& HARRIS HM-6561

256 x 4 CMOS RAM

Features Pinout

* HM-6100 Compatible TOP VIEW

e LowStandbyPower............ccciiiiiiiiiiinnienes 50uW Max. aslfre ™ 1gfvee
® Low OperatingPower .....................c.... 20mW/MHz Max. e2[]2 17[]aa
® FastAccessTime ........coviiiiiiiniiiinannnnns 220ns Max. a]s ww
* DataRetentionVoltage.........................oe, 2.0V Min. ao[J4 s[5
* TTL Compatible In/Out as(]s 14[Joas
* High Output Drive - 1 TTL Loads R 13000z
* On Chip Address Registers ol 12 [Joar
¢ Common Data In/Out

¢ Three-State Outputs GNZE: :;32_30

* Easy Microprocessor Interfacing
* Wide Operating Temperature Ranges:

A-Address Input W-Write Enable
> HM-6561-5 ........cciiiiiiiiiiiiiiienn e 00C to +70°C

E~Chip Enable DQ-Data in/Out
> HM-6561-9 .........coiiiiiiiiinivanrnnnrnnns -409C to +85°C S-Chip Select
» HM-6561-8 ....................ciiiiennn., -550C to +1250C L - bol
Description ogic Symbo

The HM-6561 is a 256 by 4 static CMOS RAM fabricated using self-
aligned silicon gate technology. Synchronous circuit design techniques
are employed to achieve high performance and low power operation.
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On chip latches are provided for address and data outputs allowing effi- i;: ST
cient interfacing with microprocessor systems. The data output buffers can ::: I~ 33;
be forced to a high impedance state for use in expanded memory arrays. a5—} L baz
The data inputs and outputs are multipiexed internally for common 1/O bus ‘::
compatibility. ’
The HM-6561 is a fully static RAM and may be maintained in any state for = 6o
an indefinite period of time. Data retention supply voltage and supply cur-
rent are guaranteed over temperature.
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CAUTION: These devices are sensitive to electrostatic discharge. Proper 1.C. handling procedures should be foliowed.
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Specifications HM-65618B-8/HM-65618-9

Absolute Maximum Ratings

SUPPIY VORAGE. .. o oot e e +7.0V
Input, Output or I/O Voltage Applied .. ...... ... .. o GND -0.3Vto VCC +0.3V
Storage Temperature Range .. . ...ttt e e -650C to +1500C
Maximum Package Power Dissipation 1 Watt
e - 180C/W (CERDIP Package)
BJ@ - e 740C/W (CERDIP Package)
Gate COUNt . . .. e 1944 Gates
Junction Temperature. .......... ... .. ool ...+1500C
Lead Temperature {Soldering, Ten SeCONAS) . ... ... vt i e e +275°C

CAUTION: Stresses above those fisted in the “Absolule Maximum Ratings” may cause permanent damage o the device. This 1s a
stress oniy 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

OperatingVoltage Range ... ... .. . i e s +4.5Vto +5.5V
Operating Temperature Ranges:
HM-B56T B~ 0. ... . e -400C to +850C
HM-B561B-8. ... .. i e -550C to +1250C
D.C. Electrical Specifications vCC = 5V + 10%: Tp = HM-6561B-9 ~400C to +850C
Ta = HM-6561B-8 ~550C to +1250C
SYMBOL PARAMETER I MIN I MAX l UNITS l TEST CONDITIONS
1CCSB Standby Supply Current - 10 uA 10 =0,VI=VCCor GND
ICCcoP Operating Supply Current {(Note 3) - 4 mA E: 1MHz, 10 = 0. VI =VCC or GND,
W=GND
ICCDR Data Retention Supply Current - 10 pA VCC =2.0,10 =0, VI = VCC or GND,
E=VCC
VCCDR Data Retention Supply Voltage 2.0 - \
1] Input Leakage Current -1.0 +1.0 pA VI =VCC or GND
noz input/Output Leakage Current -1.0 +1.0 uA VIO = 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 - 0.4 \ 10 =1.6mA
VOH QOutput High Voltage 2.4 - v 10 =-0.4mA
Capacitance
SYMBOL r PARAMETER | max | units | TEST CONDITIONS
Cl Input Capacitance (Note 2) 6 pF VI=VCC or GND, f = 1MHz
Clo Input/Output Capacitance (Note 2} 10 pF VIO =VCC orGND, f = 1MHz
NOTES:

1.

