
              
                                                        

 

FUJITSU 
MICROELECTRONICS 

NMOS 16,384-BIT DYNAMIC 
RANDOM ACCESS MEMORY 

DESCRIPTION 
The Fujitsu MB8118 is a fully de­
coded dynamic NMOS random ac­
cess memory organized as 16,384 
one-bit words. The design is op­
timized for high-speed, high per­
formance applications such as 
mainframe memory, buffer memory 
peripheral storage and environ­
ments where low power dissipation 
and compact layout are required. 

Multiplexed row and column ad­
dress inputs permit the MB8118 to 
be housed in a standard 16-pin DIP. 
Pin outs conform to the JEDEC ap­
proved pin out. 

FEATURES 
• 16,384 x 1 RAM, 16 pin package 
• Silicon-gate, Double Poly 

NMOS, single transistor cell 
• Address access time: 

100 ns max (MB8118-10) 
120 ns max (MB8118-12) 

• Cycle time: 
235 ns min (MB8118-10) 
270 ns min (MB8118-12) 

• Low power: 
182mW max (MB8118-10) 
160mW max (MB8118-12) 
16.5mW max (Standby) 

• +5V single power supply, ±10% 
tolerance 

• On chip substrate bias 
generator 

MB8118 
BLOCK DIAGRAM 

The MB8118 is fabricated using 
silicon-gate NMOS and Fujitsu's ad­
vanced Double-layer Polysilicon 
process. This process, coupled with 
single-transistor memory storage 
cells, permits maximum circuit den­
sity and minimal chip size. Dynamic 
circuitry is employed in the deSign, 
including the sense amplifiers. 

Clock timing requirements are non­
critical, and power supply tolerance 
is very wide. All inputs are TTL 
compatible; the output is three­
state TTL. 

• All inputs TTL compatible, low 
capacitive load 

• Three-state TTL compatible 
output 

• Hidden refresh capability 
• Common I/O capability using 

"Early Write" operation 
• Output unlatched at cycle end 

allows extended page bound­
ary and two-dimensional chip 
select 

• Read-Modify-Write, RA5-only 
refresh, and Page-Mode 
capability 

• On-Chip latches for Addresses 
and Data-ln 

• Pin compatible with Intel 2118 
and MCM4517 

MB8118-10 
MB8118-12 

CERAMIC PACKAGE 
DIP-16C-C03 

PLASTIC PACKAGE 
DIP-16P-MOl 

PIN ASSIGNMENT 

N.C. Vss 

O'N CAS 

WE DOUT 

RAs II A. 

A. !1 A3 

A2 
~. 

11 A. 

A, A, 

Vec N.C. 

This devioe contains circu~ry to prolecl the 
inputs against damage due to high static vo~ 
tages or electric fields. However, ~ is advised 
that normal precautions be laken to avoid 
application 01 any voltage higher than maxi­
mum rated voHages to this high impedance 
circuit. 

FUJITSU reserves the right to change products and specifications without nolice. This information does not convey any license under patent rights 
01 FUJITSU LTD. or others. 
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MB8l18-10/MB8118-12 
/ 

A13S0LUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol i Value Unit 

Voltage on any pin relative to Vss Y,N. VOUT -1 to + 7 V 

Voltage on VCC pin relative to VSS VCC -1 to +7 V 

Storage temperature L eramic 
TSTG 

,:;510 ~15 °C Pfastic 5510 +125 
Power dissipation PD 1.0 W 

Short circuit output current - 50 rnA 

NOTE: Permanent del/Ice aamag& may occur If ABSOLUTE MAXIMUM RATINGS are elweeded_ FunctJopa' operalior should be restncted to the conditions as detailed In the operahonal 
sect,ons at this data sheet Exposure to absolute maxim;.lm raHngcortdlt,ons for e:dended penods may affect deVice re~abdjty 

i 

RECOMMENDED OPERATING CONDITIONS 
(Referenced to VSS) 

! 

