HMG6148HLP Series

1024-word x 4-bit High Speed Static CMOS RAM

B FEATURES

® Low Power Standby and Low Power Operation;
Standby:5uW (typ.), Operation: 175mW (typ.)
Fast Access Time: 45/65ns (max)

Capability of Battery Back Up Operation

Single 5V Supply

Completely Static RAM: No Clock or Timing Strobe
Required

No Peak Power-On Current

No Change of t.cs with Short Deselected Time
Equal Access and Cycle Time

Directly TTL Compatible: All Inputs and Qutputs
Three State Output

Pin-Out Compatible with Intel 2148H
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M ABSOLUTE MAXIMUM RATINGS

Item Symbol Ratings Unit
Terminal Voltage ® Vr —0.5 to +7.0 v
Power Dissipation Pr 1.0 w
Operating Temperature Tos- 0to +70 ‘C
Storage Temperature Tus ~55 to +125 'C
Storage Temperature ** Tius ~10 to +85 ‘C
#* with respect to GND. Vie oo =~3.5V (Pulse width=20ns)

* & under bias.

Il TRUTH TABLE

(DP -18)

B PIN ARRANGEMENT

Ad| 1 ~ 18] Vec
Asq 2 17] Ar
A.E 16{ As
A:[z 15] Ay
A.E u] vo,
As E 13] /02
AIE 12170y
c—s'E 1|10
GNDE 10| WE
(Top View)

CS WE Mode Vee Current 1/0 Pin Reference Cycle
x Not selected Isa, Iss High Z
Read Icc Dout Read Cycle 1, 2
Write Iec Din Write Cycle 1, 2
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HMG6148HLP Series

@ RECOMMENDED DC OPERATING CONDITIONS (Ta=0 to +70°C)

Ttem Symbol min typ max Unit
Vee 4.5 5.0 5.5 v
Supply Voltage
GND 0 0 0 v
Viu 2.2 - 6.0 v
Input Vdtage
Vie -0.5* - 0.8 v

* —3.0V (Puise width 20ns)

MDC AND OPERATING CHARACTERISTICS (7z=0to +70°C, Vec=5V+10%, GND=0V)

Parameter Symbol Test Conditions min typ* max Unit
Input Leakage Current |1y ] Vee=max, V..=GND to Vec — - 2.0 HA
Output Leakage Current [Ieo| | €S8 =Viu, Vi.o=GND to Vec - - 2.0 MA
Operating Power Supply Current (1) Iec TS=Vie, li,.o=0mA - 35 80
Operating Power Supply Current (2) Icc min. cycle, CS= Vi, I;, o=0mA - 50 100 mA
Standby Power Supply Current (1) Iss TS~V - 5 20
Standby Power Supply Current(2) Isa (:',:f::,,:;::zz\‘f' VinS0.2V or - 1 50 HA
Output Low Voltage Voo lor=8mA — - 0.4 v
Output High Voltage Vou Tow=—4.0mA 2.4 — —_ \4

* Typical hmits are at Vec=5.0V, Ta=+25C and specified loading.

M CAPACITANCE (Ta-25°C, f=1MHz)

Item Symbol Test Conditions typ max Unit
Input Capacitance C. V=0V - 5 pF
[nput /Output Capacitance Cio Vi,o=0V - 7 pF

Note} This parameter 15 sampled and not 100% tested.

W AC CHARACTERISTICS (Vcc=5V+10%, Ta=0 to +70°C)
ORISE/FALL TIME

Item Symbol min typ max Unit
Input Rise Time t, - 5 100 ns
Input Fall Time t, —_ 5 100 ns

O®AC TEST CONDITIONS
Input pulse levels : GND to 3.0V
Input rise and fall times : 5ns
Input and Output timing reference levels : 1.5V
Output load : See Figure
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HM6148HLP Series

BAC CHARACTERISTICS (Ta=0 to+70°C,Vcc=5V1t10%, unless otherwise noted.)

