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_ FUJITSU

PRODUCT PROFILE SHEET

MB814265-60/-70
CMOS 256K X 16BIT HYPER PAGE MODE DYNAMIC RAM

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

The Fujitsu MB814265 is a fully decoded CMOS Dynamic RAM (DRAM) that contains 4,194,304
memory cells accessible in 16—bit increments. The MB814265 features the "hyper page” mode of
operation which provides extended valid time for data cutput and higher speed random access ofup
to512x16-bits of data within the same row than the fastpage mode. The MB814265-60/-70 DRAMs
are ideally suited for memory applications such as embedded control, buffer, portable computers,
and video imaging equipment where very low power dissipalion and high bandwidth are basic
requirements of the design.

The MB814265is fabricated using silicon gate CMOS and Fujitsu’s advanced four-ayer polysilicon
process. This process, coupled with three—dimensional stacked capacitor memory cells, reduces
the possibility of soft errors and extends the time interval betwean memory refreshes.

PRODUCT LINE & FEATURES Plastic S0J Package
LCC-40P-MO1
RAS Access Time 60ns max. 70ns max.
CAS Access Time 20ns max. 20ns max.
Address Access Time 30ns max. 35ns max. Marking side
Randam Cycle Time 104ns max. 119ns min.
Hyper Page Mode Cycle Time 25ns min. 30ns min.
Low Pow- Operating current 523mW max. 462mw max.
_Eriﬁﬁina”f)" Standby cument 11mW max. (TTL level)/ 5.5mW max. (CMOS level)
* 262,144 words x 16 bit organization ® FEady White or OF controlled Write capability F(Klgai;rlg:nod?)
o ot G 08, Advenced Stacked * RAS only, CAS before-RAS, or Hidden Plastic TSOP Packages
¢ All input and output are TTL compatible ¢ Hyper page mode, Read-Modify-White
® 512 refresh cycles every 8.2ms capability
o 9rows x 9 columns, addressing « Onchip substrate bias generator for high
scheme performance
ABSOLUTE MAXIMUM RATINGS (see NOTE) Package and Ordering Information
— 40—pin plastic {(400mil) SOJ,
order as MB814265—xxPJ
Voltage at any pin relative to V88 Vin, Vour —0.5to +7
Voltage of Vgg supply relative to VS8S Voo —0.5to0+7 \' B 44fpin plastic (400mil) TSOP-I
with normal bend leads,
Power Dissipation PD 1.0 W order as MB814265—xxPFTN
Short Circuit OQuiput Current lout —50 to +50 mA
Storage Temperature Tste —-551t0 +125 °C
Temperature under Bias Taas 0to +70 °C

NOTE: Pemmanent device damage may occur if the above Absolute Maximum Ratings are | This device contains circuitry to protect the inputs against
exceeded. Functional OE_eratlon should be restricted to the conditions as detailed inthe | damage due fo high static voltages or electric flelds
operational sections of this data sheet. Exposure to absolute maximum rating conditions | However. it is advised that normal precautions be taken 1o

. : o avoid application of any valtage higher than maximum rated
for extended periods may affect device reliability. V(,Hagegﬁ’o this high ‘,%'pedar?ce cgwlrcuil

Copyright © 1898 by FUJITSU LIMITED
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Fig. 1 - MB814265 DYNAMIC RAM - BLOCK DIAGRAM
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CAPACITANCE (1.= 25°C, f= 1MH2)

Input Capacitance, A0 to A8 Cini - pF
Input Capacitance RAS, LCAS, UCAS WE, OF Cinp - pk
Input/Qutput Capacitance, DQ1 to DQ16 Cpa — pF
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PIN ASSIGNMENTS AND DESCRIPTIONS

44-Pin TSOP:

40-Pin SCJ: (TOP VIEW)

(TOP VIEW)

<Nommal Bend>

A0 to A8 Address inputs.

row : A0 to A8
column : AQ to A8
refresh : AO to A8

RAS Row address sirobe.
LCAS L ower column address strobe
UCAS Upper column address strobe
WE Write enable
OFE Output enable.
DQ1 to DQ16 | Data Input/ Output
VGG +5 volt power supply.
VSS Circuit ground.