I 

l Parameter I Symbol Min 

I I VCC 4.5 
Supply Voltage 

! VSS 0 

i 

Input High Vollage, a/l inputs 
I V~H I 2.4 

I 

Input Low Voltage, all inputs V,l : -1.0 

CAPACITANCE (T A = 25°C) 

Parameter Symbol 

Input Capacitance Ao - As, DIN CINl 

Input Capacitance RAS, CAS, WE CIN2 

Output Capacitance DOUT COUT 

STATIC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted.) 

Parameter 

OPERATING CURRENT 

Average Power Supply Current (RAS, CAS cycling; IRC = Min) 

: STANDBY CURRENT 

Average Power Supply Current (RAS = CAS = VIH, DOUT = 

High Impedanoe) 

REFRESH CURRENT 

Value 

Typ 

5.0 

0 

-

-

Min 

-

-
-

Notes • 

[j] 

[j] 

Average Power Supply Current (RAS cycling, CAS = V,H; tRC = Min) 

PAGE MODE CURRENT [j] 

Average Power Supply Current (RAS = VIL, CAS cycling, tpc = Min) 

INPUT LEAKAGE CURRENT 
! 

Input Leakage Current, any input (OV "" VIN "" 5.5) 
(Input pins not under test = OV, 4.5V "" VCC "" 5.5V, VSS = OV ' 

i 
OUTPUT LEAKAGE CURRENT 

(Data out is disabled, OV "" VOUT '" 5.5V) 

I 

OUTPUT LEVEL 

Output Low Voltage (IOl = 4.2 rnA) 

OUTPUT LEVEL 

Output High Voltage (IOH = -5 mAl 

Max Unit 

: 5.5 V 

0 V 

6.5 V 

0.8 V 

Value 

Typ 

-
- i 
- I 

MB8118-10 

Symbol Min Max 

ICCl I - 33 

ICC2 I - 3.0 

J 

ICC3 - 25 

ICC4 - i 25 

III -10 10 

! 
I 

IOl -10 10 

VOL - 0.4 

VOH I 2.4 -
Note: CD Icc IS dependent on output loading. Specified values are obtained with the output open. 

I 
Operating 

Temperature 

O°Cto +70°C 

I 
! Max I Unit 

5 ! pF i 
8 pF I 

7 I pF 

MB8118-12 

Min Max Unit 

: 
- 29 rnA I 

- 3.0 rnA 

- 22 mA 

- 22 mA 

I 

I 
I 

I -10 10 /LA 

I 
I -10 10 p.A 

- 0.4 V 

2.4 - V 

LFUJITSU 
MICROELECTRONICS ______________________________________________________ ~ 
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DYNAMIC CHARACTERISTICS NOTES 1,2,3 
(Recommended operating conditions unless otherwise nOled.) 

Parameter Notes Symbol 

Time Between Refresh tREF 
Random Read/Write Cycle Time tRC 
Read-Write Cycle Time tRWC 
Page Mode Cycle Time tpc 

Access Time from RAS 0® tRAC 
Access Time from CAS 00 I§] !cAC 
Output Buffer Turn Off Delay tOFF 

i Transition Time IT 

RAS Precharge Time tRP 
I RAS Pulse Width I tRAS 

RAS Hold Time IRSH 
CAS Prechange Time (all cycles except page mode) ICPN 
CAS Precharge Time (Page mode only) ICp 

CAS Pulse Width ICAS 
CAS Hold Time ICSH 
RAS to CAS Delay Time [IJ[!]i tRCO 
CAS to RAS Precharge Time tCRP 

I Row Address Set Up Time tASR 
Row Address Hold Time IRAH 
Column Address Set Up Time tASC 
Column Address Hold Time ! ICAH 
Column Address Hold Time Referenced to RAS tAR 
Read Command Set Up Time tRCS 
Read Command Hold Time IRCH 
Write Command Set Up Time lID IwCS 
Write Command Hold Time tWCH 

