
MK48H64/MK48H65(N,P)
-35/45/55/70

64K (8K x  8-BIT) CMOS FAST STATIC RAM

■ 35, 45, 55, AND 70 ns ADDRESS ACCESS TIME

■ EQUAL ACCESS AND CYCLE TIMES

a STATIC OPERATION - NO CLOCKS OR TIMING 
STROBES REQUIRED

a LOW Vcc DATA RETENTION 2 VOLTS

a ALL INPUTS AND OUTPUTS ARE CMOS AND 
TTL COMPATIBLE

a LOW POWER OPERATION, 10/iA CMOS STAND­
BY CURRENT UTILIZING FULL CMOS 6-T CELL

a THREE STATE OUTPUT

a STANDARD 28-PIN PACKAGE IN 600 MIL PLAS­
TIC OR 600 MIL CERAMIC DIP. MK48H65 AVAIL­
ABLE IN 300 MIL PLASTIC DIP.

MK48H64/MK48H65 TRUTH TABLE

w ET E2 5 MODE DQ POWER
X H X X Deselect High-Z Standby

X X L X Deselect High-Z Standby

H L H H Read High-Z Active

H L H L Read Q o u t Active

L L H X Write Din Active

DESCRIPTION

The MK48H64 and MK48H65 are 65,536-bit fast 
static RAMs organized as 8K x 8 bits. They are 
fabricated using SGS-THOMSON’s low power, high 
performance, CMOS technology. The devices fea­
ture fully static operation requiring no external 
clocks or timing strobes, with equal address access 
and cycle times. They require a single +5V ± 10 
% supply, and are fully TTL compatible.

The MK48H64 and MK48H65 have a Chip Enable 
power down feature which sustains an automatic 
standby mode whenever either Chip Enable goes 
inactive (ET goes high or E2 goes low). An Output
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ADVANCED DATA

FIGURE 1. PIN CONNECTIONS

N/C 1 I • □  28 Vcc
A12 2 I □  27 W
A7 3 d □  26 E2
A6 4 I I 1  25 A8
AS 5 C □  24 A9

A4 6 I □  23 A11
A3 7 I □  22 (F

A2 8 I □  21 A10
A1 9 I □  20 IT

AO 10 I □  19 DQ7

DOO 11 I □  18 DQ6

DQ1 12 I □  17 DQ5

DQ2 13 I □  16 DQ4

v ss 14 C □  15 DQ3

PIN NAMES

A0-A12 Address Inputs
DQ0-DQ7 Data Input/Output
E1, E2 Chip Enable
W Write Enable
5 Output Enable
VCC +5V
v ss Ground
N/C No Connection
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MK48H64/MK48H65(N,P)-35/45/55/70

Enable (G) pin provides a high speed tristate con­
trol, allowing fast read/write cycles to be achieved 
with the common-l/O data bus. Operational modes 
are determined by device control inputs W, 5 , E1,

and E2, as summarized in the truth table.

The MK48H65 is a space saving 300 mil plastic DIP. 
The MK48H64 offers the standard 600 mil Plastic 
or Ceramic DIP.

FIGURE 2. FUNCTIONAL BLOCK DIAGRAM
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MK48H64/MK48H65(N,P)-35/45/55/70

READ CYCLE TIMING

SYMBOLS 48H6X-35 48H6X-45 48H6X-55 48H6X-70

ALT. STD. PARAMETER MIN MAX MIN MAX MIN MAX MIN MAX UNITS NOTES

tRC *AVAV Read Cycle Time 35 45 55 70 ns

*AA tAVQV Address Access Time 35 45 55 70 ns 1

lCEA tEILQV Chip Enable 1 & 2 35 45 55 70 ns
1&2 tE2HQV Access Time 35 45 55 70 ns 1

lOEA tGLQV Output Enable Access
Time 20 25 30 35 ns 1

*CEL tEILQX Chip Enable 1 & 2 to 5 5 5 5 ns
1&2 *E2HQX Output Low-Z 5 5 5 5 ns 2

t0EL tGLQX Output Enable to
Low-Z 0 0 0 0 ns 2

tcEZ tEIHQZ Chip Enable 1 & 2 to 15 20 25 30 ns
1&2 tE2LQZ High-Z 15 20 25 30 ns 2

toEZ tGHQZ Output Enable to
High-Z 15 20 25 30 ns 2

toH tAXQX Output Hold From
Address Change 5 5 5 5 ns 1

OPERATIONS

READ MODE

The MK48H64 and MK48H65 are in the read mode 
whenever Write Enable (W) is high wjth Output 
Enable (3) low, and both Chip Enables (E1 and E2) 
are active. This provides access to data from eight 
of 65,536 locations in the static memory array. The 
unique address specified by the 13 Address Inputs 
defines which one of the 8192 8-bit bytes is to be 
accessed.

