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DATA SHEET

(o8]
FUJITSU

MB814101A-60L/-70L/-80L

CMOS 4M X 1 BIT NIBBLE MODE LOW POWER DRAM

CMOS 4M x 1 bit Nibble Mode Low Power Dynamic RAM

The Fujitsu MB814101A is a fully decoded CMOS Dynamic RAM (DRAM,) that contains a total of
4,194,304 memory cells in a x1 configuration. The MB814101A features a "nibble* mode of
operation whereby high—speed accass of up to 2,048-bits of data can be selected in the same row.
The MB814101A-60L/-70L/-80L DRAM s 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 MB814101A-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.

The MB814101A is fabricated using silicon gate CMOS and Fujitsu's advanced four—layer
polysilicon process. This process, coupled with three—dimensional stacked capacitor memory ceills,
reduces the possibility of soft errors and extends the time interval between memory refreshes.

PRODUCT LINE & FEATURES

" Parameter - ~|MB814101A-60L|MB814101A-70L| MBS14101A80L]
_ﬁ-S 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.
Randam Cydle Time 110ns min. 125ns min. 140ns min.
Nibble Mode Cycle Time 35ns mmin 40ns min. 40ns min.
Low Power| Operating current 605mW max. 550mW max. 495mW max.
Dissipation Standby current 8.25mW max. (TTLlevsl)/ 1.1mW max. (CMOS level
Battery Back up current 1.4mW max

® Common {/O capability by using early write
o HAS only, CAS—belore—RAS, or Hidden

® 4,194,304 words x 1 bit organization
o Silicon gate, CMOS, 3D-Stacked

——@W“mm

Capacitor Cell Refresh
¢ Allinput and output are TTL compatible . Nibblg_ l_xode. Read-Modify—Write
capabili
¢ 1024 refresh cycles every 128ms o On chip substrata bias generator for high
performance
ABSOLUTE MAXIMUM RATINGS (see NOTE)

» Panfneter: Symbol Value : Unit -
Voltage at any pin relative to VSS Vin. Vour -1t0+7 v
Voltage of V¢ supply relative to VSS Vee -1 +7 A
Power Dissipation PD 1.0 w
Short Circuit Output Current — 50 mA
Storage Temperature Tsta -5510 +125 °c

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 affect device reliability.

L

Plastic SOJ Package
(LCC-26P-M04)

Plastic ZIP Package
(2IP-20P-M02)

Marking side Marking side—

Plastic TSOP Packages

(FPT-26P-M01)

(FPT-26P-M02)
{Normal Bend)

(Reverse Bend)

Package and Ordering Information

- 26-pin plastic (300mil) SOJ,
order as MB814101A—xxLPJN

= 20-pin plastic (400mil) ZIP,
order as MB814101A-xxLLPZ
— 26—pin plastic (300mil) TSOP-II
with normal band leads,
order as MB814101A—xxLPFTN
- 26-pin plastic (300mil) TSOP-II
with reverse bend leads,
order as MB814101A—xxLPFTR

This device contains ckcultry to protect the inputs against
damage due to high sfatic volages or electric fields.
Howaver, k is advised that normal precautions be taken to
avoid appilication of any vottage higher than maximum rated

voltages 1o this high impedance circuft,

Copyright© 1992 by FUJITSU LIMITED
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MB814101A-60L
MB814101A-70L
MB814101A-80L

Fig. 1 — MB814101A DYNAMIC RAM — BLOCK DIAGRAM
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CAPACITANCE (1A= 25°C, f = 1MHz)
Parameter Symbol Typ Max Unit
Input Capacitance, A0 to A10, DIN Cing - 5 pF
Input Capacitance, RAS, CAS, WE Cme — 7 pF
Qutput Capacitance, DOUT Cour — 7 pF
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MB814101A-60L
MB814101A-70L
MB814101A-80L

