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FUJITSU

MB814260A-70/-80/-10

CMOS 256K x 16 Bits Fast Page Mode Dynamic RAM

The Fujitsu MB814260A is a fully decoded CMOS Dynamic RAM (DRAM) that contains
4,194,304 memory cells accessible in 16- or 8-bitincrements. The MB814260A features a
tast page mode of operation whereby high-speed access of up to 512 x 16 bits of data can
be selected in the same row. The MB814260A DRAM is ideally suited for memory
applications where very low power dissipation and high bandwidth are basic requirements
of the design such as embedded control buffers, portable computers, and video imaging
equipment.

The MB814260A 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.

Parameter MB814260A-70 | MB814260A-80 | MB814260A-10
RAS Access Time 70 ns max. 80 ns max. 100 ns max.
TAS Access Time 20 ns max. 20 ns max. 25 ns max.
Address Access Time 35 ns max. 40 ns max. 45 ns max.
Random Cycle Time 125 ns min. 140 ns min. 170 ns min.
Fast Page Mode Cycle Time 45 ns min. 50 ns min. 55 ns min.
Low Power | Operating Current | 853 mW max. 770 mW max. 633 mW max.
Dissipation | Standby Current | 11 mW max. (TTL level)/5.5 mW max. (CMOS level)

e 262,144 words x 16 bits ¢ 1WE/ 2 CAS

organization e Early wi
o y write or OE controlled
¢ Silicon gate, CMOS, writé capability

3D-stacked capacitor cell

e Allinputs and outputs are TTL

¢ RAS only, CAS-before-RAS, or

hidden refresh

compatible

e 512 refresh cycles eve Fast page mode, Read-Modity-
8.2ms K i Write capability

e 9 rows x 9 columns address On-chip substrate bias
scheme generator for high performance

Plastic ZIP
(ZIP-40P-M01)

Plastic SOJ
{LCC-40P-M01)

Marking side Marking side

Plastic TSOP-II

(normal bend leads)

(FPT-44P-M07)  ;everse bend leads)

(FPT-44P-M08)

Absolute Maximum Ratings

Package and Ordering Information
— 40-pin plastic (475 mil) ZIP,
order as MB814260A-xxPZ
— 40-pin plastic (400 mil) SOJ,
order as MB814260A-xxPJ

- - ~ 44-pin plastic (400 mil) TSOP-I|
Parameter Symbol Ratings Unit with normal bend leads,
Voltage at any pin relative to Vgg Vin: Vout ~1to+7 \ order as MB814260A-xxPFTN
; ~ 44-pin plastic (400 mil) TSOP-II
Voltage of Ve supply relative to V. v —-1to+7 Vv
g — cc. PRY 35 ce s with reverse bend leads,
Power dissipation PD 1.0 w order as MB814260A-xxPFTR
Short circuit output current — 50 mA
Storage temperature Tsta -551t0 +125 °C This device contains circuitry o protect the inputs against
damage due 10 high static voltages or electric fields.
— Note — However, it is advised that normal precautions be taken to

Permanent device damage may occur if 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.
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avoid application of any voltage higher than maximum
rated voltages to this high impedance circuit.
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Fig. 1 -~ MB814260A DYNAMIC RAM — BLOCK DIAGRAM
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CAPACITANCE (1,= 25°C, f = 1MHz)
Parameter Symbol Typ Max Unit
Input Capacitance, A0 to A8 Cing — 5 pF
Input Capacitance, RAS, LCAS, UCAS, WE, OF Cinz — 7 pF
Input/Output Capacitance, DQ1 to DQ16 Coa — 7 pF
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PIN ASSIGNMENTS AND DESCRIPTIONS

