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FUJITSU

MBS8132100-60/-70/-80

CMOS 32M x 1 BIT FAST PAGE MODE DYNAMIC RAM

CMOS 33,554,432 x 1 BIT Fast Page Mode Dynamic RAM

Fujitsu MBSB8132100 is a fully decoded CMOS Dynamic RAM (DRAM) that contains a total of
33,554,432 memory cells in a x1 configuration. MBS8132100 DRAM has 2 chips of 16M DRAM
housed in one package using a stacked chip packaging technology. MBS8132100 features a "fast
page” mode operation whereby a high-speed random access of up to 4,096—bits of data within the
same row canbe selected. MBS8132100 DRAM s ideally suited for mainframe, buffers, hand-held
computers video imaging equipment, and other memory applications where very low power
dissipation and high bandwidth are basic requirements of the design. Since the standby current of
MBS8132100 is very small, the device can be used as a non—volatile memory in equipment that
uses batteries for primary and/or auxiliary power.

MBS8132100 is fabricated using silicon gate CMOS and Fujitsu’s advanced four—layer polysilicon
and two layer aluminum process. This process, coupled with advanced stacked capacitor memory
cells, reduces the possibility of softerrors and extends the time interval between memory refreshes.
Clock timing requirements for MBS8132100 are not critical and all inputs are TTL compatible.

PRODUCT LINE & FEATURES

Parameter MBS8132100-60 MBS8132100-70 |- -MBS8132100-80

RAS Access Time 60ns max. 70ns max. 80ns max.
Randam Cycle Time 110ns min. 130ns min. 150ns min.
Address Access Time 30ns max. 35ns max. 40ns max.
TAS Access Time 15ns max. 17ns max. 20ns max.
Fast Page Mode Cycle Time 35ns min. 37ns min. 40ns min.

Low Power Dissipation 1100mW max. 990mW max. 880mW max.

® Operating current

e Standby current 22mW max. (TTL level) / 11mW max. (CMOS level)

e Common |/O capability by using early write

o RAS only, CAS-before—RAS, or Hidden
Refresh

® 33,554,432 words x 1 bit organization

o Silicon gate, CMOS, Advanced Stacked
Capacitor Cell

Plastic SOJ Package
(LCC—28P-M06)

Marking side

Plastic TSOP Package
(FPT-28P-M10)
(Normal Bend)

T.B.D

Plastic TSOP Package
(FPT-28P—Mxx)
(Reverse Bend)

s Allinput and output are TTL compatible o FastPage Mode, Read-Modify—Write
® 4096 refresh cycles every 65.6ms capability
y Ty oo o On chip substrate bias generator for high
performance
ABSOLUTE MAXIMUM RATINGS (see NOTE)
Parameter Symbol Value Unit

Voltage at any pin relative to VSS Vin, Vour -1to+7 \
Voltage of V ¢ supply relative to VSS Vee —-1to+7 \
Power Dissipation PD 1.0 W
Short Circuit Output Current — 50 mA
Operating Temperature Tore 01to 70 °C
Storage Temperature Tsta -55to +125 °C

Package and Ordering Information

— 28—pin plastic (400mil) SOJ,
order as MBS8132100—xxPJ

— 28—pin plastic (400mil) TSOP-lI
with normal bend leads,
order as MBS8132100—xxPFTN

~ 28—pin plastic (400mil) TSOP-II
with reverse bend leads,
order as MBS8132100—xxPFTR

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.

Copyright@ 1992 by FUJITSU LIMITED

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 application of any voltage higher than maximum rated
voltages to this high impedance circuit.
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Flg 1 - MBSB132100 DYNAMIC RAM - BLOCK DIAGRAM
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DOUT (COMMON)
CAPACITANCE (14=25°C, f = 1MHz)

Parameter Symbol Typ Max Unit
Input Capacitance, AO to A11, DIN Cini — 5 pF
Input Capacitance, RAS1, RAS2, CAS1, CAS2, WE Cnez — 5 pF
Output Capacitance, DOUT Court — 12 pF
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PIN ASSIGNMENTS AND DESCRIPTIONS

28/24-Pin SOJ:

(TOP VIEW)
Vccc 1 28 ‘s
oin O} 2 27|P oour
rasz Q) s 2680 Nc.
WE O] 4 2510 Casi
R | E 2410 tas:
Ay Of s 231 Ao
Ag 0 | I 201P A,
P | Rl 1P A,
A, O 1P As
A, Ol 17]P As
Az O] sl Aa
VCC (0] RE) 15 : Vss
Designator Function
DiN Data input.
Dout Data Output.
WE Write Enable.
RAS1, RAS2 Row address strobe.
NC No connection.
A0 to A1t Address inputs.
VCC +5 volt power supply.
CAS1, CAS2 Column address strobe.
VSS Circuit ground.

