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DATA SHEET

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

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

o8,
FUJITSU

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

The Fujitsu MB814100A is a fully decoded CMOS Dynamic RAM (DRAM) that contains a total of
4,194,304 memory celis in a x1 configuration. The MB814100A features a *fast page” mode of
operation whereby high—speed access of up to 2,048—bits of data can be selected in the same row.
The MB814100A-80L/-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 MB814100A-60L/-70L/-80L is very smalll, the device can be used as a non-volatile memory in
equipment that uses batteries for primary and/or auxiliary power.

The MB814100A is fabricated using silicon gate CMOS and Fujitsu's advanced four—layer
polysilicon process. This process, coupled with three—dimensional stackad capacitor memory cells,
reduces the possibility of soft errors and extends the time interval between memory refreshes.

PRODUCT LINE & FEATURES

Paramster B8 14100A-80L | MB814100A-701 [MBE14100A-80L
RAS Access Time SOns‘ max. 70ns max. 80ns max.
CAS Access Time 15ns max. 20ns max. 20ns max.
Address Access Time 30ns max. 35ns max. 40ns max.
Randam Cycle Time 110ns min. 125ns min. 140ns min.
Fast Page Mode Cycle Time 40ns min. 45ns min. 45ns min.
Low Power Operating current 605mW max. 550mW max. 495mW max.
Dissipation | o0 by current 8.25mW max, (TTL level) / 1.1mW max. (CMOS level

Battery Back up current 1.4mW max

® Common I/Q capability by using early write

¢ 4,194,304 words x 1 bit organization
. gés only, CAS—before—RAS, or Hidden

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

® Allinput and output are TTL compatible Fast gage Mode, Read-Modify—Write

ility
¢ 1024 refresh cycles every 128ms On chip substrate bias generator for high
performance
ABSOLUTE MAXIMUM RATINGS (see NOTE)
Panrnetor “Symbot Value Unit
Voltage at any pin relative to VSS Vin, Vour —1to+7 \
Voltage of V ¢c supply relative to VSS Vee —1to+7 v
Power Dissipation PO 1.0 w
Short Circuit Qutput Current — 50 mA
Storage Temperature Tsta -551t0 +125 °c
NOTE: Permanent device damage may occur if the above Absolute Maximum Rallnc?s are
ration should be restricted to the conditions as detailed in the

exceeded. Functional o
operational sections of this data sheet. Exposure to absolute maximum rating conditions
for extended periods may affect device reliability.

Plastic SOJ Package
(LCC-26P-M04)

Plastic ZIP Package
(ZIP—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 MB814100A-xxLPJN
— 20-—pin plastic (400mil) ZIP,
order as MB814100A-xx.LPZ
— 26—pin plastic (300mil) TSOP-II
with normal bend leads,
order as MB814100A-xxLPFTN
— 26-pin plastic (300mil) TSOP-II
with reverse bend leads,
order as MB814100A-xxLPFTR

This device contains circuitry to protect the inputs amsl
damage due 1o high static voltages or electric
However, it Is advised that normal precautions be (akan to

avoid application of any vottage higher than maximum rated

voltages to this high impedance circutt,

Copyright© 1992 by FYJITSU LIMITED
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MB814100A-60L
MB814100A-70L
MB814100A-80L
Fig. 1 — MB814100A DYNAMIC RAM — BLOCK DIAGRAM
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CAPACITANCE (14=25°C, f = 1MH2)

Parameter Symbol Typ Max Unit
input Capacitance, AO to A10, DIN Ciny — 5 pF
Input Capacitance, RAS, CAS, WE Cinz — 7 pF
Qutput Capacitance, DOUT Cour — 7 pF
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MB814100A-60L
MB814100A-70L
MB814100A-80L

PIN ASSIGNMENTS AND DESCRIPTIONS

26-Pin SOJ: 26-Pin FPT:
(TOP VIEW) (TOP VIEW)
on O s <Notmal Bend : FPT—26P-MD1>
E g Pour OIN X} 26 P Vss
Ras O CAS wr. 25 O tout
ne. [ NC. RAS [T] 5 2 [1GAas
Ay O Ao ne. o o 2 [Onc.
Ald s 22 (A
Ao O Ag
A5 O A, (¥ =« M 18 I"a
A2 G Ag Ay 10 7 s,
Az O Asg A, v 6 a,
Vo O Ad Ay r2 15 [Da,
Vect] 13 “Ma,