PIN ASSIGNMENTS AND DESCRIPTIONS

26—Pin SOJ: 26—Pin FPT:
(TOP VIEW) (TOP VIEW)
<Nommal Bend : FPT-26P—NO1>
oN X}« 26 3 Vss
0y == P 25 P bout
AAs ] 5 2 [Ocas
NC. [ & 23 [nc.
Al s 2 [Dag
A Mo 18 I!Aa
a;rxfo 17 IIA7
A 16 DA,
Ay @)1z 15 A
Vec@ 13 1 Ay

20-Pin ZIP:
(TOP VIEW)
<Reverse Bend : FPT-28P-M02>
TAS Vag WE A NC. Ay A, A, Ag Ag Vss t 26 1 glﬂ_v
T o o3 BT 105 12511418 1901 185+ 208+ Dout I 26 29 we
il oas oo o
—_ NC. X323 Py ==
Ag Doyt ON RAS NC. Ag Ap Voo As Ay rp 22 sk A
a, e s 0 a,
- A, 17 (] 5] A,
: ‘Designator Function ) Ag [T} te kO a,
DIN Data Input. Ag [T15 12 g Aj
A, D]+ 13 v
Dourt Data Output. 4 cc
WE Write Enable,
RAS Row address strobe.
NC No connection.
A0 toA10 Address inputs.
VCC +5 volt power supply.
CAS Column address strobe.
Vv8s Circuit ground.
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MB814101A-60L

MB814101A-70L
MB814101A-80L
RECOMMENDED OPERATING CONDITIONS
' o wote | bt | e | e | owe | ou [ opeten,
Veo 45 5.0 55
Supply Vol \
upply Yoliage E] Vss 0 0 0
0 °Cto+70 °C
Input High Voltage, all inputs El VIH 2.4 — 65 v
Input Low Voltage, all inputs m VIL -2.0 — 08 v

FUNCTIONAL OPERATION

ADDRESS INPUTS

Twenty—~two input bits are required to dacode any one of 4,194,304 cell addresses in the memory matrix. Since only eleven address bits (AO-A10) are
available, the column and row inputs are separately strobed by RAS and TAS as shown in Figure 4. First, elaven row address bits are applied on pins
AO—through—A 10 and latched with the row address strobe (TRAS ) then, eleven column address bits are applied and latched with the column address
strobe (TAS ). Both row and column addraesses mustbe stable on or before the falling edge of RAS and TAS , 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 two basic ways—an early write cydle and a read-modify—write cycle. The falling edge of WE or TAS,
whichever is later, serves as the input data—atch strobe. In an early write cycle, the input data is strobad by TAS and the setup/hold times are
referenced to TAS because WE goes Low before TAS . In adelayed write or a read—modity—write cycie, WE goes Low aftar TAS ; thus, inputdata 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-impadance state until the column address strobe goes Low. When a read or read—-maodify-write cycle is exacuted, valid outputs are
obtained under the following conditions:

tRAC: from the falling edge of HAS when trop (max) is satisfied.
tCAC :  from the falling edge of TAS when tacp is greater than tacp (max).

tAA from column address input when trap is greater than trap {max).
The data remains valid until sither CAS retums 1o a High logic level. When an early write is executed, the output buffers remain in a high—impedance
state during the entire cycle.
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MB814101A-60L

