AAA1M304 Fast Page Mode
CMOS 256K x 4 Dynamic RAM

DESCRIPTION

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

The AAATM304 features a high speed page mode opera-
tion 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 muiti-
plexed address scheme with an extremely short row
address capture time. The output is tri-stated by CAS
which, in essence, acts as an output enable independent
of RAS with very fast CAS to output access time.

Refresh is accomplished by performing RAS only refresh
cycles, hidden refresh cycles, CAS before RAS refresh
cycles, or normal read or write cycles on the 512 address
combinations of A0 to A8 during an 8ms period.

Multiplexed address inputs permit AAA1M304 to be pack-
aged 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 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

W 262,144 x 4 bit Organization
M Single 5V £10% Power Supply

H Performance Ranges: PIN NAMES
Parameter -06 -07 -08 AO-AB Add T
p— ~ ress Inp
. R —
x::ess/}sime 6ons | 70ns | 80ns RAS Row Address Strobe
Max. CAS CAS Column Address Strobe
ax. 15ns | 20ns | 20ms oF Output Enable
Access Time
Max. Column 1/01~1/04 Data-in / Data-out
Address Access 30ns 35ns 40ns WE Write Enable
Time Vee +5V Supply
Min. Regd/Write 110ns 130ns 150ns Vss Ground :
Cycle Time NC No Connection

B Low Power Operation
— Standby current (CMOS) 1mA
— Operating current 60mA

MW 512 Refresh cycles distributed across 8ms

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

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

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

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

PIN CONFIGURATION
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AAATM304

CMOS 256K x 4 Dynamic RAM
FUNCTIONAL BLOCK DIAGRAM
WE O — -
— | Gonoaers - e 10 1
CAS O- CAS Clock | qal m >
S Generators [},%‘ - /02
' N Column Decoders Buter Vo3
IColumn Addi > e
A0 O— —‘> ourgaffers e > & Ouagtd(c:ntrol Vo 4
A1 O— o
A2 O— g :
Refresh | o > Sen;gALrggiléﬁers
A3 O— Controller - —
A4 O— Y SE
A5 O— Refresh +—O Vee
A6 O Counters -+—0O Vss
A7 O— N2 o
Memory
A8 o—-—:{) Row Address > g Array
o :]J> 1,048,576)
’ 2 ( ) Su%strate
J— =—a @ las
(Oer————| RAS Clock >
RAS Generators Generator
ABSOLUTE MAXIMUM RATINGS
RATING SYMBOL VALUE UNIT
Voltage on Any Pin Relative to V¢ Vin, Vout -1to7 A
Voltage on Vcc Relative to V¢ Veo -1t07 \
Storage Temperature (Plastic) Tstg -55to0 125 °C
Power Dissipation Pd 600 mwW
Ambient Operating Temperature Ta Oto +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

I

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vee Supply Voltage 45 5.0 5.5 \
Vss Supply Voltage 0 v
Vi Input High Voltage, All Inputs 24 6.5 \
V input Low Voltage, All Inputs -1.0 0.8 Vv

Note: All voltage values in this data sheet are with respect to V..

2-2

NMB Semiconductor




AAA1TM304

CMOS 256K x 4 Dynamic RAM
- ]

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

SYMBOL PARAMETER SPEED| MIN. | MAX. | UNIT TEST CONDITIONS NOTE
locy Average V., Power Supply -06 80 mA | to =1, (min.)
Current (Operating) -07 70 mA RAS, CAS, Address cycling 1,2
-08 60 mA
beca V. Supply Current 2 mA | RAS and CAS at V. All Other Inputs 2 Vg
(TTL standby)
leca V.. Supply Current -08 80 mA |t =t (min)
(RAS only Refresh) -07 70 mA RAS cycling, CAS = V,, 1
-08 60 mA
loca V.. Supply Current -06 50 mA | t, =t (min.)
(Fast page mode) -07 40 mA RAS =V, 1,2
-08 30 mA CAS, Address cycling
locs Vce Supply Current -06 80 mA tac = o (Min.)
(CAS before RAS Refresh) -07 70 mA RAS, CAS cycling 1
-08 60 mA
lecs V. Supply Current 1 mA | RAS and CAS 2V .-0.2V
(CMOS standby) All Other Inputs 2 Vg
lecs Slow Refresh Operating 1 mA All Inputs Stable at CMOS Standby level
Current (T,.=125psec, during RAS precharge
Toas < 1us€C)
il Input Leakage Current -10 10 HA 0V 2V, 255V, Others = 0V
(Any input pin)
1ol Qutput Leakage Current -10 10 pA RAS atV,, CASatV,
(For high impedance state) oV <V, <55V
Vou Output High Voltage 24 v loy ==5.0mA
Vo Output Low Voltage 0.4 A o =42mMA
Notes:
1. loer s bocar lece @and | depend on cycle rate.
2. |, and |, depend on output loading. Specified vaiues are obtained with outputs open.

