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DATA SHEET

(o8
FUJITSU

MB81C1002-70/-80/-10/-12

CMOS 1,048,576 BIT STATIC COLUMN MODE DYNAMIC RAM

CMOS 1,048,576 X 1 BIT Static Column Mode Dynamic RAM _
The Fujitsu MB81C 1002 is CMOS fully decoded dynamic RAM organized as 1,048,576 words x 1
bit. The MB81C1002 has been designed for mainframe memories, buffer memories, and video
image memories requiring high speed, high~band width output with low power dissipation, as well
as for memory systems of handheld computers which need very low power dissipation.
Fujitsu's advanced three—dimensional stacked capacitor cel technology makes theMB81C 1002
High O—ray soft error immunity and long refresh time.

The CMOS circuits can be used as peripheral circuits. In addition, low power dissipation and high
speed operation are realized.

The specification is applied to “BC” version revised with intent o realized faster access time. So
faster speed version (70ns and 80ns) are available on this chip.

PRODUCT LINE & FEATURES

RAS Access Time 70ns max. 80ns max. 100ns maxy 120ns max.
Random Cycle Time 140ns min. 155ns min. 180ns min. 1 210ns min,
Address Access Time 43ns max. 45ns max. 50ns max. 60ns max.
TAS Access Time 25ns max, 25ns max. 25ns max. 35ns max.
e Gotumn Mode 48osmin. | SOnsmin. | SBnsmin. |  65ns min.
L°‘”r‘ Powar Dissipation 413mW max.| 385mW max.| 330mW max] 275mW max.
i)

3 SIandby current 11mW max. (TTL level) / 5.5mW max. (CMOS level)
¢ 1,048,576 words x 1 bit organization * Common /O capability by using early write
« Silicon gate, ¢ cmos 3D-Stacked « RAS only, CAS-before—FAS, or Hidden

Capacitor Refresh
® Allinput and output are TTL compatible o Static %olunn Mode, Read-Modify—Write
capaci
* 512 vefresh cycles every 8.2 ms + On chip substrate bias generator for high
performance

ABSOLUTE MAXIMUM RATINGS (see NOTE)

DIP-18P-M04

DIP-18C-AD1

ZIP-20P-M02

Voltage at any pin relative to VSS Vi, Vour 11047 v
Voltage of Vo supply relative to VSS Vee ~“1t0+7 A
Power Di PD 1.0 w
Short Circuit Output Current — 50 mA
Storage T . Ceramic T —55 to +150 <
ray
ge Tome Plastic st 8510 +125
NOTE: Permanent device damage may occur if the above Absolute Maxi R

exceeded. Functional tmerahon should be restricted to the conditions as de!allea in !he
operational sections of this data sheet. Exposure to absolute maximum rating conditions
for extended periods may affect device reliability.

Thhﬂoviummnlmdwlvybpvmmlnpw

damlooduobhlm voltages or electric fields.
Mnomulpmzmbmbcmhnw

ainst

vomqulomhhighimodumoiwl.

Copyright© 1980 by FUJITSU LIMITED
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Fig. 1 — MB81C1002 DYNAMIC RAM—BLOCK DIA-
GRAM

DIN
pDouT
Input Capacitance, A0 to A9,D Cins — pF
Input Capacitance, RAS, CAS, WE Cine - pF
Qutput Capacitance, D out Cour — pF
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PIN ASSIGNMENTS AND DESCRIPTIONS