MB814101A-70L
MB814101A-80L
(Recommended operating conditions unless otherwise noted) Notes 3
.N;‘ BT T Ve, T U :
ST Mins e o Typ o ] oMax o - “
Output high voltage Vou loy =—SmA 2.4 — —_
v
Output low voltage VoL lop =4.2mA — — 0.4
OVEVINS 5.5V,
; | 4.5VE VoS 5.5Y, _ _
Input leakage cument (any input) L) Ves = OV: All other pins 10 10
not under test = OV HA
< .
Output leakage current lowy g\a’t;\égtjgiss:f:?;i -10 — 10
Operating current MBB814101A-60L — 110
{Average Power MBB14101A-70L]  logq & CAS cycling; — — 100 mA
supply current) tRec = min
MBB14101A-80L 90
Standby current TTLlevel RAS=CAS =V 15 mA
(Power supply oo — — —
currant) CMOS level RAS = CAS 2 Vg 0.2V 200 pA
MB814101A-60L 110
Refresh current #1 TAB = VIH, TS cydling;
(Average power sup- | MB814101A-70L] lecs {RC = min - - 100 mA
ply current)
MB814101A-80L 20
Nibble Mode current | MB814101A-60L | TS =VIL, CAS cycling; 25
CcC4 — mi - -
E MBB14101A-70L thc = min 22 mA
MB814101A-80L 20
14101A —
Refresh current #2 MBs ot RAS cycling; i
(Average power sup- | MB814101A-70L| lccs TAS-before-RAS; - - 80 mA
ply current) =mi
B MB814101A-80L tRe = min 720
Battery Back up MB814101A-50L RAS cydling,
current CAS-befora-RAS;
MB814101A-70L| lcce ’ — — 250
(Avorage powe ] the = 1250, tas-min o1, wA
PPl MB814101A-80L VIH2Vco-0.2V, VILL0.2v
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MB814101A-60L
MB814101A-70L
MB814101A-80L
AC CHARACTERISTICS
(At recommended operatlng condmons unless otherwise noted.) Notes 3, 4,5
No. . Panmoler : o Notu S)'mbo M:?:“m ::: L M::: L m__A;::L ‘_,_:;!8;‘101_;-_::_L B U““
1 Time Between Refresh tRer — 128 — 128 — 128 ms
2 Random Read/Write Cycle Time tre 110 — 125 — 140 — ns
3 | Read-Modify-Write Cycle Time tewe | 130 — 150 — 165 — ns
4 Accass Time from RAS L9l taac —_ 60 —_ 70 — 80 ns
5 | Access Time trom CAS 79 | teac — 15 — 20 — 20 ns
8 Column Address Access Time 89 taa — 30 — 35 — 40 ns
7 | Output Hoid Time ton 0 — 0 — 0 - ns
8 Output Buffer Tum On Delay Time ton 0 - 0 —_ 0 — ns
9 | Output Buffer Tum off Delay Time  [30 ] torr | — 15 — 15 — 20 |
10 | Transition Time ty 2 50 2 50 2 50 ns
1 RAS Precharge Time tep 40 - 45 - 50 — ns
12 | RAS Pulse Width toas 60 (100000 | 70 100000 80 | 100000| ns
13 | RAS Hold Time tas 15 — 20 - 20 - ns
14 | CAS to RAS Precharge Time teap 5 — 5 — 5 — ns
15 lRTS to CAS Delay Time 1:1__‘ taco 20 45 20 50 20 80 ns
16 | TAS Pulse Width teas 15 — 15 — 20 — ns
17 | TAS Hold Time tosy | 60 — 70 — | e — s |7
18 | CTAS Pracharge Time (Normal) tepn 10 — 10 — 10 — ns
19 | Row Address Set Up Time tasr 0 — 0 — 4] — ns
20 | Row Address Hold Time t RaH 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 3] taan 15 30 15 35 15 40 ns
24 | Column Address to RAS Lead Time tRaL 30 — 35 — 40 - ns
25 | Column Address to CAS Lead time tea 30 — 35 — 40 — ns
26 | Read Command Set Up Time tacs 0 — 0 - 0 - ns
27 | pead Command Hold Time G| teas | o — 0 - 0 — | ns
o | g™ wor [0 [ = o[ -To]-Tn
29 Write Command Set Up Time twes 0 - 0 - 0 - ns
30 | Write Command Hold Time twel 10 — 10 -— 12 — ns
31 | ‘WE Pulse Width twe 10 — 10 — 12 — ns
32 | Write Command to BAS Lead Time tawe 15 — 20 — 20 — ns
33 | Write Command to CAS Lead Time towl 15 — 18 - 20 - ns
34 | DIN setUp Time tos 0 — 0 - 0 - ns
35 DIN Hold Time toy 10 — 10 — 12 — ns
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MB814101A-60L