40-Pin ZIP:
(TOP VIEW)
DO DQif Vgg DO14 DAIE Voo DG2 DQ4 DQS DA7 NC. WE NC. A1 A3 Vgg A5 A7 OE LCAS
44-Pin FPT:
40-Pin SOJ: (TOP VIEW)
(TOP VIEW) <Normal Bend : FPT-44P-M07>
‘ Vece 1 QO 44 IO Vgg
pai 2 W 43 fODbQte
Vee Q0 40 {P vss 0C2E 3 { pin Index 2 [BDQ1S
b1 2 3910 oats oa3 4 41 [DDQ14
DQ4 ] 5 40 0Q13
baz Of:s3 380 bats Vect 6 39 B Vss
Das O 4 37 P oa4 pas @ 7 3s [oat2
DQ4 5 36 P oa1s Daoe £} 8 37 DDA
v 6 sibyv D7y s 36 E3DQ10
cc S oos £ 10 35 O oos
pasOy:7 3¢ 1P a2
DQs6 8 33 fP pa11
olerdn | ) a2 (Yol == E] 32 @ n~c.
Das p oato NC. CI§ 14 31 [ TCAS
10 31| oas we 't 15 30 £ TCAS
ne. Q) 30 [P ne. Ras ] 16 29 g oF
NC. 12 2810 Lcas NC. 17 28 Ag
— —_— Ao LI 18 27 A
e Q|3 28 1P UCAs A, s 26 [0 A¢
RAS 14 27 §@ oE Ao 20 25 M A
NC. 15 260 A A5 Ot . . 243 Ay
8 v 22 (Making side) 2ajm v
ao dlve 2 |ba, cc 22 ( g ) ss
Ay 17 210 A,
Ay 18 aifa,
Az Qe 240 a,
Veo Q2o 20 v
<Reverse Bend : FPT-44P-M08>
Vss X 44 O1 B Vce
DQ16 g 43 X 2 ool
DQ15 42 . 3 oaQ2
. DQ14 T 44 1pin Index | Fopas
‘De‘slgnator Funcﬁon Da13 40 s P bo4
— Vss 0 39 s Ve
A0 to A8 Address inputs. 8312 % ag ; g gg:
. 1 37
'°‘f 28 :° ﬁg pao 0 35 s Doy
column : (o} pas 0] 35 1Y == [o'o
refresh : AO to A8
RAS Row address strobe. NC. L} 32 13 [ NC.
AS LCAS I 31 14 FONC.
LCAS Lower column address strobe Tehs g b 15 g We
Upper column address strobe Ok 29 16 RAS
UCAS PP Ag O} 28 17 EANC.
WE Write enable A, 3 o7 18§ A
Ag LXF 26 19 A,
OE Qutput enable. :5 g 25 g? g :2
4 24 . . 3
DQ1to DQ16 | Data Input/ Output vgs 0] 23 (Making side) 22 3 v,
VCC +5 volt power supply.
VSS Circuit ground.
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MB814260A-70

MB814260A-80
MB814260A-10
RECOMMENDED OPERATING CONDITIONS
- . R Ambient
‘Parameter Notes Symbol Min Typ Max Unit Operating Temp
Vee 4.5 5.0 55
Supply Vol \
Input High Voltage, all inputs ViH 24 — 6.5 v 0 °Cto+70 °C
Input Low Voltage, all inputs E] VIL -2.0 — 08 Vv
Input Low Voltage, DQ( *) VILD -1.0 - 08 \

* : Undershoots 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 are available, the column
and row inputs are separately strobed by TCAS or UTAS and RAS as shown in Figure 5. First, nine row address bits are input on pins AO—through-A8 and
latched with the row address strobe (RAS ) then, nine column address bits are input and latched with the column address strobe (TCAS or UCAY. Both row and
column addresses mustbe stable on or before the falling edge of RAS and TTAS or UCAS, respectively. The address latches are of the flow—through type; thus,

address information appearing after tran (min)+ ty 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, awrite cycle is initiated; when WE is High, aread cycle s selected. During
the read mode, input data is ignored.