N

input pulse levels: 0 to 3.0V; input rise and fall times: 5ns (max}); Input and output timing reference level: 1.5V; Qutput 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-6561B-8/HM-6561B-9

A.C. Electrical Specifications vCC = 5v + 10%; Tp = HM-6561B-8 -400C to +85°C
Ta = HM-8561B-8 -550C to +1250C

SYMBOL PARAMETER | MIN | MAX I UNITS l TEST CONDITIONS
(1) TELQV Chip Enable Access Time - 220 ns (Notes 1,4}
{2) TAVQV Address Access Time - 220 ns (Notes 1, 4}
(3y TSLQX Chip Select Output Enable Time 5 120 ns {Notes 2, 4)
(4) TSHQZ Chip Select Output Disable Time - 120 ns {Notes 2, 4)
(5) TELEH Chip Enable Pulse Negative Width 220 - ns {Notes 1, 4)
(6) TEHEL Chip Enable Pulse Positive Width 100 - 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) TDVWH Data Setup Time 100 - ns (Notes 1. 4)
{10) TWHDX Data Hold Time 0 - ns (Notes 1, 4)
(11) TWLDV Write Data Delay Time 20 - ns (Notes 1, 4}
(12) TWLSH Chip Select Write Pulse Setup Time 120 - ns (Notes 1, 4)
(13) TWLEH Chip Enable Write Pulse Setup Time 120 - ns (Notes 1, 4)
(14) TSLWH Chip Select Write Puise Hold Time 120 - ns {Notes 1, 4)
(15) TELWH Chip Enable Write Pulse Hoid Time 120 - ns (Notes 1, 4)
(16) TWLWH | Write Enable Pulse Width 120 - ns - (Notes 1, 4}
(17) TWLSL Early Output High Z Time o] - ns (Notes 1,4}
(18) TSHWH Late Qutput High Z Time o] - ns {Notes 1. 4)
(19) TELEL Read or Write Cycle Time 320 - 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 = 50pF {min) - for CL greater than 50pF, access time is derated by Q.15ns per pF.
2. Tested at initiat design and after major design changes.
3. Typical derating 1.5mA/MHz increase in ICCOP.
4. VCC = 4.5V and 55V.
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Specifications HM-6561-8/HM-6561-9

Absolute Maximum Ratings

SUPPIY VOB . . . . oo e s +7.0V
Input, Cutput or /O Voltage Applied .. ....... et et GND -0.3Vto VCC +0.3V
........................... -650C to +1500C
..................................... 1 Watt
189C/W (CERDIP Package)
740C/W (CERDIP Package)

................................................................................. 1944 Gates
JUNCHON TOMIPOIAIUIE . .. ..o ottt ottt e e et e e e e e +1500C

Lead Temperature {Soldering, Ten Seconds)

CAUTION: Stresses above those listed in the “Absolute Maximum Ralings” 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 . ........... ... i e +4.5Vio +5.5V
Operating Temperature Ranges:
HM-B8BT =0 .. e e -400C to +850C
HM-B801 =8 . . e -550C to +1259C
D.C. Electrical Specifications vCC = 5v + 10%; Tp = HM-6561-9 -400C to +850C
Ta = HM-6561-8 -550C to +1250C
SYMBOL PARAMETER MIN MAX UNITS TEST CONDITIONS
ICCSB Standby Supply Current - 10 uA 10 =0, Vi=VCC or GND
ICCOP Operating Supply Current (Note 3) - 4 mA E= 1MHz, IQ = 0, Vi = VCC or GND,
W =GND
{CCDR Data Retention Supply Current - 10 uA VCC=2.0,10=0,vi=VCCor GND,
E=VCC
VGCDR Data Retention Supply Voltage 2.0 - \
I} Input Leakage Current -1.0 +1.0 A VI =VCC or GND
Hoz Input/Cutput Leakage Current -1.0 +10 pA VIO = VCC or GND
VIL Input Low Voltage -0.3 0.8 v
VIH input High Voltage VCC-2.0 | VCC+0.3 Vv
vOL Output Low Voltage - 04 Vv 10 = 1.6mA
VOH Output High Voltage 2.4 - \ 10 = -0.4mA
Capacitance
SYMBOL PARAMETER | MAX l UNITS | TEST CONDITIONS
Cl Input Capacitance (Note 2) 6 pF VI=VCC or GND, f = 1MHz
Clo Input/Output Capacitance (Note 2) 10 pF VIO =VCC or GND. f= 1MHz
NOTES:
1.

