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IBM014400 IBMO14400M
IBM014400B 1BM014400P

1M x 4 10/10 DRAM

Features

* 1,048,576 word by 4 bit organization
+ Power Supply: 3.3 +0.3Vor 5.0 +0.5V
+ Standard Power (SP) and Low Power (LP)

* 1024 Refresh Cycles
- 16 ms Refresh Rate (SP version)
- 128 ms Refresh Rate (LP version)

» High Performance:

-60 -70
trac {RAS Access Time 60ns | 70ns
tcac |CAS Access Time 15ns | 18ns
taa  |Column Address Access Time 30ns | 35ns
tre [Cycle Time 110ns | 130ns
tec |Fast Page Mode Cycle Time 40ns | 40ns

* Power Dissipation

- Active (max)
- 85mA/70 mA (5.0V)
- 95mA /80 mA (3.3V)

- Standby Current: TTL Inputs (max)
- 2.0 mA (SP version)
- 1.0 mA (LP version)

- Standby Current: CMOS Inputs (max)
- 1.0 mA (SP version)
- 0.15 mA (LP version)

Fast Page Mode
* RAS Only, and CAS before RAS Refresh
* Hidden Refresh

Self-Refresh (LP version only)

* Packages: S0OJ-26/20 (300mil)
TSOP-26/20 (300mil)

Description

The 1BM014400 is a fast-page dynamic RAM orga-
nized 1,048,576 words by 4 bits. The devices are
fabricated in IBM's 4M-bit Shrink 2 CMOS silicon
gate technology. The circuits and process have
been designed to provide high performance, low
power dissipation, and high reliability. The devices
operate with either a 5.0V + 0.5V or 3.3V + 0.3V
power supply and are offered in a plastic 26/20 pin
SOJ (300mil) or TSOP (300mil) package. Refresh-
ing may be accomplished by means of a CAS before
RAS refresh cycle (CBR) that internally generates
the refresh address. RAS - only refresh cycles can

also refresh all memory locations. Self-Refresh
mode is entered by holding RAS low for >100uS
during a CBR cycle. Detection of this long RAS time
during a CBR cycle starts an internal oscillator that
maintains data integrity without external clocking.
Self-Refresh mode is included as a standard feature
for Low Power devices (IBM014400M and
1BM014400P). Self Refresh operating current is
< 170pA (max) and typically < 100pA. All low power
devices support Extended Data Retention of 128ms,
eight times (8x) the retention supported by IBM's
standard power devices.

Pin Assignments

1100 [ 1O 26 O Vss
o1 . 2 25 0 103
WE ¢ 3 24 O 102
RAS O 4 23 O CAS
A9 O 5 22 0 OE
A0 O 9 18 0 A8
A1 O 10 17 0 A7
Az O 11 16 [1 A6
A3 O 12 15 0 A5
Vee O 13 14 1 A4

Pin Description

A0 - A9 Address Input
/00 - 1103 Data input/Output

RAS Row Address Strobe
CAS Column Address Strobe
WE Read/Write Input
OE Output Enable
Vee Power (5.0V or 3.3V)
Vss Ground
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IBM0O14400M  IBM0O14400
IBMO14400P  IBM0144008
1M x 4 10/10 DRAM

Ordering Information

Part Number SP/LP Self Refresh | Power Supply Speed Package Notes
IBM01440041 -60 ' SP No 5.0v 60ns 300mil SOJ 26/20 1
IBM014400J1 -70 SP No 5.0v 70ns 300mil SOJ 26/20 1