<Normal Bend : FPT-28P-M10>

28/24-Pin FPT:

(TOP VIEW)

1
2
3
WE [T 4
5
6

o

~
1 pin Index

28 O Vss
27 3 tout
26 P NC.
25 FOCAST
24 [TICAS2
23 [ Ag

(0 5

:UA:
:DA6
(DA,
(O A,
11 \ss

<Reverse Bend : FPT-28P-Mxx>

VCCED

A, O
A, M
a, 0@
A O
A 100

14 (Marking side) 15 3 ws

13
12
11
10
9

1 pin Index

16 3 A,
7 [ A,
e a,
19
20

23 00 g
24 11 Sas
25 (13 CasT
26 T NC.
27 1 oout
28 33Vss
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RECOMMENDED OPERATING CONDITIONS
Parameter Notes Symbol Min Typ Max Unit Opeeamﬂg‘ge'}temp
Vee 4.5 50 55
Supply Volt: \
Hpply TeTRge E Vs 0 0 0
0 °Cto +70 °C
Input High Voltage, all inputs m VIH 24 — 6.5 \ °
input Low Voltage, all inputs * E VIL -05 — 08 v

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

FUNCTIONAL OPERATION

ADDRESS INPUTS

Twenty—four input bits are required to decode any one of 16,777,216 cell addresses in the memory matrix. Since only tweleve address bits (AO-A11)
are available, the row and column inputs are separately strobed by RAST, TAST or RAS2, TAS2 as shown in Figure 4. First, tweleve row address bits
are applied on pins A0-through—A11 and latched with the row address strobe (RAS1 or RAS2) then, tweleve column address bits are applied and
latched with the column address strobe (CAS1 or TAS2). Both row and column addresses must be stable on or before the falling edge of RAST,

CAS1 or RASZ, TAS?, respectively. The address latches are of the flow—through type; thus, address information appearing after tran (min)+ tris
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 of WE or TAST,
CAS2, whichever is later, serves as the input data—latch strobe. In an early write cycle, the input data is strobed by TAS1, CAS2 and the setup/hold

times are referenced to CAS1, CAS2 because WE goes Low before TAS1, TAS2. In a delayed write or a read-modify—write cycle, WE goes Low
after TAS1, TAS2; 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 outputbuffers
remain in the high—impedance state until the column address strobe goes Low. When a read or read—modify—write cycle is executed, valid outputs are
obtained under the following conditions:

tRAC : from the falling edge of RAS1, RAS2 when trep (max) is satisfied.
tCAC : from the falling edge of TAST, TAS2 when trep is greater than trcp (max).

tAA from column address input when trap is greater than trap (max).

The data remains valid until either TAS1, CAS2 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.
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DC CHARACTERISTICS

(Recommended operating conditions unless otherwise noted) Notes 3
P N Symbol di Yalues Uni
t 1 i
aramier otes ymbo Conditions in Typ Mox nit
Output high voltage Vou foy =-S5 mA 24 — — v
Output low voltage VoL lop =4.2mA — — 0.4
0 <ViN<Vce;
. ] 4.5\ Vccs 5.5V N _ _
Input leakage current (any input) L) Ves = OV- All other pins 20 20
not under test = OV UA
| 0V<Vouyr< Vee _ —
Output leakage current o) Data out disabled 20 20
. MBS8132100-60 100
Operating current . —_ )
(Average Power MBS8132100-70| | Single RAS, CAS cycling — — 90 mA
supply current) cc1 Another RAS, CAS =V
MBS8132100-80 tRc = min 80
Standby current TTL level Double RAS, CAS = V|y 4.0
(Power supply leco — — mA
current) CMOS level Double RAS, TAS > Ve -0.2V 20
Refresh current #1 MBS8132100-60 Single Rﬁcycling 100
(Average power sup-| MBsg132100-70)  lcea %eg’?—gz f \\;'H - - 90 mA
ply current) - = VIH
MBS8132100-80 tAc = min 80
Fast Page Mode | MBSB132100-60| Single RAS =V, 100
current cca Pair TAS = cycling - -
2 plining geds S mA
MBS8132100-70 Another FAS = TAS = Vi 90
MBS8132100--80 tne = min 80
MBS8132100-60 Single RAS i 100
Refresh current #2 Pzgéﬁ _ ggg |rr;g_ EAS
(puerage pawer sUb-| MBS3152100-70) - locs Another TS = TAS = Vi - | - % mA
MBS8132100-80 tRe = min 80
Operating/Refresh | MBS8132100-60 Single BAS, TAS cycling 200
Current Another RAS, CAS = CAS
(Average power sup- | MBS8132100-70 lecs before BAS — — 180 mA
ply current) e
MBS8132100-80 tRe = min 160
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AC CHARACTERISTICS

