June 1992
Edition 1.0

[o®)
FUJITSU

DATA SHEET

MB814400A-60L/-70L/-80L
CMOS 1M X 4 BIT FAST PAGE MODE LOW POWER DRAM

CMOS 1,048,576 x 4 bit Fast Page Mode
Low Power Dynamic RAM

The Fuijitsu MB814400A is a fully decoded CMOS Dynamic RAM (DRAM) that contains a total of
4,194,304 memory cells in a x1 configuration. The MB814400A features a “fast page” mode of
operation whereby high-speed access of up 10 1,024x4-bits of data can be selected in the same
row. The MB814400A-60L/-70L/-80L DRAM is ideally suited for memory applications such as
embedded control, buffers, portable computers, and video imaging equipment where very low
power dissipation and high bandwidth are basic requirements of the design. Since the standby
current of the MB814400A-60L/-70L/-80L is very small, the device can be used as a non-volatile
memory in equipment that uses batteries for primary and/or auxiliary power.

{LCC-26P-M04)

The MB814400A is fabricated using silicon gate CMOS and Fujitsu's advanced four-layer
polysilicon process. This process, coupledwith three—dimensional stacked capacitor memory cells,
reduces the possibility of soft ervors and extends the time interval between memory refreshes.

PRODUCT LINE & FEATURES

RAS Access Time 60ns max 70ns max. 80ns max.
CAS Access Time 15ns max 20ns max. 20ns max. Phs::,c :‘l’:_:ackage
Address Access Time 30ns max. 35ns max. 40ns max. @Pp- 02)
Randam Cycle Time 110ns min. 125ns min. 140ns min. . L
Fast Page Mode Cycle Time 40ns min. 45ns min. 45ns min. Marking side Marking side
Low Pow- | Operating cument 605mW max. 550mW max. 495mW max.
gissipalion Standby current 8.25mW max.(TTL level)/1.1mW max.(CMOS level)
Battery Back up current 1.4 mW max.
* 1,048,576 words x 4 bit organization ® Early write or OE controlled write capability
o Silicon gate, CMOS, 3D-Stacked o RAS only, CAS-before-RAS, or Hidden Plastic TSOP Packages
Capacitor Cell Refresh 26P-MO1) 26P-M02)
i i Fast page Mode, Read-Modify-Write (FPT-26P- (FPT-
o Allinput and output are TTL compatible ° a % e ity (Normal Bend) (Reverse Bend)

¢ 1024 refresh cycles every 128ms

o On chip substrate bias generator for high
performance

ABSOLUTE MAXIMUM RATINGS (see NOTE)

Package and Ordering Information

- 26-pin plastic (300mil) SOJ,
order as MB814400A-xxLPJN

Voltage at any pinrelative to VSS Vins Vour -110+7

Voltage of V cc supply relative to VSS Vee -1to+7 \

Power Dissipation PD 1.0 W

Short Circuit Quiput Current - 50 mA

Storage Temperature Tsta -5510 +125 °C
NOTE: Permanent device damage may occur if the above Absolute Maximum Ratings are

exceeded. Functional

ration should be restricted to the conditions as detailed in the

operational sections of this data sheet. Exposure 10 absolute maximum rating conditions
for extended periods may affect device reliability.

Copyrighl© 1992 by FUJITSU LIMITED

M 3749756 0008LA2 042 N

- 20-pin plastic (400mil) ZIP,
order as MB814400A-xxL.LPZ
- 26~pin plastic (300mil) TSOP-I|
with normal bend leads,
order as MB814400A-xxLPFTN
- 26-pin plastic {300mif) TSOP-Ii
with reverse bend leads,
order as MB814400A-xxLPFTR

This device contains circuitry to protect the inputs against
damage due to high static voages or electric fields.
However, 1t is advised that nomal precautions be 1aken 10
avoid application of any voltage higher than maximum rated
voltages 16 this high impedance circuit.