: Write Command Hold Time Referenced to RAS tWCR 
Write Command Pulse Width twp 

Write Command to RAS Lead Time tRWL 
Write Command to CAS Lead Time tCWL 
Data In Set Up Time loS 
Data In Hold Time tOH 
Data In Hold Time Referenced to RAS tOHR 
CAS to WE Delay lID !cwo 
RAS to WE Delay lID IRWO 
Read Command Hold Time Referenced to RAS tRRH 

Notes: 
[jJ An initial pause of 200ILS is required. Then several cycles are 

required after power up before proper device operation is 
achieved. Any 8 cycles which perform refresh are adequate for this 
purpose. 

~ Dynamic measurements assume t-r=5ns. 
~ V,H (min) and V,L (max) are reference levels for measuring timing 

of input Signals. Also. transition times are measured between V,H 
andV,L' 

~ Assumes that tRCO<tRCD (max). If tRCD is greater than the maxi­
mum recommended value shown in this table, tRAC will increase by 
the amount that tRCD exceeds the value shown. 

w As.sumes that tRCO>tRCD (max). 
[§] Measured with a load equivalent to 2 TTL loads and 100pF. 

, 

i 

I 

MB8118-10/MB8118-12 

MB8118-10 MB8118-12 ! 
Min Typ Max Min Typ Max Unit 

- - 2 - - I 2 ms 

235 - - 270 - - ns 

285 - - 320 - - ns I 
125 - l - i 145 - - ns 

- - f 100 - - 120 ns 

- - 55 - - 65 ns ! 
0 - 45 0 - 50 ns 

3 - 50 3 - 1 50 I ns 1 
I 

110 - - 120 1 - - ns j 
115 - 10000 140 I - 10000 ns I 

70 - - 85 - - ! ns 

50 - - 55 - - ns 

60 - - I 70 - - ns 

55 - 10000 65 - 10000 : ns i 

100 - - 120 - - ns 

25 - 45 25 - 55 ns 

0 - I - 0 - - ns 

0 - - 0 I - - ns 

15 - ! - 15 - - ns 

0 - - 0 - - ns , 

15 - - 15 - I - ns 

60 - - 70 - - ns 
0 - - 0 - - ns 

0 - - 0 - - ns 

0 - - , 0 - - ns 

30 - - 35 - - _L ns 

75 - - 90 - - ns ! 
30 - - : 35 - - : ns 

60 - - 65 - - ns 

45 - - i 50 - I - ns 

0 - - 0 - - ns 

30 - - 35 - - I ns ; 

75 - - 90 - ! - : 
ns 

55 - - 65 - - ns 

120 - - 120 - - I ns 

20 - - I 25 - - ns 

(lC Operation Within the tRCD (max) limit Insures that tRCD (max) can 
be met. tRCD (max) is speCified as a reference point only: iftRCD is 
greater than the specified tRCD (max) limit. then access time ;s 
controlled exclUSively by tCAC' 

I§] tRCD(min)=tRAH(min)+2tT(tT=5ns)+tAsc(min). 
;!) twcs, tcwD and tRwD are not restrictive operating parameters. 

They are included in the data sheet as electrical characteristics 
only. If twCS>!WCS (min). the cycle is an early write cycle and the 
data out pin will remain open circuit (high impedance) throughout 
entire cycle. H tCWD>tCWD (min) and tRWD>tRWD (min), the cycle i 
is a read-wrrte cycle and data out will contain data read from the

J
I 

selected cell. If nerther of the above sets of condrtions is satisfied 
the condition of the data out is indeterminate. 

