HM66204 Series

131072-word x 8-bit High Density Static RAM Module

The HM66204 is a high density 1 M-bit static RAM module
consisted of 4 pieces of HM62256FP/LFP products (SOP type
256k static RAM) and a HD74HC138FP equivalent product (SOP
type CMOS decoder logic).

An outline of the HMB66204 is the standard 600 mil width 32
pin dual-in-line package. Its pin arrangement is completely com-
patible with 1 M-bit monolithic static RAM.

The HM66204 offers the features of low power and high speed
by using high speed CMQOS devices. And, the HM66204 makes
high density mounting possible with no surface mount technolo-
ay.
These features make the HM66204 ideally suited for high
density compacted memory systems.

Features
® High density 32 pin DIP
— Mounting 4 pcs. of 256k static RAM (SOP; HM62256FP/
LFP) and CMOS decoder logic (SOP; HD74HC138FP
equivalent)
® Pin compatible with 1M monolithic static RAM
® High speed
- Fast access time 120 ns/150 ns {maximum)
® Equal access and cycle time
e Completely static RAM
— No clock or timing strobe required
® | ow power standby and fow power operation
—~ Standby 40 uW {typical) (L-version)
~ Operation 50 mW (typical} (f =1 MH2)
® Common data input and output, three state outputs
® Capable of battery backup operation (L-version)

Ordering Information

Part No. Access Time Package
HM66204-12 120 ns
HM66204-15 150 ns
600 mil 32-pin DIP
HM662041-12 120 ns
HM66204L-15 150 ns

Absolute Maximum Ratings

Item Symbol Rating Unit
Voltage on any pin relative to Vgg v 0.5 to +7.0 v
Operating temperature range Topr 0to +70 °C
Storage temperature range Tstg ~55to+125 °C
Storage temperature range under bias  Tbias ~10 to +85 °C
Power dissipation Pr 1.0 w
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Pin Arrangement

NCE
A16[7]
auf3]
Arfi]
a7}
A6 [§]
as{7]
ME]
A3[g]
Az{i]
A)@
A0 [iz]
r/o1 [13]
1702 [14]
/03 [15]

(Top View)

Pin Description

Pin Name

Function

AQ- Al6

Address

1/01 - 1/08

Input/Output

CS

Chip Select

OE

Output Enable

WE

Write Enable

vee

Power Supply

Vss

Ground

NC

No Connection

Hitachi America Ltd. < 2210 O'Toole Ave. * San Jose, CA 95131 » (408) 435-8300

239




HM66204 Series

Block Diagram
AU
AlS .2 F—
216 @ —] Decoder
S ©— -
1701 108 @ ——
WE@ -—T—@ Ve
OE
___:E wi #1  |s1 RAM Noi-Nod : HM62Z56FP LEP
H_AM RAM %2 CMOS Decoder | HD?4HC138F P or
Nod No2 n equivakat
L
—1 »! ]
RAM RAM
No3 Nog
Mode Selection
Mode CS WE OE 1/0 Current Note
Not selected (Power down) H X X High-Z Igs, IsB1
Read L H L Dout Icc Read cycle (1) —~ (3)
. L L H Din Icc Write cycle (1)
Write T ;
L L L Din Icc Write cycle (2)
Note) X = Don’t care (Hor L)
Electrical Characteristics
Recommended DC Operating Conditions (Ta = 0 to +70°C)
Parameter Symbol Min Typ Max Unit Notes
Voo 45 50 5.5 v
Supply voltage Vs 9 a 0 v
3.85 - 6.0 \i AlS, A16, S
Input high (logic 1) Volt V, —
nput high (logic 1) Voltage H 22 - 6.0 v Others except A15, AL6, CS
Input low (logic 0) Voltage 1479 -0.5 - 0.8 A\
DC Characteristics (Ta = 0 to +70°C, Voo = 5V & 10%, Vgg = OV)
Parameter Symbol Min Typ*l Max Unit Test Conditions Notes
Input leakage current Hyp! - - 2 BA  Vin=Vggto Vpoe
CS=VgorOF =V
Output leakage current Lol - - 2 A
P kag Lo “ Vyo =Vssto Vec
. i . CS=vp
Operating power supply current: DC ce - 10 25 mA Iyjo = OmA
Average aperating power supply - 37 80 mA MIN. cycle duty = 100% -12
current (1) leas - 35 80 Iyyo = OmA ~15
) C8=viL, Vi =Vce
:u";‘:::(‘;l)"“““g power supply Icca - 10 15 mA V=0V, ljyo=0mA
f= 1MHz
Standby power supply current: DC Isp - 2 12 mA CS=v
CS > Vee-0.2V HM66204L
- 8 4 A :
?lt?“g)tg power supply current Ispy 00 I AlS, Al6 > V=02V Series
— 0.16 8 mA or AlS5, Al6 £0.2V
Output low voltage VoL - - 04 vV Ipp=21mA
Output high voltage Vou 2.4 - — V  log=-1.0mA

Note) *1.
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Typical values are at Voo = 5.0V, Ta= +25°C and specified loading.
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HM86204 Series
Capacitance (Ta = 25°C, f= 1 MH2)

Parameter Symbol Min Typ Max  Unit Test Conditions
Input capacitance Cin - - 45 pF Vin = 0V
Input/output capacitance Cro - - 50 pF Vyo = 0V

Note) This parameter is sampled and not 100% tested.

