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m 262,144 x 4 bit Organization m Low Power Operation

®m Single 5V +:10% Power Supply — Standby current (CMOS)
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20 pin 300 mil wide DIP,
plastic 26pin SOJ, and
plastic 20pin ZIP.

® Fast page mode operation
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DESCRIPTION

The AAA1M304 is a high performance CMOS Dynamic Random Access Memory
orgahized as 262,144 words by 4 bits. The AAATM304 is fabricated with advanced
CMOS technology and designed with innovative design techniques resulting in high
speed, extremely low power and wide operating margins at both component and sys-
tem levels,

The AAATM304 features a high speed page mode operation in which high speed
read, write or read-write is performed on any of the 1,024 bits defined by the column
address. The asynchronous column address eases the system level timing constraints
associated with a multiplexed address scheme with an extremely short row address
capture time. The output is tri-stated by CAS CAS which, in essence, acts as an output en-
able independent of RAS with very fast CAS to output access time.

Refresh is accomplished by performing RAS only refresh cycles, hidden refresh cy-
cles, CAS before RAS refresh cycles, or normal read or write cycles on the 512 ad-
dress combinations of AO to A8 during an 8ms period.

Multiplexed address inputs permit AAA1M304 to be packaged in a standard 20-pin
plastic DIP, 26-pin plastic SOJ and 20-pin plastic ZIP. The package sizes provide high
system bit densities and are compatible with widely available automated testing and
insertion equipment. System level features include single power supply of 5V +10%
tolerance and direct interface with high performance TTL logic families.

PIN NAMES

AO~A8 Address Inputs

RAS Row Address Strobe

CAS | Column Address Strobe

[ Outpﬁt Enable
Vo1~104 Data-in / Data-out

WE Write Enable

Vee +5V Supply

Vss Ground

NC No Connection

9000-1355
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FUNCTIONAL BLOCK DIAGRAM

»

WE O— WE Clock »
GAS CAS Clock Generators - - 1/0 1
O Generators Du%a > |/O 2
| ' >Col Decod - Buffer [<> 103
Column Address] > & cl):mn tContch;IS > 10 4
A0 O Buffers r uagcks
A1 O— : ~
.
A2 O— Sense Amplifiers
|| Refresh [ g —"1 " 10 Logi
A3 O— Controller —— ogic OF
A4 O— Y -0V
A5 O— Refresh —O ce
A6 C Counters Vss
A 7 O"_ - [
@ Memo
As O—L )| regton |1 ¢ sy
1 a (1,048,576)
g Sug?atlrsate
— — (i
O———»| BASClock [—&t—n
RAS Generat?rs _ i Generator

ABSOLUTE MAXIMUM RATINGS

RATING SYMBOL VALUE UNIT * Permanent device damage can occur if ab-
Voltage on Any Pin Relative to Vgg | Vin,Vout —1to7 \' solute maximum ratings are exceeded.
Voltage on Vce Relative to Vgg Ve At07 v Function_a! operation s.houl.d be restﬁctc?d to
Storage Temperature (Plastic) Tstg 5510 125 °C the ?ondmons. as detalled In the operational
sections of this data sheet. Exposure to ab-
Power Dissipation Pd 600 mw solute maximum rating conditions for ex-
Amblent Operating Temperature Ta 0to+70 °C tended periods can affect device reliability.
DC OPERATING CONDITIONS
SYMBOL PARAMETER MIN. TYP. MAX. . UNIT
Veo Supply Voltage 45 5.0 55 v
Vss Supply Voltage o v
ViH Input High Voltage, All Inputs 24 65 Vv
ViL Input Low Voltage, All Inputs -1.0 0.8 v

Note: All voltage values in this data sheet are with respect to Vgs.
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DC ELECTRICAL CHARACTERISTICS (0°C < Ta < 70°C, Ve = 5.0 V £10%)