18-Pln DIP: 26-Pin SOJ:
(TOP VIEW) (TOP VIEW)
ey
own Y 4 \fw :l"ss ow Qg 26 E Vss
w - - DB Dour we g)e s |P oour
=0 N = ras O s 2410 cas
s o e Q|+ 2[8 .
TE O+ 15 3 Ao ve. dls 2l ag
% s 14 1 as
Al [ 130 a7 unctlor
a2 12 [ as Ao O] s w|p A, DIN Data input.
s e n s o | | Dout | Data Outpu.
2 [ — -
vccl: 9 10 1] A a; ]2 15l0 Ag WE Write Enable.
Voo QL2 Lin As RAS Row address strobe.
NC No connection.
20-Pin ZIP: A0 to A9 Address tnputs.
(TOP VIEW)
— —_ VvCC +5 volt power supply.
TAS Vgs WE TE NG Ay A, A, Ag A,
= - = = = TE Test Enable (will be available).
& CAS Column address strobe.
AgDoyr Dy RAS NC. Ag Ay vge A5 Ay VSS Circuit ground.

Supply Voltage [3 : v
Vss ] 0 0
0 °Cto +70 °C
Input High Voltage, all inputs [I’ VIH 24 — 85 Vv
Input Low Voltage, all inputs E VIL -2.0 — 0.8 \%
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FUNCTIONAL OPERATION

ADDRESS INPUTS

Twenty input bits are required to decode any one of 1,048,576 cell addresses in the memory matnx. Since only ten address bits are available, the
column and row inputs are separately strobed by CAS and TRAS as shown in Figure 1. First, nine row address bits are input on pins A0-through—-A9
and latched with the row address strobe (FIAS } then, ten column address bits are input and latched with the column address strobe{TAS ). Bath row

and column addresses must be stable on or before the falling edge of CAS and TAS , respectively. The address latches are of the flow—through type;

thus, address information appearing after taan (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

Data is written into the MB81C1002 during write or read-modify-write cycle. The input data is strobed and latched by the later falling edge ofCAS or
WE. Inan early write cycle, data input is strobed by TAS, and setup and hold times are referenced toTAS . Ina delayed write or read-modify-write
cycle, WE is sot low after TAS . Thus, data input is strobed by WE , and set up and hold times are referenced to WE.

DATA QUTPUT

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
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 RAS when taco (max) is satisfied.
tCAC :  from the falling edge of CAS when tacp is greater than taco, tRap (max).

tAA fram column address input when tRap is greater then trap (max).
STATIC COLUMN MODE OF OPERATION

The static column mode operation aflows continuous read, write, or read-modify—write cycle within arowby applying new column address. In the static
column mode, TIAS can be kept low throughout static column made aperation.
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DC CHARACTERISTICS

(Recommended operating conditlons unless otherwise noted) Notes 3

Qutput high voltage Vou 10H = -5 mA 24 — — v
Output low voltage VoL IOL=4.2mA — — 0.4
Input leakage current (any input) (D) 0oV £ VIN < 55V;
45V £ VCC < 55V, —10 — 10
VSS=0V;All other pins HA
not under test =0V
o0V £ VOUT £ 55V;
O t leakag t | : -10 —_ 10
vty  curren ow Data out disabled
MB81C1002-70 75
Operating curent MB81C1002-80 RS & TEE cveling:
(Average power IcC, RAS & .CAS cycling; _ _ 70 mA
supply current) MB81C1002-10 tpe =min 60
MB81C1002—12 50
Standby current TTL level RAS=CAS=VIH 20
(Power supply ICC 2 — — — mA
current) CMOS level RAS=CAS > VCC-0.2V 1.0
MB81C1002-70 70
Refresh current MB81C1002-80 CAS-VIH, RS _ _ 65
#1 (Average power MB81C1002-10 ICC, i . 55 mA
supply current) E 1 — cycling; 1pc=min
MB81C1002-12 45
MB81C1002-70 37
Static column mode | MB81C1002-80 RAS = GAS =VIL 35
ICC, —_ - mA
current E MB81C1002-10 cycling; 1gc = min 30
MB81C1002-12 23
MB81C1002-70 —_— . 70
Refrash current VB81C1002-80 RAS cydling ;
#2 (Average power ICCs CAS-beforo—RAS; — — 65 | oA
supply current) E] MB81C1002-10 tpc = min 55
MB81C1002-12 45
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AC CHARACTERISTICS