NC. No conneclion
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RECOMMENDED OPERATING CONDITIONS

Supply Voltage

Input High Voltage, all inputs m VIH 2.4 — 6.5 v 0°Cto+70°C

Input Low Voltage, all inputs (*) m VIL -0.3 — 0.8 \

* : Undersheots of up to —2.0 volts with a pulse width not exceeding 20ns are acceptable.

FUNCTIONAL OPERATION
ADDRESS INPUTS

Eighteen input bits are required to decode any sixteen of 4,194,304 cell addresses in the memory matrix. Since only nine address bits (A0 to A8) are
available, the column and row inputs are separately strobed by TCAS or UCAS and RAS as shown in Figure 1. First, nine row address bits are input on
pins A0—through—A9 and latched with the row address strobe (RAS) then, nine column address bits are input and latched with the column address
strobe (TCAS or UCAS). Both row and column addresses must be stable on or before the falling edges of RAS and TCAS or UTAS, respectively. The
address latches are of the flow-through type; thus, address information appearing after tg oy (min) + tyis 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, aread cycle s se-
lected. During the read mode, input data is ignored.

DATA INPUT

Input datais written inlo memoryin either of three basic ways : an early write cycle, an OF (delayed) write cycle, and a read-modify-write cycle. Thefall-
ing edge of WE or TCAS /UCAS, whicheveris later, serves as the input data-latch sirobe. In an early write cycle, theinput data of DQ1-DQ8 is strobed
by LCAS and DQ9-DQ16is strobed by UCAS and the setup/hold fimes are referenced to each TCAS and UCAS because WE goes Low before TCAS/
UCAS. in a delayed write or a read-modify-write cycle, WE goes Low after LCAS /UCAS; thus, input datais strobed by WE and all setup/hold times are
referenced to the wiite-enable signal.

DATA OUTPUT

The three-state buffers are TTL compatible with a fanout of two TTL loads. Polarity of the output datais identical to that of the input; the output buffers
remain inthe high-impedance state until the column address strobe goes Low. When a read or read-maodify-write cycle is executed, valid ocutputs and
High-Z state are obtained under the following conditions:

trac from the falling edge of RAS when trep (max) is salisfied.

teac from the falling edge of TCAS (for DQ1-DQ8) UCAS (for DQI-DQ16) when trep is greater than tpep (max).
tan : from column address input when trap is greater than tgap (max), and tpep (max.) is satisfied.

toea from the falling edge of OF when OF is brought Low after trac, tcac, of taa.

topz from OF inactive.

orr from CAS inactive while RAS inaclive.

lorr - from RAS inactive while TAS inactive.

twez from WE active while CAS inactive.

The data remains valid after either OF is inactive, or both RAS and TCAS (and/or UCAS) are inactive, or CASis reactived. When an early write is ex-
ecuted, the cutput buffers remain in a high-impedance state during the entire cycle.

HYPER PAGE MODE OPERATION

The hyper page mode operation provides faster memory access and lower power dissipation. The hyper page mode is implemented by keeping the
same row address and shrobing in successive column addresses. To salisfy these conditions, BAS is held Low for all conliguous memary cycles in
which row addresses are commen. For each page of memory (within column address locations), any of 512x16-bits can be accessed and, when multi-
ple MB814265s are used, CAS is decoded to select the desired memory page. Hyper page mode operations need notbe addressed sequentially and
combinations of read, write, and/or read-modify-write cycles are permitted. Hyper pade mode features that output remains valid when CAS isinactive
unlil CAS is reaclivated.
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DC CHARACTERISTICS

(Recommended operating conditions unless otherwise noted)

Notes 3

Qutput high voltage m Vou lay =5 mA 24 _
A
Output low voltage m VoL o =4.2mA — 0.4
OVEV NS 5.5V,
f | 45VS VCCS 55V, .