IBM014400BJ1 -60 SP No 3.3v 60ns 300mil SOJ 26/20 1
1BM014400BJ1 -70 SP No 3.3v 70ns 300mil SOJ 26/20 1
IBM014400MJ1 -60 LP Yes 5.0v 60ns 300mil SOJ 26/20 1
1BM014400MJ1 -70 LP Yes 5.0v 70ns 300mil SOJ 26/20 1
IBM014400PJ1 -60 LP Yes 3.3v 60ns 300mil SOJ 26/20 1
IBM014400PJ1 -70 LP Yes 3.3v 70ns 300mil SOJ 26/20 1
IBM014400MT1 -60 LP Yes 5.0V 60ns 300mil TSOP 26/20 1
IBMO14400MT1 -70 LP Yes 5.0v 70ns 300mil TSOP 26/20 1
IBM014400PT1 -60 LP Yes 3.3v 60ns 300mil TSOP 26/20 1
IBM014400PT1 -70 LP Yes 3.3v 70ns 300mil TSOP 26/20 1
1. SP = Standard Power version (1BM014400 and IBM014400B); LP = Low Power version (IBM014400M and iBM014400P)
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IBM014400 IBMO14400M
IBM0144008 1BM014400P
1M x 4 10/10 DRAM

Block Diagram

Vss Vcc ¥oo ot W02 103
I I @ 4
Data In
Buffer Dgt:ﬁce)ru t le——— OE
WE ————4 T ¥
& 1 r
———4 4 4
[
CAS Clock
CAS Generator —
:T)‘> Column Address
Buffer (10) 10> Column Decoder and /O Gate 4
A0 —»
2; :: Rotroon L Sense Amplifiers
% cow L T T 11111
A4 — l —
A5 =t Refrash Counter 5 -
A6 —» (0) § Memory
2; — & |o2s Array
] 0 2 1024 x 1024 x 4
A9 —= Row Address r |—
hw> BuffeTr(1D) 10> —
— RAS Clock n
RAS —= Generator
Truth Table
Function RAS | CAS | We | o |,Row | Col /00 - 1103
Address | Address
Standby H H-X X X X X High Impedance
Read L L Row Col. Data Out
Early-Write L L L X Row Col. Data In
Delayed-Write L L H-L H Row Col. Data In
Read-Modify-Write L L H-sL L—H Row Col. Data Out, Data In
1st Cycle L H—-L L Row Col. Data Out
Fast Page Mode Read
2nd Cycle L H-L H L N/A Col. Data Out
1st Cycle L H-L L X Row Col. Data In
Fast Page Mode Write
2nd Cycle L H-L L X N/A Col. Data In
Fast Page Mode Read-Modify- 1st Cycle L H-L H-L L—H Row Col. Data Out, Data In
Write 2nd Cycle L H-L H-L L—H N/A Col. Data Out, Data In
RAS-Only Refresh L H X X Row N/A High Impedance
CAS-Before-RAS Refresh H-L L H X X N/A High impedance
Hidden Refresh Read L—H-L L H L Row Col. Data Out
Self Refresh (LP version only) Hol L L H X X X
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IBM014400M
IBM014400P

IBM014400
IBM014400B

1M x 4 10/10 DRAM

Absolute Maximum Ratings

Symbol Parameter Rating Units | Notes
3.3 Volt Device 5.0 Volt Device
Vee Power Supply Voltage -0.5to +4.1 -1.0to +6.0 v 1
Vin Input Voltage -0.5 to min (Vcc+0.5, 4.1) -0.5 to min (Vec+0.5, 6.0) Vv 1
Vour |Output Voltage -0.5 to min (Vgc+0.5, 4.1) -0.5 to min (Vsc+0.5, 6.0) v 1
Ta Operating Temperature 0to +70 Oto +70 °C 1
Tstc |Storage Temperature -55to +150 -55 to +150 °C 1
Po Power Dissipation 1.0 1.0 w 1
lour | Short Circuit Output Current 20 50 mA 1

1. Stresses greater than those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a
stress rating only and functional operation of the device at these or any other conditions above those indicated in the operational
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reli-
ability.

