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MB814100A-60L/-70L/-80L

O
FUJITSU

CMOS 4M x 1 BIT FAST PAGE MODE LOW POWER DRAM

CMOS 4,194,304 x 1 Bit Fast Page Mode
Low Power Dynamic RAM

TheFujitsuMB814100Ais a fully decoded CMOS Dynamic RAM (DRAM) that contains a total of
4,194,304 memory cells in a x1 configuration. The MB814100A features a ‘fast page” mode of
operationwhersby high-speed random access of up to 2,048-bits of data can be selectedinthe
same row. The MB814100A-60L/-70L-80L DRAM is ideally suited for memory applications such
asembedded control, buffers, portable computers, andvideoimaging equipmentwhere verylow
power dissipation and high bandwidth are basic requirements of the design. Since the standby
currentof the MB814100A-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 auxitiary power.

The MB814100A 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. Clock timing requirements for the MB814100A are not critical and all inputs are TTL

compatible.

PRODUCT LINE & FEATURES
Parameter MB814100A-60L | MB814100A-70L | MB814100A-80L
RAS Access Time 60ns max. 70ns max. 80ns max.
CAS Access Time 15ns max. 20ns max. 20ns max.
Address Access Time 30ns max. 35ns max. 40ns max.
Random Cycle Time 110ns min. 125ns min. 140ns min.
Fastpage Mode Cycle Time 40ns min. 45ns min. 45ns min.
Operating current 605mW max. 550mW max. 495mW max.
ngi‘gsli::av;’ig:\ Standby current 8.25mW max. (TTL level) 1.1mW max. (CMOS level)
Battery Back up current 1.4mW max

Common I/O capability by using
early write

+ Silicon gate, CMOS, 3D-Stacked * RAS only, CAS-before-RAS, or
Hidden Refresh

e 4,194,304 word x 1 bit organization

Capacitor Cell
¢ Allinput and output are TTL + Fast Page Mode, Read-Modify-Write
compatible capability

+ On chip substrate bias generator

+ 1024 refresh cycles every 128ms
for high performance

ABSOLUTE MAXIMUM RATINGS (see Note)

Plastic SOJ Package
{LCC-26P-M04)

Plastic ZIP Package
(ZIP-20P-M02)

Marking side Marking side—

Plastic TSOP Packages

(FPT—26P-M02)

(FPT—26P-M01)
(Reverse Bend)

(Normal Bend)

Parameter Symbol Value Unit
Voltage at any pin relative fo VSS ViN, VouT -1to+7 \
Voltage of V¢ supply relative to VSS Vee -1to+7 \
Power Dissipation PD 1.0 w
Short Circuit Output Current 50 mA
Storage Temperature TSTG -55t0 +125 °C

affect device reliability.

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

Package and Ordering Information

26-pin plastic (300mil) SOJ
orderas MB814100A-xxLPJN

20-pin plastic (400mil) ZIP
order as MB814100A-xxLPZ

26-pin plastic (300mil} TSOP-I|

with normalbend leads
order as MB814100A-xxLPTN

26-pin plastic (300mil) TSOP-II
with reverse bend leads
orderas MB814100A-xxLPTR

This device contains circuitry to protect the inputs against
damage due to high static voltages or electric fields. However,
it is advised that normal precautions be taken to avoid
applicationof any voltage higher than maximum rated voltages

to this high impedance circuit.

Copyright © 1992 by FUIITSULIMITED
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Flgure 1. MB814101A Dynamic Ram - Block Diagram
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CAPACITANCE (Tp = 25°C, f = MH2)
Parameter Symbol Typ Max Unit
Input Capacitance, A0 to A10, DIN Cint — 5 pF
Input Capacitance, RAS, CAS, WE - Cin2 — 7 pF
Output Capacitance, Doyt Cout — 7 pF
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PIN ASSIGNMENTS

AND DESCRIPTIONS

26-Pin SOJ:
(TOP VIEW)
T —
piN O] 1 26 |B vss
we ] : 25 |B pout
ras ] 3 2410 cas
N O 4 230 NC
Ao 41 5 21 Aq
Ag d|s 1BIf A,
A, Of0 1710 A7
a, ol w60 Ag
As dl2 1510 Ag
vee gLz 141h A,
20-Pin ZIP:
(TOP VIEW)

