HM6117LFP-3, HM6117LFP-4——

Preliminary
2048-word x 8-bit High Speed Static CMOS RAM

BFEATURES

® High Density Small-sized Packaged

® Projection Area Reduced to One-Thirds of Conventional DIP

® Thickness Reduced to a Half of Conventional DiIP

e Single 5V Supply

e High Speed: Fast Access Time 150ns/200ns max.
e Low Power Standby and Low Power Operation;

Standby: 10uW (typ.) Two Chip Enable Input for Battery Back up
Operation: 180mW (typ.)

e Completely Static RAM: No clock nor Timing Strobe Required
@ Directly TTL Compatible: All Input and Output
® Pin Out Compatible with Standard 16K EPROM/MASK ROM (FP-24)
® Equal Access and Cycle Time
® Capability of Battery Back up Operation HPIN ARRANGEMENT
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EABSOLUTE MAXIMUM RATINGS
Item Symbol Rating Unit
Voltage on Any Pin Relative to GND Vr *—0.5 to +7.0 v
Operating Temperature Topr 0 to +70 °C
Storage Temperature Toe —55 to +125 ‘C
Temperature Under Bias Tsias —10 to +85 °C
Power Dissipation Pr 1.0 \
* Pulse width 50ns I —1.0V
HETRUTH TABLE
CE: CE:. WE Mode Vee Current 1/0 Pin
H x X Not Selected Tecnr High Z
X H x Not Selected Iccre High Z
L L H Read Icc Dout
L L L Write Icc Din

Note! The specifications of this device are subject to change without notice.
Please contact your nearest Hitachi's Sales Dept. regarding specifications.
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HM6117LFP-3, HM6117LFP-4

ERECOMMENDED DC OPERATING CONDITIONS (Ta=0C to+70TC)

Item Symbol min typ max Unit
Vee 4.5 5.0 5.5 vV
Supply Volt.
upply Toltege GXD 0 0 0 v
Input High (logic 17 Voltage Vi 2.2 3.5 6.0 v
Input low (logic 0) Voltage Vis —1.0* — 0.8 v

* Pulse Width: 50ns, DC: Via.=—0.3V.

BDC AND OPERATING CHARACTERISTICS (Ta=0C to +70°C, Vic=5V+10%, GND=0V)

Item Symbol Test Conditions min typ max Unit
Input Leakage Current | Ior] Vis=GND to Ve — — 2 MA
Output Leakage Current [ Tiol CE = Vi or CEa= Vi — - 2 HA
r o=GND to Veo
g:::::s Dr:wer Supely Iee CE =CE:=Vie, I 0=0mA - 35 70 mA
X Min cycle, duty=100%
Average Operating Current Icen CE =Vi., CEs=Vi — 35 70 mA
Standby Power Supply CEi2Vec—0.2V
Tcerr* . . — 2 50 HA
Current 11} 2 DC Visz Vee—0.2V or Vins0.2V
Standby Power Supply Iecie® | CEizVee—0.2V — 2 50 HA
Current (2) . DC
Output tow Voltage Vou Ior=2.1mA — — 0.4 Ay
Output High Voltage Vor Ion=—1.0mA 2.4 — — AY
Notes : 1) Typical limits are at Vcc=5.0V, Ta= +25°C
2) % Vian=—0.3V
BCAPACITANCE (Ta=25C, f=1.0MHz)
Item Symbol Test Conditions typ max Unit
Input Capacitance Crs Vix=0V 3 5 pF
Input/Output Capacitance Ci o Vi o=0V 5 7 pF
Note - 11 This parameter is sampled and not 100% tested.
BAC CHARACTERISTICS (Ta=0C to +70°C, Vcc=5V+10% unless otherwise noted)
® AC TEST CONDITIONS
Input Pulse Levels - .. ...oncnennnnnrenn 0.8V to 2.4V
Input Rise and Fall Times .- --..cc.oonno 10ns
input and Output Timing Reference Levels . . . 1.6V
OutputLoad « -« vvvviinvne e 1 TTL Gate and ¢; = 100pF (including Scope & Jig)
®READ CYCLE
HM6117LFP-3 HM6117LFP-4
Item Symbol - Unit
min max mmn max
Read Cycle Time Lre 150 — 200 — ns
Address Access Time tas — (L‘LQ_ — 7L 200 ns
Chip Enable (CE.} to Output teon — 150 — 200 ns
Chip Enable (CE:) to Output Leo — 150 — 200 ns
Chip Enable (CE:} to Qutput in Low Z tiz 10 - 10 -— ns
Chip Enable (CE:) to Qutput in Low Z tiz 10 — 10 — ns
Chip Disable (CE)) to Output in High Z thn 0 70 0 BO ns
Chip Disable (CE:) to Output in High Z thze 0 70 0 80 ns
Output Hold from Address Change ton 15 — 15 — ns
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® TIMING WAVEFORM OF READ CYCLE

{Notes 1, 2)

tRC

HM6117LFP-3, HM6117LFP-4

Address
taa . tow
CE: tcor VY /
Z
{1z thz1
CE: tcoz
N %
tLze thzz
Dout I
Data Valid
NOTES: 1. WE is High for Read Cycle.

2. When CE, and CE, are low, the address input must be in the high

impedance state.

