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Changed Point in '96 DRAM Databook

(Compared with '95 databook)

Changed Point in '96 DRAM databook Remarks
- Remove TSORP ll(reverse) package
- Remove 80ns version in 5V product
General
- Remove SC Mode, WPB Mode product
- Remove 512Kx9 and 256Kx18 product
Device in '95 in '96
- 128Kx8, 64Kx16 - None - 1st gen.
- 4Mx1, 1Mx4 - C-version | - C-Version - Add EDO Quad CAS product
- 512Kx8, 256Kx16 | - B-version | - D-Version - Remove x9 & X1§_p£°d‘4°t
Generation |- 16Mx1, 4Mx4, 2Mx8 | - A-version | - B-Version - Add EDO Quad CAS product
Change |- TMx16 - A-version | - A-Version & - B-ver. will be available )
B-version from 3Q '96
- 16Mx4, 8Mx8 -1st gen. - A-version - Add 5V 64M DRAM
(2nd gen.) 1 x4(4K) and x8(K)
- 4Mx16 - None - A-version
1M - Add 128Kx8(FP/EDO), 64Kx16(2WE, FP/EDO)
- Add EDO Quad CAS product
4M C-ver | - Remove DIP and ZIP package
- Remove SC, WPB Mode product
4aM B/W - Remove 512Kx9 and 256Kx18 product
16M - Remove SC Mode WPB Mode product - Changed package size
(1 x4.x8) | Add EDO Quad CAS product from 400mil to 300mil
” - Change the CMOS Standby current(ICC5) of Normal-power
version from 1mA to 0.5mA
16M - 50ns version will be available in B-version(3rd gen.)
(1Mx16) from May 1996.
- Change the CMOS Standby current(ICC5) of Normal-power
version from 1mA to 0.5mA
64M - Add 4Mx16 product
(x4,x8,x16) | - Add 5V product
- Change the Refresh cycle of Low -power version
from 256ms to128ms
In "Remove ~ ", " ~ " means that "~" is not supported anymore.

In"Add ~ ", "~" means that "~" is new product and is available from '96.
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CMOS DRAM General Information

1. Introduction
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CMOS DRAM General Information
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* The next version(D-version) is under development and will take a place of B-version from March 1996.
Please refer to the next page about D-version.
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CMOS DRAM General Information
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* D-version is under development and will take a place of B-version from March 1996.
Please refer to the previous page about B-version.
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CMOS DRAM General Information
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CMOS DRAM General Information
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CMOS DRAM General Information
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* The 3rd gen.(B version) of 1Mx16 is under development and will take a place of A-version from 3Q 1996.
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CMOS DRAM General Information 1
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CMOS DRAM

General Information
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{ KM48V8004A-L5

H KM48V8004A-L6 H KM48V8004A-L7 J

<{ KM48V8104A-5

H KM48V8104A-6 HT(M48V8104A-7 ‘

r{ KM48V8104A-L5

H KM48V8104A-L6 H}M4svs1o4A-L7

~*KM48C8000A-5 H KMA48C8000A-6 H KM48C8000A-7

—-IKM4808100A-5 H KM48C8100A-6 }——l KM48C8100A-7

<{KM4BCBOO4A-5 H KM48CB004A-6 H KM48CB004A-7

|
|
|
|
—[ KM48C8104A-5 H KM48C8104A-6 H KM48C8104A-7 J

\ —-{ KM416V4000A-5 H KM416V4000A-6 H KM416V4000A-7 ’

~[ KM416V4000A-L5 H KM416V4000A-L6 H KM416V4000A-L7 (

—{KM416v4100A-5 HKM416V4100A-6 HT(M416V4100A-7 l

~[ KM416V4100A-L5 H KM416V4100A-L6 KM416V4100A-L7 }

-—{ KM416V4004A-5 H KM416V4004A-6 H KM416V4004A-7 \

-‘KM41 6V4004A-L5 H KM416V4004A-L6 H KM416V4004A-L7 l

~‘ KM416V4104A-5 H KM416V4104A-6 H KM416V4104A-7 J

—\ KM416V4104A-L5 H KM416V4104A-L6 H KM416V4104A-L7 ’

ELECTRONICS
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CMOS DRAM

General Information

2. Product Guide

1M bit | 1Mx1 5V£10% | KM41C1000D# 60/70/80 | Fast Page P:18 Pin DIP (1Mx1)
KM41C1000D-L# 20 Pin DIP (256Kx4)
256Kx4 |5V+10% | KM44C256D# 60/70/80 | Fast Page J:20 Pin SOJ
KM44C256D-L# Z:20 Pin ZIP
128Kx8 [5V+10% | KM48C128# 55/60/70 | Fast Page J:24 Pin SOJ
KM48C128#-L
KM48C124# EDO
KM48C124#-L
64Kx16 |5V+10% | KM416C60# 55/60/70 | Fast Page J:40 Pin SOJ
KM416C60#-L T:40 Pin TSOP
KM416C64# EDO
KM416C644#-L
4M bit [ 4Mx1 5V+10% | KM41C4000C# 50/60/70 | Fast Page P:20 Pin DIP
KM41C4000CL# J:20 Pin SOJ
3.3V0.3V] KM41V4000C# 60/70/80 | Fast Page T:20 Pin TSOP-II (Forward)
KM41V4000CL#
1Mx4  [5V£10% | KM44C1000C# 50/60/70 | Fast Page
KM44C1000CL#
KM44C1003C# Quad CAS FP *Quad CAS
KM44C1003CL# J:24 Pin SOJ
KM44C1004C# EDO T:24 Pin TSOP-II (Forward)
KM44C1004CL#
KM44C1005C# Quad CAS EDO
3.3V+0.3V] KM44V1000C# 60/70/80 | Fast Page
KM44V1000CL#
KM44V1004C# EDO
KM44V1004CLi#
4M B/W [512Kx8 |5V+10% | KM48C512B# 50/60/70 | Fast Page J:28 Pin SOJ
KM48C512BL# T:28 Pin TSOP-II(Forward)
KM48C514B# EDO
KM48C514BL#
3.3V+0.3V| KM48V512B# 60/70/80 | Fast Page
KM48V512BL#
KM48V514B# EDO
KM48V514BL#

MRONICS
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CMOS DRAM

General Information

KM44V4004B#-L

4M B/W 5V+10% |KM416C256B# 50/60/70 | Fast Page J:40 Pin SOJ

KM416C256BL# T:40 Pin TSOP-li(Forward)
KM416C254B# EDO
KM416C254BL#

3.3V+0.3\| KM416V256B# 60/70/80 | Fast Page
KM416V256BL#
KM416V254B# EDO
KM416V254BL#

16Mbit [16Mx1 |5V+10% |KM41C16000B# 50/60/70 | Fast Page(4K) K:24 Pin SOJ (300mil)

KM41C16000B#-L S:24 Pin TSOP-li(Forward)

3.3V+0.3\| KM41V16000B# 60/70/80 (300mil)
KM41V16000B#-L

4Mx4 5V+10% |KM44C4000B# 50/60/70 | Fast Page(4K)

KM44C4000B#-L
KM44C4100B# Fast Page(2K)
KM44C4100B#-L
KM44C4003B# Quad CAS FP(4K) *Quad CAS
KM44C4003B#-L K:28 Pin SOJ [300mil]
KM44C4103B# Quad CAS FP(2K) S:28 Pin TSOP-lI(Forward)
KM44C4103B#-L [300mil]
KM44C4004B# EDO(4K)
KM44C4004B#-L
KM44C4104B# EDO(2K)
KM44C4104B#-L
KM44C4005B# Quad CAS EDO(4K)
KM44C4105B# Quad CAS EDO(2K)

3.3V+0.3\| KM44V4000B# 60/70/80 | Fast Page(4K)
KM44V4000B#--L
KM44V4100B# Fast Page(2K)
KM44V4100B#-L
KM44V4004B# EDO(4K)

MRONES
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CMOS DRAM

General Information

KM44V4104B#

60/70/80

"EDOK)

300mil)

K:24 Pin SOJ(

KM416V1204A#-L

KM44V4104BL# S:24 Pin TSOP-I1(300mil)
16M B/W| 2Mx8 [5V+10% | KM48C2000B# 50/60/70 | Fast Page(4K) K:28 Pin SOJ [300mil]

KM48C2000B-L# S:28 Pin TSOP-Ii[Forword]
KM48C2100B# Fast Page(2K) [300mil}
KM48C2100B#-L
KM48C2004B# EDO(4K)
KM48C2004B#-L
KM48C2104B# EDO(2K)
KM48C2104B#-L

3.3V+0.3\] KM48V2000B# 60/70/80 | Fast Page(4K)
KM48V2000B#-L
KM48V2100B# Fast Page(2K)
KM48V2100B#-L
KM48V2004B# EDO(4K)
KM48V2004B#-L
KM48V2104B# EDO(2K)
KM48V2104B#--L

1M:(16 5V+10% | KM416C1000A# *60/70/80 Fast Page(4K) J:42 Pin SOJ [400mil]

KM416C1000A#-L | (50/60/70 T:44 Pin TSOP-II (Forward)
KM416C1200A# in B ver.) | Fast Page(1K) [400mil]
KM416C1200A#-L
KM416C1004A# EDO(4K)
KM416C1004A#-L
KM416C1204A%# EDO(1K)
KM416C1204A#-L

3.3V+0.3\] KM416V1000A# 60/70/80 | Fast Page(4K)
KM416V1000A#-L
KM416V1200A# Fast Page(1K)
KM416V1200A#-L
KM416V1004A# EDO(4K)
KM416V1004A#-L
KM416V1204A# EDO(1K)

* The 3rd gen.(B version) of 1Mx16 is under development and will take a place of this version(A version) from 3Q 1996.
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CMOS DRAM

General Information

64M bit 16Mx4 |5V+10% | KM44C16000A# 50/60/70 | Fast Page(8K) K : 32 Pin SOJ [400mil]
KM44C16100A# Fast Page(4K) S : 32 pin TSOP lI(Forward)
KM44C16004A# EDO(8K) [400mil}
KM44C16104A# EDO(4K)
3.3V+0.3V| KM44V16000A# | 50/60/70 | Fast Page(8K)

KM44V16000A#-L
KM44V16100A# Fast Page(4K)
KM44V16100A#-L
KM44V16004A# EDO(8K)
KM44V16004A#-L
KM44V16104A# EDO(4K)
KM44V16104A#-L

8Mx8 |[5V£10% KM48C8000A# 50/60/70 | Fast Page(8K)
KM48C8100A# Fast Page(4K)
KM48C8000A# EDO(8K)
KM48C8100A# EDO(4K)

3.3V+0.3V| KM48V8000A# 50/60/70 | Fast Page(8K)

KM48V8000A#-L
KM48V8100A# Fast Page(4K) S : 50 pin TSOP ll(Forward)
KM48V8100A#-L [400mil]
KM48V8004A# EDO(8K)
KM48V8004A#-L
KM48V8104A# EDO(4K)
KM48V8104A#-L

4AMx16 [3.3V+0.3V| KM416V4000A# | 50/60/70 | Fast Page(8K)
KM416V4000A#-L
KM416V4100A# Fast Page(4K)
KM416V4100A#-L
KM416V4004A# EDO(8K)
KM416V4004A#-L
KM416V4104A# EDO(4K)
KM416V4104A#-L

LS ms v

ELECTRONICS
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FUNCTION GUIDE

3. DRAM Ordering System

This DRAM ordering system is being used from 2H1995.

