N M B/ SEMICONDUCTOR DIV

FEATURES

m 1,048,576 x 1 bit Organization B Low Power Operation

W Single 5V +10% Power Supply — Standby current (CMOS)
| Performance Ranges: imA
- 3 i} — Operating current 60mA
Para__meter 06 |07 | -08 m 512 Refresh cycles
%gészA'l?me gons| 7ons| sons distributed across 8ms
— W All input and output
Max. CAS
Access Time CMOS compatible
Max. Golumn ® Refresh modes:
_IA_ldr:;ess Access | 30ns| 35ns| 40ns ——-—R AS only, ——C AS before
Min. Road/Write RAS and hidden refresh
Cycle Time 110ns} 130ns| 150ns B High reliability plastic

18 pin 300 mil wide DIP,
plastic 26pin SOJ, and
plastic 20pin ZIP.

W Fast page mode operation
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DESCRIPTION

The AAATM300 is a high speed, 1,048,576 x 1 bit CMOS dynamic random access
memory. Fabricated with leading edge CMOS technology, the AAATM300 offers a
combination of features which are unattainable with NMOS technolgy, namely, speed,
power and inherently high CMOS reliability.

The AAATMBO00, with its fast page mode operation can allow random or sequential
access of up to 1,024 bits within a row with cycle times as fast as 35ns. Because of
static circuitry, the CAS clock is no longer in the critical timing path.

The flow-through column latch allows address pipelining while relaxing many crm-
cal system timing requirements for fast speed.

Multiplexed address inputs permit AAA1M300 to be packaged in a standard 18-pin
plastic DIF, 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~A9 Address Inputs
RAS Row Address Stroba
CAS | Column Address Strobe

Din Data Input

Dout Data Output

WE Write Enable

Vee +5V Supply

Vss Ground

NC No Connection

|  9000-1354




AAA1TM300

CMOS1M x 1 Dynamic RAM

N M B/ SENICONDUCTOR DIV  32E D NN k429234 0000230 2 MENMB

17-46-23-15

FUNCTIONAL BLOCK DIAGRAM

WE - - «— 0 Di
WE O — WE Clock Data-in Buffer Din
J— CASClock ™ Generator
CAS O————@— Generator G
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v N ¥
Column Address N] Column Decoders Data
A0O0— j'> Buffers ﬁ> & Ou(t?ut Control [ Bgf‘f’é . Dout
At1o— > locks
A20— I
- Refresh »| Sense Amplifiers ﬁ
A3 0— o Controlier /0 Logic
A4 O0— +
A5 o— -0 Y/cc
Refrash j E —0O Vss
A6 O0— Counters
A7 O—]
Aso— JL. \
(0]
A9 O—i> Row Address > ]
3] Memo
Buffers 3 :> Are ayry
§ 3 (1,048,576)
— — - ‘ Substrate
RAS O————  RASClock [ > Bias
Generator Generator
ABSOLUTE MAXIMUM RATINGS
RATING SYMBOL VALUE _UNIT * Permanent device damage can occur if ab-
Voltage on Any Pin Relativeto Vgg | Vin,Vout ~1to7 v solute. maximum. ratings are excieeded.
Voltage on Ve Relative to Veg Ve At07 Vv Functlon.a! operation s_houl_d be restnctgd to
Storage Temperature (Plasti) Tt Test0128 pry the conditions as detailed in the operational
9 — P - g - sections of this data sheet. Exposure to ab-
Power Dissipation Pd 600 mw solute maximum rating conditions for ex-
Ambient Operating Temperature Ta 010 +70 °C tended periads can affect device reliability.
DC OPERATING CONDITIONS
SYMBOL PARAMETER MIN. NOM MAX. UNIT
Vee Supply Voltage 45 5.0 55 v
Vss Supply Voltage 0 v
Vi {nput High Voltage, All Inputs 24 65 v
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, V¢ = 5.0 V £10%)

