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IBM014440 IBM014440M
IBMO14440P

1M x 4 10/10 QUAD CAS DRAM

Features
= 1,048,576 word by 4 bit organization
* Power Supply: 3.3 £0.3V or 5.0V + 0.5V

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

+ QUAD CAS Parity
* High Performance:

-60 -70 | Units

trac |RAS Access Time 60 70 ns
tcac |CAS Access Time 15 18 ns
taa |Column Address Access Time| 30 35 ns
trc |Cycle Time 110 | 130 ns
tec |Fast Page Mode Cycle Time a0 40 ns

» Low Power Dissipation

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

- 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, CAS before RAS, and Hidden Refreshing
- Self Refresh (LP version only)

» Packages: S0J-26/24 (300mil)
TSOP-26/24 (300mil)

Description

The IBM014440 is a Quad CAS fast-page dynamic
RAM organized 1,048,576 words by 4 bits. Each of
the four CAS pins uniquely controls the write opera-
tion to a corresponding I/O pin, much in the same
manner as the write per bit function. This device was
designed with memory parity systems in mind and
can be a cost effective solution in that it replaces
four 1M x 1 or two 2M x 2 DRAM devices. Other
benefits include lower system power and reduced
board space. This device is fabricated in IBM’s 4M-
bit Shrink 2 CMOS silicon gate technology. The cir-
cuits 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 26/24 pin 300mil TSOP or SOJ package.
Refreshing may be accomplished by means of a
CAS before RAS refresh cycle (CBR) that internally
generates the refresh address, and is initiated by
bringing any of the CAS pins low prior to RAS falling.
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 exter-
nal clocking. Self-Refresh mode is included as a
standard feature for Low Power devices
(IBMO14440M and 1BMO014440P). All low power
devices support Extended Data Retention of 128ms,
eight times (8x) the retention supported by IBM's
standard power devices.

Pin Assignments

Pin Description

Vo0 1 O 26 b Vss A0 - A9 Address Input
/01 0 2 251 /03 /00 - ¥O3 Data Input/Output
WE (0 3 24 1 1/02 RAS Row Address Strobe
RAS O 4 23 o CAS3 CASO0 - CAS3 Column Address Strobe
ﬂ g>s 22 0 E_ WE Read/Write Enable
CAS1 O 6 21 [0 CAS2 —
OE Output Enable
A9 O 8 190 NC Ve Power (5.0V or 3.3V)
AO OO 18 0 A8 Vss Ground
A1 O10 17 0 A7
A2 11 16 O A6
A3 012 150 A5
Vce O13 14 O A4
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IBM014440M {BM014440
1BM014440P
1M x 4 10/10 QUAD CAS DRAM

Ordering Information

Part Number SP/LP Self Refresh | Power Supply Speed Package Notes
IBM014440J1 -60 SP No 5.0V 60ns 300mil SOJ 26/24 1
I1BM014440J1 -70 SP No 5.0V 70ns 300mil SOJ 26/24 1

IBM014440MT1 -60 LP Yes 5.0V 60ns 300mil TSOP 26/24 1

IBM014440MT1 -70 LP Yes 5.0V 70ns 300mil TSOP 26/24 1

IBM014440PT1 -60 LP Yes 3.3v 60ns 300mil TSOP 26/24 1

IBM014440PT1 -70 LP Yes 3.3v 70ns 300mil TSOP 26/24 1
1. SP = Standard Power version (IBM014440); LP = Low Power version (IBM014440M and IBM0O14440P)

Block Diagram
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IBM014440 IBMO14440M
1BM014440P
1M x 4 10/10 QUAD CAS DRAM

Truth Table
Function RAS |CAS03| WE | O |, Row | Col 1100 - /03
Address | Address
Standby H H—-X X X X X High Impedance
Read L H 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—-L 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 HoL | 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) H-L L L H X X X
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IBM014440M
IBM014440P
1M x 4 10/10 QUAD CAS DRAM

