HM6116 Series -Maintenance Only

2048-word x B-bit High Speed CMOS Static RAM

MFEATURES HM6116F Series
& Single 5V Supply
® High speed: Fast Access Time 120n5/150ns/200ns {max.}
» Low Power Standby and Low Power Operation
Standby: 100uW (typ.}
10uW (typ.} {L-version}
Operation: 200mW (typ.)

175mW (typ.} (L-version)
& Completely Static RAM: No clock or Timing Strobe Required
# Directly TTL Compatible: All Input and Qutput
® Pin Out Compatible with Standard 16K EPROM/MASK ROM
& Equal Access and Cycle Time

[DP-24}

'] ili k Up Operation {L-version
Capability of Battery Back Up Operation { jon} S ———

HORDERING INFORMATION
Type No. Access Time Fackage
HM6116P-2 12{ns
HM&116P-3 150ns
HME116P-4 200ns B00mil 24pin
HM&116LP-2 120ns Plastic DIF
HM#6116LP-3 150 ns
HM#6116LP-4 200 ns
HM6116FP-2 120ns
HM6116FF-3 150 ns
HM6G114FP-4 200ns
. ic S0P
HMEELFP2 Bom Z4pin Plastic S0
HMELI6LFP-3 150 ns TFE-210
HMS6116LFP-4 20088
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HMG118 Series

WMABSOLUTE MAXIMUM RATINGS

liem Symbol Rating Ulnit
Voltage on Any Pin Relative 1o Vs Vr —0.5"" t0 +7.0 v
COperaling Temperature T Qta +70 C
Starage Temperalure Toe —55 10 +125 C
Storage Temperature Under Bias Ton ~10 tn +85 'C
Power Dissipation P; 1.8 w

Nored w1 - BBV faor pulse widrh = Wins

EBTRUTH TABLE

Cs OFE WE Mode Ver Current 1/0 Pin Rel. Cycle

H x x Kot Selected fsu, Isn High Z

L 1. H Read lee Deut Read Cycle (1}—131
L H L Write fec Din Write Cyele (1)

L L L Write ITec Din Write Cycle (2]

BRECOMMENDED DC OPERATING CONDITIONS {Ta=0 to +70°C)

[tem Symbol min typ max Unit
Supply Voltuge Yee 4.5 5.0 5.5 v
Fas 0 Q 0 v
nput Voltage ¥in 2.2 15 6.0 v
Vi —0.3" — 0.8 v

Notel & L. - 3.0V for pulse width = 6ins.

@DC AND OPERATING CHARACTERISTICS (Voc=5V+10%, Vis =0V, Te=Dto +70°C}

' , HM6116-2 C HMLGY4 |
Item Symbol Tast Conditions - - Unit
min | typ*! | max min | typ*! | max
- - it = - 10
[nput Leakage Current |Fet] Vee =55V, Vin= Vis to Voo — 23 — — o A
_r; CeakaneC , 8= Viu or OE= Vi, - - w | - - | w R
t — #
Jutput Leakage Current L Vrew = Vss to Ve — gra _ = e
o T An i - 3h 0
Ice 5= Vs, [i-o=0mA - - mA
Operating Power Supply - 53| T . 0% 60" 3
Current Vin =35V, =06V, - 35 - - 30 -
feo ™ — ma
fro=0mA - 30%3 - - 25432 - i
P - 40 B0 - 35 70
. Min cyele, duty=100% .
Average Operating Current feca o DA — ovs] 708 — | sos mA
- b 15 - 5 15
fsn CE~ Vi - : . : mA
Standby Power Supply - 44 12y - 43 124
Current P CS= Voo - 0.2V, BVE Vv s - 0.02 2 - 002 2 A
: [
Leav or Voo~ 02VE Vi - g3 | soer| | pe| sl
’ Jou=4mA - - | ea | - - - v
' Vor - - :
Crurput Voitage foo=21mA - - i - .~ - 4 ] ¥
’» Voa | fow=—10mA 2 | - | - | 24 - v

Notest 1. Ve 5, Ta=23C
w2, Reference Only )
# 3 Thia characteristics are guaranteed only for L-versiob.
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HME116 Serles