CAPACITANCE (0°C <Ta<70°C, V. =5.0V +10%, f = 1 MHz)

SYMBOL PARAMETER MIN. MAX, UNIT
C, Address — 4 pF
Cp RAS, CAS, WE, OE — 4 pF
Cour 1/01,1/02,1/03,1/04 — 6 pF
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AAATM304
CMOS 256K x 4 Dynamic RAM

A.C. OPERATING CONDITIONS (0°C < Ta<70°C,V, =5V + 10%, V,, = 0 V) ®oresa.49

SYMBOL MM1M304-06| MM1M304-07 | MM1M304-08
NO. JEDEC STD PARAMETER MIN. | MAX.| MIN. | MAX.| MIN. | MAX. UNIT| NOTE
1| toar teac Access Time from CAS - 15| — 20 — | 20 | ns 6
2 | o toon Access Time from CAS Precharge — 30| — 3| — | 4 | ns | 13
3 tvay tan Access Time from Column Address - 30| — 35| — 40 | ns 7
4 | o tae Access Time from RAS - 60 | — 70| — [ 80 | ns 6
5 | taom oo CAS Hold Time 60| — | 70| — | 80| — | ns
6 | ticm ton CAS Hold Time (CAS before RAS Refresh)| 30 | — 0| — 30| — | ns
7 | oo toon CAS Precharge Time 10| — 10| — 10| — | ns
8 |ty | Ler CAS Precharge Time (CASbeforeRAS | 30 | — | 40| — | 40| — | ns
Counter Test)
9 | o tee CAS Precharge Time (Fast Page Mode) | 10 | — 10| — 10| — | ns
10 | toom toas CAS Pulse Width 15[ 10K | 20| 10k | 20| 10K | ns
1| toume tesn CAS Setup Time (CAS before RAS 10| — 10| — 10] — | ns
Refresh)
12§ty tos CAS to Output in Low-Z 0| — 0| — 0| — | ns 8
18 | thore | tore CAS to RAS Precharge Time 5| — 5| — 5 — | ns
14 { tywe | towo CAS to WE Delay Time 40| — | so| — | 50} — | ns | 11
15 | toax tean Column Address Hold Time 10 — 15 | — 15, — | ns
16 | to.ax ta Column Address Hold Time Referenced 25 | — 3% | — 3| — | ns
to RAS
17 | tyew tsc Column Address Setup Time 0| — 0| — 0| — | ns
18 | by tou Column Address to RAS Lead Time 30| — | 3| — | 40| — | ns
19 | Ly tawo Column Address to WE Delay Time 60| — | 65| — | 70{ — | ns | 11
20 | teox tou Data Hold Time 10| — 15 | — 15 — | ns 13
tWL!DX S—
21 | S~ toun Data Hold Time Referenced to RAS 50 | — 55 | — 60| — | ns
22 | tyew tos Data Setup Time 0| — 0y — 0| — | ns 13
toz _
23 | ty,ov toea OE Access Time - 15 | — 20 [ — 20 | ns
24 | Yoo toen 'OE Command Hold Time 15| — 20 | — 20 — | ns
25 | touor toes OE to Data Delay Time 15 — | 20, — | 20| — | ns
26 | touex torr Output Buffer Turn-off Delay Time 0 10 0 10 10 | ns 10
27 | touox toer Output Buffer Tumn-off Delay Time 0 15 0 20 20 | ns
Referenced to OE
28 |ty tosn RAS Hold Time 5] — | 20 — 1| 20| — | ns
29 |ty toon RAS Hold Time Referenced to OF 10| — 10 | — 10| — | ns
30 | tyome | e RAS Precharge Time 40| — | 50| — | 60| — | ns
31 | e tas RAS Pulse Width 60 | 100K| 70 | 100 | 80 | 100K| ns
32 |t e RAS Pulse Width (Fast Page Mode) 60 | 100K| 70 | 100 | 80 | 100K | ns
33 | by, taco RAS to CAS Delay Time 15| 45 | 20| 50| 20| 60 | ns | 6
34 | tupcn tere RAS to CAS Precharge Time 0| — 0| — 0| — | ns
35 | tuy taus RAS to Column Address Delay Time 15| 30 15| 35| 15| 40 | ns 7
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AAA1TM304

