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DATA SHEET

P
FUJITSU

MB814260-60/-70/-s0

CMOS 256K X 16 BIT FAST PAGE MODE DYNAMIC RAM

CMOS 262,144 x 16 bit Fast Page Mode Dynamic RAM

The Fujitsu MB814260 is a fully decoded CMOS Dynamic RAM (DRAM) that contains 4,194,304
memory cslis accessible in- 16-bit inorements. The MB814260 features a "fast page” mode of
operation whereby high-speed access of up to 512x16-bits of data can be selected in the same
row. The MB814260-80/-70/-80 DRAMs are ideally suited for memory applications such as
embedded control, buffer, portable computers, and video imaging equipment where very low power
dissipation and high bandwidth are basic requirements of the design.

The MB814260 is fabricated using silicon gate CMOS and Fujitsu's advanced four-layer polysilicon
process. This process, coupled with three-dimensional stacked capacitor memory cells, reduces
the possibility of soft errors and extends the time interval between memory refreshes.

Plastic SOJ Package
LCC-40P-M01

Marking side

PRODUCT LINE & FEATURES
RAS Access Time 80ns max. 70ns max. 80ns max.
CAS Acoess Time 20ns max. 20ns max. 20ns max.
Address Acceas Time 30ns max. 35ns max. 40ns max.
Randam Cycle Time 110ns max. 125ns min. 140ns min.
Fast Page Mode Cycle Time 40ns min. 45ns min. 50ns min.
Low Pow- | Operating current 523mW max. 462mw max. 413mW max.

_B;“mm Standby current 11mW max. (TTL level) / 5.5mW max. (CMOS level)

¢ 262,144 words x 16 bit organization

o Silicon gate, CMOS, Advanced Stacked
Capacitor Cell

® All input and output are TTL compatible
® 512 refresh cycles every 8.2ms

o 9 rows x 9 columns, addressing
scheme

* {WE /2CAS

® Early write or OE controlled write capability

« RAS only, CAS-before-RAS, or Hidden
Refresh

o Fast p_?ye Mode, Read-Modity-Write
capabili

« On chip substrate bias generator for high

performance

FPT-44P-M07
{Normal Bend)

Marking side—

FPT-44P-M08
(Reverse Bend)

Plastic TSOP Packages

ABSOLUTE MAXIMUM RATINGS (see NOTE)

o pemeter | osmbel | vaws | oum
Voitage at any pin relative to VSS Vin, Voour ~0.5t0+7 ]
Voltage of V o supply relative to VSS Vee -0.5t0 +7 \
Power Dissipation PD 1.0 W
Short Circuit Output Current ~-- 50 mA
Storage Temperature Tsta ~551t0 +125 °c
Temperature under Bias Tans Oto +70 °c

Package and Ordering Information

- 40-pin plastic (400mil) SOJ,
order as MB814260-xxPJ

- 44-pin plastic (400mil) TSOP-I|

with normai bend leads,
order as MB814260-xxPFTN

- 44-pin plastic (400mil) TSOP-Hl

with reverse bend leads,
order as MB814260-xxPFTR

NOTE:

Permanent device damage may occur if the above Absolute Maximum Ratings are
exceeded. Functional operation should be restricted to the conditions as detailed in the
operational sections of this data sheet. Exposure to absolute maximum rating conditions

for extended periods may affect device reliability.

This device contains circuitry to protect the inputs against
damage due to high static voltages or electric fislds
However, t is advised that nommal pracautions be taken 1o
avoid application of any voltags higher than maximum rated
voltages 1o this high impedance circurt

Copyright© 1993 by FUUITSU LIMITED
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MB814260-60
MB814260-70
MB814260-80

Fig. 1 - MB814260 DYNAMIC RAM - BLOCK DIAGRAM

_Gen.

DQ1 to
DQie

OE
- Ve
- Vs
CAPACITANCE (Ta= 25°C, 1 = 1MHz)

Parameter : K ‘Symbol” R R Typ CMax . uni
Input Capacitance, AQ to A8 Cin - 5 pF
input Capacitance, 'FWS','LTA—S, ms, VE, OE Cinz — 7 pF
Input/Output Capacitance, DQ1 to DQ16 Cha — 7 pF
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MB814260-60
MB814260-70
MB814260-80

PIN ASSIGNMENTS AND DESCRIPTIONS

40-Pin 80J:
(TOP VIEW)