DATA INPUT

Inputdata 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 /TUTAS, whichever is later, serves as the input data—latch strobe. In an early write cycle, the input data of DQ1-DQ8 is strobed by TCAS and
DQ9-DQ16 is strobed by UTAS and the setup/hold times are referenced to each TCAS and UTAS because WE goes Low before TCAS / TTAS. In adelayed

write or a read~modify—write cycle, WE goes Low after TCAS /UCAS ; 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 a read or read-modify—write cycle is executed, valid outputs are obtained under the
following conditions:

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

tICAC : from the falling edge of TCAS (for DQ1-DQ8) UTAS (for DQY-DQ16) when tacp is greater than trep (max).
tAA from column address input when trap is greater than trap (max).

1OEA :  from the falling edge of OE when OE is brought Low after trac , tcac , or taa

The data remains valid until either TCAS / UTAS or OF returns to a High logic level. When an early write is executed, the output buffers remain in a
high—impedance 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, TRAS is held Low for all contiguous memory cycles in which row addresses
are common. For each fast page of memory, 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.

©1992 by FUJITSU LIMITED and Fujitsu Microelectronics, Inc. 4



MB814260A-70
MB814260A-80
MB814260A-10

DC CHARACTERISTICS

(Recommended operating conditions unless otherwise noted) Notes 3
P N Symbo! Conditi Values Uni
aramter ote; ymbo onditions Min Typ Max nit
Output high voltage [ﬂ Vou loy =-5mA 2.4 — —
\
Output low voltage Voo lop =42mA — — 0.4
OVEVINS B.5Y,
nput leakage current (any input) (L) Ves = OV: All other pins 10 10
not under test = OV HA
Output leakage current ooy g\a/é \éﬁfﬁifb?:d -10 — 10
Operating current MB814260A~70 - 155
(Average Power MBB14260A-80 | 1., RAS & LCAS, UCAS cycling; - — 140 mA
supply current) tRc = min
MB814260A-10 115
Standby current TTL level RAS = LCAS, UCAS =V, 20
(Power supply lece _ - - mA
current) CMOS level RAS = LCAS, UCAS2 V., 0.2V 1.0
Refresh current #1 MB814260A—70 -LC—A-S. LFAS v % ing: 155
(Average power sup-| MB814260A-80 | ccs VRS = ViR RAS oydling: — — 140 mA
ply current) tRc = min
MB814260A-10 115
Fast Page Mode MB814260A~70 RAS =VIL, LCAS, UCAS cydling; 80
current ; - -
MB814260A-80 | lcca tec = min 72 mA
MB814260A-10 60
MB814260A~ —_—
Refresh current #2 2 70 RAS cycling; 1%
(Average power sup-| MB814260A-80 lces TAS-before-FAT: — — 140 mA
ply current) o
MBB14260A-10 tRe = min 115

©1992 by FUJITSU LIMITED and Fujitsu Microelectronics, inc.




