o HARRIS

HM-6516

2K x 8 CMOS RAM

Features

LowPowerStandby ............................ 275uW/MHz Max.
LowPowerQOperation .............c.cvvvveciann 55mW/MHz Max.
Fast ACCESS ......ccoviviieumnrnniinnsenneinanen 120/200ns Max.
Industry Standard Pinout

TTL Compatible

Static Memory Cells

High Output Drive

On Chip Address Latches

Easy Microprocessor Interfacing

Wide Operating Temperature Ranges:

P HM-68516-5.......c..ciiviinenrrciaeaaranenenannn 00C to +709C
PHM-B516-9 . ... . .ccvitiiinrnniii e -409C to +850C
P HM-B8516-8_.... ... iiiii it iiiiiai e -550C +1250C

Description

The HM-6516 is a CMOS 2048 x 8 Static Random Access Memory. Ex-
tremely low power operation is achieved by the use of complementary
MOS design techniques. This low power is further enhanced by the use of
synchronous circuit techniques that keep the active (operating) power low,
and also give fast access times. The pinout of the HM-6516 is the popular
24 pin, 8 bit wide JEDEC standard which allows easy memory board iay-
outs, flexible enough to accomodate a variety of PROMs, RAMs, EPROMSs,
and ROMs.

The HM-6516 is ideally suited for use in microprocessor based systems.
The byte wide organization simplifies the memory array design, and keeps
operating power down to a minimum because only one device is enabled
at a time. The address latches allow very simple interfacing to recent gen-
eration microprocessors which employ a multiplexed address/data bus.
The convenient output enable control also simplifies muitiplexed bus
interfacing by allowing the data outputs to be controlied independent of the
chip enable.

Pinouts
TOP VIEW

PIN NAMES
A - Address Input G- QOutput Enable
DQ - Data Input/OCutput W ~ Write Enable
E- Chip Enabie NC - No Connect
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CAUTION: These devices are sensitive to electrostatic discharge. Proper I.C. handling procedures should be followed.
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Specifications HM-6516B-8/HM-6516B-9

w
Absolute Maximum Ratings ;
B TET o o Y Fo | Ve T- +7.0V ‘?
Input, Qutput or I/O Voltage Applied . ........coivie i ce e inennns GND -0.3Vto VCC +0.3V E
Storage Temperature RBNGE .. . ...\ttt e et r e et ettt ~650C to +1500C T
Maximum Package Power Dissipation .
T 80C/W (CERDIP Package), TBDOC/W (LCC Package)
Bjg oo 470C/W (CERDIP Package), TBDOC/W (LCC Package)
GateCount............ 25953 Gates
Junction Temperature e e e e e e +1500C
Lead Temperature (Soldering, Ten Seconds) . ... ..ottt e et e +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 . . ...ttt e i +4.5Vto +5.5V
Operating Temperature Ranges:
HM-B510B 0 . . . e e e -40°C to +850C
HM-6516B~8 ....~550C to +1250C
D
. . " e«
D.C. Electrical Specifications vCC = 5V x 10%; Tg = HM-6516B-9 -40°C to +850C é’ g
Ta = HM-6516B-8 -559C to +1250C oy
SYMBOL | PARAMETER | s | wax | unirs ] TEST CONDITIONS
ICCsB Standby Supply Current - 50 pA 10 =0,Vi=VCCor GND
ICCOP Operating Supply Current (Note 3} - 10 mA f=1MHz,10 =0, G = VCC,
VI =VCC or GND
ICCDR Data Retention Supply Current - 25 uA VCC=2.0,10=0,VI=VCC or GND,
E=VCC
VCCDR Data Retention Supply Voltage 2.0 - v
it Input Leakage Current -1.0 +10 pA Vi =VCC or GND
10z Input/Output Leakage Current -1.0 +1.0 uA VIO = VCC or GND
viL input Low Voltage -0.3 08 v
VIH Input High Voltage 24 VCC +0.3 \
VOL Qutput Low Vaoitage - 0.4 v 10 =3.2mA
VOH1 Qutput High Voltage 2.4 - v 10 =-1.0mA
VOH2 Output High Voitage (Note 2) VvCC-0.4 - \ 10 = -100pA
Capacitance
symBoL | PARAMETER [ wmax | uwits | TEST CONDITIONS
Cl Input Capacitance (Note 2) 8 pF Vi =VCC or GND, f = 1MHz
Cio Input/Output Capacitance (Note 2) 10 pF VIO =VCCorGND, f = 1MHz
NOTES:
1. Input puise levels: O 1o 3.0V; Input rise and fall imes: 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.
2. Tested at initial design and atter major design changes.
3. Typical derating SmA/MHz increase in ICCOP.
4. VCC = 4.5V and 5.5V.
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Specifications HM-6516B-8/HM-65168-9