CMOS 256K x 4 Dynamic RAM
e e S e e

SYMBOL MM1M304-06| MM1M304-07; MM1M304-08 uNITl NoOTE
NO. JEDEC STD PARAMETER MIN. | MAX.| MIN. | MAX.| MIN. | MAX.
36 | e towo RAS to WE Delay Time 90| — | 100 — | 110 — | ns | 11
37 | thewme tack Read Command Hold Time 0] — 0| — oO| — | ms 9
38 | toowe G Read Command Hold Time Referenced 0| — 0| — 0] — | ns
to RAS
39 |ty tacs Read Command Setup Time 0| — ol — 0| — | ns
40 | tone toe Random Read or Write Cycle Time 110 — | 130 | — | 150 { — | ns
41 | toee toe Read or Write Cycle Time 3% | — 40 [ — 45| — | ns | 13,14
(Fast Page Mode)
42 | toa, tow Read-Modify-Write Cycle Time 1656 — | 185 | — | 206 | — | ns
43 | Y | S— Read-Modify-Write Cycle Time 9 ( — 95 — | 100 | — | ns | 13,14
(Fast Page Mode)
44 |t taer Refresh Period — 8 — 8 — 8 | ms 15
45 | toax toan Row Address Hold Time 10| — 10| — 10| — | ns
46 | toee tn Row Address Setup Time 0] — 0| — 0| — | ns
47 t t, Transition Time (Rise and Fall) 3 50 3 50 3 50 ns 4,5
48 |t twen Wirite Command Hold Time 10 — 15 — 15| — | ns
49 | W twer Wirite Command Hold Time Referenced 5 | — 56 | - 60 | — ns
to RAS
50 |ty twe Write Command Pulse Width 10| — 10| — 15| — | ns
51 | tyaee twes Write Command Setup Time 0 — 0 — 0| — | ns i
52 | tyem tow Write Command to CAS Lead Time 15| — 20 | — 20| — | ns
53 | tumu S VWrite Command to RAS Lead Time 15| — 20 | — 20 — | ns
Notes:

3. Aninitial 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).

4. AC measurements assume t=5ns. All AC parameters are measured with V, (min.)>V 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

Ry
6. Operation within the t..,(max.) limit insures that t,, (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 controlied by t,,.
7. Operation within the t., (max.} limit insures that t,, (max.) can be met. t,, (max.) is specified as a reference point only. If t., is greater
than the specified ., (max.) limit, then access time is controlled exclusively by t,,.
8. Assumes three state test load (5pF and a 380 Ohm Thevenin equivalent).
9. Either t., or t.,, 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.
11, tee tawor towo @Nd Ly, are not restrictive operating parameters. They are included in the data sheet as electrical characteristics only.
If te2twcs(min.), the cycle is an early write cycle and data-out pins will remain open circuit (high impedance) throughout the entire cycle.
I o tawo{MiN.), toyp2tewo(min.) and £, .>t, . (min.), the cycle is a read-modify-write cycle and the data-out will contain data read from
the selected cell. I 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.
13. Access time is determined by the longer of t,,, t.,., of t,,,.
14, t,>t., to achieve t, (min.) and t.,,(max.) values.
15. In slow refresh version, 512 cycles (A,~A,)/64msec is possible during data retention.
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AAA1M304-53 Fast Page Mode
CMOS 256K x 4 Dynamic RAM

DESCRIPTION

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

The AAA1M304 features a high speed page mode opera-
tion in which high speed read, write and 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 multi-
plexed address scheme with an extremely short row
address capture time. The output is tri-stated by CAS
which, in essence, acts as an output enable independent
of RAS with very fast CAS to output access time.

Refresh is accomplished by performing RAS only refresh
cycles, hidden refresh cycles, CAS before RAS refresh
cycles, or normal read or write cycles on the 512 address
combinations of A0 to A8 during an 8ms period.