CAS 'SS WE A10 NC A1 A3 A4 A6

A8

EHirrdt

A9 DOUT DIN RAS NC A0 A2 Vee AS A7

bkt i

. ‘Deigigriator 11
Data Input
Data Output
Write Enable
Row Address Strobe
NC No Connection
A0 to A10 Address Inputs
VvCC +5 volt power supply
CAS Column address strobe
VSS Circuit ground

26-PinFPT:
(TOP VIEW)

<Normal Bend : FPT-26P-M01>

DIN [T 1 26 :DVSS
wed, 5 O DOUT
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ne O 4 23 FIO NC
Ao M s 2 [ A,
g == 18 IlAs
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Ve 18 1“Ma,

<Reverse Bend : FPT-26P-M02>
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ne OO 23 43 ne
AglI}22 s Ao
Ag s o A,
A, Q17 1000 A,
Ag [T} 186 "moa,
As s 1201 A,
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RECOMMENDED OPERATING CONDITIONS

; . Ambient
Paramete Notes Symbol Min Typ Max Unit Operating Temp
A 4.5 5.0 55
Supply Voltage ce v
Vss 0 0 0
Input High Voltage, all inputs VIH 24 . 6.5 Vv 0°Cto+70°C
Input Low Voltage, all inputs VIL -2.0 — 0.8 \'%

FUNCTIONAL OPERATION

ADDRESS INPUTS

Twenty-two input bits are required to decode any one of 4,194,304 cell addresses in the memory matrix. Since only eleven address bits (A0-A10) are
available, the column and row inputs are separately strobed by RAS and CAS as shownin Figure 5. First, eleven row address bits are applied on pins A0
throughA10andlatched with the row address strobe (RAS) then, eleven column address bits are applied andlatched with the column address strobe (CAS).
Both row and column addresses mustbe stable on or before the falling edge of RAS and CASrespectively. The address latches are of the tlow-throughtype;
thus, address information appearing after tgan (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

Inputdatais written into memory in either of two basic ways —an early write cycle and a read-modify-write cycle. The falling edge of WE or CAS, whicheveris
later, serves as the input data-latch strobe. In an early write cycle, the inputdata is strobed by CAS and the setup/hold times are referenced to CAS because
WE goes Low before CAS. Inadelayedwrite oraread-modify-write cycle, WE goes Low after CAS; thus, inputdata is strobed by WE and all setup/hold times
are referenced to the write-enable signal.

DATA OUTPUT

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

trac : from the falling edge of RAS when tgcp (max) is satisfied.
tcac : from the falling edge of CAS when trcp is greater than tgcp (max).
taa : fromcolumn address input when tgrap is greater than tgap (max).

The data remains valid until either CAS 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

Thefast page mode of operation provides faster memory access and lower power dissipation. The fast page modeis implemented by keeping the same row
address and strobing in successive column addresses. To satisfy these conditions, RAS is held Low for all contiguous memory cycles in which row
addresses are common. For each fast page of memory, any of 2,048 bits can be accessed and, when multiple MB814100s are used, CAS is decoded to
select the desired memory fast page. Fast page mode operations need not be addressed sequentially and combinations of read, write, and/or
ready-modify-writecycles are permitted.
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MB814100A-80L
DC CHARACTERISTICS
(Recommendedoperating conditions unless otherwise noted) Notes 3
Value
Parameter Notes Symbol Conditions T " Unit
Min yp ax
Output high voltage VoH lon = -5 mA 2.4 \Y
Output low voltage VoL loL = 4.2 mA 0.4
0V<VNs5.5V 10
input leakage current (any input) i ?/.::\icg\??Asll\gther ins -10 HA
not under test =0V
Outputleakage current low) g\;ts;/ S&chissé%\l/ejd -10 10
MB814100A-60L 110
Operating current RAS & CAS -
(Average Power B MB814100A-70L lect mS: fn %AS cycling; 100 mA
supply current)
MB814100A-80L 90
Standby Current TTL level RAS =CAS =V 20
(Power @ lcc2 mA
supply current) CMOS level RAS=CAS 2Vcc0.2V 1.0
MB814100A-60L 110
Refresh current #1 CAG = BAS cveling:
(Averagepower  [2] | MB814100A70L |  loca CAS = Viry, RAS cycling; 100 mA
supply current) RC
MB814100A-80L 920
MB814100A-60L 55
sggte f]?ge Mode MB814100A-70L loca Eﬁf;i\ém, CAS cycling; 50 mA
MB814100A-80L 45
MB814100A-60L 90
Refresh current #2 RAS cycling;
(Average power . MB814100A-70L ICCS CAS-b'efore-RAS; 80 mA
supply current) trg=min
MB814100A-80L 70
MB814100A-60L Lo
Battery Back up current g—ﬁg%)gg?gm
(Average power E MB814100A-70L lcce tare12 tracemmin to 1 250 HA
supply current) RC=1251s, taas=min to 1us
Vig>VCC-0.2V, V| <0.2V
MB814100A-80L
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AC CHARACTERISTICS