IBM014440

Absolute Maximum Ratings

Rating
Symbol Parameter Units | Notes
3.3 Volt Device 5.0 Volt Device
Vee Power Supply Voltage -0.5to +4.1 -1.0to +6.0 Vv 1
Vin Input Voltage -0.5 to min (V¢ct+0.5, 4.1) -0.5 to min (Vgc+0.5, 6.0) Vv 1
Vour  |Output Voltage -0.5 to min (Vgc+0.5, 4.1) -0.5 to min (Vcc+0.5, 6.0) \/ 1
Ta Operating Temperature 0to +70 Oto +70 °C 1
Tstc | Storage Temperature -55 to +150 -55 to +150 °C 1
Pp Power Dissipation 1.0 1.0 w 1
lout 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 (T,=0 to 70°C)

Symbol Parameter 5.0 Volt Devices 3.3 Volt Devices Units Notes
Min. Typ. Max. Min. Typ. Max.
Vee Supply Voltage 4.5 5.0 5.5 3.0 33 36 Vv 1
ViH Input High Voltage 24 —_ Vee+ 0.5 2.0 — Voo + 0.3 \' 1
Vi Input Low Voltage -0.5 — 0.8 -0.3 —_ 0.8 \" 1
1. All voltages referenced to Vsg=0V.
Capacitance (Ta=25°C, f=1MHz)
Symbol Parameter Min. Max Units Notes
Ch Input Capacitance (AO - A9) — 5 pF 1
Cpz Input Capacitance (RAS, CASx, WE, OF) — 7 pF 1
Co Output Capacitance (OO - I/03) — 7 pF 1
1. Input capacitance measurements made with rise time shift method withCAS = V|4 to disable output.
©IBM Corporation, 1996. All rights reserved. 82F6673
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IBM014440 IBMG14440M
1BM014440P
1M x 4 10/10 QUAD CAS DRAM

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

3.3 Volt Device | 5.0 Volt Device

Symbol Parameter Units | Notes
Min. | Max. | Min. | Max.
Operating Current -60 — 95 —_ 85
lcc1 |Average Power Supply Operating Current mA (1234
(RAS and CAS Cycling: trc = tre min.) -70 — 80 —_— 70
Standby Current (TTL) SP version —_ 20 — 2.0
lcca  |Power Supply Standby Current mA 4
(RAS = CAS =2 Vjymin) LP version — 1.0 —_— 1.0
RAS Only Refresh Current -60 — 95 — 85
lcca  |Average Power Supply Current, RAS Only Mode mA 1,34
(RAS Cycling, CAS > Vi min: tre = tre min) -70 — 80 — 70
Fast Page Mode Current -60 —_ 65 — 60
lcca |Average Power Supply Current, Fast Page Mode mA (1234
(RAS < Vi min, CAS Cycling, toc = tpc min) -70 — 65 — 60
Standby Current (CMOS) SP version —_ 1 — 1
lccs | Power Supply Standby Current mA 7.8
(RAS=CAS =z Vi) LP version — 0.15 _ 0.15
CAS Before RAS Refresh Current -60 — g5 —_— 85
lccs  |Average Power Supply Current, CAS Before RAS Mode mA 1345
(RAS Cycling, CAé before RAS, trc = tre min) -70 - 80 — 70
Self Refresh Current, LP version only
lccy  |Average Power Supply Current during Self Refresh —_ 170 — 170 pA 7.8
(CBR cycle with RAE = trass (mMin))

Battery Backup Refresh Current, LP version only
lccs  |Average Power Supply Current during Battery Backup refresh —_— 300 — 300 pA 7.8,9
(CAS <V, WE 2V, tras < 1uSec, trc=125USec)

Standby Current
lcco | Standby current with Qutput's enabled — 5 — 5 mA 4.6
(RAS = Vi (min) and CAS <V, (max))

Input Leakage Current, any input
hyy (0.0 VN (Ve + 1.0V) for 5.0V, or -10 +10 -10 +10 wA
(0.0 < VN £ (Vee + 0.3V)) for 3.3V. All Other Pins Not Under Test = OV

Output Leakage Current
(Dour is disabled, 0.0 < Vout € Vg max) 10 | +10 | 10 | 410 | pA

low)

Output Level (TTL)
Vou [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 \Y
(lout = +4.2mA for 5.0V, or loyt = +2maA for 3.3V)

. leea. lees, leca and Iccs depend on cycle 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 /O and other input pins must be <V, (max) or >V(min).
. Enables on-chip refresh and address counters.
. Assumes no resistive loads on /O pins.
. ((Vee0.2V < V) € Ve +0.5V) and (0.0V < VL £0.2V)) for 5.0V, or
{(Vec-0.2V £ Vi < Ve t0.3V) and (0.0V < V< 0.2V)) for 3.3V,
. All other /O and other inputs at W3 or V).
9. 1024 rows at 128us = 128ms.

