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014405 IBM014405M
014405B IBM014405P

IBM
IBM
1M x 4 10/10 EDO DRAM

Features

+ 1,048,576 word by 4 bit organization

» Power Supply: 3.3V £ 0.3V or 5.0V £ 0.5V
» Extended Data Out (Hyper Page) Mode

» Standard Power (SP) and Low Power (LP)

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

* High Performance:

Parameter -60 -70
trac [RAS Access Time 60ns | 70 ns
tcac|CAS Access Time 15ns | 18 ns
taan |Column Address Access Time 30ns | 35ns
trc |Cycle Time 104 ns| 124 ns
turc | EDO (Hyper Page) Mode Cycle Time| 25ns | 30 ns

* Low Power Dissipation
- Active (max)
- 95 mA /80 mA (3.3V)
- 85mA /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)

» RAS Only Refresh

+ CAS before RAS Refresh

» Hidden Refresh

= Self Refresh (LP version only)

» Packages: SQJ-26/20 (300mil)
TSOP-26/20 (300mil)

Description

The IBM014405 is an Extended Data Out (Hyper
Page) Mode dynamic RAM organized 1,048,576
words by 4 bits. The devices are fabricated in IBM's
4M-bit Shrink 3 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 300mil SOJ or TSOP package.
Refreshing 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 included as a standard feature for
the Low Power devices (IBM014405M and
IBM014405P). All low power devices support
Extended Data Retention of 128 ms, eight times (8x)
the retention supported by IBM’'s standard power
devices.

Pin Assignments

1100 10 26 b Vss
o1 g 2 25 1 /03
WE g 3 24 0o 1102
RAS 0 4 23 b CAS
A9 ] 5 22 1 OE
A0 O 9 18 0 A8
A1 010 17 b A7
A2 O 11 16 0 A8
A3 O 12 150 A5
Vee 0 13 14 0 A4

Pin Description

A0 -A9 Address input
17100 - VO3 Data Input/Output

RAS Row Address Strobe
CAS Column Address Strobe
WE Read/Write Enable
OE Output Enable
Vee Power (5.0 V or 3.3V)
Vss Ground
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IBMO14405M  IBM014405
IBM014405FP  1BM0144058
1M x 4 10/10 EDO DRAM

Ordering Information

Part Number SP/LP Resffelfsh gg;";; Speed Package Notes
1BM014405J1 -60 SpP No 5.0v 60ns 300mil SOJ 26/20 1
IBM014405J1 -70 SP No 5.0V 70ns 300mit SOJ 26/20 1
IBM014405T1 -60 SP No 5.0v 60ns 300mil TSOP 26/20 1
IBM014405T1 -70 SP No 5.0V 70ns 300mil TSOP 26/20 1
I1BM014405BJ1 -60 SP No 3.3v 60ns 300mil SOJ 26/20 1
IBM014405BJ1 -70 SP No 3.3v 70ns 300mil SOJ 26/20 1

IBM014405BT1 -60 SP No 3.3v 60ns 300mil TSOP 26/20 1
IBM014405BT1 -70 SP No 3.3v 70ns 300mil TSOP 26/20 1
IBM014405MJ1 -60 LP Yes 5.0V 60ns 300mil SOJ 26/20 1
1BMO14405MJ1 -70 LP Yes 5.0v 70ns 300mil SOJ 26/20 1
IBM014405MT1 -60 LP Yes 5.0v 60ns 300mil TSOP 26/20 1
IBM014405MT1 -70 LP Yes 5.0V 70ns 300mil TSOP 26/20 1
IBM014405PJ1 -60 LP Yes 3.3v 60ns 300mil SOJ 26/20 1
IBM014405PJ1 -70 LP Yes 3.3v 70ns 300mil SOJ 26/20 1
1BM014405PT1 -60 LP Yes 3.3v 60ns 300mil TSOP 26/20 1
{BM014405PT1 -70 LP Yes 3.3v 70ns 300mil TSOP 26/20 1
1. SP = Standard Power version (IBM014405 and IBM014405B); LP = Low Power version (IBM014405M and IBM014405P)
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IBM014405 IBMO14405M
IBM0144058 |IBM014405P
1M x 4 10/10 EDO DRAM

