AAA1TM300 Fast Page Mode
CMOS 1M x 1 Dynamic RAM

DESCRIPTION

The AAATMB300 is a high speed, 1,048,576 x 1 bit CMOS
dynamic random access memory. Fabricated with leading
edge CMOS technology, the AAAT1M300 offers a combi-
nation of features which are unattainable with NMOS
technology, namely, speed, power and inherently high
CMOS reliability.

The AAATM300, 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 critical system timing requirements
for fast speed.

Multiplexed address inputs permit AAATM300 to be pack-
aged in a standard 18-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 avail-
able 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.

FEATURES

1,048,576 x 1 bit Organization
M Single 5V +10% Power Supply
B Performance Ranges:

Parameter -06 -07 -08
Max. RAS 60ns 70ns 80ns
Access Time
Max. CAS. 15ns 20ns 20ns
Access Time
Max. Column
Address Access 30ns 35ns 40ns
Time
Min. Read/Write 110ns | 130ns | 150ns
Cycle Time

M Fast page mode operation
B Low Power Operation
— Standby current (CMOS) 1mA
— Operating current 60mA
W 512 Refresh cycles distributed across 8ms

MIn slow refresh version 512 cycles (A ~A,)/64msec
during data retention.

M All input and output clocks are fully TTL and CMOS
compatible

B Refresh modes:
RAS only, CAS before
RAS and hidden refresh

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

PIN CONFIGURATION

PIN NAMES
AO~A9 Address Inputs

RAS Row Address Strobe
CAS s Column Address Strobe
Din Data Input

Dout Data Output

WE Write Enable

Vee +5V Supply

Ves Ground

NC No Connection
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AAATM300
CMOS 1M x 1 Dynamic RAM

FUNCTIONAL BLOCK DIAGRAM
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RAS O—*  RASClock Bias
Generator Generator
ABSOLUTE MAXIMUM RATINGS
RATING SYMBOL VALUE UNIT
Voltage on Any Pin Relative to Vg Vin, Vout -1t07 \
Voltage on V. Relative to V¢ Vee 1107 \J
Storage Temperature (Plastic) Tstg -55t0 125 °C
Power Dissipation Pd 600 mwW
Ambient Operating Temperature Ta 0o +70 °C

* Permanent device damage can occur if 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 can affect device reliability.

DC OPERATING CONDITIONS

SYMBOL PARAMETER MIN. NOM MAX. UNIT
Vee Supply Voltage 4.5 5.0 5.5 v
Vo Supply Voltage 0 \)
Vi, Input High Voltage, All inputs 24 6.5 \
V. Input Low Voltage, All Inputs -1.0 0.8 A

Note: All voltage values in this data sheet are with respectto V.
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AAATM300
CMOS 1M x 1 Dynamic RAM

DC ELECTRICAL CHARACTERISTICS (0°C < Ta < 70°C, V.= 5.0 V +10%)

SYMBOL PARAMETER SPEED | MIN. | MAX. | UNIT TEST CONDITIONS NOTE
loeq Average V. Power Supply -06 80 mA tac = toc (Min.)
Current (Operating) -07 70 mA RAS, CAS, Address cycling 1,2
-08 60 mA
leca Vo Supply Current 2 mA | RAS and CAS at VIH.
(TTL standby) All Other Inputs 2 Vg
los V¢ Supply Current -06 80 mA | .=t (min)
(RAS only Refresh) -07 70 mA RAS cycling, CAS = VIH 1
-08 60 mA
lece V.. Supply Current -06 50 mA toe = Lo (Min.)
(Fast page mode) -07 40 mA RAS =V, 1,2
-08 30 mA CAS, Address cycling
lecs V.. Supply Current -06 80 mA toe = tag (Min.)
(CAS before RAS Refresh) -07 70 mA RAS, CAS cycling 1
-08 60 mA
lecs Ve Supply Current 1 mA | RAS and CAS 2V ~0.2V
(CMOS standby) All Other Inputs 2 Vg,
leer Slow Refresh Operating 1 mA All Inputs Stable at CMOS Standby level
Current (T, = 125psec, during RAS precharge
Toas S 1usec)
18] Input Leakage Current -10 10 WA | OV2V, 255V, Others = 0V
(Any input pin)
Hol Output Leakage Current -10 10 pA RAS at VIH, CAS at VIH
(For high impedance state) oV < VOUT 5.5V
Vou Output High Voltage 24 \ IOH = -5.0 mA
Vo Output Low Voitage 04 v lo, =4.2mA
Notes:
1. leey loca locs @Nd 1o depend on cycle rate.
2. ls, and 1., depend on output loading. Specified values are obtained with outputs open.
CAPACITANCE (0°C < Ta<70°C, V.= 5.0 V +10%, f = 1 MH2)
SYMBOL PARAMETER MiIN. MAX. UNIT
C. Address, Din — pF
Cun RAS, CAS, WE — pF
Cour Dout — pF
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AAATM300