Multiplexed address inputs permit AAA1M304 to be pack-
aged 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 avail-
able automated testing and insertion equipment. System
level features include single power supply of 5V 5%
tolerance and direct interface with high performance TTL
logic families.

FEATURES

W 262,144 x 4 bit Organization
W Single 5V £5% Power Supply
M High Speed Operation

Min. RAS cycle time..........c.cc... 100ns
Max. RAS Access Time ............. 53ns
Max. Power Dissipation ............. 420mw

B Fast page mode operation

H Low Power Operation
— Standby current (CMOS) 1mA
— Operating current 80mA

B 512 Refresh cycles distributed across 8ms

B In siow refresh version 512 cycles (A ~A,)/64 msec
during data retention.

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

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

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

PIN CONFIGURATION

ZIp
CAS 10, 10, WE NC_ A As A M A

103 \es 10; A A Voo As A7

PIN NAMES
AO~A8 Address Inputs
RAS Row Address Strobe
CAS Column Address Strobe
OE Output Enable
1/01~1/04 Data-in / Data-out
WE Write Enable
Vee +5V Supply
Vss Ground
NC No Connection
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AAA1TM304-53
CMOS 256K x 4 Dynamic RAM

FUNCTIONAL BLOCK DIAGRAM

WE O — -
S GAS > C!!Ee?zlgg(s > = /O 1
CAS Clock | g @l >
CASO Generators | [ E;% a > /02
- Buffer [« /03
Column Address{ Cput e - /0 4
A0 O— Bufiers 2
Al O— - '
A2 O— ]
Refresh | o > S""ﬁg‘fg&iﬁm
A3 O— Controller > —_—
A4 O— Y : SE
A5 O— Refresh ce
A6 O Counters -+—O Vss
A7 O— 7 N °
O— E N RowA g Memory
A8 cﬂguffdedr;%s l/ § Array
4 a (1,048,576)
3 Sug_starsate
- =— - [+ i
(O————{ RAS Clock >
RAS Gonorators Generator
ABSOLUTE MAXIMUM RATINGS
RATING SYMBOL VALUE UNIT
Voltage on Any Pin Relative to V¢ Vin, Vout -1t07 \J
Voltage on Vcc Relative to V¢ Vee -1107 \J
Storage Temperature (Plastic) Tstg -55to 125 °C
Power Dissipation Pd 600 mwW
Ambient Operating Temperature Ta Oto+70 °C

* Permanent device damage may 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 may affect device reliability.

DC OPERATING CONDITIONS

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Veo Supply Voltage 475 5.0 5.25 \
Ves Supply Voltage 0 Vv
Vi Input High Voltage, All Inputs 24 6.5 v
vV, Input Low Voitage, All Inputs -1.0 0.8 A

Note: All voltage values in this data shest are with respectto V.
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AAA1TM304-53

CMOS 256K x 4 Dynamic RAM
L e e e e

DC ELECTRICAL CHARACTERISTICS (0°C < Ta < 70°C, V= 5.0V £5%)

SYMBOL PARAMETER MIN. MAX. UNIT TEST CONDITIONS NOTE
loey Average V. Power Supply 80 mA tae = the (Min.) 1,2
Current (Operating) RAS, CAS, Address Cycling
loga V. Supply Current 2 mA RAS and CAS atV,..
(TTL standby) All Other Inputs > V,
loca V. Supply Current 80 mA tac = tac (min.) 1
(RAS only refresh) RAS Cycling, CAS = V,,
loce V. Supply Current 50 mA toc = Lo (Min.)
(Fast page mode) RAS=V, 1,2
CAS, Address cycling
logs Vce Supply Current 80 mA toe = ta (min.) 1
(CAS before RAS refresh) RAS, CAS Cycling
lecs VCC Supply Current 1 mA RAS and CAS 2 V-0.2V
(CMOS standby) All Other Inputs > Vg
lecr Slow Refresh Operating 1 mA Alt Inputs Stable at CMOS Standby
Current (T_.=125usec, level during RAS precharge
Toas < 1usec)
il Input Leakage Current -10 10 pA 0V 2V, 255V, Others = 0V
(Any input pin)
ol Input Leakage Current -10 10 pA RAS atV,, CAS atV,,
(For high impedance state) V<V, <55V
Vou Output High Voltage 24 \ low =—5.0 MA
Vo Qutput Low Voltage 04 \ lo, = 4.2 MA
Notes:
1. lorr locar loce @Nd 1o depend on cycle rate.
2. |l.., and |, depend on output loading. Specified values are obtained with the output open.