MB814260A-70
MB814260A-80
MB814260A-10

AC CHARACTERISTICS

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

No. | Paramator Notes | Symbol MB814260A-70 MB814260A-80 | MB814260A-10 Unit
S Min Max Min Max Min Max
1 | Time Between Refresh tReF — 8.2 — 8.2 — 8.2 ms
2 Random Read/Write Cycle Time tae 125 — 140 — 170 — ns
3 Read-Modify-Write Cycle Time trwe 175 — 195 — 230 — ns
4 | Access Time from BAS L6391 trac — 70 — 80 — 100 ns
5 | Access Time from CAS (79 teac — 20 — 20 — 25 ns
6 Column Address Access Time [(391] taa — 35 — 40 — 45 ns
7 | Output Hold Time ton 0 — 0 — 0 — ns
8 Output Buffer Turn On Delay Time ton 0 — 0 — 0 — ns
9 | Output Buffer Turn off Delay Time [0 1 torr — 15 — 20 — 20 ns
10 | Transition Time tr 2 50 2 50 2 50 ns
11 | RAS Precharge Time tpp 45 — 50 — 60 — ns
12 | TAS Pulse Width tRas 70 }100000 | 80 100000 100 | 100000| ns
13 | RAS Hold Time tRsH 20 — 20 — 25 — ns
14 | TAS to RAS Precharge Time tcap 5 — 5 — 5 — ns
15 | TAS to TAS Delay Time tach 20 50 20 60 25 75 ns
16 | TAS Pulse Width teas 20 — 20 — 25 — ns
17 | CAS Hold Time tesy 70 — 80 — 100 - ns
18 | TAS Precharge Time (Normal) teen 10 — 10 — 10 — ns
19 | Row Address Set Up Time tasr 0 — 0 — 0 — ns
20 | Row Address Hold Time t RAH 10 — 10 — 15 — ns
21 | Column Address Set Up Time t asc 0 — 0 — 0 — ns
22 | Column Address Hold Time tcan 12 — 15 — 15 — ns
23 | RAS to Column Address Delay Time [13 ]| trap 15 35 15 40 20 55 ns
24 | Column Address to RAS Lead Time thaL 35 — 40 — 45 — ns
25 Column Address to CAS Lead Time tea 35 — 40 — 45 — ns
26 | Read Command Set Up Time tres 0 - 0 - 0 - ns
7 | moeRree ™ Dl e | 0 | = [ o | ~ | o | -~ |w
o 2 N A I A A e
29 | Write Command Set Up Time @ twes 0 — 0 - 0 - ns
30 | Write Command Hold Time tweH 10 — 12 — 15 — ns
31 | WE Pulse Width twp 10 — 12 — 15 — ns
32 | Write Command to RAS Lead Time tawL 20 — 20 — 25 — ns
33 | Write Command to CAS Lead Time towl 18 — 20 — 20 — ns
34 | DIN set Up Time tos 0 — 0 — 0 _ ns
35 | DIN Hold Time toy 10 — 12 - 15 -—_ ns
36 | RAS to WE Delay Time tawo 95 — 110 — 130 — ns
37_| TAS to WE Delay Time town 45 — 50 — 55 — ns
38 | Column Address to WE Delay Time tAWD 60 — 70 — 75 — ns
% | Acive Time (Refresh oycles e | o | =] o] T o | T
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MB814260A-70
MB814260A-80
MB814260A-10

AC CHARACTERISTICS (continued)