Input leakage current  {any input) I{L) Vs = OV: All other pins 10 10
not under test = OV LA

Output leakage curmrent I naq) Sgi\éﬁtugji:b?é -10 10

Operating current MB814265-60 . a5
(Average power locs RAS, [C. AS & TUCAS cycling; B .

supply current) 2] | Meeteees 70 {o ~ min a4

[]

Standby cumwent TTL level RAS —TCAS -TUCAS =V|4 2.0
(Power supply leoe o mA

curent) CMOS lavel RAS =TCAS=-UCAS > Voo 0.2V 1.0

Refresh current #1 MB814265-60 . g5
(Average power sup- lecs LCAS - UCAS - Vin, RAS cycling; — mA

ply curvent) MB814265-70 {fo = min

84

Hyper Page Mode MB814265-60 95
current . | RAS =VIL, TCAS / UTAS cycling; mA

MBa14 oo tHPe = min

814265-70 84

Refresh current #2 MB814265-60 RAS cydling; a5
(Average power sup- lces TAS-before TAS: - mA

ly current '
P ) MB&14265-70 i 84
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AC CHARACTERISTICS

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

1 | Time Batween Refresh LRer — 8.2 — 8.2 ms
2 | Random Read/Write Cycle Time tro 104 — 119 — ns
3 | Read-Modify-White Cycle Time trwe 138 — 158 — ns
4 | Access Time from RAS L698 1] trac — 60 — 70 ns
5 | Access Time from TAS o] tcac — 20 — 20 ns
6 | Column Address Access Time [Be]] tan — 30 — 35 ns

7 | Oulput Hold Time ton 5 — 5 — ns

8 | Qutput Hold Time from TAS tone 5 — 5 — ns

9 | Cutput Buffer Tum On Delay Time ton 0 — 0 — ns
10 | Qutput Buffer Tum off Delay Time torr — 15 — 15 ns
11 | Output Buffer Tumn Off Delay Time from RAS| topg — 15 — 15 ns
12 | Output Buffer Turn Off Delay Time from WE | twez — 15 — 15 ns
13 | Transition Time ty 1 50 1 50 ns
14 | RAS Precharge Time tgo 40 — 15 — ns
15 | RAS Pulse Width tras 60 100000 70 100000 ns
16 | BAS Hold Time | tmsn 20 — 20 — ns
17 | TAS to RAS Precharge Time E torp 0 — 0 — ns
18 | A5 to CAS Delay Time [11222)| taep 14 40 14 50 ns
19 | TAS Pulse Width tcas 10 — 10 — ns
20 | TAS Hold Time togy 40 — 50 — ns
21 | TAS Precharge Time (Nommal) topn 10 — 10 — ns
22 | Row Address Setup Time tasm 0 — 0 — ns
23 | Row Address Held Time t ran 10 — 10 — ns
24 | Column Address Setup Time I asc 0 — 0 — ns
25 | Column Address Hold Time toan 10 — 10 — ns
26 | RAS to Column Address Delay Time [G3 ]| tgas 12 30 12 35 ns
27 | Column Address to BAS Lead Time tRaL 30 — 35 — ns
28 | Column Address to CAS Lead Time Loal 23 — 28 — ns
29 | Read Command Setup Time taes 0 — 0 — ns
30 E;;;%‘g&“;”g%‘s"'d Time Cd| tran 0 — 0 — ns
91 | Roforonced 0 ORS taoi 0 — 0 — ns
32 | Write Command Setup Time E twos 0 - 0 — ns
33 | Write Command Hold Time twon 10 — 10 — ns
34 | WE Pulse Width twe 10 — 10 — ns
35 | Write Command lo RAS Lead Time t 15 — 20 — ns
36 | Write Command to TAS Lead Time towe 10 — 10 — ns
37 | DIN Setup Time thg 0 — 0 — ns
38 | DIN Hold Time ton 10 — 10 — ns
39 | BAS to WE Delay Time trwo 77 — 87 — ns
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AC CHARACTERISTICS (Continued)

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

40 | TAS to WE Delay Time tcwn 37 — 37 — ns
41 | Column Address to WE Delay Time tawD 47 — 52 — ns
42 | RAS Precharge Time to CAS tapc 10 _ 10 _ ns

Active Time (Refresh cycles)