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

1| Time Betwesn Refresh trer — 8.2 — 8.2 — 8.2 — 8.2 ms
2 Random Read/Write Cycle Time tac t40 - 155 - 180 - 210 - ns
3 | Read-Madify-Write Cycle Time tewe | 167 — | 182 — 210 — 245 — ns
4 | Access Time from TAS L83} thae | — 70 | — 80 — 100 — 120 | ns
5 Access Time from CAS feac — 25 — 25 — 25 — 35 ns
6 | Column Address Access Time taa — 43 | — 45 — 50 — 60 | ns
7 | Output Hold Time tou 7 — 7 — 7 - 7 — |ns
8 | Output Buffer Turn on Delay Time ton 5 — 5 — 5 — 5 — ns
9 | Output Butfer Tum oft Delay Time tore - 25 | — 25 — 25 — 25 ns
10 | Transition Time tr k] 50 3 50 3 50 3 50 ns
11 | RAS Precharge Time tre 60 - 65 - 70 - 80 - ns
12 | RAS Pulse Width taas 70 | 100000 | 80 100000 | 100 {100000 | 120 | 100000 | ns
13 | RAS Hold Time tasn 25 - 25 — 30 — 35 — ns
14 | TAS to RAS Precharge Time temp 0 — 0 - 0 — 0 - ns
15 | RAS to GAS Delay Time K| 20 45 2 55 25 70 25 85 | ns
16 | TAS Pulse Width teas 25 - 25 — 30 — 35 — | ns
17 | CAS Hold Time tesu 70 — | e - 100 - 120 —~ | ns
18 | TAS Precharge Time {C—B-R eyclo)[ 21 ]| teon 15 — 15 - 15 — 15 — ns
19 | Row Address Set Up Time tasm 0 — 0 — 0 — 0 - ns
20 | Row Address Hald Time t pan 10 — 12 - 15 — 15 — ns
21 | Column Address Set Up Time tasc 0 — ()} — 0 — 0 — ns
22 | Column Address Hold Time tean 20 — 20 — 20 - 25 — ns
23 | RAS to Column Address Delay TlmeE tran 15 27 17 35 20 50 20 60 ns
24 | Column Address to RAS Lead Time traL 43 — 45 — 50 - 60 - ns
25 | Read Command Set Up Time tres 0 - 0 - 0 - 0 — ns
o | oo o | o[~ o [~ [ o|=] o]~ [~
27 g::dr;g? ;"%g’ 1d Time tacn 0 — 0 - 0 — 0 — | ns
28 | Write Command Hold Time twen 20 - 20 - 20 - 25 — ns
29 | WE Pulse Width 1we 15 — 15 — 15 — 20 — ns
30 | Write Command to RAS Lead Time tawm 22 — 22 — 25 — 30 —_ ns
31 | Write Command to CAS Lead Time tow 17 — 17 — 20 — 25 — ns
32 | DIN Set Up Time tos 0 — 0 — 0 — 0 — ns
33 | DIN Haold Time ton 20 — 20 — 20 — 25 — ns
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AC CHARACTERISTICS (continued)