A.C. Electrical Specifications vCC = 5V + 10%; Tp = HM-6516B-9 -400C to +850C
Ta = HM-6516B-8 -550C to +1250C

SYMBOL PARAMETER l MIN I MAX I UNITS ] 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 Select Output Enable Time 10 - ns (Notes 2, 4)
4 TWLQZ Write Enable Output Disable Time - 50 ns (Notes 2, 4)
(6) TEHQZ Chip Enable Output Disable Time - 50 ns (Notes 2, 4)
(6) TGLQV Qutput Enable Output Vatid Time - 80 ns {Notes 1, 4)
(7) TGLQX Output Enable Cutput Enable Time 10 - ns {Notes 2, 4)
{8) TGHQZ Qutput Enable Output Disable Time - 50 ns {Notes 2, 4)
(9) TELEH Chip Enable Putse Negative Width 120 - ns {Notes 1. 4)
(10) TEHEL Chip Enable Pulse Positive Width S0 - ns (Notes 1, 4)
(11) TAVEL Address Setup Time 8] - ns {Notes 1, 4)
(12) TELAX Address Hold Time 30 - ns (Notes 1, 4)
{13) TWLWH Write Enable Pulse Width 120 - ns {Notes 1, 4)
(14) TWLEH Write Enable Puise Setup Time 120 - ns (Notes 1,4)
(18) TELWH Write Enable Puise Hold Time 120 - ns (Notes 1, 4)
(16) TDVWH Data Setup Time 50 - ns {Notes 1, 4)
(17) TWHDX Data Hold Time 10 - ns {Notes 1, 4)
(18) TWLDV Write Data Delay Time 50 - ns (Notes 1, 4)
(19) 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 equivalent
CL = 50pF (min) - for CL greater than 50pF, access time is derated by 0.15ns per pF.

2. Tested at initial design ang 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-6516-8/HM-6516-9

Absolute Maximum Ratings

Supply VORAGE. . .. o e +7.0V
Input, Output or I/O Voltage Applied GND -0.3Vto VCC +0.3V

Storage Temperature Range -650C to +150°0C
Maximum Package Power DisSipation ... ... ...t e 1 Watt
DG e 80C/W (CERDIP Package), TBDPC/W (LCC Package)
Bja e 470C/W (CERDIP Package), TBDOC/W {LCC Package}
GateCount...................... 25953 Gates
JUNCHON TEMPErAtUNE . . . ...t ettt s e e e +1500C
Lead Temperature (Soldering, Ten SECONAS) ... ... .ttt e e it +2750C

CAUTION: Stresses above those listed in the “Absolute Maximum Ratings" may cause permanent damage to the device. This 1s a
stress only rating and operation of the device at these or any other conditions above those indicated in the operation section of this

specitication is not implied.