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

No. Parameter Notes | Symbol MB§81Y32100_60 MB§B1 32100.79 MB.SB1321 ot Unit
Min Max Min Max Min Max

1 | Time Between Refresh tRer — 65.6 — 65.6 — 656 | ms
2 | Random Read/Write Cycle Time tre 110 - 130 — 150 — ns
3 | Read-Modify-Write Cycle Time tawe 130 — 152 — 175 — ns
4 | Access Time from RAS £ 6.9 1] taac — 60 — 70 — 80 ns
5 | Access Time from CAS 7.9 tcac — 15 — 17 — 20 ns
6 | Column Address Access Time 8,9 tan — 30 — 35 — 40 ns
7 | Output Hold Time ton 3 — 3 — 3 — ns
8 | Output Buffer Turn On Delay Time ton 0 — 0 — 0 — ns
9 | Output Buffer Turn off Delay Time [ 10 ]| torr — 15 — 17 — 20 ns
10 | Transition Time tr 3 50 3 50 3 50 ns
11 | RAS Precharge Time trp 40 — 50 — 60 — ns
12 | RAS Pulse Width tRas 80 100000 70 100000 80 100000| ns
13 | RAS Hold Time tRsh 15 — 17 - 20 — ns
14 | CASto RAS Precharge Time tcrp 0 - 0 — 0 — ns
15 | RAS to CAS Delay Time tReD 20 45 20 53 20 60 ns
16 | CAS Pulse Width tcas 15 — 17 — 20 — ns
17 | CAS Hold Time tosn 60 — 70 — 80 — | ns
18 | TAS Precharge Time (Normal) teen 10 — 10 - 10 - ns
19 | Row Address Set Up Time tasr 0 — 0 — 0 — ns
20 | Row Address Hold Time t Ran 10 — 10 — 10 — ns
21 | Column Address Set Up Time t asc 0 — 0 — 0 — ns
22 | Column Address Hold Time tean 15 — 15 — 15 — ns
23 | Column Address Hold Time from RAS tag 35 — 35 — 35 - ns
24 | RAS to Column Address Delay Time [13 1| trap 15 30 15 35 15 40 ns
25 | Column Address to RAS Lead Time tRaL 30 — 35 — 40 — ns
26 | Column Address to CAS Lead time teal 30 — 35 — 40 — ns
27 | Read Command Set Up Time tacs 0 — 0 — 0 — ns
| oo™ Gt |0 | = o | | o | -
2 | Resronced 0 CRS o I e N e I e
30 | Write Command Set Up Time E twes 0 — 0 - 0 - ns
31 | Write Command Hold Time twen 15 — 15 — 15 — ns
32 | Write Hold Time from RAS twer 35 — 35 — 35 — ns
33 | WE Pulse Width twp 15 — 15 — 15 — ns
34 | Write Command to RAS Lead Time trwt 15 — 17 — 20 — ns
35 | Write Command to CAS Lead Time tewt 15 — 17 — 20 — ns
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AC CHARACTERISTICS (continued)
At recommended operating conditions unless otherwise noted.) Notes 3, 4, 5
: MBS8132100-60| MBS8132100-70} MBS8132100-80 .
No. Parameter Notes | Symbol - Unit
Min Max Min Max Min Max
36 | DIN set Up Time tos 0 — 0 - 0 - ns
37 | DIN Hold Time toy 15 — 15 — 15 — ns
38 | Data Hold Time from RAS toum 35 — 35 — 35 — ns
39 | RASto V-V_E-Delay Time @ tRwD 60 — 70 — 80 — ns
40 | CAS to WE Delay Time [Gs] tewn 15 — 17 — 20 - ns
41 | Column Address to WE Delay Time [ 15 ]| tawo 30 — 35 — 40 — | ns
RAS Precharge time to CAS t . _ _ ns
42 Active Time (Refresh cycles) RPC s S 5
CAS Set Up Time for CAS-before- t _ — — ns
43 RAS Refresh CSR 0 0 0
CAS Hold Time for CAS-before—
s t 10 — — — ns
44 | RAS Refresh CHR 12 1
45 | WE Set Up Time from RAS t wsk 0 — 0 — 0 — ns
46 | WE Hold Time from RAS twir | 10 — 10 — 10 — | ns
47 | Fast Page Mode RAS Pulse width t pasp — 100000 — 100000 - 100000 | ns
Fast Page Mode Read/Write t _ . —
PC 40 45 50 ns
61 Cycle Time
Fast Page Mode Read-Modify—Write t o - _
62 Cydle Time PRWC 60 67 75 ns
63 | Access Time from CAS Precharge  [9,16 ]| tcpa — 35 — 40 — 45 ns
84 | Fast Page Mode CAS Precharge Time tep 10 — 10 — 10 — ns
Fast Page Mode RAS Hold Time t _ _ _ ns
65 from CAS Precharge RHCP 35 40 45
Fast Page Mode CAS Precharge t 35 _ 40 — 45 — ns
61 to WE Delay Time CPWD
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Notes:
1