CAS Set Up Time for CAS-before- t o o
43 | RAS Refresh CSR 0 0 ns

CAS Hold Time for CAS-before-
44 | RAS Refresh torr 10 - 10 - ns
45 | Access Time from OE E toea - 20 — 20 ns
46 | Output Buffer Tum Off Delay t ey _ 15 _ 15 ns

from OF
47 | OF to RAS Lead Time for Valid Data torL 10 — 10 — ns
48 | OF to TAS Lead Time ool 5 — 5 — ns
49 | OF Hold Time Referenced to WE  [3g_J| toen 0 — 0 — ns
50 | OF to Datain Dalay Time L oep 15 — 15 — ns
51 DIN to TAS Delay Time Lz _d| tozc 0 — 0 — ns
52 | DINto OF Delay Time bz 0 — 0 — ns
53 CAS to Data in Delay Time t cop 15 — 15 — ns
54 | RAS le Data In Delay Time trpD 15 15 ns
55 Column Addrass Hold Time from RAS t AR 26 — 26 — ns
56 Write Command Hold Time from RAS t wer 24 — 24 — ns
57 DIN Hold Time Referenced to RAS t oHR 24 — 24 — ns
58 | OE Precharge Time toep 10 — 10 — ns
59 | OF Hold Time Referenced to TAS toEcH 10 — 10 — ns
6o | WE Precharge Time twpz 10 _ 10 _ ns
61 WE to Data In Delay Time tweD 15 — 15 — ns
g2 | Hyper Page Mode RAS Pulse Width t Rasp &0 200000 70 200000 ns
63 Hyper Page Mode Read/Writem Cycle Time | t ypo 25 — 30 — ns

Hyper Page Mode Read-Modity-Write o o
64 Cycle Time t Hprwe 66 71 ns
65 Access Time from CAS Precharge tepa — 35 — 40 ns
66 | Hyper Page Mode TAS Pulse width Lop 10 - 10 - ns
67 | Hyper Page Mode RAS Hold Time from t ghee 35 — 40 — ns

CAS Precharge

Hyper Page Mode TAS Precharge to t 5D — 57 — ns
68 WE Delay Time CRWD
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Notes:

1.

2.

>

Referenced to Vgg. To all Vgo(Vss) pins, the same supply
voltage should be applied.

Icc depends on the output load conditions and cycle rates; The
specified values are cbtained with the output open.

Icc depends on the number of address change as RAS= V| and
UCAS-= VlH‘ [CAS-= VlH‘ V||_ > —0.3V.

Icet, lcca and |cos are specified at one time of address change
during RAS=V, and UCAS-= V|, TCAS= ViH.

Icc4 is specified at one time of address change during one Page
cycla.

An initial pause (RAS=CAS=V|y) of 200Us is required after
power—up followed by any eight RAS—only cycles before proper
device operation is achieved. In case of using intemal refresh
counter, a minimum of eight CAS—before-RAS initialization
cycles instead of 8 RAS cycles are required.

AC characteristics assume t1 = ons.

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

Assumes that tRCDS tRCD (max), tRADS tRAD (max). It tRCD is
greater than the maximum recommended value shown in this
table, trac will beincreased by the amount that tgop exceeds the
value shown. Refer to Fig. 2 and 3.

Iftren2 trep (Max). trap2 Lrap (Max), and tage taa—lcac — bt
access time is tcac.

8.
9.
10.

11.

12.
13.

14.
15.

16.
17.
18.

19.
20.
21.

If trap2 tRap (Max) and tagcS taa—tcac — I, access time is taa.
Measured with a load equivalent to two TTL loads and 100 pF.
torr and tpgz are specified that ocutput buffer change to high
impedance state.

Operation within the tgep (max) limit ensures that tgac (max)
can be met. tggp (max) is specified as a reference point only; if
trepis greater than the specified trep (max) limit, access timeis
controlled exclusively by tcac or taa.

tRCD (min) = tRAH (min)+ 2t‘[ + tASC (mll’])

Operation within the tgap (max) limit ensures that tgac (max)
can be met. tpap (max) is specified as a reference point only; if
trap is greater than the specified tgap (max) limit, access time is
controlled exclusively by toac or taa.

Either tggH or troy must be satisfied for a vead cycle.

twes is specified as a reference point only. If twce2 tweg (min)
the data output pin will remain High-Z state through entire cycle.
Assumes that twes < twes (min).

Either thz¢ or thzo must be satisfied.

tcpa is access lime from the selection of a new column address
(that is caused by changing both TUCAS and TCAS from "L” to
"H"). Therefore, if tgp is long, topa is longer than topa (max).
Assumes that CAS—before—RAS refresh.

The last CAS rising edge.