CAPACITANCE (0°C < Ta<70°C, V.= 5.0V +5%, f = 1MHz)

SYMBOL PARAMETER MIN. MAX. UNIT
Cu Address — 4 pF
Cy RAS, CAS, WE, OF — 4 pF
Cour 1/01,1/02,1/03,1/04 - 6 pF
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AAA1TM304-53
CMOS 256K x 4 Dynamic RAM

A.C. OPERATING CONDITIONS ( 0 °C<Ta<70°C, V.. =5V + 5%, V,, = 0 V) woress.4.9

SYMBOL AAA1M304-53
NO. JEDEC STD. PARAMETER MiN. MAX. UNIT NOTE
LI I S teac Access Time from CAS — 15 ns 6
2 | e torn Access Time from CAS Precharge —_ 26 ns 13
3 Lvay ta Access Time from Column Address —_ 26 ns
4 |ty tac Access Time from RAS - 53 ns
5 | touom tosw CAS Hold Time 53 — ns
6 | tancm toun CAS Hold Time (CAS before RAS Refresh) 30 - ns
7 | tomcn teon CAS Precharge Time 10 - ns
8 | tomoe | terr TAS Precharge Time (CAS before RAS 30 - ns
Counter Test)
9 |ty |t CAS Precharge Time (Fast Page Mode) 10 — ns
10 | tom | tors CAS Pulse Width 15 10K ns
1| e tosn CAS Setup Time (CAS before RAS 10 — ns
Refresh)
12 | tor toz CAS to Output in Low-Z 0 — ns 8
13 | topme | Lo CAS to RAS Precharge Time 5 — ns
14 | twe | towo CAS to WE Delay Time 40 — ns 1
15 | tox toan Column Address Hold Time 10 — ns
16 | tyax ta Column Address Hoid Time Referenced 23 — ns
to RAS
17 | tyew tse Column Address Setup Time 0 - ns
18 | by tau, Column Address to RAS Lead Time 26 - ns
19 | tywe tawo Column Address to WE Delay Time 54 — ns 11
20 | toox ton Data Hold Time 10 - ns 13
tWL|D)( —
21 | taox toum Data Hold Time Referenced to RAS 50 — ns
22 | then tos Data Setup Time 0 — ns 13
w2 -
23 | tyiav toea OE Access Time — 15 ns
24 | tyow ton 'OE Command Hold Time 15 - ns
25 | tomay toen OE to Data Delay Time 15 — ns
26 | topox torr Output Buffer Turn-off Delay Time 0 7 ns 10
27 | touox toez Output Buffer Turn-off Delay Time 0 7 ns
Referenced to OE
28 |t L RAS Hold Time 15 - ns
29 |ty | o RAS Hold Time Referenced to OF 10 - ns
30 | thune te RAS Precharge Time 30 — ns
31 |ty trus RAS Pulse Width 53 100K ns
32 | toem tanse RAS Pulse Width (Fast Page Mode) 53 100K ns
33 |t teco RAS to CAS Delay Time 13 45 ns 6
34 | thuen [ RAS to CAS Precharge Time 0 - ns
35 |t teo RAS to Column Address Delay Time 13 27 ns 7
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AAA1TM304-53

CMOS 256K x 4 Dynamic RAM
P |}

SYMBOL AAATM304-53

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

36 | thwe | two RAS to WE Delay Time 83 - ns 11

37 | tewme | S Read Command Hold Time 0 — ns 9

38 | twe | S Read Command Hold Time Referenced 0 - ns 9
to RAS

39 |ty tacs Read Command Setup Time 0 - ns

40 | tyon, tac Random Read or Write Cycle Time 100 - ns

41 |t toe Read or Write Cycle Time 30 - ns 13, 14
(Fast Page Mode)

42 |ty Read-Modify-Write Cycle Time 155 — ns

43 | toace | S Read-Modify-Write Cycle Time 84 — ns 13, 14
(Fast Page Mode)