2

12.
13.

14.
15.

16

17.

Referenced to VSS

lcc depends on the output load conditions and cycle rates; The specified values are obtained with the output open.

Icc depends on the number of address change as RAS1, RAS2 = Vi, TAS1, CAS2 = ViHand VIL>-0.3V.,

Icc, lecs, Icca and iccs are specified at one time of address change during RAS1, RAS2 = ViLand TAS1, TAS2 = VIH. lccz s specified during

RAS=VHand ViL>—0.3V.

An Initial pause (FRAST, RASZ = TAS1, TAS2 = VIH) of 200|1s 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
8RAS1, 8RAS2 cycles are required.

AC characteristics assume tr = 5ns.

VH (min) and Vy_ {(max) are reference levels for measuring timing of input signals. Also transition times are measured between V|4 (min) and
ViL (max).

Assumes that trep < 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 trco exceeds the value shown. Refer to Fig. 2 and 3.

If tRep 2 tRep (max), tRaD = tRAD (max), and tasc 2 taa —tcac —tT, access time is tcac.

If trRaD 2 trAD (max) and tasc < taa —tcac —tT1, accesstimeis taa .
Measured with a load equivalent to two TTL loads and 100 pF.

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

Operation within the trecp (max) limit ensures that trRac (max) can be met. taep (max) is specified as a reference point only; if trcp is greater
than the specified trep (max) limit, access time is controlled exclusively by tcac or taa .

trep (min) = trant (Min)+ 2t T + tasc (min).

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

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

twes ,t cwo, t,RWD andtawp are notarestrictive operating parameter. They are included in the data sheet as an electrical characteristic only.
Iftwes >twes (min), the cycle is an early write cycle and Dout pin will maintain high impedance state thoughout the entire cycle. If t cwp>t

cwp(min), trwp >t RwD (min), andtawp >tawp {min), the cycleis aread modify—write cycle and data from the selected cell will apper at the
Dout pin. If neither of the above conditions is satisfied, the cycle is a delayed write cycle and invalid data will appear the Dout pin , and write

operation can be exected by satisfying trwL ,tcwL , and traL specifications.
tcea is access time from the selection of a new column address (that is caused by changing TAST, TAS2 from “L” to “H"). Therefore, if tcp is

long, tcpa is longer than tcpa (manx).
Assumes that CAS —before— RAS refresh.
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Fig. 2-— tRAC VS. ‘RCD

Flg 3 —trac VS thap

80ns Version

70ns Version

4 Ons Version 60ns Version
tpac (nS) 100 |- 70ns Version  t .~ (ns) 100 F—
60ns Version
90 - 90
80 I~ 80
70 | 70 |
60 | | 60 1
R 11
50 — [l sob (Il
L |11 L [l
) ptd 11 ] i I 1 S N T |
20 40 60 80 100 120 20 40 80 80 100 120
t qep (nS) t Rap (N8)
Clock Input Addressinput Data
Operation Mode —_ PR p—— Refresh Note
RAS | cAs WE Row | Column Input Output