MB814400A-60L
MB814400A-70L
MB814400A-80L

Fig. 1 - MB814400A DYNAMIC RAM - BLOCK DIAGRAM

Input Capacitance, A0 to A9 Cint - 5 pF
Input Capacitance, RAS, CAS, WE, OE Cine — 7 pF
Input/Output Capacitance, DQ1 to DQ4 Coa — 7 pF

2
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MB814400A-60L

MB814400A-70L
MB814400A-80L
26-Pin FPT:
26-Pin SOJ: (TOP VIEW)
(TOP VIEW)
r——— <Nomal Band : FPT-26P-M0 1>
oat OQf 26 [P ves . 1 0w
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20-Pin ZIP:
(TOP VIEW)
<Reverse Bend : FPT-26P-M02>
Do4_Dat A9__A1 A3 A4 AB ves Y26 1 pat
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" e ie : e YR ' e L. AT ocs 24 a m s
TE DO Vgg DG2 RAS AO A2 Voo AS A7 Cas 23 +J T RAs
E o322 5 wal Ag
s A,
DQ1toDQ4 | Data Input/ Outpul ::’ J:'-; Ay
— A
WE Write Enable. sl Azza
RAS Row address strobe. POV oo
AGto A9 Address inputs.
vCC +5 volt power supply.
OF Output enable.
CAS Column address strobe.
VSS Circuit ground.
3
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MB814400A-60L
MB814400A-70L
MB814400A-80L

RECOMMENDED OPERATING CONDITIONS

Supply Votage E Veo 45 5.0 55 v
Vss 0 0 (]

Input High Voltage, all inputs m VIH 24 — 65 v 0 °Cto+70 °C

Input Low Vohage, allinputs [ 1] viL 20 - 0.8 v

input Low Voitage, DQ( *) m VILD -1.0 - 08 v

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

FUNCTIONAL OPERATION

ADDRESS INPUTS

Twenty input bits are required to decode any four of 4,194,304 cell addresses in the memory matrix. Since only ten address bils are available, the
column and row inputs are separately strobedby CAS andRAS as shownin Figure 5. First, ten row address bits are input on pins A0-through-A9 and
iatched with the row address strobe (FAS ) then, ten column address bits are input and latched with the column address strobe (CAS ). Both row and
column addresses must be stable on or before the falling edge of CAS and RAS , respectively. The address latches are of the flow-through type; thus,

address information appearing after tran (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 cycle is initiated; when WE is High, a read cycle is
selected. 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-modity-write cycle. The
falling edge of WE or CAS , whichever is later, serves as the input data-latch strobe. In an early write cycle, the input data (DQ1-DQ4) is strobed by
TAS andthe setup/holdtimes are referenced to CAS because WE goes Low before TAS . Ina delayed write 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 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
remainin 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 TAS when trcp (max) is satisfied.
tCAC :  from the falling edge of CAS when treo is greater than trco (max).
tAA @ from column address input when trap is greater than trap (max).

tOEA : fromthe falling edge of OE when OE is brought Low after trac , icac, o taa

The data remains valid until either TAS or OE retums 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, TTAS is held Low for all contiguous memory cycles in
which row addresses are common. For each fast page of memory, any of 1,024-bits can be accessed and, when multiple MB 814400As are used,
‘TAS is decoded o seled! the desired memory fast page. Fast page mode operations need not be addressed sequentially and combinations ofread,
write, and/or ready-modify-write cycles are permitted.

4
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MB814400A-60L
MB814400A-70L
MB814400A-80L

DC CHARACTERISTICS

(Recommended operating conditions unless otherwise noted) Notes 3

Output high voltage G vou lgy =-5mA 24 - -
Vv
Output low voliage 1 Vo lo, =42mA - — 04
OVESVINS 5.5V,
Input leakage current (any input) iy t:svivg\‘fiﬁ';\ﬁa oins -10 - 10
not under test = OV HA
Output leakage current ooy 3&?‘38?3?525?!3 -10 - 10
110
Operating curent MB814400A-60L g
(Average Power | MB814400A-70L] 1, & CAS cyding; ~ - 100 mA
supply current) trc = min
MB814400A-80L 90
Standby current TTL level RAS = CAS =V, 15 mA
(Power supply loce - - -
current) CMOS level RAS = CAS 2V -0.2V 200 HA
1
Refresh cument #1 | MB814400A-60L THE - vin, AR cycling: 0
(Average power SUp- | Me14400A-70L locs 6 < min ’ ’ _ - 100 mA
ply current)
MB814400A-80L 90
Fast Page Mode MBB814400A-60L TRAS =vIL, TAS cycling; 55
current E] MB814400A-70L|  locs trc = min 50 mA
MB814400A-80L 45
MB814400A-60L S 90
Refresh current #2 RAS cydling;
(I:.;/erage r;ower sup- | MB814400A-70L] lces TAS-before-NAS; - - 80 mA
ply current .
(2] [Mestasoon—so tho = min 70
Battery Back up MB814400A-60L RAS cycling,
current TAS-betore-FAS;
g:‘:; aﬁm‘; MB814400A 70| lccs trc = 125)s, trRas=min.to1}is, - - 2% na
y MBB14400A-80L VIH2Vee-0.2V, VILS0.2V
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MB814400A-60L
MB814400A-70L
MB814400A-80L