1 2 3 4 5 6 7 8 9
KM 4 AA B CCCCC D E - F GG
T _— —_—.—— -
SAMSUNG \
Memory | Speed
DRAM
Organization Power(DC Current)
Product -
Density & Mode/Feature
Revision ] . PackageType
1. SAMSUNG Memory 7. Package Type
N N - o ¥
2. DRAM(4) T - TSOP Il (Forward)
P - DIP
3. Organization Z - zZiP
1 x 1 K -- --- SOJ(Shrinked PKG,SOJ)
4 X4 S -eremmemeemeeeaeneeeoee- TSOP 1l (Shrinked PKG,Forward)
8 X8
16 x 16 8. Power(DC Current)
32 x 32 Blank Normal
L Low power
4. Product with Self refresh
C 5V
\Y 3.3V 9.

5. Density & Mode/Feature
Refer to "Chapter 2. Product Guide."

6. Revision
Blank 1st Gen.
A 2nd Gen.
B 3rd Gen.
C 4th Gen.
D 5th GEn.

Prnmsungg N
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- KM41C1000D
- KM44C256D
- KM48C128

» KM48C124

- KM416C60
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KM41C1000D CMOS DRAM

1M x 1 Bit CMOS Dynamic RAM with Fast Page Mode

DESCRIPTION

This is a family of 1,048,576 x 1 bit Fast Page Mode CMOS DRAMs. Fast Page Mode offers high speed
random access of memory cells within the same row. Access time(-6, -7 or -8), power consumption (Normal
or Low power) , and package type (SOJ, ZIP,DIP) are optional features of this family. All of this family have
CAS-before-RAS refresh, RAS-only refresh and Hidden refresh capabilities.

This 1Mx1 Fast Page Mode DRAM Family is fabricated using Samsung's advanced CMOS process to
realize high band-width, low power consumption and high reliability.

FEATURES

* Part Identification
- KM41C1000D/D-L(5V)

* Fast Page Mode operation

» CAS-before-RAS refresh capability

» RAS-only and Hidden refresh capability
* TTL(5V) compatible inputs and outputs
* 256K x 4 fast test mode

* JEDEC Standard pinout

* Active Power Dissipation » Available in Plastic SOJ, ZIP and DIP packages

Unit : mW . o
Speed Active Power Dissipation " Single +5V£10% power supply
-6 385
-7 358
-8 330

» Refresh cycles

FUNCTIONAL BLOCK DIAGRAM

Refresh period
Part No. Refresh p
Cycle | Normal L AAS > Vee
Control v
KM41C1000D| 512 8ms 128nos C‘\;I Clocks [ vee Generator [ﬂ | *
[
Row Decoder Data in le- D
A o Buffer
 Performance range: " A 3
lemory Array | o
Speed | tRAC | tCAC | tRC tPC Fofrooh Gom— 1,048,576 x 1 g —
-6 60ns 15ns | 110ns | 40ns Cells P »
7 70ns | 20ns | 130ns | 45ns 2 |Row Address Buffer| & mwvepepel
- Q
-8 80ns | 20ns | 150ns | 50ns AG ~A9 {_L:ch. Addrass Bufter || Colarn Decoder | Buffer "’

SAMSUNG ELECTRONIC CO., LTD. reserves the right to
change products and specifications without notice.

i ELECTRONICS
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KM41C1000D CMOS DRAM

PIN CONFIGURATION (Top Views)

* KM41C1000DJ * KM41C1000DZ

Pin Name | Pin Function
- Kuic19000P AQ - A9 Address Inputs
pml1 o 18f0 Vss D Data In
W ]2 7Ea Q Data Out
RAS 3 1efmcas _Vf Ground
= 15k A9 RAS Row Address Strobe
a0 s 14l A8 CAS Column Address Strobe
ISN:= 1 1afm a7 w Read/Write Input
A2 M7 1ol A6 Vee Power(+5.0V)
N.C No Connection
o Hpe TF Test Function
e R NL No Lead

o ;
ELECTRONICS



KM41C1000D CMOS DRAM
ABSOLUTE MAXIMUM RATINGS
Parameter Symbol Rating Units
Voltage on any pin relative to Vss Vin,Vour -1 to +7.0 \Y
Voltage on Vcc supply relative to Vss Vee -1 to +7.0 Y
Storage temperature Tstg -65 to +150 °C
Power dissipation Po 600 mwW
Short circuit output current los 50 mA

* 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
Exposure to absolute maximum rating conditions for extended periods may affect device

sheet.
reliability.

RECOMMENDED OPERATING CONDITIONS (Voltages referenced to Vss, Ta= 0 to 70 °C)

Parameter Symbol Min Typ Max Unit
Supply voltage Voe 45 5.0 5.5 v
Ground Vss 0 0 0 v
Input high voltage ' 24 - Vee+1 Y;
Input low voltage Vi -1.0% - 0.8 v

*1: Vee+2.0V at pulse width < 20ns (pulse width is measured at Vcc)

*2 :-2.0V at pulse width < 20ns (pulse is measured at Vss)

DC AND OPERATING CHARACTERISTICS (Recommended operating conditions unless otherwise noted.)

Parameter Symbol | Min Max | Units
Input leakage current (Any input 0<VinsVec+0.5V I -5 5 pA
all other pins not under test=0 volts.)
Output leakage current ;
(Data out is disabled, 0V<VoursVcc) low 5 5 WA
Output high voltage level(loH=-5mA) VoH 24 - \Y
Output low voltage level(loL=4.2mA) VoL - 0.4 \Y
!
. !
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KM41C1000D CMOS DRAM

DC AND OPERATING CHARACTERISTICS (Recommended operating conditions unless otherwise noted.)

Max
Symbol Power Speed Units
. KM41C1000D
-6 60
lect Don't care 7 55 zﬁ
-8 50 mA
leca Don't care Don't care 2 mA
-6 60
lcca Don't care 7 55 22
8 50 mA
-6
lcca Don't care -7 ig mz
-8 40 mA
Normal 8 1 mA
D
lccs L on't care 100 nA
-6 60
lccs Don't care 7 55 22\
-8 50 mA
lccr L Don't care 100 HA
lcc1* : Operating current (RAS and CAS, Address cycling @tRC=min.)

lccz

lcca*

lcca™ :

lces

lccs™ :

Icc7:

: Standby current (RAS=CAS=W=VH )
: RAS-only refresh current (CAS=Vi, RAS ,Address cycling @tRC=min.)

Fast Page Mode current (RAS=Vuw, CAS, Address cycling @tPC=min.)

: Standby current (BAS=CAS=W=Vcc-0.2V)

CAS-before-RAS refresh current (RAS and CAS cycling @tRC=min.)

Battery back-up current, Average power supply current, Battery back-up mode

Input high voltage(ViH)=Vcc-0.2V, Input low voltage(ViL)=0.2V, CAS=CAS-before-RAS cycling or 0.2V
DIN=W=A0 ~ A9 = Vcc-0.2V or 0.2V, Tre= 125us(L-ver), Tras=Trasmin~300 ns

*NOTE : Iccy, Icces, Icca and Icces are dependent on output loading and cycle rates. Specified values

are obtained with the output open. Icc is specified as an average current. In lcc1, lccs
and lccs, address can be changed maximum once while RAS=V.L. In Iccs, Address can be
changed maximum once within one fast page mode cycle time tPC.

D5 insunig )
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KM41C1000D CMOS DRAM

CAPACITANCE(Ta=25°C,Vce=5V, f=1MHz)

Parameter Symbol Min Max Unit
Input capacitance [D] Cint - 5 pF
Input capacitance [AO - A9] Cinz - 6 pF
Input capacitance [RAS, CAS, W] Cina - 7 pF
Output capacitance [Q] Cour - 7 pF

AC CHARACTERISTICS (0°C<Ta<70°C, See note 1,2)
Test condition : Vcc=5.0V+10%, Vin/Vi=2.4/0.8V, Vonh/Voi=2.0/0.8V

Parameter Symbol Min6 Max | Min - Max | Min 2 Max Units |Notes
Random read or write cycle time tRC 110 130 150 ns
Read-modify-write cycle time tRWC 130 150 170 ns
Access time from RAS tRAC 60 70 80 ns |3,4,10
Access time from CAS tCAC 15 20 20 ns | 345
Access time from column address tAA 30 35 40 ns 3,9
CAS to output in Low-Z tCLZ 0 0 0 ns 3
Output buffer turn-off delay tOFF 0 15 0 20 0 20 ns 6
Transition time (rise and fall) tT 3 50 3 50 3 50 ns 2
RAS precharge time tRP 40 50 60 ns
RAS pulse width tRAS 60 | 10K | 70 | 10K | 80 | 10K ns
RAS hold time tRSH 15 20 20 ns
CAS hold time tCSH 60 70 80 ns
CAS pulse width tCAS 15 | 10K 20 | 10K | 20 10K ns
RAS to CAS delay time tRCD 20 45 20 50 20 60 ns 4
RAS to column address delay time tRAD 15 | 30 15 | 85 | 15 40 ns 10
CAS to RAS precharge time tCRP 5 5 5 ns
Row address set-up time tASR 0 0 0 ns
Row address hold time tRAH 10 10 10 ns
Column address set-up time tASC 0 0 0 ns
Column address hold time tCAH 15 15 15 ns
Column address hold time referenced to RAS| tAR 50 55 60 ns 14
Column address to RAS lead time tRAL 30 35 40 ns
Read command set-up time tRCS 0 0 0 ns
Read command hold time referenced to CAS | tRCH 0 0 ns 8
Read command hold time referenced to RAS | tRRH 4] 0 0 ns
Write command hold time tWCH 10 10 10 ns
Write command hold time referenced to RAS | tWCR | 45 50 55 ns 14
Write command pulse width tWP 10 10 10 ns
Write command to RAS lead time tRWL 15 15 15 ns
Write command to CAS lead time tCWL 15 15 15 ns

ELECTRONICS



KM41C1000D CMOS DRAM
AC CHARACTERISTICS (0°C<Ta<70°C, See note 2)
Parameter Symbol -8 -z -8 Units| Notes
Min | Max | Min | Max | Min | Max

Data set-up time tDS 0 0 0 ns 9
Data hold time tDH 15 15 15 ns 9
Data hold time referenced to RAS tDHR 50 55 60 ns 14
Refresh period(Normal) tREF 8 8 8 ms
Refresh period(L -ver) tREF 128 128 128 ms
Write command set-up time tWCS 0 0 0 ns 7
CAS to W delay time tCWD 15 20 20 ns 7
RAS to W delay time tRWD 60 70 80 ns 7
Column address to W delay time tAWD 30 35 40 ns 7
CAS precharge to W delay time tCPWD | 35 40 45 ns
CAS set-up time (CAS-before-RAS refresh) | tCSR 5 5 5 ns
CAS hold time (CAS-before-RAS refresh) tCHR 15 15 15 ns
RAS to CAS precharge time tRPC 5 5 5 ns
CAS precharge time(CBR counter test cycle)] tCPT 20 25 30 ns

‘| Access time from CAS precharge tCPA 35 35 45 | ns 3
Fast Page mode cycle time tPC 40 45 50 ns
Fast Page mode read-modify-write cycle timg tPRWC | 60 60 65 ns
CAS precharge time (Fast page cycle) tCP 10 10 10 ns
RAS pulse width (Fast page cycle) tRASP 60 | 200K 70 | 200K| 80 | 200K | ns
RAS hold time from CAS precharge tRHCP | 40 45 50 ns

36

Momcs



KM41C1000D CMOS DRAM

NOTES

1.