20-Pin ZIP:
(TOP VIEW)

<Reverse Bend : FPT-26P-M02>

Vss O 26 3 o
. N Doﬂm 25 2 [ we
AgDoyr Dy RAS NC. Ag Ay Voo A Ay CAS [T} 24 2 O s
0 NC. [T} 22 + B
Ae M2 s A
-i:Deslgnator . | ‘Function =~ T ¢
-Lealgne 2| BT . Asmw 9I|Ao
DIN Data Input. == it o A,
Dout Data Output. Ag [T]te i’ a,
— - Ag [X]15 120 A,
WE Write Enable. = i 1 Vo,
RAS Row address strobe.
NC No connection.
A0 to A10 Address inputs.
vCce +5 volt power supply.
CAS Column address strobe.
Vvss Circuit ground.
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MB814100A-60L

MB814100A-70L
MB814100A-80L
RECOMMENDED OPERATING CONDITIONS
Paramatet Notes | Symbol Min Tyﬁ Max Unit Opefn"t}:‘:q"omp
V : X X
Supply Voltage m “ o >0 58 v
Vag 0 0 0
0 °C 1o +70 °C
Input High Voltage, all inputs m VIH 24 — 85 v
Input Low Vottage, allinputs [ 1] vIL _20 — 08 v

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 (AO-A10) are
available, the column and row inputs are separately strobed by RAS and TAS as shown in Figure 5. First, eleven row address bits are applied on pins
AO-through—A10 and latched with the row address strobe (RAS ) then, eleven column address bits are applied and latched with the column address
strobe (TAS ). Both row and column addressas mustbe stable on or bafore the falling edge of RAS and TAS , respectively. The address latches are of

the low—through type; thus, address information appearing after taan (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, 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 cycle and a read-modify—write cycle. The falling edge ot WE or TAS,
whichever is later, serves as the input data—Jatch strobe. In an early write cycle, the input data is strobed by TAS and the setup/hold times are
referencedto CAS because WE goes Low before TAS . In a delayed write or a read—modify—write cycle, WE goes Low after TAS ; thus, inputdata is
strobed by WE and alf 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 datais 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 exacuted, valid outputs are
obtained under the following conditions:

tRAC: from the Yalling edge of RAS when trco (max) is satisfied.
tCAC : from the falling edge of CAS when taco is greater than trco (max).

tAA from column address input when trap is greater than trRap (max).
The data remains valid until either CTAS 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 fastpage 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, AT is held Low for all contiguous memory cydles in which row
addresses are common. For each fast page of memory, any of 2,048-bits can be accessed and, when multiple MB 814100As are used, TAS 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-write cycles are permitted.
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MB814100A-60L

MB814100A-70L
MB814100A-80L
(Recommended operating conditions unless otherwise noted) Notes 3
o 5 plgeg o G v:. S U w
Sl “Min ] S Typ Max |
Output high voltage m Vou lon =—5mA 2.4 _ —
v
Qutput low voltage E VoL lop =4.2mA — — 0.4
OVEVNE 55V; 1
: | 45VE V< 55V, _ _
Input leakage current (any input) WLy Vs = OV; All other pins 10 10
not under test = 0V HA
< .
Output ieakage current ! o) g:t_a\t/)%jgissasﬁild -10 - 10
Operating current MB814100A-601 — 110
(Average Power MB814100A-70L| ey vAS cyeing: — - 100 mA
supply current) trc = min
MB814100A-80L 20
Standby current TTL level RAS = CAS =V, 15 mA
(Power supply lece ——— — -
current) CMOS lovel RAS = CAS 2V —0.2V 200 LA
MB814100A-60L 110
Refrash current #1 TS = Vi, AT cycling;
(Average power sup- | MB814100A-70L| foca tRC = min - - 100 mA
ply current) -
MB814100A-80L %0
Fast Page Mode MB814100A-60L | TAS =VIL, CAS cyciing; 55
cCa = mi - -
ourrent (2] { mes141008-70L tec = min 50 mA
MB814100A-80L 45
Refrosh current #2 MBS 14100A-60L RAS eyding; 20
(Average power sup- | MB814100A-70L} lccs TAS-before-RAS; — — 80 mA
ply current) - mi
B MB814100A-80L tRC = min -
Battery Back up MB814100A-60L RAS cycling,
current TAS-betore-RAS;
MB814100A-70L| locs ; _ _ 250
ot 1 thc = 125jss, taas=min o1}, wA
PPy MB814100A-80L VIH2Veo-0.2V, VILE0.2V
1-165
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MB814100A-60L
MB814100A-70L
MB814100A-80L