MB814101A-70L
MB814101A-80L
AC CHARACTER|ST|CS (Continued)
(At recommended operating conditions uniess otherwlise noted.) Notes 3, 4, 5
' o l: ‘MBB14101AZ60L | MBE1A10TAS70L | MBS14101ABOL it
-Min Max' I “Min ]" Max } - Min- | Maw o

RAS to WE Delay Time 60 — 70 — 80 — ns
37 | CAS to WE Delay Time 15 —_ 20 — 20 —_ ns
ag | ColumnAddressto WE Delay Time [15]] t,wo | 30 — 35 —- 40 - ns
39 RAS Precharge time to CAS) tRec 0 - 0 _ 0 — ns
40 CAS ggt'rléghﬁme for CAS—before— tesh 0 _ o — 0 — ns
“ Tn}:ne for CAS-betore— tonm 10 _ 10 _ 12 _ ns
42 | WE Set Up Time from RAS O8] twse 0 — 0 — 0 — ns
51 | WE Hold Time from RAS tywr | 10 — 10 — 10 — ns
52 | Nibble Mode Read/Write Cycle Time tne 35 - 40 — 40 - ns
s g;::::lee #:;.Ie Read—Modify-Write tawe] 55 _ 6 _ 65 _ s
54 giggfargzde Access time from CAS t npa _ 20 . a5 _ 35 ns
55 | Nibble Mode Access CAS Prechargetime | tyee | 10 — 10 — 10 S

N°1I”I:R f dto VSS
. Referenced to 10. i ified that t buffe igh impeda
2. lcc depends on the output load conditions and cycle rates; The t:,;:e_m specified that output buffer change to high im nee

spacified values are obtained with the output open.

Icc depends on the number of address change asAS = ViLand
= VIH,

lcer, loca and lcos are specified at one time of address change

during TRAS = ViL and TAS = V.

iccais specified at one time of address change during TRAS = ViL

and TAS = Vi

lccs is the value in the Address fixed data.

. An Initial pause (FAS =CAS =VIH) of 200|ls is required after

power—up followed by any eight FRAS —only cycles before proper
device operation is achieved. In case of using internal refresh
counter, a minimum of eight TAS —before-RAS initialization
cycles instead of 8 RAS cycles are required.

AC characteristics assume tr = 5ns.

Vix (min)and V i (max) are reference levels formeasuring timing
ofinput signals. Also transition times are measured between V4
{min) and Vy_ (max).

Assumes that tacp < tRcop (max), trap < trap (max). If tacp is
greater than the maximum recommended value shown in this

table, trac will be increased by the amountthat trep exceeds the
value shown. Refer to Fig. 2 and 3.

If tRcp = tReD (Max), tRAD 2 tRAD (max), and tasc 21aa —tcac —
tT, access time is tcaG .
If trap = tRAD (max) and tasc Staa —tcac —tT, accesstime is

taa .
Measured with a load equivalent to two TTL loads and 100 pF.

B 374975k 0005344 905 WA

12,
13.

14
15.

16

17.
18.

. Operation within the trep (max) fimit ensures that trac  (max)

can be met. tRcp (Max) is specified as a reference point only; if
tAcD is greater than the specified trco (max) limit, access time is
controlled exclusively by tcac ortaa .

tacp (min) = tran (Min)+ 2t T + tasc (min).

Operation within the tRAD (max) limit ensures that trac  (max)
can be met. trap (max) is specified as a reference point only; if
tRAD is greater than the specified trap (max) limit, access time is
controlied exclusively by tcac of taa .