Block Diagram
Vss Vco I/?O |/C$)1 "?2 I/Ct)s
] T %} 4
Data In _
Buffer Dgt:ﬁ(e)yt fe——— OE
WE N ¥ ¥ ]
——d 4 4
|
CAS Clock
CAS Generator -
Column Address
:ﬁ> Buffer (10) W> Colurmn Decoder and /O Gate 4
A0 —
A1 i
Ao ] Refresh ) Sense Amplifiers
A3 —» Controller L t : 1 t t 1024 x 4 I t t I t
A4 — ! —
A5 —» v —
Refresh Counter
A6 —s (10) g — Memory
2; ™ & |[1024 Array
_— -
AS —s Row Addross n§: — 1024 x 1024 x 4
Buffer (10) 1o> -
10 T J —
RAS Clock
RAS —~ Generator

Truth Table

Function RAS | TAS | WE | OF |, fow | Col /00 - 1103
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
Extended Data Out (Hyper Page) 1st Cycle L H-L Row Col. Data Out
Mode Read 2nd Cycle L HoL | H L N/A Col. Data Out
Extended Data Out (Hyper Page) 1st Cycle L H-L L X Row Col. Data In
Mode Write 2nd Cycle L Hol L X N/A Col. Data In
Extended Data Out (Hyper Page) 1st Cycle L H-L H-L L—H Row Col. Data Out, Data In
Mode Read-Modify-Write 2nd Cycle L HoL | HoL | LoH | NA 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—oH-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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IBM014405M
IBMO14405P

IBM014405
1BM014405B

1M x 4 10/10 EDO DRAM

Absolute Maximum Ratings

Symbol Parameter Rating Units | Notes
3.3 Volt Device 5.0 Volt Device
Vee Power Supply Voltage -0.5t0 +4.1 -1.0to +6.0 \ 1
Vin  |Input Voltage -0.5 to min (Vcct+0.5, 4.1) -0.5 to min (V¢c+0.5, 6.0) 1
Vour |Output Voltage -0.5 to min (Voc+0.5, 4.1) -0.5 to min (Vgc+0.5, 6.0) \J 1
Ta Operating Temperature 0to +70 0to +70 °C 1
Tste |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

ability.

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 refi-

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

Symbol Parameter 3.3 Volt Device 5.0 Volt Device Units Notes
Min. Typ. Max. Min. Typ. Max.
Vee Supply Voltage 3.0 3.3 36 4.5 5.0 55 \") 1
Vin Input High Voltage 2.0 — Vect+ 0.3 24 —_ Vec+ 0.5 \% 1
Vi Input Low Voltage -0.3 — 0.8 -0.5 — 0.8 \" 1
1. All voltages referenced to Vgg=0V.
Capacitance (Ta=25°C, f=1MHz, Vee= 3.3V £ 0.3V or Vee= 5.0V +0.5V)
Symbol Parameter Min. Max Units Notes
Cn Input Capacitance (Addresses) — 5 pF 1
Ci2 Input Capacitance (RAS, CAS, WE, OE) _— 7 pF 1
Co Output Capacitance (/O’s) — 7 pF 1
1. Input capacitance measurements made with rise time shift method withRAS and CAS = V|4 to disable output.
©IBM Corporation, 1996. All rights reserved. 27H6242
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IBM014405
IBM014405B

IBM0O14405M
IBM014405P

1M x 4 10/10 EDO DRAM

DC Electrical Characteristics (Ta=0to0+70 C, Voe= 3.3V £0.3V or Vo= 5.0V + 0.5V)

