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DATA SHEET ————
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FUJITSU

MB81C4258-70/-80/-10/-12

CMOS 1,048,576 BIT STATIC COLUMN MODE DYNAMIC RAM

CMOS 262,144 x 4 BIT Static Column Mode Dynamic RAM

The Fujitsu MB81C4258 is CMOS fully o ic RAM org d as 262,144 words x 4
bits. The MB81C4258 has been designed for mainframe memories, buffer memories, and video

image memorias requiring high speed, high—band width output with low power dissipation, as well
as for memory systems of handheld computers which need very low power dissipation.
Fujitsu’s ad d three—di | stacked cap cel technologymakes the MB81C4258
High (—ray soft error immunity and long refresh time.

The CMOS circuits can be used as peripheral circuits. In addition, low power dissipation and high
speed operation are realized.

The specification is applied to *BC” version revised with intent to realized faster access time.So
faster speed version (70ns and 80ns) are available on this chip.

Aot ch

PRODUCT LINE & FEATURES

Access Time 70ns max. 80ns max. 100ns max.] 120ns max.
Random Cycle Time 140ns min. 155ns min. 180ns min. 210ns min.
Address Access Time 43ns max. 45ns max. 50ns max. 60ns max.
CAS Access Time 25ns max. 25ns max. 25ns max. 35ns max.
.‘S.":‘i‘: Column Mode Cycle 48ns min. 50ns min. 55ns min. 65ns min.
Low Power Dissipation 413mW max.| 385mW max.| 330mW max.| 275mW max.
» Operating current
» Standby current 11mW max. (TTL level) / 5.5mW max. (CMOS level)

e —

DIP-20P-M03

o Early write OE controlled write capability

o RAS only, CAS-before—RAS, or Hidden
Refresh

o Static Column Mode, Read—Modify—Write
capability

o On chip substrate bias generator for high
performance

o 262,144 words x 4 bits organization

o Silicon gate, CMOS, 3D-Stacked
Capacitor Cell

e All input and output are TTL compatible

o 512 refresh cycles every 8.2 ms

ABSOLUTE MAXIMUM RATINGS (see NOTE)

R

LCC-26P-M04

Voltage at any pin relative to VSS V. Vour -1t0 +7
Voltage of Voo supply relative to VSS Veo 110 +7 v
Power Dissipation PD 1.0 W
Short Circuit Output Current — 50 mA
s o e Ceramic T 55 to +150 °g
orage Temp Plastic st 85154125
NOTE: Permanent device damage may occur if the above Absolute Maximum Ratings are

exceeded. Functional operation should be restricted to the conditions as detail

operational sections of
for extended periods may affect device reliability.

in the
is data sheet. Exposure to absolute maximum rating conditions

avold application of any voltage higl
voitages 10 this high impedance circult.

Copyright© 1980 by FUJITSU LIMITED
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Fig. 1 — MB81C4258 DYNAMIC RAM - BLOCK DIAGRAM

>

ba1t ~
DQ4

CAPACITANCE (1,=25°C, 1

input Capacitance, A0 to A8

Input Capacitance, RAS, CAS, WE OF Cine - 5

pF

Input/Output Capacitance, DQ1 to DQ4 Coa — 6

pF
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PIN ASSIGNMENTS AND DESCRIPTIONS

20-Pin DIP: 26-Pln SOJ:
{TOP VIEW) (TOP VIEW)
o/
pa1 O 20 [3 vss pat g
ooz [ 2 19 I oo4 D2
we O [ oos e O
e 3 Rl e Aas [
ras O s 17 [ Cas ne. O
Ne. [ s 16 [0 oe
Ao e 15 ,:l Ag
A, O ull a, a0 Data Input/ Qutput
Y= I s A g Write Enable.
A, 0
A, O 2] Ag A, 0 Row address strobe.
3 y
Vocc 10 1wl s, Vocﬁ No connection.
Address inputs.
20-PIn ZIP: +5 volt power supply.
(TOP VIEW) —
_ OFE Qutput enable.
CAS D4 DO1 WE NC. A1 A3 A4 A8 A8 TAS Column address stobe
2M 4 6M 8N 101 12Mm 14 61 18M 2061 -
AOTUTLIT L T el T Tl VSS Circuit ground,
OF DO3 Vgg DO2 RAS A0 A2 Voo A5 A7