AC CHARACTERISTICS

6

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

T0L

Active Time (Refresh cycles)

1 | Time Between Refresh 1 Rer — - 128 - 128 | ms
2 Random Read/Write Cycle Time tac 110 - 125 - 140 - ns
3 | Read-Modity-Write Cycle Time trwe | 155 — 175 — 195 — ns
4 | Access Time trom RAS L69 1l trac — 60 — 70 - 80 ns
5 | Access Time from CAS [Z8]] teac | — 15 — 20 — 20 | ns
6 | Column Address Access Time Ba]l ta - 30 — 35 — 40 | ns
7 ] Output Hold Time ton 0 — 0 — 0 — ns
8 Qutput Buffer Turn On Delay Time ton 0 - 0 - 0 - ns
9 | Output Bufier Tum off Delay Tme _ [30.]] toer — 15 — 15 — 20 ns
10 Transition Time tr 2 50 2 50 2 50 ns
11 RAS Precharge Time trp 40 — 45 - 50 — ns
12 | TAS Pulse Wiith tRas 60 100000 | 70 100000] 80 100000| ns
13 | RAS Hoid Time 1 s 15 — 20 — 20 — ns
14 | TAS to RAS Precharge Time tcap 5 — 5 - 5 — ns
15 | TAS to CAS Delay Time {132) tqo 20 45 20 50 20 60 ns
16 | TAS Pulse Width toas 15 — 20 — 20 - ns
17 | CAS Hold Time tosk 60 - 70 - 80 - ns
18 | TAS Precharge Time (Normal) 1opn 10 - 10 - 10 - ns
19 | Row Address Set Up Time tasn 0 - 0 — 0 —_ ns
20 | Row Address Hold Time ! RaH 10 - 10 - 10 — ns
21 | Column Address Set Up Time tpsc 0 - 0 — 0 — ns
22 | Column Address Hold Time lC:H 12 — 12 - 15 — ns
23 | RAS to Column Address Delay Time [13 ]| taap 15 30 15 35 15 40 ns
24 | Column Address to RAS Lead Time trat 30 — 35 - 40 — ns
o5 | Column Address to CAS Read Time teal 30 — 35 — 40 - ns
26 | Read Command Set Up Time tres 0 — 0 - 0 - ns
27 | RetorencedtofRs Cidjtes | 0 | — ] o | — | 0o | —|ms
28 ::ﬁ;:“wﬂ%w Time tack 0 - 0 — 0 — ns
[ 29 Write Command Set Up Time @ twes 0 - 0 - - ns
39 | Write Command Hold Time twen 10 — 10 — 12 - ns
31 | WE Puise Width twp 10 — 10 — 12 — ns
| 32 | Write Command to RAS Lead Time taw 15 — 20 — 20 - ns
33 | Write Command to CAS Lead Time towe 15 - 18 - 20 - ns
34 | DIN set Up Time tos 0 — 0 - 0 - ns
35 | DIN Hold Time to 10 - 10 - 12 - ns
36 | RAS to WE Delay Time tewp | 85 - 95 — 110 - ns
37 | TAS toWE Delay Time tewn 40 - 45 - 50 - ns
38 | Column Address toWEDeIay Time tawn 55 — 60 — 70 — ns
a9 | RAS Precharge time to CAS t reo 0 _ 0 —_ 0 —_ ns
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MB814400A-60L
MB814400A-70L
MB814400A-80L