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

34 | RAS to WE Delay Time 524} tawo 70 — 80 — 100 — 120 — ns
35 | CAS to WE Delay Time G5 tews 25 — 25 - 30 — 35 - ns
36 | Column Address to WE Delay Time [15 ]| tawp 43 — 45 — 50 — 60 —_ ns
37 | FIAS Precharge Time to CAS _ _ 0 _ _
Active Time (Refresh Cycles) trro 0 0 0 ns
38 } CAS Set Up Time for CAS-before tcsa 0 — 0 — 0 _ ° _ ns
~HAS Refresh
39 | CAS Hoid Time for CAS-before t _ _ _ _ ns
“RAS Refrosh CHR 15 15 15 20
Access Time from CAS — - _ _
40 (Counter Test Cycle) toar 43 45 50 80 ns
Static Column Made Read/Write — — — _
50 | Eycle Time tsc 48 50 55 65 ns
Static Column Made Read—Modify— — — — _
51 | Write Gycle Time ¥ tsawe | 96 100 110 130 ns
52 | Access Time Relative to Last Write taw — 91 — 95 — | 108 — 125 ns
53 | Access Time from WE Precharge twea — 25 — 25 — 30 — 35 ns
Qutput Hold Time for Column Address
54 Cha%ge taon 10 — 10 - 10 — 10 — ns
55 | Write Latched Data Hold Time t woH 0 — 0 —_ 1] — 0 — ns
Column Address Hold Time
2 18 —_ 15 —_ 1 — —
56 | Reterenced to RAS Rising Time tam s 15 it
Last Write to Column Address
57 | Delay Time tiweo | 25 48 25 50 25 55 30 65 ns
Column Address Hold Time
58 | Referenced to Last Write taoww | 91 — 95 - 105 — 125 — ns
59 | RAS to Second Write Delay Time teswo | 70 — 80 — 100 - 120 — ns
60 | WE Inactive Time twi 13 — 15 — 15 - 20 — ns
Write Set Up Time for Output
€1 | Disable P v tws Y - 0 - 0 — 0 — ns
62 | Write Hoid Time for Output Disable twn 0 - 0 — 0 - 0 - ns
63 %t:'tiec Column Mede CAS Precharge tep 15 _ 15 _ 15 _ 15 _ ns
Write Command Hold Time
84 | Roforanced to BAS twin 5 — 5 - 5 - 5 - ns
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Notes:

1. Referenced to VSS 12. taco (min) = tran (min)+ 2t T + tasc (min).

2. lcc depends on the output ioad conditions and cycle rates; The
specified values are obtained with the output open. 13. Operationwithinthe trap (max) limitinsures thattaac (max) can
lcc dep?/nds on the number of address change as TAS = ViLand be met. trap (max) is specified as a reference point only: ittaap
TAS = VIH. . i . .
lce, lecs and lecs are specified at three time of address change is greater than 1%13 specified taap (max) fimit, acoess tims is
during TIAS = ViL and TAS = Vi, controlled exclusively by tcac or taa .

':ncg'fc;)sec'_ﬁcaa‘ one time of address change during FAS = Vi 16. Assumes that tLwap S tLwap (max). Htuwao is greater than the
B ) ) maximum recommended value shown in this table, tawL will be

3. An Initial pause (RAS =TAS =VIH) of 200y is required after increased by the amount that tLwap exceeds the value shown.
power—up followed by any 8 TRAS —only cycies before proper
device operation is achieved. In case of using internal refresh 17. tanr is specified to latch column address by the rising edge of
counter, a minimum of 8 TAS —before-RAS initialization cycles TAS.
instead of 8 cycles are required. 18.  Operation within the tLwap (max) limitinsures thattaw. (max) can

4. AC characteristics assume iy = 5ns be met. tiwap(max)is specifiad as areference pointonly; iftLwan

5. Vi (min) and V). (max) are reference levels for measuring is greater than the specified tLwaD {(max) limit, then access time is
timing of input signals. Also, transition times are measured controlled by taa.
between Vi (min) and Vi (max). 19.  tiwap (min) = tcax (min) + tr (tr=5ns).

6. Assumes that tacp & thco (max), and trap S taap (max). If 20.  tws, twH and tRwo are specified as a reference point only. Ifiws
tre (ortrap ) is greater than the maximum recommended value 2 tws(min) and twn 2 twh(min), the data output pin will remain
shown in this table, trac will be increased by the amount that High—Z state through entire cycle. If It tawo 2 tawn(min), the
treo (or trap) exceeds the vaiue shown. Refer to Fig. 2 and 3. data output will contain data read from the sefacted cell.

