, f = {MHz
co Qutput Capacitance (Note 2) 10 pF VO =VCC or GND, f= 1MHz
NOTES:
1. Input pulse levels: 0 fo 3.0V; Input rise and fall times: 5ns (max); Input and output timing reference lavel; 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.
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.

e e——— - JE— - —
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CL = 50pF (min}) - for CL greater than 50pF, access lime is derated by 0.15ns per pF.
2. Tesled at initial design and after major design changes.
3. Typical derating 1.6mA/MHz.increase in ICCOP.
4, VCC = 4.5V and 5.5V.

1. Input puise levels: 0 to 3.0V; Input rise and fall times: 5ns {max}; Input and output timing reference leve!: 1.5V; Output load: 1 TTL gate equivatent

7 T-46-23-08
Specifications HM-6551B-8/HM-6551B-9
A.C. Electrical Specifications vCC = 5V 1 10%; Ta = HM-6551B-9 -40°C to +850C
Ta = HM-6651B-8 -559C to +1250C
SYMBOL PARAMETER | win | max | unws | Testconpimions

(1) TELQV Chip Enable Access Time - 220 ns {Notes 1,4)

(2) TAVQV Address Access Time - 220 ns (Notes 1,4)

(3) TS1LQX Chip Select 1 Output Enable Time 5 130 ns (Notes 2, 4)

(4)TWLQZ Write Enable Output Disable Time - 130 ns (Notes 2, 4)

(5) TSTHQZ | Chip Select 1 Output Disable Time - 130 ns {Notes 2, 4)

(6) TELEH Chip Enable Pulse Negative Width 220 - 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)

(9) TS2LEL Chip Select 2 Setup Time o] - ns (Notes 1, 4) )

{10) TELAX Address Hold Time 40 - ns (Notes 1, 4)

(11)TELS2X | Chip Select 2 Hold Time 40 - ns {Notes 1,4)

(12) TOVWH | Data Setup Time ' 100 - ns (Notes 1, 4)

(18) TWHDX | Data Hold Time 0 - ns (Notes 1, 4) :
(14) TWLS1H | Chip Sefect 1 Write Pulse Setup Time 120 - ns (Notes 1,4) :
(15) TWLEH Chip Enable Write Pulse Setup Time 120 - ns (Notes 1,4)

(18) TS1LWH | Chip Select 1 Write Pulse Hold Time 120 7 - ns {Notes 1,4)

(17) TELWH Chip Enable Write Pulse Hold Time 120 - ns (Notes 1, 4)

(18) TWLWH | Write Enable Pulse Widih 120 - ns (Notes 1, 4)

{19) TELEL Read or Write Cycle Time 320 - ns (Notes 1,4)

NOTES:

E
§
t
E
|
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,
;
!
i
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Specifications HM-6551-8/HM-6551-9

-

Absolute Maximum Ratings u“?,

SupplyVoltage.......ovovivinnnn. [P PN PP, PN P +7.0V ‘?

Input, Output or /O Vollage Applled ..................................... GND -0, 3V to.VCC +0.3V E

Storage Temperature Range . ........... AP ey -650C to +1500C T
Maximum Package Power Dissipation ........cooviiiiiennenvnnens et aeeea e ian it etsenaaa. 1 Watt
T S Ceeeeaaas . . 15°C/W (CERDIP Package)
Bjg «rieiiiin .. P T 60°C/W (CERDIP Package)
Gale Count...... Ceeees ; heeavaeaas e PN ... 1930 Gates
Junction Temperature ettt e, +1500C
Lead Temperature (Soldering, Ten SECORAS) ... .cv''vinrriterseeinrrereeernnnenensnnn, vedrsaas +2750C

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

Operating Voltage Range- ............... et et rrreneas [ P, «or +4.5Vi0o+5.5V
Operating Temperature Ranges: .
HM-6551-9 ....... Ceierieraiaiieeas Seeeeiiteieereitsaserrtenrann Cereeenes Ceeesians -400C to +850G
HM-8551-8 ................. N e e, Cereriae. et i -550C to +1250C