SYMBOL PARAMETER SPEED| MIN. MAX. | UNIT TEST CONDITIONS NOTES
leoy Average Vg Power Supply -06 80 mA | tgg =1tge (min.)
Gurrent (Operating) -07 70 mA | RAS, CAS, Address cycling 1,2
-08 60 mA
lcca | Vec Supply Current (TTL standby) 2 mA | RAS and CAS at Vj. All Other Inputs 2Vgg
lcos Ve Supply Current -086 80 mA | tge = tpe (Min.)
(RAS only Refresh) -07 70 mA | RAS cycling, CAS =V 1
-08 60 mA
lees Ve Supply Current -06 50 mMA | tpg = tpe (min.)
(Fast page mode) -07 40 mA | RAS=V, . 1,2
-08 30 mA | CAS, Address cycling
lees Vee Supply Current -06 80 mA | tge =tgc (Min.)
(CAS before RAS Refresh) -07 70 mA | RAS, CAS cycling 1
-08 60 mA
locs Ve Supply Current . 1 mA | RAS and CAS 2 V0.2V
(CMOS standby) All Other Inputs 2 Vgg
Iy Input Leakage Current -10 10 pA | OV 2V 2565V Others = 0V
(Any input pin)
I Output Leakage Current -10 10 pA | RASatVy, CASatVy
(For high impedance state) OV <Voyr< 6.5V
Vou Output High Voltage 24 v lon=-5.0mA
VoL Output Low Voltage 0.4 \ loo=4.2mA

Notes: 1. lgcs, lcear locs @and Iggs depend on cycle rate.

2. lgct and Igc4 depend on output loading. Specified values are obtained with outputs open.

CAPACITANCE (0°C < Ta < 70°C, Voo = 5.0 V £10%, f = 1 MHz2)

SYMBOL PARAMETER MIN. MAX. UNIT
Cn Address, Dy — 4 pF,
Cin RAS, CAS, WE - 4 pF
Cour Dout - 6 pF
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A.C. OPERATING CONDITIONS (0°C < Ta < 70°C, Vgc = 5 V + 10%, Vgg = 0 V) (NOTES 3, 4, 5)