CMOS 1M x 1 Dynamic RAM
#

A.C. OPERATING CONDITIONS (0°C < Ta<70°C, V=5V £ 10%, V,, = 0 V) toresa.4.8

SYMBOL MM1M300-06| MM1M300-07) MM1M300-08
NO. PARAMETER UNIT| NOTE
JEDEC | STD. MIN. | MAX. | MIN. | MAX.| MIN. | MAX.
1| oo toac Access Time from CAS - 5] — | 20 — | 20| ns | 6
2 | S teon Access Time from CAS Precharge - 30| — 3B | — 40 | ns 13
3 tvav ta Access Time from Column Address - 30 — 3| — 40 | ns
4 !t tanc Access Time from RAS — 60 | — 70| — 80 | ns
5 | oo tosn CAS Hold Time 60 | — 70 | — 80| — | ns
6 | twicowm toun TAS Hold Time (CAS before RAS 30| — | 3| — | 3| — |ns
Refresh)
7 | toooe | loow CAS Precharge Time 10| — 10| — 10| — | ns
8 | tueew | tomr CAS Precharge Time (CAS before 30| — | 40| — | 40| — | ns
RAS Counter Test)
9 |ty | br CAS Precharge Time (Fast Page 10| — 10| — 10| — | ns
Mode)
10 | toscm toas CAS Pulse Width 151 10K | 20| 10K | 20| 10K | ns
M|ty toen CAS Setup Time (CAS before RAS 10 | — 10| — 10| — | ns
Refresh)
12 | toav tos CAS to Output in Low-Z o| — 0| — o| — | ns | 8
13 |t tore CAS to RAS Precharge Time 5| — 5| — 5] — | ns
14 | tywe | tows TAS to WE Delay Time 5] — | 20 — | 20| — | ns| 11
15 | o toan Column Address Hold Time 10| — 15 | — 15{ — | ns
tWLM)(
18 | toax ta Column Address Hold Time Referenced 25 | — 3% — 3| — | ns
to RAS
17 | twer te Column Address Setup Time 0 — 0| — 0f — | ns
18 | tummn ta Column Address to RAS Lead Time 30| — | 38| — | 40| — | ns
19 | tywe tawo Column Address to WE Delay Time 30| — 3| — 40| — | ns 11
20 | tyex o Data Hold Time 10| — 15 | — 15| — | ns | 12
tWLIDX __
21 | toox toum Data Hold Time Referenced to RAS 50 | — 55| — 60| — | ns
22 | tew tos Data Setup Time 0| — 0| — 0| — | ns 12
Adid 3
23 | topox torr Output Buffer Turn-off Delay Time 0 10 0 10 0 10 | ns 10
24 |t tagi RAS Hold Time 5] — | 20 — | 20| — | ns
25 | thyono tee RAS Precharge Time 0 — 50 | — 60| — | ns
26 | o taas RAS Pulse Width 60 | 100K | 70 | 100K | 80 | 100K| ns
27 | o toase RAS Pulse Width(Fast Page Mode) 60 | 100K| 70 | 100K | 80 | 100K | ns
28 |t taco RAS to CAS Delay Time 15| 45| 20| 50 | 20| 60| ns | 6
20 | thoce | o RAS to CAS Precharge Time 0| — 0| — 0f — | ns
30 |t too RAS to Column Address Delay Time 15| 30| 15| 35 151 40 | ns 7
M| tiwe town RAS to WE Delay Time 60 | — 70 | — 80 | — | ns | 11
32 | thowe taeu Read Command Hold Time 0| — 0| — 0| — | ns 9
33 | tyewe A Read Command Hold Time Referenced 0| — 0| — 0 — | ns 9
to RAS
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AAATM300
CMOS 1M x 1 Dynamic RAM

SYMBOL MM1M300-06| MM1M300-07 | MM1M300-08
NO. PARAMETER UNIT| NOTE
JEDEC | STD. MIN. | MAX. | MIN. | MAX.| MIN. | MAX.