The first CAS falling edge.
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t gac (N8)

[
140 b=
120 |
100 =
80 -

70ns version
B0ns versio

60

Fig. 2-t RAC V8. tgop

1

t BAG (ns) t CPA (ns)
' '
00 = 0
S0 80 I
80 p— 5 I~
70ns version 70ns version
0= 40
60ns version 60ns version |
60 — I 30 | I
A | ||
T, 1! (i
|| L1 1, I T I
0 10 20 30 40 50 60 0 10 20 30 40 H0
t aap (NS) t op (n8)

Fig. 3-t RAC V8. tgap

Flg 4-t cpa ¥8. top

*; It is impossible in Hyper Page Mode

Standby Hlw | x| x| - - — |uighz| - [Highz| -

L | H Valid High—Z
Read Cydle L | H | L H L | valid | vaid| - [High-z| - Yes. * tgggz _

L L valid Valid tRCS (min.)

- et
i L H Valid I
VE‘”.? (\;ﬁc-le L|H|L L | x | valid | vaia| - [High-z| vaid [Highz]| ves + | WCS2
(Farly Wiile) L | ¢ Valid Valid WCS (min.)
N L | H Valid |valid | - [High-Z
Read-Modfy L H | L |Hot|sh] vaid | vaia| - [Hghz| vaid [ | ves.
\ite Cule L | L Valid |valid | Valid \53:1.8
RAS-only . ) )
Refresh Cycle Ll | H | x| x|vaid| - — |Hogh-z| - |High-z| tes.
CAS-before-RAS
Refresh Lo e x| x| - | = [Hgnz| - [High-z| ves. oS
Cycle b {min.}
. L | H Valid High-Z .
Hidden Refresh =Ll H L H L B B _ |Highz| - Yos. (I?;(tae\lrlous
Cucle L | L Valid Valid data
} vttt
X; “H"or L”
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Fig.5 - READ CYCLE
- lrc >
ViH— ’\: AR
ViL=
tcrp _
e—— {pcp
RS v, — d\ \
ar
V —
UCAS ‘L = fRAD II 1'
Iy
_I | | - _| cDD
traH - tcal »
task | lasc tear - (oL -
- - - lop

COLUMN ADD

ViH=—

AU to AB q
L=
wrooonT
ViL—
DQ VYoH-—

{Output) VoL =

pQ V=
{Input) Vi —
VIH =

ViL=
DESCRIPTION

.

"H o L7

Valid Data

Toimplement a read operation, a valid addressis latched by the RAS and TCAS or UCAS address strobes and with WE set toa Highlevel and
OF setto alowlevel, the cutputis valid once the memory access time has elapsed. DQ8-DQ16 pins is valid when RAS and TAS are High or
until OE goes High. The access time is determined by RAS(tpac), LCAS/UCAS(tcac), OE(toga) o column addresses (taa) under the follow-

ing conditions:

If trep > trop{max), access time = toac.
If trap > trap(max), access time = taa

If OF is brought Low after trac. tcac, of taa{whichever occurs later), access lime = toga.

However, if either TCAS/UCAS or OF goes High, the output returns to a high-impedance state after {oy is satisfied.

10
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Fig. 6 — EARLY WRITE CYCLE

- tre -
i tRAS -
—
ViH—
ViL= \S
f
el e = ‘—‘i trp —t
Pl tRCD -t tRSH -
g [oac
TCAS vy = d\ \ /
or
UcAs VLT Ii
e tAR ———
tRAH t t
| Lasc CAH

Agto Ag v ROW ADD COLUMN ADD

- twer
= tWCH
ViH=
WE
ViL—
|
|-— loH
Vi —
DO H
(Input) vy — VALID DATA IN
DQ VoH= HIGH-Z

{Output) VoL =

"H” or "L”

DESCRIPTION

Awnrite cycle is similar lo a vead cycle except WE is sel to a Low state and OF is an "H” or "L " signal. Awrite cycle can beimplementedin either
of three ways — early write, delayed write, or read-modify-write. During all write cycles, timing parameters tgwi. towl. tra @nd toa must be
salisfied. In the early write cycle shown above tweg satisflied, data on the DQpins are latched with the falling edge of LCAS or UCAS and wril-
ten into memaory.