Either trRrH or tRcH must be satisfied for a read cycle.

twes , towp . L,RwWD and tawp are not a restrictive operating
parameter. They are included in the data sheet as an electrical

charactaristiconly. If twecs 2twes (min), the cycle is an early
write cycle and Dout pin will maintain high impedance state

thoughoutthe entira cycle. If t cwp 2 t cwp (min), tRwp 2t

AwD (min) , and t awp 2=t awp (min), the cyde is a read
modify—write cycle and data from the selected cell willapper atthe
Doutpin. I neither of the above conditions is satisfied, the cycle
is a delayed write cydle and invalid data will appear the Dout pin,

and write operation can be exected by satisfying tawL . tcwe ,
traL and tcaL specifications.

tnpa is access time from the selection of a new column address
(thatis caused by changing TAS from“L"to “H"). Therefore, iftcp
is long, tcea is longer than tcPA (max).

Assumes that CAS —before— TRAS refresh.
Assumes that Test Mode Function.

1-189




MB814101A-60L
MB814101A-70L
MB814101A-80L
Fig. 2 <t gac V8. tacp Fig. 3=t ac V8. taap Fig. 41t ypp V8. byp
t apg (M) 1 pac (n5) t Npa (NS)
1 [
70 P~
100 p—
60 =
BOns Version 50 |~ Version
70ns Version 0 = >
70 Version
. |
60ns Version ] | 30 |
B |
| = | 20 |
i |
T il T
10 20 30 40 50 60 10 20 30 40 50 60
t pap (nS) tycp(ns)

FUNCTIONAL TRUTH TABLE

c Clock Input } 4. Address Input - § 0 8 Date G e e e
Operation Mode —— T RS P oo o NOWE G o
: RAS |-:CAS | WE | Row }Columh | Input | Output {. s S
Standby H H X — — — High-Z —
Read Cycle L L H Valid Valid — valid Yes *1 tacs 2 1 aes (min)
Write Cycle L L L | vaid | vaid | vaid | Highz Yes 1 | t t i
(Early Write) Ig fos wes2 L wes(min)
Roag-Modify-Write L Lo |HoL] vaid | vaia | 3 | vaid Yes*1 | towo 2towp (min)
RAS--only . .
Retresh Cycle L H X Valid — - High-Z Yes
CAS-bef RAS . .
Refresheg;iia L L H — — — High-Z Yes tcer 2 tegn (min)
Hidden Refresh . Previous data is
Cycle H-oL L H — — — Valid Yes kept
; tcsn2 tesa (min)
CBR L L L — — — High-Z Yes .
Test mode set cycle ( ) g Fo R i)
i i tesnz tesa (min)
Test mode set cycle (Hidden) [H— L L L — — — Valid Yes fon > toon (i)
Notes:
X: “H or“L”

*1: Itis impossible in Nibble Mode.
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MB814101A-60L

MB814101A-70L
MB814101A-80L
Fig. 5 - READ CYCLE
tac ol
tRas
—_ Vi, = Y
RAS vm S
* tere \ :
CcsH
pa—— pcp t rsH
|
_ Vo— teas
oMol N
tasr " tasc i-_ I tea o
o1 | ‘g!

Vip— 4
AjoA v, — )rnowmo
IL
t

- Vy— T
WE

Vi —
D VOH -

ouT v HIGH-Z
OL =
tON
[
Invalid Data

DESCRIPTION

The read cycle is executed by keeping both RAS andTAS “L"and keeping WE “H" throughout the cycle. The row and column addresses are
latchedwith RAS and CAS, respectively. The data outputremains validwith CAS"L" ie.,ifCAS goes “H", the data becomes invalid after tOH s
satisfied. The access time is determined by RAS (tRAC), CAS (tCAC), or Column address input (tAA). IftRCD (RAS to CAS delay time) is
greater than the specification, the access time is tAA.
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MB814101A-60L
MB814101A-70L
MB814101A-80L

Fig. 6 — WRITE CYCLE (Early Write)

B
g
¥
¢
;
X
1

CAS

P

!