3.3 Voit Device | 5.0 Volt Device
Symbol Parameter Units | Notes
Min. Max. Min. Max.
Operating Current -60 — 95 — 85
lcci  |Average Power Supply Operating Current mA |1,23.4
(RAS and CAS Cycling: frc = tge min.) -70 —_ 80 — 70
Standby Current (TTL) SP version — 2.0 —_ 2.0
lccz | Power Supply Standby Current mA 4
(RAS = CAS 2 Vjymin) 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, CAg 2 Vipmin: tge = tre min) -70 — 80 — 70
Extended Data Out (Hyper Page) Mode Current -60 — 65 — 60
lccsa  |Average Power Supply Current, EDO Mode mA 12,3
(RAS = Vi min, CA% Cycling, tipc = thpc Min) -70 —_ 65 — 60
Standby Current (CMOS) SP version — 1.0 -— 1.0
lccs  |Power Supply Standby Current mA 56
(RAS =CAS 2V} LP version —_ 0.15 — 0.15
CAS Before RAS Refresh Current -60 —_ 95 — 85
lccs  |Average Power Supply Current, CAS Before RAS Mode mA |1347
(RAS Cycling, CAS before RAS, tac = trc min) -70 —_ 80 — 70
Self Refresh Current, LP version only
lccz  |Average Power Supply Current during Self Refresh —_ 170 — 170 pA 5,6
(CBR cycle with RAS 2 tgass (min))
Battery Backup Refresh Current, LP version only
lccs  |Average Power Supply Current during Battery Backup refresh — 300 -_ 300 HA 56,8
(CAS <V, WE 2V, tras € 1}1860, trc=1251Sec)
Standby Current
lcco | Standby current with Qutput's enabled — 5 —_ 5 mA 49
(RAS 2V}, (min) and CAS <V, (max))
Input Leakage Current, any input
lI(L) (0.0 2 Viy < (Vee + 1.0V) for 5.0V, or -10 +10 -10 +10
(0.0 = Viy £ (Ve + 0.3V)) for 3.3V. All Other Pins Not Under Test = OV
Output Leakage Current
o) [(Doyr is disabled, 0.0 < Vour < Veemax) 10 #1014 10 | +10 | pA
Output Level (TTL)
Von |Output “H” Level Voltage 24 Vee 24 Vee \/
(lout = -5mA for 5.0V, or loyt = -2mA for 3.3V)
Qutput Level (TTL)
Vor  [Output “L” Level Voltage 0.0 0.4 0.0 0.4 \"
(lout = +4.2mA for 5.0V, or loyt = +2maA for 3.3V)
1. Ice, lees, lcca and lecs depend on cycle rate.
2. lger and Igcq depend on output loading. Specified values are obtained with the outputs open.
3. Column address can be changed once or less while RAS =V and CAS =V,
4. All /O and other input pins must be < V| (max) or Vy(min).
5. ((Vce-0.2V €V £ Vect0.5V) and (0.0V < ViL£0.2V)) for 5.0V, or ((Vcc-0.2V s Vi < Veet+0.3V) and (0.0V £ V) £ 0.2V)) for 3.3V,
6. All other I/O and other inputs at Vi or V..
7. Enables on-chip refresh and address counters.
8. 1024 rows at 128ps = 128ms.
9. Assumes no resistive loads on I/O pins.
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IBM014405M  IBM014405
IBMO14405P IBM014405B

1M x 4 10/10 EDO DRAM

AC Characteristics (Tao=0to +70°C)

H

R ~NOWOm

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.
3.

AC measurements assume tr=2ns.

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

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

a monotonic manner.

. IfOE is tied permanently low, Late-Write or Read-Modify-Write operations are not possible.
. If both RAS and CAS = Vy, then the data I/O's will be high impedance.

. If CAS = vy, then the data I/O’s may contain data from the last valid Read cycle.

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

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

Symbol Parameter 0 70 Units Notes
Min. Max. Min. Max.

tre Random Read or Write Cycle Time 104 —_ 124 — ns

trp RAS Precharge Time 40 — 50 — ns

tep CAS Precharge Time 10 — 10 — ns 1

tras RAS Pulse Width 60 10K 70 10K ns

tcas CAS Pulse Width 10 10K 12 10K 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

tcan Column Address Hold Time 10 — 10 — ns

tred RAS to CAS Delay Time 14 45 14 50 ns 2

traD RAS to Column Address Delay Time 12 30 12 35 ns 3

trsH RAS Hold Time 10 — 12 - ns

tosu CAS Hold Time 50 — 55 — ns

terp CAS to RAS Precharge Time 5 - 5 — ns

toeo OE to Dy Delay Time 15 — 15 — ns 4

tozo OE Delay Time From Dy 0 — 0 — ns 5

toze CAS Delay Time From Dy 0 — 0 — ns 5
tr Transition Time (Rise and Fall) 2 30 2 30 ns 6