SYMBOL PARAMETER SPEED| MIN. | MAX. | UNIT TEST CONDITIONS NOTES
loot Average Vg Power Supply -06 80 mA [ tae = tpe (min.) 1,2
Current (Operating) -07 70 mA | RAS, CAS, Address cycling
-08 60 mA
lccz2 | Vec Supply Cument (TTL standby) 2 mA | RAS and CAS at Viy. All Other Inputs 2 Vg
lecs Voo Supply Current -06 80 mA | tge = tge (min.)
(RAS only Refresh) -07 70 mA | RAS cycling, CAS = Vi 1
-08 60 mA
locs Ve Supply Current -06 50 mA | tpg =tpg (min.) -
(Fast page mode) -07 40 mA | RAS=Vy 1,2
-08 30 mA | CAS, Address cycling
loos Vee Supply Current -06 80 MA | tge = tac (min.)
(CAS before RAS Refresh) -07 70 mA | RAS, CAS cydling 1
-08 60 mA
lccs VCC Supply Current 1 mA | RAS and CAS 2 Vgg-0.2V
(CMOS standby) All Other Inputs 2 Vgg
Il input Leakage Current -10 10 pA | OV 2V 2 5.5V, Others =0V
(Any input pin)
[l Output Leakage Current -10 10 pA | RAS at vy, CAS atViy
(For high impedance state) 0V<Vgoup<5.5V
Vou Output High Voltage 24 v oy ==5.0 mA
VoL Output Low Voltage 04 v lo.=42mA
Notes: 1. lgct,lcea: locs and Iggs depend on cycle rate.
2. Iggq and Igc4 depend on output loading. Specified values are obtained with outputs open.
CAPACITANCE (0°C < Ta<70°C, Vo= 5.0 V +10%, f = 1 MHz)
SYMBOL PARAMETER MIN. MAX. UNIT
Cn Address —_ 4 pF
Ci RAS, CAS, WE — 4 pF
Cout 1/01,1/02,1/03,1/04 —_ 6 pF
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A.C. OPERATING CONDITIONS (0°C < Ta < 70°C, Ve = 5 V + 10%, Vgg = 0 V) (NOTES 3,4, 5) )