input puise levels: 0 to 3.0V; Input rise and fall times: 5ns (maxj; Input and output timing reference levei: 1.5V; Output foad: 1 TTL gate equivaient
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.

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

4. VCC = 4.5V and 5.5V.

~
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Specifications HM-6561-8/HM-6561-9

A.C. Electrical Specifications vCC = 5V + 10%; T = HM-6561-9 -400C o +850C
Ta = HM-6561-8  -550C to +1260C

SYMBOL PARAMETER l MIN l MAX ' UNITS r TEST CONDITIONS
(1) TELQV Chip Enable Access Time - 300 ns (Notes 1, 4)
(2) TAVQV Address Access Time - 300 ns (Notes 1, 4)
(3) TSLQAX Chip Select Output Enable Time 5 150 ns (Notes 2, 4)
{4) TSHQZ Chip Select Output Disable Time - 180 ns {Notes 2, 4)
(5) TELEH Chip Enable Pulse Negative Width 300 - ns (Notes 1, 4)
(6) TEHEL Chip Enable Pulse Positive Width 100 - ns (Notes 1,4}
{7) TAVEL Address Setup Time o - ns {Notes 1, 4)
(8) TELAX Address Hold Time 50 - ns (Notes 1, 4)
(9) TDVWH Data Setup Time 150 - ns {Notes 1,4)
(10} TWHDX | Data Hold Time Q - ns (Notes 1, 4)
(1) TWLDV Write Data Delay Time 30 - ns {Notes 1, 4)
(12) TWLSH Chip Select Write Pulse Setup Time 180 - ns (Notes 1, 4)
(13) TWLEH Chip Enable Write Pulse Setup Time 180 - ns (Notes 1, 4}
(14) TSLWH Chip Select Write Pulse Hold Time 180 - ns (Notes 1, 4}
{15) TELWH Chip Enable Write Pulse Hold Time 180 - ns {Notes 1, 4)
(16) TWLWH | Write Enable Pulse Width 180 - ns (Notes 1, 4)
(17) TWLSL Early Output High Z Time 0 - ns {Notes 1, 4}
(18) TSHWH Late Qutput High Z Time 0 - ns {Notes 1, 4)
{19} TELEL Read or Write Cycle Time 400 - ns {Notes 1, 4)

NQTES:

1. Input puise 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 1.5mA/MHz increase in ICCOP.
4. VCC = 4.5V and 5.5V,
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Specifications HM-6561-5

Absolute Maximum Ratings

SUPPlY VORaGE . . . ..o ot e e +7.0V
Input, Output or /O Voltage Applied . ...ttt e GND -0.3V to VCC +0.3V
Storage TemperatureRange . ............... -659C to +1500C
Maximum Package Power Dissipation .. ....... ...ttt 1 Watt

Bic - -- 180C/W (CERDIP Package)
Gja 740C/W (CERDIP Package)
Gate CoUNt .. .. e 1944 Gates
JUNCHON TOMIPEIAtUIE . . . . .ottt ettt it ettt et e s +150°C
Lead Temperature (Soldering, Ten SECONAS) ... ...ttt e e e +2750C

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 device at these or any other conditions above those indicated in the operation section of this
specification is not implied.