4 |t toee Refresh Period — 8 ms 15

45 |t ta Row Address Hold Time 8 - ns

46 | too, tn Row Address Setup Time 0 - ns

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

48 |t e Write Command Hold Time 10 — ns

49 | towe tucn Write Command Hold Time Referenced 50 - ns
to RAS

50 |ty tee Write Command Pulse Width 10 - ns

51 | Yo tyes Write Command Setup Time 0 — ns 1

52 1ty tom Write Command to CAS Lead Time 15 - ns

53 | twmn | tawe Write Command to RAS Lead Time 15 — ns

Notes:

3. Aninitial 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).

4. AC measurements assume t,=5ns. All AC parameters are measured with V, (min.)2V and V, (max.)<V,; 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 . (max.) limit insures that t,,,.(max.) can be met. . ..(max.) is specified as a reference point only. If t, ., is greater
than the specified ty,,,,, limit, then access time is controlled by t,,..

7. Operation within the ., (max.) limit insures that t,, (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,,.

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

9. Either t, or t,,, 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 voitage levels.

11, tyoer bawor towo 2N Lo @re not restrictive operating parameters. They are included in the data sheet as electrical characteristics only.
Ift,cs2tcs(Min.), the cycle is an early write cycle and data-out pins will remain open circuit (high impedance) throughout the entire cycle.
If g2t (MM, o 2towo(MiN.) and b, o2t o (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.

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

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

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

NMB Semiconductor 2-11



AAA1TM304 SERIES

CMOS 256K x 4 Dynamic RAM
READ CYCLE
< trc40)
- tRas(at) le— tRP(30)——»
RAS N / N
trce1a) e losHe)
le——— tRCD(33) tRSH(28) re—— tcre(13) —»
ha——— 1cAS{10)——————]
cais _/ N
le——— tRAD(35) tratigy
tasRus) | | traras tascun | leaws)
n0-Ag [/ Row hddress caumn Asaress K777 T

le— 1AR(18)

tRcs(39)

le— tRCcHEn
tRRH(38)

wE iy A
ok LI oy i
Lo1- HighZ e vm;;;t:j:—:}—————
< o : Don't care.
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AAA1TM304 SERIES

CMOS 256K x 4 Dynamic RAM
WRITE CYCLE (EARLY WRITE)
RAS N ; \
cas __/ N [
tASR(46)V lnAH(:s) :—As_ﬁ]m tcaH(15)
no-as /LI Powesvess X(77777/X conmn resress X777/ 11T
WE Loy i
oF LU L/ T

/o1~
/O 4

High-Z

y,

A

Valid Data-in

N1

: Don't care.
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AAA1M304 SERIES
CMOS 256K x 4 Dynamic RAM

WRITE CYCLE (OE-CONTROLLED WRITE)

trc(40) -

- tHAS(Sﬂ tRP(SO)____’
RAS N / N

DR— -

tcRe(13) e tRODEBI__ e tasHes e— tCRP(13) — o

a— tCAS(10) — >

s _/ N A,

re—— tarqie)

le—— tRAD(3S) — e traLiie) >
tasnue) | | tRAH@S) tasciin | toanps)

-

AC-~A8 T///IRC Pow hcsress %@Z%Z%L counn Adaress X7/

e lownisz)

le— 1RWL(53)

W

et twP(50) —

wE i

el

el
oE Ly N

S
m : Don't care.

.|
<<
=)
a
s
¥
=]

High-Z
vt J77/)—"

170 4
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AAA1TM304 SERIES

oMS 255 8 SERIES
READ MODIFY-WRITE CYGLE

_ _j‘ % \\ - i

ors X :mz@;f ;mtf/////////////////[//////////////////////
e Et::::::*skﬂz//};/j////////////
w T i -

1o e i ><z><0><////////////////////[
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AAA1TM304 SERIES
CMOS 256K x 4 Dynamic RAM