AC Characteristics (Ta = 0 to +70°C, V¢ = SV + 10%, unless otherwise noted)

AC Test Conditions
¢ {nput puise feveis:
08Vt 4.0v... TS, A15, A16
0.8V 10 2.4V. .. Dther pin except C5,

® ([nput rise and fail times: 5 ns
® Iinput and output timing reference level: 1.5V
® Qutput load: 1 TTL Gate and C;_ (100pF)

A15, A16 (Including scope & jig)
Read Cycle
Parameter Symbol 'HM66204-1 2 }:IM“ 204-15 Unit
: min max min max
Read cycle time trRC 120 - 150 - ns
Address access time tAA - 120 - 150 ns
Chip select access time tACS - 120 - 150 ns
Output enable to output valid tOE - 60 - 70 ns
Output hold from address change tOH 10 - 10 - ns
Chip selection to output inlow Z terz 10 - 10 - ns
Output enable to output in low Z oLz 5 - 5 - ns
Chip deselection to output in high Z tcHz 0 40 [i] 50 ns
Output disable to output in high Z toHZ 0 40 0 50 ns
Read Cycle Timing No. 1"
tre }
Address )( *
{aa
144
A
% NN N1
toe ton
[+ y
AN\ |torz LU
fouz
taics ‘czz
Dout fetz Data Valid
Read Cycle Timing No. 2°1.°2.4
{rC |
Address —><
{AA N toH
[ !
P RXXAXXX D Vald )

Q@ HuiTaCH!
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HME6204 Series

Read Cycle Timing No, 3"+ "3 ™

T T !
\ I
tacs | cHz
fciz
Notes) *1. WE is high for read cycle.
*2. Device is continuously selected, TS = V..
*3. Address should be valid prior to or coincident with S transition low.
*4. OE= Vyp.
Write Cycle
H .
Parameter Symbol M66204-12 I:lM66204-lS Unit
min max min max
Write cycle time twe 120 - 150 - ns
Chip selection to end of write tow 100 - 120 — ns
Address valid to end of write taw 100 - 120 — ns
Address setup time tAS 0 - 0 - ns
Write pulse width twp 90 - 110 - ns
Write recovery time tWR 5 - 5 - ns
Write to cutput in high Z twHZ 0 40 0 50 ns
Data to write time overlap tpw 50 - 60 - ns
Data hold from write time tpH [ - 0 - ns
Output disable to output in high Z tOHZ 0 40 0 50 ns
Output active from end of write tow 5 - 5 - ns
Write Cycle Timing No. 1 {OE Clock)
1 twce !
Address %
{wR*?
OE l/ // \
1 [{4'4
SN\ \\\\\\L Y
fAS tAw
WE N \\\\ 1
N N /]
tonz *3 twp *1
Dout NN NN NNN NN
IS tow tpH
Din V4
N\
O HITACHI
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HM66204 Series

Write Cycle Timing No. 23 (OF Low Fixed)

twc M
Address )( *
| tcw * 2
twr T
e INNARRANS S T VI
N A/
taw .
WE \ fwe®” %
us ;Ix\\\ R on
* 3
twhz tow *6 * 7
Dout NN NN N NN NN NN N
IS
tpw toy
* 8
Din > > > > ;<
Notes) *i. A write occurs during the overiap (twp) of alow TS and a low WE.
*2. twR is measured from the earlier of TS5 or WEgoing high to the end of write cycle.
*3. During this period, I/O pins are in the output state.
The input signals out of phase must not be applied.
*4, If the CS low transition occurs simultaneously with the WE low transition or after the WE low transition,
output remain in a high impedance state.
*s. OEis continuously low. (OE= Vy)
*6. Doyt should be held in phase of the written data during this write cycle.
*7. Dgyy is the read data of next address,
*8. If TS is low during this period, [/O pins are in the output state. The input signals which are opposite to the

output levei shouid not be appiied to 1/O pins.

Low Ve Data Retention Characteristics (Ta = 0°C to +70°C)
Data retention characteristics is guaranteed only for L version.

Parameter Symbol Min Typ Max Unit Test Conditions
CS > Vee -0.2v
Ve for data retention VDR 20 - - \4 AlS, Al6 2 Ve -0.2V

or Al5, A16 <0.2V

Vee=3.0V,88 228V

Data retention current IceDR - - 200 uA Al1S5,Al16 > 2.8Vor
AlS5, Al6 0.2V
Chip deselect to data retention time tCDR 0 - - ns
o . See retention waveform
Operation recovery time tR trc*1 — - ns
Note) *1. tre = Read Cycle Time.

Low Ve Data Retention Waveform

Vorx2.0V

CSx Vec—0.2V

@ HiITACHI
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Package Dimensions; Unit: mm (inch)
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