))>>>8I
E RN SRV

%<

AQto AB Address inputs.
row :ADto A8
column : A0 to A8
refresh : AO to A8
RAS Row address strobe.
LCAS Lower column address strobe
UCAS Upper column address strobe
WE Wirite enable
OF Qutput enable.
DQ1toDQ16 | Data Input/ Output
VCC +5 volt power supply.
VS8S Gireuit ground.

alels

>>>rp
s~ OO~ o

g

AAAARAAARAR

44-PIn FPT:
(TOP VIEW)
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MB814260-60

MB814260-70
MB814260-80
RECOMMENDED OPERATING CONDITIONS
Ve 45 5.0 5.5
u \
Supply Voltage e 5 5 R
Input High Voltage, all inputs VIH 24 — 8.5 \ 0 °Cto +70 °C
Input Low Vottage, all inputs vIL -0.3 - 08 v
Input Low Voltage, DQ( *) E] VILD -0.3 - 08 \

* : Undershoots of up to ~2.0 voits with a pulse width not exceeding 20ns are acceptable.

FUNCTIONAL OPERATION

ADDRESS INPUTS

Eightesn input bits are required to decode any sixteen of 4,194,304 cell addresses inthe memory matrix. Since only nine address bits are available, the
column and row inputs are separately strobed by TTAS or UTAS and RAS as shown in Figure 5. First, nine row address bits are input on pins
AO-through-AB and latched with the row address strobe (RAS }then, nine column address bits are input and iatched with the column address strobs
(TSAS or UEXY. Both row and column addresses must be stable on or before the falling edges of RAS and TCAS or UCAS, respectively. The

address latches are of the flow—through type; thus, address information appearing after tran (min)+tris automatically treated as the column address.
WRITE ENABLE

The read or write mode is determined by the logic state of WE . When WE is active Low, a write cycle is initiated; when WE is High, a read cycle is
sslected. During the read mode, input data is ignored.

DATA INPUT

Input data is written into memory in either of three basic ways-—an early write cycle, an OE (delayed) write cycle, and a read-modify-write cycle. The
falling edge of WE or TCAS /TUCAS, whichever is later, serves as the input data-latch strobe. In an early write oycle, the input data of DQ1-DQ8 is
strobed by TCAS and DQ9-DQ16 is strobed by UTAS and the setup/hold times are refarenced to sach TCAS and UTAS because WE goes Low
before TGAB /UCAS. In a delayed write or a read-modify-write cycle, WE goes Low after LGAS /UGAS ; thus, input data is strobed by WE and all
setup/hold times are referenced to the write~enable signal.

DATA OUTPUT

The three-state buffers are TTL compatible with a fanout of two TTL loads. Polarity of the output data is identical to that of the input; the output buffers
remain in the high-impedance state until the column address strobe goes Low. When aread or read-modify-write cycle is executed, valid outputs are
obtained under the following conditions:

tRAC : from the falling edge of RAS when trco (max) is satisfied.

tCAC : from the falling edge of TCAS (for DQ1-DQ8) UCAS (for DQ9-DQ16) when taco is greater than taco (max).
tAA from column address input when taap is greater than trap (max).

tOEA @  from the falling edge of OF when OF is brought Low after trac, tcac, or taa

The data remains valid until sither LCAS / UCAS or OF returns to a High logic level. When an early write is executed, the output buffers remain in a
high~impedanoe state during the entire cycle.

FAST PAGE MODE OF OPERATION

The fast page mode of operation provides faster memory access and lower power dissipation. The fast page mode is implemented by keeping the
same row address and strobing in successive column addresses. To satisfy these conditions, RAS is held Low for all contiguous memary cycles in
which row addresses are common. For each fast page of memaory, any of 512x16-bits can be accessed. Fast page mode operations need not be
addressed sequentially and combinations of read, write, and/or ready-modify-write cycles are permitted.
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B 374975k 0005411 34T A