NO. SYMBOL : PARAMETER AAATM304-06 | AAATMS0407] AAAIMI0a08] T
JEDEC | STD. MIN. | MAX. | MIN, | MAX. | MIN. | MAX.
1 | toviay tcac Access Time from CAS — 15 | — 20 | — 20 | ns 6
2 |tonoay | tera Access Time from CAS Precharge — 30| — 3 | — 40 | ns 13
3 | tavav taa Access Time from Column Address — 30 — 3B | — 40 ns 7
4 | tpuav trac Access Time from RAS — 60 | — 70 | — 80 | ns 6
5 |tauichr | tosu CAS Hold Time 60 | -~ 70 — | 80 — | ns
6 |tascns | tonm | CASHold Time (CAS before RASRefresh)) 30 | — 3| — | 30 — | ns
7 |topocre | torn CAS Precharge Time . 10| — 10 — | 10 — | ns
8 |touzore | toer CAS Precharge Time (CASbeforeRAS | 30 | — 40 ] — | 40 — | ns
Counter Test) )
9 | toHzcte tep CAS Precharge Time (Fast Page Mode) 10 — 10 —_ 10 —_ ns
10 | toict | toas CAS Pulse Width 15 | 10K | 20 | 10K | 20 | 10K | ns
N |toae | tesh CAS Setup Time (CAS before RAS 10 | — 10| — ] 10 — | ns
- | Refresh)
12 | terqav oz CAS to Output in Low-Z 0| — 0| — 0 —_ ns 8
18 | tonore | temp CAS to RAS Precharge Time 5| — 5| — 5 — ns
14 | toywie | town | CAS to WE Delay Time 40 | — 50 | — | 50 — | ns 1
15 { tor1ax tcan Column Address Hold Time 10 - 15 - 15 - ns
16 | thr1ax tar Column Address Hold Time Referenced 50 — 55 — 60 — ns
to RAS
17 | tavere tasc Column Address Setup Time 0 —_ 0 — 0 - ns j
18 | tavrut traL Column Address to RAS Lead Time 30 | — 3B | — | 40 — ns
19 | tavwie tawo Column Address to WE Delay Time 60 | — 65 | — 70 —_ ns 11
20 | tor1ox toH Data Hold Time 10 — 15 - 15 — ns 13
twiipx -
21 | tariox tour Data Hold Time Referenced to RAS 50 —_ 55 — 60 —_ ns
22 | thvorz tos Data Setup Time - 0 — 0 — 0 - ns 13
tovwez
23 | toLiav toea OE Access Time —_ 15 — 20 —_ 20 ns
24 | tyiore | toen ‘OE Command Hold Time 15 | — 2 | — 20 - ns
25 | topoqy | toep | OE to Data Delay Time 15 | — 20| — | 20 — | ns
26 | toneax torr Output Buffer Tum-off Delay Time 0 15 0 20 0 20 ns 10
27 | tonzax toez Output Buffer Turn-oif Delay Time 0 15 0 20 0 20 ns
) Referenced to OE
28 | toripH1 | tasu RAS Hold Time 16 | — 2 | — 20 - ns
29 | tospr | trou RAS Hold Time Reterenced to OE 10 | — 0| — | 10 — | ns
30 | tanene | tRe RAS Precharge Time 40 | — 50 | — 60 — ns
31 | tavirnt | tRas RAS Pulse Width 60 [ 100K| 70 | 100 | 80 | 100K | ns
32 | taLimmt trasp RAS Pulse Width (Fast Page Mode) 60 { 100K 70 100 80 100K | ns
33 |taucs | taeo | RAS to CAS Delay Time 15 | 45 20| 50| 20 | 60 | ns 6
34 | tanzere | taec RAS to CAS Precharge Time o] — 0| — 0 — ns
35 | taLiav trap RAS to Column Address Delay Time 18 30 15 35 15 40 ns 7
36 |taiiwie | thwo | RAS to WE Delay Time 9 | — | 10| — | 110 - ns 1
37 | topawre | tReH Read Command Hold Time : 0 — 0 — 0 — ns .9
38 | throwe | tRen Read Command Hold Time Referenced o] — 0o — 0| — | ns 9 !
to RAS
39 | twhzcre | tRes Read Command Setup Time 0 —_ 0 — 0 —_ ns
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: CMOS 256K x 4 Dynamic RAM
L= ]

SYMBOL AAATM304-06| AAATM304-07| AAA1M304-08

—
P

NO. JEDEC STD. PARAMETER - | MIN. | MAX. | MIN. | MAX. | MIN. | MAX. UNIT | NOTES
40 | taionLe tre Random Read or Write Cycle Time 110 —_ 130 - 1 150 - ns
41 | torocle toc g%a;cti B; :ﬂ: ogz;:le Time - 35 — 40 — 45 — ns | 13,14
42 | tpionLe trvw Read-Modify-Write Cycle Time 165 - 185 — | 205 — ns
43 | tooce | teruw E:%zastti-&%cgiﬁévdrg)e Cycle Time 0| — | 95| — 100 [ — | ns [13,14
4 | tper trer Refresh Period — 8 —_ 8 —_ 8 ms
45 | taiiax tran Row Address Hold Time 10 —_ 10 —_ 10 —_ ns
46 | tavpe task Row Address Setup Time 0 — 0 — 0 — ns
47 | iy tr Transition Time (Rise and Fall) 3 50 3 50 3 50 ns 4,5
48 | toriwhi twen Write Command Hold Time 10 -— 15 — 15 — ns
49 | tpriwie twer Wirite Command Hold Time Referenced 50 — 55 — 60 - ns
to RAS
50 | twoiwrs | twe Write Command Pulse Width 10 — 10 —_— 15 —_ ns
51 | twiicLe twes Write Gommand Setup Time 0 — 0 — 0 — ns 1
52 | tyuict | towe Write Command to CAS Lead Time 5 | — 20 { — 20 - ns
63 | twLirH! tawL Wirite Command to RAS Lead Time 15 — 20 —_ 20 —_— ns

Notes:

3. An initial pause of 200ps is required after power-up followed by any 8 RAS cycles before proper device operation is
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS initialization cycles instead of 8
RAS cycles are required. Eight initialization cycles are required after extended periods of bias without clocks (greater
than 8ms).