10.

11.

12.

13.
14,

An initial pause of 200us is required after power up followed by any 8 ROR or CBR cycles before proper
device operation is achieved.

ViH(min) and ViL(max) are reference levels for measuring timing of input signals. Transition times are
measured between ViH(min) and ViL(max) and are assumed to be 5ns for all inputs.

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

Operation within the tRCD(max) limit insures that tRAC(max) can be met. tRCD(max) is specified as a
reference point only. If tRCD(max) is greater than the specified tRCD(max) limit, then access time is
controlled exclusively by tCAC.

Assumes that tRCD= tRCD(max).

This parameter defines the time at which the output achieves the open circuit condition and is not
referenced to Voh or Vol.

tWCS, tRWD, tCWD and tAWD are non restrictive operating parameters. They are included in the data
sheet as electrical characteristics only. If tWCS>tWCS(min),the cycles is an early write cycle and the
data output will remain high impedance for the duration of the cycle. If tCWD> tCWD(min),
tRWD>tRWD(min) and tAWD= tAWD(min), then the cycle is a read-modify-write cycle and the data
output will contain the data read from the selected address. If neither of the above conditions is
satisfied, the condition of the data out is indeterminate.

Either tRCH or tRRH must be satisfied for a read cycle.

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

Operation within the tRAD(max) limit insures that tRAC(max) can be met. tRAD(max) is specified as a
reference point only. If tRAD is greater than the specified tRAD(max) limit, then access time is
controlled by tAA.

Normal operation requires the "TF" pin to be connected to Vss or TTL logic low level or left unconnected
on the printed wiring board.

When the "TF" pin is connected to a defined positive voltage, the internal test function may be activated.
Contact Samsung for specific operational details of the "test function”.

In a test mode cycle, the value of tRAC, tCAC, tAA is delayed for 3ns.

tAR, tWCR, and tDHR are referenced to tRAD(MAX).

o i
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KM44C256D

CMOS DRAM

256K x 4 Bit CMOS Dynamic RAM with Fast Page Mode

DESCRIPTION

This is a family of 262,144 x 4 bit Fast Page Mode CMOS DRAMs. Fast Page Mode offers high speed
random access of memory cells within the same row. Access time(-6, -7 or -8), power consumption (Normal
or Low power), and package type (SOJ, ZIP,DIP) are optional features of this family. All of this family have
CAS-before-RAS refresh, RAS-only refresh and Hidden refresh capabilities.
This 256Kx4 Fast Page Mode DRAM Family is fabricated using Samsung's advanced CMOS process to
realize high band-width, low power consumption and high reliability.

FEATURES

* Part Identifi

cation

- KM44C256D/D-L(5V)

* Active Power Dissipation

Unit : mW
Speed Active Power Dissipation
-6 385
-7 358
-8 330

» Refresh cycles

* Fast Page Mode operation
« CAS-before-RAS refresh capability

* RAS-only and Hidden refresh capability

* TTL(5V) compatible inputs and outputs

* Early write or Output Enable controlled write
* JEDEC Standard pinout
¢ Available in Plastic SOJ, ZIP, and DIP packages
* Single +5V+10% power supply

FUNCTIONAL BLOCK DIAGRAM

Refresh period
Part No. Refresh eiresh perio
Cycle | Normal L N Vee
gg e Control Vss
KM44C256D | 512 8ms | 128ms o] Clodks VBB Gonorator
|
Row Decoder Data in
S o Buffer
* Performance range: ot
Memory Array | o DQO
Speed | tRAC | tCAC | tRC tPC 262,144 x 4 g - ©
-6 60ns 15ns | 110ns | 40ns Cells + | Q3
7 | 70ns | 20ns | 130ns | 45ns 2 {Row Adress Buter] 3 ——
8 80ns | 20ns | 150ns | 50ns A0 ~A8 COL Addrass Bufier |-+ Column Decoder [« Buffer | oF
SAMSUNG ELECTRONIC CO., LTD. reserves the right to
change products and specifications without notice.
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KM44C256D CMOS DRAM

PIN CONFIGURATION (Top Views)

* KM44C256DJ * KM44C256DP * KM44C256DZ
OE
DQo ]1 o 20 [T Vss DQ2
DQ1 M} 2 19 [ DQ3 v
wmdls 18 |1 pa2 s
RAS 4 17 fnTAS ban
N.C 5 16 0 OF RAS
A0 M6 15 [ A8 Ao
Al 7 14 [0 A7 Az
A2 mls 13 [ A6 veell
A3 ]9 12 j]AS A5
Vee 10 11 (1 A4 :
(@] a7 B

Pin Name | Pin Function
AO - A8 Address Inputs
DQO~3 Data In/out
Vss Ground
RAS Row Address Strobe
CAS Column Address Strobe

W Read/Write Input
OE Data Outputs Enable
Vce Power(+5.0V)

N.C No Connection

NL No Lead

e i
ELECTRONICS
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KM44C256D CMOS DRAM
ABSOLUTE MAXIMUM RATINGS
Parameter Symbol Rating Units
Voltage on any pin relative to Vss Vin,Vour -1 to +7.0 \'
Voltage on Vcc supply relative to Vss Vee -1 to +7.0 Vv
Storage temperature Tstg -55 to +150 °C
Power dissipation Po 600 mw
Short circuit output current los 50 mA

* 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.

RECOMMENDED OPERATING CONDITIONS (Voltages referenced to Vss, Ta= 0 to 70 °C)

Parameter Symbol Min Typ Max Unit
Supply voltage Vee 45 5.0 55 v
Ground Vss 0 0 0 \Y;
Input high voltage Vin 2.4 - Vee+1™ Y,
Input low voltage Vi 2.072 - 0.8 v

*1:Vce+2.0V at pulse width < 20ns (pulse width is measured at Vcec)

*2:-2.0V at pulse width < 20ns (pulse is measured at Vss)

DC AND OPERATING CHARACTERISTICS (Recommended operating conditions unless otherwise noted.)

|ﬂ ELECTRONICS

Parameter Symbol | Min Max | Units

Input leakage current (Any input 0<Vin<Vec+0.5V I -5 5 pA

all other pins not under test=0 volts.)

Output leakage current )

(Data out is disabled, 0V<Vout<Vcc) low 5 5 WA
Output high voltage level(loH=-5mA) VoH 2.4 - \Y
Output low voltage level(loL=4.2mA) VoL - 0.4 \'
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KM44C256D CMOS DRAM

DC AND OPERATING CHARACTERISTICS (Recommended operating conditions unless otherwise noted.)

Max
Symbol Power Speed Units
KM44C256D

-6 60
lect Don't care 7 55 22
-8 50 mA
lcca Don't care Don't care 2 mA

-6 60
lccs Don't care -7 55 22
-8 50 mA

-6 50
Icca Don't care -7 45 zﬁ
-8 40 mA
Iccs Normal Don't care 1 mA
L 100 HA

-6 60
lcce Don't care -7 55 22
-8 50 mA
lecz L Don't.care 100 HA

lcc1* : Operating current (RAS and CAS, Address cyciing @tRC=min.)

Iccz : Standby current ( RAS=CAS=W=Vin )

lcca* : BAS-only refresh current (CAS=ViH, RAS ,Address cycling @tRC=min.)

Icca® : Fast Page Mode current (RAS=ViL, CAS, Address cycling @tPC=min.)

Iccs : Standby current ( RAS=CAS=W=Vcc-0.2V)

Icce* : CAS-before-RAS refresh current (RAS and CAS cycling @tRC=min.)

lcc7 : Battery back-up current, Average power supply current, Battery back-up mode

Input high voltage(ViH)=Vcc-0.2V, Input low voltage(ViL)=0.2V, CAS=CAS-before-RAS cycling or 0.2V
DiN=W=A0 ~ A8= Vcc-0.2V or 0.2V, Tre= 125us(L-ver), Tras=Trasmin~300 ns

*NOTE : Icct, lccs, Iccs and Icce are dependent on output loading and cycle rates. Specified values
are obtained with the output open. Icc is specified as an average current. In Icc1, lcca
and lccs, address can be changed maximum once while RAS=V.L. In Icc4, Address can be
changed maximum once within one fast page mode cycle time tPC.

Ponmsunog i
ELECTRONICS



KM44C256D CMOS DRAM

CAPACITANCE(TA=25°C,Vce=5V , f=1MHz)

Parameter Symbol Min Max Unit
Input capacitance [AO - A8] Cint - 6 pF
Input capacitance [RAS, CAS, W,OE] Cine - 7 pF
Output capacitance [DQ0O~DQ3] Cour - 7 pF

AC CHARACTERISTICS (0°C<Ta<70°C, See note 1,2)
Test condition : Vcc=5.0V+10%, Vin/Vi=2.4/0.8V, Von/Vol=2.0/0.8V

Parameter Symbol Mins Max Min- . Max | Min 2 Max Units |Notes
Random read or write cycle time tRC 110 130 150 ns
Read-modify-write cycle time tRWC 155 175 195 ns
Access time from RAS tRAC 60 70 80 ns |3,4,10
Access time from CAS tCAC 15 20 20 ns 3,4,5
Access time from column address tAA 30 35 40 ns 3,9
CAS to output in Low-Z tCLZ 0 0 0 ns 3
Qutput buffer turn-off delay tOFF 0 15 0 20 0 20 ns 6
Transition time (rise and fall) tT 3 50 3 50 3 50 ns 2
RAS precharge time tRP 40 50 60 ns
RAS pulse width tRAS 60 | 10K | 70 [ 10K | 80 | 10K ns
RAS hold time tRSH 15 20 20 ns
CAS hold time tCSH 60 70 80 ns
CAS pulse width tCAS 15 | 10K 20 | 10K | 20 10K ns
RAS to CAS delay time tRCD 20 45 20 50 20 60 ns 4
RAS to column address delay time tRAD 15 30 15 35 15 40 ns 10
CAS to RAS precharge time tCRP 5 5 5 ns
Row address set-up time tASR 0 0 0 ns
Row address hold time tRAH 10 10 10 ns
Column address set-up time tASC 0 ) 0 0 ns
Column address hold time tCAH 15 15 15 ns
Column address hold time referenced to RAS| tAR 50 55 60 ns 1
Column address to RAS lead time tRAL 30 35 40 ns
Read command set-up time tRCS 0 0 0 ns
Read command hold time referenced to CAS | tRCH 0 o] 0 ns
Read command hold time referenced to RAS | tRRH 0 0 0 ns
Write command hold time tWCH 10 10 10 ns
Write command hold time referenced to RAS | tWCR 45 50 55 ns 11
Write command pulse width tWP 10 10 10 ns
Write command to RAS lead time tRWL 15 15 15 ns
Write command to CAS lead time tCWL 15 15 15 ns

PSinsungg )
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KM44C256D CMOS DRAM