Supply Voltage E] Yoo s 50 °2 A
Vss o 0 0
Input High Voltage, all inputs lIl VIH 24 — 6.5 \ 0 °Cto +70 °C
Input Low Voitags, all inputs III VIL =20 - 08 \
Input Low Voltage, DQ( *) [ZI VILD -1.0 - 0.8 v

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

ADDRESS INPUTS

Eighteen input bits are required to decode any four of 1,048,576 cell addresses in the memory matrix. Since only nine address bits are available, the
column and row inputs are separately strobed by TAS and TIAS as shown in Figure 1. First, nine row address bits are input on pins AO-through-A8
and latched with the row address strobe (FAS ) then, nine column address bits are inputand latched with the column address strobe TAS ). Both row

and column addresses must be stable on or before the faliing edge of CAS and RAS , respectively. The address latches are of the flow—through type;

thus, address information appearing after tRar (min)+ tr is 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 cydle is initiated; when WE is High, a read cycle is
selected. During the read mode, input data is ignored.

DATA INPUT

Input data s written into memory in aither of three basic ways—an early write cycle, anOE (delayed) write cycle, and a read—modify—write cycle. The
falling edge of WE or TAS , whichever s later, serves as the input dataatch strobe. In an early write cycle, the input data (DQ1-DQ4) is strobed by
TAS andthe setup/hold times arereferenced to CAS because WE goes Low before TAS . In a delayed writo or a read-modify—write cycle, WE goes
Low after TAS ; thus, input data is strobed by WE and all setup/hold times are referenced to the writa—enable signat.

DATA OUTPUT

The three—state buffers are TTL compatible with a fanout of two TTL loads. Polarity of the cutput data is identical to that of the input; the output butfers
remain in the high—impedanos state until the column address stroba goes Low. When a read or read—modify—write cycle is executed, validoutputs are
obtained under the fallowing conditions:

tRAC:  from the falling edge of TAS when tacp (max) is satisfied.
tCAC :  from the falling edge of CAS when trep is greater than tacp (max).
tAA from column address input when tRap is greater than trap (max).

tOEA :  from the falling edge of OF when OE is brought Low aftar thac , teac , Of taa

The data remains valid untit either TAS or OE retums to a High logic lovel. When an early write is executed, the output buffers remain in a
high—impedance state during the entire cydle.

STATIC COLUMN MODE OF OPERATION

The static column mode operation allows continuous read, write, or read—modify—write cycle within a row byapplying new column address. In the static
column mode, TRAS can be kept low throughout static column mode operation. The following four cyclas are allowed in the static column mode.
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DC CHARACTERISTICS

(Recommended operating conditions unless otherwise noted) Notes 3

Output high voltage Vou lowy =-5mA 24
v
Output low voltage VoL lop =4.2mA — — 0.4
VSV < 5.5V,
) f 45V Vo< 5.5V ~ _
Input leakage current (any input) L) Vgs = OV; All other pins 10 10
not under test = OV MA
1 OVEVours 5.5V, _ _
Qutput leakage current oa() Data out disabled 10 10
MB81C4258-70 75
Operating current MB81C4258-80 RAS & CAS cycling; 70
(Average Power loe tac = min - - mA
supply Current) MB81C4258-10 60
MB81C4258-12 50
Standby current TTL level RAS = CAS =V, 20
(Power supply leca ——— - - mA
current) CMOS level RAS = CAS 2V 0.2V 1.0
MBB1C4258-70 70
Refresh current #1 MB81C4258-80 TAS = Vi, RAS cydling; _ _ es
{Average power su lecs tre = min mA
ply current) MB81C4258-10 55
MB81C4258-12 45
MB81C4258-70 37
Static Column MB81C4258-80 | RAS=TAB =V 35 mA
cce = mi - -
Mode curent 5] " wgg1C4256-10 tsc = min 30
MB81C42568—-12 23
MB81C4258-70 70
Refresh current #2 MB81C4258-80 RAS cycling; P
(Average power sup- lees TAS-before-FAS; — - mA
ply current) @ MB81C4258-10 tre = min 55
MB81C4258-12 45
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AC CHARACTERISTICS