AC CHARACTERISTICS (continued)

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

a0 | CAS getfr Upthme for CAS-before- t csh 0 - 0 - 0 - ns
41 | CAS Hold Time for CAS-betore- 1 onn 10 — 10 — 12 — ns
42 | WE Set Up Time from RAS t wsR 0 - 0 — 0 —_ ns
43 | WE Hold Time from BAS t wir 10 — 10 — 10 — ns
44 | Access Time from OE ol toen — 15 - 20 — 20 | ns
45 f?‘;nmput Butier Turn Off Delay m 1oz _ 15 - 15 _ 20 ns
46 | OE 10 RAS Lead Time for Valid Data toeL 10 — 10 — 10 — ns
47 | OF Hold Time Referenced to WE t oen 0 — 0 — 0 — ns
48 | OE to Data In Delay Time t cep 15 - 15 — 20 — ns
49 | DIN 10 CAS Delay Time 17_J| tozc 0 — 0 — 0 — ns
50 | DINto OE Delay Time Gz too 0 - 0 — 0 — ns
Fast Page Mode Read/Write _ _ _
51 Cycle Time tpc 40 45 45 ns
Fast Page Mode Read-Modity-Write — — _
52 | Cyole e ty i tpwc| 85 93 100 ns
53 | Access Time from GAS Precharge t cea - 35 — 40 - 40 ns
54 | Fast Page Mode CAS Precharge Time tep 10 — 10 — 10 — ns
55 | Fast Page Mode RAS Pulse width ! pase — _200000 = 200000 = 200000] NS
East Page Mode AAS Hokd Time from t —_ — — ns
56 CAS Pract RHCP 35 40 40
57 | Fast Page Mode CAS Precharge to { 60 — — 7 — ns
WE Delay Time cPWD 65 0
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. 1 and 1 is specified that output buffer chal 1o high
specified values are obtained with the output open. | ir?l;FedanoeosE;te. put nge 1o hig
mlcc def?,?:s\/?:‘:hfon;\r;‘ ber of address change as FIAS = Vi and 11. Operation within the trco (max) limit ensures that trac  (max)
lcc1, lcca and lccs are specified at three time of address change can be met. trco (max) is specified as a reference point only; it
during TAS = ViLand CAS = ViH. tacp is greater than the specified tRoo (max) limit, access time is
Ici; is specified at one time of address change during one Page conrolled exclusively by tcac ortaa .
cycle. N . .

Icos is the value in the Address fixed data. 12, taco (min) = tRar (min)+ 2! T +1asc (Min).

3. An Initial pause (FAS =TAS =VIH) of 200ls is required after 13. Operation withinthe trap (max) limit ensures that trac (max)
power-up followed by any eight FIAS -only cycles before proper can be met. trap (max) is specified as a reference point only; it
device operation is achieved. In case of using internal refresh {raD is greater than the specified trap (max) limit, access time is
counter, a minimum of eight CAS -before-HAS initialization controlled exclusively by toac or taa .

4 :?;s ms(t:at'i ?f 8 cy::lessanre required. 14. Either tran or treH must be satisfied for a read cycle.

: aracleristics assume It = S0s. . 15. twos is specifiedas a reference poim only. litwcs 2twcs (min)

5. Vi (min) and V. (max) are reference levels for measuring the data output pin will remain High-Z state through entire cycle.
timing of input signals. Also transition times are measured 16 mes that twes < twcs (min)
between Vi (min) and Vi (max). ) )

iH {min) and V. (max) ] 17. Eithertpzc or tozo must be satisfied.

6. Assumes that trco < trep (max), trap S trap (max). If treo is 18 1 . ime from the selection of a new column
greater than the maximum recommended value shown in this : :7:; 5 aw::sdt') ?:ha 0 TS from L 10 *HY) Thermefaeesisi
table, trac will be increased by the amount thattrcp exceedsthe : i:locr:;u A )':s Ionr;r tghan toPa (max) ) ’
value shown. Refer to Fig. 2 and 3. cP » LCPA -

9 19. Assuemes that CAS -before-RAS refresh.