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

MB814100A-60 MB814100A-70 MB814100A-80 .

No. Parameter Notes Symbol Unit

Min. Max Min. Max Min. Max

1 Time Between Refresh tReF 16.4 16.4 16.4 ms
2 Random Read/Write Cycle Time trc 110 125 140 ns
3 Read-Modify-Write Cycle Time trw 130 150 165 ns
4 | Access Time from RAS 2] tRAC 60 70 80 ns
5 | Access Time from CAS tcac 15 20 20 ns
6 Column Address Access Time 2] taa 30 35 40 ns
7 OutputHold Time ton ns
8 Output Buffer Turn On Delay Time ton ns
9 Output Buffer Turn Off Delay Time torF 15 15 20 ns
10 Transition Time tr 2 50 2 50 2 50 ns
11 | RAS Precharge Time tpp 40 45 50 ns
12 | RAS Pulse Width tras 60 100000 70 100000 80 100000 ns
13 | RASHold Time tRgH 15 20 20 ns
14 | CASto RAS Precharge Time tcrp 5 5 5 ns
15 | RASto CAS Delay Time 11,12 treD 20 45 20 50 20 60 ns
16 | CASPulse Width tcas 15 20 20 ns
17 | CASHold Time tesh 60 70 80 ns
18 CAS Precharge Time (Normal) tepn 10 10 10 ns
19 Row Address Set Up Time tash 0 0 0 ns
20 Row Address Hold Time tRAH 10 10 10 ns
21 Column Address Set Up Time tasc 0 0 0 ns
22 | Column Address Hold Time tcan 12 12 15 ns
23 RAS to Column Address Delay Time tRAD 15 30 15 a5 15 40 ns
24 | Column Address to RAS Lead Time tRAL 30 35 40 ns
25 | Column Address to CAS Lead Time tcaL 30 35 40 ns
26 Read Command Set Up Time trcs 0 0 0 ns
s | BetesmnrgpgeTme EE : : e
29 Write Command Set Up Time twes 0 0 0 ns
30 Write Command Hoid Time tweH 10 10 12 ns
31 | WE Pulse Width twp 10 10 12 ns
32 | Write Command to RAS Lead Time tRwL 15 20 20 ns
33 | Write Command to CAS Lead Time towt 15 18 20 ns
34 DIN Set Up Time tbs 0 0 0 ns
35 DIN Hold Time toH 10 10 12 ns
36 | RASto WE Delay Time tRwD 60 70 80 ns
37 | CASto WE Delay Time towp 15 20 20 ns
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AC

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

CHARACTERISTICS (Continued)

1. Referencedto VSS

2. lgcdepends on the outputload conditions and cycle rates. The
specified values are obtained with the output open.
lccdepends onthe number of address change as RAS=V_and
CAS=V|,.
lcc1, lecaand Igcs are specified at one time of address change
during RAS=V)_and CAS=V|4.

Ié;c4|is specified atone time of address change duringone Page
ycle.

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

AC characteristics assume tt = 5ns.

V|4 (min) and V|_(max) are reference levels formeasuring timing
ofinput signals. Also transition times are measured between VIH
(min)and V) (max).