Operating Conditions

Operating VORage Range ... ... ..ottt e s +4.5Vto +5.5V
Operating Temperature Ranges:
[ B 1 L -40°C to +85°C
HM =B 510m8 .. ..ottt ittt et e e e e -550C to +1250C
D.C. Electrical Specifications vCC = 5V = 10%; Tp = HM-6516-9 -400C to +859C
Ta = HM-6516-8 -550C to +1250C
SYMBOL PARAMETER I MIN l MAX l UNITS l TEST CONDITIONS
ICCSB Standby Supply Current - 100 uA 10 =0, VI=VCC or GND
ICCOP Operating Supply Current (Note 3} - 10 mA f=1MHz.10 =0.G = VCC,
VI =VCC or GND
ICCDR Data Retention Supply Current - 50 uA VCC=20,I10=0,VI= VCC or GND,
E=VvCC
VCCDR Data Retention Supply Voltage 2.0 - 3
1l Input Leakage Current -1.0 +1.0 uA VI=VCCor GND
oz Input/Output Leakage Current -1.0 +1.0 HA VIO = VCC or GND
VIL Input Low Voltage -0.3 0.8 Vv
VIH tnput High Voltage 24 VCC +0.3 Vv
VoL QOutput Low Voltage - 04 Vv 10 =3.2mA
VOH1 Qutput High Voltage 2.4 - v 10 = -1.0mA
VOH2 Output High Voltage (Note 2) VCC-0.4 - \ 10 = -100pA
Capacitance
SYMBOL PARAMETER MAX UNITS TEST CONDITIONS
Cl Input Capacitance (Note 2) 8 pF VI =VCC or GND. f = 1MHz
Cio Input/Output Capacitance (Note 2) 10 pF VIO =VCC or GND, f = 1MHz
NOTES:
1. input putse levels: 0 1o 3.0V; Input nse and fall imes: 5ns tmax); 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.

»

Tested at initial design and atfter major design changes.

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

4. VCC = 4.5V and 5.5V.
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Specifications HM-6516-8/HM-6516-9

A.C. Electrical Specifications vCC = 5V + 10%; T4 = HM-6516-8 -400C to +850C
Ta = HM-6516-8 -550C to +1250C

SYMBOL PARAMETER [ MIN l MAX T UNITS l TEST CONDITIONS
(1) TELQV Chip Enable Access Time - 200 ns {Notes 1, 4)
(2) TAVQV Address Access Time - 200 ns {Notes 1, 4)
{3) TELQX Chip Enable OQutput Enable Time 10 - ns {Notes 2, 4}
{4) TWLQZ Write Enable Output Disable Time - 80 ns (Notes 2, 4)
(5) TEHQZ Chip Enable Output Disable Time - 80 ns (Notes 2, 4)
(6) TGLQV Qutput Enable Output Valid Time - 80 ns {Notes 1, 4)
{7) TGLQX Output Enable Output Enable Time 10 - ns {Notes 2, 4}
(8) TGHQZ Output Enable Output Disable Time - 80 ns {Notes 2, 4}
{9) TELEH Chip Enable Pulse Negative Width 200 - ns {Notes 1,4)
(10) TEMEL Chip Enable Pulse Positive Width 80 - ns (Notes 1, 4)
(11) TAVEL Address Setup Time 0 - ns {Notes 1, 4)
(12) TELAX Address Hold Time 50 - ns {Nates 1, 4)
{(13) TWLWH Write Enable Pulse Width 200 - ns (Notes 1, 4)
{14) TWLEH Write Enable Pulse Setup Time 200 - ns {Notes 1, 4)
(15) TELWH Write Enable Pulse Hold Time 200 - ns {Notes 1,4)
(16) TDVWH Data Setup Time 80 - ns {Notes 1, 4)
(17) TWHDX Data Hold Time 10 - ns (Notes 1, 4)
{18) TWLDV Write Data Delay Time 80 - ns (Notes 1, 4}
(19) TELEL Read or Write Cycle Time 280 - ns (Notes 1, 4)

NOTES:

1. Input pulse levels: 0 to 3.0V; Input rise and fall times: 5ns {max); Input and output timing referance 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-6516-5