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

No Barafisics Not Syrbal MB814260A-70 | MB814260A-80 | MB814260A-10 Unit
. otes —— ;
T y Min Max ‘Min Max Min Max
CAS Set Up Time for CAS—before— t _ — _
40 m R_efresh CSR 0 0 0 ns
41 | CAS Hold Tlrn;ne for CAS-before- tonn 10 — 12 _ 15 _ ns
42 | Access Time from OE 3| toea - 20 - 20 — 25 ns
Qutput Buffer Turn Off Delay ol ¢ _ __ _
43 | fromOE OEZ 15 20 20 ns
44 | OF to RAS Lead Time for Valid Data toeL 10 — 10 — 10 — ns
45 | OE Hold Time ReferencedtoWE  [16_ ]| toex 0 — 0 — 0 — ns
46 | OE to Data In Delay Time toeD 15 — 20 — 20 - ns
47 | DIN to CAS Delay Time t bzc 0 — 0 — 0 — | ns
48 | DIN to OF Delay Time t bzo 0 — 0 — 0 — ns
50 | Fast Page Mode RAS Pulse width trase | — 200000] — 200000] — | 200000] ns
Fast Page Mode Read/Write . _ .
5t Cycle Time Lec 45 50 55 ns
52 ailtepal rr?eMOde Read-Modify-Write t pRWC 93 _ 105 _ 110 - ns
53 | Access Time from CAS Precharge {918 )] t cpa — 40 — 45 — 50 ns
54 | Fast Page Mode CAS Precharge Time tep 10 — 10 — 10 — ns
Fast Page Mode RAS Hold Time from t _ — _ ns
55 TAS Proch RHCP 40 45 50
56 | Fast Page Mode CAS Precharge to t 65 _ v _ 80 — ns
‘WE Delay Time CPWO 5
Notes:
1. Referenced to VSS. 9. Measured with a load equivalent to two TTL loads and 100 pF.
2. lec depends on the output load conditions and cycle rates; The specified 10 1orr and toez is specified that output buffer change to high impedance
values are obtained with the output open. state.
Icc depends on the number of address change as RAS = ViLand UCAS= . -
Vin, TCAS= Vi, Vil > 0.5V, 11. Operation lethm th.e‘ tRcD (Max) hmltens'ures tha.ttnAc .(max) canbe met.
lccy, Icca and Iccs are specified at three time of address change during tRCD (max)is specified as areference pointonly; if tep is greater than the
RAS = Vi and UCAS = Vv, TCAS= Vi, specified treo (max) fimit, access time is controlled exclusively by tcac or
lcc4 is specified at one time of address change during one Page cycle. taa .
3. ;Ar:l Inm:l;ause (F:«:S =CAS =IV1H) tI)f Zgofus is reqmr;ad gfter powir—gp 12, thep (Min) = tRa (Min)+ 2tT + tasc (min).
ollowed by any eight RAS —only cycles before proper device operation is . - -
achieved. In case of using internal refresh counter, a minimum of eight 13. Operatuonmthmthel tRAD (Max) Ilmnlensyres tha‘tlnAc Fmax) canbe met.
TAS -before—RAS initialization cycles instead of 8 RAS cycles are tRAD (max)is specified as a reference pointonly; if trao is greater than the
required. specified trap {max)limit, access time is controlled exclusively by tcac or
4. AC characteristics assume tT = 5ns. tAA .
5. Viu(min)and VL (max) are reference levels for measuring timing of input 14. Either tRr4 or tacH must be satisfied for a read cycle.
signals. Also transition times are measured between Vi1 (min) and ViL 15, twes is specified as areference pointonly. Iftwcs >twcs (min) the data
(max). output pin will remain High-2Z state through entire cycle.
6. Assumesthattrcp <trep (max), trap StRAD (max). Iftae is greaterthan 16. Assumes thattwes < twes (min).
the maximum recommended value shown in this table, trRac will be 17. Either tozc or tozo must be satisfied.
increased by the amount that trcp exceeds the value shown. Referto Fig. 18. tcpa is access time from the selection of a new column address (that is
2and3. caused by changing both OCASand TCAS from "L" to *H"). Therefore, if
7. If tRep2 tRep (max), tRAD = trap (max), and tasc 2 taa —tcac — 17, tcp is long, tcpa is longer than tcPa (max).
access time is tcac . 19. Assuemes that CAS —before—RAS refresh.
8. IftrRap2tRAD (max) and tasc Staa —tcac — 1T, access timeistaa .

©1992 by FUNTSU LIMITED and Fujitsu Microelectronics, Inc.



MB814260A-70

MB814260A-80
MB814260A-10
F'g. 2-1t RAC VS. tRCD Fig 3~t RAC VS. tRAD Flg 4-1 CPA VS. 'cp
t rac (ns) t gac (NS) t cpa (NS)
'} '} [
140 - 110 80
100ns version /
120 I~ 100 = 70
100 100ns version % | 50
. | . |
s0 80ns Version | 80 - 80ns Version | 50
70ns version | | A |
s - I | 70 b= 70ns version /| | 0
L L | L | .
| 1 T |
TIIIIIII. I I T I I
0 20 40 60 80 100 0 20 30 40 50 60
Ugco (Ns) t rap (NS)

FUNCTIONAL TRUTH TABLE

Clock Input Address Input/Output Data
OperationMode |l o o | | s DQ1:t0-DQ8 | DQI to DQ16
| RAS LCASIUCAS E | OE | Row [Column Input |Output| Input | Output Refresh Note
Standby H H H X X - - — |High-2| - |High-2{ -
L H Valid High-2
Read Cycle L Hf L | H| o [vaid]| vaid| - [High-z| - Yes. * :gggz .
L | L valid Valid (min.)
- A
. L | H Valid - Y
Write Cycle . . - . . . . tWCS>
(Early Write) L E IE L X | Vald Valid varid High-Z le:g High-Z| Yes. TWCS (min.)
o L H Valid | Valid - High-Z
Read-Modify Ll H | L |HoL|LoH| valid | valid| - |High-z| valid Yes. *
: L L Valid | Valid Valid |Valid
B0 =
nly . . .
Refresh Cycle L H H X X Valid - - High-Z| - High-Z| VYes.
CAS before— {CSR>
RAS Refresh L L L X X - - - |High-Z| - High-Z| Yes. =
Cycle tCSR (min.)
: L H Valid High-Z ’
Hidden Refresh Hotl R L H L N _ _ High-z| - ' Yes. s;tta;nous
Cydl L L Valid \j:::g is kept.
X; “H"or“L"