(At recommended [o) eratlng conditlon

1 | Time Between Refresh t Rer — 8.2 — 8.2 -~ 8.2 — 82 | ms
2 Random Read/Write Cycle Time tre 140 — 1585 — 180 — 210 — ns
3 Read-Modify-Write Cycle Time trwe 197 — 212 hd 240 — 275 — ns
4 | Access Time from RAS thac — 70 — 80 —_ 100 — 120 ns
5 | Access Time from CAS [0 )] teac — 25 — 25 — 25 — 35 | ns
6 Column Address Access Time tan _ 43 — 45 — 50 — 60 ns
7 | Output Hold Time ton 7 — 7 — 7 — 7 — ns
8 Output Buffer Turn On Delay Time ton 5 - 5 - 5 — 5 — ns
9 Output Bufter Turn off Delay Time torr — 25 — 25 — 25 — 25 ns
10 { Transition Time ty 3 50 3 50 3 50 3 50 ns
11 | RAS Precharge Time tge &0 - 65 - 70 — 80 — ns
12 | FAS Pulse Width taas 70 |100000 | 80 100000 100 | 100000] 120 { 100000{ ns
13 | RAS Hold Time tasH 25 — 25 = 30 - 35 - ns
14 | CAS to RAS Precharge Time teap 0 — 0 — 0 - 0 — ns
15 | RASto CAS Delay Time Ga2)| tpep 20 45 22 55 25 70 25 85 | ns
16 | "CAS Pulse Width teas | 25 — 25 — 3 — 35 — | ns
17 | CAS Hold Time B teen | 70 — 80 — 100 — 120 — | ns
18 | CAS Precharge Time (C—B-R cycle) tepn 15 — 15 — 15 — 15 — ns
19 | Row Address Set Up Time tasr 0 — 0 — 0 - 0 — ns
20 | Row Address Hold Time tran | 10 — 12 — 15 ~ 15 — ns
21 Column Address Set Up Time tasc 0 — 0 —_ [4] — 0 — ns
22 | Column Address Hold Time toan 20 — 20 — 20 — 25 - ns
23 | FAS to Column Address Delay Time[18 1| tpan | 15 27 17 35 20 50 20 60 | ns
24 | Column Address to RAS Lead Time taaL — 45 — 50 — 60 — | ns
25 Read Command Set Up Time tres ] - 0 - 0 - 0 — ns
26 ::;1;2:1? ;r%}-l;ld Time G| tem 0 — 0 - 0 — 0 — ns
2 | o™ o [0 [ =] [-To [T 1=
28 | Wiite Command Hold Time twen 20 — 20 - 20 — 25 - ns
29 | WE Pulse Width tye 15 — 15 — 15 — 20 — | ns
30 | Write Command to RAS Lead Time tRwL 22 — 22 — 25 — 30 — ns
31 Write Command to CAS Lead Time towl 17 — 17 — 20 — 25 — ns
32 | DIN set Up Time tos ] — 0 — 0 — 0 — ns
33 | DIN Hold Time ton 20 —_ 20 - 20 — 25 — ns
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AC CHARACTERISTICS (continued)