AC CHARACTERISTICS

(At recommended operating conditions unless ot

herwise noted.) Notes 3,4, 5

No| | pammew e | el e T i T ] U
1 Time Between Refresh t ReF — 128 — 128 — 128 ms
2 Random Read/Write Cycle Time tac 110 — 125 — 140 — ns
3 Read-Modify-Write Cycle Time ! rwe 130 — 150 — 165 — ns
4 Access Time from RAS (6.9 1] tgac — 60 — 70 — 80 ns
5 Access Time from CAS (73] tcac — 15 — 20 — 20 ns
[ Column Address Access Time [83]] taa — 30 — 35 — 40 ns
7 { Output Hold Time toun — 0 — — ns
8 QOutput Buffer Turn On Delay Time ton — 0 — — ns
9 | output Butter Tum off Delay Tme [0 1| tore | — 15 — 15 — 20 | .
10 | Transition Time ty 2 2 50 2 50 ns
11 | RAS Pracharge Time tap 40 — 45 — 50 — ns
12 | TAS Pulse Width thas 60 f{100000 | 70 100000 80 | 100000{ ns
13 | RAS Hold Time tasu 15 — 20 - 20 - ns
14 | CASwoRAS Precharge Time temp 5 - 5 — 5 — ns
15 | TAS to CAS Delay Time 2] tago 20 45 20 50 20 60 ns
16 | CAS Pulse Width teas | 15 _ 20 — | 20 — | ne
17 | TAS Hold Time test | 60 — 70 — 80 — | ns
18 | CTAS Precharge Time (Normal) toen 10 — 10 - 10 — ns
19 | RowAddress Set Up Time tasA 0 — 0 — 0 — ns
20 | Row Address Hold Time tpan 10 — 10 — 10 — ns
21 | Column Address Set Up Time t asc 0 — 0 — 0 — ns
22 | Column Address Hold Time t oA 12 — 12 — 15 — ns
23 | RAS to Column Address Delay Time (3] trap 15 30 15 35 15 40 ns
24 | Column Address to RAS Lead Time toaL 30 — 35 — 40 —_ ns
25 | Column Address to CAS Lead time teal 30 — 35 — 40 — ns
26 | Read Command Set Up Time tres 0 — 0 - 0 - ns
o7 Read Commgng’ﬁ?—lscﬂd Time E taam 0 . 0 _ o . ns
28 :2:;;22: ;ng_AHéold e tReH 0 - 0 - 0 - ns
29 | Write Command Set Up Time E twes 0 — 0 - 0 - ns
30 | Write Command Hold Time twen 10 - 10 — 12 — ns
31 | 'WE Pulse Width twe 10 — 10 — 12 — ns
32 | Write Command to RAS Lead Time tawe 15 — 20 — 20 — ns
33 | Write Command to CAS Lead Time towl 15 — 18 — 20 — ns
34 | DIN setUp Time tps 4] — 0 - 0 - ns
35 | DIN Hold Time oy 10 — 10 — 12 — ns
36 | RAS to WE Delay Time [35]] tawo | 60 — 70 — 80 — ns

37 | CAS to WE Delay Time 35| tewo 15 — 20 — 20 — ns
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MB814100A-60L
MB814100A-70L
MB814100A-80L

AC CHARACTEF"ST'CS (Continued)