7. Wirco2trep (Max),trap2trap (max), andtasc 2taa -1cac - 20. Assuemes that Test mode function.

t T, access time is tcac.
itraD 2 trap (max) and tasc Staa —tcac -171,accesslimeis
taa .

mm 374975k 0008BL98 570 M



MB814400A-60L

MB814400A-70L
MB814400A-80L
Fig.2 -t gac V8- tacp Fig.3 =1t gac V8. taap Fig.4-tcpy vs.1cp
! g (S) t rac (19) ! oea (19)
) 4 &
80
140 P~ 100 |~
70 -
120 p— 90 -
80ns Version 60 I
100 I~ 80—
80ns Version 50 =
80 = nr
70ns version |
| 60ns Version | 40 = —
60ns l I 60 } l
version || | | —
40 - I — BE
- ' | L l l ' b
Tl 1l I T ©YT.1l t 111 L_le T 111 L1 Lle
20 40 60 80 100 120 10 20 30 40 50 60 10 20 30 40 50 60
t acp (0S) t gap (NS) t op (nS)

Standby H H X X —_ — - High-Z -
Read Cycle L]t H] L Valid Valid - Valid Yes * | trcsztrcs (min)
Write Cycle
(Early Write) L L L X Valid Valid Valid High-2 Yes * | twesatwes (min)
Read-Modify-
Write Cycle L L {H-LL—H] Vvald Valid Valid Valid Yes *
HAS-only
Refresh Cycle L H X X Valid - - High-Z Yes
CAG-before—
HAS Refresh L L H X - - - High-Z Yes tesratesr (min)
Cycle
Hidden Refresh H-Ll L H L — — - Valid Yes Previous data
Cycle is kept.
Test mode Set Cycle . t CSR =2 tcsg (min)
(CBR) L L L X — _— _— ngh-Z Yes tWSHZ tWSF\ (min)
Test mode Set Cycle _ _ _ . tesnz tesp (min)
(Hidden) H-L L L X Valid Yes t WSR2 tWSH (mm)
X; lHl “ ILI
*; Itis impossible in Fast Page Mode
8
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MB814400A-60L

MB814400A-70L
MB814400A-80L
Fig. 5 - READ CYCLE
tac >
RAS
CAS
A olo A,
WE
DQ
(Output)
DQ
(Input)
OE
“H"or 4"
DESCRIPTION
To implement a read operation, a valid address is latched in by the AAS and CAS address strobes and with WE set to a High levei
and OF set fo a low level, the output is valid once the memory access time has elapsed. The access time is determined by
AAS(RAC), CAS(CAC), OE (OEA) or column addresses (tAA) under the following conditions:
If tRCD > tRCD (max), access time = {CAC.
I tRAD > tRAD (max), access time = tAA.
If OF s brought Low after tRAC, tCAC, or tAA (which ever occurs later), access time = tOEA.
However, if either CAS or DE goes High, the output returns to a high-impedance state after tOH is satisfied.
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MB814400A-60L
MB814400A-70L
MB814400A-80L

Fig. 6 - EARLY WRITE CYCLE (OE = "H" or "L")

RAS

CAS

AotoA9

¢ 'DH

VALID
DATAIN

DQ VOH -

(©utpuy Yor —

DESCRIPTION

falling edge of CAS and written into memory.

HIGH-Z

“H*orL”

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 implem-
ented in either of three ways - early write, OF write (delayed write), or read-modify-write. During all write cycles, timing parameters
tAWL, tCWL and tRAL must be satisfied. In the early write cycle shown above tWCS satisfied, data on the DQ pin is latched with the

10
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MB814400A-60L

MB814400A-70L
MB814400A-80L
Fig. 7 - OE (DELAYED WRITE CYCLE)
.
! AC
t >
VIH . RAS
RA
S VIL — t
RP
tcsH 1
v S t RSH [
CAS T
A 0 to AQ
WE
le— 15 ——»
bQ VALID
(Input) DATAIN
DQ
(Output)
OF
*H"or“L”
- invalid Data

DESCRIPTION

Inthe OE (delayed write) cycle, IWCS 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 (IOED+1T +tDS).