Recommended DC Operating Conditions (T5=0 to 70°C)

5.0 Volt Devices 3.3 Volt Devices
Symbol Parameter Units Notes
Min. Typ. Max. Min. Typ. Max.
Vce Supply Voltage 4.5 5.0 55 3.0 33 3.8 \" 1
ViH Input High Voltage 24 — Vet 0.5 2.0 —_ Vee+ 0.3 \" 1
Vi Input Low Voltage -0.5 — 0.8 -0.3 —_ 0.8 vV 1
1. All voltages referenced to Vgg=0V.
Capacitance (Tp=25°C, f=1MHz)
Symbol Parameter Min. Max Units Notes
Ci Input Capacitance (Addresses) —_ 5 pF 1
Ciz Input Capacitance (RAS, CAS, WE, OF) — 7 pF 1
Co Output Capacitance (I/0’s) — 7 pF 1
1. Input capacitance measurements made with rise time shift method withCAS = Vi to disable output.
©IBM Corporation, 1996. All rights reserved. 27H4339
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IBM014400
1BM014400B

IBM014400M
IBM014400P

1M x 4 10/10 DRAM

DC Electrical Characteristics (Ta=0to +70 C, Vc= 3.3V 0.3V or Vo= 5.0V £ 0.5V)

3.3 Volt Device | 5.0 Voit Device
Symbol Parameter Units | Notes
Min. | Max. | Min. | Max.
Operating Current -60 —_ 95 —_ 85
lcc1  |Average Power Supply Operating Current mA 11234
(RAS and CAS Cycling: tac = tge min.) -70 — 80 — 70
Standby Current (TTL) SP version — 20 — 2.0
lccz | Power Supply Standby Current mA 4
(RAS = CAS z Viymin) LP version — 1.0 —_— 1.0
RAS Only Refresh Current -60 — 95 — 85
lccs  |Average Power Supply Current, RAS Only Mode mA 1,34
(RAS Cycling, Cﬁé 2 Vipmin: tgg = tre min) -70 — 80 — 70
Fast Page Mode Current -60 — 65 —_ 60
lccs  |Average Power Supply Current, Fast Page Mode mA 1,234
(RAS <V min, CAS Cycling, toc = toc min) -70 - 65 — 60
Standby Current (CMOS) SP version — 1 — 1
lccs  {Power Supply Standby Current mA 7.8
(RAS=CAS >V, LP version — 0.15 — 0.15
CAS Before RAS Refresh Current -60 — 95 —_ 85
lccs  |Average Power Supply Current, CAS Before RAS Mode mA (1,345
(RAS Cycling, CAS before RAS, tzc = trc min) -70 — 80 _ 70
Self Refresh Current, LP version only
lcc7  |Average Power Supply Current during Self Refresh — 170 — 170 HA 7.8
(CBR cycle with RAS 2 trags (min))
Battery Backup Refresh Current, LP version only
lccs (Average Power Supply Current during Battery Backup refresh — 300 — 300 nA 7.8,9
(CAS <V, WE 2V, tras < 1].1890, trc=1251Sec)
Standby Current
lcco | Standby current with Qutput's enabled — 5 — 5 mA 4.6
(RAS 2V (min) and < VL (max))
Input Leakage Current, any input
hwy (0.0 < V)y s (Ve + 1.0V)) for 5.0V, or -10 +10 -10 +10
(0.0 £ Vin £ (Ve + 0.3V)) for 3.3V. All Other Pins Not Under Test = OV
Output Leakage Current
low | (Doyr is disabled, 0.0 < Vour < Voe max) <10 | +10 | -10 | +10
Output Level (TTL)
Von |Output “H” Level Voltage 2.4 Vee 24 Vee \"/
(lout = -5mA for 5.0V, or loyt = -2mA for 3.3V)
Output Level (TTL)
Vou {Output “L” Level Voltage — 0.4 — 0.4 v
(lout = +4.2mA for 5.0V, or lgyr = +2maA for 3.3V)

NOO A WN =

o]

. |cc1, |Cc3, 'cc4 and |cce depend on cyc|e rate.
. lcc1 and Igc4 depend on output loading. Specified values are obtained with the output open.
. Column address can be changed once or less while RAS =V and CAS =V

. All VO and other input pins must be < V), (max) or >V,;(min).

. Enables on-chip refresh and address counters.

. Assumes no resistive loads on I/O pins.