34 |ty tacs Read Command Setup Time 0 — 0 —_ 0 — | ns

35 | tooae toc Random Read or Write Cycle Time 10| — | 130 ) — [ 150 | — | ns

36 | tocee toe Read or Write Cycle Time (Fast Page 35| — 40 | — 45 | — | ns | 13,14
Mode)

37 | Y tawe Read-Modify-Write Cycle Time 135 | — | 186| — [ 175 — | ns

38 | teocw tonwe Read-Modify-Write Cycle Time 60 | — 7% | — 80 | — [ ns | 13,14
(Fast Page Mode)

39 |t taer Refresh Period - 8| — 8| — 8 | ms 15

40 | to . taan Row Address Hold Time 10| — 12 — 12| — | ns

41 | toas ten Row Address Setup Time ol — 0| — 0| — | ns

42 t t Transition Time (Rise and Fall) 3 50 3 50 3 50 | ns 4,5

43 |t twen Wirite Command Hold Time 10| — 151 — 15| — | ns

4 |t twca Write Command Hold Time Referenced 5 | — 55 | — 60| — | ns
to RAS

45 | tuiwm twe Write Command Pulse Width 10| — 15 — 151 — | ns

46 | by twes Write Command Setup Time of — 0o — 0| — | ns 11

47 | by | tow Write Command to CAS Lead Time 5 — | 20} — | 20| — | ns

48 | tyme | twe Write Command to RAS Lead Time 15| — 20| — 20 — | ns

Notes: N
3. Aninitial pause of 200ps is required after power-up followed by any 8 RAS cycles before proper device operation is

12

13.
14.
. In slow refresh version, 512 cycles (A ~A,)/64msec is possible during data retention.

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 t.=5ns. All AC parameters are measured with V, (min.)2V,, and V, (max.)sV, . and with

a load equivalent to two TTL loads and 100pF.

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

between V, and V, .

. Operation within the t, . (max.) limit insures that t,, (max.) can be met. .. .(max.) is specified as a reference point only.

If 4., is greater than the specified t. . (max.) limit, then access time is controlled by 1, .

. Operation within the ., (max.} limitinsures thatt,, .(max.) can be met. t,, (max.) is specified as a reference point only.

If t,,, is greater than the specified t,, ,(max.) limit, then access time is controlled exclusively by t,,.

RAD

. Assumes three state test load (5pF and a 380 Ohm Thevenin equivalent).
. Eithert
. t,.{max.) defines the time at which the output achieves an open circuit condition and is not referenced to output voitage

or t_... must be satisfied for a Read cycle.

RCH RRH

levels.

- tyosr tawor town @Nd 1,4, are not restrictive operating parameters. They are included in the data sheet as electrical

characteristics only. If t,,..2t,..(min.}, the cycle is an early write cycle and data-out pin will remain open circuit (high
impedance) throughout the entire cycle. If t,,, 2t o(min.), t., o2t ,o(min.) and t,, >t (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 t, ,, 1., or t..,.

t,sc2t,p to achieve t, (min.) and t, (max.) values.
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AAA1TM300-53 Fast Page Mode
CMOS 1M x 1 Dynamic RAM

P

DESCRIPTION PIN CONFIGURATIONS

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 combi-
nation of features which are unattainable with NMOS
technology, namely, speed, power and inherently high
CMOS reliability.

The AAATMB300, 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 30ns. 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 critical system timing requirements
for fast speed.

Multiplexed address inputs permit AAATM300 to be pack-
aged in a standard 18-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 avail- Vecg|13 1A
able automated testing and insertion equipment. System
level features include single power supply of 5V + 5%
tolerance and direct interface with high performance TTL ZIP CAS Ves WE NG NG A A A A A

logic families. ‘ﬂzﬂ— u*l]- uﬂﬂ- ﬂ'ﬂ-_{{:ﬂ- n‘ﬂ- u‘*ﬂ- u“ﬂ-ﬂ'ﬂ-@

Ao Dout Din RAS NC A A2 Vec As A7

FEATURES

B 1,048,576 x 1 bit Organization
B Single 5V +5% Power Supply

M High Speed Operation PIN NAMES
Min. RAS Cycle Time .......... 100ns
Max. RAS Access Time....... 53ns Ao~A9 Address Inputs
Max. Power Dissipation ....... 420mW RAS Row Address Strobe
B Fast page mode operation —
B Low Power Operation CAS Column Address Strobe
— Standby current (CMOS) 1mA Din Data Input
— Operating current 80mA
M 512 Refresh cycles distributed across 8ms Do_ut Data Output
W In slow refresh version 512 cycles (A ~A,)/64msec WE Write Enable
during data retention. Vee +5V Supply
# Al input and output clocks are fully TTL and CMOS
compatible Vss Ground
M Refresh modes: NC No Connection
RAS only, CAS before
RAS and hidden refresh

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

NMB Semiconductor
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AAA1TM300-53
CMOS 1M x 1 Dynamic RAM

FUNCTIONAL BLOCK DIAGRAM
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ABSOLUTE MAXIMUM RATINGS
RATING SYMBOL VALUE UNIT
Voltage on Any Pin Relative to Vg Vin, Vout -1t07 v
Voltage on V. Relative to V4 Veo -tto7 v
Storage Temperature (Plastic) Tstg -5510 125 °C
Power Dissipation Pd 600 mW
Ambient Operating Temperature Ta 0to 470 °C

* Permanent device damage can occur if 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 can affect device reliability.