D.C. Electrical Speclflcatlonsvcc 5V + 10%; Tp =HM-6551-9 -409C to +850C
Ta = HM-6551-8 -550C to +1250G

symeoL | 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= 1MH;, 10 =0, VI=VCC or GND,
W= GND
£ ICCDR Data Retention Supply Current - 10 wA VCC =2,0,10 =0, VI=VCC or GND,
: = VCC
VCCDR Data Retention Supply Voltage 2.0 - Vv
[} Input Leakage Current -1 ;0 +1.0 pA =VCC or GND
10z Output Leakage Current -1.0 +1.0 pA VO =VCC or GND
ViL Input Low Voltage 7 -0.3 0.8 \
VIH Input High Voltage 7 i VCC-2.0| VCC+0.3 v
voL Output Low Voltage - | oa v 10 =16mA
VOH Output High Voltage 24 - v 10=-0.4mA
Capacitance
SYMBOL PARAMETER l MAX I UNITS I TEST CONDITIONS
Cl Input Capacitance (Note 2) 6 pF VI=VCCorGND, f= 1{MHz
cO Output Capacitance (Note 2) 10 pF VO =VCC or GND, f = 1MHz
NOTES:

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

2. Tesfed at Initial design and after major design changes.

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

4. VCC = 4.5V and 5.5V,

L
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Specifications HM-6551-8/HM-6551-9

CTdA oA
T-46-23.08 _

A.C. Electrical Specifications VCC = 5V x 10%; Ta = HM-6551-9 -400C to +850C
Ta = HM-6551-8 -550C to +1250C

SYMBOL PARAMETER | wn | wax | uwrs | TEST CONDITIONS
(1} TELQV Chip Enable Access Time 7 - 300 ns {Notes 1, 4)
(2) TAVQV Address Access Time - 300 ns {Notes 1, 4)
(3) TS1LQX Chip Select 1 Output Enable Time 5 150 ns (Notes 2,4)
{4) TWLQZ Write Enable Output Disable Time - 150 ns (Notes 2, 4)
{8) TS1HQZ | Chip Select 1 Output Disable Time - 150 ns (Notes 2, 4)
(6) TELEH Chip Enable Pulse Negative Width 300 - ns {Notes 1,4} .
(7) TEHEL Chip Enable Pulse Positive Width 100 - ns (Notes 1,4)
(8) TAVEL Address Setup Time - 0 - ns (Notes 1,4)
(9) TS2LEL Chip Select 2 Setup Time 0 - ns (Notes_ 1,4)
{10) TELAX Address Hold Time 80 - ns (Notes 1,4)
(11) TELS2X | Chip Select 2 Hold Time 50 - ns (Notes 1,4)
{12) TDVWH { Data Setup Time 150 - ns (Notes 1, 4)
{(13) TWHDX |} Data Hold Time - Q - ns {Notes 1, 4)
(14) TWLS1H | Chip Select 1 Write Pulse Setup Time 180 - ns (Notes 1,4)
(15) TWLEH Chip Enable Write Pulse Setup Time 180 - ns (Notes 1,4)
(16) TS1LWH | Chip Select 1 Write Pulse Hold Time 180 - ns (Notes 1,4)
(17) TELWH Chip Enable Write Pulse Hold Time 180 - ns (Notes 1,4)
(18) TWLWH | Write Enable Pulse Width 7 180 - ns (Notes 1,4)
(19) TELEL Read or Write Cycle Time 400 - ns (Notes 1, 4}

NOTES:

1. Input pulse levels: 0 to 3.0V; Input rise and fali times: Sns (max}); Input and output timing reference level: 1.5V; Ouiput 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 changss.

Typlcal derating 1.5mA/MHz increass in ICCOP.

VCC = 4.5V and 5.5V,

prowP
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Specifications HM~6551-5
Absolute Maximum Ratings
Supply Voltage........... 2 beseereisiiaes +7.0V
Input, Output or /O Voltage Applied . .. GND -0.3Vto VCC +0.3V
Storage Temperature Range ...... S ~850C to +1500C
Maximum Package Power Dissipation . eieeereserraerrins 1 Watt
0JC wanrrreerreeeei i, . 159C/W (CERDIP Package)
Oja vvveen . .. 600C/W (CERDIP Package)
GatE COUNE . 4t vuvenserssvennsnsvenvinrerererasossonanissusnsiieeiosecossanssstonotnsansacs 1930 Gates
Junction Temperature........coveieenvens .0 +1809C
Lead Temperature {(Soldering, Ten S8conds) . ..o vvverreeiencnrnsnenianianes e reserrr e +2750C

CAUTION: Sltresses above those listed In the "Absolute Maximum Ratings” may cause parmanent damage fo 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 ihis
specification Is not implied.