OREAD CYCLE

HM6148HLP-45

HM6148HL P-55

Item Symbol Unit
min max min max
Read Cycle Time tac 45 — 55 - ns
Address Access Time taa - 45 - $5 ns
Chip Select Access Time tacs - 45 - 85 ns
Output Hold from Address Change Lon 5 had 5 - ns
Chip Selection to Output in Low Z 1:2° 10 - 10 - ns
Chip Deselection to Output in High Z tuz® 0 20 0 20 ns
Chip Selection to Power Up Time try 0 - 0 el ns
Chip Deselection to Power Down Time teo - 30 -_ 30 ns
# Transition is measured £500mV from steady state voltage with Load(B). This parameter is sampled and not 100% tested.
At any temperature and voltage condition twz max is less than ¢r7 min.
® TIMING WAVEFORM OF READ CYCLE NO.1("®?
tac
Address —}(
Tas "
tox
tox
o * XX -
® TIMING WAVEFORM OF READ CYCLE NO.2"'®
= tac
N ¢
tacs il
tr
P try tro Impedance
Voo supply  — — == = ——— -
current 50% 509
Iss \—_
Notes) 1. WE is High for Read Cycle.
2. Device is continwously selected, CS= V..
3. Address Valid prior to or coincident with CS transition Low.
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HMG6148HLP Series

® WRITE CYCLE

HM6148HLP-45 HM6148HLP-55
Item Symbol - - Unit

min max min max
Write Cycle Time twe 45 — 85 - ns
Chip Selection to End of Write tor 40 - 50 - ns
Address Valid to End of Write te 40 - 50 - ns
Address Setup Time Las 0 - 0 - ns
Write Pulse Width twe 35 - 40 -~ ns
Write Recovery Time tum 5 - s - ns
Data Valid to End of Write tow 20 - 20 - ns
Data Hold Time tow 0 - 0 -~ ns
Write Enabled to Output in High Z* twz 0 15 0 20 ns
Output Active from End of Write® tow 0 — 0 - ns

* Transition is measured 1 500mV from steady state voltage with Load B.
This parameter is sampled and not 100% tested.

® TIMING WAVEFORM OF WRITE CYCLE NO.1 (WE Controlled)

. -
Address )
f— xw

s SSIN TTT7I 777

W w2

Pe—t45 [
. o
WE # E—
)

YW g 1O X

Din
® (s) ©
aladd K b= Lo
Dovt okl lZ T 74 High Impedance
. . W . - -

® TIMING WAVEFORM OF WRITE CYCLE NO.2 (CS Gontrolled)

tep (1)

tow:

High lmpedance ™

Dows

Notes of Timing Waveform of Write :

- A write oceurs during the overlap of a ow TS and a low WE, (145}

tws is messured from the earlier of TS or WE going high 1o the end of write eycle.

During this period, 1/0 pins are in the output state 3o that the input signais of opposite phase to the outputs must not be applied.

- If the TS bw transition occurs simukaneously with the WE low transition or after the WE transition, the output buffers remain in & high mpedance state.
LU TS s ow during this period, 1/O pins are n the output state. Then the data mput signals of opposite phase to the outputs must not be applied to them.
- Dout is the same phase of write dats of this write cycle.
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HM6148HLP Series

ELOW V. DATA RETENTION CHARACTERISTICS (0'C=Ta<70°C)

Parameter Symbol Test Conditions min typ max Unit
Vcc for Data Retention Vox 2.0 - - v
CS2 Vee—-0.2V 300
Data Retention Current Iccon - - 204+ HA
V2 Vec—0.2V or
Chip Deselect to Data Retention Time teon Vs V.50.2V 0 - - ns
Operation Recovery Time ix taca — — ns
Note) 1. tac—Read Cycle Time. *  Vee=dOV
o% Vec=2.0V

OLOW V.c DATA RETENTION WAVEFORM

DATA RETENTION MODE
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s
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