At rerommended operatlng conditions unless otherwise noted ) Notes 3, 4 5
38 | Column Address to WE Delay Time
ag | FAS Precharge ime to (TS
40 CAS Set Up Time for CAS—befona—
ﬁ§ Hold ‘nme for CAS-before— _ _ .
41 | TAS Refresh town | 10 10 12 ns
42 | WE Set Up Time from RAS twenr 0 —_ 0 _ 0 —_ ns
43 | WE Hold Time from RAS twin | 10 — 10 — | 1w — | ns
Fast Page Mode Read/Write _ _ _
51 { Cyde Time tee 40 45 45 ns
Fast Page Mode Read-Madify-Write t _ _ _
52 Cycle Time PRWG| 60 68 70 ns
53 | Access Time from CAS Pracharge  [9,76 ]| t CPA — 35 —_ 40 — 40 ns
54 | Fast Page Mode CAS Precharge Time tep 10 — 10 — 10 - ns
55 | Fast Page Mode RAS Pulse width trasp | — f200000] — J200000] — |200000] ns
56 | Fast Page Mode RAS Hold Time from t 35 — 40 - 40 -
TAS Prechary RHCP ne
57 | Fast Page Mode L. Precharge to
‘WE Delay Time tepwn | 35 - 40 — 40 - ns
N‘:'“I:?efere d to VSS
- nced to . tion withi t limi
2. lcc dapends on the output load conditions and cycle rates; The 1. Operation within the taco (max) limit ensures that trac (max)

specified values are obtained with the output open.

loc depends on the number of address change as RAS = ViLand

TAS = VIH.

lect, Ices and locs are spacified at one time of address change

during TAS = ViL and TAS = ViH.

Iccc;'Is specified at one time of address change during one Page
L)

Icce is the value in the Address fixed data.

. An Initial pause (FTAS =CAS =VIH) of 200}is is required altor

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

. AC characteristics assume tr = 5ns.

Vin{min)andV L (max)are reference levels formeasuring timing
ofinput signals. Also transition times are measurad between V |
(min) and V. (max).

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

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

Iftaco 2 tReh (max), trap 2 tRAD (Max), andtasc 2taa —tcAC —
tT, access time is tcac.
If tRaAD 2 tRAD (max) and tasc < taa —1cac —t 1, access time is

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

torr is specified that output buffer change to high impedance
state.

B 3749756 0005322 2uy EE

12,
13.

14.
15.

17.
18.

can be met. tacp (max) is specified as a reference point only; if
tRCD is greater than the specified taco (max) limit, access time is
controlled exclusively by tcac or taa .

tRCD (Min) = tRaH (Min)+ 2t T + tasc (min).

Operation within the trap (max) limit ensures that taac (max)
can be met. taap (max) is specified as a reference point only; if
tRAD is greater than the specified trap {max) limit, access time is
controlled exclusively by tcAc ortaa .

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

twes , tewp , t,RWD and tawp are not a restrictive operating
paramater. They are included in the data sheet as an electrical

characteristiconly. Iftwecs 2twes (min), the cycle is an sarly
write cycle and Dout pin will maintain high impedance state

thoughoutthe entirecycle. If t cwp 2 t cwp (min), trwp =t

RWD (min) , and t awD 2t awp (min), the cycle is a read
modify—write cycle and data from the selected cell will apper atthe
Doutpin. If neither of the above conditions is satistied, the cycle
is a delayed write cycle and invalid data will appear the Dout pin ,

and write operation can be exected by satisfying trwL ,towe ,
fcaL and tral  specifications.

tcpa is access time from the selection of a new column address
{thatis caused by changing TAS from“L"to “H"). Therefors, iftcp
is fong, tcpa is longer than tcPa (max).

Assumes that CAS —before— FAS refresh.
Assumes that Test mode function.
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MB814100A-60L

MB814100A-70L
MB814100A-80L
Fig.2 -t pac V8. taco Fig. 3t gac ve.tpp Fig. 4-tcpas ve. Lo
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4 { {
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FUNCTIONAL TRUTH TABLE

Clock Input Address Input Data
Operation Mode e —T — Refrash Note
RAS CAS WE Row |} Column Input Output

Standby H H X — — - High-Z —

Read Cycle L L H Valid Valid — Valid Yes "1 tres 2 tRes (Min)
Wwrita Cycle L L L Valid | Vvalid Valid igh- “1 i
(Early Write) ali High-2 Yes twes2 twes(min)
gsgg—Modlfy—Wme L L |H—>L| Vald Valid 6;:, Valid Yes "1 tcwo 2t cwp (min)
RAS-only . .