Operating Conditions

Operating Vollage Ran@e «........cvverveviiririsieninininns PETPITTTITN e Ceieeaes o +4.6Vi0 45,5V
Operating Temperature Ranges:
HM=6551=5 ... ccivivriiiniiiinirneninnns reresanee teretereesereriaates N v 09Ct0.+709C

D.C. Electrical Specifications vCC = 6V + 10%; Ta = HM-6551-5 00C to +70°C

SYMBOL | PARAMETER | min ] max | units | TEST CONDITIONS
ICCSB Standby Supply Current - 100 pA 10 =0, VI=VCC or GND
iICCOP Operating Supply Current (Note 3) - T4 mA §_= 1MHz, 10 =0, Vi=VCC or GND,
W= GND . .
i{CCDR Data Retention Supply Current - 100 RA VCC =2.0,10 =0, Vi=VCCor GND,
E= VCC
VCCDR Data Retention Supply Vollage 2.0 .- v
i Input Leakage Current -1.0 +1.0 pA Vi=VCCorGND
10Z Outbut Leakage Current -1.0 +1.0 pA VO =VCGCor GND
ViL Input Low Voltage -0.3 08 Vv
VIH Input High Voltage VCGC-2.0 | VCC+0.3 \4
VOL Output Low Voltage. - 04 A 10 =1.6mA
VOH Output High Voitage 24 - Vv 10 =-0.2mA
Capacitance
symsoL | PARAMETER [ max | unirs | TEST CONDITIONS
Cl Input Capacitance (Note 2) 6 ) pF VI=VCCorGND, f=1MHz
co Output Capacitance (Note 2) 10 pF Vd =VCCorGND, f=1MHz
NOTES:

1. Input pulse levels: 0 to 3.0V; Inpuf rise and fall times: 5ns (max); Input and output timing reference level: 1.5V; Output load: 1 TTL gate squivalent
CLe=

S0pF {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 1.5mA/MHz Increase in ICCOP.
4. VCC = 4.5V and 5.5V.
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Specifications HM-6551-5 1-46-23-08
A.C. Electrical Specifications vCC = 5V + 10%; T = HM-6551-5 00C to +70°C
SYMBOL PARAMETER I MIN I MAX I UNITS l TEST CONDITIONS
(1) TELQV Chip Enable Access Time - 350 ns (Notes 1, 4)
{2) TAVQV Address Access Time - 360 ns {Notes 1,4)
(3) TS1LQX Chip Select 1 Output Enable Time 5 180 ns _ (Notes 2, 4)
(4) TWLQZ Write Enable Output Disable Time - 180 ns {Notes 2, 4)
(5)TSTHQZ | Chip Setect 1 Output Disable Time - 180 ns (Notes 2, 4)
(6) TELEH Chip Enable Pulse Negative Width 350 - 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) TS2LEL Chlb Select 2 Setup Time 10 - ns (Noteg 1,4)
(10) TELAX Address Hold Time 70 - ns (Notes 1,4)
(11) TELS2X | Chib Select 2 Hold Time 70 - ns ) (Notes 1, 4)
(12) TDVWH | Data Setup Time ) 170 - ns {Notes 1, 4)
{13) TWHDX | DataHold Time ) 0 - ns (Notes 1,4)
(14) TWLS1H | Chip Select 1 Write Pulse Setup Time 210 - ns {Notes 1, 4}
(15) TWLEH | Chip Enable Write_ Pulse Setup Time 210 - ns (Notes 1, 4)
(16) TS1LWH | Chip Select 1 Write Pulse Hold Time 210 - ns 7 (Notes 1, 4)
(17) TELWH Chip Enable Write Pulse Hold Time 210 - ns {Notes 1,4)
(18) TWILWH | Write Enable Pulse Width ) 210 - ns o (Notes 1, 4)
(19) TELEL Read or Write Cycle Time 500 - 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 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.