. ((Vce-0.2V £ Vi £ Ve +0.5V) and (0.0V < V) < 0.2V)) for 5.0V, or

((Vce-0.2V < V) < Ve +0.3V) and (0.0V £V < 0.2V)) for 3.3V,

. All other /O and other inputs at Vi or V.
. 1024 rows at 128us = 128ms.
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IBM014400M
IBM0O14400P

IBM014400
IBM014400B

1M x 4 10/10 DRAM

AC Characteristics (14=0to +70°C)

1.
2.
3.

An initial pause of 100us is required after power-up followed by 8 RAS only refresh cycles or 8 CAS before RAS refresh cycles.
AC measurements assume tr=5ns.

Vin(min) and V (max) are reference levels for measuring timing of input signals. Also, transition times are measured between \'m
and V), (or between V,_and V}4).

- In addition to meeting the transition rate specification, all input signals must transit between \y and V_ (or between V,_ and V}) in

a monotonic manner.

. If OE is tied permanently low, Late-Write or Read-Modify-Write operations are not possible.
. If CAS 2 Viy(min), data outputs are in high impedance.

Read, Write, Read-Modify-Write and Ref. Cycles (Common Parameters)

-60 -70
Symbol Parameter Units Notes
Min. Max. Min. Max
trc Random Read or Write Cycle Time 110 — 130 — ns
trp RAS Precharge Time 40 — 50 — ns
tep CAS Precharge Time 10 —_ 10 — ns
tras RAS Pulse Width 60 10K 70 10K ns
tcas CAS Pulse Width 15 100K 18 100K ns
tasr Row Address Setup Time 0 —_ 0 — ns
traH Row Address Hold Time 10 — 10 _ ns
tasc Column Address Setup Time 0 — 0 — ns
tean Column Address Hold Time 10 — 10 — ns
trco RAS to CAS Delay Time 20 45 20 52 ns
trAD RAS to Column Address Delay Time 13 30 15 35 ns 4
trsH RAS Hold Time 15 — 18 — ns
tesH CAS Hold Time 60 — 70 — ns
tcre CAS to RAS Precharge Time 5 —_ 5 — ns
tooo OE to Dy Delay Time 15 — 20 —_ ns 5
tozo OE Delay Time From Dy 0 — 0 — ns 6
toze CAS Delay Time From Dy 0 — 0 — ns 6
tr Transition Time (Rise and Fall) 3 50 3 50 ns 1,27
1. AC measurements assume tr=5ns.
2. Viu(min) and Vy (max) are reference levels for measuring timing of input signals. Also, transition times are measured between {4
and V|_ (or between V,_and V).
3. Operation within the trep(max) limit ensures that trac(max) can be met. trep(max) is specified as a reference point only. If kep is
greater than the specified fgcp(max) limit, then access time is controlled by t:ac.
4. Operation within the tgap(max) limit ensures that trac(max) can be met. xap(max) is specified as a reference point only. If kap is
greater than the specified trap(max) limit, then access time is controlled by ha.
5. Either topp or topp Mmust be satisfied.
6. Either tozc or tpzp must be satisfied.
7. In addition to meeting the transition rate specification, all input signals must transit between 4 and Vy_(or between Vi and Vi) in
a monotonic manner.

©IBM Corporation, 1996. All rights reserved.
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IBM014400 IBM014400M
IBM0O14400B 1BM014400P
1M x 4 10/10 DRAM

Write Cycle
-60 -70
Symbol Parameter Units Notes
Min Max. Min Max
twes Write Command Set Up Time 0 — 0 — ns 1.3,4
tweH Write Command Hold Time 10 — 16 — ns 3
twp Write Command Pulse Width 10 — 15 — ns 3
trwL Write Command to RAS Lead Time 15 — 18 — ns
tow Write Command to CAS Lead Time 15 —_ 18 — ns
tos D\ Setup Time 0 —_ 0 —_ ns 2
ton Dyy Hold Time 12 -_ 15 —_ ns 2

1. twes. trwo, towp and tawp are not restrictive operating parameters. twp, towp, and tawp apply to Read-Modify-Write cycles. If
twes 2 twes(min), the cycle is an Early Write cycle and the data 1/O pins will remain open circuit (high impedance) throughout the
entire cycle. If twp 2 trwp(min, tewn 2 tewn(min), and tawp > tawp(min), the cycle is a Read-Modify-Write cycle and the data I/O
pins will contain read data from the selected cells. If neither of the above sets of conditions are satisfied, the condition of the data
11O pins (at access time) is indeterminate.