6. Assumes that tgcp<trep (Max), trap<trap (Max). If trep is
greater than the maximum recommended value shown in this

table, trac Will be increased by the amount that trcp exceeds
the value shown. Refer to Figures 2 and 3.

7. Iftpcp22tRep (Max), trap2trap (Max), and tasc 2taa —tcac —
ty, access time is tcac.

8. Iftgap>trap (Max) and tagc<taa —tcac—tr, access time is

taa-
9. MeasuredwithaloadequivalenttotwoTTL loadsand 100 pF.

10. toeris specified that output buffer change to highimpedance
state.

1.

12.
13.

14.
15.

16.

17.
18.

MB814100A-60 MB814100A-70 MB814100A-80 .
No. Parameter Notes Symbol Unit
Min. Max Min. Max Min. Max

a8 Column Address to WE Delay Time tawD 30 35 — 40 ns
RAS Precharge Time to CAS

39 | Active Time (Refresh Cycles) trPC 0 0 0 ns
CAS Set Up Time for CAS-before-RAS

40 | Refresh tesr 0 0 0 ns
CAS Hold Time for CAS-before-RAS

41 Refresh tCHR 10 10 12 ns

42 | WE Set Up Time from RAS twsh 0 0 0 ns

43 | WE Hold Time from RAS twHR 10 10 10 ns
Fast Page Mode Read/Write

51 | Cycle Time tpe 40 45 45 ns
Fast Page Mode Read-Modify-Write

52 Cycle Time trRWC 60 68 70 ns

53 | Access Time from CAS Precharge tcpa 35 40 40 ns

54 | FastPage Mode CAS Precharge Time tcp 10 10 10 ns

55 Fast Page Mode RAS Pulse width trasp 200000 200000 200000 ns
Fast Page Mode RAS Hold Time from CAS

56 Precharge tRHCP 35 40 40 ns
Fast Page Mode CAS Precharge to WE

Notes:

Operation within the trcp (max) limit ensures that tgac (max)
can be met. tacp (max) is specified as a reference point only; if
trepis greaterthan the specified trep (max) limit, access time is
controlled exclusively by tcac of taa

trcp (Min) = tran (Min)+ 2tT + tagc (min).

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

Either tgry O tren Must be satisfied for a read cycle.

twes, tewp: trwp and tawp are not a restrictive operating
parameter. They are included in the data sheet as an electrical
characteristiconly. Iftwcg2twcs (min), the cycleis an early write
cycle and Dgyr pin will maintain high impedance state
throughout the entire cycle. If towp2tcwp (Min), trRwo>trwo
(min), and tawp2tawp (min), the cycle is a read modify-write-
cycle and datafromthe selected cell will appear atthe Doy pin.
If neither of the above conditions is satisfied, the cycle is a
delayed write cycle and invalid data will appear the Doy pin,
and write operation can be executed by satisfying trwL, tcwL,
tcaL and tra specifications.

tepa is access time from the selection of a new column address
(thatis caused by changing CAS from “L” to “H"). Therefore, if
tep is long, tepa is longer than tcpa (Max).

Assumes that CAS-before-RAS refresh.
Assumes that Test mode function.
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Figure 2. trac Vs.treD Figure 3. tracvs.trcD Figure 4. tcpavs.tcp
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FUNCTIONAL TRUTH TABLE
Clock input Address Input Data Refresh
Operation Mode Note
RAS CAS WE Row Column Input Output
Standby H H High-Z
Read Cycle H Valid Valid Valid Yes 1 trcs tres (Min)
Write Cycle (Early Write) L L L Valid Valid Valid High-Z Yes ! twes> twes (min)
Read-Modify-Write Cycle L L H-oL Valid Valid \)/(aE()j Valid Yes ! tcwp= tcwp (min)
RAS-only Refresh Cycle L | H | X Valid High-Z Yes
CAS-before-RAS Refresh Cycle L ! L l H High-Z Yes tcsr2 togr (Min)
Hidden Refresh Cycle H-L L H Valid Yes Previous data is kept
igh- tcsr2 tosr (min)
| Testmode setcycle (CBR) L L L High-Z Yes twertweR (min)
i i tcsr2tcsR (min)
Test Mode set cycle (Hidden) H-L Valid Yes ! twsr2twsr (Min)