Absolute Maximum Ratings

T T a1 - T +7.0V
Input, Output or I/O Voltage Applied .. .... GND -0.3Vto VCC +0.3V
Storage Temperature RANGe . . ..... ...ttt ettt e e, -659C to +150°C
............................................................. 1 Watt

... 80C/W (CERDIP Package), TBDOC/W (LCC Package)

8+« e 470C/W (CERDIP Package), TBDOC/W (LCC Package)
............................................................................... 25953 Gates

JUNCHON TOMIPEIAIUNE . . . .ot ittt ittt e e e e e e +1500°C
Lead Temperature (Soldering, Ton SECONTS) . ... ...t vt ettt ete e e tet e e itertneaens +2750C

CAUTION: Stresses above those listed in the “Absolute Maximum Ratings” may cause permanent damage o the device. This is a
stross oniy 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 ... ..ottt e et et e e +4.5Vto +5.5V
Operating Temperature Ranges:
HMB -5 ... i ittt e e e e e e 09Cto +70°C

D.C. Electrical Specifications VCC = 5V + 10%; Tp = HM-6516-5 00C to +70°C

SYMBOL PARAMETER MIN MAX I UNITS l TEST CONDITIONS
ICCSB Standby Supply Current - 500 pA 10 =0, VI=VCC or GND
ICCOP Operating Supply Current (Note 3) - 10 mA f=1MHz,10 =0, G= VCC,

Vi =VCC or GND
ICCDR Data Retention Supply Current - 250 MA VCC=20,10=0,VI=VCC or GND,
E=VCC
VCCDR Data Retention Supply Voltage 2.0 - A
input Leakage Current -5.0 +5.0 nA VI =VCC or GND
10Z Input/OQutput Leakage Current -5.0 +50 uA VIO = VCC or GND
vIL Input Low Voltage -0.3 0.8 v
VIH Input High Voltage 24 VCC +0.3 v
VvOL Output Low Voltage - 04 \ 10 =32mA
VOH!1 Output High Voltage 2.4 - \ 10 =-1.0mA
VOH2 Qutput High Voltage (Note 2) VCC-04 - \ 10 = -100pA
Capacitance
SYMBOL PARAMETER MAX l UNITS L TEST CONDITIONS
Ci input Capacitance (Note 2) 8 pF VI =VCC or GND, f = 1MHz
Cio Input/Output Capacitance (Note 2) 10 pF VIO = VCC or GND, f = 1MHz
NOTES:

1. Input pulse leveis: 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 Q.15ns per pF.
2. Tested at initial design and after major design changes.
3. Typical derating 5mA/MHz increase in {CCOP.
4. VCC = 4.5V and 5.5V,
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Specifications HM-6516-5

A.C. Electrical Specifications vCC = 5V + 10%; Tg = HM-6516-5 0°C to +70°C

SYMBOL PARAMETER I MIN I MAX I UNITS l TEST CONDITIONS
(1) TELQV Chip Enable Access Time - 200 ns (Notes 1, 4)
(2) TAVQV Address Access Time -~ 200 ns (Notes 1,4}
{3) TELQX Chip Select Output Enable Time 10 - ns (Notes 2, 4)
(4) TWLQZ Write Enable Output Disable Time - 80 ns (Notes 2, 4)
(5) TEHQZ Chip Enable Output Disable Time ~ 80 ns {Notes 2, 4)
(6) TGLQV Output Enable Qutput Valid Time - 80 ns (Notes 1, 4)
(7) TGLQX Output Enable Output Enable Time 10 - ns (Notes 2, 4}
8) TGHQZ Qutput Enable Output Disable Time ~ 80 ns {Notes 2, 4)
{9) TELEH Chip Enable Pulse Negative Width 200 - ns {Notes 1, 4)
{10} TEHEL Chip Enable Pulse Positive Width 80 - ns {Notes 1. 4)
{11) TAVEL Address Setup Time [¢] - ns (Notes 1, 4)
(12) TELAX Address Hold Time 50 - ns (Notes 1, 4)
(13) TWLWH | Write Enable Pulse Width 200 - ns {Notes 1, 4)
(14) TWLEH Write Enable Pulse Setup Time 200 - ns (Notes 1, 4)
{15) TELWH Write Enable Pulse Hold Time 200 - ns (Notes 1, 4}
(16) TDVWH Data Setup Time 80 - ns {Notes 1, 4)
(17) TWHDX Data Hold Time 10 - ns {Notes 1, 4)
(18} TWLDV Write Data Delay Time 80 - ns (Notes 1, 4)
{19) TELEL Read or Write Cycle Time 280 - 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; Ouiput 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 SmA/MHz increase in ICCOP.