(At recqmmendeq q_pg‘;atlng condltl_qng nless otherwise noted.) Notes 3,4, 5

RAS Precharge time to CAS t _ _ _ _
34 Active Time (Refresh cycles) RPC 0 0 0 0 ns
CAS Set Up Time for CAS—before— t _ — — —
35 | RAS Refresh il 0 ° 0 ns
36 REQSQ :g;?e::ne for CAS-before— ton 15 _ 15 _ 15 _ 20 _ ns
37 | Access Time from O 9N toen | — 22 — 22 - 25 — 30 | ns
ag ?:rt:‘)uot_guffer Turn Off Delay toez _ 25 _ 25 _ 25 _ 25 ns
39 | OF to RAS Lead Time for Valid Data togL 10 — 10 — 10 — 10 — | ns
40 | OE Hold Time Referenced o WE ~ [15 ]| toen 0 — 0 — 0 — 0 — | ons
41 | 'O to Data In Delay Time toen 25 — 25 — 25 —_ 25 — | ns
42 | DIN to CAS Delay Time |16 tpzc 0 — 0 — 0 — 0 — ns
43 | DIN to OE Delay Time [16 tozo 0 - 0 -~ 0 — 0 — | ns
Access Time from CAS t _ _ _ _
44 (Counter Test Cycle) CAT 4 45 i 60 ns
50 gtyact;: _(rDic:;uemn Mode Read/Write tse 48 _ 50 _ 55 _ 65 _ ns
51 g;i'l': $olumn Moda Read-Modify-Write tsawc| 121 — | 125 — | 135 — | 155 — | ns
52 | Access Time Relative to Last Write  [17 | t ALW — 91 — 95 — 105 — 125 | ns
53 | Access Time from WE Prechage twea | — 25 - 25 — 30 — 35 | ns
Qutput Hold Time for Galumn
54 | Address Change tacH 10 — 10 — 10 B 10 - ns
Column Address Hold Time _ . _ _
55 | Referenced to RAS Rising Time LasR 18 15 15 15 ns
56 'BZT;;NT’;‘;f Column Addrass tiwap| 25 s | o5 50 | 25 55 30 65 | ns
57 Column Address Hold Time t
Referenced to Last Write d - 95 — 105 - 128 — ns
58 | RAS to Second Write Delay Time taswo| 70 — 80 - 100 — 120 - ns
50 | WE Inactive Time tw 13 — 15 — 15 - 20 — | ns
50 \l_l)\:gl;iriel Up Time for Output E tws 0 _ ° _ o _ 0 _ ns
61 \g:;eb Ii(;lold Time for Output E tum 0 _ 0 _ 0 _ o _ ns
62 gTFS Hold Time Referenced to @ toenR 20 . 20 - 20 _ 20 _ ns
63 SIESHOId Time Referenced to E togue | 20 _ 20 _ 20 _ 20 _ ns
Static Column Mode CAS
64 Precharge Time tep 15 — 15 — 18 — 15 —_— ns
Write Command Hold Time
55 | Referenced to RAS 'R 5 — 5 — 5 — 5 - ns
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Notes:

1.
2.

10.

11.

Referenced to VSS

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

Icc depends on the number of address change asHAS = ViLand
TAS = ViH.

lcc1, lcca and lccs are specified at three time of address change
during RAS = ViLand CAS = VM,

icca s specified at one time of address change during RAS = ViL
and TAS - VH.

An Initial pause (FAS =CAS =VIH) of 200ys is required after
power—up followed by any eight HAS —only cycles before proper
device operation is achieved. In case of using internal refresh
counter, a minimum of eight TAS —before—FAS initialization
cycles instead of 8 RAS cydles are required.

. AC characteristics assume tr = 5ns
. Vi (min) and Vi (max) are reference levels for measuring

timing of input signals. Also transition times are measured
between V4 (min) and Vi, (max).

. Assumes that trep < trcp (max), tran < trap (max). If taco is

greater than the maximum recommended value shown in this

table, trac will be increased by the amount that tacp exceeds the
value shown. Refer to Fig. 2 and 3.

. Assumes that write cycle only.

If thaD 2 tRAD (max), access time is taa .

Measured with a load equivalent to two TTL loads and 100 pF.
torr and togz is specified that output buffer change to high
impedance state.

Operation within the taco (max) limit ensures that taac  (max)
can be met. trep (max) is specified as a reference point anly; if
trep is greater than the specified tRcp (max) limit, access ime is
controlled exclusively by Icac or taa .
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19.

21.

tReD (Min) = tRAH (Min)+ 2t T + tasc (min)

Operation within the taap (max} limit ensures that taac (max)
can be met. trRap (max) is specified as a reference point only; if
trRaD is greater than the specified taap (max) limit, access time is
controlled exclusively by tcac of taa .

Either tarr oF tRcH must be satisfied for a read cycle.
Assumes that twcs < twes (min}
Either tozc or tozo must be satisfied.

Assumes that tewap< tLwap (ma), tRAD < tRaD (max). Iftuwapis
greater than the maximum recommended value shown in this
table, t aLw will be increased by the amount that t wap exceeds
the value shown.

. tanris specified to latch column address by the rising edge of
RAS.

Operation within the tiwap (max) limit ensures that tauw (max)
can be met. tLwaD (max) is specified as a reference point only; if
tLwAD is greater than the specifiedtLwao (max) limit, access time
is controlled by taa .

. tLwAD (min) = toas (min}+ tT(tT — 5n8).

twsand twyare specified as a reference point only. If tws2

tws (min) and twH 2 tws (min), the data output pin will remain
High—Z state through entire cycle.

Either toeHR or toewc is satisfied.