NoO. SYMBOL PARAMETER AAA1TM300-06 [ AAATM300-07 | AAATM300-08 UNIT |NoTES
JEDEC | STD. . MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
1 | touav toac Access Time from CAS —_ 15 — | 20 — | 20 ns 6
2 |toheqy | topa Access Time from CAS Precharge — 30 — 35 —_ 40 ns 13
3 | tavav taa Access Time from Column Address —_ 30 —_ 35 —_ 40 ns 7
4 | tpuray thac Access Time from RAS — 60 — 70 — 80 ns 6
5 |tacichr | tosu CAS Hold Time 60 —_ 70 — 80 — ns
6 {taucht | tcHr CAS Hold Time (CAS before RAS 30 — | 30 — | 30 — ns
i Refresh) .
7 |tonocre | torn CAS Precharge Time 10 — 10 — 10 — ns
8 |touzcre | tepr CAS Precharge Time (CAS before RAS | 30 — 40 —_ 40 - ns
Counter Test)
9 |tonocre | tep CAS Precharge Time (Fast Page Mode) | 10 —_ 10 — 10 — ns
10 | toricHi | toas CAS Pulse Width 15 [10K 20 |[10K 20 (10K ns
1 ltoire | tosm CAS Setup Time (CAS before RAS 10 — 10 — 10 — ns
Refresh)
12 | to1qv torz CAS to Output in Low-Z 0 —_ ] — ] —_ ns 8
13 |tonore | torp CAS to RAS Precharge Time 5 —_ 5 — 5 - ns
14 | toiwe | town CAS to WE Delay Time 15 —_ 20 — 20 — ns 11
15 | toLiax tcAH Column Address Hold Time 10 -— 15 —_ 15 —_ ns
twiiax ' :
16 | tariax tan Column Address Hold Time Referenced | 50 — §5 — 60 — ns
to RAS
17 | tavele tasc Column Address Setup Time 0 —_ 0 — 0 —_ ns
18 | tavani tRaL Column Address to RAS Lead Time 30 —_ 35 — 40 —_ ns
19 | tavwie tawo Column Address to WE Delay Time 30 — 35 T— 40 _— ns 11
20 | toLipx ton Data Hold Time 10 — 15 — 15 —_ ns 12
twiiox
21 | taLiox toHR Data Hold Time Referenced to RAS 50 — 55 - 60 — ns
22 | tovore tos Data Setup Time 1] —_ 0 —_ 0 — ns 12
tovwiz
23 | tonaax torr Output Buffer Tum-off Delay Time 0 15 0 20 0 20 ns 10
24 {toyimnt | tRsn RAS Hold Time 15 - 20 — 20 — ns
25 | tazatz | tRp RAS Precharge Time 40 — 50 — 60 —_ ns
26 | tatprr | tras RAS Pulse Width 60 [100K | 70 |[100K | 80 |[100K | ns
27 | tavipm trasp RAS Pulse Width(Fast Page Mode) 60 [ 100K { 70 100K | 80 100K | ns
28 {tac | tRep RAS to CAS Delay Time 15 45 20 50 20 60 ns 6
29 | tanocre | trro RAS to CAS Precharge Time 0 — 0 - 0 - ns
30 | tRLiav trap RAS to Column Address Delay Time 15 30 15 35 15 40 ns 7
31 {tawee | two RAS to WE Delay Time 60 - 70 — 80 — ns 1
32 jtonewre | tReH Read Command Hold Time 0 — 0 —_ 1] — ns 9
33 | thuowre | mAH Read Command Hold Time Referenced 0 — 0 —_ 0 — ns 9
to RAS
34 | twnoore | tres Read Command Setup Time - 0 - 0 - 0 — ns i
35 | thioRle tre ‘Random Read or Write Cycle Time 110 — | 130 — | 150 —_— ns . i
36 | torocte tec ﬁd?)%g )or Write Cycle Time (Fast Page 35 —_ 40 —_ 45 - ns | 13,14 ‘) |
37 | tRiope tawe Read-Modify-Write Cycle Time 135 — | 155 — |175 -
38 |toociz | trrwe R:ea%cti-%gfmgvdrg;a Cycle Time 60 — 75 —_ 80 — ns |13,14
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12.

13.
14,

NO. SYMBOL PARAMETER AAA1M300-06 AAA1M300-07 ( AAATM300-08 uniT |noTes
- JEDEC STD. MIN. | MAX. | MIN. | MAX. | MIN, | MAX,
39 | taer ther Refresh Period — 8 — 8 —_ 8 ms
40 | thuiax tRAH Row Address Hold Time 10 — 12 —_ 12 —_ ns
41 | tavae tasn Row Address Setup Time 0 - 0 —_ 0 —_ ns
214 ty Transition Time (Rise and Fall) 3 50 3 50 3 50 ns 4,5
43 | toiswnt | twen Write Command Hold Time 10 —_ 15 — 15 — ns
44 | tRLiwne twer Write Command Hold Time Referenced | 50 _ 55 — 60 — ns
to RAS
45 | twuwht | twe Write Command Pulse Width 10 — 15 — 15 —_ ns
46 | twree | twes Write Command Setup Time 0 —_ 0 —_ 0 _ ns 11
47 | twcmt | tow Write Command to CAS Lead Time 15 — 20 — 20 — ns
48 | tauirmt | tawe Write Command to RAS Lead Time 15 —_ 20 — 20 — ns
Notes: .
3. An initial pause of 200us 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).

AC measurements assume ty=5ns. All AC parameters are measured with V| (min.)2Vgg and Viy(max.)sVge and with a
load equivalent to two TTL loads and 100pF.

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

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

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

Assumes three state test load (SpF and a 380 Ohm Thevenin equivalent).

Either tgop or trpy Must be satisfied for a Read cycle.

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

voltage levels. .

. twes: thwo: towp and tawp are not restrictive operating parameters. They are included in the data sheet as electrical

characteristics only. If tycs2twes(min.), the cycle is an early write cycle and data-out pin will remain open circuit (high
impedance) throughout the entire cycle. If fawp2trwp(min.), towp2towp(min.) and tawp2tawp(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.