DC OPERATING CONDITION
SYMBOL PARAMETER MIN. NOM MAX. UNIT
Vee Supply Voltage 4.75 5.0 5.25 \J
Vs Supply Voltage 0 \Y
Vi input High Voltage, All Inputs 24 6.5 v
vV, Input Low Voltage, All Inputs -1.0 0.8 Vv

Note: All voltage values in this data sheet are with respectto V..
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AAATM300-53

CMOS 1M x 1 Dynamic RAM
]

DC ELECTRICAL CHARACTERISTICS (0°C < Ta < 70°C, V= 5.0V 15%)

SYMBOL PARAMETER MIN. MAX. UNIT TEST CONDITIONS NOTE
loct Average V. Power Supply 80 mA toe =ty (min.) 1,2
Current (Operating) RAS, CAS, Address Cycling
loca V.. Supply Current 2 mA RAS and CAS at V.
(TTL standby) All Other inputs > Vg,
lecs Ve Supply Current 80 mA o=t (min.)____ 1
(RAS only refresh) RAS Cycling, CAS = V,,
lecs Ve Supply Current 50 mA g = g (min.)
(Fast page mode) RAS =V, 1,2
CAS, Address Cycling
becs V.. Supply Current 80 mA e = toe (min.) 1
(CAS before RAS refresh) RAS, CAS Cycling
los | Voo Supply Current 1 mA | RAS and CAS 2 V,-0.2V
(CMOS standby) All Other Inputs 2 Vg
lees Slow Refresh Operating 1 mA Ali inputs Stable at CMOS Standby level
Current (T, = 125usec, during RAS precharge
Taas S 11s6C)
Iy Input Leakage Current -10 10 RA 0V 2V, 255V Others = OV
(Any input pin)
ooy Input Leakage Current -10 10 pA RAS atV,, CAS atV,,
(For high impedance state) VsV, ,,s55V
Vou Output High Voltage 24 v loy =—5.0 MA
Vo Output Low Voltage 0.4 \ lo =4.2MA
Notes:
1. loeys locar loce @Nd ;5 depend on cycle rate.
2. 1, and |, depend on output loading. Specified values are obtained with the output open.
CAPACITANCE (0°C < Ta<70°C, V. = 5.0V 5%, f = 1MHz2)
SYMBOL PARAMETER MIN. MAX. UNIT
Cw Address, Din — 4 pF
Cy RAS, CAS, WE —_— pF
COUT Dout — 6 pF
NMB Semiconductor 1-9
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A.C. OPERATING CONDITIONS (0°C < Ta < 70°C, V. = 5 V 5%, Vs = 0 V) NOTES3.4.9)

SYMBOL AAA1M300-53
NO. JEDEC | STD. PARAMETER MIN. MAX. UNIT NOTE
1ty torc Access Time from CAS — 15 ns 6
2 | thoor teen Access Time from CAS Precharge - 28 ns 13
3 tvav ta Access Time from Column Address — 26 ns 7
4 |ty taac Access Time from RAS - 53 ns 6
5 | tom | tosn CAS Hold Time 53 — ns
6 | twam | town CAS Hold Time (CAS before RAS 30 — ns
Refresh)
7 | tuoee | e CAS Precharge Time 10 - ns
8 | touee teor TAS Precharge Time (CAS before RAS 30 _ ns
Counter Test)
9 | tyece teo CAS Precharge Time (Fast Page Mode) 10 - ns
10 | tocm tons CAS Pulse Width 15 10K ns
1|t toen CAS Setup Time (CAS before RAS 10 - ns
Refresh)
12 | toay toz CAS 10 Output in Low-Z 0 — ns 8
13 | typme | tome CAS to RAS Precharge Time 5 - ns
14 | twe | two CAS to WE Delay Time 15 — ns 11
15 | toimx toa Column Address Hold Time 10 - ns
tWL!A)(
18 | toux ta Column Address Hold Time Referenced 23 - ns
to RAS
17 | twee tasc Column Address Setup Time 0 - ns
18 | tymm | Column Address to RAS Lead Time 26 - ns
19 | tywe Lo Column Address to WE Delay Time 26 - ns 11
20 | to.ox | Data Hold Time 10 - ns 12
twuox —
21 | toox toun Data Hold Time Referenced to RAS 50 -— ns
22 | tew tos Data Setup Time 0 —_ ns 12
tovwiz
23 | tpex toer Output Buffer Turn-off Delay Time 0 7 ns 10
24 | to tasi RAS Hold Time 15 - ns
25 | tyene tee RAS Precharge Time 40 - ns
26 | Yy ts RAS Pulse Width 53 100K ns
27 | tamms | S RAS Pulse Width(Fast Page Mode) 53 100K ns
28 |ty [ RAS to CAS Delay Time 13 45 ns 6
29 | by | tec RAS to CAS Precharge Time 0 — ns
30 | tia tasn RAS to Column Address Delay Time 13 27 ns 7
31 | by tows RAS to WE Delay Time 53 — ns 1
32 | tyome tocn Read Command Hold Time 0 - ns 9
33 | thowme b Read Command Hold Time Referenced 0 - ns 9
to RAS
34 | Yy tacs Read Command Setup Time 0 — ns
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AAA1M300-53