. Assumes that CAS -before-RAS refresh, TAS -before-RAS

refresh counter test cydle only.
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Fig. 2 -t gag V8. tacp Fig. 3=t gac v8. kap
tpac (ns) 160 | o t qac (nS) 160
140 |- 140
120ns Version
120 |- 120 -
100 | 100ns Version ! 100 b
| _ 80ng Version /| |
80 70ns Versiol i | } 8o
|
60 — [ | 60 -
A RN L
) e Y I O | T
20 40 60 80 100 120
t reo (N8)

. Standby WlH]x|x |- - - -
Read Cydle L L H Lo | ovaid | vaid — Vald ) : z : : :z: ((:::;
(‘g;:; sm':) L L L X | vaid | vaid | vaid Hi;:‘_z O | tws > tws (min)
B Modify-Write L L [HotfLon| vaid | vaid | yag | vaie | o
P Gotamn Mode cf e e |2, | vaw ~ | vaid [ x : o : ros g:::;
Wats Guagann Mode L L Lo [y2y | vaie | vaid Wz | X
R o woscyde | L | v [Houion] 2y | vaid | vaid | vaia | X
Shatic %‘;'c”,g‘" Mode L Lo |2 | vaid | vaid ezl x
g?;:,:"éyde L H X x | vaid — — Highz| ©
gé;esﬁsﬁfg;g;&_s e x| x| = - — | Henz| o
g%ﬁgn Refresh HoL L X L _ _ _ Valid o Ili’err‘a):rious data is
Notes:
X:"H orL"

*1: H1WS < tWS (min) and tWH < {WH (min), the data output become invalid.
*2: After first cycle, row address is not necessary.
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Fig. 4 — READ CYCLE
tRe
e VH — tras A N
ViL— N 7? \
tcre ,
tosH I tae
taeo tRsH
| ) L
— ViH— CAS
CAS ViL— 7 . \ 4
jt— taap
tRAH tRaL
tasr |1
[+ l'—— toeL I_. f—a taqn
1
AgtoA, ROW ADD. COLUMN ADD.
l‘-’ tARH
tRes tAcH
. Vel HIGH-Z
WE \ tan
ViL— I 1
[ tcac
DQ VOH wrm | I
(Output) VoL—
—
toea toez
pQ ViH=—" l
(Input) ViL— ;
—_— ViH=—
OE ViL—
“1; If tRAD 2 tRAD (max), access time is ICAC or 1A whichever occur later. HorL”
DESCRIPTION
Toimplementa read operation, avalid address is latched in by the RAS and CAS address strobes and, with WE settoa High level and OEsetto
alLow lavel, the outputis valid once the memory access time has elapsed. The access time is determined by RASTRAC), CAS (icac), O, (10EA)
or column addresses (taa) under the following conditions:
® [f tRCD > tRCC {Max), access time = CAC.
® [f tRAD > tRAD (max), access time = taA.
& !f OE is brought Low after tRAC, tCAC, Of taA (which ever occurs later), access time = DEA.
However, if either CAS or OF goes High. the outputreturns to a high-impedance state after OH is satistied.
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Fig. 5 — EARLY WRITE CYCLE (OE = "H” or ”L")
trc |
tras
ViH=— _—s
i ViL— K
tosh :ll tre
tcre treD tRsH
] tcas
TAS VH— =
ViL— _/ |-.| \( 7//
tasr “— tpaD
-
tRaH
tasc
tcan
AgtoA, ViH— ROW
° ' ViLe— ADD.

towL —'l
tws ‘_'l twn

twen
—_— ViH=—
WE ViL=—
1o tox
]

pa - Vk— VALID
(nput)  yy — DATA IN

0a Vou— RIGH-Z -
(Qutput) VoL— —
*1; If tws 2tws (min) and twH 2 twi (min), DQ {Output) pin is high-2. Hor

DESCRIPTICN

Awrite cycle is similar to a read cycle except WE is setto a Low state and OF is a "H" or "L" signal. A write cycle can be implemented in either of
three ways—early write, OE write {delayed write), or read-modify-write. During all write cycles, timing parameterstrwi, tcwL and tRAL must be
satisfied. In the early write cycle shown above wcs satisfied, data on the DQ pins is latched with the falling edge of CAS and written into
memory.
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Fig. 6 - READ-MODIFY-WRITE-CYCLE
trwe
_ ViH__ e tras
RAS  — N ?:_ t _.L
RP

tesm =|'
{crp |" trco trsH
o ViH— tcas /
ViL— [*— trap ™

vl

toeHR

AgtoA g COLUMN ADDRESS

WE

bq  VH— VALID

(Input) ViLe— DATAIN

DQ VoH — | |
{Output) VoL __ HIGH-Z VALID HIGH-Z

toen
I tozo ton

{— toea — ]
— VH— 3
OE ViL— ] } toez ! \

DESCRIPTION ot

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 ime.
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— VH—
RAS ViL—
CAS
A olo A &
—_— ViH=—
WE
ViL—
[l ] ViH—
(Input) ViL—
DQ Vok=—
(Output)  vpL—
- ViH—
OE ViL—
DESCRIPTION