®WRITE CYCLE

HM6117LFP-3 HM6117LFP-4
Item Symbol - - Unit

min max min max
Write Cycle Time twe 150 — 200 — ns
Chip Enable (CE:) to End of Write tow: 100 — 120 — ns
Chip Enable (CE:) to End of Write tew: 110 — 130 — ns
Address Set Up Time tas 20 — 20 — ns
Address Valid to End of Write taw 130 — 150 — ns
Write Pulse Width twe 100 — 120 — ns
Write Recovery Time twr 15 — 15 — ns
Write to Output in High Z lunz 0 60 0 70 ns
Data to Write Time Overlap tow 50 — 60 - ns
Data Hold from Write Time tou 20 — 20 — ns
Output Active from End of Write tow 10 — 10 — ns

® TIMING WAVEFORM OF WRITE CYCLE

NOTES:

This Materia

[
Address j(i
; ___/
. cwi TWR 13)
CEx \E (5) ,L
tewz
& \\\ ™ £
Taw e
WE twp (1)
- S
tas(2) r\ \K /) tou
twyz (4},
tow 6 | (7
Dout AN hY N
/ \VAVAVANR
. tow toy
(8)
L Data in Valid %%eé

1 A write occurs during the
overlap (typ) of low CE,,
CE, and WE,

2. tyg is measured from the
address changes to the bigin-
ning of the write,

3. tyg is measured from the
earlier of CE,, CE, or WE
going high to the end/of
write cycle.

4. During this period, I/O pins
are in the output state so
that the input signals of
opposite phase to the out-
puts must not be applied.

5. If the CE, or CE, low transi-

tion occurs simultaneously
with the WE low transitions or
after the WE transitions, out-
put remain in a high im-

Copyrighted By Its Respective Manufacturer

pedance state.

Dout is the same phase of
write data of this write
cycle.

. Dout is the read data of next

address. o

if CE, and CE, are low
during this period, I/O pins
are in the output state. Then
the data input signals of op-
posite phase to the outputs
must not be applied to them.
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HM6117LFP-3, HM6117LFP-4

BLOW V.. DATA RETENTION CHARACTERISTICS (Ta=0"Cto +70°C)

Item Symbol Test Condition min typ max Unit
CE1 2 Vee—0.2V,
Vee for Data Retention Vor 2.0 - - \Y
Vina Vee—0.2V or Vias0.2V
Vec for Data Retention Vor: CE:2 Vee—0.2V 2.0 - - \Y
D R ion G I Vee=3.0V, CE, 2.8V, . _ 300 A
ata Retention Current CCDR1 VinZ 2.8V or VinsS0.2V M
Data Retention Current Fccore Vec=3.0V, CE:2Vec—0.2V — - 30+ pA
Chip Deselect to Data Retention Time tcor (i} — - ns
See Retention Waveform
Operation Recovery Time IR Lrc** — - ns
* 10u4A max at Ta=0°C to +40°C. Vi min=—0.3V
*% f —Read Cycle Time
®LOW V.. DATA RETENTION WAVEFORM
Data Retention Mode
Vee - “
teon j\a.sv Vor2 2.0V AT
o) oV CE1 or CE22 Yor—0.2V z.z\xm
NOTE: 1. CE, controls Address buffer, WE buffer, CE, buffer and Dy
buffer. If CE, controls data retention mode, VIN level (address,
WE, CE,, DI/O) can be in the high 1mpedance state, If CE con-
trols data retention mode, Vyn level (address, WE, CE,, Dl/O)
must be VIN 2 V(}C—O 2V or VIN $0.2V.
SUPPLY CURRENT SUPPLY CURRENT
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE
16 16
Ta=25C Vee=5.0V
i; 14 T 14
i z
Z 1z // 3 12
_é 10 :; 10 —]
3 08> S 08
A 08 s
0.4 04
45 4.75 5.0 5.25 55 0 20 40 60 80

Supply Voltage Vee (V)
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Access Time taatacs(Normalized)

Access Time taatacs(Normalized)

Low Input Voltage Vie{Normalized)

This Materia

ACCESS TIME vs.
SUPPLY VOLTAGE

13
Ta=25C
1.2
11 \\
1.0
09
08
07
45 4.75 5.0 5.25 5.5
Supply Voltage Vec (V)
ACCESS TIME vs.
LOAD CAPACITANCE
18
s

14 /

//
12
Ta=25C
Vee =MIN
10
08
06
100 200 300 400 500
Load Capacitance Ct (pF)}
INPUT LOW VOLTAGE vs.
SUPPLY VOLTAGE
1.3
Ta=25C
1.2
11
| et
1.0 /
/
0.9
08
0.7
45 4.75 5.0 5.25 5.5

Supply Voltage Vec (V)

Access Time taatacst Normalized!

Supply Current Jccz (Normalized)

High Input Voltage Vis(Normalized)

ACCESS TIME vs.
AMSBIENT TEMPERATURE

Ver=5.0V
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SUPPLY CURRENT vs.
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INPUT HIGH VOLTAGE vs.
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Copyrighted By Its Respective Manufacturer

HM&117LFP-3, HM6117LFP-4

145



HM6117LFP-3, HM6117LFP-4

146

This Materia

Standby Currect Jccez (Normalized)

OUTPUT HIGH CURRENT
vs. OUTPUT HIGH VOLTAGE
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STAND-BY CURRENT vs.
INPUT VOLTAGE
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Input Voltage Vin (V)

Output Current Joy{Normalized)

Standby Current Ispi(Normalized)
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OUTPUT LOW CURRENT
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/|

/

Ta=25C
Vec=5V

7

0.2

04

0.6 0.8
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STAND-BY CURRENT vs.

SUPPLY VOLTAGE
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CEs=Vec—0.2V
0.4
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Supply Valtage Vec (V)
STAND-BY CURRENT vs.
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