AC CHARACTERISTICS (0°C<Ta<70°C, See note 2)

-6 -7 -8
Parameter Symbol Min | Max | Min | Max | Min | Max Units| Notes

Data set-up time tDS 0 0 0 ns

Data hold time tDH 15 15 15 ns 9
Data hold time referenced to RAS tDHR 50 55 60 ns 11
Refresh period(Normal) tREF 8 8 8 ms
Refresh period(L -ver) tREF 128 128 128 ms

Write command set-up time tWCS 0 0 0 ns 7
CAS to W delay time tCWD 40 45 45 ns 7
RAS to W delay time tRWD 85 95 105 ns 7
Column address to W delay time tAWD 55 60 65 ns 7
CAS precharge to W delay time tCPWD | 60 65 70 ns

CAS set-up time (CAS-before-RAS refresh) | tCSR 5 5 5 ns

CAS hold time (CAS-before-RAS refresh) tCHR 15 15 15 ns

RAS to CAS precharge time tRPC 5 5 5 ns

CAS precharge time(CBR counter test cycle)| tCPT 20 25 30 ns
Access time from CAS precharge tCPA 35 35 40 ns 3
Fast Page mode cycle time tPC 40 45 50 ns

Fast Page mode read-modify-write cycle timg tPRWC | 80 85 90 ns

CAS precharge time (Fast page cycle) tCP 10 10 10 ns

RAS pulse width (Fast page cycle) tRASP 60 | 100K| 70 | 100K | 80 100K | ns

RAS hold time from CAS precharge tRHCP | 40 45 50 ‘ ns

OE access time tOEA 15 20 20 ns

OE to data delay tOED 15 20 20 ns
Output buffer turn off delay time from OE tOEZ 0 15 0 20 0 20 ns

OE command hold time tOEH 15 20 20 ns

Prnmsunc ©
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KM44C256D CMOS DRAM

NOTES

1.

10.

11.

An initial pause of 200us is required after power up followed by any 8 ROR or CBR cycles before
proper device operation is achieved.

ViH(min) and ViL(max) are reference 1evels for measuring timing of input signals. Transition times are
measured between ViH(min) and ViL(max) and are assumed to be 5ns for all inputs.

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

Operation within the tRCD(max) limit insures that tRAC(max) can be met. tRCD(max) is specified as a
reference point only. If tRCD(max) is greater than the specified tRCD(max) limit, then access time is
controlled exclusively by tCAC.

Assumes that tRCD> tRCD(max).

This parameter defines the time at which the output achieves the open circuit condition and is not
referenced to Voh or Vol.

tWCS, tRWD, tCWD and tAWD are non restrictive operating parameters. They are included in the
data sheet as electrical characteristics only. If tWCS>tWCS(min),the cycles is an early write cycle and
the data output will remain high impedance for the duration of the cycle. If tCWD= tCWD(min),
tRWD2tRWD(min) .and tAWD> tAWD(min), then the cycle is a read-modify-write cycle and the data
output will contain the data read from the selected address. If neither of the above conditions is
satisfied, the condition of the data out is indeterminate.

Either tRCH or tRRH must be satisfied for a read cycle.

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

Operation within the tRAD(max) limit insures that tRAC(max) can be met. tRAD(max) is specified as a
reference point only. If tRAD is greater than the specified tRAD(max) limit, then access time is
controlled by tAA.

tAR, tWCR, and tDHR are referenced to tRAD(MAX).

Prnmsunog "
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KM48C128 CMOS DRAM

128K x 8 Bit CMOS Dynamic RAM with Fast Page Mode
DESCRIPTION

This is a family of 131,072 x 8 bit Fast Page Mode CMOS DRAMSs. Fast Page Mode offers high speed
random access of memory cells within the same row. Access time (55, 60, or 70) and power consumption
(Normal or Low power) are optional features of this family. All of this family have TAS-before-RAS refresh,
RAS-only refresh and Hidden refresh capabilities. Furthermore, Self-refresh operation is available in Low
power version.

This 128Kx8 Fast Page Mode DRAM family is fabricated using Samsung's advanced CMOS process to
realize high band-width, low power consumption and high reliability. It may be used as main memory unit for
personal computer and portable machines.

FEATURES * Fast Page Mode operation
 Part Identification  Byte Read/Write operation
- KM48C128/L « TAS-before-RAS refresh capability

* RAS-only and Hidden refresh capability
« Self-refresh capability (L-ver only)

* Active power consumption * TTL compatible inputs and outputs

Unit : mW N
« Early Write or output enable controlled write
Speed Active power consumption * Available in plastic SOJ packages
-55 413 * Single+5V+10% power supply
-6 385
-7 360
* Refresh cycles FUNCTIONAL BLOCK DIAGRAM
Part v Refresh | Refresh period
NO. | "°° | cycle | Nomal] L SN Ve
cAs ¥ Control Vss
48C128 | 5V 512 8ms | 64ms w-»|  Clocks VBB Generator
1
Row Decoder Datz'af in
. 1 o Buffer
Performance range = .
Speed | tRAC | tCAC tRC tPC Nzesrr;%r;;r;av g o
efresh Counter X
-55 | 55ns | 15ns | 110ns | 40ns Cats. 3 [« par
-6 60ns | 15ns | 110ns | 40ns A0 ~A8 T]Row Address Buffer] 3
20ns | 130ns | 45ns Data out
-7 70ns A0 ~A7 (Col. Address Buffer [#] Column Decoder Buffer j« OF

SAMSUNG ELECTRONIC CO., LTD. reserves the right to
change products and specifications without notice.

o i
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KM48C128 CMOS DRAM
PIN CONFIGURATION (Top Views)
* KM48C128J
(SOV)
Pin Name Pin Function Pin Name Pin Function
AO - A8 Address Inputs \ Read/Write Input
DQO -7 Data In/Out OE Data Output Enable
Vss Ground
V
RAS Row Address Strobe ce Power (+5V)
CAS Column Address Strobe N.C No Connection
46
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KM48C128 CMOS DRAM

ABSOLUTE MAXIMUM RATINGS

| ]

; Parameter Symbol Rating Units :

’ Voltage on any pin relative to Vss Vin,Vout -1.0 to +7.0 \

: Voltage on Vcc supply relative to Vss Vee -1.0 to +7.0 \

/ Storage Temperature Tstg -55 to +150 °C

" Power Dissipation Po 1 w
Short Circuit Output Current los 50 mA

* 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.

RECOMMENDED OPERATING CONDITIONS (Voltages referenced to Vss, Ta= 0 to 70 °C)

Parameter Symbol Min Typ Max Unit |
Supply Voltage Vee 45 5.0 5.5 v
Ground Vss 0 0 0 \%
Input High Voltage ' 2.4 - Vee+1.0™! i
Input Low Voltage Vi -1.07 - 0.8 Vo

*1: Vecc+2.0V/20ns, Pulse width is measured at Vcc.
*2 . -2.0V/20ns, Pulse width is measured at Vss.

DC AND OPERATING CHARACTERISTICS

(Recommended operating conditions unless otherwise noted.)

1
Parameter Symbol| Min | Max | Units |

Input Leakage Current (Any input 0O<VinsVece+0.5V, I 5 5 A
(Any input 0<ViINsVee+0.5V, all other pins not under test=0V) © H

Output Leakage Current

1
i
|
r
?

(Data out is disabled, 0V<Vout<Vec) low -5 S HA
Output High Voltage Level (loH=-5mA) Vo 2.4 - Vv
i Output Low Voltage Level (lo.=4.2mA) VoL - 0.4 Vv

PRimsun g "
ELECTRONICS



KM48C128 CMOS DRAM

DC AND OPERATING CHARACTERISTICS

(Recommended operating conditions unless otherwise noted.)

Symbol Power Speed Max Units

-55 65 mA

[ole]] Don't care -6 65 mA
-7 55 mA

lcc2 Don't care Don't care 2 mA
-55 65 mA

lcca Don't care -6 65 mA
-7 55 mA

-55 60 mA

lcca Don't care -6 60 mA
-7 55 mA

Normal . 1 mA

lccs L Don't care 150 WA
-55 65 mA

lcce Don't care -6 65 mA
-7 55 mA

lcc7 L Don't care 300 HA
lccs L Don't care 200 HA

Icc1* : Operating current (RAS, CAS, Address cycling @tRC=min.)

lcc2

: Standby current (RAS=CAS=ViH, W=Don't care)

Iccs* : RAS-only refresh current (CAS=ViH, RAS , Address cycling @tRC=min.)
lcca* : Fast Page Mode current (RAS=ViL, CAS, Address cycling @tPC=min.)

lccs
Icce
lccz

lccs

: Standby current (RAS=CAS=Vcc-0.2V, W=Don't care)

* . CAS-before-RAS Refresh current (RAS and CAS cycling @tRC=min.)

: Battery back-up current, Average power supply current, Battery back-up mode
Input high voltage(ViH)=Vcc-0.2V, Input low voltage(ViL)=0.2V, CAS= 0.2V
Din = Don't care, Trc=125us, Tras=Tras min~300 ns
: Self refresh current
RAS=CAS=Vi,, W=OE=A0 ~ A8 = Vcc-0.2V or 0.2V,
DQO ~ DQ7= Vce-0.2V, 0.2V or open

*NOTE : lcc, lees, Icca and Iccs are dependent on output loading and cycle rates. Specified values

are obtained with the output open. Icc is specified as an average current. In lcct, Iccs,
and Iccs, address can be changed maximum once while RAS=ViL. In Icc4, address can be
changed maximum once within one fast page mode cycle time, tPC.

PSinsungg ”
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KM48C128 CMOS DRAM
CAPACITANCE (Ta=25°C,Vce=5V, f=1MHz)
Parameter Symbol Min Max Unit
Input capacitance [AO ~ A8] Cim - 5 pF
Input capacitance [RAS, CAS, W, OE] Cine - 7 pF
Output Capacitance [DQO~ DQ7) Coa - 7 pF
AC CHARACTERISTICS (0°C<Ta<70°C, See note 1,2)
Test condition : Vcc=5.0V+10%, Vin/Vi=2.4/0.8V, Von/Vo =2.4/0.4V
-55 -6 -7
Parameter Symbol Min | Max | Min Max | Min | Max Units | Notes
Random read or write cycle time tRC 110 110 130 ns
Read-modify-write cycle time tRWC | 155 155 185 ns
Access time from RAS tRAC 55 60 70 ns 34,10
Access time from CAS tCAC 15 15 20 ns | 345
Access time from column address tAA 30 30 35 ns | 3,10
TAS to output in Low-Z tCLZ 0 0 ns 3
| Output buffer turn-off delay tOFF 0 15 15 0 15 ns 6
ITransi'tion time (rise and fall) tT 3 50 50 50 ns 2
RAS precharge time tRP 40 40 50 ns
RAS pulse width - tRAS 60 | 10K 60 10K 70 | 10K ns
RAS hold time tRSH 15 15 20 ns
CAS hold time tCSH 60 60 70 ns
CAS pulse width tCAS 15 | 10K 15 10K 20 | 10K ns
RAS to CAS delay time tRCD 20 45 20 45 20 50 ns 4
RAS to column address delay time tRAD 15 30 15 30 15 35 ns 10
CAS to RAS precharge time tCRP 5 5 ns
Row address set-up time tASR 0 0 ns
Row address hold time tRAH 10 10 10 ns
Column address set-up time tASC 0 0 0 ns
Column address hold time tCAH 10 10 15 ns
Column address to RAS lead time tRAL 30 30 35 ns
Read command set-up time tRCS 0 0 ns
Read command hold time referenced to CAS | tRCH 0 0 ns 8
Read command hold time referenced to RAS | tRRH 4] 0 ns 8
Write command set-up time tWCS o] 0 ns
Write command hold time tWCH 10 10 10 ns
Write command pulse width tWP 10 10 10 ns
Write command to RAS lead time tRWL 15 15 15 ns
Write command to CAS lead time tCWL 15 15 15 ns
49
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KM48C128 CMOS DRAM
AC CHARACTERISTICS (0°C<Ta<70°C, See note 1,2)
-55 -6 -7
Parameter Symbol Min Max | Min Max | Min Max Units|Notes|