Retresh Cycle L H X Valid — - High-Z Yes

CAS-before-RAS . .
Refresh Cycle L L H - - — High-Z Yes tesr 2 tesp (min)
giyc::clign Refresh Ho L L H _ . _ valid Yos Eéep\t/ious data is

Test mode set cycle (CBR) L L L — — — High-Z Yos : CSA 2 :csn (min)

wsr2 Lwsg {min)
) t >t min

Test mode set cycle (Hidden) |H— L L L — — — Valid Yes t(\;ss’:iz tassﬁn Emin;
Notes:
X “Hror“L"

*1: Itis impossible in Fast Page Mode.
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MB814100A-60L
MB814100A-70L
MB814100A-80L

Fig. 5- READ CYCLE

the |
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L . N y
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CAS Y= \ fors /”
v, — : pe— tonn — t
tasn s t . L ten =
ASC
l toy
‘-T - |.-
A . L
PR [
WE
Dour HIGH-Z
DESCRIPTION

The read cycle is executed by keeping both AAS andCAS “L" and keeping VV_E“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 after tOH is
satisfied. The access time is determined by RAS (tRAC), CAS {tCAC), or Column address input (tAA). IftRCD (RAS 10 CAS delay time) is
greater than the specification, the access fime is tAA.
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MB814100A-60L
MB814100A-70L
MB814100A-80L

Fig. 6 - WRITE CYCLE (Early Write)

CAS
Aotko
twes * tuen
— le— SO \
WE —_ S
Vi . ¢
t
t|:>s.| [+ 1 oo _-|
0 Vin VALID
IN v — DATAIN
IL
b Voy —
out Vv HIGH-Z
oL —
D *H*or "L
DESCRIPTION

The write cycle is executed 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 and tRAL must be satisfied with the
spacifications.
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MB814100A-60L
MB814100A-70L
MB814100A-80L

Fig. 7 - READ WRITE/READ-MODIFY-WRITE CYCLE

tRWC

tRAS

tCRP '— tRCD tRSH

tRp  ~o

— tcas
oA \ ) /| /
- ™
tawp owt _'l
|._- 1CAH j— tRWL —-——I
Aow Ato LUMNADDRES% i X

i ICWD el

— ViHe

ViL—

tRWD

B VIH— .‘ SEO S e R G e VALID S
Vi S per B ’ ' DATA

| toH
tRAC
Dour  VOH—
HIGH-Z VALID DATA
voL—
Hror“L
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.
1171
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MB814100A-60L

MB814100A-70L
MB814100A-80L
Fig. 8 - FAST PAGE MODE READ CYCLE
CAS
A toA
o 10
WE
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 selectad narmally using the RAS and CAS, other addresses in the same row can be selected by only changing the calumn
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 sach row can be accessed.
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MB814100A-60L
MB814100A-70L
MB814100A-80L

RAS
CAS
A oA

WE
V,, ——

DiN H —
Vi

Dout Vo —
Vo —

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.
The data on DIN pin is latched with the falling edge of CAS and written into the memory. During fast page mode write cycle, tCWL must be

Fig. 9 — FAST PAGE MODE WRITE CYCLE (Early Write)

VALID
i DATA

VALID
DATA

HIGH-Z

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

m R
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MB814100A-60L

MB814100A-70L
MB814100A-80L
Fig. 10 - FAST PAGE MODE READ-MODIFY-WRITE CYCLE
| R
Ve \ tRASP
RAS i — I
il P
CAS
Ao 1o A10
WE
DN
Vou=—
Dout VALID DATA
VoL—
[
Invalid Data
DESCRIPTION
During fastpage mode, the read-modify—write cycle can be executed by changing Wghigh tolow after the data appears atDOUT pinaswellas
normal cycle. Any of the 2048 bits belonging to each row can be accessed.
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MB814100A-60L
MB814100A-70L
MB814100A-80L

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

tRas
VIH -— ax E
Vi —
tasn je— Ay
AgoAg x:r:: R ROW ADDRESS

TES  Ym—
Vi —
VDH —
Dout  yg — HIGH-Z

DESCRIPTION D Hor

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 MB814100A has three types of refresh modes, mnly refresh,
CAS-betore-FAS refrash, and Hidden refresh.

The RAS only refresh is executed by keeping FIAS *L* and TAS “H" throughout the cycle. The row address to be refreshed is latched on the
falling edge of RAS. During FRAS-only refresh, the DOUT pin is kept in a high impedance state.