11
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Fig. 7 - DELAYED WRITE CYCLE (OE CONTROLLED)
- lrc >
o tRAS L
s T \; AR -
ViL= I 7
1 trp
t ] tCSH -
fcRp la—— tren g lcag ——
- trRsH -
TCAS v, —
ar
mwAs VLT
tasr| | tran tasc

Ao to AB
wrooonT
vViL—
DQ V-
(Input) v —
pQ VoH=

{Output) VoL =

ViH—
&\\\\% Invalid Data
DESCRIPTION

In the delayed write cycle, kyeg is not satisfied; thus, the data on the DQ pins are latched with the falling edge of WE and written into memory.
The Quiput Enable (OF) signal must be changed from Low to High before WE goes Low (logp + i1 + Ipg).

12
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Fig. 8 - READ-MODIFY-WRITE-CYCLE
- thwe »
- tras >
ViH = " »
RAS I\‘ tar >
Vie= K 7
tRp
tcrp l———— [Rep ——t
[CAS vy, -
or
ucas VL
Vi =
AU to AB IH
L=
wE M-
VL=
DQ V-
(Input) V=
|
- lcac — toEH
"—l tAA :—-'
v | trac | | >
DQ oH— 7 : i 7
(Output HIGH-Z VALID HIGH-Z
topa =™
ton —-l
e— [OE7 -
OE
loH  —
"H” or "L
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-madify-write

cycle, OF must be changed from Low to High after the memory access time.

13
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Fig.9 - HYPER PAGE MODE READ CYCLE
:t tRaspP >
RCD |
Vi — Js le———— tRiHCP >
RAS
viL= R
tRAD__ — fpc —m fRp
tcRA i — {RsH —
o -II_ tcgHy = b4 tcp =i

During one cycle is achieved, the input/output timing apply the same manner as the former cycle.

DESCRIPTION

.

"H or L

Valid Data

The hyper 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 Low level and WE at a High level during all successive
mewmory cycles in which the row address islatched. The access timeis determined by toac, taa. icpa, of topa, whichever oneis the latestin

occurTing.

14
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Fig.10 - HYPER PAGE MODE READ CYCLE (ﬁ: "H” or ”L")
t: tRaspP >
RCD I
e Vi — -—-|t — tRHCP B
AR
ViL = 1
tRAD | +— tipc —™ fRp
tcre - lcp -»
CAS vy — T —
ar v, —
Ucas b
tasH tase
et

coL
Aplo Ag ADD
WE
DQ
{Input)
pQ VYou—
(Output) VoL —
|-t0ECH—- | |-— toECH-
I- o II ('] =
topp[a—

ViL =

toez |

During one cycle is achieved, the input/output timing apply the same manner as the former cycle.

DESCRIPTION /] Vaiid Dala

The hyper 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 Low level and WE at a High level during all successive
mewmory cycles in which the row address islatched. The access timeis determined by toac, taa. icpa, of topa, whichever oneis the latestin
occurTing.

toez

"H or L
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Fig.11 — HYPER PAGE MODE READ CYCLE (WE ="H” or "L")
t tRaspP >
Vig— I — tRHCP - |
TRAS [*— taR
ViL= K .
-—-l tRep l———— fpc —m trp
tCHP ' — iR —

or
UCAS

AO to AB

DQ
(Input)

pg VYou-—
{Output) VoL —

During one cycle is achieved, the input/output timing apply the same manner as the former cycle.

DESCRIPTION

hit—— tCSH

HIGH-Z

"H or L

Valid Data

.

The hyper 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 Low level and WE at a High level during all successive
mewmory cycles in which the row address islatched. The access timeis determined by toac, taa. icpa, of topa, whichever oneis the latestin

occurTing.

16
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Fig.12 - HYPER PAGE MODE EARLY WRITE CYCLE

- tRaspP -

Vi — _!I\-

AO to AB

pe  ViH- VALID VALID
(inpul) vy, — DATA DATA
I |
pQ  Vou—

HIGH-Z

{Output) VoL —

During one cycle is achieved, the inpul/cutput timing apply the same manner as the former cycle. S

DESCRIPTION

The hyper page mode early write cycle is executed in the same manner as the hyper page mode read cycle except the states of WE and OF
are reversed. Data appearing on the DQ1 to DQ8is latched on the falling edge of TCAS and one appearing on the DQ3 lo DQ16islatched on
the falling edge of UCAS and the data s written into the memory. During the hyper page maode early write cycle, including the delayed (OF)
write and read-modify-write cycles, tow, must be satisfied.