Data set-up time tDS 0 0 0 ns 9
Data hold time tDH 10 10 15 ns 9
Refresh period (Normal) tREF 8 8 8| ms
Refresh period (L-ver) tREF - 64 64 64 | ms

CAS to W delay time tCWD 40 40 50 ns 8
RAS to W delay time tRWD 85 85 95 ns 8
Column address to W delay time tAWD 55 55 60 ns

CAS precharge to W delay time tCPWD| 60 60 65 ns

CAS set-up time (CAS-before-RAS refresh) | tCSR 10 10 10 ns

CAS hold time (CAS-before-RAS refresh) | tCHR 10 10 10 ns

RAS to CAS precharge time tRPC 5 5 5 ns

CAS precharge time(CBR counter test cycle)| tCPT 20 20 25 ns

Access time from CAS precharge tCPA 35 35 40 | ns 3
Fast Page mode cycle time tPC 40 40 45 ns

Fast Page mode read-modify-write cycle timg tPRWC| 80 80 95 ns

CAS precharge time (Fast page cycle) tCcP 10 10 10 ns

RAS pulse width (Fast page cycle) tRASP| 60 | 100K 60 | 100K 70 | 100K | ns

RAS hold time from CAS precharge tRHCP| 35 35 40 ns

OFE access time tOEA 15 15 20 | ns

OE to data delay tOED 15 15 20 ns

Out put buffer turn off delay time from OE tOEZ 0 15 0 15 0 20 | ns 6
OE command hold time tOEH 15 15 20 ns

RAS pulse width (C-B-R self refresh) tRASS | 100 100 100 us 11
RAS precharge time (C-B-R self refresh) tRPS 110 110 130 ns 1
CAS hold time (C-B-R self refresh) tCHS -50 -50 -50 ns 11
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KM48C128 CMOS DRAM

NOTES

1. An initial pause of 200us is required after power-up followed by any 8 RAS-only or CAS-before-RAS refresh
cycles before proper device operation is achieved.

2. ViH(min) and ViL(max) are reference levels for measuring timing of input signals. Transition times are
measured between ViH(min) and ViL(max) and are assumed to be 5ns for all inputs.

3. Measured with a load equivalent to 2 TTL loads and 50pF.

4. Operation within the tRCD(max) limit insures that tRAC(max) can be met. tRCD(max) is specified as
a reference point only. If tRCD is greater than the specified tRCD(max) limit, then access time is
controlled exclusively by tCAC.

5. Assumes that tRCD> tRCD(max).

6. This parameter defines the time at which the output achieves the open circuit condition and is not

referenced to Voh or Vol.

7. tWCS, tRWD, tCWD and tAWD are non restrictive operating parameters. They are included in the
data sheet as electrical characteristics only. If tWCS>tWCS(min), the cycles is an early write cycle
and the data output will remain high impedance for the duration of the cycle. If tCWD= tCWD(min),
tRWD= tRWD(min) and tAWD> tAWD(min), then the cycle is a read-modify-write cycle and the data
output will contain the data read from the selected address. If neither of the above conditions is
satisfied, the condition of the data out is indeterminate.

g. Either tRCH or tRRH must be satisfied for a read cycle.

9. These parameters are referenced to the CAS leading edge in early write cycles and to the W leading
edge in read-modify-write cycles.

10. Operation within the tRAD(max) limit insures that tRAC(max) can be met. tRAD(max) is specified as
a reference point only. If tRAD is greater than the specified tRAD(max) limit, then access time is
controlled by tAA.

11. For all of the refresh mode except the distributed CAS-before-RAS refresh mode, 512 cycles of burst
refresh must be executed within 4ms before and after self refresh, in order to meet refresh
specification.(L-version).

Piimsuncg .
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KM48C124

CMOS DRAM

128K x 8 Bit CMOS Dynamic RAM with Extended Data Out

This is a family of 131,072x 8 bit Extended Data Out CMOS DRAMs. Extended Data Out offers high speed
random access of memory cells within the same row. Access time (55, 60, or 70) and power consumption
(Normal or Low power) are optional features of this family. All of this family have CAS-before-RAS refresh,
RAS-only refresh and Hidden refresh capabilities. Furthermore, Self-refresh operation is available in Low

power version.

DESCRIPTION

This 128Kx8 Extended Data Out DRAM family is fabricated using Samsung's advanced CMOS process to
realize high band-width, low power consumption and high reliability. It may be used as main memory unit for
personal computer and portable machines.

FEATURES

e Part Identification
- KM48C124/L

* Active power consumption

Unit : mW
Speed Active power consumption
-55 413
-6 385
-7 358

» Refresh cycles

Part v Refresh | Refresh period
NO. € | cycle |[Nomal|] L
48C124 | 5V 512 8ms 64ms
 Performance range
Speed | tRAC | tCAC tRC tHPC
-55 55ns 17ns 104ns | 25ns
-6 60ns 17ns 104ns | 25ns
-7 70ns 20ns 124ns | 30ns

* Extended Data Out operation
* Byte Read/Write operation

» CAS-before-RAS refresh capability

* RAS-only and Hidden refresh capability
* Self-refresh capability (L-ver only)

* TTL compatible inputs and outputs
 Early Write or output enable controlled write
* Available in plastic SOJ packages
* Single +5V+10% power supply

Vee

Data in
Buffer

FUNCTIONAL BLOCK DIAGRAM
FAS -
CAS P Control Vss
W Clocks VBB Generator
{
Row Decoder
] o
2
Memory Array | &
131,0722x8 | &£ [
Cells oM™
po-ne PR A B i

A0 ~A7

ol. Address Buﬂeﬂ-b

Column Decoder

L

SAMSUNG ELECTRONIC CO. LTD. reserves the right to
change products and specifications without notice.

Data out
Buifer

DQo
to
DQ7

ﬂ ELECTRONICS
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KM48C124 CMOS DRAM

PIN CONFIGURATION (Top Views)

* KM48C124J

(o)

Pin Name Pin Function Pin Name Pin Function
AO - A8 Address Inputs W Read/Write Input
DQO -7 Data In/Out OE Data Output Enable

Vss Ground Vee Power (+5V)
RAS Row Address Strobe
CAS Column Address Strobe N.C No Connection

o ;
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KM48C124

CMOS DRAM

ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Rating Units
Voltage on any pin relative to Vss Vin,Vour -1.0 to +7.0 \Y
Voltage on Vcc supply relative to Vss Vcee -1.0 to +7.0 \
Storage Temperature Tstg -55 to +150 °C
Power Dissipation Po 1 w
Short Circuit Output Current los 50 mA

* Permanént 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.

RECOMMENDED OPERATING CONDITIONS (Voitages referenced to Vss, Ta= 0 to 70 °C)

Parameter Symbol Min Typ Max Unit
Supply Voitage Vee 45 5.0 5.5 v
Ground Vss 0 0 0 Vv
Input High Voltage Vi 24 - Vcet.0™ v
Input Low Voltage Vi -1.0"2 - 0.8 v

*1: Vce+2.0V/20ns, Pulse width is measured at Vce.
*2: -2.0V/20ns, Pulse width is measured at Vss.

DC AND OPERATING CHARACTERISTICS

(Recommended operating conditions unless otherwise noted.)

Parameter Symbol| Min | Max | Units
Input Leakage Current (Any input 0O<ViNnsVcc+0.5V, o 5 5 WA
(Any input 0<ViNgVcec+0.5V, all other pins not under test=0V)
Output Leakage Current )
(Data out is disabled, OV<Vour<Voe) v | 5 | 5 | pA
Output High Voltage Level (loH=-5mA) VoH 2.4 - \
Output Low Voltage Level (lo.=4.2mA) VoL - 0.4 \%

T v iy
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KM48C124 CMOS DRAM

DC AND OPERATING CHARACTERISTICS |

(Recommended operating conditions unless otherwise noted.)

Symbol Power Speed Max Units
-55 65 mA
lcct Don't care -6 65 mA
-7 55 mA
lcc2 Don't care Don't care 2 mA
-55 65 mA
lcca Don't care -6 65 mA
7 55 mA
-55 85 mA
lcca Don't care -6 85 mA
-7 75 mA
Normal § 1 mA
lces L Don't care 150 WA
-55 65 mA
lcce Don't care 6 65 mA
-7 55 -mA
lcc? L Don't care 300 HA
lccs L Don't care 200 uA
lcc1* : Operating current (RAS, TAS, Address cycling @tRC=min.)
lcc2 : Standby current (RAS=CAS=Vin, W=Don't care)
lccs* : RAS-only refresh current (CAS=ViH, RAS , Address cycling @tRC=min.)
Icca* : Hyper Page Mode current (RAS=ViL, CAS, Address cycling @tHPC=min.)
lccs : Standby current (RAS=CAS=Vcc-0.2V, W=Don't care)
Icce* : CTAS-before-RAS Refresh current (RAS and CAS cycling @tRC=min.)
lcc7 : Battery back-up current, Average power supply current, Battery back-up mode
Input high voltage(ViH)=Vcc-0.2V, Input low voltage(ViL)=0.2V, CAS= 0.2V
Din = Don't care, Tre=125us, Tras=TRAs min~300 ns
lccs : Self refresh current
RAS=CAS=ViL,, W=0OE=A0 ~ A8 = Vcc-0.2V or 0.2V, 1
DQO ~ DQ7 = Vce-0.2V, 0.2V or open !
|
*NOTE : lcct, lecs, lccs and Iccs are dependent on output loading and cycle rates. Specified values

are obtained with the output open. Icc is specified as an average current. In lcc1, lccs,
and Iccs, address can be changed maximum once while RAS=ViL. In Iccs, address can be
changed maximum once within one hyper page cycle time, tHPC