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

Access time is determined by the longer of taa, toac OF topa-

tasc2tcp to achieve tpg(min.) and tgpa(max.) values.
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READ CYCLE
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EARLY WRITE CYCLE
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READ-MODIFY-WRITE CYCLE
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< traspen < tnp(%),
—
RAS \ N
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FAST PAGE MODE EARLY WRITE CYCLE o ) . ' )
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s i -
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Dout High-Z

/// : Don't care.
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FAST PAGE MODE READ-MODIFY-WRITE CYCLE
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RAS ONLY REFRESH CYCLE )
< trRo(as)
< tRasze) «——— tRP(2s) —— >
m— \ i N
RAS tcRpr(13) o trec(2e)
I‘——P - »
CAS ____./‘— . \——/
tasria1)| | traH(0)

ao-as LR Fon XTI r r v

Dout High-2

Note : WE , A9 = Don't care. /// : Don't care.

CAS BEFORE RAS REFRESH CYCLE

«— tnp(as)——»: tRAS(::)c - (¢ tRres—»
RAS ___/‘ tRPC(29) S ZF \—
= ="
_Z_LJOFF(%) High-Z
Dout i'a

Note : WE , AO~A9 = Don't care. W /1 - Don't care.
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HIDDEN REFRESH CYCLE (WRITE)

T
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CAS BEFORE RAS REFRESH COUNTER TEST CYCLE

< trAs(2) » [« tRP(25)
_—
RAS N i %

¢——————— tRSHER4)———————»

tesr(1)

CAS _—'\ V | Zl \ 7
wo-a8 7777777 connnasess KT,
B READ CYCLE e—— tRos(3H —» <—M2Ac(1)—:: d. :::::
we Ly , UL
Dout High-2 ; : Valid Data-out ‘tIOFFm)’E-——
B WRITE CYCLE - ‘\M’«wﬁ
wE i t NS 7/
CL I R
Dout High-Z — —
M READ MODIFY WRITE CYCLE _ ‘—_:m(:;:: ;&352)““;’"*
S t e T

Din T T R e 1

- taa) ———»

C—IQAG“)——————P

—— toLz(iz) - torF(23)»
_ HighZ : 1
Dout % VeidDaterot | _p—— ;
1

A9 ; Fixedto "L" or "H" m : Don't care.
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18 PIN PLASTIC DIP (300 mil) (Unit: mm) : ) )

21.60 (£0.3)

A

(1@
©)
) ﬁ‘o ~15°

M rirlr —
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D % 3
o 2
O :" ® 59
R O O Y. ?L(C}
[Te]
® 3
2
2 _
o =
s g
| \ ¥ 5
(=]
i 1
i

2.5 (MIN)

Ing

2.54 (+0.25) 1.75 (£0.10) ' 0.49(+0.1)
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26 PIN PLASTIC SOJ (Unit: mm)

17.15 (£0.12)

A

1 riri O

\

P
P
g |

7.62 (£0.12)
8.45(20.12)
6.8 (20.3)

ol
| Bl

I

|

JE N Iy |

0.84 (+0.10)

N\
L
(MAX)

0.44(0.1) 1.27 (TYP)

0.80 (MIN)
3.60
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20 PIN PLASTIC ZIP (Unit: mm) )
25,81 (£0.3) 2,85 (£0.2)
/ [ & g f
INDEX 3 g
o 3 2
L S
SEATING P J
PLANE g [
oV
AL o
>l +0.1
127 (TYP)  0.53(x0.1) ~<-0.25(%7 )
ot —
@ 2.54 (TYP)
BOTTOM VIEW
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L ]
ORDERING INFORMATION

AAATM30X X -

b
b

SPEED

PACKAGE

MODE

Ne T -

(]

: 60ns
: 70ns
: 80ns

: Plastic DIP
: Plastic SOJ
: Plastic ZIP

: Fast Page
: Static Column
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