2. These parameters are referenced to the falling edge of CAS for Early-Write cycles and to the falling edge of WE for Delayed-Write
or Read-Modify-Write cycles.

3. Parameter typ is applicable for a Delayed-Write cycle such as a Read-Write or Read-Modify-Wirite cycle. For Early-Write cycles,
both twes and twen must be met.

4. The I/O pins go into high impedance during Read cycles once togz of torr occurs. 1f CAS goes high first, OE becomes a “don’t

care”. If OE goes high and TAS stays low, OE is not a “don’t care”, and the I/Os will provide the previously read data ifOE is taken
back low (while CAS remains low).

Read-Modify-Write-Cycle

-60 -70
Symbol Parameter Units Notes
Min. Max. Min. Max.
trwe Read-Modify-Write Cycle Time 145 —_ 175 —_ ns
trwp RAS to WE Delay Time 80 — 90 — ns 1
tewn CAS to WE Delay Time 35 — 40 — ns 1
tawp Column Address to WE Delay Time 50 — 55 _— ns 1
toeH OE Command Hold Time 15 — 15 — ns 2

1. twes. trwo, tewp and tawp are not restrictive operating parameters. trwp, town, and tawp apply to Read-Modify-Write cycles. If
twes 2 twes(min), the cycle is an Early Write cycle and the data I/0 pins will remain open circuit (high impedance) throughout the
entire cycle. If trwp 2 trwo(min), tewo 2 towp(min), and tawn = tawp(min), the cycle is a Read-Madify-Write cycle and the data /O
pins will contain read data from the selected cells. If neither of the above sets of conditions are satisfied, the condition of the data
1/0 pins (at access time) is indeterminate.

2. These parameters are referenced to the falling edge of CAS for Early-Write cycles and to the falling edge of WE for Late-Write and
Read-Modify-Write cycles must have both gz and toey satisfied (OE high during Write cycle) in order to insure that the output
buffers will be in high impedance during the Write cycle. The data I/0 pins will remain in high impedance until the next valid Read

cycle.
27H4339 ©IBM Corporation, 1996. All rights reserved.
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IBM0O14400M  IBM014400 ===
IBM014400P  IBM014400B
1M x 4 10/10 DRAM
Read Cycle
-60 -70
Symbol Parameter Units Notes
Min. Max. Min. Max.
trac Access Time from RAS —_ 60 — 70 ns 1,4
tcac Access Time from CAS — 16 — 18 ns 247
taa Access Time from Address — 30 — 35 ns 478
toea Access Time From OE — 15 _ 18 ns 4,9
trcs Read Command Setup Time 0 —_— 0 — ns
trch Read Command Hold Time to CAS 0 — 0 — ns 5
trrH Read Command Hold Time to RAS 0 — 0 — ns 5
traL Column Address to RAS Lead Time 30 — 35 — ns
toz CAS to Output in Low-Z 0 — 0 - ns 4
ton Output Data Hold Time 0 — 0 — ns
toro Output Data Hold From OE 0 — 0 —_ ns
torr Output Buffer Turn-Off Delay From CAS 0 15 0 15 ns
toez Output Buffer Turn-Off Delay From OE 0 15 0 15 ns 6
toes OE Setup Time prior to RAS 0 —_ 0 —_ ns
tcoo CAS to Dy Delay Time 15 — 20 — ns 3
1. Assumes that trep < trep(max) and trap < trap(max). If trep or trap is greater than the maximum recommended value shown in
this table, then tgac will exceed the value shown.
2. Assumes that trep = trep(mMax) and trap € trap(Max).
3. Either tcpp or topp must be satisfied.
4. Measured with a load circuit equivalent to 2 TTL loads and 100pF.
5. Either tgcH or trrn must be satisfied for a Read cycle.
6. torr(max) and togz(max) define the time at which the output achieves the open circuit condition and are not referenced to output
voltage levels.
7. Access time is determined by the longer of tya OF toac OF tepa.
8. Assumes that tr¢p < trep(max) and trap = trap(max).
9. If OE is tied permanently low, Late-Write or Read-Modify-Write operations are not possible.