<P v
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KM48C124 CMOS DRAM
CAPACITANCE (Ta=25°C,Vcc=5V , f=1MHz)
Parameter Symbol Min Max Unit
Input capacitance [AQ ~ A8] Cint - 5 pF
Input capacitance [RAS, CAS, W, OE] Cinz - 7 pF
Output Capacitance [DQO ~ DQ7] Coa - 7 pF
AC CHARACTERISTICS (0°C<Ta<70°C, See note 1,2)
Test condition : Vec=5.0V£10%, Vin/Vi=2.4/0.8V, Voh/Vol=2.0/0.8V
-55 -6 -7
Parameter Symbol "y T Max | Min | Max | Min | Max | Uits|Notes
Random read or write cycle time tRC 104 104 124 ns
Read-modify-write cycle time tRWC | 135 140 165 ns
Access time from RAS tRAC 55 60 70 ns |3,4,10
Access time from CAS tCAC 17 17 20 ns | 345
Access time from column address tAA 30 30 35 ns 3,10
CAS to output in Low-Z tCLZ 3 3 ns 3
Output buffer turn-off delay from CAS tCEZ 3 15 15 3 15 ns |6, 13
Transition time (rise and fall) T 2 50 50 2 50 ns 2
RAS precharge time tRP 40 40 50 ns
RAS pulse width tRAS 60 10K 60 10K 70 10K ns
RAS hold time tRSH 17 17 20 ns
CAS hold time tCSH 50 50 60 ns
CAS pulse width tCAS 10 10K 10 10K 15 10K ns 11
RAS to CAS delay time tRCD 20 43 20 43 20 50 ns 4
RAS to column address delay time tRAD 15 30 15 30 15 35 ns 10
CAS to RAS precharge time tCRP 5 ns
Row address set-up time tASR 0 ns
Row address hold time tRAH 10 10 10 ns
Column address set-up time tASC 0 0 0 ns
Column address hold time tCAH 10 10 15 ns
Column address to RAS lead time tRAL 30 30 35 ns
Read command set-up time tRCS 0 0 Q ns
Read command hold time referenced to CAS | tRCH 0 0 0 ns 8
Read command hold time referenced to RAS | tRRH 0 0 0 ns 8
Write command set-up time tWCS [4] 0 0 ns 7
Write command hold time tWCH 10 10 10 ns
Write command pulse width tWP 10 10 10 | ns
m command to RAS lead time tRWL 15 15 15 ns
Write command to CAS lead time tCWL 10 10 15 ns
56
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KM48C124 CMOS DRAM

AC CHARACTERISTICS (0°C<Ta<70°C, See note 1,2)

- 55 -6 -7
Parameter Symbol Min Max | Min | Max | Min Max Units | Notes|

Data set-up time tDS 0 0 0 ns 9
Data hold time tDH 10 10 15 ns 9
Refresh period (Normal) tREF 8 8 8| ms
Refresh period (L-ver) tREF 64 64 | - 64| ms

TAS to W delay time tCWD 36 36 44 ns 7
RAS to W delay time tRWD 74 79 94 ns
Column address to W delay time tAWD 49 49 59 ns 7
TAS precharge to W delay time tCPWD | 54 54 64 ns

CAS set-up time (CAS-before-RAS refresh)  [tCSR 5 5 5 ns

TAS hold time (CAS-before-RAS refresh) tCHR 10 10 10 ns
|BAS to CAS precharge time tBPC 5 5 5 ns
|CAS precharge time (CBRB counter test cycle) {CPT 20 20 25 ns

Access time from CAS precharge t1CPA 35 35 40| ns 3
|Hyper Page mode cycle time tHPC 25 25 30 ns | 14
\Hyper Page mode read-modify-write cycle timgtHPRWC, 56 56 Al ns 11
[CAS precharge time (Hyper page cycle) tCP 10 10 10 ns
|RAS pulse width (Hyper page cycle) tRASP 60 | 100K | 60 | 100K | 70 | 100K | Ns
|RAS hold time from CAS precharge tRHCP | 35 35 40 ns

OF access time tOEA 15 15 20| ns 3
|OF to data delay tOED 15 15 20 ns
[Qut put buffer turn off delay time from OF tQOEZ 3 15 3 15 3 20| ns 6
LOF to output in low-Z tOLZ 3 3 3 ns
|OF command hold time tQEH 15 15 20 ns
Qutput data hold time tDOH 5 5 5 ns
|Qutput buffer turn off delay from BAS tREZ 3 15 3 15 3 20| Ns | g 13
Qutput buffer tumn off delay from W tWEZ 3 15 3 15 3 20 ns 6
W to data delay tWED 15 15 20 ns
|OF to CAS hald time tQCH 5 5 5 ns
[CAS hold time to OF tCHO 5 5 5 ns
\OE precharge time tOEP 5 5 5 ns

W pulse width (hyper page cycle) tWPE 5 5 5 ns

RAS pulse width(C-B-R self refresh) tRASS | 100 100 100 us 12
RAS precharge time (C-B-R self refresh) tRPs | 110 110 130 ns | 12
CAS hold time (C-B-R self refresh) tCHS -50 -50 -50 ns 12

Poamsunog N
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KM48C124 CMOS DRAM

NOTES

1.

10.

11.
12.

13.

An initial pause of 200us is required after power-up followed by any 8 RAS-only or TAS-before-RAS refresh
cycles before proper device operation is achieved.

. ViH(min) and ViL(max) are reference levels for measuring timing of input signals. Transition times are

measured between ViH(min) and Vii(max) and are assumed to be 2ns for all inputs.

. Measured with a load equivalentto 2 TTL loads and 50pF.
. Operation within the tRCD(max) limit insures that tRAC(max) can be met. tRCD(max) is specified as

a reference point only. [f tRCD is greater than the specified tRCD(max) limit, then access time is
controlled exclusively by tCAC.

. Assumes that tRCD= tRCD(max).
. This parameter defines the time at which the output achieves the open circuit condition and is not

referenced to Von or Vol.

. tWCS, tRWD, tCWD and tAWD are non restrictive operating parameters. They are included in the

data sheet as electrical characteristics only. If tWCS2> tWCS(min), the cycles is an early write cycle
and the data output will remain high impedance for the duration of the cycle. If tCWD= tCWD(min),
tRWD> tRWD(min) and tAWD2 tAWD(min), then the cycle is a read-modify-write cycle and the data
output will contain the data read from the selected address. If neither of the above conditions is
satisfied, the condition of the data out is indeterminate.

. Either tRCH or tRRH must be satisfied for a read cycle.
. These parameters are referenced to the TAS leading edge in early write cycles and to the W leading

edge in read-modify-write cycles.

Operation within the tRAD(max) limit insures that tRAC(max) can be met. tRAD(max) is specified as
a reference point only. If tRAD is greater than the specified tRAD(max) limit, then access time is
controlled by tAA.

tASC=6ns, Assume tT=2.0ns.

For all of the refresh mode except the distributed CAS-before-RAS refresh mode, 512 cycles of burst
refresh must be executed within 4ms before and after self refresh, in order to meet refresh
specification. (L-version).

If RAS goes high before TAS high going, the open circuit condition of the output is achieved by TAS
high going. If TAS goes high before RAS high going, the open circuit condition of the output is
achieved by RAS high going.
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KM416C60 CMOS DRAM
64K x 16 Bit CMOS Dynamic RAM with Fast Page Mode

DESCRIPTION

This is a family of 65,536 x 16 bit Fast Page Mode CMOS DRAMs. Fast Page Mode offers high speed
random access of memory cells within the same row. Access time(55,60 or 70) power consumption (Normal
or Low power) and package type(SOJ or TSOP) are optional features of this family. All of this family have
CAS-before-RAS refresh, RAS-only refresh and Hidden refresh capabilities. Further more, Self-refresh
operation is available in Low power version.

This 64Kx16 Fast Page Mode DRAM family is fabricated using Samsung's advanced CMOS process to
realize high band-width, low power consumption and high reliability. it may be used as graphic memory unit
for microcomputer, personal computer and portable machines.

FEATURES « Fast Page Mode operation
* Part identification * 2 WE Byte/Word Write operation
- KM416C60/L. « TAS-before-RAS refresh capability
* RAS-only and Hidden refresh capability
« Self-refresh capability (L-ver only)

* Active power consumption Unit : mW * TTL compatible inputs and outputs
* Early Write or output enable controlled write
Speed Active power consumption e Available in plastic SOJ and TSOP(Il) packages
-55 495 * Single +5V+10% power supply
-6 440
-7 385
* Refresh cycles FUNCTIONAL BLOCK DIAGRAM
Part V. Refresh | Refresh period RS > v
NO. | cycle |Normal] L cAs»  Control I v::
oW -»} Clocks
416C60 | 5V | 256 | 4ms | 32ms oW VBB Generator Tower
l Data in |4
Buffer Dtoo
p>» to
Row Decoder Lower | par
A o Data out
* Performance range: o Buffer [4]
Memory Array |8 | | Upper b— OF
Speed | tRAC | tCAC tRC tPC 65536x 16 |E Data in faf
- Cells S Buffer DQ8
55 55ns 15ns 110ns | 40ns 20 _$>Fow Addross Bufta] 2 ©
-6 60ns 15ns | 110ns | 40ns e » DU(pper t ld] pais
7 | 70ns | 20ns | 130ns | 45ns s Column Decoder Buffor

SAMSUNG ELECTRONIC CO., LTD. reserves the right to
change products and specifications without notice.
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KM416C60 CMOS DRAM
PIN CONFIGURATION (Top Views)
* KM416C60J * KM416C60T
-4
vccgio 40 p Vss VCC 11 o 40 [ Vss
DQog42 39 pDQ15 DQO g2 39 DQ15
DQ143 38 fDQ14 88; Ei 38 gg}g
DQ244 37pDQ13 37
Q DQ3 ™5 36 fnpQi2
DQ3 45 36 pDQ12
DQ4 ™6 35 DQ11
DQ4 46 35p DQ11
DQs @7 34 DQ10
DQ5947 34 pDQ10 DQ6 T18 33 DQ9
DQ6 Q8 33 pDQ9 pqQ7 ™9 32 DQ8
DQ749 32 pDQ8 N.C 1310 31 N.C
N.CQ10 31 BN.C
Vee g 11 30 P Vss
uwq12 29 P TAS Vec I 11 30 [ Vss
twd13 28 hOE w12 29 | U TAS
[W 313 28 (M oE
RAS 414 27pN.C
RASI}14 27 AN.C
A0Q15 26 PN.C
A0} 15 26 N.C
A1g16 25pN.C A1 16 25 FonG
A2g17 24ph A7 A2 17 24 b a7
A3qd18 O 23pAe A3T]18 23 |1 A6
A4019 220 A5 A4mTl19 22 a5
vce 420 21 Vss veecm]20 21 Vss
(S0J) (TSOP(ll)-Forward Type)
Pin Name Pin Function
AO - A7 Address Inputs
DQO -15 Data In/Out
Vss Ground
RAS Row Address Strobe
CAS Column Address Strobe
LW Lower Write Input
ow Upper Write Input
OE Data Output Enable
Vce Power (+5V)
N.C No Connection

m“ws
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KM416C60

CMOS DRAM
ABSOLUTE MAXIMUM RATINGS
Parameter Symbol Rating Units
Voltage on any pin relative to Vss Vin,Vout -1.0 to +7.0 Vv
Voltage on Vce supply relative to Vss Vee -1.0 to +7.0 \Y
Storage Temperature Tstg -55 to +150 °C
Power Dissipation Po 1 w
Short Circuit Output Current los 50 mA

* 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.

RECOMMENDED OPERATING CONDITIONS (Vvoltages referenced to Vss, Ta= 0 to 70 °C)

Parameter Symbol Min Typ Max Unit
Supply Voltage Vee 45 5.0 55 V;
Ground Vss 0 0 0 \Y
Input High Voltage Vin 2.4 - Vec+1.0™ v
Input Low Voltage ' -1.072 - 0.8 v

*1: Vce+2.0V/20ns, Pulse width is measured at Vcc.