MB814260-60
MB814260-70
MB814260-80

DC CHARACTERISTICS

(Recommended operating conditions uniess otherwise noted) Notes 3

Output high vottage Gl Vo loy =-5mA 24 - -
\
Output low voltage E Voo lop =4.2mA - - 0.4
OVEViNS 5.5V,
t input | 45K VS 5.5V, ~ _
Input leakage ourrent  (any input) W Ves = OV; All other pins 10 10
not under test = OV UA
Output leakage current 'oaw g:i\égffs:b?:d -10 — 10
Operating current MB814260-60 _ — — s %
(Average power MBS14260-70 | 1o, RAS & [CAS, UGAS oyoling; _ _ " A
supply current) tRc = min
MB814260-80 75
Standby current TTL level RAS = LCAS, UCAS =V, 2.0
(Power supply leea — - - mA
current) CMOS level RAS = LCAS, UCAS2 Vee =02V 1.0
Refresh current 1 i LCAS, UCAS = Vi, RAS cycling; >
(Average power sup- | \B814260-70 lees - = Vi, cyeling, - - a4 mA
ply surrent) trc = min
MB814260-80 75
Fast Page Mode MB814260-60 RAS =VIL, LCAS, UCAS cycling; %
nt i — —
curre E MBE14260-70 Yoo tec = min a4 mA
MBB14260-80 75
0-60 —
Refresh current #2 MB81426 RAS cycling; 9
(Average power sup-| MB814260-70 loes TAS-befora-RAS; — — 84 mA
ply current) g .
[2] MBB814260-80 te = min 75
1-257
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MB814260-60
MB814260-70
MB814260-80

AC CHARACTERISTICS

(At recommended operating conditions unless otherwise noted.) Notes 3, 4, 5

: : : : MB814260-60 | MB814260-70 #MBg14260-80 ;
No, Parametor Notes | Symbol Win | Max | Win. Tox Min 1] [ Unit
1 Time Batween Refresh trer — 82 - 8.2 — 82 ms
2 Random Read/Write Cycle Time tre 110 — 125 — 140 — ns
3 | Read-Modify-Write Cycle Time t Rwe 150 - 170 - 195 — ns
4 | Access Time from RAS [63]] trac — 60 - 70 - 80 ns
5 { Access Time from CAS [78]] toac - 20 - 20 = 20 ns
6 Column Address Access Time tan — 30 — 35 — 40 ns
7 Output Hold Time ton 0 — 0 - 0 — ns
8 | Output Buffer Tum On Delay Time ton 0 - 0 - 0 - ns
9 | output Butfer Turn off Delay Time  [T01| toer - 15 - 15 - 20 ns
10 Transition Time tr 2 50 2 50 2 50 ns
11 RAS Precharge Time tae 40 - 45 - 50 — ns
12 | RAS Pulse Width taas 60 100000 70 100000 80 100000] ns
13 | HAS Hold Time tRsH 15 = 20 - 20 — ns
14 | TAStoRAS Pracharge Time tcae 0 - 0 -~ 0 - ns
15 | RASto CAS Delay Time 012 teeo 20 45 20 50 20 60 ns
16 | TAS Puise Width toas 15 — 20 — 20 — ns
17 | CTAS Hold Time tosn 60 — 70 - 80 - ns
18 | TAS Precharge Time (Normal) [E teen 10 — 10 - 10 — ns
19 | Row Address Setup Time tash 0 —_ 0 - 0 — ns
20 | Row Address Hold Time t Ran 10 — 10 -~ 10 — ns
21 Column Address Setup Time t asc 0 — 0 - 0 - ns
22 Column Address Hold Time tean 12 — 12 - 15 - ns
23 | RAS to Column Address Delay Time 3]} tmao 15 30 15 35 15 40 ns
24 | Column Address to FAS Lead Time taa 30 — 35 - 40 - ns
25 | Column Address to CAS Lead Time teal 30 — 35 - 40 — ns
26 | Read Command Setup Time tacs 0 - 0 — 0 — ns
7 | Boomrg ™ | 0 |~ | o | - [ o | - |w
28 | Remsrenoadto RS thow | 0 | = f o | - J o | = |
29 Write Command Setup Time E twes 0 — 0 - o] - ns
30 Write Command Hold Time twen 10 — 10 — 12 — ns
31 | WE Pulse Width twe 10 — 10 — 12 — ns
30 | Write Command to RAS Lead Time t rwL 15 - 20 — 20 - ns
33 Write Command to CAS Lead Time towt 15 — 18 - 20 — ns
34 DIN Setup Time ths 0 - 0 — 0 — ns
35 DIN Hald Time ton 10 — 10 — 12 — ns
36 | RAS to'WE Delay Time t Ao 85 - 95 - 110 — ns
37 | TASto'WE Delay Time town 40 — 40 — 50 - ns
38 | Column Address to WE Delay Time tawp 55 — 60 — 70 — ns
o | T e 5T o o | ~ | |- o] =]"
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MB814260-60
MB814260-70
MB814260-80

AC CHARACTERISTICS (Continued)