- IfCAS is Low at the falling edge of RAS, data will be maintained from the previous cycle. To initiate a new cycle and clear the I/0

buffers, CAS must be pulsed High for tcp

2. Operation within the tgcp(max) limit ensures that fac(max) can be met. tzep(max) is specified as a reference point only. If &kep is
greater than the specified tacp(max) limit, then access time is controlled by tac.
3. Operation within the trap(max) limit ensures that trac(max) can be met. trap(max) is specified as a reference point only. If ap is
greater than the specified trap(max) limit, then access time is controlled by fa.
4. Either topp or toep must be satisfied.
5. Either tpz¢ or tpzo must be satisfied.
6. AC measurements assume tr=2ns.
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Use is further subject to the provisions at the end of this document. SA14-4232-03
Revised 6/96
Page 6 of 29

Power ed by

IR 900kl4L 0002944 LOT

| Cminer.com El ectronic-Library Service CopyR ght 2003



IBM014405
IBM0O14405B

IBM014405M

IBM014405P
1M x 4 10/10 EDO DRAM

Write Cycle
Symbol Parameter %0 70 Units Notes
Min. Max. Min. Max
twes Write Command Set Up Time 0 — 0 —_ ns 1,2
twer Write Command Hold Time 10 — 12 - ns 2
twe Write Command Pulse Width 10 — 12 — ns 2
trw Write Command to RAS Lead Time 10 — 12 — ns
tow, Write Command to CTAS Lead Time 10 — 12 —_ ns -
tos Dy Setup Time 0 — 0 — ns 3
toH Dy Hold Time 10 — 12 — ns 3

1. twes, trwo, towp @nd tawp are not restrictive operating parameters. &wp, towp, and tawp apply to Read-Modify-Write cycles. If
twes = 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 lrwp 2 trwo(min), towp 2 town(min), and tawp = tawp{min), the cycle is a Read-Modify-Write cycle and the data /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/Q pins (at access time) is indeterminate.

2. Parameter twp is applicable for a Delayed-Write cycle such as a Read-Write or Read-Modify-Write cycle. For Early-Write cycles,
both tywcs and tycy must be met.

3. 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.
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IBMO014405M  IBM014405 S==555

IBMO14405P  1BM014405B

1M x 4 10/10 EDO DRAM

Read Cycle

-60 -70
Symbol Parameter o o i Max. Units Notes

trac Access Time from RAS — 60 — 70 ns 1,2
teac Access Time from CAS - 15 — 18 ns 235
taa Access Time from Address — 30 — 35 ns 2,56
toea Access Time From OE — 15 — 18 ns 2,7
tres Read Command Setup Time 0 - 0 — ns
treH Read Command Hold Time to CAS 0 — 0 — ns 4
trrH Read Command Hold Time to RAS 0 — 0 — ns 4
tRAL Column Address to RAS Lead Time 30 — 35 — ns
torz CAS to Output in Low-Z 0 — 0 — ns 2
torr Qutput Buffer Turn-Off Delay 0 15 0 15 ns 89
toez Output Buffer Turn-Off Delay From OE 0 15 0 15 ns 9
tcop CAS to Dy Delay Time 15 — 15 —_ ns 10
toes OE Setup Time prior to CAS 5 — 5 — ns
torp OE Setup Time prior to RAS (Hidden Refresh) 0 —_ 0 —_ ns

-

©CONDOEWON

-
©

. Assumes that fgcp < trep(mMax) 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.

. Measured with the specified current load and 100pF at Vo, = 0.8V and Vo= 2.0V,
. Assumes that trcp 2 trep(max) and trap < trap(max).
. Either tgcy or tgry must be satisfied for a Read cycle.
Access time is determined by the longer of fa or tcac or tepa.
. Assumes that trcp < trep(max) and trap = trap(max).
. |f OE is tied permanently low, Late-Write or Read-Modify-Write operations are not possible.
. torr is referenced from the rising edge of RAS or TAS, which ever is last.
torr(max) and toez(max) define the time at which the output achieves the open circuit condition and are not referenced to output
voltage levels.

Either tcpp or tgep must be satisfied.

©IBM Caorporation, 1996. All rights reserved.
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IBM014405 IBM014405M
IBMO14405B  IBM014405P
1M x 4 10/10 EDO DRAM

Read-Modify-Write Cycle

-60 -70
Symbol Parameter Units Notes
Min. Max. Min. Max
trwe Read-Modify-Write Cycle Time 135 — 162 —_ ns
trwp RAS to WE Delay Time 79 — 90 — ns 1
town CAS to WE Delay Time 34 — 40 — ns 1
tanwn Column Address to WE Delay Time 49 — 55 — ns 1
toen OE Command Hold Time 10 — 12 — ns

1. twes, trwo, towp and tawp are not restrictive operating parameters. tawp, tewn, and tawp apply to Read-Modify-Write cycles. If
twes = twes(min), the cycle is an Early Write cycle and the data /O pins will remain open circuit (high impedance) throughout the
entire cycle. If tawp = trwp(min), towp = town(min), and tawp = tawp(min), the cycle is a Read-Modify-Write cycle and the data /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.