~NOO A WN=

o]

82F6673 ©IBM Corporation, 1996. All rights reserved.
SA14-4218-05 Use is further subject to the provisions at the end of this document.
Revised 6/96

Page 5 of 25

B 5006146 0003012 172 HM
-

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



IBMO14440M  IBM014440
IBM014440P
1M x 4 10/10 QUAD CAS DRAM

AC Characteristics (T5=0to +70°C)

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

3. Viu(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 \{4 and V. (or between V,_and V) in
a monotonic manner.

5. It OE is tied permanently low, Late-Write or Read-Modify-Write operations are not possible.
6. If CASx = Viy(min), the data output (1/Ox) is in high impedance.

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

-60 -70
Symbol Parameter Unit Notes
Min. Max. Min. Max.
tre Random Read or Write Cycle Time 110 - 130 — ns
trp RAS Precharge Time 40 — 50 —_ ns
tce CAS Precharge Time 10 — 10 _ ns 1,2
tras RAS Puise Width 60 100K 70 100K ns
tcas CAS Puise Width 15 100K 18 100K ns 3
tasr Row Address Setup Time 0 —_ 0 — ns
traH Row Address Hold Time 10 — 10 — ns
tasc Column Address Setup Time ] — 0 —_ ns
tcan Column Address Hold Time 10 — 10 — ns 4
trcD RAS to CAS Delay Time 20 45 20 52 ns 4,5
trap RAS to Column Address Delay Time 15 30 15 35 ns 6
trsH RAS Hold Time 15 - 18 — ns 7
tesH CAS Hold Time 60 — 70 — ns 8
tcrp CAS to RAS Precharge Time 5 — 5 — ns 8
teien Last CAS Going Low to First CAS to Return High 10 — 10 — ns 9
tr Transition Time (Rise and Fall) 3 50 3 50 ns 10, 11,12
1. Last rising CASx edge to first falling CASx edge.
2. If CASx is low at the falling edge of RAS, the corresponding 1/Ox output will be maintained from the previous cycle.
3. Each CASX must meet the minimum pulse width.
4. The first CASx edge to transition low.
5. Operation within the trep(max) limit ensures that trac(max) can be met. tgep(max) is specified as a reference point only. If k¢p is
greater than the specified trcp(max) limit, then access time is controlled by tac.
6. Operation within the trap(max) limit ensures that tgac(max) can be met. frap(max) is specified as a reference point only. If gap is
greater than the specified trap(max) limit, then access time is controlled by ta.
7. Last CASx to go low.
8. The last CASx edge to transition high.
9. Last falling CASx edge to first rising CASx edge.
10. AC measurements assume t=5ns.
11

. ViH(min) and V (max) are reference levels for measuring timing of input signals. Also, transition times are measured between MH
and V), (or between V,_and V|4).

12. In addition to meeting the transition rate specification, all input signals must transit between M and Vy_ (or between V_ and Vi) in
a monotonic manner,
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IBMO14440 IBM014440M
IBM014440P
1M x 4 10/10 QUAD CAS DRAM

Write Cycle
-60 -70
Symbol Parameter Unit Notes
Min. Max. Min. Max.

twes Write Command Set Up Time 0 — 0 — ns 1,2
tweH Write Command Hold Time 10 — 15 — ns 3,4
twp Write Command Pulse Width 10 — 15 — ns 3
trw, Write Command to RAS Lead Time 15 - 18 — ns

towe Write Command to CAS Lead Time 15 _ 18 — ns 5
tos Dy Setup Time 0 — 0 — ns 6,7
ton Dy Hold Time 12 — 15 _— ns 6,7

1. twes, trwo, towp a@nd tawp are not restrictive operating parameters. faywp, towp, and tawp apply to Read-Modify-Write cycles. If
twes = twes(min), the cycle is an Early Write cycle and the data I/O pins will remain open circuit (high impedance) throughout the
entire cycle. If tkwp = trwp(min), tewp 2 tewp(Min), and tawp = tawp(min), the cycle is a Read-Modify-Write cycle and the data I/0
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. The first CASx edge to transition low.