Valid data will be available at the eight Output pins 
within tAVQy_after the last stable address, providing 
G is low, El is low, and E2 is high. If Chip Enable 
or Output Enable access times are not met, data 
access will be measured from the limiting parameter 
(tE1LQv. tE2HQV' or Iglov) rattier than the address. 
T he jta te  o fjh e  DQ pins is controlled by the E1, 
E2, G, and W control signals. Data out may be in­
determinate at tE-||_Q)(, tE2HQX> ®ttd tGLQX, but data 
lines will always be valid at tAVQV.

FIGURE 3. READ TIMING NO. 1 (ADDRESS ACCESS)

NOTE: Chip Enable and Output Enable are presumed valid.
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MK48H64/MK48H65(N,P)-35/45/55/70

FIGURE 4. READ TIMING NO. 2 (W = V,H)

WRITE CYCLE TIMING

SYMBOLS
PARAMETER

48H6X-35 48H6X-45 48H6X-55 48H6X-70
UNITS NOTESALT. STD. MIN MAX MIN MAX MIN MAX MIN MAX

*wc W av Write Cycle Time 35 45 55 70 ns

U s l AVWL Address Set-up Time 
to Write Enable Low

0 0 0 0 ns

U s W eil
W e2H

Address Set-up Time 
to Chip Enable

0 0 0 0 ns

*AW W wH Address Valid to End 
of Write

25 35 45 60 ns

tW£w *WLWH Write Pulse Width 25 35 45 60 ns

tAH lWHAX Address Hold Time 
after End of Write

0 0 0 0 ns

*CEW •eileih
l E2HE2L

Chip Enable to End 
of Write

25 35 45 60 ns

*WR W hax

*E2LAX
Write Recovery Time 
to Chip Disable

0 0 0 0 ns

*DW •dVWH Data Valid to End of Write 25 30 30 40 ns

*DH {WHDX Data Hold Time 0 0 0 0 ns

*WEL *WHQX Write High to Output 
Low-Z (Active)

0 0 0 0 ns 2

*WEZ *WLQZ Write Enable to Output 
High-Z

15 20 25 30 ns 2
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MK48H64/MK48H65(N,P)-35/45/55/70

WRITE MODE

The MK48H64 and MK48H65 are in the Write mode 
whenever the Wand"ET pins are low, with E2 high. 
Either Chip Enable pin or W must be inactive dur­
ing Address transitions. The Write begins with the 
concurrence of both Chip Enables being active with 
W low. Therefore address setup times are refer­
enced to Write Enable and both Chip Enables as 
tAVWL, tAVE1L, and *ave2h respectively, and is deter­
mined to the latter occurring edge. The Write cy­
cle canbe terminated by the earlier rising edge of 
E1 or W, or the falling edge of E2.

If the Output js  enabled (E1 = low, E2 = high, G 
= low), then W will return the outputs to high im­
pedance within tWLQZ of its falling edge. Care must 
be taken to avoid bus contention in this type of oper­
ation. Data-in must be valid for tDVyvH to the rising 
edge of Write Enable, or to the rising edge of E1 
or the falling edge of E2, whichever occurs first, and 
remain valid tWHox after the rising edge of E1 or W, 
or the falling edge of E2.
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FIGURE 6. WRITE TIMING NO. 2 (E1t E, CONTROL)

ADDRESS ^

( ___________________________________ ' __________________________________D c _

’ avwm -------------------------------------------------------------►

M ---------------------------------------  ’ e ’ LEIM -------------------------------------------

^ " ' e ih ax - ^

\

^ -------  *AVE1L --------►

^ -------  *AVE2H --------►

V  7
l

*E2LAX - —

(  ■ \

^ ---------------------------------------  *E2ME2L ------------------------------------------- ► "

\

w l

^ -----------------------------------------------  *WIWH ---------------------------------------------------- ►

^ ------------------------------  *OVWH -------------------------------►

--------------------------------------------------------- v ------------------------------------------------------------------------------- \ rDQ H b DATA-IN VALID