11
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MB814400A-60L

MB814400A-70L
MB814400A-80L
Fig. 8 - READ-MODIFY-WRITE-CYCLE
_ |
tawe
t
RAS
—_— Vig—
RAS \} L —
— Vi —
CAS H
Vi ™
Vih—
A oA V, —
_— V=
WE Vi —
e
fe— 'DH
D@ Vy— VALID
(Input) Vi = DATAIN
)
A  You — HIGH-2Z I
(Output) Vo — - l- T VALI HIGH-2
t ON L
OEA 1 !
OEH
toez
OE
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, OF must be changed from Low to High after the memory access time.

12
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MB814400A-60L
MB814400A-70L
MB814400A-80L

Fig. 9 - FAST PAGE MODE READ CYCLE

RAS

CAS

AOIOA9

DQ
(Input)

DQ
(Output)

'OED -—DI tOED ‘—4

“Hor“L"

/ Valid Data
DESCRIPTION

The tast 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.

13
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MB814400A-60L
MB814400A-70L
MB3814400A-80L

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

RAS

CAS

AOIOA9

DQ
(Input)

HIGH-Z

“‘H or*L”

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 ins is latched on the falling edge of 83753 and written into memory. During the fast page
mode write cycle, including the delayed (OE) write and read-modify-write cycies, tCWL must be satisfied.

14
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MB814400A-60L

MB814400A-70L
MB814400A-80L
Fig. 11 - FAST PAGE MODE OE WRITE CYCLE
RAS
CAS
A 0 to A g
WE
DQ
(Input)
DQ
{Output)
CE
“H"ar “L"
- Invafid Data
DESCRIPTION
The fast page mode OE (delayed) write cycle is executed in the same manner_as the fast page mode write cycle except for the states
of WE and %E' Input data on the DQ pins are latched on the falling edge of WE and written into memory. In the fast page mode
delayed write cycle, DE must be changed from Low to High before goes Low (1OED + T +tDS).

B 3749756 000870k 4T7 WA
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MB814400A-60L
MB814400A-70L
MB814400A-80L

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

o . |

—_— Vi == t rasp
RAS ds' |
| h— | —_— rp
tHco t

DG
(Input)

DQ
(Output)

" or 4L

Valid Data

DESCRIPTION

During fast page mode of operation, the read-modify-write cycle can be executed by swilchingWE' from High 1o Low after input
date appears at the DQ pins during a normal cycle.

16
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MB814400A-60L
MB814400A-70L
MB814400A-80L

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

Le

the
t P }
RAS
ms N I
je—] 1 ec

tasr L—IHAH

ROW ADDRESS

AgtoA,

tcre

TAS Viy —

torr

DQ Vo
Output) v, —

HIGH-Z

4 W oreLt

DESCRIPTION
Refresh of RAM memory cells is accomplished by performing aread, a write, or aread-modify-write cycle at each of 1024 row addresses every
128-milliseconds. Three refresh modes are available: AAS-only refresh, CAS-betore-FIAS refresh, and hidden refresh.

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

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

tre

t
VIH ——— RAS
RAS vy — / k

tcsh

teen e tcin
TR VYw—
Vig =

1

twn
Vip =
WE v —

DQ Voy — -
(Output) v, — HIGH-Z

Sl oL

DESCRIPTION

CAS-before-fAS refresh is an on-chip refresh capability that eliminates the need for external refresh addresses. If CAS 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. An
internal refresh operation automatically occurs and the refresh address counter is internally incremented in preparation for the next

TAS-before-RAS refresh operation.
TWE must be held High for the specified set up time ({(WSR) before RAS goes low in order not to enter "test mode”.

17
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MB814400A-60L

MB814400A-70L
MB814400A-80L
Fig. 15 - HIDDEN REFRESH CYCLE
e the > tac
v Thas tpp o] | tps
H — 1 op ) ——t 1
RAS Vi — I‘— OEL ? RP
fe— t oo —» r >t cap
v t paple——{ o— t s — Yorn
CAS vy, _ b 7
Agjlo A Vi —
[Normal Mode]
—_— Vig =
WE Vi —
DQ ViR ==
(input) V), —
pa You — HIGH-Z VALID DATA QUT
(Ouiput) Vo =
tord je—
toeo
— ViH =—
OE ViL —
[Test Mode]
—— Vig =
WE
DQ
(Input)
DIQ ID DATA
© ) VALID ouT
OF
DESCRIPTION
A hidden refresh cycle may be performed while maintaining the latest valid data at the output by extending the active time of CAS and cycling
HAS. Therefresh row address is provided by the on-chip refresh address counter. This eliminates the need for the external row addressthatis
required by DRAMs that do not have TAS-before-FIAS refresh capability.
WE must be held High for the specified set up time (WSR) before IAS goed Low in order not 1o enter “test mode” .
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Fig.16 - TEST MODE SET CYCLE (A0 to A9, OE = "H” or "L”)
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DESCRIPTION
Test Mode ;

The purpose of this test mode is 10 reduce device test time to one eighth of that required to test the device conventionally.