FAST PAGE MODE READ CYCLE

1 tre(30)
RASP(32) -
ms -
tcrpuy | [+ 1oSH®) [ tpciay — | [ tRsHEs) ™ | tcapaa)
<+ [+ tAooEy ] tcr@ | teaspm  topm 1cas(io)
le- tcas(10) >
cas _/ N 7 N 74 N/
la—— tAR(16) -
tAsm 4_"“0(35)1* tc»«l tascon| teanps) tascin mlle tRaLas >
‘;:34(45) tascii7) ‘_'c:'l:l(ﬁ)
AO-A8 / //@]r Row m} mlumnm Column Columw // / M
4l~:\(3) *] o taa@ > tRAH(38)
tres(ag) tacHEn  tres@ey tRcHEn tRes(39) treH(37)
" ™
we Ly \ 7
tROH(29)
toga(23) toeaes) . B
owza)
TR f Y, /// ////>; 7‘7// i
ane) | 4 torFien tosrzs) < loFFe)
tcacq) > .
e thracw CAC(1) teaco)
toez(er) 10E2(27) toez(2r)
Lo J@} Out E——j@} ot y— ot p——
;c:’uuz) _TCLZ(Iz) teziz
7///‘ : Don't care.
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AAA1M304 SERIES

CMOS 256K x 4 Dynamic RAM
FAST PAGE MODE EARLY WRITE CYCLE
tRP(30)
- tRasP(32) F
—_—
RAS A N_
tompay | [ 'S o) — >y  la— tRSHE28) —»
le— RCD(33) ——»
teasiioy | tepe) teaspo) torm) teaspo) teappa)
as _/ \ J R ) R\ /
- fRAD(SS)——] [ tRaL(1s)
tasrue) | | RAH(S) tascan| tcan(s) tasciny | teanps) tascan | tcams)
:—D r— R 1—.] ft— ’r‘ *—Dl
AO-A8 m Row W m Columnw /XColumn W—/ m Column // / /// /////
1 towus2) r tCWL(SZ)’I [— towr(s2)
Atwcs<51) tweHs) Tgssu ﬂ&" 8 twcswij'__ tmm)@)
WE WA N . Y
[e— twe(so) twWP(s0) [ twr(so)
- . toeH(@a) - toEH(24) toeHRa
toﬁsg(zs) tOED(25)
oF i
le—— tDHR(21) !
tos(zz) toneo) tos(ez) tonzo) | losiz) toH(20)
v TR vain” X vain 3K oawin K777/,

m : Don't care.

NMB Semiconductor 2.17



AAA1TM304 SERIES
CMOS 256K x 4 Dynamic RAM

FAST PAGE MODE READ-MODIFY-WRITE CYCLE

2-18

tRP(30)
tRasP(32) F
—_—
RAS N N
tesHs) tPRMW(43) tRsH(28)
tere(13) ¢ tcapusj
le— tRCD(33) ]
t t
teas(10) SPE) o tcasao) CPO 1o teasio) e
CAS / 77 N /N /7
tRAD(35)
e t t re tRAL(18)
tasRae) | trans) tascizy 'CAH(IS) tasci7y| | CAHS) tasc17) | toanps
/
no-a8  ////%cRowX//X Column olum cowmn X///111/111111)
tewsa) tewnsy) 1_cxl_l;(_5_e) |
" trwLss)
tRWD(36)—
t
“’c_s‘”’ e towp(1e) ] e town(14) - < towo(14)»
WE I N N/ N
tawp(1g)—»| te—t te—1- tawppg)—=] ool a1 tawD(19)—
tweso) tweso) trom(z9) twe(so)
t t
OEAES) OEL(”) F_ toEA(23)
oF If Lf /
toen(es) toED(25) toeD(2s)
tea
il le— tCPAER) le— tcPAEZ) =
-Wlx(a) -l tAn(3) taa)
toezien toezen 1 toezen
toH(20) toH(eo)
) L DH(20) \ \ ey
traci) D8(22) L Ds(22) o DS(22) e
Vo 1~ High-Z , v, n In }————
110 4
teLzoz) Out terzig) Out terz(z) Ot
m : Don't care.
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AAA1M304 SERIES

CMOS 256K x 4 Dynamic RAM
RAS ONLY REFRESH CYCLE
- trcio)
- tRas@a1) ra——— tRP(30) ——|
D ———
FAS N / N
terpr(1a) tRPC(34)
Id—b
cas __/ /
tasrue) | | tRAH(45)

no-ns /LR Fon KU r v,

Note: WE, OE = Don't care. 7//A - Don't care.