CMOS 1M x 1 Dynamic RAM
]}

SYMBOL AAA1M300-53

NO. JEDEC STD. PARAMETER MIN. MAX. UNIT NOTE

35 | o te Random Read or Write Cycle Time 100 - ns

36 | tecw toe Read or Write Cycle Time (Fast Page 30 — ns 13,14
Mode)

37 | tame | thwe Read-Modify-Write Cycle Time 1256 — ns

38 | too Goawe Read-Modify-Write Cycle Time 54 - ns 13,14
(Fast Page Mode)

39 |t teer Refresh Period — 8 ms 15

40 | to . ta Row Address Hold Time 8 - ns

41 | Lo tasn Row Address Setup Time 0 - ns

42 t t Transition Time (Rise and Fall) 2 50 ns 4,5

43 | o tucn Write Command Hold Time 10 - ns

44 |t tucn Write Command Hold Time Referenced 50 - ns
to RAS

45 |ty twe Write Command Pulse Width 10 - ns

46 | tyicwe tues Write Command Setup Time 0 - ns 11

47 | teicn towe Write Command to CAS Lead Time 15 - ns

48 | toia e Write Command to RAS Lead Time 15 —_ ns

Notes:

3. Aninitial pause of 200ps is required after power-up followed by any S_RTS 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 t.=5ns. All AC parameters are measured with V, (min.)2V and V, (max.)sV,. and with
a load equivalent to two TTL loads and 100pF.

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

6. Operation within the t__(max.) limitinsures thatt,, .(max.) can be met. t_ . (max.) is specified as a reference pointonly.
if .., is greater than the specified t,,, . limit, then access time is controlled by 1.

7. Operation within the t_, ,(max.) limitinsures thatt,,(max.) canbe met. t, (max.) is specified as a reference pointonly.
i 1.,, is greater than the specified t,, ,(max.) limit, then access time is controlled exclusively by t,,.

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

9. Eithert_ ., ort_.. must be satisfied for a Read cycle.

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

1. tyoe tawn towo 8N 1, are not restrictive operating parameters. They are included in the data sheet as electrical
characteristics only. If t,,..2t,..(min.), the cycle is an early write cycle and data-out pin will remain open circuit (high
impedance) throughout the entire cycle. If t_,, >t . (min.), t,, 2t o(min.) and t,, >t (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. o

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

13. Access time is determined by the longer of t, ,, 1., or t,.,.

14. 1,2t to achieve t, (min.) and t,,(max.) values.

15. In slow refresh version, 512 cycles (A ~A,)/64 msec is possible during data retention.
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AAA1TM300 SERIES

CMOS 1M x 1 Dynamic RAM
READ CYCLE
tre(3s)
tRaS(28) la— tRP(25)—»
—_—— —
RAS / N
tesH(s)

tere(13)

tRsH(4)

la—— tRCD(28)

la—— tCAS(10) ————]

ra—— tCRP(13) —

CAS

/ A\ /
le— tRAD(30) ‘RAL(18)4—[
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Dout

R
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trac) —»

N

toFF(23)
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—
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: Don't care.
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AAATM300 SERIES

CMOS 1M x 1 Dynamic RAM
EARLY WRITE CYCLE
RAS N J N\
cas _/ N A,
tasri4n) “;ug)m * Vzisilm) 'cmusl .
no-no /)R Fewwssess (77777 coumn accress X777/ /11T
WE i T
pin /1IN {///// i SR
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y//A : Don't care.