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

the
t
t RP
5Rs YR RAS A
RS T N\ /] N\
tesr
ja—tcon be- tour e t RPC.'
v —
CAS H K
Vi — _.12
twsh "-ol twHR
v —
WE 1]
wZ A N
OFF
- 15, -0
——e—
Dout VoW = HIGH-Z
VoL ™ —

[

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 ((WSR) before RAS goes “L" in order not to enter *test mode”.

DESCRIPTION
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MB814100A-60L

MB814100A-70L
MB814100A-80L
Fig. 13 - HIDDEN REFRESH CYCLE
tre - tRC
ag——— {RAS a tRAS
ViH—
s ViL— \ S e = \__

lg— tRCD tASH =
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-—l i [ L

ViH=—
i tCHR =
TS g )] ] INY N
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| [l by 1
AowAn YH— ROW K AR : . :
oA x ADABss XQOLUMNADD. i VW W -
[Normal mode] tRes L l tRAH "k'_s tWHR
WE V== s TS R |-— tcac — ; i .
(Read) ViL— —____ B e —— Eae - o R e o
tRac fe——> e
"‘DN ‘ I" o1 ]
Vo= " “—
Dout wnemm— | G H—Z, me—— VALID DATA
VoL=— 1 —
e —— tRWD weR

(Read/Write  ViL— R : "

Cycle)
105 ot fal*
ViH— "
DIN : e VALID
ViL— : : : ! Y :
est mode "_ |
[T ode] tncg_‘ twsR-»{ t& twin
WE VH— | ICAC o N\ / »
(Read) ViL— F!‘_I—L: Ty ga—— ds
1)
Q———“- tRAC ] | | Yo {OFF
ton
bour  YOHT e HIGH-Z - a VALID DATA -
VoL— "tnwo' u-

WE —_—
(Read/Write Vi ; |
Cydle) vie—

VH—
Din VALID
ViL—

DESCRIPTION D “Hror=L”

The hidden refresh is executed by keeping CAS "L"to nextcyde, i.e., the outputdata 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 (IWSR) before RAS goes “[ " for the secound time in order not to enter “test mode”.

¥y A
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MB814100A-60L

MB814100A-70L
MB814100A-80L
Fig.14 - TEST MODE SET CYCLE (A0 to A10, DIN = "H" or "L")
tee
— Ny T frss p
H
RAS Vi — / \ z \
ooy . et poc
o8 j@- topR
m Vi — E \
ViL ™ |
twsr —_—
— V —
WE IH A/
Vi ™ ] /
—
Dout VOH - HIGH-Z
VoL = e

e

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 inta 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" leval 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 RTS—onIy refrash or a CAS-before—RAS refresh for the exit cycle.
In test mode operation, the following parameters are delayed approximately Sns from the specified value in the data sheet..
tRC, tRWC, tRAC, tAA, tRAS, tCSH, tRAL, tRWD, tAWD, tPC, tPRWC, tCPA, tRHCP, tCPWD
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MB814100A-60L
MB814100A-70L
MB814100A-80L

Fig. 15 - CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE

RAS Vi — }
Vi —
|— tcur : t UFRSH — fe— t gp
Vo — | tesn cp FCAS
ORI : N
| | : RAL
v tasc o |ete FCAH |
AgtoA 4o = COLUMN ADDRESS
Vi —

g [ | Tt
t res RRH
]

WE Vig —
(Read) Vi — e * tac
CAC t tore
f— t o1y OHF—

DouT 38? - HIGH-Z VALID DATA
pt— t oW —
_ v tRes L— trowD - :RI;M_——I
WE H = -t
(Write) Vi — - i *

tos ton
Vi —
On Vil — ’ VALID DATA
E:] ol
DESCRIPTION

A special iming sequence using the TAS-before-RAS refresh counter test cycle pravides a convenient method to verify the functionality of
TAS-before-TAS refresh circuitry. If, after a CAS-before-FAS refresh cycle. CAS makes a transition from High to Low while FAT 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 AO-AS at the second falling edge of CAS.

The TAS-betore-RAS Counter Test procedure is as follows ;

1) Initialize 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 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.