1
1
=<C
N

AotoA10 Vin— F ROW -
Vi — i Jx ADD K

tWCS
WE 'H_ L “ WUEL
Vi S -
tDsoi - jo— 1, ~A-|
= i o VALID
ST e DATA IN

Dour HIGH~-Z

V™

Din
Vi =

DESCRIPTION

The write cycle is exgcuted by the same manner as read cycle except for the state of WE and DIN pins. The dataon DIN pinis latched with the
later falling edge of CAS or WE and written into memory. In addition, during write cycle, tRWL, tRAL and tCAL must be satisfied with the

spacifications.
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MB814101A-60L

MB814101A-70L
MB814101A-80L
Fig. 7 - READ WRITE/READ-MODIFY-WRITE CYCLE
tRwC
tRAS
— VH— {:‘ —
RAS -—
ViL \ tRP _ﬁL

g
I
—1

trRCD tRSH

§
— tCAS
CAS \ / | /
je— tRAD —n T y.
tasc 1RAL
tASR - |
’ tRAH tAwD r_ oW _-I
tc tRWL
I e
ViH=—

Aoto At owmmoones& e X

).—.I pe— {CWD i

- l M- WP
_— VIH— o T
W ey N a
ViL— 8 4

tRWD

on VM e : VALID -
Vi o g B DATA
| tou

Dour  VOH=—
VoL HIGH-2Z -\ ' VALID DATA

ViL—

Invalid Data

DESCRIPTION

The read-modify-write cycle is executed by changing WE from *H" to "L" after the data appears on the DOUT pin.
After the current data is read out, modified data can be rewritten into the same address quickly.
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MB814101A-60L

MB814101A-70L
MB814101A-80L
Fig. 8 - NIBBLE MODE READ CYCLE
|
RAS
‘RP
tRSH
cas
RRH
A 10A x
o 10 : R T A
t
t ‘1 I._ tRCH e I-I- L— tncuﬂ
RCS
I Vi - '
WE VIL —_
Dout o =
oL —
E] orts
Invalid Data
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MB814101A-60L
MB814101A-70L
MB814101A-80L

Fig. 9 — NIBBLE MODE WRITE CYCLE (Early Write)

CAS

Din

HIGH-Z
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MB814101A-60L

MB814101A-70L
MB814101A-80L
Fig. 10 - NIBBLE MODE READ-MODIFY-WRITE CYCLE
Vii— tRas
n RAS v — \ i \_
tcRP tesH [— tRP
ba- tRCD -J tRSH
tcas

CAS —_

ViL tRAD N "2 N iz
"_.I tNeP tCAS
i

lRAH 1cAH

W,
msc -
Ao to A10 ROW COLUMN § S . . :
viL— ADDR. ADDRESS :
jo— tRWD |—-. tRWL t—ﬁl

ItAwo e— | | tRCS
twe

towo towd r"
_ [ "
WE VH— ¥ twe
ViL— % 3 IT] \J
I o |
tos toHd s
Ry

ViH — 4 Jio (
O i, VALID VALID XX VALID x
ViL—

Pl

. Ko DK
voL—
1oH foN
[] o
Invalid Data
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MB814101A-60L
MB814101A-70L
MB814101A-80L

Fig. 11 — RAS-ONLY REFRESH (WE, DIN, A10 = “H” or “L")

tre

e PP —

VIH hand B
SRV N / ‘e N
tasr -—tw——{ '_'l trec
RotoAg Vi — T - . ROWADDRESS IR

tere
TAY  Ym— T T
Vi — = -

tOHn—-I

Dour xg — HIGH-Z

DESCRIPTION D ot

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 re-written to the cell. The MB814101A has three types of refresh modes, RAS-only refresh,
fore—FAS refresh, and Hidden refrash.