Notes: X= “H"or“L”
1. ltisimpossible in Fast Page Mode.
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Figure5. Read Cycle
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[
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Pour HIGH-Z HIGH-Z ==
oL —
l———— o,
[
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>
DESCRIPTION

The read cycle is executed by keeping both RAS and CAS “L” and keeping WE “H” throughout the cycle. The row and column addresses are
latchedwith RAS and CAS, respectively. The data outputremains valid with CAS “L”, ie., if CAS goes “H”, the data becomes invalid aftertOHis
satisfied. Theaccesstimeis determined byRAS (tRAC), CAS (tCAC), orcolumnaddressinput (tAA). IftRCD (RAS to CAS delay time)is greater
than the specification, the access time is tAA.
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Figure 6. Write Cycle (Early Write)
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e X
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DESCRIPTION

The write cycle is executed by the same manner as read cycle except for the state of WE and DIN pins. The data on DIN pinis latched with the
laterfalling edge of CAS or WE and writtenintomemory. In addition, during write cycle, tRWL and tRAL must be satisfied with the specifications.

10




MB814100A—-60L
MB814100A-70L
MB814100A-80L

Figure 7. Read Write/Read-Modify-Write Cycle
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- j——nr towL
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1 |
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n—'.l je—— fCWD i
| e e
—_— ViH—
WE / S
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- tRWD
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|<- tDH -FI
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| |
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/A Invalid Data
DESCRIPTION

The read-modify-write cycle is executed by changing WE from “H" to “L” after the data appears on the Dourt pin.
After the current data is read out, modified data can be rewritten into the same address quickly.

11
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Flgure 8. Fast Page Mode Read Cycle

- ! rasp »
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WE L=
t
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Dout
DESCRIPTION

The fast page mode read cycle is executed after normal cycle with holding RAS “L”, applying column address and CAS, and keeping WE “H” .
Once an address is selected normally using the RAS and CAS, other addresses in the same row can be selected by only changing the column

address and applying the CAS. During fast page mode, the access time is tCAC, tAA, or tCPA, whichever occurs later.

Any of the 2048 bits belonging to each row can be accessed.

12
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RAS

Figure 9. Fast Page Mode Write Cycle (Early Write)

RASP

CAS

A toA
0 10

{
DiN H VALID - VALID ! VALID
J— DATA DATA [ DATA
\
L | ' |

HIGH-Z

Dout Von —
oL —

[ o

DESCRIPTION

The fast page mode write cycle is executed by the same manner as fast page mode read cycle except for the state of WE.
Thedata on DIN pinis latched with the falling edge of CAS and written into the memory. During the fast page mode write cycle, tCWL must be

satisfied. Any of the 2048 bits belonging to each row can be accessed.

13
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Figure 10. Fast Page Mode Read-Modify-Write Cycle

DESCRIPTION
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VIH— 11\
Ao to A10 COLUMN COLUMN COLUMN
viL— ADDRESS ADDRESS { ADDRESS <
| I |
towL E=T
e -
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- > tDH
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tos - tDs I o
| | |1 [
ViHe—
DN v VALID O VALID VALID K
L—
) . | R
tRAC :I I-— taa - tcac
I-_ tAn .
tCAC F tCF'A 3 | tAA —
. | | tOFF tcac toFE
ton
VOH—
Dout v @—@ VALID VALID DATA
oL— ’I
toH tON toH ton

“H or*L"

L]
Invalid Data

Duringthe fast page mode, the read—modify—write cycle can be executed by changing WE high to low after the data appears at DouT pin as well
as normal cycle. Any of the 2048 bits belonging to each row can be accessed.

14
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Figure 11. RAS-Only Refresh (WE, DIN, A10 = “H” or “L")
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DESCRIPTION

The refresh of DRAM is executed by normal read, write or read-modify-write cycle, i.e., the cells on the one row line are also refreshed
by executing one of three cycles. 1024 row address must be refreshed every 128ms period. During the refresh cycle, the cell data
connected to the selected row are sent to sense amplifier and rewritten to the cell. The MB814100A has three types of refresh modes,
RAS-only refresh, CAS-before-RAS refresh, and Hidden refresh.