Operating Conditions

OperatingVoltage Range . ........ ... ottt e +4.5V10 +5.5V
Operating Temperature Ranges:
HM=B56T -8 L e e 00Cto +70°C

D.C. Electrical Specifications vCC = 5V + 10%; Tp = HM-6561-5 0°C 1o +70°C

SYMBOL PARAMETER ! MIN l MAX HNITS | TEST CONDITIONS
ICCSB Standby Supply Current - 100 pA 10 =0.VI=VCCorGND
ICCOP Operating Supply Current (Note 3) - 4 mA E_: 1MHz, 10 =0, VI = VCC or GND,
W =GND
ICCDR Data Retention Supply Current - 100 dA VCC =2.0,10=0,VI=VCCor GND,
E=VCC
VCCDR Data Retention Supply Voltage 2.0 - \
it Input Leakage Current -1.0 +1.0 pA VI =VCC or GND
Hoz Input/Qutput Leakage Current -1.0 +1.0 pA VIO = VCC or GND
VIL input Low Voltage -0.3 0.8 \
VIH Input High Voltage VCC-2.0 | VCC+0.3 v
VoL Output Low Voltage - 04 v 10 =1.6mA
VOH Qutput High Voltage 2.4 - v 10 =-0.2mA
Capacitance
SYMBOL PARAMETER l MAX [ UNITS l TEST CONDITIONS
Cl Input Capacitance (Note 2) 6 pF VI =VCC or GND, f = 1MHz
clo input/Cutput Capacitance {Note 2} 10 pF VIO =VCC or GND, f= 1MHz
NOTES:
1. input puise levels: O 1o 3.0V; Input rise and fall times: Sns (max); Input and output timing reference level: 1.5V; Qutput load: 1 TTL gate equivalent

CL = 50pF (min} - for CL greater than 50pF, access time 1s 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 =45Vand S5V,
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Specifications HM-6567-5

-
A.C. Electrical Specifications vCC = 5v + 10%: Tp = HM-6561-5 -400C to +850C %
SYMBOL T PARAMETER T MIN l MAX I UNITS r TEST CONDITIONS E'
(1) TELQV Chip Enable Access Time - 350 ns {Notes 1, 4) b
{2) TAVQV Address Access Time - 360 ns (Notes 1, 4)
(3) TSLQX Chip Select Output Enable Time 5 180 ns (Notes 2,4}
(4) TSHQZ Chip Select Output Disable Time - 180 ns (Notes 2, 4)
(5) TELEH Chip Enable Pulse Negative Width 350 - ns {Notes 1, 4)
{8) TEHEL Chip Enable Pulse Positive Width 150 - ns (Notes 1, 4)
{7) TAVEL Address Setup Time 10 - ns (Notes 1, 4)
(8) TELAX Address Hold Time 70 - ns {Notes 1, 4}
(9) TDVWH Data Setup Time 170 - ns (Notes 1, 4)
(10) TWHDX Data Hold Time [e] - ns {Notes 1, 4)
(11) TWLDV Write Data Delay Time 40 - ns (Notes 1, 4)
{12) TWLSH Chip Select Write Pulse Setup Time 210 - ns (Notes 1,4) é %
(13) TWLEH Chip Enable Write Pulse Setup Time 210 - ns (Notes 1, 4) © “S"
{14) TSLWH Chip Select Write Pulse Hold Time 210 - ns (Notes 1, 4)
(15) TELWH Chip Enable Write Pulse Hold Time 210 - ns (Notes 1, 4)
{16) TWLWH Write Enable Puise Width 210 - ns (Notes 1, 4)
(17) TWLSL Early Output High Z Time o] - ns (Notes 1, 4}
(18) TSHWH tate Output High Z Time v} - ns {Notes 1, 4}
(19) TELEL Read or Write Cycle Time 500 - 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 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 1.5mA/MHz increase in ICCOP.

4. VCC =45V and 5.5V.
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HM-6561

Read Cycle
(7 ravew
A PAN A VAN
(6) TELEL (19)
TEMEL rnss)u | TEHEL —
\
: F \} (8) L
— HIGH
w
1)
DQ PREVIOUS DATA VALID DATA LATCHED HIGH 2
) (4) TSHGZ
W N\ I | faN
e 4t | 4 4 44
AEFERENCE T 1 1 1 T 1 ]
1 ] 1 2 3 . 5
TRUTH TABLE
TIME INPUTS OUTPUT
REFERENCE | E §1 W A DQ FUNCTION
-1 H H X X Z Memory Disabled
[¢] ~ X H Vv z Cycle Begins, Addresses are Latched
1 L L H X X Output Enabled
2 L L H X A Output Valid
3 Ea L H X Vv Qutput Latched
4 H H X X ra Device Disabled, Prepare for Next Cycle (Same as -1)
5 ~ X H Vv z Cycle Ends, Next Cycle Begins (Same as 0)

NOTES: 1. Device selected only if both 51 and 52 are low. and desslected if sither 31 or S2 are high.