(At recommended operatmg condmons uniess otherwise noted ) Notes 3, 4,5

e - nit
é Setup Tlme for C -before- . t - _ — v
40 FKS Refresh CSA 0 0 0 ns
4 TAS Hold 'I'll:ne for CAS-before~ Youn 10 — 10 _ 12 _ ns
42 | Access Time from OE [9 1] toea - 15 — 20 — 20 ns
Output Buffer Turn Off Delay t _ __ _
43 from OF OEZ 15 18 20 ns
44 | OE to RAS Lead Time for Valid Data toeL 10 - 10 — 10 — ns
45 | OF Hold Time ReferencedtoWE ~ [1§ 1| toen 0 — 0 — 0 — ns
46 | OE to Data in Delay Time toep 15 — 15 — 20 — ns
47 | DIN to CAS Delay Time 7 1| tozx 0 - 0 - 0 — ns
48 | DIN to OE Delay Time | tozo 0 - 0 —_ 0 - ns
50 | Column Address Hold Time from RAS tag 32 — 32 - 35 — ns
51 | Write Command Hold Time from RAS t wer 30 - 30 — 32 ~ ns
52 | DIN Hold Time Referenced to RAS t DHA 30 — 30 — 32 — ns
53 | TAS to Data In Delay Time t cop 15 — 15 - 20 — ns
60 | Fast Page Mode RAS Pulse width trase | — 200000 — 200000) — 200000| ns
Fast Page Mode Read/Write _ _ _
61 Cyole Time tpc 40 45 50 ns
62 an‘?:tlep : n'? Mode Read-Modify-Write teawe | 80 — 90 - 105 — ns
63 | Access Time from CAS Precharge t cra — 35 — 40 _ 45 ns
64 | Fast Page Mode CAS Precharge Time tep 10 - 10 — 10 — ns
FEast Page Mode RAS Hold Time from t _ - — ns
65 Gag p RHCP 35 40 45
66 | Fast Page Mode GAS Precharge to — _ _
‘WE Delay Time Yepwp | 55 50 75 ns
Notes:
1. Referenced to VSS. 9. Measured with a load equivalent to two TTL loads and 100 pF.
2. lcc depends on the output load conditions and cycle rates; The 10.

specified values are obtained with the output open.

Icc depends on the number of address change as RAS = ViL and
= Vin, TCAS= VH, VIL> -0.3V.

lcet, Iccs and lccsare s%Af_lgd atth ree times of address change

dunng = Vi and Vi, TCAS= V.

Icca is specified at one time of address change during one Page

cycle.

An initial pause (RAS =TAS =VIH) of 200lls is required after

power-up followed by any eight RAS —only cycles before proper

device operation is achieved. In case of using internal refresh

counter, a minimum of eight CAS -before-RAS initialization

cyclos instead of 8 RAS cycles are required.

AC characteristics assume t1 = 5ns.

Vi {min) and V. (max) are reference levels for measuring
timing of input signals. Also transition times are measured

between V4 (min) and V| {max).

Assumes that trco S tRep (max), trRaD < trap (Max). if trep is
greater than the maximum recommended value shown in this

table, trac willbe increased by the amountthattacp exceeds the
value shown. Refer to Fig. 2 and 3.

Iftacp 2 tReo (Max), trap 2trap (Max), andtasc 2tan - tcac -
tT, access time is tcac .

IftRAD 2 tRAD (max) and tasc Staa —tcac -t T, access time is
taa .

B 3749756 0005414 059 WM

14
15.

16.
17.
18.

torr and toez are specified that output buffer change to high
impedance state.

Operation within the trco (max) limit ensures that trac  (max)
can be met. taco (max) is specified as a reference point only; if
trep is greater than the specified tron (max) limit, access time is
controlled exclusively by tcac ortas .

tRed (min) =tran (mMin)+ 2t T + tasc (min).

Operation within the trap (max) limit ensures that trac (max)
can be met. trap (max) is specified as a reference point only; if
tRap is greaterthan the specified trap (max) limit, access time is
controiled exclusively by tcac ort aa .

Either tarH or trck must be satisfied for a read cycle.

twes is specified as a refersnce pointonly. iftwcs 2twes (min)
the data output pin will remain High-Z state through entire cycle.

Assumes that twes <twcs (min).