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 M?:,h“ 00A-60L. |MBB814100A—70L |MBB14100A-80L Unit
n Max Min Max Min Max

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

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

92 ‘CAS to WE Delay Time tecwn 50 — 55 — 80 — ne

93 | TAS Puls width trcas 50 — 55 — 60 — Ins

94 | RASHold Time tERSH 50 — 55 — 60 — | ns

Note . Assumes that CAS—before—-RAS refresh counter test cycie only.
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MB814100A-60L

MB814100A-70L
MB814100A-80L
PACKAGE DIMENSIONS
(Sutfix : —=PJN)
26-LEAD PLASTIC LEADED CHIP CARRIER
(CASE No.: LCC-26P-M04)
.140(3.55)MAX
« 675 005 089(2.25)NOM 1
(17.1540.13) | o025(0.64MIN
L M :_r -
» @ ©| & &
I .3321.005
O (8.4320.13) 268+.020
NDEX 00(7.62) (6.8110.51)
D, Q ®\| 0
LEAD No. ’ 100(2.54) (" Details of "A"part ¢
.050.005 ! TP ' 032(0.81) 4
wertosy | T 600(15.2REF ——» : ) )MAX ;
028(2.50) E UE( '
L ' 017+.004 E
‘ (043t010)

©1991 FUJITSU LIMITED C26054S-1C

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.
3. Dimensions in inches (millimeters)

B 3749756 0005334 Tht N

1179



MB814100A-60L
MB814100A-70L

MB814100A-80L
PACKAGE DIMENSIONS (continued)
(Suffix : -PZ)
20-LEAD PLASTIC ZIG-ZAG IN-LINE PACKAGE
(CASE No.: ZIP-20P-M02)
L 441q+008 +0.20 .112+.008
1.019*3%%25.885-50) ———-, 3 9520.20)
4 ] __I
395+.010 387+.013
}QDEX O (8.50+0.25) (9.8310.33)
O

.0104.002

T A

| |.050(1.27) .020+.004
T T (ROW SPACE)

TYP (0.50£0.10)

.118(3.00) MIN
4

LEAD No. Q

(BOTTOM VIEW)

Dimensions in

©1991 FUJITSU LIMITED Z200025-4C inches (millimetars)
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MB814100A-60L
MB814100A-70L
MB814100A-80L

PACKAGE DIMENSIONS (continued)

(Suffix : —PFTN)

26-LEAD PLASTIC FLAT PACKAGE
(CASE No.: FPT-26P-M01)

Seomd  danad

.006(0.15)MAX
| O08(0. 15iMAX

020(0.50)MAX

|

|

)

i |

Q H .010(_0.25) i
] '}
I |
J

* 675%.004 -3631.008

(17.1410.10)
.016+.004

+004,, . +0.10 9.22+0.20)
043t R%1.102338) (

.300+.004
(MOUNTING HEIGHT) =
(7.6230.10) 006£.002

(0.150.05)
050(1.27) =4 o0 020004 324£.008 l

VP (STAND OFF (0.50£0.10) (8.22t0.20)
re——— .600(15.24)REF HEIGHT)

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

Dimensions in
©1991 FUJITSU LIMITED F26001S-3C inches (millimsters)
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MB814100A-60L
MB814100A-70L
MB814100A-80L

PACKAGE DIMENSIONS (Continued)

(Suffix : ~PFTR)

26-LEAD PLASTIC FLAT PACKAGE
(CASE No.: FPT-26P-M02)

r-r--—""""""""""—""-" il

! Dstails of *A" part |

n @ @9 &) | |
! .006(0.15) |

HAHA HAHAAA : I

| — 7 |

| C

e o Y

| 010(0.25) |

= INDEX A : 4_1 006(0. 15)MAX I\

e ! 1020(0.50)MAX I

HHH 'H_ _H'H I T :

LEAD No. SN M J

e 600(15.24)REF 0(0) MIN
L 05027 (STAND OFF HEIGHT)
VP 020£004 3244008
7| 004(0.10) (0.5010.10) ‘ (8.22+0.20) —‘
] |
=) 3 Ne=——
+7 t 006 002

.0161.004
4| .008(0.21Y® 004 4010 -300+.004 (0.1510.05)
{0.40%0.10) 0437 055(1.10 75708 ) (7.6210.10)
* 675%.004 | :
- (MOUNTING HEIGHT) 363+.008
{17.1430.10) (9.22+0.20)
* : Resin protrusion.(Each side : .006(0.15) MAX)
Dimensions in
©1991 FUJITSU LIMITED F260025-3C inches (millimeters)
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