MCAPACITANCE (f—1MHz, Ta=25C}

ltem Symbal Test Conditions typ max Unin
[nput Capacitance C. V=0V a H pF
[nput/Ouiput Capacitance Cro Vio=0V 5 7 pF
KNote! This parameter is sampled and not 100% tesied.
BAC CHARACTERISTICS (Vec=5V+10%, Ta=0 to +70°C)
®AC TEST CONDITIONS
Input Pulse Levels: 0.8 to 2.4V
tnput Rise and Fall Times: 10 ns
tnput and Dutput Timing Refarence Levels: 1.5V
Outpur Load: 1TTL Gate and C; {100pF) {including scope and jig)
®READ CYCLE
HME116-2 HME116-3 HM&116-4
ltem Symbal R ) - Unit
min max min max min max
Read Cycle Time lae i20 — 150 — i} — ns
Address Access Time taa - 120 - 150 - 200 ny
Chip Select Access Time lacs — 120 — 150 el 200 ns
Chip Selection te Ouiput in Lew 2 tcez 1% - 15 - 15 — ns
Output Enable 10 Output Valid lox - 80 — 1040 — 120 n%
Output Enable 1o Output in Law Z lorz 10 — 15 - 15 - ns
Chip Deaelection ta Oulput in High Z towz 13 40 L] 50 i3 60 ns
Chip Disable to Output in High 2 lowr 0 40 ] 50 i} 60 e
Output Hold from Address Change fon ] — 15 — 15 - ns
®WRITE CYCLE
HMA116-2 HM61L6-3 HME116-4
Ttem Symboi - - - Uit
min max min max min max
Write Cyrele Time twe 120 — 150 - 200 — ™
Chip Selection 10 Ead of Write tew 0 — 0 - 120 3
Address Valid to End of Write Law 105 - 120 — 140 ns
Address Set Up Time lax 20 - Fall — 0 - ny
Write Pulse Width I 70 — % - 120 - ns
Wrile Recovery Time twx 5 - 10 — 19 — na
Output Disable to Gutput in High Z toar ] 40 9 50 ] ] ns
Write to Owput in High Z twaz 0 50 L] & L] ] s
Data to Write Time Overlap tow 15 - L — 1] — ns
Data Hold from Write Time ton 5 = 10 - 1% - ns
Cutput Active from End of Write tow 3 — 1] — 10 - o

MTIMNG WAVEFORM
®READ CYCLE (1)*"

ares

e, |

Linut

S HITACHI
66 Hitachi America, Ltd. » Hitachi Plaza » 2000 Sierra Point Plowy. » Brisbane, CA 94005-1812 = (415} 589-8300




®READ CYCLE (2,“”” 1)
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NOTES: 1. WE is High for Read Cycle.
2. Device is continucusly selected, T3 = Vg,
3. Address Valid prior to or coincident with TS transition Low.
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HME118 Serles

SWRITE CYCLE (2}
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. A write occurs during the overlap (fyp) of a low T3 and a low WE,
2. twg is measured from the earlier of gf

or WE going high ta the end
of write cycle.

. During this period, 1/O pins are in the output state so that the input

signals of opposite phast to the outputs must not be applied.

. If the TS low transition oecurs simultaneously with the WE low

transitions or after the WE transition, output remain in a high im-
pedance state,

. OFis continuousty low. (OF = ¥ )
. Digyy is the same phase of write data of this write cycle.
D

is the read data of next address.

i it Low during this period, [/O pins are in the output state.

Then the data input signals of opposite phase to the autputs musi
not be applied to them.,

BLOW Vcc DATA RETENTION CHARACTERISTICS (Ta~0 to +70°C;
This characteristics are guaranteed only for L-version,

Ttem Symbol Test Conditions min 1yp max Unit

Vee for Data Retention Voa CEaVer -0V, V.. 2 Voo -0.2V or V.. 50.2V 2.0 — - ¥

Data_Retention Current Freon *1} Hee=L0VS228Y, Vw228V or OVE Hnsl2V - - 30 KA

i i i 1] — - ns
Chip Deselect to Duts Retention Time | tcox See Retention Wavelorm | _ = =

Operation Recovery Time I Lec ns

Notes) % 1. Heh max at Ta=-¢'C ro +40°C, Vormin - 0.3%

%2 #pc=Read Cycle Time.

eLow VYec Data Retention Waveform

e

Don Rureniion Mode
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