Either tozc or tozo must be satisfied.

tcra is access time from the selection of a new column address
(that is caused by changing both UCASand TCAS from “L” to

"H). Therefore, if tcp is long, tcea is longer than topa (max).
Assumes that EKS ~before-RAS refresh.
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MB814260-60
MB8§14260-70
MB814260-80

Fig.2 -t gac V8. taep Fig. 3 -t qac v8. trap Fig. 4 -t cpn vs. tcp
t pac (n8) t pag (n8) t cpa (N8)
) ]
120 |- P % 70 b~
s 80ns Version ’
100 8¢ P 80
, ' A
80 80ns Version . 20 70ns version - }/ 50
70ns version I {[/[ 80ns versvo
] 60 ion' 1 | 70 p
60 SOns version - l | g0 I ns version [ [ 40 '_n_s versiol {
| i | | | i 60ns versnon |
[
a0 |- | { I 50 |- } [ { 3 |~ | { }
A i l A [ A
| | T 1!
| TS | A N
0 20 40 60 80 100 0 20 30 40 50 60 0 1 20 30 40 50
t gep (n8) t aap (NS) )]
Clock Input Address Input/OQutpist Data
OperationMode {1 [ | 1 ___ - DQ1to DQB || DQgto DQIE Re
! : : ST Fre—— fre. Note
RAS | LCASIUCAS] WE | OE | Row [Columnfyo  Toutput] input [Output sh
Standby H H H X X - - - High-Z| -~ High-Z -
L H Valid High-Z
Read Cycle Ll H L | H| L {vaid | vaid] - [Hgh-z| - Yes. * ‘chz ,
L|L Valid Valid tRCS (min.)
- vatt
. L H Valid -
Write Cycle , ) . . . tWCSs2
. L - - - N .
(Early Write) L E - L X Valid Valid Verid High-Z x:::: High-Z}| Yes HWGS (min )
Moadito L | H Valid | valid - |High-Z
Read-Modity L| A [ L [HoLlisH| vaid | vaid| - [High-z| vatd Yes. *
Weite Cucla L L Valid | Valid Valid |Valid
RAS-onl Ve
—only . . .
Refresh Cycle L H H X X Valid - - High-Z - High-Z | Yes.
CAS-before-
RAS Refresh Lo x| x| - - | - [Hgh-z| - [High-z| Yes {oSR2
Cycle tCSR (min.)
. L H Valid High-Z .
Hidden Refresh 1., .\ | L H L _ - - |High-z| - Yos. :re:wous
c L L Valid Valid data
ycle Vot is kept
X: "H" or "L”
*, ltis impossible in Fast Page Mode
1-260
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MB814260-60
MB814260-70
MB814260-80

Fig. 5 - READ CYCLE

tae |
t RAS
vo— 3
RAS . S
Y tcap \ /
tCS-i =Il tRF‘
e t RCD tFlSH
— L
LCAS \ toas /| |
or V. — i a— .y —
UCAS L 1 y
aen tean \ tRAL | t
ASC CAL 1 coo
™ - |'- | I‘- torL T _,I

vV, — \& R -
AtoA, W ) ROW ADD [ coLumn DD E(
v, —
IL ; N, N
tR

WE
DQ
HIGH-Z
(Output) Vo \
DzZC
DQ
(input)
R Vig—
OE.
Vi —
m
DESCRIPTION

To implement a read operation, a valid address is latched in by the RAS and LCAS or UCAS address strabes and with WE set to a
High level and OF set to a low level, the output is valid once the memory access time has elapsed. LCAS controls the input/output
data on DQ1-DQ8 pins, UCAS controls one on DQ8-DQ16 pins. The access time is determined by RAS(tRAC), LCAS/UCAS
{tCAC), OF (tOEA) or column addresses (tAA) under the following conditions:

If tRCD > tRCD (max), access time = tCAC.

If tRAD > tRAD {max), access time = tAA.

1# OF is brought Low after tRAC, tCAC, or tAA (whichever occurs later), access time = tOEA.

However, if either LCAS/UCAS or -O?goes High, the output returns to a high-impedance state after tOH is satisfied

1-261
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MB814260-60

MB814260-70
MB814260-80
Fig. 6 - EARLY WRITE CYCLE (6E ="H” or "L")
tHC
1 taas
—_— - 2
RAS Vin— S :
Vie — - -
o " t
teme — tasw Re
et teas
LcAs vy, — \ /
or lt— t —d
UcAs VT Ao 7
! aon ettt 2y T T taal ='-|
t, |
Pasomd fu  fa—aftc,, o
A toh VH— ROW i COLUMN 3
O E oy, o ADD L ADD
[ ) I
AR’
| twes e ™

—_— V., —

— Y/
| |

tWOF!

to L_ \-—tDH_—.