The test mode function is entered by performing a WE and CAS-before-RAS (WCBR) refresh for the entry cycle.

in the test mode, read and write operations are executed in units of eights bits which are selected by the address combination of
CAQ. In the write mode, data is written into eight cells simultaneously. But the data must be input from DQ2 only. In the read mode, the

data of eight cells at the selected addresses are read out from DQ and checked in the following manner.

When the eight bits are all "L or all "H”, a "H" level is output..
When the eight bits show a combination of "L" and "H", a "L" level is output..

The test mode function is exited by performing a RES-only refresh or a CAS-before-HAS refresh for the exit cycle.

In test mode operation, the following parameters are delayed approximately 5ns from the specified value in the data sheet..

tRC, tRWC, 1RAC, 1AA, tRAS, tCSH, tRAL, tRWD, tAWD, tPC, tPRWC, tCPA, tRHCF, tCPWD

M 3749756 0008710 928 WM
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Fig. 17 - CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE
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DESCRIPTION

The CAS-before-RAS Counter Test procedure is as follows ;

1) Initialize the internal refresh address counter by using 8 TRAS only refresh cycles.

2) Use the same column address throughout the test.

3) Write “0” to all 1024 row addresses at the same column address by using normal write cycles.

4) Read“0” written in procedure 3) and check; simultaneously write “1” fo the same addresses by using CAS-betore-RAS refresh
counter test (read-modify-write cycles). Repeat this procedure 1024 times with addresses generated by the internal refresh
address counter.

5) Read and check data written in procedure 4) by using normal read cycle for all 1024 memory locations.

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

A special timing sequence using the TAS-before-FIAS refresh counter test cycle provides a convenient method 1o verify the functionality of
TS before-TAG refresh circuitry. i, after a CAS-before-TIAS refresh cycle. CAS 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 AD through A9 are defined by the on-chip refresh counter.
Column Address: Bits A0 through A9 are defined by latching levels on A0-A9 at the second falling edge of CAS.

(At recommended operating conditions unless otherwise noted.)

90 Access Time from CAS tecac — 50 — 55 — 60 ns
91 Column Address Hold Time trcAH 30 . 30 — 35 — ns
92 | CAS to WE Delay Time t rown 75 — 80 — 90 — | ns
g3 | CAS Puise width rcas 50 — 55 — 60 — Ins
94 | RAS Hold Time teRsH 50 — ss | — 60 — | ns

Note . Assumes that CAS—before-RAS refresh counter test cycle only.
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PACKAGE DIMENSIONS
(Suffix : -PJN)
26-LEAD PLASTIC LEADED CHIP CARRIER
(CASE No.: LCC-26P-M04)
_-140(3.55)MAX
* 675%.005 «-089(2.25)NOM
(17.15%0.13) v .025(0.64)MIN
o ©| 3 ’
I 332+.005
O (8.43£0.13) 268t.020
INDEX .30"(‘)(()7'\.}'32) (6.8110.51)
U e e | _

LEAD No. Qj*‘ J 100(2.54 (mmama- S s .
.050%.005 > -100(2.54) : Details of *A” part '
™ TYP X 0320.81)
(1.2720.13) ' 2(0. .
- 600(15.24)REF : :
YY)

"\ . :

- ¢ ¢

& P 1 1 oeses0) ' \ :

NOM ' .

nlr _y MO X I 017+.004 -

- ‘ ©043t010)

| 004(0.10)

Note: 1. *:Resin protrusion. (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.