*2: -2.0V/20ns, Pulse width is measured at Vss.

DC AND OPERATING CHARACTERISTICS

(Recommended operating conditions unless otherwise noted.)

Parameter Symbol| Min | Max | Units
Input Leakage Current (Any input 0<Vin<Vec+0.5V, i 5 5 A
(Any input 0<VinsVee+0.5V, all other pins not under test=0V) © M
Output Leakage Current )
(Data out is disabled, 0V<Vout<Vcc) oy | -5 | 5 | pA
Output High Voltage Level (loH=-2.5mA) VoH 2.4 - \Y
Output Low Voltage Level (lo.=2.1mA) VoL - 0.4 \Y
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KM416C60 CMOS DRAM
DC AND OPERATING CHARACTERISTICS
(Recommended operating conditions unless otherwise noted.)
Max
Symboi Power Speed Units
KM416C60
-55 75 mA
lcct Don't care -6 75 mA
-7 65 mA
lcc2 Don't care Don't care 2 mA
-55 75 mA
lccs Don't care -6 75 mA
-7 65 mA
-55 65 mA
lcca Don't care -6 65 mA
-7 60 mA
Normal . 1 mA
lccs L Don't care 150 A
-55 . 75 mA
lcce Don't care -6 75 mA
-7 65 mA
lcc7 L Don't care 300 pA
lccs L Don't care 200 HA
lcc1* : Operating current (RAS , CAS, Address cycling @tRC=min.)
lcc2 : Standby current (RAS=CAS=ViH, CW=UW=Don't care)
lcca* : RAS-only refresh current (CAS=ViH, RAS , Address cycling @tRC=min.)
lcca* : Fast Page Mode current (RAS=ViLor CAS, Address cycling @tHPC=min.) -
Iccs : Standby current (RAS=CAS=Vcc-0.2V, LW=UW=Don't care)
Icce* : CAS-before-RAS Refresh current (RAS or CAS cycling @tRC=min.)
lcc7 : Battery back-up current, Average power supply current, Battery back-up mode
Input high voltage(ViH)=Vcc-0.2V, Input low voltage(ViL)=0.2V, TAS= 0.2V
Din = Don't care, Tre= 125us, TRas=TRAsmMiN~300 ns
Iccs : Self refresh current

RAS=CAS=Vi,, (W=UW=0E=A0 ~ A7 = Vcc-0.2V or 0.2V,
DQO ~ DQ15= Vcc-0.2V, 0.2V or open

*NOTE : lcc, lees, Iccsa and Icce are dependent on output loading and cycle rates. Specified values

are obtained with the output open. Icc is specified as an average current. In lcct, lccs,
and lccs, address can be changed maximum once while RAS=ViL. In Icc4, address can be
changed maximum once within one fast page mode cycle time, tPC.

DS nsunliy
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KM416C60 CMOS DRAM

CAPACITANCE (T+=25°C,Vce=5V, f=1MHz)

Parameter Symbol Min Max Unit ;
Input capacitance [AO - A7) Civ - 5 pF
Input capacitance [RAS, CAS,LW,UW,OE] Cinz - 7 pF
Output Capacitance [DQO - DQ15] Coa - 7 pF

AC CHARACTERISTICS (0°C<Ta<70°C, See note 1,2)
Test condition : Vcc=5.0V+10%, Vin/Vi=2.4/0.8V, Voh/Voi =2.4/0.4V

-55 -6 -7

Parameter Symbol Min | Max | Min | Max | Min | Max Units | Notes
Random read or write cycle time tRC 110 110 130 ns
Read-modify-write cycle time tRWC | 150 155 180 ns
Access time from RAS tRAC 55 60 70 ns (3,410
Access time from CAS tCAC 15 15 20 ns | 345
Access time from column address tAA 30 30 35 ns | 3,10
CAS to output in Low-Z tCLZ 0 0 0 ns 3
Output buffer turn-off delay tOFF 0 15 0 15 0 15 ns 6
Transition time (rise and fall) tT 3 50 3 50 3 50 ns 2
RAS precharge time _tRP 40 40 50 ns
RAS pulse width tRAS 60 10K 60 | 10K 70 | 10K ns
BAS hold time tRSH 15 15 20 ns
CAS hold time tCSH 60 60 70 ns
CAS pulse width tCAS 15 | 10K 15 | 10K 20 | 10K ns
HAS to CAS delay time tRCD | 20 | 45| 20| 45| 20| 50| ns | 4
RAS to column address delay time tRAD 15 30 15 30 15 35 ns 10
CAS to RAS precharge time tCRP 5 5 5 ns
Row address set-up time tASR 0 0 0 ns
Row address hold time tRAH 10 10 10 ns
Column address set-up time tASC ] 0 0 ns
Column address hold time tCAH 10 10 15 ns
Column address to HAS lead time tRAL 30 30 35 ns
Read command set-up time tRCS 0 0 0 ns ‘
Read command hold time referenced to CAS | tRCH ] 0 0 ns 8 i
Read command hold time referenced to RAS | tRRH 0 0 o] ns ‘
Write command set-up time tWCS 0 0 0 ns 7
Write command hold time tWCH 10 10 10 ns
Write command pulse width tWP 10 10 10 ns
Write command to RAS lead time tRWL 15 15 15 ns
Write command to CAS lead time tCWL 15 15 15 ns ]

o ;
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KM416C60

CMOS DRAM

AC CHARACTERISTICS (0°C<Ta<70°C, See note 1,2)

Parameter Symbol Min 2 Max | Min ° Max | Min ! Max Units NoteJ
Data set-up time tDS 0 0 0 ns 9
Data hold time tDH 10 10 15 ns 9
Refresh period (Normal) tREF 4 4 4| ms
Refresh period (L-ver) tREE 32 32 32| ms
CAS to W delay time tCWD 40 40 50 ns 7
RAS to W delay time tRWD 85 85 95 ns 7
Column address to W delay time tAWD 55 55 60 ns 7
TAS precharge to W delay time tCPWD| 50 60 65 ns
CAS set-up time (CAS-before-RAS refresh) |tCSR 10 10 10 ns
CAS hold time (CAS-before-RAS refresh) tCHR 10 10 10 ns
RAS to CAS precharge time tRPC 5 5 5 ns
CAS precharge time(CBR counter test cycle)| tCPT 20 20 25 ns
Access time from CAS precharge tCPA 35 35 40| ns 3
Fast Page mode cycle time tPC 40 40 45 ns
Fast Page mode read-modify-write cycle timg tPRWC| 80 80 95 ns
CAS precharge time (Fast page cycle) t1CP 10 10 10 ns
RAS pulse width (Fast page cycle) tRASP| 60 | 100K | 60 100K 70 100K | ns
RAS hold time from CAS precharge tRHCP| 35 35 40 ns
OE access time tOEA 15 15 20| ns
OF to data delay t0ED | 15 15 20 ns
Out put buffer turn off delay time from OE | tOEZ 0 15 0 15 0 20| ns 6
OE command hold time tOFH 15 15 20 ns
Masked write Set-up time tMCS 0 0 ns
Masked write hold time referenced to RAS | tMBH 0 0 ns
Masked write hold time referenced to CAS | tMCH 0 0 ns
RAS pulse width(C-B-R self refresh) tRASS | 100 100 100 us 1
RAS precharge time (C-B-R self refresh) tRPS 100 110 130 ns 11
CAS hold time (C-B-R self refresh) tCHS -50 -50 -50 ns 11
64
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KM416C60

NOTES

1. An initial pause of 200us is required after power-up followed by any 8 RAS-only or CAS-before-RAS refresh
cycles before proper device operation is achieved.

CMOS DRAM

2. ViH(min) and ViL(max) are reference levels for measuring timing of input signals. Transition times are
measured between ViH(min) and ViL(max) and are assumed to be 5ns for all inputs.

3. Measured with a load equivalentto 1 TTL loads and 50pF.

4. Operation within the tRCD(max) limit insures that tRAC(max) can be met. tRCD(max) is specified as
a reference point only. If tRCD is greater than the specified tRCD(max) limit, then access time is
controlled exclusively by tCAC.

5. Assumes that tRCD= tRCD(max).

6. This parameter defines the time at which the output achieves the open circuit condition and is not

referenced to Vou or Vor.

7. tWCS, tRWD, tCWD and tAWD are non restrictive operating parameters. They are included in the
data sheet as electrical characteristics only. If tWCS> tWCS(min), the cycles is an early write cycle
and the data output will remain high impedance for the duration of the cycle. If tCWD> tCWD(min),
tRWD> tRWD(min) and tAWD2 tAWD(min), then the cycle is a read-modify-write cycle and the data
output will contain the data read from the selected address. If neither of the above conditions is
satisfied, the condition of the data out is indeterminate.

8. Either tRCH or tRRH must be satisfied for a read cycle.

9. These parameters are referenced to the CAS leading edge in early write cycles and to the W leading
edge in read-modify-write cycles.

10. Operation within the tRAD(max) limit insures that tRAC(max) can be met. tRAD(max) is specified as
a reference point only. If tRAD is greater than the specified tRAD(max) limit, then access time is
controlled by tAA.

11. For all of the refresh mode except the distributed CAS-before-RAS refresh mode, 256 cycles of burst
refresh must be executed within 4ms before and after self refresh, in order to meet refresh
specification.(L-ver.)

KM416C60/L Truth Table

RAS CAS LW Uw OE DQO -DQ7 DQ8 - DQ15 STATE
H X X X X Hi-Z Hi-Z Standby
L H X X X Hi-Z Hi-Z Refresh
L L H H L DQ-OUT DQ-OUT Word Read
L L L H X DQ-IN - Byte Write
L L H L X - DQ-IN Byte Write
L L L L X DQ-IN DQ-IN Word Write

L= ugg
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KM416C64

CMOS DRAM

64K x 16 Bit CMOS Dynamic RAM with Extended Data Out

FEATURES

e Part ldentification
- KM416C64/L

* Active power consumption

DESCRIPTION

This is a family of 65,536 x 16 bit Extended Date Out CMOS DRAMs. Extended Date Out Mode offers high
speed random access of memory cells within the same row. Access time (55, 60 or 70), power consumption
(Normal or Low power) and package type (SOJ or TSOP-II) are optional features of this family. All of this
family have CTAS-before-RAS refresh, RAS-only refresh and Hidden refresh capabilities. Further- more,
Self-refresh operation is available in Low power version.

This 64Kx16 Extended Date Out Mode DRAM family is fabricated using Samsung's advanced CMOS
process to realize high band-width, low power consumption and high reliability. It may be used as graphic
memory unit for microcomputer, personal computer and portable machines.