*; ltis impossible in Fast Page Mode

©1992 by FUJITSU LIMITED and Fujitsu Microelectronics, Inc.



MB814260A-70
MB814260A-80
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tae
Lras
— Vo™
RAS o S ?
Vi ¢ N /
cRP
tosn «— tgp —™
le—— 'rco tRsH
_— | }
LCAS Viy— Ycas
or ja— — I I
—_ v, — / RAD
UCAS L
t ! Ran t B ! A |
ASR AsC_[* tea g
> > I" Yean I"‘ toeL 1>
V,, — s /
A oA, H ROW ADD COLUMN ADD X
Vv — K
[* tarn
tach
_— Vig— t : |
WE A | l-— t
— OH
vy teac I |
trac LorF
be] Vou — VALID > —
Output) v _ | DATA
ton
YoEa
ba Vi \ HIGH-Z oz
(Inputy Vi — A )
t ozo e— Uoep
—_ Vin— F
OE
Vi — ]
|
D “H"or "L"
DESCRIPTION

To implement a read operation, a valid address is latched in by the RAS and LCAS or UCAS address strobes 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(IRAC), L(CAS/UCAS

Fig. 5 - READ CYCLE

(tCAC), OF (tOEA) or column addresses (tAA) under the following conditions:
If tRCD > tRCD (max), access time = tCAC.
It tRAD > tRAD (max), access time = tAA.
1f OF is brought Low after tRAC, tCAC, or tAA (which ever occurs later), access time = tOEA.
However, i either LCAS/UCAS or OE goes High, the output returns to a high-impedance state after tOH is satisfied.

©1992 by FUJITSU LIMITED and Fujitsu Microelectronics, Inc.



MB814260A-70
MB814260A-80
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Fig. 6 — EARLY WRITE CYCLE (OE = "H” or L")

“ tac
t RAS
_— —
RAS VIH !S
Vi — 2
|
tesm * ey —
tere — o tpgyy ————————>
[ !rop T eas
LCAS Viy— \ /
la— t —
UcAs LT RAD K 7
tasa . taa =|'
RAH [} !
t —b'
CAL
I tAsc-.l I‘- Id—b tCAH
Vi, — 4
AjoA, M ROW - COLUMN .
Vi — L ADD L ADD
]
tWCS < tWCH
— V S—
we M \
Vi N
™ oy —
— B
(lr? ?lt) o DVAATlAlrl)N K
P Vi J
DQ VOH -

{Output) VoL —

DESCRIPTION

A write cycle is similar to a read cycle except WE is set to a Low state and OE is a “H" or "L" signal. A write cycle can be implement-
ed in either of three ways - early write, OE 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

HIGH-Z

with the falling edge of LCAS or UTAS and written into memory.

“H o L

©1992 by FUJITSU LIMITED and Fujitsu Microelectronics, Inc.
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LCAS
or

UCAS

AotoA8

MB814260A-80
MB814260A-10
Fig. 7 —O_E (DELAYED WRITE CYCLE)
tac
. Vy ) aas
RAS R
Vie— teap tap ~™1
“ t . CAS t

DQ
{Input)

DQ
(Output)

DESCRIPTION

In the OF (delayed write) cycle, tWCS is ngt satisfied ; thus, the data on the DQ pins is latched with the falling 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).

