FUJITSU MB8168-55
MICROELECTRONICS MB8168-70
NMOS 16,384-BIT STATIC E
RANDOM ACCESS MEMORY THIN

NEGI M

DESCRIPTION
The Fujitsu MBB168 is a 4096 design. It permits the selection of
word by 4-bit static random ac- an individual package when out-

cess memory fabricated using puts are OR-ied. Furthermore,
N-channel slllcon gate MOS when selecting a single package
technology. The memory is fully by C§, the other deselsected pack-
static and requires no clock or ages automatically power down.,
timing strobe. All pins are TTL .

All Fujltsu devices offer the ad-
compatible and a single 5V power vantages of low power dissipa-

Supply is required. tion, low cost and high perfor-
A separate chip select (TS} pin mance.
simptifies multipackage system

FEATURES
]
! « Organized as 4096 x 4 « Single +5V DC Supply CERDIP PACKAGE
« Fully Static Operation, no Voltage, =10% tolerance DIP-20C-C03
clocks or timing strobe » Common data input and cutput
required » Thres-state output with OR-tie
+ Fast Access Time; capability
MB#§168-55 55 ng Max. + Chip select tor simplified
MB8&8168-70 70 ns Max, memuory expansion, automatic PIN ASSIGNMENT
» Low Power Consumption: power-down .
loc = 150mA Max. {Active) * Standard 20-pin DIP package
Isg = 40mA Max. (Standby}  * Pin compatible with Intel 2168 Az 1 o Hvee
MB8168 BLOCK DIAGRAM AsL]2 191
As [} 3 187 Ag
o paney alle 2 17DAe
wo— B A [ 5 ; o 18 j A
WEMOAY ARRAY 3 - g 11
A D—E 128 ROWS
now 1 GOAMN S AZ E 8 £ 8 15 g ”01
mo——PF 1 s
P e » S— H Ay E 7 14 10z
wo———F 1 Ag[] 8 13 [ 1105
P T ts] 9 120 vo,
ey ] GgNe ] 10 1w
- 5 g— e gt
= L_‘ET‘T\ Ay B, Ay Ay Ay
WEC
TRUTH TABLE




ABVARCH

o : MBE168-55 / MB8168-70
INEEE M AFTON
ABSOLUTE MAXIMUM RATINGS (See Note)
Rating Symbol Vaiue Unit

Voltage On Any Pin with Respect to Vgg Vine Vour. Yoo -35t0 +7 v
Short Circult Output Current —_ 20 mA
Temperature Under Bias Ta -10 1o +85 G
Storage Temperalure Tstg -65te +150 G
Power Dissipation Pp 12 W

Note: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceaded. Functional operation should be
restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to absolule maximum rating
conditions for extended periods may effect davice reliabllity. This device contains circubiry to protact ihe inputs agalnst
damage due to high atatic voltages or electric flelds. It |12 advisad that normal precautions be taken to avoid application of any
voltage higher than maximum rated voltages 1o this high impedance citcuit.

RECOMMENDED OPERATING CONDITIONS

{Reterenced to Vgg )

Amblent )
Paramater Symbol Min Typ Max Unit Tempecature
Supply Voltage Yoo 45 50 55 v
Input Low Voitage ViL -30 — 0.8 v 0°C to +70°C
tnput High Voltage ViH 20 — 6.0 v

NOTE: {1} The operating ambient lemperaturs range |s guaranised with transverse alrflow exceading 400 linear feet per minute.

CAPACITANCE (7, = 25°C, f = 1 MHz, this parameter is sampled, not 100% tested.)

Paramster Symbol Typ Max Unit
Input Capacitance  Address, WE: Vi = OV Cin — 7 pF
Input Capacitance C5: Vi = OV Cra — 8 pF
Output Capacitance Data 10, Yoy = 0V CouTt — 8 pF
DC CHARACTERISTICS
{Recommendad operaling conditions unless otherwise noted,)
Parameter Symbol Min Max Unit
input Leakage Currant I _10 10
{Vin = Vas 10 Vo, Voo = Max) L uh
Qutput Leakage Current _
{CS = Vi, Vour = Vss 1o 45V, Voc = Max) Lo 50 50 1A
Powar Supply Current _
Moo = Max, CS =V, lgyt = OmA) loc 150 mA
Qutput Low Voltage {IgL = 8mA) VoL — 0.4 ¥
Output High Voliage {lpq = —4mA) Vou 2.4 — v
Standby Current _
Voc = Min to Max, T8 = Vi, loyt = 0mA) 's8 40 mA
Peak Power-On Current I . 50 mA
{Vce = Vg to Vo Min, TF = Lower of Vo or Vi Min) PO
Output Short Circuit Current
| —200 200 ma
(VouT = Vss to Vo) oS
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MBB166-55/ MBA168-70 AR
INFORM
AC TEST CONDITIONS
Input Conditions: Veo
Input Pulse Levels: oV to 3.0V
Input Pulse Rise/Fall Times: Sny
Input Timing Reference Lavel: 1.5v % A4
Output Conditions: Ooyr .
Output Timing Refsrance Level: 0.8V 1o 2.0V (10} l
Output Load: ¢
{Includes Rz
Ry | Rz c Parameters Measured Scope and Jlg)I