3. Parameter twp is applicabie for a Delayed-Write cycle such as a Read-Write or Read-Modify-Write cycle. For Early-Write cycles,

both twes and twen must be met.

. Last CASx to go low.

. The last CASx edge to transition high.

. Output parameter (I/Ox) is referenced to corresponding CAS input; #O0 by CASD, /01 by CAS1, /02 by CAS2, and 1/03 by

CASS.

7. 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.

[ ¢ I N

Read-Modify-Write Cycle

-60 -70
Symbol Parameter Unit Notes
Min. Max. Min. Max.

trwe Read-Modify-Write Cycle Time 145 — 175 — ns
trwo RAS to WE Delay Time 80 — 90 — ns 1
tewp CAS to WE Delay Time 35 — 40 — ns 1,2
tawp Column Address to WE Delay Time 50 —_ 55 — ns 1
toen OE Command Hold Time 15 — 15 — ns 3

1. twes, trwp, tewp and tawp are not restrictive operating parameters. fwo, 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 trwp(min), tewn = tewp(min), and tawn = 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
IO pins (at access time) is indeterminate.

2. The first CASx edge to transition low.

3. Late-Write and Read-Modify-Write cycles must have both togz 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 /O pins will remain in high impedance until the
next valid Read cycle.
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IBM014440M  1BM014440
1BMO14440P

1M x 4 10/10 QUAD CAS DRAM

Read Cycle
-60 -70

Symbol Parameter = Mo, . o, Unit Notes
trac Access Time from RAS — 60 — 70 ns 1,2
tcac Access Time from CAS — 15 — 18 ns 2,3,4,5
taa Access Time from Address — 30 — 35 ns 2,56
toea Access Time From OE — 15 — 18 ns 2,7
trcs Read Command Setup Time 0 — 0 - ns 8
trcH Read Command Hold Time to CAS 0 — 0 — ns 9,10
tRRH Read Command Hold Time to RAS 0 — 0 - ns 9
trRAL Column Address to RAS Lead Time 30 — 35 — ns
terz CAS to Output in Low-Z 0 — 0 — ns 4
tore Output Buffer Turn-Off Delay From CAS 0 15 0 15 ns 4,11,12
toez Output Buffer Turn-Off Delay From OF 1] 15 0 15 ns 11, 12,13

WM

-

. Assumes that trcp < trep(max) and trap < trap(Max). If trep Of trap is greater than the maximum recommended value shown in

- Measured with a load circuit equivalent to 2 TTL loads and 100pF.
. Assumes that tgcp = trcp(max) and traD £ trap(max).

. Output parameter (I/Ox) is referenced to corresponding CAS input; /00 by TASD, /01 by CAST, 1102 by CAS2, and /03 by

. Access time is determined by the longer of taa or toac OF tepa.
. Assumes that trcp < trop(max) and trap = trap(max).

. The first CASx edge to transition low.

. Either trcH or trrn must be satisfied for a Read cycle.

. The last CASx edge to transition high.

- torr(max) and toez(max) define the time at which the output achieves the open circuit condition and are not referenced to output

SO OHNO O,

12.

13.

this table, then trac will exceed the value shown.

CAS3.

If OE is tied permanently low, Late-Write or Read-Modify-Write operations are not possible.

voltage levels.
The VO pins go into high impedance during Read cycles once togz or torr occurs. If CASX goes high first, OE becomes a “don’t

care”. If OE goes HIGH and CASX stays low, OF is not a “don’t care”, and the 1/Os will provide the previously read data ifOE is
taken back low (while CASX remains low).

All /Os controlled, regardless of CASx.

©IBM Corporation, 1996. All rights reserved. B82F6673
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IBM014440 IBMO14440M
IBM014440P

1M x 4 10/10 QUAD CAS DRAM

Fast Page Mode Read-Modify-Write Cycle

-60 -70
Symbol Parameter Unit Notes
Min. Max Min. Max
terwe Fast Page Mode Read-Modify-Write Cycle Time 85 — a0 - ns 1
1. Last rising CASx edge to next cycle’s last rising CASx edge.
Fast Page Mode Cycle
-60 -70
Symbol Parameter Unit Notes
Min. | Max Min. | Max
trc Fast Page Mode Cycle Time 40 — 40 —_ ns 1
trasP Fast Page Mode RAS Pulse Width 60 100K 70 100K ns 2
tcra Access Time from CAS Precharge —_ 35 — 40 ns 3,4

CAS3.