Invalid Data

D I‘H” o “L"

©1992 by FUJITSU LIMITED and Fujitsu Microelectronics, Inc.
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MB814260A-70

MB814260A-80
MB814260A-10
Fig. 8 - READ-MODIFY-WRITE-CYCLE
Yawe >
v ras
—_— IH—
RAS V“_ —_— ¥ t RP_.L
tosu
terp - t o Yeas

LCAS Vi — RSH
or — j— t —
UCAS Vi RAD \
t RAL 1

v
H— ROW coL
AgloAy v ADD X X ADD

- o — |
l acs[* "aw _
\
— H—
WE ViL —
bQ Viu—
(Input) Vi —
(Output) VgL = HIGH-Z

|H —

L= (

D .‘H“ o “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-modify—-write cycle, OE must be changed from Low to High after the memory access time.

©n992 by FUJITSU LIMITED and Fujitsu Microelectronics, Inc.
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Fig. 9 — FAST PAGE MODE READ CYCLE

—— V|H — t RCD
RAS Vi — ‘
-

r"l_f o

CSH

LCAS v . __
or H

UCAS

AotoA8

bQ
(Input)

bQ
(Output)

I I “H*or“L”

. !..»': Valid Data
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 Low 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 is the latest in occuring.

©1992 by FUJITSU LIMITED and Fujitsu Microslectronics, Inc.
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Fig. 10 —- FAST PAGE MODE WRITE CYCLE (OE = ”"H” or "L”)
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HIGH-Z
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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 OE
are reversed. Data appearing on the DQ1 to DQ8 is latched on the falling edge of LCAS and one appearing on the DQ9 to DQ16
is latched on the falling edge o AS 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, tCWL must be satisfied.
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R Vi =—
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Vi
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DQ VlH -_—
(npuy) v, —
pa  Vou —
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— Viy —
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DESCRIPTION
The tast page mod
of WE and OF  In

delayed write cycle, OE must be changed from Low to High before

ROW CoL g X

Fig. 11 — FAST PAGE MODE OE WRITE CYCLE

RP

terp "'

RAH

ASR

I OEZ

W

“H”or"L”

- Invalid Data

e OE (delayed) write cycle is executed in the same manner as the fast page mode write cycle except for the states
put data on the DQ pins are latched on the falling edge of WE and written into memory. In the fast page mode
goes Low (tOED + tT + tDS).
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Fig. 12 - FAST PAGE MODE READ-MODIFY-WRITE CYCLE
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DESCRIPTION
During fast page mode of operation, the read—modify—write cycle can be executed by switchingm from High to Low after input
data appears at the DQ pins during a normal cycle.
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Fig. 13— RAS-ONLY REFRESH (WE = OE = “H” or “L”)

tRas

RAS z:r : a\k‘ j trp )\_

1
tasr L— tRAH
AgtoA, x:r - _ ROW ADDRESS

8.2-milliseconds. Three refresh modes are available: RAS—only refresh, CAS-before-RAS

terp
LCAS
or Vin —
UCAS Lorr
toH
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

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.

refresh, and hidden refresh.

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

tre
t —— tpp ——»
Vi RAS
Vi / )
"- tenr b trpc
[CAS v,
or VIL

UCAS 1

DQ Vou
(Output) Vg,

DESCRIPTION

An internal refresh operation automatically occurs and the refresh address counter is inte
CAS-before-RAS refresh operation.

HIGH-Z

TAS-before-RAS refresh is an on-chip refresh capability that eliminates the need for external refresh addresses. It LCAS or UCAS is held Low
for the specified setup time (tcsr) before RAS goes Low, the on-chip refresh control clock generators and refresh address counter are enabled.

rnally incremented in preparation for the next

©1992 by FUJITSU LIMITED and Fujitsu Microelectronics, Inc.
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Fig. 15 - HIDDEN REFRESH CYCLE
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DESCRIPTION

A hidden refresh cycie may be performed while maintaining the latest valid data at the output by extending the active time of LCAS or UCAS
and cydling 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 DRAMs that do not have CAS-belore-RAS refresh capability.
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Fig. 16 - CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE
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DESCRIPTION

A special timing sequence using the CTAS-before-RAS refresh counter test cycle provides a convenient method to verify the functionality of
TAS-before-RAS refresh circuitry. After a CAS-betore-RAS refresh cycle, it LCAS or UCAS makes a transition from High to Low while RAS is
held Low, read and write operations are enabled as shown above. Row and column addresses are defined as follows:

Row Address: Bits AO through A8 are defined by the on-chip refresh counter.
Column Address: Bits AO through A8 are defined by latching levels on AO-A8 at the second falling edge of LCAS or UCAS.