NMB Semiconductor 1-13



AAA1TM300 SERIES
CMOS 1M x 1 Dynamic RAM

READ-MODIFY-WRITE CYCLE

RAS N / |
s _/ A /

AO-A9 // /ﬁ Row Address @l Column Address WL.I //// / /////////////A
Y N Wi

i(:u) « tos) > tor(20)
oin LTI K. e vaein KG717//770100010 L
Dout HghZ " ’@l Valid Data-out 1 -
:Don'tcare.
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AAA1TM300 SERIES

CMOS 1M x 1 Dynamic RAM

FAST PAGE MODE READ CYCLE

RAS

CAS

\

tcrr(13)
»! [ RCD(28) ——

tRasp(n

tRp(es)

[e—— tesHis) ———— >

_/
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e —P

le— taR(1g)

l«—— tRAD(30) —»
trano) tasc(7y
- -

N

e tCAs(10) >

[+ tpcias) ™

terig) tcaspioy  tcp)

[ tRsHza) ™ | tcar(ia)

tcas(10)

e

tcmuj tean(s) | tascor)
R o

7 N 4 N Y/

-

tRAL(18) —»
tCAH(15)

A0~A9 /// ﬁ:

Row K7////IR

Column J@( Column W/ m

Coumn W///////////////7

- taas) tRAH(33)
tRes(as) trcH@E2) tacs(a4) tRCHE2) tRes(a4) tRCH(32)
i ]
we Ly
WE
twg) - tCPA(Z) IOFF(?) tOfF(zi)
tcacn) teaciy)
toac() re— torFesy [ 7 "
[¢— tRac(a Rannd
High-Z "
Dout g Vaiid }——@ Valid z—ﬁ] Valid_y———
—»l s
teizaz) teizoz) terz(iz)
m : Don't care.
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AAA1TM300 SERIES
CMOS 1M x 1 Dynamic RAM

FAST PAGE MODE EARLY WRITE CYCLE

trp(2s)
traspn >
—_—
RAS A ; N
terpra) PRSU .7 7T S——— ra— tpc(se)——»  ja— tASH24)—» .
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as _/ J R RN 7
le—— tRAD(30) ——I tRaL(18)
tasri | | tRAH(0) ‘ASEF) teaHns) | tascu teaH(s) hsc%:) toaH(15)
j—) Q—ﬂ Ry T< > » N—‘Pl
AO~A9 7/:7/:7/:’/:’/:28 Row mcmmn@%lumn @Z Column //// //////////
towLan r tewran i towLun
< twerue twesis) twosue | tworua twesaa)] | e ——
e w3 > R tweHas)
we LI ////V)T. LD WT Y
twpus) —» twes) b twpas) »
la——— toHRE2Y)
tosizz)|  |toHeo) tos(z2) toHzo)  tps(ez) toH(20)
S I
Oin  J7777//7777///7////7%C. Vaid Datarin m Valid Data-in 5@3 vaiid Datain X111/ 1111/,
Dout High-Z

m : Don't care.
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AAA1TM300 SERIES

CMOS 1M x 1 Dynamic RAM
FAST PAGE MODE READ-MODIFY-WRITE CYCLE
tre(25)
trasP(zn)
RAS N /N
terp(13) fesws eRwcie) tastze) tcrpr(13)
e 1 ol
Reo(e) terig) tcrg)
teas(10) o] «— lcasqo) e LCAS(10) —
CAS / /N E N /]
t
RAD{30) t t N
tasran) tRAH(40)_1ASC(17) CAH(15) tasci CAH(15) tascin tcaH(s)
AO-A9 /// mrﬂow@ Colum olum olumn W/ ////////
towen | | towan | | '.cw_L.@
tRwD(31)—* t tRwi(48)
tRcs(34) o towoga o tweus)| | tcwo(w—.l wees) || 'CWDM_‘ twris)

:
wE Ly

tAWD(19)—— le—1- tawn(19) le—1— tawn(19)
tos(e2) tps(es) tos22)| | tpweo)
toH(20) t|:>H(Izo)

Din LT R = Z
le— tcac() — te— tcac(t) —» - toac
tang) o tanm) tan)

e tRACH) toFF(23) torF(2a) toFF(23)

Dout High-2 G XVaid )y L)X valia ¥ L)X Valid p—

torzz) toLzz) terziz)

: Don't care.
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AAATM300 SERIES

CMOS 1M x 1 Dynamic RAM
RAS ONLY REFRESH CYCLE
tReias)
- tras(2e) tt——— {RP(25)————2]
Ea—
RAS N / N
terp(13) tRPC(29)
r‘—’
cas _/ A
tasr(41)] | tRAH(40)

s TR X

High-Z

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

CAS BEFORE RAS REFRESH CYCLE

tacas)

re— tRP(25)—» tras(26) » trp(25)——»
RAS / N / \_

tRPc(29)

tCF’N(7) -————————— tCHR(o) —

= T

torr(2s)