7. Assumes that write cycle only. 21.  Assumes that CAS —before—RAS refresh, CAS —before—RAS

tor L

8. Iftrap 2 tRaD (max), access timeis taa . refresh counter test cycle only

9. 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 trcp (max) limit insures that trac  (max)

can be met. trco (max) is specified as a reference point only; if
treo is greater than the specified taep (max) limit, access time is
controlled exclusively by tcac or taa .
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Fig. 2 = tqac VS. tpep

t pac (NS) 160 |- t pac (ns)

140 |

| 120ns Version

120
100 100ns Version :
80ns Version, | |
8 70ns Versiol ! |
e A I
60 |- b
it P
Ty uti 1 1
20 40 &0 80 100 120

t aco (NS)

160

140

120

100

Fig. 3 —frac vS- taap

120ns Version

100ns Version

80ns Version; |

J“f—‘l" 70ns Version

P

(I

I | I

Ll | | |
20 40 60 80 100 120
tRAD(ns)

FUNCTIONAL TRUTH TABLE

ress Input
Standby H H X — —
Read Cycle L L H Valid Valid — Valid o thcs = tres (min)
trch 2 taen (min)

Write Cycle L L L | vaid | vaid | vaid | .t i
(Early Write) ! a al High-Z o tws 2 tws (min)
Roag-Modiy-Write L| v |Hou] vaig | vaid | Yo | vaie o town 2t owp (min)
Static Column Mode 2 ' . tacs 2 tres (min)
Read Cycle L L H Valid Valid - Valid X taon 2 t Ror (min)
Static Column Mode *2 " . *q

Wit Cycle L L Lo 2y | vaid | vais | o X

tatic Coll Mod "2 . X—> . .

B P Cycle Ll oo a3y | vaid | Yug | vaid x town 2t owp (min)
Static Column Mode *2 . . High-Z

Mixed Gycle L Lo| wH | yaig | Vveid | vaid | U X

g:‘ff;;’,:"éyd . L H x | valid — — High-Z o

CAS-before-RAS .

Refresh Cycle L L X - - - High-Z o

Hidden Refresh N Previous data is
Cycle H—oL L X — — — Valid (o] kept
Notes:
X: “H"or"L"

*1: 1f tws < tws (min) and twH < twi (min), the data output become invalid.
*2: After first cycle, row address is not necessary.
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TIMING DIAGRAMS

Fig. 4 - READ CYCLE

— VH —
RAS Vii—
=ra VH—
CAS Vii—
VH—
Ao 1o Ag ViL—
WE ViH—
WE
ViL—
Dout VoH—
VoL —

DESCRIPTION

tRc
S tRAS
N 72
1CRP
tcsH =I. le—~ trp
tRCD tRSH
| l
7 tcas
fe— taan >
R tRAL
tasr AH
peatt—n
COLUMN ADDRESS
. taa
CAC i
tRAC

HIGH-Z2

I‘_!ON ——

*1; If tRAD 2 tRAD (maXx), access time is ICAC or taa whichever occur later.

v,
p

The read cycle is execuled by keeping both RAS and TAS “L” and keeping WE “H" through out the cycle. Therow and column addresses are
latched with RAS and TAS, respectively. The data output remain valid with TAS “L", i e., if CAS goes “H", the data becomes invalid with bH.
During read cycle, the DIN pin is “H" or "L". The acces time is determined by RAS(Rac), CAS(tcac), or Column address input(taa). If taco (RAS
to CAS delay time) is greater than the specification, the access time is LAG or taa whichever occur later.
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Fig. 5 — WRITE CYCLE (Early Write)