The CAS-before-RAS Counter Test procedure is as foliows ;
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 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.)

No.. Parameter Symbol MB814260A-70 YMBB.14260A-80 MBB.14260A—10 Unit
b= Min Max Min Max Min Max

90 Access Time from CAS trcac — 55 — 60 — 70 ns

91 Column Address Hold Time trcan 30 — 35 — 40 — ns

92 CAS to WE Delay Time tecwn 80 — 90 — 100 — ns

93 'CAS Pulse width tecas 55 - 60 — 70 - ns

94 | RAS Hold Time t Frsw 55 | — 60 — 70 — |ns

Note . Assumes that CAS—before—RAS 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 N 091(2.31)NOM

(26.03%0.13) | .025(0.64)MIN
"] T R.035(0.89)TYP

FHHDDDDDHHHDDDDDDDDDDE ——T’

.440%.005
(11.18%0.13) .370+.020

O O 400(10.16) (9.40+0.51)
- INDEX J l
— \‘@ =Y ,.002

AOOB__OO1

He!

| 050+.005 505
+0.
[~ (1.2720.13) (020 50!
950(24.13)REF
A ; Details of "A” part
. : .032(0.81)
e o\ Yioeeen T, MAX
NOM AR A
S A
TS B
ﬁH S
[ £5].004(0.10) f <
h 1
017+.004
(0.43%0.10)

..................

Dimensions in

*Resin protrusion. (Each side:.006(0.15)MAX.)
inches (millimeters)
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MB814260A-70

MB814260A-80
MB814260A-10
PACKAGE DIMENSIONS (Continued)
(Suftix : -P2)
40-LEAD ZIG-ZAG IN-LINE PACKAGE
(CASE No.: ZIP-40P-M01)
2010705 (61.06% 29— Pasza70)
f S
I 409%.010 :
Q \) (10.4010125 ( 1‘?2@8;)
O V) \[
0 A0y

.050(1.27)
h TYP

020+.004 100(2.54)TYP
(0.500.10) (ROW SPACE)

LEﬁy
M d 7 T

©1992 FUJITSU LIMITED Z40001S-1C

(BOTTOM VIEW)

Dimensions in
inches (millimeters)
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PACKAGE DIMENSIONS (continued)
(Suffix : -PFTN)
44-LEAD PLASTIC FLAT PACKAGE
(CASE No.: FPT-44P-M07)

-
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o
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Details of “A” part
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©1992 FUJITSU LIMITED F44016S-1C
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/ )
. R
N J -
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: J% .006(0.15)MAX
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oo _ __
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MB814260A-70

MB814260A-80
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PACKAGE DIMENSIONS (continueq)
(Suffix : -PFTR)
44-LEAD PLASTIC FLAT PACKAGE
(CASE No.: FPT-44P-M08)

@h ? ? i_ Details of “A” part
i (
AAAARARAA AAAAARAAA '

I
|
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|
i

¢ L g

[
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O O | .I”J o 3
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LEAD No. L R
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0315(0.80) (STAND OFF HEIGHT)
TYP 020+.004 .4241.008 .
(0.50x0.10) || (10.76%0.20) |
: — '* %r ﬁ]_f’
L o e T - | .006.002
.01 4 ‘ N bbbl
1$| .005(0.13) @ ] 004 4010 o 400£004 || (0.15t0.05)
(0.30+0.10)1 —— ‘ 0437 505(1.10 1505 ) (10.16£0.10) ‘
: +— | (MOUNTING HEIGHT) 4634008 |
41301 =
(18.410.10) (11.760.20)
* : Resin protrusion.(Each side : .006(0.15) MAX)
Dimensions in
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