FUJITSU 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~"ICROELECTRONICS 
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MB8118-10/MB8118-12 

CAS 

RAS 

CAS 

WE 

DOUT 

READ CYCLE TIMING DIAGRAM 

~---------------------tRC------------------------~ 

v'H_------i I-------'AR 'RA1S 

V'L­
-----~~-----tCSH-'-------

'RCD I tRSH--------~ 
V'H-----------,~~ 'CAS--------~ r~~------~ 

V'L-

WRITE CYCLE (EARLY WRITE) 

V'H 
V'L-

V'H~ 
V'L~ 

r---' CPN--------< 

VIH-------~~~ 

V'L~ _______ ~~~~-~--~--~--------------------
tWCR-'-' ----'-------; 

r--'OSt--'DH 
VIH------~r---~ V-~V7A~L~I~O--~ ,------------------
V'L ~ _________ ~~---.J ,, ___ ..::D:,:.A.:,;T:.:.A.:....-_.....If "-____________________ _ 

~-------tDHR--------~ 
VOH~ ________________ HIGH-Z------------------
VOL- D Don't Care 
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ADDRESSES V'H-V'L-

VIH-
WE V'L-

DOUT 
VOH-
VOL-

D'N V'H 
VIL-

READ-WRlTE/READ-MODIFY-WRITE CYCLE 

---tAR-----! 

. ---tRSH-

-. ~-tRCD- -------I----tcAs------

1------ tcwo ---~-i 

MB8118-10/MB8118-12 

. ~--tRP-·-­

.' f-tCRP~ 

___ L-_HI::~:~~---:-:-=-:-=---J-rtOFF 
tRAC "OSt:! ~ 

______________________________________ -J>t~~~~ )(~ __ ~----------------
D Don't Care 

"RAS-ONLY" REFRESH CYCLE 
NOTE: CAS = VIH. WE = Don't care 

I I I tRC 

~::~ ------~--tA-s~"f~A"-~"lif-,...------------t-R-P=======:~ 
ADDRESSES ~::- ~ AD'6~SS =:1< ______________________________ _ 

DOUT 
VOH-_________________________ .HIGH_Z VOL :-------------------------------
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MB8118-10/ MB8118-12 

PAGE MODE READ CYCLE 

f------
RAS 

VIH- f--tAR---l 
V'L -

------------------tRAs--------

CAS 
VIH-

V 1L -

ADDRESSES 
VtL-

tOFF 

DOUT 
VOH-

VOL 

WE V'H 
V'L- '------

o Don't Ca.e • 
PAGE MODE WRITE CYCLE 

--------------.RAS'----------------------g-
1L------:---i--------;~-tRSH_ tRP 

-teAs teAP 

WE 
VIH-

VIL-

D'N 
VIH-

V'L-

D Oon't Care 
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MB8118-10/MB8118-12 

HIDDEN RAS-ONLY REFRESH CYCLE TIMING DIAGRAM 

r-------tRC------------~ 

r--1RP­

VIH------.L tRAS----IJ/Jr----.L\L 

1"-1-----VIL- "I~ _______ ......,.. 

i---tRCO-
I 

~::- tRAH r I 
-jSR r-~ H f.--r--- tCAH I ---4'SR W:- tRAH 

ADDRESSES .:* ROW ADO. ){CDL. ADO. x: IX ROW ADO. x: I 

~:~-$1i:}"" E,.1=: .... _/ ___ ..... : .. j .. ff .. ; ..... · -' ·-:-O-·F-F-3""-t-·; ... ;t .. i~_& 
VOH~-______________ d'--------V-A-L-I-D-D-A-T-A-------~ 

DOUT VOL ~ ____________________ ~ 

DESCRIPTION 
Address Inputs 
A tolal of fourteen binary input address bits 
are required to deoode anyone of 16,384 
storage cell locations within the MBB11B. 
Seven row-address bits are established on 
the input pins (Ao through A6) and latched 
with the Row Address Strobe (RAS). Seven 
column-address bits are established on the 
input pins and latched with the Column Ad­
dress Strobe (CAS). All inpul addresses must 
be stable on or before the falling edge of RAS. 
CAS is internally inhiMed ~'gated") by 
RAS to penmit triggering of CAS as soon as 
the Row Address Hold Time (tRAH) specifica­
tion has been satisfied and the address inputs 
have been changed from row-addresses to 
oolumn-addresses. 