— h
e vy, VALID
(nput) y  — » DATAIN

1L

p————— ——
t DHR

Vo —
OH
pa HIGH-Z

(Output) Voo —

D Hor U
DESCRIPTION

A write cycle is similar to a read cycle except WE is set to a Low state and OE is an “H" or “L" signal. A write cycle can be implem-
ented in sither of three ways - early write, OF write {(delayed write), or read-modify-write. During all write cycles, timing parameters
tRWL, tCWL, tRAL and tCAL must be satisfied. In the early write cycle shown above tWCS satisfied, data on the DQ pins are latched

with the falling edge of LTCAS or UTAS and written into memory
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MB814260-60

MB814260-70
MB814260-80
Fig. 7 - OE (DELAYED WRITE CYCLE)
tee
RAS
LCAS
or

UCAS

A oto A8
WE

L— ton —

0Q Vig— VALID .

(Input) v, — DATA IN )
DQ VOH had

HIGH-Z

Output) Vg

OF Vi
Vi
[ wee
- Invaiid Data

DESCRIPTION
in the OE (delayed write) cycle, tWCS is not satisfied ; thus, the data on the DQ pins is latched with the talling edge of WE and
written into memory. The Output Enable (OE) signal must be changed from Low to High before WE goes Low (tOED+ tT +tDS)

1-263
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MB814260-60
MB814260-70
MB814260-80

Fig. 8 - READ-MODIFY-WRITE-CYCLE

RWC

RAS
—

P H—
RAS VL — \r \
t -
tesk
teme "" fa— t e tons

LCAS
or
UCAS
Aoto Aa
WE
DQ zIH —_ E HIGH—Z| ; VALID
(Input) w— 7 toeofe— DATA IN
OED
— ¢ _.I !
t cAC I
AR | L
| | | toug
tRAC l
ba - Vou — | HIGH-Z l | HIGH-Z
©uput) Vo — 3 R Y -
t oNl
OF, t OEH
e ton' o]
[oFLe] t CEZ

—_ Ve
OE v ‘ k
L — (

D ot

DESCRIPTION

The read-modify—-write cycle is executed by changing WE from High to Low after the data appears on the DQ pins. In the
read-modify-write cycle, OE must be changed from Low to High after the memory access time.
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MB814260-60
MB814260-70
MB814260-80

Fig. 9 - FAST PAGE MODE READ CYCLE

RAS

LCAS
or

UCAS

AOIOAB

pQ
(input)

DQ
{Output)

"H” or L

>
yj Valid Data
a

DESCRIPTION

The fast page mode of operation permits faster successive memory operations at multiple column locations of the same row address.
This operation is performed by strobing in the row address and maintaining RAS at a Law level and WE at a High level during all
successive memory cycles in which the row address is latched. The access time is determined by tCAC, tAA, tCPA, or tOEA, which-
ever one i the latest in occuring.
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MB814260-60
MB814260-70
MB814260-80

Fig. 10 - FAST PAGE MODE WRITE CYCLE (OE = "H” or L")

RAS RHCP
RSH AP
J— bt
LCAS
or
UCAS
"_’ltCAH
o} —m1
RAL |
Aoter X R
N - d
e |
WCH
I —d
' i
Ve l [ t F
tos - d t t )_ﬁt AWt ‘
08 CH DS t
bH DS ton™
ba Vig — i VALID VALID : VALID
(Input)  y — - DaTa DATA Ly DATA
it [ ) I
DQ Vouw —

v HIGH-Z
(Output) Yoo —

D et

‘DESCRIPTION

The fast page mode write cycle is executed in the same manner as the fast page mode read cycle except the states of WE and OF
are reversed. Data appearing on the DQ1 to DQS is latched on the falling edge of LCAS and one appearing on the DQ9 to DQ16
is latched on the falling edge of UCAS and the data is written into the memory. During the fast page mode write cycle, including the
delayed (OE) write and read-modify-write cycles, tGCWL must be satisfied.
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MB814260-60
MB814260-70
MB814260-80

Fig. 11 - FAST PAGE MODE OE WRITE CYCLE

RAS

LCAS Vv, —
or

—_ v
UCAS L —
V., —

Aton, "
v, —
w oo
Vi —
ba Vin—
{Input) vV —
DQ VOH -

(Output) V5 —

_ VIH — —— - -
OE :
Vie — o
D “H or'L
. tnvalid Data
DESCRIPTION

The fast page mode ﬁ(delayad) write cycle is executed in the same manney as the fast page mode write cycle except for the states
of WE and OF. Input data on the DQ pins are latched on the faliing edge of WE and written into memory. In the fast page mode
delayed write cycle, OF must be changed from Low to High before WE goes Low (tOED + tT + {DS).