CAS

High-Z

J

Dout

Note : WE , AO~A9 = Don't care. m : Don't care.
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AAA1TM300 SERIES
CMOS 1M x 1 Dynamic RAM

HIDDEN REFRESH CYCLE (READ)

tre(s) tRo@Es) — g

it {RAS(26) ~—r ] |4 tRP(25) - f— tmm’j;f:
—_—
RAS N / N\ \

;i“”i”. le— tACDE8) 1RSH(24) - tCHR(E) »
s _/ W
NSO/ S Y S Y,

we Ly iy
Dout High-Z - 3@1 Valid Data-out —

: Don't care.
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AAA1M300 SERIES
CMOS 1M x 1 Dynamic RAM

HIDDEN REFRESH CYCLE (WRITE)

w 7L //@ «fii(///////////////////////////////////////”

tosez)

r-—— tDH(ZO)—’

-
Din /LI {//)I Valld Datzn e

toHR(21)
High-Z

Dout

m : Don't care.
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AAA1TM300 SERIES
CMOS 1M x 1 Dynamic RAM

CAS BEFORE RAS REFRESH COUNTER TEST CYCLE

RAS N B 7 k
s Y Zl: N il
no-as 7777777777 TR connn aaess K771/ T
B READ CYCLE tacs(s) —» qt—AA:s(:Acm_—: :»;cmm::
WE e t \
Dout High-Z 2 Valid Data-out ‘tlwm)’i—
B WRITE CYCLE . tweus) B
wWE L : e 7/,
Din Y T
Dout High-Z — —
B READ MODIFY WRITE CYCLE ::::::::: - e
SN, S: Wi
T
Din Y //{/1/////// I e U
Dout HghZ — Vaid Data-;t OFFm),E—
A9 : Fixed to "L" or "H" :Don‘tcare.
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AAA1TM300 SERIES

CMOS 1M x 1 Dynamic RAM

18 PIN PLASTIC DIP (300 mil) (Unit: mm)

1-22

21.60 (+0.3)
i
T
=Y
A err 5:/‘
3 §
i 3
= o
=4 ot a
O ~ i -2
O JJJ T 70 33
&
o
s Z
w 2
L Y
=
-4
2
]
I— ]
~—l~<—
2,54 (£0.25) 1.75 (£0.10) 0.49(20.1)
NMB Semiconductor




AAA1TM300 SERIES

CMOS 1M x 1 Dynamic RAM
26 PIN PLASTIC SOJ (Unit: mm)
17.15 (10.12)
D]
jam| /| 1
r
g & g
g & %
¥ 3 2
O 1
| A Dy 0 | ooy ——0 1
0.84 (+0.10)
B
v [

1,27 (TYP)

0.44(10.1)

|/
0.80 (MIN)
3.60 (M

NMB Semiconductor ) 1-23



AAA1TM300 SERIES
CMOS 1M x 1 Dynamic RAM

20 PIN PLASTIC ZIP (Unit: mm)

-

2.85 (£0.2)

2581(20.9)
- 8
| INDEX %
O’ &
o
SEATING
PLANE

LI

1.27 (TYP) 0.53(£0.1)

41N
wlinlnnlnnn/nE .
BOTTOM VIEW @

28(MIN)  10.16 (MAX)

0.25('36‘7

2.54 (TYP)

1-24
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AAA1TM300 SERIES

CMOS 1M x 1 Dynamic RAM
]

ORDERING INFORMATION

AAATM30XX - XXX

REFRESH S : Slow Refresh

53 : 53ns
SPEED 06 : 60ns
07 : 70ns
08 : 80ns
P : Plastic DIP
PACKAGE ) . pjastic SO
Z : Plastic ZIP

MODE 0: : x1 Fast Page
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I QE ﬁ\a@ m\f QU

EA}Q

AAA2800 SERIES - 256K x 1

,N M B/ SEMICONDUCTOR DIV

Y5£ D - ELIE“IE’.B'-} aooa33de ? - NMB
AAAIMSOO SERIES - 1M x 1

—T-ai-2R

WE {J
RAS(
NC O
A0

Aol
MC
A0
Aqll
Voo

ARBARA
335
B,

EEgEE
=
B

XFELE
AARgANR
5ERZE
AARARR

zZip
cAS‘ésWEMONc A Az Ay As As

7L
AgDoutDmRAS NC Ao A Voo As A7

el plodh el il el el el o

B33EE

TRELE

2

Vimianie

=
o)