1. Last rising CASx edge to the next cycle's last rising CASx edge.

2. trasp defines tras in fast page mode cycles.

3. Measured with a load circuit equivalent to 2 TTL loads and 100pF.

4. Output parameter (I/Ox) is referenced to corresponding CAS input; 1700 by CASD, /01 by CAS1, 1102 by CASZ, and /03 by

Refresh Cycle

-60 -70
Symbol Parameter Unit Notes
Min. Max Min. Max
CAS Setup Time
tesk (CAS before RAS Refresh) 10 - 10 - ns 1.2
CAS Hold Time
terr (CAS before RAS Refresh) 10 - 10 - ns 1.3
WE Setup Time
twrp (CAS before RAS Refresh) 10 - 10 - ns
WE Hold Time
fwrH (CAS before RAS Refresh) 10 - 10 - ns
trrc RAS Precharge to CAS Hold Time 0 — 0 —_ ns
SP version - 16 —_ 16
t Refresh period ms 4
REF LP version —_ 128 — 128
1. Enables on-chip refresh and address counters.
2. The first CASx edge to transition low.
3. The last CASx edge to transition high.
4. 1024 cycles.
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IBM0O14440M
IBMO14440P

IBM014440

1M x 4 10/10 QUAD CAS DRAM

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
tres RAS Precharge Time During Self Refresh Cycle 110 _ 130 — ns 1
tcvo CAS Hold Time During Seif 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. 1O pins will go into high impedance after 100us.
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1BM014440 IBM014440M
1BM014440P

1M x 4 10/10 QUAD CAS DRAM

Read Cycle
trc
tras tre

Vg — - 3
RAS trf\— Z \

Vi T 1 terp

treo .|
| tesH

Vg — j A'S te [
ASH LcH
CASO v - tasr \ _‘Z

tcas
- N/
Wy \ trsu Z
CAS3 V]L - le— trap — . y
¢
e traL

Vin

Address Column
i
tean

Vin fox —o
WE

Vi teac—

le—torr

Vi —
1100 Hi-Z Valid Data Hi-Z

Vie —

trac toez i torr

Viy — A
/103 Hi-Z Valid Data >—Hi-Z—

Vi — y

teac

— Vi —
5E iH

Vie =

: ||H|l or "Lll
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IBMO14440M  IBM014440
IBMO14440P
1M x 4 10/10 QUAD CAS DRAM

Write Cycle (Early Write)

trc
tras trp ———

Vin— I .
RAS tr-sf\le- \

V|L - K 7 et tCRP »

trep ]
1 tesH

Viu— Ry te /
SAEA [fe—— loLcH ——
CASO Vi _j tasr \

tcas

Vi— R trsH s

CASS o SL 1
traL
tasc

Vi
Address Column

Vi

1T
; trw
WE I
OE
- tos——|
1/00 Valid Data
tDS —
1103 Valid Data
IHII Or IlLll
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IBM014440 IBM0O14440M
IBM0O14440P
1M x 4 10/10 QUAD CAS DRAM

Write Cycle (Delayed Write)

tre :
t RP

Viy —ﬁ_jg e Zf‘ﬁ—i‘_
RAS tr—f\~ \

Vi — - T

tcre— tesn
treo tcas

Vin — \
_ teren
CASO vy, _ \ 7

Vi — \ trsH /
CAS3 t

ViL — AL trap — K y
Address
WE

VIH -
/103 Hi-Z Valid Data In Hi-Z

\/

toen—=
VIH —_
Hi-Z - i
1100 Vi — ' Valid Data In Hi-Z
o

o ViH
OE

Vi

H" or "L"
82F6673 ©IBM Corporation, 1996. All rights reserved.
SA14-4218-05
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1BM014440M
1BMO14440P