4. AC measurements assume tr=5ns. All AC parameters are measured with Vy (min.)2Vgg and Viy(max.)<Vge and with a
load equivalent to two TTL loads and 100pF.

5. Viy(min.) and V| (max.) are reference levels for measuring timing of input signals. Also, transition times are measured
between Vi and V..

6. Operation within the tggp(max.) limit insures that tgac(max.) can be met. tgep(max.) is specified as a reference point
only. If tgop is greater than the specified tggp(max.) limit, then access time is controlled by tcac.

7. Operation within the tgap(max.) limit insures that tgac(max.) can be met. tgap(max.) is specified as a reference point
only. If tgap is greater than the specified tgap(max.) limit, then access time is controlled exclusively by tpa.

8. Assumes three state test load (5pF and a 380 Ohm Thevenin equivalent).

9. Either tgoy or trry Must be satisfied for a read cycle.

10. topp(max.) defines the time at which the output achieves an open circuit condition and is not referenced to output
voltage levels.

11. twes: tawo: towp and tawp are not restrictive operating parameters. They are included in the data sheet as electrical
characteristics only. If tywes2twes(min.) , the cycle is an early write cycle and data-out pins will remain open circuit (high
impedance) throughout the entire cycle. If thyp2tawp(min.), tewo2towp(min.) and tawptawp(min.), the cycle is a read-
modify-write cycle and the data-out will contain data read from the selected cell. If neither of the above conditions is
satisfied, the condition of the data-out (at access time) is indeterminate.

12. These parameters are referenced to CAS leading edge in early write cycles and to WE leading edge in read-modify-
write cycles.

18. Access time s determined by the longer of tap, tcac, OF topa

14. tagc2top to achieve tp(min.) and tgpa(max.) values.
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/// : Don't care.
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WRITE CYCLE (EARLY WRITE)

CMOS 256K x 4 Dynamic RAM
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WRITE CYCLE (OE-CONTROLLED WRITE) . : )

< trcuo) >
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| —_— e —— —)
RAS N / N\
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terr(1a) ———RODEA e trsupes) t—— LCRP(13)— ]

— tCAS(10)——»

s _ | L V7
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«—— tRAD(35) —»ie thaL(1g)
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> R -

Ao-As /IR Row Adflress X(//////R_ Column Address X777/ /// I,

e towLis2) —»]

we  ZIIIN. YT
= [T UL,
o1 77— o), TR )

V/// : Don't care.
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READ-MODIFY-WRITE CYCLE

]

tRuwz)

-
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y

P tRP(30)—™]

RAS \ N
cAis _ [/ N /

no-ne 7 Torhsaams KX o X
e X
s T L T

— ot eyl
'{/001[ 9 _ Data-out }{M Data-in }W/////// ///////////
teizu //// : Dont care,
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FAST PAGE MODE READ CYCLE
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" AO~A8

VO 1~
/0 4

» trasp(a) <
\_
terppy | [ toste —————» [ tecun) — > [* tashee ™ | terpuy
il treo(e) tcre) | toaspo)  ter) tcas(io) ~
~ e tcas(io)» > -
- -
J \! % % /
«—— tAR(16) »
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- - - - N
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B fA:I«(s) *‘ taag > tARH(3g)
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-t -t P itag- > a =)
7 - A ma— a r n
T % \% \ W
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toea2s) toears) . N
OEA(23) ¢

Y. /////////////

Vi ///////

/ /////////
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[————t RAC(4) >
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_.
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!
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»
L
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- 1OFF(26)

toez(en

|

CL2(12)