tRC

tRAS

S VH— o

viL— Sl— 2 \

p— {gp —

tosm ﬁ
tRCD tRSH

TAS VH—
viL—
Ao 10 A VH—
VL

tRwWL
— VH—

WE

viL—
DN VYHT

Dout ‘\’";*L‘: HIGH-Z

*1; 1f tws 2 tws (min) and twk 2 twH (min), Dout is high-Z. “Hor®L*

DESCRIPTION

The write cycle is executed by the same manner as read cycle except for the state of WE and DIN pin. The data on DIN pin is latched with the
taterfalling edge of CAS or WE and written into memory. In addition, duringwrite cycle, tRw, towe and tRAL must be satisfied the specifications.
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Fig. 6 — READ WRITE/READ-MODIFY-WRITE CY-
CLE
tAwc
tRAS
s ViH—
w— tRp — \
tCSH =|‘
tCRP Ic. tRCD tRSH
| |
P ViH— fcas
CAS \ /
ViL— jo— tRap  —» r
tawo
ViH—
Aoto Ag v COLUMN ADDRESS
L=
1
tCAR
j¢— tCWD —i
—  VH—
WE
ViL—
DN ViH—
ViL—
Dour  VOH—
VALID DATA
VoL—
DESCRIPTION
The read-modify-write cycle is executed by changing WE from High to Low after the data appears on the DOUT pin.
This new data is written into the same address as read out.
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Fig. 7 - STATIC COLUMN MODE READ CYCLE
tRC
_ Vh— T s
RAS ViL— S It z \__
w " tRP -
©p
tCRP tcsH jo— tRSH —i
ja— IARCD CAS
ViH— : bl
CAS ViL— 55 Z & ‘ 0
tsc
VH—
Aa 10 A9
ViL—
tRCS et
WE
tcac I
tRAC = rl
Dour VoK™ HIGH—Z_—MQ/‘&D »
VoL— 1
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Fig. 8 - STATIC COLUMN MODE WRITE CYCLE
tRC
e tRAS ol
—_— VH— T tRSWD
RAS ViL—
: ' . -
1CRP tesH | ha
CAS
tcp je— tRSH =i
}o— tRCD —-I r ol
CAS
- VH— cAS
CAS ViL— tasc 1
» e
tRAH 1CAH
j——= {SC =——bn
tCAH
Ao 1o Ap YH~— COLUMN COLUMN g COLUMN
ViL—— ADDRESS 1 ADDRESS 2 R ADDRESS N
he tASC ﬂ le tWH e tws
> e
= twH fe— towL
w WP —ad
WoH tweH
we  VH—
WE ViL— twi m [
{ 1 1 )
o
I-— OH  —o
j@ DS

DN ViH—
Vii— VALID DATA
|
1
Dour ‘\’/%':__ HIGH-Z

HUor*L*

“1; If tws > tws (min) and twH > twi (min), Dout is high-Z.
DESCRIPTION

In a static column mode write cycle, the data is written into the cell triggered by the later falling edge of CAS or WE. itis not necessary to bring
both WE and CAS “L", only ene signal shouid be brought “L” while the other signal is toggled. if both tvs and twH are greater than their minimum
limits, the data output pin is kept high impedance state through the static celumn mode write cycle.
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Fig. 9 - STATIC COLUMN MODE READ-MODIFY-WRITE CYCLE
tRC
Ve \ tRAS \
RAS ViL = It ’ W
" jo tRP
tcRP tASH
tcas
 VH— I  —
cAS //
ViL— I
"
tSRWC tSAWC
toaH tcAH toAH
ViH—
Ao 10 As COLUMN COLUMN COLUMN
[V ADDRESS 1 ADDRESS 2 ADDRESS N
™ LWAD —m
tAWD h— {LWAD'1  —inf WD o - ICWL =
towo |-—. twp
_ | twe '.| we
WE  ViH=—
ViL—
DN YH—
Vip =
VoH==
Dour VALID DATA
VoL—
*1; I tLwaAD (min) < tLwADS tLWAD {max), tALw = tSC (min) + tAA (max). “H*or"tL"
DESCRIPTION
In the static column mode read-modify-write cycle, WE goes low after awo from the column address inputs and twp from the faling edge of
TAB. The data and column address inputs are strobed and latched by the falling edge of WE.
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Flg. 10 - STATIC COLUMN MODE MIXED CYCLE *1
tac
Vi D— s JI
— He—
RAS \'/ \_
tCRP tosH - tRP -
be— tRCD —o tcp toAs tcp e
oAS tcas
o Vii— —
TS  y— tasc 4 ” é
A
tRAH  -4»t
r | tRWL
tASR j— uw:n:rz
. |
Aow Ag  VH— ROW COLUMN COLUMN COLUMN
ViL— ADDR. ADDRESS 1 ADDRESS 2 ADDRESS N