Extended Data Out (Hyper Page) Mode Cycle

Symbol Parameter 60 70 Units Notes
Min. [ Max. | Min. { Max.
tucas EDO (Hyper Page) Mode CTAS Pulse Width 10 10k 12 10k ns
thpc EDO (Hyper Page) Mode Cycle Time (Read/Write) 25 —_ 30 — ns
tHrrRwe EDO (Hyper Page) Mode Read Modify Write Cycle Time 60 — 72 — ns
toon Data-out Hold Time from CAS 5 — 5 — ns
twhz Output buffer Turn-Off Delay from WE 0 10 0 15 ns
twez WE Pulse Width to Output Disable at CAS High 10 — 10 — ns
tcpry RAS Hold Time from CAS Precharge 35 — 40 - ns
topa Access Time from CAS Precharge _— 35 — 40 ns 1
trasP EDO (Hyper Page) Mode RAS Pulse Width 60 100K 70 100K ns
toep OE High Pulse Width 10 - 10 — ns
toere OE High Hold Time from CAS High 10 —_ 10 — ns

1. Measured with the specified current load and 100pF at Vs = 0.8V and Vo = 2.0V.
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1BM0O14405M  IBM014405
IBM0O14405P  1BM0144058
1M x 4 10/10 EDO DRAM

Refresh Cycle

-60 -70
Symbol Parameter Units Notes
Min. Max Min. Max
CAS Setup Time
tesr (CAS before RAS Refresh) 5 - 5 - ns 1
CAS Hold Time
o (CAS before RAS Refresh) 10 - 10 - ns 1
WE Setup Time _
Wre | (CAS before RAS Refresh) 10 10 - ns
WE Hold Time
bwRH (CAS before RAS Refresh) 10 - 10 - ns
trrc RAS Precharge to CAS Hold Time 0 —_ 0 -—_ ns
SP version — 16 — 16
trer 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 —_ ps 1.2
trpes RAS Precharge Time During Self Refresh Cycle 110 — 130 - ns 1
tcHo 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 raw
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. /O pins will go into high impedance after 100us.

©IBM Corporation, 1996. All rights reserved.
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IBM014405 1BM014405M
IBM0O14405B IBM014405P
1M x 4 10/10 EDO DRAM

Read Cycle

tre

tras tre

Vi — N 4 3

wrl N

tosH i
treo trsH
ViH — \

= 1 ]

fe—— tRAD tRAL

tCRP

Address

VIH

ViL

toes

tOED

|
l‘—tOFF—'
£z

A

DIN

l—toLz

to

Dour Hi-Z Valid Data Out

Hi-Z ——

+

trac

< SH or “L” NOTE 1: Implementing WE at RAS time During a Read or Write Cycle is optional.
’ ’ Doing so will facilitate compatibility with future EDO DRAMSs.
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IBM014405M  I1BM014405
IBMO14405P  IBM014405B
1M x 4 10/10 EDO DRAM

Write Cycle (Early Write)

tre
tRAS tRp
Vih — A 4 -
S (-
Vi - X T
tesH {
trep treH | r— terp —»
Vin 3
CAS \ fors /
V"_ — —( -
—ylasrp— —f tasc fe—

Address Column

tos — —ton
Vin
D Valid Data In
Vi
Von —
Dour Hi-Z
“H” or “L” NOTE 1: Implementing WE at RAS time During a Read or Write Cycle is optional.
Doing so will facilitate compatibility with future EDO DRAMS.
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IBM014405 IBMO14405M
IBM014405B IBM014405P
1M x 4 10/10 EDO DRAM

Write Cycle (Delayed Write)

VIH

Vi

O
>
)