rpp
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HM-6551
Read Cycle
(8] TaveL—w] fate (10) ] {8) raveLmd o
¥ R A AR RIRLZIR A e
n [19} TELEL
_J;ﬂ_ — P— N
E o | ] l |
TEZLEL ~amd JELS2Y TSZLE L =—aed ot
{m
. N
[tt—— TELOQY——=] []l
2 -
a J@ VALID QUTPUT
lal Tl".oxa -j I—-YS|H01 l5]
5 o : 1 N
w HIGH
e 4 { | { 4
REFERENCE _l‘ s = ; !' 1 lIi
TRUTH TABLE-
TIME INPUTS OUTPUTS
REFERENCE [E §1 52 W A D Q FUNCTION
-1 H H X X X X z Memory Disabled
(o] x X L H v X z Addresses and S2 are Latched, Cycle Begins
1 L L X H X X X OQutput Enabled But Undefined
2 L L X H X X Vv Data Output Valid -
3 Sl X H X X v Outputs Latched, Valid Data, S2 Unlatches
4 H H X X X X z Prepare for Next Cycle (Same as ~1)
5 -\_ X L H v X Y4 Cycle Ends, Next Cycle Begins (Same as 0)

The HM-6551 Read Cycle is initiated by the falling edge of
E. This signal latches the input address word and S2 into on
chip registers providing the minimum setup and hold times
are met. After the required hold time, these inputs may
change state without affecting device operation. S2 acts as
a high order address and simplifies decoding. For the out-
put to be-read, E, S1 must be low and W must be high. 82
must have been latched low on the falling edge of E. The
output data will be valid at access time (TELQV).

The HM-6551 has output data latches that are controlled by
E. Ontherising edge of E the present data is latched and re-
mains In that state until E falls. Also on the rising edge of E,
S2 unlatches and controls the outputs along with S1. Either
or both 51 or 82 may be used to force the output buffers
into a high impedance state.

Write Cycle

KRR R RRRRREBEBIERER

|7

%

3

fr=1i

TIME -
HEFERENCE ]
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7 1-46-23-08
HM-6551
TRUTH TABLE
TIME INPUTS OUTPUTS
REFERENCE | E §1 §2 W A D Q FUNCTION
-1 H H X X X X 4 Memory Disabled —
V] -\_ X L X v X z Cycle Begins, Addresses and S2 are Latched
1 Ll L] x| x| x z Write Perlod Begins
2 Ll L|xt _A|X |V z Data In s Written
3 Ll x| x| x| x b4 Write Is Gompleted
4 H H X X X X r4 Prepare for Next Cycle (Same as ~1)
5 -\_ X L X " X z Cycle Ends, Next Cycle Begins (Same as 0)

In the Write Cycle the falling edge of ELatches the
addresses and S2 into on chip registers. S2 must be
latched in the low state to enable the device. The write
portion of the cycle is defined as E, W, S1 being low and S2
being latched simultaneously. The W line may go low at any
time during the cycle providing that the write pulse setup
times (TWLEH and TWLS1H) are met. The write portion of
the cycle is terminated on the first rising edge of either E, W,
or 81.

If a series of consecutive write cycles are to be executed,
the W line may be held low until all desired locations have
been written. If this method Is used, data setup and hold
times must be referenced to the first rising edge of E or S1.

By positioning the write pulse at different times within the E
and S1 low time (TELEH), various types of write cycles may
be performed. If the S1 low time (TS1LS1H) Is greater than
the W puise plus an output enable time (TS1LQX), a combi-
nation read-write cycle is executed. Data may be modified
an indefinite number of times during any write cycle
(TELEH).

The HM-6551 may be used on a common /O bus structure
by tying the input and output pins together. The multiplexing
is accomplished Internally by the W line. In the write cycle,
when W goes low, the output buffers are forced to a high im-
pedance state. One output disable time delay (TWLQZ)
must be allowed before applying input data to the bus.
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