/4

: Don't care.
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RAS

CAS

A0~A8

1O 1~
/0 4

tap(s0)
trasp(az)
X AN
teRr(ta) «——osHEs) tpo@dt)——»  la— tRSH(28)—p]
tRED(30) ——>- tcaspo) | terge) teaspo)  top) tc;xsaq R t cm’u;)
a 7 N 7 N /
j——— tRAD(35)—>| traL(1s)
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> »—I¢ » <
mr Row W: Column mrwumn Column w // /////////
) towi(s2) ™ r towL(sz) ™ tow(s2)
twosisn) ¢ twi twenuas) twoss tRWL(ss)t
- WCH(48) -« > e | WCH(48)
Y m i L
t +| tweo) twes) >
< twpiso) L« tweso)
toeHe) toeH(24) toem(24)
toeD(es) toeo(es)
l«——— tDHREY) > »
tpsi(zz) toH(o) tbs(zz) toreny | tosey toH(20)
. < " S e |
TR een FRR. vaein BY/X. vaein X777

/)

: Don't care.
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FAST PAGE MODE READ-MODIFY-WRITE CYCLE
trr(20)
- trasp(a2)
. —_—
RAS N /N
teshs tPRMW(43)———» —— 1
tCRP(13) s /€ )‘ (43) RSH(28) terp (13‘
- 9 tepie) tcp) a
. toasp0)__ .| o LCAS(10) o o YoAs(10j
- CAS / t \ A N 1 N /7
RAD(35)
e e traL(1g)
tasrs) trans) _LASC(17) toaris) ASC(17) tean(is) tasc) | toan(s
/ W/%Z
no-a8  ////IRRowX// X Column (Colum  Column X777/ 1111/
towLis2) towLis2) tow_l_(iz)
Tt —
t
" tRwo(36)— A9
RGS(39) le— towWD(14)—s!- L« toWD(14)—» le— toWD(14)-04
WE Y N_| sj/ y
- tawp(19)—»] -—J tawo(ig)— tawpyie)—»]
twe(so) twe(s0) P— tweiso)
toea2g) toea23) r \ |
- e OEA(23!
oE \TJT Lf 1
toep(s) toeo(es) toED(2s)
t
CcAc e toPA(2) - o topPa(2)
- "A:}(a) > e | taae |
toEz(an) [>He toezen tDH(ao)t 27) towgo)
< tDH(20) Ddd T
tracw tosza)| tosz2) tosiz)|
1/0 1~ High-Z .
/0 4 % In 5'——5?11 In E————
toLz(i2) Out terzz) Out toiz(iz) O;}//
: : Don't care.
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RAS ONLY REFRESH CYCLE
-t troo) »>
< : tras(31) t—— tRP(30)———
——— N \
RAS terp(ta) tRPC(34)
l(—b
CAS _/‘—‘ \_/
tasnus) | | tRAHUS)

no-ns LR Pen T i i

Note: WE, OE = Don't care. /// : Don't care.

CAS BEFORE RAS REFRESH CYCLE

fe—— tre(s) —»

/ \_

T

< trouo)
(a—— tRP(30)——» tras@)

RAS /| tercen N

teeng) [ » L— tcHrg ——— >
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<> torr(e) '
/0 1~ —-——-\z High-Z
1104 ———

Note: WE, OE, AO~A8 = Don't care. W : Dont care.
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HIDDEN REFRESH CYCLE (READ)
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\ / “S&\_

lt——————— tAR(1e————»
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- P
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vons T T XKTIXcam X,
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twes(st)

ot
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OE

I
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HIDDEN REFRESH CYCLE (EARLY WRITE)

RAS
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WE

OE

o1~ LR

Vo4

SO (.., D——

«— tmsm):] E tre(30)-»

l«- tcHR(6) iu:—hn?(m——»