The RAS only refresh is executed by keeping RAS “L" and CAS “H” throughout the cycle. The row address to be refreshedis latched on
the falling edge of RAS. During RAS only refresh, the Doyt pin is kept in a high impedance state.

Figure 12. CAS-Before-RAS Refresh (A0 to A10, DIN = “H” or “L”)

the >
Iﬂ_ t —
me WIZ / ) e = N
VL —
tesm
teen - tcup trec
— V —
CAS H
Vi — l
twsr - twhr
V —
WE IH
v, — N\,
L OFF
ton ™
Dout \\;gf _ HIGH-Z
] wo
DESCRIPTION

The CAS-before-RAS refresh is executed by bringing CAS “L” before RAS. By this timing combination, the MB814100A executes
CAS-before-RAS refresh. The row address input is not necessary because it is generated internally.

WE must be held “H” for the specified set up time (tysg) before RAS goes “L” in order not to enter “test mode”.

15
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Figure 13. Hidden Refresh Cycle
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DESCRIPTION

[

The hidden refresh is executed by keeping CAS “L” to next cycle, i.e., the output data at previous cycle is kept during next refresh
cycle. Since the CAS is kept low continuously from previous cycle, followed refresh cycle should be CAS-before-RAS refresh. WE
must be held “H” for the specified set up time (twgp) before RAS goes “L” for the second time in order not to enter “test mode.”

16




MB814100A-60L
MB814100A-70L
MB814100A-80L

Figure 14. Test Mode Set Cycle (A0 to A10, DIN = “H” or “L”)
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DESCRIPTION
Test Mode

The purpose of this test mode is to 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 RA10, CAO and CA10. In the write mode, data at DIN is written into eight cells simultaneously. In the read
mode, eight cells at the selected addresses are read back 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 RAS-only refresh or a CAS-before-RAS 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, tRAG, tAA, tRAS, tCSH, tRAL, tRWD, tAWD, tC, tPRWC, tCPA, tRHCP, tCPWD
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Figure 15. CAS-before-RAS Refresh Counter Test Cycle
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DESCRIPTION

A special timing sequence using the CAS-before-RAS refresh counter test st cycle provides a convenient method to verify the functionality of
CAS-before-RASrefresh circuitry. If, after a CAS-before-RASrefresh 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 A0 through A10 are defined by the on-chip refresh counter.

Column Address: Bits A0 through A10 are defined by latching levels on AQ-A9 at the second falling edge of CAS.

The CAS-before-RAS Counter Test procedure is as follows:
1. Initialize the internal refresh address counter by using 8 RAS only refresh cycles.

Use the same column address throughout the test.

2
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” to the same addresses by using CAS-before-RAS refresh counter
test (read-modify-write cycles). Repeat this procedure 1024 times with addresses generated by the internal refresh address counter.

o o

(At recommended operating conditions unless otherwise noted)

Read and check data written in procedure 4 by using normal read cycle for all 1024 memory locations.
Reverse test data and repeat procedures 3, 4, and 5.

MB814100A-60L MB814100A-70L MB814100A-80L
No. Parameter Symbol Unit
Min Max Min Max Min Max
90 Access Time from CAS tFcac - — 50 — 55 — 60 ns
91 Column Address Hold Time tFcaH 30 — 30 — 35 — ns
g2 | CASto WE Delay Time trewp 50 — 55 — 60 — ns
93 | CAS Pulse Width trcas 50 — 55 — 60 — ns
94 RAS Hold Time trrsH 50 — 55 —_ 60 — ns

Note: Assumes that CAS-before-RASrefreshcountertestcycleonly.
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PACKAGE DIMENSIONS
(Suffix: -PJN)

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

*.675.005

.140(3.55)MAX

~.089(2.25)NOM

(17.1540.13)

_.025(0.64)MIN

g e

o) | |
®

.332+.005

(8.43+0.13)
300(7.62)
NOM

) |

<« 600(15.24)REF ———»|

o] 0040.10) |

©1991 FUJITSU LIMITED C26054S-1C

- m w e e e .. a ... .ae.- ==

.098(2.50)
NOM
— .017+.004
e
(0.43£0.10)

.268%.020
(6.8110.51)

T 3 T O T 0T J
o S| R 1002.54) T DemisotApan
: . etails of "A” pa
.050%.005
D ) ! TYP ., .032(0.81)
(1.27£0.13) ~MAX

)

L T T T

Note: 1. *:Resin protrusion. (Each side:.006(0.15)MAX)

2,
3.