CAS BEFORE RAS REFRESH CYCLE

- tRcwo)

r— tRP(a0)—m tras1) ; tRP(30)——
RAS / X .

| tRPcase)

teeng)

toFF(26)
/104

Note: WE, OE, AO~A8 = Don't care. m : Don't care.
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AAA1TM304 SERIES
CMOS 256K x 4 Dynamic RAM

HIDDEN REFRESH CYCLE (READ)

trcuo) — o

2-20

s ——{_*—w-az*’

_ _/Eﬂ itmw\;t wtmjt tcun(s,:lz._tcnm,_.

mmwﬁz@j e I

S I ///7 un S

o //////////////////////////ﬁm:mm JIIIII
777 oom e,




AAA1M304 SERIES
CMOS 256K x 4 Dynamic RAM

HIDDEN REFRESH CYCLE (EARLY WRITE)

tRe(or - tACH0) —

————— tRAS(3) ——————————— trP(30)-» tRas(a) tRP(30)-»
- — = \
re—— taR(169——
terp13) I - trsiiEs)o)

r—» tcHRes) ]ZI;_‘CBP“ 3)—]
s __/ N

tRAL(18) —»]

le— tRAD(35)

9

tASR(as) tRaH(4S)  tascin

L tcanps)

s
no-as KR IR cawmn X777 7T

twes(sy)

a—— WCH(48)
twp(so)

wE iy A,

e A

,L tOHR(21) ———m

tos(z2
- il l—— tpHegy————™

T, ST
:Don'tcare.
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AAA1M304 SERIES
CMOS 256K x 4 Dynamic RAM

CAS BEFORE RAS REFRESH COUNTER TEST CYCLE

tRAS(31)

RAS

- tRP(30)
i \

tesAany

N

CAs

le— tCHRE) p tePTie)

e——— tRSH(28)

teasqo

traL(1®)

tascin

tear(1s)

no-ns LTI

Column Address

XL

W READ CYCLE tecsoo

—

la— tcac() —»

tan@) —m

tRRH(38)

la—{ tRCH(37

Y,

WE

Y

tRoH(29).

OE

W

i

i

VO 1~ High-Z

teiz(iz)

toezizn
toFF(2e)

toea23)

P—>

—

v Valid Data-out

o 4

B WRITE CYCLE

tawLsa)

towi(s2) ————»

t
TWes(51

T

WE

pet—

la—— tweH4s)

4%%%%7%%%%%%7

3

|
T

A%%%%%%%%%%%V

AV%%%%V

VO 1~ High-Z

tos(zz)
o>

le— 1DHEO)—p

110 4

B READ-MODIFY-WRITE CYCLE

Valid Data-in

N

A
trcs(e)

le——— towo(i———sn

towLs2)

le 1RWLSD) ]

tawo(19)

WE

Y

OE

et
Ll

T

I

["al

VO 1~ High-Z

teacy

toenes)

tezrz) o

toezer) torizo)

b,

110 4

o

tosie2)
In

E.____
:Don‘t care.
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AAA1M304 SERIES
CMOS 256K x 4 Dynamic RAM
O

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

24.14 (+0.3)
in
@ 5
) om0 s T st N e 1Y s 1O o N s S |

§

B, : :
O 3 ® =
® &

2.5 (MIN)

254 (£0.25)

1.75 (10.10) 0.49(20.1)
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AAA1M304 SERIES
CMOS 256K x 4 Dynamic RAM

26 PIN PLASTIC SOJ (Unit: mm)

17.15 (20.12)

2-24

oo @
1L O [l mEwim)
g o
g g
p ]
O o
5 (g (Mg g — ¥
0.84 (£0.10)
—nt—q-
1 Y 3
il E
™
,u‘ 5
0.44(£0.1) 127(TvR) 2
8
o
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AAA1TM304 SERIES

CMOS 256K x 4 Dynamic RAM
20 PIN PLASTIC ZIP (Unit: mm)
25.81 (0.3} ,33_5(:0.2)
T INDEX g g !
! 2
D=
41.-2|7_(1LP) %.1) ‘J -0.25(3,
@ 254 (TYPT_
BOTTOM VIEW @
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AAA1M304 SERIES
CMOS 256K x 4 Dynamic RAM

ORDERING INFORMATION

AAATM30XX - XXX

REFRESH S : Slow Refresh
53 : 53ns
SPEED 06 : 60ns
07 : 70ns
08 : 80ns
P : Plastic DIP
PACKAGE ) . pjastic SOJ
Z : Plastic ZIP
MODE 4: : x4 Fast Page
2-26 NMB Semiconductor




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
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"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 ,