The HM-6561 Read Cycle is initiated on the falling edge of be high. The output data will be valid at access time
E. This signal latches the input address word into on chip (TELQV).

registers. Minimum address setup and hold times must be  Tpe HM-6561 has output data latches that are controlled by
met. After the required hold time, the address lines may E On the rising edge_of E the present dat§_|s [at_ched and
change state without affecting device operation. In order 1o remains latched until E falls. Either or both S1 or S2 may be
read the output data E, S1 and S2 must be low and W must  used to force the output buffers into a high impedance state.

Write Cycle

(7)TAVEL t TELAX
A
TEHEL Ys(usg’k =Tl— TEHEL
B {8) l»: : A 16}

XL ORI RIXIHK e xt

15) p— TWLEH (13)
TWL!
, 7N N {16} WA A
(1) TDYWH ——em]
[=-TWLOV. i9) )
L = R
- Ty
BRV/////////ANNNNNNN : 71NN
e L { $ [ { {
REFERENCE T T T T 1 T ]
-1 [ ) 2 3 4 L]
TRUTH TABLE
TIME INPUTS
REFERENCE E S1 A DQ FUNCTION
-1 H H X X X Memory Disabled
6] Y X X \ X Cycle Begins, Addresses are Latched
1 L L L X X Write Period Begins
2 L L < X v Data In is Written
3 - X H X X Write is Compieted
4 H H X X X Prepare for Next Cycle (Same as -1)
5 S X X \ X Cycle Ends, Next Cycle Begins (Same as 0}

NOTES: 1. Device selected only if both S_1 and S—Z are low, and deselected if either $1 or §2. are high.
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HM-6561

The write cycle begins with the E falling edge latching the
a_d_dress._]’ he write portion of the cycle is defined by E, S1,
82 and W all being low simultaneously. The write portion of
the cycle is terminated by the first rising edge of any control
line, E, §1, 82 or W. The data setup and data hold times
(TDVWH and TWHDX) must be referenced to the terminat-
ing signal. For exampile, if S2 rises first, data setup and hoid
times become TDVS2H and TS2HDX; and are numerically
equal to TDVWH and TWHDX.

Data input/output multiplexing is controlled by W. Care
must be taken to avoid data bus conflicts, where the RAM
outputs become enabled when another device is driving the
data inputs. The following two examples illustrate the timing
required to avoid bus conflicts.

Case 1: Both S1 and S2 Fail Before W Falls.

If both selects fall_before W falls, the RAM outputs will
become enabled. W is used to disable the outputs, so a
disable time (TWLQZ = TWLDV) must pass before any
other device can begin o drive the data inputs. This method
of operation requires a wider write puise, because
TWLDV + TDVWH is greater than TWLWH. In this case
TWLSL and TSHWH are meaningless and can be ignored.

Case 2: W Falis Before Both S1 and S2 Fall.

If one or both selects are high until w falls, the outputs are
guaranteed not to enable at the beginning of the cycle. This

eliminates the concern for data bus conflicts and simplifies
data input timing. Data input may be applied as early as
convenient, and TWLDV is ignored. Since W is not used to
disable the outputs it can be shorter than in Case 1;
TWLWH is the minimum write pulse. At the end of the write
period, if W rises before either select the outputs will enable,
reading the data just written. They will not disabie untii
either select goes high (TSHQZ).

iF OBSERVE | IGNORE
CASE1 | Both§TandS2=Low | TWLQZ | TWLWH
Before W = Low TWLDV | TwisL
TOVWH | TSHWH
CASE 2 E = Low Before Both TWLWH TWLQZ
§1and 52 =Low TOVWH | TWLDV
TWLSL
TSHWH

If a series of consecutive write cycles are to be performed,
W may remain low until all desired locations are written.
This is an extension of Case 2.

Read-Modity-Write cycles and Read-Write-Read cycles
can be performed (extension of Case 1). In fact, data may be
modified as many times as desired with E remaining low.

2-39

HM-6561

CMOoS
MEMORY