Although this package has 20 leads only, its pin positions are the same

as that of 26-lead package.
Dimensions in inches (millimeters)
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PACKAGE DIMENSIONS (Continued)
(Suffix: -PZ)

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

.112+.008
1 019+-008 /55 5g+0.20
~01212588930) (2.85£0.20)
7‘ — — T §
| -3sst.o010 -387+.013
O (8.50+0.25) (9.83+0.33)
ﬂ ﬂ ﬂ ﬂ ﬁ ﬂ -010+.002 | .118(3.00) MIN
(0.2510.05) i
.020+.004 .100(2.54) TYP
(0.50+0.10) ! " (ROW SPACE)

(BOTTOM VIEW)

Dimensions in
©1991 FUJITSU LIMITED Z20002S-4C inches (millimeters)
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PACKAGE DIMENSIONS (Continued)
(Suffix: -PFTN)
26-LEAD PLASTIC FLAT PACKAGE
(CASE No.: FPT-26P-M01)
r——— - -

Saanh  dnsed

mal

Details of “A” part

.006(0.15)

.006(0.15)MAX

.020(0.50)MAX

[

.363+.008

O O fI:PfI:Pﬁ

.010(0.25)

FOE -
) L |

(9.2240.20)
.300£.004

|

(7.62+0.10)

Y

.006+.002

.324+.008

[ (0.15+0.05)
Y e— &

O INDEX el >
L
I:l H ' >
LEAD No.
* 675.004
~ > 004 0.10
016+.004 (71010 043 505(1.10 g 05 )
. [ 008(0.21 (MOUNTING HEIGHT)
(040J_ro10)|$‘ 1008021 ‘
| | Y
iﬂilililil—lilililil; _Y
A
.020+.004
050(1.27) | 0040.10) | 0(0) MIN
v " (0.50£0.10)
TYP (STAND OFF 00
[— .600(15.24)REF HEIGHT)

* ; This dimension includes resin protrusion.(Each side : .006(0.15) MAX)

©1991 FUJITSU LIMITED F26001S-3C

(8.2240.20)

Dimensions in
inches (millimeters)
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PACKAGE DIMENSIONS (Continued)
(Suffix: -PFTR)

26-LEAD PLASTIC FLAT PACKAGE
(CASE No.: FPT-26P-M02)
Details of “A" part

@h ® |
.006(0.15) |

A AHA HH A A A S S |
|

|

|

|

|

|

|

|

l

}

!
O

O O } LJ .010(0.25)

l

{ .020(0.50)MAX

|

.006(0.15)MAX
J H HJ 5 &E@ o
’ - — N
LEAD No.

i

O~ INDEX A

l«——— .600(15.24)REF
.050(1. 23? o ?s“%)A“ﬁ'B' OFF HEIGHT)
.
TYP 020£.004 || 324+.008 |
| £7| 004(0.10) | | r (o.soio.m)"‘ (8.2240.20) T| )
N————— V=
T ; .006+.002
. .016+.004 Jl $| 0080210 ‘ L .300+.004 _‘ (0.1520.05)
(0.400.10) 043+ 0031107342 ) T (7.62t0.10)
*.675.004 (MOUNTING HEIGHT) 363+.008
(17.14+0.10) - ~e22toz0)

* : This dimension includes resin protrusion.(Each side : .006(0.15) MAX)

Dimensions in
©1991 FUJITSU LIMITED F26002S-3C 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 maybe copied or reproduced in any form or by any means, or transferred
to any third party without prior written consent of Fujitsu.

23



MB814100A-60L
MB814100A-70L
MB814100A-80L

FUJITSU LIMITED

For further information, please contact;

Japan
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Japan
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North and South America
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