1-267
B 3749756 0005422 125 W



MB814260-60
MB814260-70
MB814260-80

Fig. 12 - FAST PAGE MODE READ-MODIFY-WRITE CYCLE

RAS

LCAS
or

UCAS

Ajto Ay

DQ
(Input)

DG
(Output)

H*or 'L"

Vaid Data

N[

DESCRIPTION

During fast page mode of operation, the read-modify-write cycle can be executed by switching WE from High to Low after input
data appears at the DQ pins during a normal cycle.
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MB814260-60
MB814260-70
MB814260-80

Fig. 13- RAS-ONLY REFRESH (WE = OE = “H” or “L")

tae

tRas
Vi — b
FAS V:T— \ tep L

tasn b t gap — re—s] trec
~ X ROwADDRess B BEE

AgtoAg Vi —

LCAS
or

UCAS

DQ  Vou
Output) v

HIGH-Z

DESCRIPTION

Refresh of RAM memory cells is accomplished by performing a read, a write, or a read-modify-write cycle ateach of 512 row addresses every
8.2-milliseconds. Three refresh modes are available: RAS-only refresh, EAS-before-RAS refresh, and hidden refresh.

RAS-only refresh is performed by keeping RAS Low and TGAS and UCAS High throughout the cycle; the row address to be refreshed is
latched on the falling edge of RAS. During RAS-only refresh, DQ pins are kept in a high-impedance state.

Fig. 14 - CAS-BEFORE-RAS REFRESH (ADDRESSES = WE = OE = "H” or "L")
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DESCRIPTION

CAS before-RAS refresh is an on-chip refrash capability that eliminates the need for external refresh addresses. If LCAS or UCAS is held Low
for the specified setuptime (tcsn) before RAS goss Low, the on-chip refresh control clock generators and refresh address counter are snabled.
An internal refresh operation automatically occurs and the refresh address counter is internally incremented in preparation for the next
CAS-before-RAS refresh operation.
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Fig. 15 - HIDDEN REFRESH CYCLE
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DESCRIPTION

address that is required by DRAMs that do not have CAS-belore-RAS refrash capability.

A hidden refresh cycle may be performed while maintaining the latest valid data at the output by extending the active time of LCAS or UCAS
and cycling RAS. Tha refresh row address is provided by the on-chip refresh address counter. This eliminates the need for the external row
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Fig. 16 - CAS-BEFORE~RAS REFRESH COUNTER TEST CYCLE
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DESCRIPTION Vala Data

A special timing sequence using the TAS-bsfore-RAS refresh counter test cycle provides a convenient msthed to verify the functionality of
TAS-before-RAS refresh circuitry. After a CAS-before-FAB refresh cycle, if [CAS or JCAS makes a transition from High to Low while FAS is
held Low, read and write operations are enabled as shown above. Row and column addresses are defined as follows:

Row Address: Bits AQ through A8 are defined by the on-chip refresh counter.

Column Address: Bits AQ through A8 are detined by latching levels on AQ-A8 at the second falling edge of LCAS or UCAS.

The CAB-before-RAS Counter Test procedurs is as follows ;

1) Normalize the internal refresh address counter by using 8 RAS only refresh cycles.
2) Use the same column address throughout the test.
3) Write “0" to all 512 row addresses at the same column address by using CBR refresh counter test cycles.
4) Read "0" written in procedure 3) by using normal read cycle and check; After reading "0” and check are completed
(or simuitaneously), write “1” to the same addresses by using normal write cycle (or read-modify-write cycle).
5) Read and check data "1” written in procedure 4) by using CBR refresh counter test cycle for all 512 memory locations.

6) Reverse test data and repeat procedures 3), 4), and 5).

(At rece ded ting conditions unless otherwise noted.
No:l | paramsater symw | MBx;aj 4260-60 | MBB14260-70 MB81426080 |
g ST . - Min Max Min | Max Min Max
a0 Access Time from CAS troac — 55 — 55 — 60 | ns
91 Column Address Hold Time tecam 30 — 30 —_ 35 — ns
92 | CASto WE Delay Time t Fowo 80 — 80 — 20 — ns
93 | TAS Pulse width tecas 55 - 55 - 80 — I ns
94 | RAS Hold Time tersH 55 — 55 - 80 — ns
95 | CAS Hold Time tecsn 85 - 85 — 92 — ns

Note . Assumes that CAS-before-RAS refresh counter test cycle only.