Load | |4800 | 2650 | 30pF |except t| 7, thz, twz and tow

Load Il (48010 | 2550 | 5pF [ty s, tyz, twz. and tow

VANCE

ATION

OUTPUT LOAD

AC CHARACTERISTICS

{Recommended operating conditions unless otherwise noted)

READ CYCLE

MB8168-55 MBB188-70
Parameter NOTES Symbol Min Typ Max Min Typ Max Unit

Read Cycle Time tpe 55 — - 70 — —_— ns
Address Access Time tas — — 55 — - 70 ns
Chip Select Access Time tacs - — 55 - - 70 ns
Qutput Hold from Address Change toH 5 — — 5 — — ns
Chip Select to Dutput Active Ol (Z] 1z 10 — —_ 10 — — ns
Chip Select to Output In HighZ 1] [21 tHz 1} — 30 [1] — 40 ns
Chip Select to Power Up Time tey o - — 0 - - ns
Chip Select to Power Down Time tep — - 55 - 70 ns

Notes: 1. Transition is measured at the point of £500mV from steady state voltage.
2, This parameter is measured with specified loading in Fig. 2. This parameter is sampled and not 100% tested.

READ CYCLE: ADDRESS CHANGING#

READ CYCLE3

Re

ADDRESSES

Las

toH

|
DATAOUT  PREVIOUS DATA VALID ¥ X X *

DATA VALID

Notes: 2. WE is high for Read Gycle,

4. Device |s continuously selected. 03 = V|,

Don't Care

X undefined Data
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MB8168-58 s MBE166-70

READ CYCLE 2 (Contd)
READ CYCLE: C8 CHANGINGS
g ———- e
cs R —_—
N 7
tacs { tuz
hz
HIGH IMPE E
DATA QUT & DANC DATA VALID HIGH
L IMPEDANCE
=—lpu = lpp —-
Vee g———————
SUPPLY I 50% 50%
CURRENT 'SB
Notes: 3. WE Is high for Aead Cycle.
4. Device |5 continuously sslected. £ = @ Undelined Data
5. Addresses valid prier to or coincident wnh C3 transition low.
WRITE CYCLE
MB2163-55 MBB8168-70
Parameter NOTES Symbeol Min Typ Max Min Typ Max Unit
Write Cycle Time twic 55 — — 70 — — ns
Address Yalid to End of Writs taw 55 — - 70 — — ns
Chip Sglect to End of Write tow 55 - - 70 — — ns
Data Valid to End of Write tow 25 — — 30 — - ns
Data Hold Time L o toH 0 i 0 — — ns
Write Pulse Width P 55 — — 70 — — ns
Write Recovery Time twR 0 — -— 0 - - ns
Address Setup Time tag 0 —_ — 0 — — ns
Output Active From End of Write [8] tow ] - — 0 — — ns
Write Enable to Output in High Z (€] twz 0 — 30 0 - 40 ns
Noles; & Transilion is measured at the point of +500mY from sieady state voltage.
7. This parameier is measured with specified loading in Fig. 2.
WRITE CYCLE
WRITE CYCLE: WE CONTROLLED®
twe
ADDRESSES ;.
fow
cs? ;;7‘\ i‘;;;/;;;;;;;
Taw
e by g —=t
tas twe 'WR
WE 128
tow |tou
DATA IN DATA IN VALID )k
= twz— = tow
AP ATPAPPIT AT I AT T RFF A HIGH IMPEDANCE
DATA OUT n’s’s’;’;’n 5’1’&’;‘;’4’1’;’;’;’;’; A’A’A’A"
Mate: *If CE goes high simultanecusly with WE high transition,
DATA OUT remains in a high impedance state, Don" Care m Undefined Data
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MB8148-55/ MB8168-70

WRITE CYCLE: CS CHANGING?

WRITE CYCLE (Cont'd)

ABVANCE
4

¥
INFORMATION

WO

ADDRESS VALID

tow

twp—{

tow

DATA IN

DATA VALID

*‘D“

oaTa 0uT XXX XHXXRRIXXKN

Don't Gare

e Ty —=]

HIGH Z

m Undafined Data

Notes: 6. Transition is measureed at the point of +500 mV from steady state voltage,
7. This parameter is measured with specitiad Igading in Fig. 2.
8. If G goes high simultanecusly with WE high, the cutput remains In a high impedance state.
9. €5 or WE must be high during address transitions.

DESCRIPTION

The MB8168 from Fujitsu is a high
performance part. K is designed
for high speed and low power
system requirements.

The high speed is obtained by ad-
vanced NMOS processing. The
power requirements are achieved
by the use of MB8168 chip select
{active low). The MB8168 auto-
matically enters standby drawing
only Igg whenever the chip setect

is high. Upon activation of chip
select (S = LOW)} the MBB168
automatically powers up and
draws Ige.

This automatic power upfdown is
an extremely useful feature. PC
board layout with proper Voo de-
coupting will minimize power line
glitches.

Input and data bus lines are an

additional area of concern. Un-
less bus lines are properly de-
signed and terminated, cross
coupling, cross talk and reflec-
tions can occur. Of particutar im-
portance is the undershoot on ad-
dress lines. Once again, careful
attention to good PC board layout
and proper termination techni-
ques will yield a well designed
and reliable memory system.
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