The RAS only refresh is executed by keeping TAS “L" and CAS "H- throughout the cycle. The row address to be refreshed is latched on the

talling edge of RAS. During RAS-only refrash, the DOUT pin is kept in a high impedance state.

Fig. 12 - CAS-BEFORE-RAS REFRESH (A0 to A10, DIN="H" or "L™)

tae
—_= VYu— ’._—‘RAS —_— s
RAS Vi — \ z
tern LN tenr a- £ aPc'l
TAS \\;IH : \
™

twsA H twhr

AN e R, L

L OFF
ton =

_ —
Dour  Vou HIGH-Z
VoL =

m

The CAS-before—RAS refresh is executed by bringing CAS “L" before BAS. By this timing combination, the MB814101A 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 (tWSR) before RAS goes “L” in order not to enter “test mode”.

DESCRIPTION
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MB814101A-60L

MB814101A-70L
MB814101A-80L
Fig. 13- HIDDEN REFRESH CYCLE
| tRC tRC |
[¢— tRAS ——ﬁ tRP pt——— tRAS ——"
my T N
ViL— tRP
tRCO =ttt tRSH
cRP _-| tRAD
ViH=— . _J
: tCHR
s J . [\\ [~
fe— tRAL -—'1
2ol | s ofle fo tonn I l
Ao A VHT ROW ( T T
to ViL— ADDRESS COLUMN ADD. i i
[Normal mode] | wes J |l | wr,] e twHA | |
WE Vik— : » pe— toac : N
(Read) VI e - tAn ._—: v Sl 7
M tRaC “_ fo——{ 1orr
1ON | toH
Dout  \H e HIGH-2 L VALID DATA
oL— T >
o (RWO twsR
pe- tCWD twe tWHR
] [ uwo - I | |
WE ViH=— \ -
(Read/Write  Vi—
Cycle}
105 g Jart®— l I
VIH—
DN
ViL— VALID
est mode tRcg |L i | I
[ 1 "1 tWSR= [  twiA
WE ViH=— 1CAC o
(Read) viL— “-——It tAA ——t
.———W tRAC =] I | toH tOFF
Vor— toN L
Dour o =——HIGH-Z = VALID DATA
oL— n ot \ e
tRWD
tncs"l (o b oo tWsR tWHR
WE VH— we
(Read/Write ;l /
Cycle) viL—
10S _g] |eg- o 1
ViH=—
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DESCRIPTION D THeervL”
The hidden refresh is executed by keeping CAS "L to nexteydle, i.e., the output data at previous cycle is keptduring 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 (tWSR) before RAS goes “L” for the secound time in order not to enter “test mode”.
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Fig.14 - TEST MODE SET CYCLE (A0 to A10, DIN = "H” or "L")
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RAS Vi = / \ JZ
1
ja—tcoy ' - t g
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E;E Vi — E
ViL ™ g

—
V -~
Dour Vo RIGH-2

'H"ov‘L'

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 cydle.

In the test mode, read and write operations are executad in units of eights bits which are selected by the address combination of
RA10, CAO and CA10. In the write modse, data at DIN is written into eight cells simultanecusly. 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, tRAC, tAA, tRAS, tCSH, tRAL, tRWD, tAWD
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Fig. 15 - CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE

Row Address: Bits AQ through A10 are defined by the on-chip refresh counter.
Column Address: Bits AQ through A10 are defined by latching levels on A0-A9 at the second falling edge of CTAS.

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

1) Initialize the internal refresh address counter by using B RAS only refresh cycies.
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.

TAS Y= '_j\
Vig =
) t cHA . > - tensH —3]?~— trp
v tosk cP FCAS
CAS v I \
TRAL
v I | tASC ~an et ! Foan I |
AooA o M COLUMN ADDRESS
'Wsg L ' tres I 1l ! AR
WE Viu —
(Read) Vi —
pour VT
. v tres
WE IH =
(Write) Vie — _/
D yH= ML VALID DATA
ViL — }
[ o
DESCRIPTION

A special timing sequencs using the TAS-before-AIAS refresh counter test cycle provides a convenient method to verify the functionality of
TAS-bofore-TAS refresh circuitry. If, after a CAS-before-TUAS refresh cycle. CAS makes a fransition 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:

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.