VH—

WE ViL=—
DiN ViH—
ViL—

Dour  VoH—
VoL—

DESCRIPTION

>
VALID
fo->1
toN A
s HIGH-2 ALID K ) VALID DATA
WRITE CYCLE READ CYCLE READ-MODIFY-WRITE CYCLE

*3; This is an example of static column mode mixed cycle.
*2; If LwAD is satisfied its min/max value, tALW = tSC (min) + taa (max)

In the static column mode, read, write, and read-modify-write cycles can be mixed in any order.

In the next read cycle of static column mode write cycle or read-modify-write cycle, the access time is determined by the following conditions.
1. tauw from the falling edge of WE or CAS at previous write cycle.
2. taa from the column address inputs.

3. twea from the rising edge of WE at the read cycle.

4. tcac from the falling edge of CAS.
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Flg. 11 -RAS-ONLY REFRESH CYCLE
NOTE: A9, WE,DIN=“H”or“L"
[ tRG ]
J; tRAS
Vih—
s Vi — 2 AP -]
jo— trAH —o] n—-' tRPC

AowohAs  Viu— ROW ADDRESS

DESCRIPTION

Refresh of RAM memory cells is accomplished by performing a read, a write, or a read-modify-write cycleat each of 512 row addresses every
8.2-milliseconds. Three refrash modas are available: FIAS—only refresh, TAS-befare-FIAS refresh, and hidden refresh.

FAS—only refresh is performed by keeping RAS Low and TAS High throughout the cycle; the row address to be refreshed is latchad on the
falling edge of FXS. During FAS—only refresh, DouT pin is kept in a high-impedance state.

Flg. 12 - CAS-BEFORE-RAS REFRESH CYCLE
NOTE: AOto A9, WE,DIN=“H”or“L"

L tRe |
lg—— RP
Vi — tRAS
Sy /
L= 1csA
tCPN [ tCHR tRPC
Viy —
i | torF
ho- 1O+ -
V ——
Dour vgf HIGH-2Z:
 —

DESCRIPTION

TAS-before-FAS refresh is an on-chip refresh capability that eliminates the need for extemal refresh addresses. IfCAS is held Low for the
specified setup time (tcsr) before RAS goes Low, the on-chip refresh control clock generators and refresh address caunter are enabled. An
internal refresh operation automatically occurs and the refresh address counter is intemally incremented in preparation for the next
TAS-before-FAS refresh operation.
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Fig. 13 - HIDDEN REFRESH CY-
CLE
tRC tRC
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mw-1lL-k__"wm’
tAWD e WP —
V—V-E- ViH—
(Read/Write  ViLe—
Cycle)
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ViL—
DESCRIPTION “Htor"L"
A hidden refresh cycla may be performed while maintaining the latest valid data at the output by extending the active time of CAS and cycling
RS, The refresh row address is provided by the on-chip refresh address counter. This eliminatesthe need for the external row address thatis
required by DRAMs that do not have CAS-before-RAS refresh capability.
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Fig. 14 - CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE
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DESCRIPTION D Hrer

A special timing sequence using the TAS-before-FIES refresh caunter test cycle provides a convenient method to verify the functionality of
TAS-before-RAS refresh circuitry. If, after a CAS-befare-FAS refresh cycle. TAS makes a transition from High to Low while TRAS is held Low,
read and write operations are enabled as shown above. Row and column addrasses are defined as foliaws:

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

The TAS-before-FAS Counter Test Cycle is designed for use with the following procedures:

1) Initialize the internal refrash address counter by using eight CAS-before-FAS refresh cycles.