Standby H H X — — — High-Z —

Read Cycle L L H Valid Valid — Valid Yes *1 t RCS 2 t RCS (mln)
Write Cycle L L L Valid Valid valid | High-z Yes *1 t wes> twes(min)
(Early Write) es
By Modily-Wite L Lo [HoL| vaid | vaid | g | vaid Yes ‘1 | tewn>tewn (min)
S’e‘fi;;’,:"gyde L H X | vaig — — High-Z Yes
CAS—before—RAS . .
Refrest?g;?:le L L H - - — High-Z Yes tesp2 tosm (min)
(H;;Ic::clign Refresh Ho L L H—> X _ o . valid Yes ’F(’ég\t/ious data is
Notes:

X: *Hor"L"

*1: ltis impossible in Fast Page Mode.



MBS8132100-60

MBS8132100-70
MBS8132100-80
Fig. 4 — READ CYCLE
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DESCRIPTION

The read cycle is executed by keeping both RAS1, CTAST or RAS2, TASZ “L" and keeping WE “H” throughout the cycle. The row and column
addresses are latched with RAST, RAS2 and CAST, TAS?, respectively. The data output remains valid with CAST, TAS2 *L", ie., if CAST,
CASZ goes “H", the data becomes invalid after tOH is satisfied. The access time is determined by RAST, RAS2 (tRAC), TAS1, CAS2 (ICAC),
or Column address input {tAA). IftRCD (RAST to CAST or RAS2 to CASZ delay time) is greater than the specification, the access time is tAA.
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Fig. 5 — WRITE CYCLE ( Early Write )
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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 pin is latched with the
later falling edge of CAST, CAS2 or WE and written into memory. In addition, during write cycle, tRWL and tRAL must be satisfied with the

specifications.
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Fig. 6 — READ WRITE/READ-MODIFY-WRITE CYCLE
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4
g 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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Fig. 7 — FAST PAGE MODE READ CYCLE
| trase R
RASTor Vin — ﬂ ta—— tpyicp —— \
sz Vi — \ Il { tep
t i
tcap -?—I tcsH-——P fe— tRsH—s
tRCDI tCP tCAS
CASTor Vi — \‘ N j
j tRﬁu)m
' foan M R | tasa tasc
- - |e -—
tcan traH tcan

RCH=—

t

RCD
._tRRP tRRo_ |
S2or VlH — w
S1 VlL -
11
e————————— tegH —nf
s 'CCP pt— tCAs—-
CAS2 or V;H —_ \
CAS1 V —

[] wo
Invalid Data

DESCRIPTION

The fast page mode read cycle is executed after normal cycle with holding RAS1 or RAS2 "L, applying column address and CAS1 or CAS2,
and keeping WE “H” . Once an address is selected normally using the RAS1 or RAS2 and CAS1'or CAS2, other addresses in the same row

can be selected by only changing the column address and applying the CAS1or CAS2. During fast page mode, the access time is tCAC, tAA,
or tCPA, whichever occurs later.

Any of the 4096 bits belonging to each row can be accessed.

13
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tRasP

CAStor Vi —
CAS2

Fig. 8 - FAST PAGE MODE WRITE CYCLE ( Early Write )

Vi | s‘i_#

must be satisfied. Any of the 4096 bits belonging to each row can be accessed.

V,
H— HIGH-Z
Dout ng _ ‘
trro»le trap
< tope
RAS2or V oo
or Vy, —
RAST VL — J N
11
teep —— fesn =™
fe—— tps —
CASZor V,, —
CAsi Vi — Lk
o oreL*
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 CAST or CAS2 and written into the memory. During fast page mode write cycle, tCWL

1Y
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2

S
S

or

2

Fig. 9 — FAST PAGE MODE READ-MODIFY-WRITE CYCLE
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X

tRCD

DESCRIPTION

During 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 4096 bits belonging to each row can be accessed.

f

[ e
Invalid Data
p 4
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Fig. 10 — RAS-ONLY REFRESH (WE, DIN = “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. 4096 row address must be refreshed every 65.6ms 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 MBS8132100 has three types of refresh modes, RAS-only refresh,
CAS-before-RAS refresh, and Hidden refresh.
The RAS only refresh is executed by keeping RAST or RAS2 L~ and CAST or CAS2 “H" throughout the cycle. The row address tobe refreshed
is latched on the falling edge of RAST, RASZ. During RAS—only refresh, the DOUT pin is kept in a high impedance state.
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Fig. 11 - CAS-BEFORE-RAS REFRESH (A0 to A11, DIN = “H” or “L”)
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DESCRIPTION