©1991 FUIITSU LIMITED C260545-1C 3. Dimensions in inches (millimeters)
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PACKAGE DIMENSIONS (continued)
(Suffix : -P2Z)
20-LEAD PLASTIC ZIG-ZAG IN-LINE PACKAGE
(CASE No.: ZIP-20P-M02)
+.008 +0.20 .112+.008
1.019%375(25.887535 ) ——-l 25550.20)
l -
335+.010 387£.013
(8.5020.25) (9.830.33)
- - R )
.118(3.00) MIN
-
.100(2.54) TYP
T T(ROW SPACE)
(BOTTOM VIEW)
Dimensions in
©1991 FUJITSU LIMITED 2200025-4C inches (millimeters)
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PACKAGE DIMENSIONS (continued)
(Suffix : -PFTN)
26-LEAD PLASTIC FLAT PACKAGE
(CASE No.: FPT-26P-M01)
r—-r—-———F""""""""— !
Detail “A*
@h etails of “A” part
006(0.15)
HA A A H A B A A

INDEX A 006(0.15)MAX

.020(0.50)MAX

O O H H—t.

Q= ; xl
b H d 8’8
LEAD No. S S i

| 008021® |

(MOUNTING HEIGHT)
‘ (7.62+0.10) ‘

7| 004(0.10) |

050(1.27) l
TYP ?S((?I')Ahr\ﬂllDNOFF (©.50t0.10) 11 (8.2240.20)

f«——— .600(15.24)REF HEIGHT)

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

©1991 FUJITSU LIMITED F26001S-3C

e\
.020+.004 JI_ 3244008 _‘

* 6751.004 N L .363%.008 X
(17.1420.10) oagt 004 104010 (9.2210.20)
.016+.004 -.0024 - ~0.05 300+.004

Dimensions in
inches (millimeters)

(0.1510.05)

.006%.002

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.
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PACKAGE DIMENSIONS (Continued)

(Suffix : -PFTR)

26-LEAD PLASTIC FLAT PACKAGE
(CASE No.: FPT-26P-M02)
r—-—— - |
[ Details of “A” part J
) (9 (9 | |
| .006(0.15) |
HA A A H A A A K | |
I |
L C
| = ]
| .010(0.25) |
INDEX ’ :A_' | . .006(0.15)MAX }
: = ' .020(0.50)MAX |
'H B H |
- % | ]
e e ————— e ]
LEAD No. (1 5 9
n———;s—;( 1.:(;())(1 5.24)REF 0(0) MIN
: . STAND OFF HEIGH
™ VP ( D oo0t004 . 324k008
| .004(0.10) (0.500.10) l‘ (8.2240.20) 'l
. A
.‘E lrﬁ_
.006%.002
.300%.004
i .$.[ 008(0.21Y® | ‘ 30 | (0.1510.05)
(040010~ 043+00%1.107902) (7.62£0.10)
8751004 »| (MOUNTING HEIGHT) 363,008
. . (17.1410.70) oo2t0z0)
: Resin protrusion.(Each side : .006(0.15) MAX) Dimensions in
©1991 FUJITSU LIMITED F26002S8-3C inches (miltimeters)
For further information please contact:
Japan Europe
FUJITSU LIMITED FUJITSU MIKROELEKTRONIK GMBH
Integrated Circuits and Semiconductor Marketing Am Siebenstein 6~10,
Furukawa Sogo Bidg., 6-1, Marunouchi 2-chome 6072 Dreieich-Buchschlag,
Chiyoda—ku, Tokyo 100, Japan Germany

Tel: (03) 3216-3211
Telex: 781-2224361
FAX: (03) 3216-9771

North and South America

FUJITSU MICROELECTRONICS, INC.
Integrated Circuits Division

3545 North First Street

San Jose, CA 95134-1804 USA

Tel: 408 -922-9000

Telex: 910-671-4915

FAX: 408-432-9044

Tel: (06103) 690-0,
Telex: 411963 fmg d,
FAX: (06103) 690-122

Asia

FUJITSU MICROELECTRONICS ASIA PTE LIMITED
51 Bras Basah Road,

Plaza By The Park, #06-04 to #06-07

Singapore 0718

Tel: 336-1600

Telex: 55573

FAX:336-1609

© FUJITSU LIMITED 1992

24
M 3749756 0008715 uOT WM

SD-08287-001

45321