•G VIH

LOW Vcc DATA RETENTION CHARACTERISTICS
SYMBOLS PARAMETERS MIN MAX UNIT NOTES

VDR Vcc Data Retention 2.0 Vcc(min) V

l c c D R Data Retention Power Supply Current — 10 xA

*CDR Chip Deselection to Data Retention Time 0 nS

*R Operation Recovery Time W av- nS

* W av = READ CYCLE TIME
FIGURE 7. LOW Vcc DATA RETENTION TIMING

------ DATA RETENTION MODE ------- •»

v„  -------------------TT75 Vw -2.0 V y

El CONTROL / y / / y / / ^  ̂  22 v \— 

1

E1 V̂ , 0.2 V

I

1

E2 CONTROL 0.8 V ^__ E2 « 0.2 V
^ ■ ■ 'flT T T T ,
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ABSOLUTE MAXIMUM RATINGS
Voltage on any pin relative to GND ..................................................................................-1.0 V to +7.0 V
Ambient Operating Temperature 0 a) ...................................................................................... 0°C to +70°C
Ambient Storage Temperature (Plastic)........................................................................... -55°C  to +125°C
Ambient Storage Temperature (C eram ic)....................................................................... -65°C  to +150°C
Total Device Power Dissipation..............................................................................................................1 Watt
Output Current per P in ...........................................................................................................................50 mA
Stresses greater than those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. 
This is a stress rating only and functional operation of the device at these or other conditions beyond those indicated 
in the operational section of this specification is not implied. Exposure to absolute maximum rating conditions for ex­
tended periods of time may affect reliability.

SYM PARAMETER MIN TYP MAX UNITS NOTES

< o o Supply Voltage 4.5 5.0 5.5 V 3

GND Supply Voltage 0 0 0 V

V,H Logic 1 Voltage, All Inputs 2.2 Vc c +0.3 V 3

V,L Logic 0 Voltage, All Inputs -0.3 0.8 V 3

SYM PARAMETER MIN MAX UNITS NOTES

'c c i Average Power Supply Current f = min cycle 90 mA 4

'CC2 Average Power Supply Current f =  0 20 mA 5

•sB1 TTL Standby Current 10 mA 6

ISB2 CMOS Standby Current 10 /vA 7

l|L Input Leakage Current (Any Input Pin) -1 +1 FA 8

•OL Output Leakage Current (Any Output Pin) -10 +10 mA 9

Vqh Output Logic 1 Voltage (l0UT = - 4  mA) 2.4 V 3

O>
Output Logic 0 Voltage (l0UT = +8 mA) 0.4 V 3

CAPACITANCE
(TA = 25°C, f =  1.0 MHz)

SYM PARAMETER TYP MAX UNITS NOTES

Ci Capacitance on input pins 4 5 PF 10

c2 Capacitance on DQ pins 8 10 PF 10

RECOMMENDED DC OPERATING CONDITIONS
(0°C<Ta <70°C)

DC ELECTRICAL CHARACTERISTICS
(0°C<Ta <70°C) (Vcc = 5.0 V ± 10 percent)

NOTES

1. Measured with load shown in Figure 8(A).
2. Measured with load shown in Figure 8(B).
3. All voltages referenced to GND.
4. Iq q i is measured as the average AC current with V q q  

=  V c c  (max) and with the outputs open circuit. tAVAV 
=  tAVAV (mm) dutY cycle 100%.

5. Icc2  is measured with outputs open circuit.

6. E^ =  V|(_), all other Inputs = Don’t Care.
7. V c c  (max), and E 2<V gg + 0.3 V, all other Inputs = 

Don't Care.
8. Input leakage current specifications are valid for all V|fg 

such that 0 V <  V|fg <  V cc - Measured at V c c  =  v c c
(max).

9. Output leakage current specifications_are valid for all 
Vq u t  suc^ tdat 0 V < V 0 U T < V Cc . E1 = V|n or E2 
=  V|l , and V c c  in valid operating range.

10. Capacitances are sampled and not 100% tested.
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MK48H64/MK48H65(N,P)-35/45/55/70

AC TEST CONDITIONS

Input Leve ls .................................................................................................................................GND to 3.0 V
Transition T im e s ..........................................................................................................................................5 ns
Input and Output Signal Timing Reference Level............................................................................... 15 V
Ambient Temperature................................................................................................................. 0°C to 70°C
Vc c ..................................................................................................................................... 5.0 V ±  10 percent

FIGURE 8. OUTPUT LOAD CIRCUITS

+5.0 V +5 0 V

• INCLUDES SCOPE AND TEST JIG.

(A ) (B)
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