Address

[)IN

Vo

Dour
Vou

tre
tras trp

— -\ /_[ X
- L i

tesn =|'

tren trsH = terp —f

_ AN

\ tcas / j
- N 1

—trap —+
—{ tearpe—
Column

Valid Data In

Hi-Z

el or “L” * toen greater than or equal 10 top

NOTE 1: Implementing WE at RAS time During a Read or Write Cycle is optional.
Doing so will facilitate compatibility with future EDO DRAMSs.
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IBM014405M  I1BMO14405
IBMO14405P  IBM014405B
1M x 4 10/10 EDO DRAM

Read-Modify-Write Cycle

trwe
tRAS tRp-—-
VIH — )_
RAS
Vi — T y
tes y
" l tomp
trep trsh _-I
_ A teas
CAS \
N 7
tasct—

Lt

Address Column

tos —

tOED

tOEZ

*

Dour i Dour Hi-Z

trac “toen greater than or equal 10 tow

H” or “L” NOTE 1: Implementing WE at RAS time During a Read or Write Cycle is optional.
. Doing so will facilitate compatibility with future EDO DRAMs.

©IBM Corporation, 1996. All rights reserved. 27H6242
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IBM014405 IBM014405M
IBM014405B IBM014405P
1M x 4 10/10 EDO DRAM

EDO (Hyper Page) Mode Read Cycle

—trp
trase

Vi = 3
RAS \ teprH /

\/IL - K +

tupc tere —-‘
tRCD <—tCP——1 <—tCP—-1 tRSH
fhcas — theas le— thcas

_ Vi — R C 3 A 3 ¥
CAS \ / \ \

ViL— X 4 L A i

tosh traL
tasr| | tran tasc tcan tasc tean tasc tean
Vi
Address Column 2 Column N
tRCH —~
trrH
——tCAC—— 4-tCAc..4
tepa —a  be—tcpa
toes i | L | torr—| |
t tAA F tAA —
| tAA l tDOH
Vor— 3 K A R

Dour Hi-Z Data Out 1 Data Qut 2

Data Out N }——
/ K

y, ¥,

H" or “L" NOTE 1: Implementing WE at RAS time During a Read or Write Cycle is optional.
Doing so will facilitate compatibility with future EDO DRAMSs.

27H6242 ®IBM Corporation, 1998. All rights reserved.
SA14-4232-03 Use is further subject to the provisions at the end of this document.
Revised 6/96

Page 15 of 29
I A900bl14k 0002993 bLlc WM

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



IBM014405M  IBM014405
IBMO14405P  IBM014405B
1M x 4 10/10 EDO DRAM

EDO (Hyper Page) Mode Read Cycle (OE Control)

—ait
trase RP
ViH— —\ J
teprH
ViL — 3 3
thec tere 717
‘—tRCD—H -——tcp—— ‘—tCP—. tRSH
U, ¢ le— U le— 1
Vi ] HCAS —»f ] HCAS | . HCAS .
CAS \ / \ \ /
ViL— . 7 . y
i
teshH traL
EIER. traH tasc tean tasc tcan tasc tean
Viu B
Address y Column 1 Column 2 Column N
L
treH —»]
trrH
Vi
WE
Vi
le-tcac -
e AC torr—| e
t—tcpa
toes
‘AA —
tors—aletornc
@toepj \
N
toea
t— togz —
y R y X
Data Out 1 | Data Out 2 Data Out N )}—
N 7 K 7

: un or uLn

NOTE 1: Implementing WE at RAS time During a Read or Write Cycle is optional.
Doing so will facilitate compatibility with future EDO DRAMS.

©IBM Corporation, 1996. All rights reserved.
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IBM014405 IBM014405M
IBM0144058 IBM0O14405P
1M x 4 10/10 EDO DRAM

EDO (Hyper Page) Mode Read Cycle (WE Control)

—trp
trasp
Vih— 3 y
RAS \ terrH
V[L — k T
tupc . torp —
tRCD <———n:p-——> 1———h3p-——— <———tRSH —t
Vi _ e tHeAS —n — tHcas A — trcas +
oS N \
ViL— » y K 3
|
tosn traL
iAiR- tran tasc] toan tasc tcan tasc toan
Vin s 3 y ' )
Address Column 1 Column 2 Column N
] |
117 ]

treH—] ‘71 tres troH—» ’—-‘ l——tncs th:HCH_-T
J&twpzzl twpz?,

e tCAC—' tCA(; top;: — le—

tCF'A tC PA

-—tWHz—‘

Data Out2 |)

Data Out N )-—

7

- or “L” NOTE 1: Implementing WE at RAS time During a Read or Write Cycle is optional.
: Doing so will facilitate compatibility with future EDO DRAMSs.