Write Enable 
The read mode or write mode is selected with 
the WE input. A logic "high" on WE dictates 
read mode; logic "low" dictates write mode. 
Data input is disabled when read mode is 
selecled. WE can be driven by standard 
TTL circuits withoul a pull-up resistor. 

Data Input: 
Data is written into the MB8118 during a write 
or read-write cycle. The last falling edge of 

WE or CAS is a strobe for the Data In (DIN) 
register. In a write cycle. ~ WE is brought low 
(write mode) before CAS, OIN is strobed by 
CAS, and the set-up and hold times are refer­
enced to CAS. In a read-write cycle, WE will 
be delayed until CAS has made its ~ative 
transition. Thus DIN is strobed by WE, and 
set-up and hold times are referenced to WE. 

Data Output 
The output buffer is three-state TTL compati­
ble with a fan-out of two standard TTL loads. 
Data-out is the same polarity as data·in. The 
oulput is in a high impedance state until CAS 
is brought low. In a read cycle, or a read-write 
cycle. the output is valid after tRAC from tran­
sition of RAS when tRCD (max~atisfied, or 
alter tCAC from transition 01 CAS when the 
transition occurs after tRCD (max). Data re­
mains valid until CAS is returned to a high 
level. In a write cycle the identical sequence 
occurs, bul data is not valid. 

Page-Mode 
Page-mode operation permits latching the 
row-address into the MB8118 and maintain­
ing RAS at a logiC "low" throughout all suc­
cessive memory operations in which the 

III Don't Can 

row-address doesn't change. This saves the 
power required by a RAS cycle. Access and 
cycle t~mes are decreased because the time 
normally required to strobe a new fOW­

address is eliminated. 

RA5-0nly Refresh 
Refresh of the dynamic memory is accom­
plished by performing a memory cycle at 
each 01 the 128 row-addresses alleast every 
two milliseconds. RA5-only refresh prevents 
any output during refresh because the output 
buffer is in Ihe high impedance stale since 
CAS is at VIH. StrQ~ each of t!1e 128 
row-addresses with RAS will cause all bits in 
the memory 10 be refreshed. RAS-only re­
fresh results in a substantial reduction in 
power dissipation. 

HI_Refresh 
RAS-ONLY REFRESH CYCLE may take 
place while maintaining valid output data. 
This f&ature is referred to as Hidden Refresh. 

Hidden Refresh is performed by holding CAS 
at V IL from a previous memory read cycle. 
(See Figure 1 below) 

FIG. I-HIDDEN REFRESH '---------READ CYCLE--------+---- RAS ONLY REFRESH CYCLE---1 

RAS ~ /r----.." / --l 
~ ____ ~ ~ ____ -J 

DOUT ----HIGH-Z--<: 
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MB8118-10/MB8118-12 

FIG. 2-CURRENT WAVEFORMS (Vee = 5.0V. TA = 25"C) 
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TYPICAL CHARACTERISTICS CURVES 
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YS SUPPLY VOLTAGE 
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OPERA TING CURRENT 
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MB8118-10/MB8118~i21 

TYPICAL CHARACTERISTICS CURVES (continued) I 
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MB8118-10/MB8118-12 

PACKAGE DIMENSIONS Dimensions in inches (millimeters) 

16-LEAD CERAMIC (CERDIP) DUAL IN-LINE PACKAGE 
DIP-16C-C03 

==' 

1 
i 

30517 75) 300F.62ITYP 

,

32sr'SI 
~ 

~ ______ ~54f19.'l51 __ _ 
788f20.02, =::::::7 

.. ~' 
'.. ' I::! i·

200
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~ 
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0130(0331 
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.ncnes !m.lllm8Ul<sJ 

16-LEAD PLASTIC DUAL IN-LINE PACKAGE 
DIP-16P-MOl 
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~ \~ 

~VMYY1Ff{ I '::::::::: 
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