2) Use the same column address throughout the test.

3) Write zeroes {0s) to all 512 row addresses at the same column address by using normal early write cycles.

4) Read zeroes written in procedure 3 and check; simultaneously write ones (1s) to the same addresses by using internal refresh
counter test read-write cycles. Repeat this precedure 512 times with addresses generated by the internal refresh address
counter.

5) Read and check data written in procedure 4 by using normat read cycle for all 512 memery locations.

6) Complement test pattern and repeat procedures 3, 4, and 5.
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PACKAGE DIMENSIONS

(Suffix: -P)

18-LEAD PLASTIC DUAL IN-LINE PACKAGE
(CASE No.: DIP-18P-M04)

+.008 +0.20
.868_ 53 2(22.05 2030

SO I Wi o W W -1

283+ .006
O (7.20+0.15)
INDEX-2 LA L o R R
+.012 +.012
o32* § 0471
10827339 11.2078:39 1025101
0.01
.187{5.00) MAX
’ | ! 125(3.18) MIN
+.006 T
056(1.27) | | |.100(2.54) 018 602  .020(0.51) MIN
MAX ' TYP =+0.14
©.45* 303
Dimensions in
©1988 FUITSU LIMITED D180158-4C

inches (millimeters)
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PACKAGE DIMENSIONS {Continued)

(Suffix: —C)

18-LEAD CERAMIC (METAL SEAL) DUAL IN-LINE PACKAGE
(CASE No.: DIP-18C-AQ1)

= (010 @°

+.008
293
i -'([))12% 300+.010
+0.20) (7.6240.25)
{745 425

3 |

INDEX AREA

900+.010 } 010*'004
{22.86+0.25) - =002
+0.10
10.25_0_05)

e r.OSS(‘I A0IMAX
1 1

-i 200(5.08)MAX

+.016 +0.41
134704 3407590
.100:.010 .032(0.81)
—__.I e .J L_ 035,015
1

2.54+0.25)

(0.89:0.38)
800(20 32)IREF o ,
.050.010 0180055 45+0.13y
L.050+.010 T M
{1.27:0.25) [~ =003 "7 7-008 o
© 1988 FUJITSU LIMITED D18014S5-4C Dimensions in

inches (millimerers)
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PACKAGE DIMENSIONS (Continued)

(Sutfix: —PJ)

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

.140(3.55)MAX
.089(2.25)NOM
*.675+.005
117.1640.13) ___1 |_025(0.64:MIN
o nm el lelol —

NOM  (8.43:0.13) (6.81:0.51)
t

LEAD No.@——gg oo rt oo ogQg——— ] — 0
H

O .300{7.62) .332+,005 .268+.020

.050:.005 .100(2.54) B
(1.27:0.13) TYP
800(15.24)REF
A 32(0 81)
Val MAX
L
)
TH .098(2.50)NOM
' "
(\ /"
)| 004(0.10) .017= | 017=.004
10.43+0. 101
Details of A" part
NOTE: 1, «: This dimension includes 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.
Dimensions in
©1989 FUJITSU LIMITED C26054S8-1C

inches (millimeters)
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PACKAGE DIMENSIONS (continued)

{Suffix: -PS2)

20-LEAD PLASTIC ZIGZAG-IN-LINE PACKAGE
(CASE No.: ZIP-20P-M02)
10191 3825087020 r'_'(;.—;zst;%
/ !
O | ames #5035

LG === =

|
050(1.27) |l
T

020+ .004 .100(2.54) TYP
™ TYP (0.50+0.10) (ROW SPACE)
LEAD No Oﬁ
(BOTTOM VIEW)
Dimensions in
©1988 FUITSU LIMITED 2200028-4C inches (millimeters)
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