1M x 4 10/10 QUAD CAS DRAM

1BM014440

Read-Modify-Write Cycle

trwe
t frp
V- 3 RAS 4 \
RAS tr— Z \
ViL— 7
tesn
tere — treo feas
Vin— AL
" teren
CASD V- - +
traL
Vig— trsn
CAS3 /
. i
tean
Address Column
e ] i~ towo
| tawo
__ |
WE AA |
teac i
toiz l tDS e
trac I‘* ton —»
ViH— ) ) =7 N
1700 Hi-Z Va'gu?a‘a Valid Data In Hi-Z
ViL= 1 1
toea
Vin— C 3
1103 Hi-Z Valid Data In
Vi~ J
-
Vin—
OE Vi — toez —
IIHIl or l'Lll
©IBM Corporation, 1996. All rights reserved. 82F6673
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IBM014440 IBM0O14440M
1BMO14440P
1M x 4 10/10 QUAD CAS DRAM

Fast Page Mode Read Cycle

tRp—->
VIH — ¥ tRASF‘ E
RAS |, \ trac
IL — X -+
tr—] fee S
tesn tec trsH
RSO T
Vi _
cASs MT
ViL -
VlH —
Address
ViL -
. Viu -
WE
Vi —
/100
ViL —
ViH —
1103
ViL —
OE
Vi —
 "H" or "L"
82F6673 ©IBM Corporation, 1996. All rights reserved.
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IBM014440M  IBM014440
IBMCO14440P
1M x 4 10/10 QUAD CAS DRAM

Fast Page Mode Write Cycle

trp
Vg trasp
RAS |, \
I — t - £
el le— trgH—+
+— trco— tec
VIH | tCLCH

CASO

CAS3

Address

WE

tos t tos ¢ , trw
DH ~—] le— —
DH ‘ tos L|—;tDH .
[ p
ta In Data In
~— ton log, LtDH——
Valid Valid
Vo3 Data In Data In
OE = DON'T CARE
: "Hll or IIL"
©IBM Corporation, 1996. All rights reserved. 82F6673
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IBM014440 IBM014440M
IBM014440P
1M x 4 10/10 QUAD CAS DRAM

Fast Page Mode Read-Modify-Write Cycle

Vih

trasp

RAS Vi tT—u\_-—

an

tesu

b—— tRCD——

Address

terwe

'\‘_tCAS

'\7

WE

1100

1103

: lHu or llLlI

82F6673
SA14-4218-05
Revised 6/96
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IBM014440M  IBM014440
IBM014440P
1M x 4 10/10 QUAD CAS DRAM

RAS Only Refresh Cycle

trc
trp
_RAS X RAS ﬂz
Vi — tcre k \
— =t - l‘*hm - —lkre
CASO \ /
A
CAS3
tran

Address Row
1100 Hi-Z
1103 Hi-Z

WE = DON'T CARE

E = DONT CARE

REFRESH ADDRESS FIELD = AQ-A9

"H" or lan

©IBM Corporation, 1996. All rights reserved.
Use is further subject to the provisions at the end of this document.
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IBM014440 IBM0O14440M
IBM014440P
1M x 4 10/10 QUAD CAS DRAM

0O

AS Before RAS Refresh Cycle

t tRC
T -
tRP et tRp—>

\O [ g = R
\ tras ' &
Vi — ! trec !

Vi — - e
Fay =Ts1 iF SR —»
CASO Vi

D
P
[

100 Hi-Z

/03

Hi-Z

_AQ = ' *Any one CAS (CAS0,CAS1,CAS2Z, or
AD-AS = DONT CARE CAS3) can initiate a CBR cycle.

OE = DON'T CARE

H" or uLu

82F6673 ©IBM Corporation, 1996. All rights reserved.
SA14-4218-05
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IBM014440M  I1BM014440
1BM014440P
1M x 4 10/10 QUAD CAS DRAM

Hidden Refresh Cycle (Read)

tre f tre
<—tRp | tRp —=
Vi = tras i tras \
s ] z \
ViL - +* ¥ -~
trep trsH —] tonr terp
Vi — R's -
CASO
Vi~ - £
tean
Vin —
CAS3 Vi tasw t tasc | toen
je— RAD——>]
Vi
Address
Vi
- Viu
WE
Vi
trac torr —
V[H — )‘_
1700 Hi-Z Valid Data - Hi-Z
V|L — ./_
tCLZ——
|‘—t0EZ —
Vin — \
103 Hi-Z Valid Data Hi-Z
Vie — /
_ Vik
OE
Vi
IIHII or "Lll
©IBM Corporation, 1996. All rights reserved. 82F6673
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IBM014440 1BMO14440M