Fig. 7 — STATIC COLUMN MODE READ CYCLE

tcre

tre
tRas
, 4N\
H
tcsH jo- thp -1
ter
[*— tRsn —
tcas
tcas =t
AN | Y
"
tsc tsc I
taHR
. ‘ i
COLUMN j@ COLUMN X COLUMN
ADDRESS 1 ADDRESS 2 ADDRESS N
" tRcH
tReH by M
tRRH

i

tres

L

= HIGH-Z

tozo ™

fcac

VALID DATA

{orF

“Hor"®

In a static column mode read cycle, the access time istRAC from the falling edge of FIAS or taa from the column address input or toEa from the
falling edge of OE. The data remains valid for a ime ta0H after the column addrass is changed.
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Fig. 8 — STATIC COLUMN MODE WRITE CYCLE (ﬁ ="H”or"L")
tre
tRas
VH — =) ]
ey tRswo i
RAS L = — i Z‘ \_.
tere tesH | trr
ter foas [ trsH
[%— trcD —*
je— tcp —d
Vi | | tcas P
CAS — L tcas '—.0l
Vi
-
toan tasc ja— tRwL *I
foan fcam
VH . @
AgtoA e COLUMN COLUMN COLUMN
v — i ADDRESS 1 ADDRESS 2 DDRESS N
.I -I rLES e tws
= =
ot —
W e twe towm
o twer
R ViH | e——
WE
viL — twi ! twt (
tsc {
I‘— ton —f tos *-r toH
- b
pa ViH__
(input) ViL— VALID DATA f—-—‘ vaLD [
torF
DQ VoH — ¢
(Output) VoL — T
toep
tozo - tozo
" toeo toez
—_ VH — oy - ;;
CE viL = v v
*1; Iftws > tws (min) and twn >=IWH (min), DQ (Output) pin is high-Z. Hror 1
DESCRIPTION
In a static column made write cycle, the data is written into the cell triggered by the later falling edge of TAS of WE. If bothtws and twh are
greater than their minimum limits, the data output pin is kept high impedance state through the static column mode write cycle. The O& must be
high before the data are applied to DQ pins.
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Fig. 9 - STATIC COLUMN MODE READ-MODIFY-WRITE CYCLE
tre
J— ViH— tras |
M wm k it \_
tre *
tcre tRsH
je— tRc0 —»
f
3 ViH— s | | /'!_—
viL— | i /
i &1 OEHR
tash
t
 trab "{ rc:.:l [+ toeHc
ViH — :
AL T O S o
taw ‘—-I

—_— VH __
ViL—

pQ VH =
(Input) vy —

DQ VoH—
(Cutput)  yo —

— ViHeme
OE viL— ] }

“1; If tuwad (min)= fLwap = fLwap (max), faw = tsc (min) + taa (max).

Vaid Data

In the static column mode read-modify-write cycle, WE goes low after mwp from the column address inputs and tcwo from the faling edge of
TAS. The data and column address inputs are strobed and latched by the falling edge of WE - The OE must be high before the data are applied

to DQ pins.

DESCRIPTION
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Fig. 10 - STATIC COLUMN MODE MIXED CYCLE *1
tre
tras
— VH e 3
RAS viL — S 5: Z \_
terp | la——— tosu — [+~ e+
le— trco =™ ter tcas top tRsH toeHR
toas 10 tcas |
oA VH — I s Z '}y ﬂ
viL = fasc |9 it
> e i
tRaH -—-I tcaH
I‘ tRwL
tasr le— tlwaD2
traD tamw » .
A toA ROW Y- COLUMN COLUMN 4 COLUMN g
0 8 ADDR. f\ = ADDRESS 1 ACDRESS 2 ty ADORESS N
—_— VIH
WE
viL—
[o]e] Vi
(input) VL —

DQ VOoH —

(Output)  voL = HIGH-Z

— VH -
OE viL— }
WRITE CYCLE READ CYCLE READ-MODIFY-WRITE CYCLE
*1; This is an example of static column mode mixed cycla. “H oL

*2: |t tLwao is satisfied its min/max value, taLw = tsc (min) + taa (max)

DESCRIPTION
In the static column mode, read, write, and read-modify-write cycles can be mixed in any order.
In the next read cycle of static column mode write cycle or read-modify-write cycle, the access time is determined by the following conditions.