4. VCC = 4.5V and 5.5V.




HM-6516

Tavavi2l
Read Cycle ”” —TELAX {12}
A A ‘%\/Auu %&%x?} ;I‘?: %
— YEHEL - ;:I‘:s:
_ )
3
w , HIGH - 1\7
—4 rslgoz [ { )_TE(b?XLELov E— _.415(5&114.7
oa L G VALID DATA OUT
l+—TaLov - n =(8)
s NN VIR Z- NN\
—o |TGLox(7)
TIME § i { i ] i i
REFERENCE 1 ' 1 " - y
-1 1 1 2 3 4 5
TRUTH TABLE
TIME - _ INPUTS
REFERENCE E w G A DQ FUNCTION
-1 H X X X z Memory Disabled
0 . H X v z Cycle Begins, Addresses are Latched
1 L H L X X Output Enabled
2 L H L X v Qutput Valid
3 A H X X v Read Accomplished
4 H X X X z Prepare for Next Cycle (Same as ~1)
5 . H X v z Cycle Ends, Next Cycle Begins (Same as 0)

The address informati_on is latched in the on chip registers
on the falling edge of E (T = 0), minimum address setup and
hold time requirements must be met. After the required hold
time, the addresses may change state without affecting de-
vice operation. During time (T = 1), the outputs become ena-
bled but data is not valid until time (T = 2), W must remain

high throughout the read cycle. After the data has been
read, E may return high (T = 3). This will force the output
buffers into a high impedance mode at time (T = 4). G is
used to disable the output buffers when in a logical “1”
state (T = -1, O, 3, 4, 5). After (T = 4) time, the memory is
ready for the next cycle.

Write Cycle

B
TAVEL —

NEXT ADD

TEHEL :]( 19)
W NN \ b /f/ NARRNNN
- TDvaa1G) TWHDX(17)
po ST X vaLiD DATA IN KT
T HIGH
TIME
REFERENCE -1 a 1 2 3 4 5
TRUTH TABLE
TIME _ _  INPUTS
REFERENCE E w A [s]0] FUNCTION
-1 H X H X X Memory Disabled
o] -L X H v X Cycle Begins, Addresses are Latched
1 L L H X X Write Period Begins
2 L f H X v Data In js Written
3 w.a H H X X Write Completed
4 H X H X X Prepare for Next Cycle (Same as -1)
5 W X H v X Cycle Ends, Next Cycle Begins (Same as 0)

The write cycle is initiated on the falling edge of E(T =0),
which latches the address information in the on chip regi-
sters. If a write cycle is to be performed where the output is
not to become active, G can be held high (inactive). TDVWH
and TWHDX must be met for proper_device operation re-
gardless of G. IfE and G fall before W falls (read mode), a

possible bus conflict may exist. If E rises before W rises, ref-

erence data setup and hold times to the E rising edge. The
write operation is terminated by the first rising edge of W
(T = 2) or E (T = 3). After the minimum E high time (TEHEL),
the next cycle may begin. If a series of consecutive write cy-
cles are to be performed, the W line may be held low until all
desired locations have been written. In this case, data setup
and hold times must be referenced to the rising edge of E.
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