27HB6242 ©IBM Corporation, 1996. All rights reserved.
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IBMO14405M  IBM014405
IBM014405P  IBM0144058
1M x 4 10/10 EDO DRAM

EDO (Hyper Page) Mode Early Write Cycle

trp
trasp
V|H — 3
RAS \
Vi — - £
typc terp
treo tep — tep — trsH
theas
CAS ViH - T \ H e thoas | le—theas ——/
ViL— - i . ]
-—tRAD——'
tesw
tasr| | tran tasc 1 tcan
Vi
Address Column 1 lumn 2
ViL
twen twes twen
twe
‘—tDS-" — <—tDH "tDS" ‘—tDH <—tgs—— ‘—tDH—"

Datain 2 DataIn N

NOTE 1: Implementing WE at RAS time During a Read or Write Cycle is optional.

S Hor L Doing so will facilitate compatibility with future EDO DRAMS.

©18M Corporation, 1996. All rights reserved. 27H6242
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IBM014405 IBM0O14405M
IBM0144058 IBMO14405P
1M x 4 10/10 EDO DRAM

EDO (Hyper Page) Mode Late Write Cycle

t
trase e
V|H _ AR
RAS
ViL - . 7
thec tere—d
treo tep — tcp — trsH
EAS Vin = ] thoas N [+— tHcas ——»f '\<— thcas j / f
Vin— N 1 T y k
<—tRAD—-I
tosu
tasc
Vin 4
Address Column N
h_
tRCS—-

toeo
D V|H —
IN Hi-Z
V||_ —
H or L NOTE 1: Implementing WE at RAS time During a Read or Write Cycle is optional.
. Doing so will facilitate compatibility with future EDO DRAMs.
27H6242 ©IBM Corporation, 1996. All rights reserved.
SA14-4232-03 Use is further subject to the provisions at the end of this document.
Revised 6/96
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IBMO14405M  IBMO14405
IBM0O14405P  1BM0144058
1M x 4 10/10 EDO DRAM

EDO (Hyper Page) Mode Read Modify Write Cycle

tRAS P

V|H —_ p!

3
w)
L

tre
thrrwe tcrr
t tcp tep
RCD
e Vin— - £ F
CAS tcas \‘—tCAS \ tcas
ViL — ¥ K 3
tesh
"gs_g tasc]
tRap ML tra
tasr | |traw . l-—tCAH tasc| |tcan tean
2 s A
Address Column 1 } Column N| %
c - | | 7
tC | | ‘_t(:!PAl_. tRWL
e | |
| tAWD I tAWD ——

Dour

NOTE 1: Implementing WE at RAS time During a Read or Write Cycle is optional.
Doing so will facilitate compatibility with future EDO DRAMS.

©IBM Corporation, 1996. All rights reserved. 27H6242
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IBM014405
IBM0O144058

IBM014405M
IBM014405P

1M x 4 10/10 EDO DRAM

EDO (Hyper Page) Mode Read and Write Cycle

trasp
 ViH-— 3
RAS \
Vi — k 1
terp
tirc — trs —
treo thcas ter | e tueas e | |l tueas
Vi — 3 ‘Sa— ¥ I\
CAS l(
ViL — \ x 7/ \J \ \‘
]
ot tesn
tasr| |tran tcan tasc te
‘—tASC—' ‘—-I AH
Address Column 1 Column 2
tres ~
___V
wE V™
Vi
<—tCPA
1
AA—-’—.

tcac
leac toor—»| twHz—s|le—
Vor torz A
Dour Hi-Z Data Out Data Out )
oL~ K A
Vi —
Dy Hi-Z

an or uLv

NOTE 1: Implementing WE at RAS time During a Read or Write Cycle is optional.
Doing so will facilitate compatibility with future EDO DRAMs.
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IBM0O14405M  1BM014405 S =i
IBMO14405P  IBM0144058
1M x 4 10/10 EDO DRAM

S Only Refresh Cycle

tre

tras { trp

le - R y )..
RAS \

)
(&

Address

Von—

Dour Hi-Z
VOL —

“H” or “L”