Fast Page Mode Read-Modify-Write Cycle

-60 -70
Symbol Parameter Units Notes
Min. Max. Min. Max.
terwe Fast Page Mode Read-Modify-Write Cycle Time 85 — 90 — ns
©IBM Corporation, 1986. All rights reserved. 27H4339
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IBM014400 IBM014400M
IBM014400B  1BMO14400P
1M x 4 10/10 DRAM

Fast Page Mode Cycle

-60 -70
Symbol Parameter Units Notes
Min. Max. Min. Max.
trc Fast Page Mode Cycle Time 40 _ 40 —_ ns
trasp Fast Page Mode RAS Pulse Width 60 100K 70 100K ns 2
tcea Access Time from CAS Precharge — 35 — 40 ns 1
teprH RAS Hold Time from CAS Precharge 35 — 40 - ns
1. Measured with a load circuit equivalent to 2 TTL loads and 100pF.
2, trasp defines tras in fast page mode cycles.
Refresh Cycle
-60 -70
Symbol Parameter Units Notes
Min. Max Min. Max
CAS Setup Time _ _
fesw (CAS before RAS Refresh) 5 5 ns 1
CAS Hold Time
fenr (CAS before RAS Refresh) 10 - 10 - ns 1
WE Setup Time
WRP | (CAS before RAS Refresh) 10 - 10 - ns
WE Hold Time
twRH (CAS before RAS Refresh) 10 - 10 - ns
trrc RAS Precharge to CAS Hold Time 0 — 0 — ns
SP version —_— 16 — 16
trerF Refresh period ms 2
LP version — 128 _— 128
1. Enables on-chip refresh and address counters.
2. 1024 cycles.
Self Refresh Cycle - Low Power version only
-60 -70
Symbol Parameter Units Notes
Min. Max Min. Max.
trass RAS Pulse Width (Self Refresh) 100 — 100 — us 1,2
trps RAS Precharge Time During Self Refresh Cycle 110 — 130 —_ ns 1
tcro CAS Hold Time During Self Refresh Cycle 10 — 10 —_ ns 1
1. When using Self Refresh mode, the following refresh operations must be performed to ensure proper DRAM operation: If row
addresses are being refreshed in a EVENLY DISTRIBUTED manner over the refresh interval using CBR refresh cycles, then only
one CBR cycle must be performed immediately after exit from Self Refresh. If row addresses are being refreshed in a ROR man-
ner over the refresh interval, then a full burst of all row refreshes must be performed immediately before entry to and immediately
after exit from Self Refresh. If row addresses are being refreshed in a CBR-Burst manner over the refresh interval (i.e. burst of 8),
then upon exiting from Self Refresh the user must conform to whatever refresh (i.e. burst of 8) method that was being used prior to
entering Self Refresh.
2. 1/0O pins will go into high impedance after 100us.

27H4339
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IBMO14400M 1BM014400
IBM014400P  IBM014400B
1M x 4 10/10 DRAM

Read Cycle
tre
tRAS trp
VIH —_ - —C l
RAS \ Z
VIL - ( ]
tesn —]
tRCD tRSH S tCRP —
Vig — L
CAS " tcas
Vii - X T
le— trAD traL
tasr ™1 tasc ™
—»{ traHf— —~{tcanf—

; toes

Dour Hi-Z Valid Data Out >—— Hi-Z —
oL — -
t
RAC ton
H" or “L toro
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IBM014400 IBM0O14400M
IBM014400B IBMO14400P
1M x 4 10/10 DRAM