B 374975b D005426

470 A
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PACKAGE DIMENSIONS
(Suffix : —PJ)
40-LEAD PLASTIC LEADED CHIP CARRIER
(CASE No.: LCC-40P-M01)
N 144(3.66)MAX
*1.025+.005 ; .091(2.31)NOM
(26.03%50.13) 1| o25(084MIN
‘ | RO TP,
s T o B ) e Y e s 0 o O o e S i 0 U U 0 e S s Y Y s A s S Sy S
[ 1 il
1 ; ﬁ( \
! 4402005 | . |
K“\ 7y 1 | (11.1st043) | 1 3701020
N s | 4o0i0.16) - (9.40£0 51)
. INDEX ‘ ‘i || |
l
‘___L ] PR X

| I
mﬁmﬁmﬁ—rmw Y. & 2 +.002
008 561
. .050£.005 ™ -
(1.2710.13) (0_20t0.05

0.02)
e 950(24.13)REF —————
B SRR :
R Details of “A” part
! . .032(0.81)
s02@60) 0 TTTMAX
mmmm AR LMFH o T
1 A A
: ',EF” alsor)
_{ ‘004(0.10) O O
= ‘ \
r—J—~~7
L. O1Eoos
(0.43£0.10)
*Resin protrusion. (Each side:.006(0.15)MAX.) Dimensions in
©1992 FUJITSU LIMITED C40051S-2C inches (millimeters)
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PACKAGE DIMENSIONS (continued)

(Suffix : -PFTN)

44-LEAD PLASTIC FLAT PACKAGE
(CASE No.: FPT-44P-M07)

% 2 @ Details of “A” part i
ﬁaﬁﬂﬁﬁﬁﬂ araraash A | 006(0.15)

f | /
1i R e—
i o ‘ H L‘- J Ajf
Lo [ .
Q ) i; ; ;:I{ b 010(0. 25)
|l I 006(0.15)MAX |
Cya INDEX ‘ | | e SR IOMD 1
t g 016(0.40)MAX |
EEEEEp {EHHH(L_UEHR‘ | L O16(040MAX |
| ‘
LEADNo.é qé a3 @ N
* 7054 004 , 463+.008
(18.4120.10) ﬂ; 043* 0041102330 [ (11.7620.20)
012+.004 05013 @ . (MOUNTING HEIGHT) - _Aookood
i (0301010)49J -205013)¢ ‘ ‘ ‘ | {10.16%0.10) | __ng;toca
L p | m——— | T (015£005)
fimumm =Y s N | 7
7 | 02 .424+.008 T
0315(0. 80) — .004(0.10) | oo 0t.004 ’U’ .
TYP | Do T(050k0.10) 1 (10.7620.20)
BB1(1BBOREF —— > HEIGHT)

* : Resin protrusion.(Each side : .006(0.15) MAX)

Dimensions in
©1992 FUJITSU LIMITED F440168-1C inches {millimeters)
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PACKAGE DIMENSIONS (Continued)

(Suffix : -PFTR)

44-LEAD PLASTIC FLAT PACKAGE
(CASE No.: FPT-44P-M08)

, [ L e

(= Details of “A' rt |

II @a @ ? IV ( |
AAAAAARA ﬁﬁﬁﬁﬁﬂﬁﬂﬁﬁ ‘K\l ,~°°6(°-‘5):

! |

)

| ! J T e i
B _ T (/71 |
/ Y \( ) l ‘; ; _ﬂ )
) | L !
| o } | 010(0.25) !
A i ‘ ‘ A_L .008(0.15)MAX |
INDEX A ‘ ; | |
oall ___ [ 016(0.40)MAX |
HJOEHUHERE HHHH‘HH‘HH‘R \ T |
T \ ‘ |
LEAD Ne. (i o ®  TTT T T T
«——— 661(16.80)REF ——
0{0) MIN
-0315(0.80) (STAND OFF HEIGHT)
VP .020£.004 424008

e

"(’b.soto.wﬂ‘ (10.7630.20) I

l CL? 1004(0.10) ‘ } |

|t T = I ? ————————————— ' .008t.002
0122004 o 4001.004 | 73954008
.005(0.13) (W 1_7_~ \ (0.15£0.05)
L«».somu»@ﬂﬁ—4 040?8%%110%312) G |
.725%.004 MOUNTING HEIGH ‘ ‘
. | ¢ K L 4e3t0os
(18.4110.10) (11.76£0.20)
* : Resin protrusion.(Each side : .008(0.15) MAX)
Dimensions in
©1992 FUJITSU LIMITED F44017S-1C inches (millimeters)
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