. tmose
«————— tRASE) —————————» tRP(30)-—»
N Zl \
———————— taAR(1——»
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3 <« tRCD{33) < tRSH(28)-p
_/ N
4— tRAD(35) > traL(18) -
tasrue) | | tRaH4s)  tascun
t— teangs)
AO-AS ow olumn

I

tweses1)

— tweHs)

twe(so)

T

T

T

-
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—P

—— tpHeo)———>

toHREY) —

Valid Data-in
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: Don't care.
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CAS éEFORE RAS REFRESH COUNTER TEST CYCLE

RAS N 7 k
CAS N Zl N i
. s TN s X
M READ CYCLE tros) “ » :—AA:Z)AC“)_—’) . ::::::
= T —— U
= T, //@{ T
o ot Valid Data-out :ﬂ
B WRITE CYCLE —" tWP(W)m—mi ’
w ™ =Y
= T
llgo.l; High.z | tg:csﬁsd v<a—“:‘—ia—taf.::vw14)i’ tCWL(SZ)—
B READ-MODIFY-WRITE CYCLE tawo(ig)——» Tw:gg'-(fa)——-»
R I \ /
oF //////////////////////////////////////y»Ii‘?":J 1
o 01: High-Z @ out ”Dsw?n >

: Don't care.
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20 PIN PLASTIC DIP (300 mil) (Unit: mm)

24.14 (20.3)

A

0.5 (MIN)
5.0 (MAX)

P IR
P

2.5 (MIN)

D :
O 3
BN NN [y NN [y NN N [ RO [ NN [ NEMDN [ RN By o ’

® O,
/\? \
1.75 (£0.10) 0.49(20.1)
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T-86-23-17
~ AAATM304
CMOS 256K x 4 Dynamic RAM

0°~ 185°

8.15(x0.2)

025(33%)




AAATM304
CMOS 256K x 4 Dynamic RAM

26 PIN PLASTIC SOJ (Unit: mm)

17.15 (£0.12)

A

O rmrirg e N O O o

Lt

7.62 (£0.12)
8.45 (£0.12)

O

N Ny Ny O | N Oy Ny i

0.84 (+0.10)

N
|/
(MAX) |

1.27 (TYP)

0.44(0.1)

0.80 (MIN)
 3.60

P
|

el
Lett

6.8 (+0.3)
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AAATM304

CMOS 256K x 4 Dynamic RAM
L]

20 PIN PLASTIC ZIP (Unit: mm)

B 25.81 (£0.3) 2.85 (+0.2)
7z 1§ Y S
INDEX ol g
— = :
] | SEATING i
AN Z 1
PLANE ?,
U e |
L )
! ’ ettt ol +0.1
1.27 (TYP) 0.53(0.1) 0.2 (4)-07)
® 2.54 (TYP)
BOTTOM VIEW
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N M B/ SEMICONDUCTOR DIV

ORDERING INFORMATION

3dE D WM bL429234 00002LA 5 N NMB

AAATM30XX - XX

SPEED 06
07 :
08 :

PACKAGE

MODE

(S I

: 60ns

70ns
80ns

P : PLASTIC DIP
J:
Z : PLASTIC ZIP

PLASTIC SOJ

: FAST PAGE
: Static Column

T-46-23-17

NMB SEMICONDUCTOR CO., LTD. reserves the right to make changes to the product described herein, and does not

assume any liability which may occur due to the use or application of the product described.

NMB SEMICONDUCTOR CO., LTD.

SALES HEADQUARTERS TOKYO SALES OFFICE

Shin-nihon Kaikan Building
7-18, Mita 3-chome, Minato-ku

1580 Yamamoto
Tateyama-shi
Chiba 294, Japan
Tel: 0470-23-3121
Fax: 0470-23-2171

Tokyo 108, Japan
Tel: 03-455-3461
Fax: 03-454-8633

NMB TECHNOLOGIES INCORPORATED

9730 Independence Ave.
Chatswarth, CA91311, U.S.A,
Tel: (818) 341-3355

Fax: (818) 341-8207
TWX: (910) 494-1232
Telex: 651340

%

July, 1980