17
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Fig.13 - HYPER PAGE MODE DELAYED WRITE CYCLE

I L | | |
" “’ RASP
RAS _KI
Vi —
rers Vi —
ar
UCAS Vi —
v, —
A oA, IH
V) —
Vi —
e V\L —
DQ Vig —
(Input) v, —
Vo —
ODtQ t VOH HIGH-Z t
(Output) oL — e | topgend o
1 DZO_-I DEZ -
OF |
"Hor "L
%@ Invalig Data
DESCRIPTION

The hyper page mode delayed write cycle is executed in the same manner as the hyper page mode early write cycle except for the states of
WE and OF. Input data on the DQ pins are latched on the falling edge of WE and written into memory. In the hyper page mode delayed write
cycle, OF must be changed from Low to High before WE goes Low (logp + b + Ipe).
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Fig.14 - HYPER PAGE MODE READ/WRITE MIXED CYCLE

tﬁp:h'

ar

AotoA8

DQ
(lnput)

DQ
(Output)

DESCRIPTION

The hyper page mode performs read/write operations repetitively during one RAS cycle. At this time, typc (min.) is invalid.

"H or"L*
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Fig. 15 -HYPER PAGE MODE READ MODIFY WRITE CYCLE
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DESCRIPTION

During the hyper page mode of operation, the read-modify-write cycle can be executed by swilching WE from High to Low after input data
appears at the DQ pins during a normal cycle.
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Fig.16 — RAS-ONLY REFRESH (WE = OE = "H”or "L")
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DESCRIPTION

Refresh of RAM memory cells is accomplished by performing a read, a write, or a read-modify-write cycle at each of 512 vow addresses ev-
ery 8.2—milliseconds. Three refresh modes are available: RAS-only refresh, CTAS-before-RAS refresh, and hidden refresh.

RAS-only refresh is performed by keeping RAS Low and TCAS 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.17 - CAS-BEFORE-RAS REFRESH (ADDRESSES = WE = OE = "H”or L")
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DESCRIPTION

CAS-before-RAS refresh is an on-chip refresh capability that eliminates the need for external refresh addresses. IfTCAS or UCAS is held
Low for the spedified setup lime (Icgp) before RAS goes Low, the on-chip refresh contral clock generators and refresh address counter are

enabled. Anintemal refresh operation automatically occurs and the refresh address counteris intemally incremented in preparation for the
next CAS-before-RAS refresh operation.
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Fig. 18 — HIDDEN REFRESH CYCLE
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DESCRIPTION

A hidden refresh cycle may be parformed while maintaining the latest valid data at the cutput by extending the active time of TCAS or UCAS
and cycling RAS. The refresh row address is provided by the on-chip refresh address counter. This eliminates the need for the external row

address that is required by DRAMSs that do not have TAS-before-RAS refresh capability.

H or "L
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Fig.19 - CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE
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DESCRIPTION
A special timing sequence using the TAS-before-RAS refresh counter test cycle provides a convenient method to verify the functionality of
TAS-before-RAS refresh circuitry. After a CAS-before-RAS refresh cycle, if CTCAS or UCAS makes a transition from High to Low while RAS is
held Low, read and write operalions are enabled as shown above. Row and column addresses are defined as follows:

Row Address: Bits A0 through A8 are defined by the on-chip refresh counter.
Column Address: Bits A0 through A8 are defined by laiching levels on A0—A8 al the second falling edge of TCAS or UTAS.