1. taLw from the falling edge of WE or TRS at previous write cycle. 4.tcac from the falling edge of TAS
2. taa from the column address inputs. 5. toea from the falling edge of CE
3. twea from the rising edge of WE al the read cycle.

Valid Data
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Fig. 11- RAS-ONLY REFRESH (WE = OE = "H” or "L")

trc

tRAs

- Vi —

RAS Vi — S Z tRP ) N
tasn I'—' je— tRan — ‘-'I trrc

AgtoA 4 xm— X ROW ADDRESS
L=
tcrp L'—""I
CAs VW
. | torr
tou
0Q  Vou —
Output) Vg = HIGH-Z
DESCRIPTION

Refresh of RAMmemoty cells is accomplished by performing a read, a write, o a read-modify-write cycleat each of 512 row addresses every
8.2-milliseconds. Three refresh modes are available; RAS—only refresh, CAS-before-FAS refresh, and hidden refresh.

TAS-only refresh is performed by keeping FRAS Low and TAS 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. 12 - CAS-BEFORE-RAS REFRESH (A0 to A8 = WE = OE = “H” or “L")

the trP
mr YH— tras
Vo — N 7 \
{csr
[ tcen J*= icHA trrc
Viy—
Vi — —'1? torr ) \
toH
bQ  Vou—

DESCRIPTION

TAS-before-RAS refresh is an an-chip refresh capability that eliminates the need for external refresh addresses. If CAS is held Low for the
specified setup time (icsR) before RAS goes Low, the on-chip refresh control clock generators and refresh address counter are enabled. An
intenal refresh operation automatically occurs and the refresh address counter is interally incremented in preparation for the next
TAS-before-ARS refresh operation.
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Fig. 13 - HIDDEN REFRESH CYCLE
; trc SE—— ; tre
AP —_—
o —— AAS RAS
wms Vm toeL —*
vV — N " / tre
j*— trco
v tran tren —>1 teHR
H™ 1
LR t .ﬂ.l \ |
ASR -——— ‘
tasc -l | l tRaL =" {AHR
AgtoA, ‘é'“ - B COLUMN ADDRESS
L |
= VT
WE vy —
pa —
(nput) Ve — | HIGH-Z |
torr
fon fon fe—>n
pQ Vou
(output) Vo — HIGE VALID DATA OUT
tozo toez
Vo -.I [+ toea toeo
H
=N N
DESCRIPTION
Ahidden refresh cycle may be performed while maintaining the latest valid data at the output by extending the active time of CAS and cycling
FIES. The refresh row address is provided by the on-chip refresh address counter. This eliminatesthe need for the external row address that is
required by DRAMs that do not have CAS-before-RAS refresh capability.
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Flg. 14 - CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE
Vih —
RAS Vi —
fe— 1cHR tasH tar
v tcsa teeN tcas
H —
w Yo S
RAL
1asc = LI-
Ay oA 4 z"* = COLUMN ADDRESS
L
' fowL
WE WM Z '
(Read) & {os
toze toeo e
fa— 10H !
(Ir?peut) 31’: - VALID DATA IN
pa Vou —
(Output) Vo =

vy —

oLt
Valld Data
DESCRIPTION

A special timing sequence using the TAS-beforeFES refrash counter test cycle provides a convenient method to verity the functionality of
TAS-betore-FIAS refrosh circuitry. If, after a TAS-before"FAS refrash cycle. TAS makes a ransition from High to Low while TIAS is held Low,
read and write operations are enabled as shown above, Row and column addresses are defined asfollows:

Row Address: Bits AD through AB are defined by the on-chip refresh counter.
Column Address: Bits A0 through A8 are defined by latching levels on AG-A8 at the second falling edge of CAS.

The TAS-before RAS Counter Test Cydle is designed for use with the following procedures:

1) Initialize the internal refresh address counter by using eight CAS-before-RAS refresh cycles.