R

TSOP(l) S TYPE

JSuSB® Xy
T I T

242

e=xay

TSOP() Q TYPE

“nwrn

e

S50
L ¢

MM2800 J8/J9 SERIES - 256K x 8/9

L MODULE

S MODULE

[ 1]




et il

N M B/ SEMNICONDUCTOR DIV

AAA1M300 SERIES - 256K x 4

4YSE D

B L429234 0000337 9 MM NMBT-9/-20

MM4M200 J8/J9 SERIES - 4M x 8/9

Nes () =D %c ()
s B =" [ ]
[ % D 0y @
A () == o AW
M d i Ay (5)
0q; (6 =% S 0, (8
A () =D A
A @ =D Ay ®
§c‘§ 1 > E i g& 1o
i ol Kb
0 (13) o DOy (13)
A [t i A 114)
oo (9 oo {19 o
A (D)
Ay (8) o
Ao {9 e——,
00y 209 e
e @Y ]
Vss (22)
0a; (23)
* ng: @5} L O o
T .
*ug.. 29) *
Yo 00
**Ol
LMODULE
Notes:
1. * No connection (NC) for 4M x 8 bit module.
2. ** This chip is not mounted on 4M x 8 bit module.
AAA4M200 SERIES - 1M x 4
i 15 BRI ©
b WE  WE O vos WeE afSm
RAS RAASO] CAS
;’i‘;s a0 o oE TSOP(l)S TYPE
= b B
BEl =E
M aAg A0 O A8
A1 Al O AT
M A2 A2 O AS
Hras A O AS
e Voo 1= Ol
~E=F H =
VO, O WE A9 Ay Ay Ay As Ag TSOP(l) @ TYPE
4 ' g=t] 55
OE 10; Ws 10; RAS Ay Ac Voo As A7 4= i iﬁ
MM256K0J9 SERIES - 256K x 9 (3 CHIP VERSION) MM1M300J8/J9 SERIES - 1M x 8/9
L MODULE L MODULE

cSsseecesgEyEsEsEsEsNNENESEE
&

JBgeegreggrgITgerege peedony

Voo B0}

SMODULE

O, o)

1

P Y Y I I Yy T T Y Yy r Iy Y

FBELILLIFIIGIIYILLLE QLRI




_ i}%&&;ﬂ?@Jﬁgé§§§§iE§:£5§5§E§25>i?ijiii | fES o S
N M B/ SENIC.OVNDIVJ(;TQR”DIV ”'{SE DV - EHEHEEW gooo33s g -NNB?'—'?}-QD
~ MM256K0J36/MM512K0J36 SERIES - 256K x 36 and 512K x 36

256K x 36 i
(Components on one side
of PCB
838584080000 auoroenBlalaluntanadll  GH0TREE0, pusBElRRRRs Y000 Ruse, et
512K x 36 )
(Companents on both sides
of PCB)
Pinout Variations
08 07 -08
1 T8D Vas NC
2 TBD NC Vss

Noto: TBD: To be determined

MM1MO0J36/MM2MO0J36 - 1M x 36 and 2M x 36

R S o e
o orore
1M x 36
(Components on one side )
of PCB) 70
O : : O
[o] Q E (o] [o] [o] E Q g Q
e ~ AT 727
RO o Yy o A A R LT 5 L EEREE SRS L PR O L E LR PR CE LT I
8822250888 cuaraeudBslaintotaa iia 3 i CEEE P LEL L LB R L I T
: : ‘ : ; I 3 q
: g : ; : : B :
2Mx36 ; : j ; j s e : :
(Components on both sides ; : ob ! NE ; ; : of ¢ : :
of PCB | § | { | f | f |
68

Pinout Variations

08 07 08

4 TBD Vaa NC
T . T R T e
Note: TBD: To be determined 858885 29zyazgey EREEEES Y gE8IERIE 0800588238428 580900 v 9B




- -

"N M B/ SEMICONDUCTOR DIV  4SE D W L429234 0000339 2 B NMBT-§/-30

MM256K0J8R/J9R SERIES - (3 CHIP "R" VERSION)
MM1MO0j8/J9 SERIES - (3 CHIP VERSION)
() MMIMOJSR/J9R SERIES - (3 CHIP "R" VERSION)

v Tl

el

L MODULE

i

S MODULE

I N N e T LSRN T U AW ML R, o Ry ST, TN SN S S T SN S, e e, s N, sy

T St St st ekt Ve St St Sl Sl S Nt Nt st St ot St W Nk, Nt St

Pinout 18 Variations

256K x 8/9 | 3 Chip "R" NG - ,
IMx8/8 | 3Chip A9 ﬁ%gf{gé‘é’ﬁg’{{ P P T) 3.§>3§“z’ gd’El&d&S
G iMx8/9 | 3Chip"R" A9
\ ,
- s
O ,