Write Cycle (Early Write)

tre

tras tre

Vi — Al A )

- \r [ \‘

tesn -
tRCIZ) tRSH |'— tCRF' b

e Y- : \ teas
Vi, — \ o ﬁ
+— trap—

tASR_ﬂ T tasc ™

O
)

V|H
Address
ViL

VIH

VIL

Vi

VIL

Din Valid Data In
Vou —
Dour Hi-Z
VoL —
: “H” Or ULH
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IBM014400M  {BM0O14400
IBM014400P  IBM0O14400B
1M x 4 10/10 DRAM

Write Cycle (Delayed Write)

tre
tras trp
RAS \ Z
Vi —
tesn =|‘
treo trsH |‘—tCRP—'
Vi — 3

teas

= Y

ViL -

Address

DlN

Valid Data In

Dour

Hi-z"

“H" or “L”

"Output remains Hi-Z because WE is
latched internally following e min.

©IBM Corporation, 1996. All rights reserved.
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IBM014400 IBM014400M
IBM014400B IBM(014400P
1M x 4 10/10 DRAM

<||I

Read-Modify-Write Cycle

trwe
tras trp —
V|H - |
o i
\/lL — - -
tesm »
trco trsh - -ltcgp e
Vi — X
CAS tcas
V||_ _ "—tRAD I -r j_
tASR—~— — tASC-_' —

Address
WE
OE
Din
Von— . .
Dout Hi-Z Hi-Z
VoL —
trac
- toro
“H” or “L”
“Output remains Hi-Z because WE is
latched internally following {xp min.
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IBM014400M I1BM014400
IBMO14400P  1BM0144008B
1M x 4 10/10 DRAM

Fast Page Mode Read Cycle

trase le— trp —»]
_ Vm- terrh ¥ A
RAS \ / \
Vi - X -
tec
treo e tcp = ~tep+ |+—trsH—— = tcrp ™
Vi— —\ ' ]
CAS r—tcas —= Z ~—tcas —> / &"-tCAS —

Address

Din

]
Dour \:. ‘ >—
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IBM014400 IBMO14400M
IBM0O14400B I1BM014400P
1M x 4 10/10 DRAM

Fast Page Mode Write Cycle

tRASP tRp —]

ViH — 1 3
7 \
V||_ — 3 -

tec

X
@)

VIH

|

O
>
(4]

VIH

VIL

le
Vi

Dour Hi-Z

- “H” or L
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IBM0O14400M
IBMO14400P

1BM014400
1BM0144008
1M x 4 10/10 DRAM

Fast Page Mode Read-Modify-Write Cycle

trasp

terwe

tep =

o top

"_tRSH I

— trp

I- tcre

D“H” or “L”
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1BM014400 IBM0O14400M
IBM014400B IBM014400P
1M x 4 10/10 DRAM

RAS Only Refresh Cycle

tre

tRAS tR P

o VgH — l_ 1 Y

Vin

tasr ™ an

Address

Dout Hi-Z
VoL —
D *H” or “L”
NOTE: WE, OE and Dy are “H" or “L”
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IBM014400M  IBM014400
IBM014400P  IBM(014400B
1M x 4 10/10 DRAM

CAS Before RAS Refresh Cycle

tre
tras trp
Vi — = -
o= l
Vie— tRPC“ T y
—-| tosr |
—] tep ;
VIH _ CHR

V||_ —

O|
»
w

T

VIH

tooo

tcon

Din Hi-Z
VoL—

VoH
Dour
Vou

Hi-Z

“H” or "L

NOTE: Address is “H” or “L”
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1BM014400 IBM014400M
IBM014400B  1BM014400P
1M x 4 10/10 DRAM

Hidden Refresh Cycle (Read)

tre tre
e tRp —] trp —
tras tras
Vin — A £ he :
RAS /
V||_ — X - _t -
treo tRsH — tenr terp
]
ViH — -
CAS /
VIL - r
~— trap traL
tasr ] < tasc | =
Address