2) Use the same column address throughout the test.

3) Write zeroes (0s) to all 512 row addresses at the same column address by using normal early write cycles.

4) Read zeroes written in procedure 3 and check; simultaneously write ones ( 1s) to the same addresses by using internal refresh
counter test read-write cycles. Repeat this procedure 5.2 times with addresses generated by the internal refresh address
counter.

§) Read and check data written in procedure 4 by using normal read cycle for all 512 memory locations.

6) Complement test pattern and repeat procedures 3, 4, and 5.
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(Suffix : —P)
20-LEAD PLASTIC DUAL IN-LINE PACKAGE
(CASE No.: DIP-20P-M03)
r—*.sset;g?sm.sstg;ggaﬂ L
MM ™ P Y e === 15" MAX
INDEX-1 J T ;
283+ 006
O {7.20£0.15)
300(7.62)
INDEX-2—"] i TYtP
T o7 L7 L7 GF L7 Gf &1 G7
[ 032" 1 oarr 12 010358, !
(o.azig-:‘o) - -"” 2°f3'3°’ © 25f8’é])
T
1 197(5.00) MAX
{ 125(3.18) MIN
\ I ggto0s |
050(1.27) . 1.100(2.54) : =002 092010.51) MIN
MAX TYP © 45t8114'
Dimensions in
©1988 FUMTSU LINITED D20011S-1C inches (millimeters)
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PACKAGE DIMENSIONS (continued)

(Suffix : -C)
20-LEAD CERAMIC DUAL IN-LINE PACKAGE
(CASE No.: DIP-20C-AD03)
0 e —— 1 L . £ .. e A — 1 ===7 019"
} [
.2932.010 .300£.010
Q {7.44:0.25) (7.62:0.25}
INDEX +
AREA ];_: L — — — —  — — | e —
010+-004
.980:.010 0 TY-.002
(24.8910.;5)

+0.10
(0.25 g gg!)

“] ’-* .050(1.27)MAX
I 1
i
& .200(5.08)MAX

+.016
134 014

+0.41
3.4013:40)

+.016
0322019
+0.38
{0.81 Zo2s5)

.015
100+.010 | | 0470005 032(081)
{2.54+0.25) (1.2019:3%) REF

.800(20.32)REF

+.005 +0.13
'018—4003(0'46—0.08)
Dimensions in
inches {millimeters)
© 1988 FUJNITSU LIMITED D20012S-2C
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PACKAGE DIMENSIONS (Continued)

(Suffix : —-PJ)

LEAD No.(1)
.050+.005

26-LEAD PLASTIC LEADED CHIP CARRIER (SOJ-26)
(CASE No.: LCC-26P-M04)

*.675+.005

.140{3.55)MAX

.089(2.25INOM

{17.15+0.13}
o onm ] [l e Bl B ] r

P A
(1.27+0.13}

©1989 FUJITSU LIMITED C26054S-1C

Details of "A” part

NOTE: 1. «: This dimension includes resin pratrusion. (Each side: .006(0.15)MAX)
2. Although this package has 20 leads only, its pin positions are the same as that of 26-lead package.

.025(0.64IMIN

. @g ; . |
! .300(7.62) .332+.005 268:.020
INDEX . NOM  [8.43:0.13) 6. 8,+05,,
o i L g ey | ; | 4
T .100(2.54) T
TYP !
600(15.24)REF !
pr __-032(0.81)
T MAx
/ <
: .098(2.50)NOM
[ %70 ] | ot7s004
T 043:0.10)

Bimensions in
inches {millimeters)
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PACKAGE DIMENSIONS (continued)

(Suffix : —-PSZ)

20-LEAD PLASTIC ZIG-ZAG IN-LINE PACKAGE
(CASE No.: ZIP-20P-M02)

+.008 +0.20 112+.008
b 1019} 098125 g * 920,
0z 030 | (2.85+020]
’ 387+.013
INDEX O 335+.010 (9831033}
(8.50+0.25) |
d L |
010+.002 § 118(3.00) MIN
{0.25+005) i
050(1.27) ~ } 020+ 004 100(2 54} TYP
TP 0 50£0.10 w {ROW SPACE)

(BOTTOM VIEW)

&

Dimensions in

©]9“ FUIITSU I.'MITEI] ZZﬂﬂﬂZS—‘C inches {millimeters)
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