The CAS-before—RAS refresh is executed by bringing CAS1 or CAS2 “L"before RAS1 or RAS2. By this timing combination, the MBS8132100
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 RAST, RAS2 goes “L" in order not to enter “test mode” to be specified later.
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Fig. 12 - HIDDEN REFRESH CYCLE
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DESCRIPTION

The hidden refresh is executed by keeping CAST, CASZ “L"to next cycle, i.e., the output data at previous cycle is kept during nextrefresh cycle.
Since the CTAS1, CAS2 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 RAST, RAS2 goes “L" for the secound time in order not to enter “test mode” to
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Fig. 13 - READ/CAS BEFORE RAS REFRESH
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Fig. 14 - READ-MODIFY-WRITE/CAS BEFORE RAS REFRESH
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DESCRIPTION

Fig.15 — TEST MODE SET CYCLE (A0 to A11, DIN = “H” or “L")
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Test Mode ;

“H" or *L*

The purpose of this test mode is to reduce device test time to one sixteenth 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 sixteenth bits which are selected by the address combination of
CAQ, CA1, CA10 and CA11. In the write mode, data is written into sixteenth cells simultaneously. But the data must be input from DouT
only. In the read mode, the data of sixteenth cells at the selected addresses are read out from DouT and checked in the following man-

ner.

When the sixteenth bits are all "L” or all "H", a
When the sixteenth bits show a combination of "L” and "H",

"H" level is output..

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 10ns from the specified value in the data sheet..
tRC, tRWC, tRAC, tAA, ICAC, tRAS, tRSH, tCAS, tCSH, tRAL, tCAL, tRWD, tCWD, tAWD
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Fig. 16 - CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE
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DESCRIPTION
A special timing sequence using the CAS- before- RAS refresh counter test cycle provides a convenient method to verify the functionality of
CAS-before-RAS refresh circuitry. If, after a CAS-before-RAS 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 AO through A11 are defined by the on-chip refresh counter.
Column Address: Bits A0 through A 11 are defined by latching levels on AO-A11 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.

2) Use the same column address throughout the test.

3) Wirite “0" to all 4096 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 4096 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 4096 memory locations.

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

(At recommended operating conditions unless otherwise noted.)

Ne. Bararater Symbol M:S81 32100-60 MB§81321 00-70 MB§8132100-80 Unit
in Max Min Max Min Max

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

91 Column Address Hold Time tecan 35 — 35 — 35 — ns

92 CAS to WE Delay Time teown 50 — 55 — 60 — ns

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

94 | RAS Hold Time trRsu 50 — 55 — 80 - ns

Note . Assumes that CAS—before—RAS refresh counter test cycle only.
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(Suffix : —PJ)
28-LEAD PLASTIC LEADED CHIP CARRIER
(CASE No.: LCC-28P-M06)
. .140(3.55)MAX
* 725+.005 . _089(2.25)NOM
(18.4240.13) | 025(0.64)MIN
l R.032(0.81)TYP
M M Mrr M | T o Y s T S s O |
LS4 ) M\)
@ @ ® @ ‘
432+.005
.3681.020
Q (10.9740.13) (0.3520.51)
INDEX .400(10.16)
P NOM
Q ® O l
] F__\ N i
A A S s T O | L0 G T B U B W - Y 008+'002
V98 _ 001
" (1.2740.13) “Y_0.02
l«—— 650(16.51)REF R R

* Resin protrusion (Each side : .006(0.15)MAX.)
©1992 FUJITSU LIMITED C28057S-2C

Details of “A” part
.032(0.81) .
MAX

L]

.017+.004
. (0.4310.10)

__________________

Dimensions in
inches (millimeters)
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PACKAGE DIMENSIONS (continued)

(Suffix: — PFTN )

28-LEAD PLASTIC FLAT PACKAGE
{CASE No.: FPT-28P-M10)

|
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I
I
I
I
I
|
I
I
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©1992 FUJITSU LIMITED F28036S-2C
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PACKAGE DIMENSIONS (continued)

(Suffix: — PFTR))

28-LEAD PLASTIC FLAT PACKAGE
(CASE No.: FPT-28P-Mxx)

T.B.D
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