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).
(At recommended operating conditions unless otherwise noted.)

No. Parameter Symbol M37141°1A_60L MB814101A-70L | MBB14101A-80L Unit
n Max Min Max Min Max

90 Access Time from CAS tecac — 50 — 55 — 60 ns

o1 Column Address Hold Time tecan 30 — 30 — 35 — ns

92 TAS toWEDeIay Time trewn 50 — 55 — 60 - ns

93 | TAS Puls width Urcas 50 — 55 — 60 — ns

94 | RAS Hold Time trAsk 50 — 55 — 60 — |.ns

Note . Assumes that CAS—before—RAS refresh counter test cycle only.
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MB814101A-60L

MB814101A-70L
MB814101A-80L
PACKAGE DIMENSIONS
{Suffix : —=PJN)
26-LEAD PLASTIC LEADED CHIP CARRIER
(CASE No.: LCC-26P-M04)
-140(3.55)MAX
*,6751.005 .089(2.25)NOM
(17.1520.13) . | .025(0.64)MIN
i
(9
| .332+.005
O {8.43+0.13) .2681.020
INDEX .aohc‘xg’: 2 {6.8110.51)

-

d d d et bd d W o X
LEAD No. @P ................ .
° _| 100(2.54) ' Details of “A" part
-

0504005 P .032(0.81)
(1.2740.13) MAX

) )

H 017+.004
{0.4310.10)

e BOO(15.24)REF — »

.098(2.50)
NOM

Y

) .

|=7] 0040.10) |

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 FUJITSU LIMITED C26054S-1C 3. 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)
+.008 +0.20 .112+.008
1.019%075(25.88% 555 ) (2.85£0.20)
g ! |
.335%.010 -387+.013
INDEX O (8.50+0.25) (9.8310.33)
VRVRY, i
| | es0(1.27) 1020£.004 .100{2.54) TYP
TYP (0.50+0.10) " T (ROW SPACE)

LEAD No. Q

(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———————————————— A
Details of "A” part

i |
{ |
: .006(0.15) :
I |
I =~ |
I —_— S
| 010(0.25) |
: ‘_1 .006{0.15)MAX :
| 1020{0.50)MAX |
L |
e — - o
LEAD No.
*.6751.004 | .363+.008
(17.1410.10) 0439044 194010 {9.2210.20)
016+.004 002{110_0,05

3001.004
(MOUNTING HEIGHT) -
(7.6240.10) 006+ 002

E\j[ (0.15+0.09)

.020+.004 .324+.008 b
050(1.27) E 0(0) MIN f

~p (STAND OFF (0.5040.10) (8.2210.20) |
——— .600(15.24)REF REIGHT)

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

Dimensions in
©1991 FUJITSU LIMITED F26001S-3C 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

fansd

S .006(0.15)

—_—

|
!
|
|
|
|
_ |
|
|
|
I
I
|
I

©1991 FUJTSU LIMITED F260025-3C

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

O 010(0 25)
INOEX Py J .006(0.15)MAX
! .020(0.50)MAX
HEH d'd o o1
LEAD No. ® CTTTTT T -
le———— 600(15.24)REF 0(0) MIN
_| 1. 050(1.27) (STAND OFF HEIGHT)
.020+.004 3241008
(0.500.10) l (8.22%0.20) I
Simie S1s N——t
=T N T .0061.002
.016+.004 300+
STomoe® | | by o0 X000t || o200
(0.4010.10) 043 _'ngp(1.10 g7ps ) (7.6210.10)
* 751,004 »| (MOUNTING HEIGHT) 363+.008
(17.1420.10) (8.22+0.20) '

Dimensions in
inches (millimeters)
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