IBM0O14440P

1M x 4 10/10 QUAD CAS DRAM

Hidden Refresh Cycle (Write)

tre tre
tre— | trp —

Vin — - tras = tRas 'R
RAS \ \ \

ViL — * -

treo trsH terr tere

ViH = A =

CASO \ S
tean

Vin _
~ACT 1,
CAS3 Vi _ tasr \ tasc I toren

le— lRAD—»]
traH
Address
WE
1100
1103
OE
“H" or "L"
82F6673

SA14-4218-05
Revised 6/96
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IBM014440M  IBM014440
IBM014440P

1M x 4 10/10 QUAD CAS DRAM

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

trass I tres
RAS \
ViL— ‘RPC—" X « v
)
tesr
—
= V(H— P
CASO
VlL—
CAS1 Vi _
CAS2 Vv
CAS3 't—

—= twrh

V,
- ; (@
1/00-3 Hi-Z 53

*Any one CAS (CAS0,CAS1,CAS2, or
CAS3) can initiate a Self Refresh cycle.

NOTE: Address and OE are “H” or “L”

Once RAS (min) is provided and RAS remains low, the DRAM wili be in Self Refresh,
commonly known as “Sleep Mode.”

©IBM Corporation, 1996. All rights reserved.
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IBM0O14440 IBM014440M
IBM014440P
1M x 4 10/10 QUAD CAS DRAM

Package Dimensions (300 mil; 26/24 lead; Small Outline J-Lead)

3501025
2.083 Min
17145+ 0.127 lw{ 0.76 Min
C::)ﬁr
N NOomMnoQon oo N MmnQ
8§ o
S 8
+H @ _
< s 6.858 Basic
w
2 <
L
|
J Y N I OUOogog 2 L: K
< |
\ Pin#1 1D L- R 0054
Lead #1 . -0022

— — Seating Plane
|

AnAn—HHHAHE.

LAl L T

1.27 Basic 0.690_ . 0.420

NOTE: All dimensions are in millimeters; Packages diagrams are not drawn to scale.
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IBMO14440M  IBM0O14440
IBM014440P
1M x 4 10/10 QUAD CAS DRAM

Package Dimensions (300 mii; 26/24 tead; Thin Small Outline Package)

1714 £ 0.10 Detail A \.'; - .
\,_.\_,'
AAAAAA AAAAAHA
2l §
o (=]
i H
o o~
o o~
N =
THHHEHH BHHHEHOO 5
s
Lead #1 w0125 " gﬁggg
Seating Plane
mum T I /_
L e L Yl
1.27 Basic 040 +0.10 0.95 REF
Detail A

1.20 Max

¥
+ 0.25 Basic
Eﬁl_;age pene
“l ’
+0.10

0.05 T30 0.5+0.1

NOTE: All dimensions are in millimeters; Package diagrams are not drawn to scale.
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IBM014440 IBM014440M
IBM0O14440P
1M x 4 10/10 QUAD CAS DRAM

Revision Log

Revision

Contents of Modification

01/05/95

Initial Release

1/17/95

1.

trec. tesr, tonr removed from CAS Before RAS Refresh Cycle timing diagram (end of cycle only). tLcH
removed from timing. CAS0 changed to CASW and specified as “Don't Care” after tcHr. CAS3 changed to
CASX,Y,Z and specified as “Don’'t Care”. {crp added to CAS timings.

12/10/95

[ S =Y

© © N OO AW

. Packaging diagram updated.

. Low Power with Self Refresh option was added to the spec. along with the Low Power retention time and

. Truth Table was added.

. Vin and Voyy were added to the Absolute Maximum Ratings table.

- tcan was changed from 15ns to 10ns for the -70 speed sort.

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

. tcns was removed from the Self Refresh Cycle.

. 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 tcyp (10ns) after RAS falls entering

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

Standby currents.

a Self Refresh.

5/06/96

. Corrected Read Cycle timing diagram.

. Corrected package information in “Features” section.

6/13/96

W N =N =0

. Add Die Revision G part numbers.
. Add Hidden Refresh (Write) timing diagram.
. Corrected CAS naming convention in CBR/Self Refresh timing diagram.
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