The TAS-before-RAS Counter Test procedure is as follows ;
1) Normmalize 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 simultaneously), 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 recommended operating conditions unless otherwise noted.)

gg | Access Time from CAS trcac — 55 — 55 Us
91 Column Adress Hold Time teean 30 _ 30 _ ns
g2 | TAS to WE Delay Time t rowo 80 - 80 - ns
g3 | CTAS pulse Width trcas 55 — 55 — Ks
g4 | FAS Hold Time t rrsh 55 _ 55 _ ns
g5 | TAS Hold Time tecsn 85 — 85 — s

Note: Assumas that CAS-before-BAS refresh counter test cycle only.
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PACKAGE DIMENSIONS

(Suffix : —-PJ)

40-LEAD PLASTIC LEADED CHIP CARRIER
(CASE No.: LCC-40P-M01)

_ _144(3.66)MAX
*1.025%.005 S| 091@31)NOM
“ (26.03i0.13) > o N : .025(0.64)MIN
\ R.035(0.89)TYP

440%.005
O O (11.1840.13) 370£.020
400(10.16) (9.40%0.51)
INDEX NOM
rg
o |
I.T.!I:II:II:II:II:II:II:II:II:II:II:II:II:II:I\_II_II_II
_ 050%.005
™ (1.2720.13)
= .950(24.13)REF
“An .
" . Details of "A” part
2 . .032(0.81)
- 1\ K oz(260) T MAX
il NOM

= [o0s10)

:I .017+.004

(0.43%0.10)

__________________

z

*: This dimension exclude resin protrusion(E ach side:.006{0.15)MAX.).

Dimensions in
© 1992 FUJITSU LIMITED C400518-2C inches (millimeters)
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PACKAGE DIMENSIONS (Continued)

(Suffix : —-PFTN)
44-LEAD PLASTIC FLAT PACKAGE
(CASE No.: FPT-44P-M07)
r—--———— -/ — —/ -1
(3) ? ? | Details of “A” part |
| |
\HHHHHHH;\ﬁ AAAAAARAA I g g -006(0-15)I
| = |
| B |
O O | -
| .010{0.25) |
INDEX “A” | =! -006(0.15)MAX I
| 016(0.40)MAX
HHHHHHHH HHHHHHH I ——— I
LEAD No. L —— -
% 705t 004 ) 463£008
- .y - -
(18412010 0430041 107942 (11.76£0.20)
. 012%o $‘ 005019 ® | (MOUNTING HEIGHT) _ Aootood
(0 30%0. 10\I "‘ (10.1620.10) ‘ .006t.002
ol - | ( ! (0.1510.05)
_ L g Ry
T_‘ 3 A ‘
+ 424+ 008
0315(0.80) D‘ 004(0.10) | oM 020k.004 || :
TYP (STAND OFF (0.50%0.10y 1T~ (10.7620.20) |
e— .661(16.80)REF HEIGHT)
*: This dimension exclude resin protrusion(Each side :.006(0.15) MAX). Dimensions in
© 1992 FUJITSU LIMITED F440165-1C inches (millimeters)
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All Rights Reserved.

Circuit diagrams utilizing Fujitsu products are included as a means of illustrating typical
semiconductor applications. Complete information sufficient for construction purposes
is not necessarily given.

The information contained in this document has been carefully checked and is believed
to be reliable. However, Fujitsu assumes no responsibility for inaccuracies.

The information contained in this document does not convey any license under the
copyrights, patent rights or trademarks claimed and owned by Fujitsu.

Fujitsu reserves the right to change products or specifications without notice.

No part of this publication may be copied or reproduced in any form or by any means, or
transferred to any third party without prior written consent of Fujitsu.

The products described in this document are not intended for use in equipment requiring
high reliability, such as marine relays and medical lifesupport systems. For such appli-
cations, contact your Fujitsu sales representative.

If the products and technologies described in this document are controlled by the For-
eign Exchange and Foreign Trade Control Act established in Japan, their export is sub-
ject to prior approval based on the side act.
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Visit our web site for the latest information:

http://www.fujitsumicro.com

Fujitsu Microelctronics, Inc.
Customer Response Center:

For semiconduclor producls, flal panel displays, and PC cards in the U.S., Canada and Mexico,
please contact the Fujitsu Microelectronics Customer Response Center (CRC). The CRC
provides a single point of conlacl for resolving customer issues and answering lechnical
questions.

Web: Click on Tech Support in the FMI home page, then submit our form

Tel: Telephone: 1-800-866-8608 Monday through Friday, 7 o 5 PST
Outside U.S., Canada & Mexico call: 010-1-408—9822-9000 and ask
for the Cuslomer Response Cenler. (Note: Country Code may vary)

Fax: (408) 9229179

E-Mail: fmicre@imi.fujitsu.com

MP-DRAM-DS-20096-5/96
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