Valid Data Out } Hi-Z
trac
- ton
~—— torHo —=
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IBM014400M  1BM014400
IBMO14400P  IBM014400B
1M x 4 10/10 DRAM

Hidden Refresh Cycle (Write)

tRC tRC

tre — trp —
tras { tras

ViH — - L A
- \

Vi - T X y
treo trsH tenr I tere

o, [

Ol
2]

—n
tasr tasc

Address

VIH

Vi

Valid Data
VoH —
Dour Hi-Z
VoL —
“H” or llL"
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IBM014400 IBMO14400M
IBM014400B  1BM014400P
1M x 4 10/10 DRAM

Self Refresh Cycle (Sleep Mode) - Low Power version only

trass [ tres '

- tWRH

Vig—
ViL—

tore y

Dour Hi-z —

P

“H* or YL

NOTE: Address and OF are “H” or “L”

Once RAS (min) is provided and RAS remains low, the DRAM will be in Self Refresh,
commonly known as “Sleep Mode.”
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IBM014400M  IBM014400
IBM014400P  IBM014400B
1M x4 10/10 DRAM

Package Dimensions (300mil; 26/20 lead; Small Outline J-Lead)

3.50 £ 0.25
2.083 min
17.145+0.127 , 0.76 min
noonan onooo+— 5535—-
S| g
5| &
+
2 S 6.858 Basic
~ ©
n
Q .
U y
LI Uﬁ O ooan R W L
PN #1 1D 0.054
+0.
Lead #1 020 002
£ 3 Seating Plane
HAMHE
L L o0
127 Basic 0690 "9 038 0420 "0 0%

NOTE: All dimensions are in millimeters; Package diagrams are not drawn to scale.

©IBM Corporation, 1996. All rights reserved. 27H4339
Use is further subject to the provisions at the end of this document. SA14-4219-04

Revised 6/96
Page 22 of 24
B 900Ll4k 0002976 533 M

-
Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



IBM014400 IBM014400M
IBM014400B 1BM014400P
1M x 4 10/10 DRAM

PACKAGE DIMENSIONS (300mit; 26/20 lead; Thin Small Outline Package)

17.14 £ 0.10 Detail A\ _
AAAAA AAAAA Ny
2l 8
s| o
+H| +
@ §
~ >»
LY _ % 1|
H Hﬁu HHHHH 3
—ofle— 0,125 * 0075
Pin #1 1D -0.005
Seating plane
F— |
T/
AL =]
1.27 Basic 0.40+0.10 0.95 REF
Detail A
% [} 0.25 Basic
= 1.00 £ 0.05 %'—JH
R 1 Gage Plane
’ N
0.05 349 05+ 0.1

NOTE: All dimensions are in millimeters; Package diagrams are not drawn to scale.
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IBM014400M  I1BM014400

BT |

IBMO14400P  I1BM014400B

1M x 4 10/10 DRAM

Revision Log

Revision

Contents of Modification

12/13/94 Initial Release

1.
01/17/95
2

trec removed from CAS Before RAS Refresh Cycle timing diagram (end of cycle only).CAS specified as
“Don't Care” after tcpg.

Corrected tgpc value for -70; value changed from 10 to 0.

N

12/10/95

© ® N O O bW

10.

. The Low Power and Standard Power Specifications were combined. ES# 27H4338 and ES# 27H4339 were

. Truth Table added.
- ViN and Vot were added to the Absolute Maximum Ratings table.
. tcan was changed from 15ns to 10ns for the -70 speed sort.

. tcyp was added to the Self Refresh Cycle with a value of 10ns for all speed sorts.
. The Self Refresh timing diagram was changed to allowCAS to go high tcpp (10ns) after RAS falls entering

Packaging diagrams updated.

combined into ES# 27H4339.

tpn was reduced from 15ns to 12ns for the -60 speed sort.

tcHs was removed from the Self Refresh Cycle.

a Self Refresh.
The CBR timing diagram was changed to allow CAS to remain low for back-to-back CBR cycles.

05/06/96

1. Die Revision G Part Numbers added.
. Add Hidden Refresh (Write) timing diagram.
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