NOTE: WE, OE and Dy are “H” or “L"

©IBM Corporation, 1996. All rights reserved. 27H6242
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IBM014405
1BM0144058B

IBM014405M
IBM014405P

1M x 4 10/10 EDO DRAM

0

AS Before RAS Refresh Cycle

tras

- Vg _
s ¢ i

O
>
&)

VIH _ tCHR

— twrr

twre

trp

trec ——1

tesrf—

—> twrh

ViH —

V|L —

tooo

{fcop
VoH —
D|N

VOL -

Hi-Z
toez

torr

Vou
Dour

Hi-Z

VOL—

an or uLu

NOTE: Address is “H" or “L”

27H6242
SA14-4232.03
Revised 6/96
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IBM014405M  IBM014405

IBM014405P

1M x 4 10/10 EDO DRAM

IBM014405B

Hidden Refresh Cycle (Read)

O
w

Address

DOUT

tre tre
.-tRp — e tRp —
tras tras
Vi — R i AN ZL 3
Vie - X 7 T 7
treo trsH —» tenr terp
ViH — A \ -
Viu — \ - _/
«— trap traL ~— twrH —
tasr 7] tasc ] T — b ture

Column

VoL —

Hi-Z

tOEZ

= torr

Valid Data Out

tRI\C

©IBM Corporation, 1996. All rights reserved.
Use is further subject to the provisions at the end of this document.
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IBM014405 IBM0O14405M
IBM0144058B IBM014405P
1M x 4 10/10 EDO DRAM

Hidden Refresh Cycle (Write)

tre tre
tRp—— tRF’—-
tras ! tras
Vi - g R
Vi - X X y
tRCD tRSH tCHR } tCRP
Vi ~ 3
CAS Vi \ \

Address

—a tDS tDH le—

Valid Data
Von —
Dour Hi-Z2
V0|_ —_
“H” or “L"
27H6242 ©IBM Corporation, 1996. All rights reserved.
SA14-4232-03 Use is further subject to the provisions at the end of this document.
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IBMO14405M  1BM014405
IBM014405P  iIBM014405B
1M x 4 10/10 EDO DRAM

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

trass t trps

FAS Vin— —\

ViL— trec ——'

——I tesr

— tCP -~—
VIH— y
CAS /
V"_ —_

—={ twrh

HorL”

NOTE: Address and OE 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.”

©IBM Corporation, 1996. All rights reserved. 27H6242
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IBM014405 IBM014405M
IBM014405B  1BM014405P
1M x 4 10/10 EDO DRAM

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

3501025

2.083 min

17.145 £ 0127 , || 0.76 min

nnonono Hl‘l[‘l[‘lﬂ_li‘ "—TD_

]

6.858 Basic

7.62+10.127
8.547 Basic

( 2 \ n

L '] [

uu& | N 5 I N Y PO 1 \-—-"SE‘¥
PIN#1 ID

0.054
020*
Lead #1 * 00z
— ) Seating Plane
%
L__I —I L ’]L (=J0.10]
127 Basic  0.690 9035 0.420 *5:088

NOTE: All dimensions are in millimeters; Package diagrams are not drawn to scale.
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IBMO14405M  IBMO14405 ==
IBMO14405P  IBMO14405B
1M x 4 10/10 EDO DRAM

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

17.14 +0.10 Detail A\ )

RAAAA AFARAAA =

7.62+0.10
9.2210.20

L

W,

8] Eﬂa FEHEEHE | C
Pin #1 ID 0125 * 0000

L

Seating plane

00 uuuuuj—ué
JL (=010

1.27 Basic 0.40+0.10 0.95 REF
Detail A
- [} 0.25 Basic
E 1.00£0.05 Gage Plane
S 4§

—
+0.10 Py L

0.05*9:00 05%0.1

NOTE: All dimensions are in millimeters; Package diagrams are not drawn to scale.
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IBM014405 IBM014405M
IBM0O14405B IBM014405P
1M x 4 10/10 EDO DRAM

Revision Log

Revision Contents of Modification
11/07/95 Initial Release
5/06/96 1. Corrected tcac (19 ns to 18 ns) in the “Features” section.
1. Removed “Preliminary” classification.
6/13/96 2. Add Hidden Refresh (Write) timing diagram.
3. Change toep, tcpp from 20ns to 15ns for -70ns.
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