Unit : mW
Speed Active power consumption
-55 495
-6 440
-7 385

» Refresh cycles

¢ Extended Date Out Mode operation

2 WE Byte/Word Write operation

* CAS-before-RAS refresh capability

* RAS-only and Hidden refresh capability

» Self-refresh capability (L-ver only)

¢ TTL compatible inputs and outputs

 Early Write or output enable controlled write
 Available in plastic SOJ and TSOP(ll) packages
* Single +5V+10% power supply

FUNCTIONAL BLOCK DIAGRAM

Part Vee Refresh | Refresh period 5S> v
cc
| NO. cycle | Normal| L TcAs |  Control | ves
| W > Clocks
l416C64 | 5V | 256 | 4ms | 32ms oW > VBB Generator Tower
| | Data in
Buffer Dth
(o]
Row Decoder Lower pa7
3 o Data out
» Performance range: b Buffer
Memory Array |8 | | Upper OE
Speed| tRAC | tCAC tRC tHPC 65536x 16 |§ Data in bas
Cells o | Buffer
-55 | 55ns 17ns 104ns | 25ns . 20 ' § o
-6 | 60ns | 17ns | 104ns | 256ns : i DU:Jpert DQ15
7 70ns 20ns 124ns 30ns A.7 ol. Address Buffer]—b Column Decoder j¢— ;uaﬁ:;u
SAMSUNG ELECTRONIC CO., LTD. reserves the right to
change products and specifications without notice.
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KM416C64 CMOS DRAM

PIN CONFIGURATION (Top Views)

* KM416C64J * KM416C64T

vccgio 40 P Vss VCC o1 o 40 Vss
pDQo g2 1 DQ15 DQO T2 39 DQ15
DQ14d3 1 DQ14 88; E 3 38 8814
DQ244 0 DQ13 4 37 13
DQ3 5 36 jFnDQ12
DQ3 45 1 DQ12
b DQ4 T4 6 35 DQ11
DQ4 g6 DQ11
DQ5 4§47 34 FI1pQ10
DQ547 i DQ10 DQ6 48 33 FIpQ9
DQ6 48 0 DQ9 DQ7 9 32 FIDQ8
DQ7 49 b DQ8 N.Cc ™10 31 N.C
N.C ON.C
Vce 0 Vss
oW 1 CAS Vee 11 30 FDVss
RAS b N.C LW 13 28 OF
AO NG RASI]14 27 NG
Al h N.C A0} 15 26 N.C
s A.7 A1@I316 25 N.C
A2 A2@417 24 A7
A3 ) AB A3]18 O 23|Tap
A4 0 A5 A419 22 (O A5
VCC 1 Vss : vcco3j 20 21 Vss
(S0J) (TSOP(I)-Forward Type)

Pin Name Pin Function

AO - A7 Address Inputs

DQO -15 | Data In/Out
Vss Ground
RAS Row Address Strobe
CAS Column Address Strobe
LW Lower Read/Write Input
ow Upper Read/Write Input
OE Data Output Enable

Vee Power (+5V)

N.C No Connection

Ponmsunog N
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KM416C64

CMOS DRAM
ABSOLUTE MAXIMUM RATINGS
Parameter Symbol Rating Units
Voltage on any pin relative to Vss Vin,Vour -1.0 to +7.0 Vv
Volitage on Vcc supply relative to Vss Vee -1.0 to +7.0 \'
Storage Temperature B Tstg -55 to +150 °C
Power Dissipation Po 1 w
Short Circuit Output Current los 50 mA

* 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.

RECOMMENDED OPERATING CONDITIONS (Voltages referenced to Vss, Ta= 0 to 70 °C)

Parameter Symbol Min Typ Max Unit
Supply Voltage Vee 45 5.0 55 v
Ground ] Vss 0 0 0 v
Input High Voltage Vis 2.4 - Vee+1.0™! v
input Low Voltage ViL -1.07 - 0.8 %

*1: Vcee+2.0V/20ns, Pulse width is measured at Vce.
*2 1 -2.0V/20ns, Pulse width is measured at Vss.

DC AND OPERATING CHARACTERISTICS

(Recommended operating conditions unless otherwise noted.)

Parameter Symbol | Min | Max | Units
Input Leakage Current (Any input 0<VinsVcc+0.5V, ) 5 5 WA
(Any input 0<ViNgVec+0.5V, all other pins not under test=0V) .
Output Leakage Current )
(Data out is disabled, 0V<Vout<Vece) low) 5 5 KA
Output High Voltage Level (lon=-2.5mA) VoH 2.4 - \Y
Output Low Voltage Level (lo,=2.1mA) VoL - 0.4 \'

Pimsunogiy
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KM416C64 CMOS DRAM

DC AND OPERATING CHARACTERISTICS

(Recommended operating conditions unless otherwise noted.)

Symbol Power Speed Max Units

-55 75 mA
Icct Don't care -6 75 mA
-7 65 mA
lcce Don't care Don't care 2 mA
-55 75 mA
Icca Don't care -6 75 mA
-7 65 mA
-55 90 mA
lcca Don't care -6 20 mA
-7 80 mA
Normal 1 mA

Icc Don't care
° L 150 pA
-55 75 mA
lccs Don't care -6 75 mA
-7 65 mA
lccr L Don't care 300 nA
Iccs L Don't care 200 pA

lcc1* : Operating current (RAS , TAS, Address cycling @tRC=min.)
lcc2 : Standby current (RAS=CAS=ViH, LW=UW=Don't care)
lcca* : RAS-only refresh current (CAS=ViH, RAS , Address cycling @tRC=min.)
Icca* : Hyper Page Mode current (RAS=ViLor CAS, Address cycling @tHPC=min.)
lccs : Standby current (RAS=CAS=Vcc-0.2V, LW=UW=Don't care)
lccs* : CAS-before-RAS Refresh current (RAS or CAS cycling @tRC=min.)
lcc7 : Battery back-up current, Average power supply current, Battery back-up mode
Input high voltage(ViH)=Vcc-0.2V, Input low voltage(ViL)=0.2V, TAS= 0.2V
Din = Don't care, Tre= 125us, TrAs=TRasmin~300 ns
Iccs : Self refresh current
RAS=CAS=Vi,, LW=UW=0E=A0 ~ A7 = Vcc-0.2V or 0.2V,
DQO ~ DQ15= Vcc-0.2V, 0.2V or open
*NOTE : lcct, lecs, Icca and lcce are dependent on output loading and cycle rates. Specified values
are obtained with the output open. Icc is specified as an average current. In lcc, lccs,

and Iccs, address can be changed maximum once while RAS=VL. In Icc4, address can be
changed maximum once within one Hyper page mode cycle time, tHPC.

o i
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KM416C64

CMOS DRAM
CAPACITANCE (T=25°C,Vcc=5V , f=1MHz)
Parameter Symbol Min Max Unit
Input capacitance [AO ~ A7) Cint - 5 pF
Input capacitance [RAS, TAS, LW,UW, OE] Cine - 7 pF
Output Capacitance [DQO ~ DQ7] Coa - 7 pF
AC CHARACTERISTICS (0°C<Ta<70°C, See note 1,2)
Test condition : Vcec=5.0V+10%, Vin/Vi=2.4/0.8V, Voh/Voi =2.0/0.8V
-55 -6 -7
Parameter Symbol Min | Max | Min Max | Min | Max Units | Notes
Random read or write cycle time tRC 104 104 124 ns
Read-modify-write cycle time tRWC | 135 140 165 ns
Access time from RAS tRAC 55 60 70 ns (34,10
Access time from CAS tCAC 17 17 20 ns | 345
Access time from column address tAA 30 30 35 ns | 3,10
CAS to output in Low-Z tCLZ 3 3 3 ns 3
Output buffer turn-off delay from CAS tCEZ 3 15 3 15 3 15 ns |6, 13
Transition time (rise and fall) tT 2 50 2 50 2 50 ns 2
RAS precharge time tRP 40 40 50 ns
RAS pulse width tRAS 60 | 10K 60 | 10K 70 | 10K ns
RAS hold time tRSH 17 17 20 ns
CAS hold time tCSH 50 50 60 ns
CAS pulse width tCAS 10 | 10K 10 | 10K 15 | 10K ns 11
RAS to CAS delay time tRCD 20 43 20 43 20 50 ns 4
RAS to column address delay time tRAD 15 30 15 30 15 35 ns 10
CAS to RAS precharge time tCRP 5 5 5 ns
Row address set-up time tASR 0 0 0 ns
Row address hold time tRAH 10 10 10 ns
Column address set-up time tASC 0 0 0 ns
Column address hold time tCAH 10 10 15 ns
Column address to RAS lead time tRAL 30 30 35 ns
Read command set-up time tRCS 0 0 0 ns
Read command hold time referenced to CAS | tRCH 0 0 0 ns 8
| Read command hold time referenced to RAS | tRRH 0 0 0 ns 8
Write command set-up time tWCS 0 o] 0 ns 7
Write command hold time tWCH 10 10 10 ns
Write command pulse width tWP 10 10 10 ns
Write command to RAS lead time tRWL 15 15 15 ns
Write command to CAS lead time tCWL 10 10 15 ns
70
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KM416C64 CMOS DRAM

AC CHARACTERISTICS (0°C<Ta<70°C, See note 1,2) |

Parameter Symbol Min > Max | Min ° Max | Min ! Max Units | Notes

Data set-up time tDS 0 0 0 ns
Data hold time tDH 10 10 15 ns
Refresh period (Normal) tREF 8 8 8| ms
Refresh period (L-ver) tREF 64 64 64 | ms
CAS to W delay time tCWD 36 36 44 ns 7
|RAS to W delay time WD 74 79 94 ns
|Column address to W delay time WD 49 49 59 ns
CAS precharge to W delay time tCPWD 54 54 64 ns
CAS set-up time (CAS-before-RAS refresh) [tCSR 5 5 5 ns
CAS hold time (CAS-before-RAS refresh) HR 10 10 10 ns
RAS to CAS precharge time tRPC 5 5 5 ns
CAS precharge time (CBR counter test cycle) PT 20 20 25 ns
|Access time from CAS precharge tCPA 35 35 40 | ns 3
Hyper P m i tHPC 25 25 30 ns 11
H Page m - ify-wri imgtHPRWCG 56 56 71 ns 11
|CAS precharge time (Hyper page cycle) 1CP. 10 10 10 ns
|RAS pulse width (Hyper page cycle) tRASP 60 | 100K | 60 | 100K | 70 | 100K | ns
|RAS hold time from CAS precharge tRHCP 35 35 40 ns
'OF access time tOEA 15 15 20 | ns 3
|OFE to data delay tOED 15 15 20 ns
|Qut put buffer turn off delay time from OF  tQEZ 3 15 3 15 3 20| ns 6
|OF to output in low-Z QL Z 3 3 3 ns
OF command hold time. tQEH 15 15 20 ns

hold time tDOH 5 5 5 ns
|Qutput buffer tum off delay from RAS tREZ 3 15 3 15 3 20 6,13
|Qutput buffer turn off delay from W tWEZ 3 15 3 15 3 20 ns 6
|\W ta data delay tWED 15 15 20 ns
|OF to CAS hold time tOCH 5 5 5 ns
|CAS hold time to OF tCHO 5 5 5 ns |
[OE precharge time tOEP 5 5 5 ns ‘
W pulse width (hyper page cycle) tWPE 5 5 5 ns
Masked write Set-up time tMCS 0 0 0 ns
Masked write hold time referenced to RAS tMRH 0 0 0 ns
Masked write hold time referenced to CTAS tMCH 0 0 0 ns
RAS pulse width(C-B-R self refresh) tRASS | 100 100 100 us 12
RAS precharge time (C-B-R self refresh) PS 110 110 130 ns 12
CAS hold time (C-B-R self refresh) tCHS -50 -50 -50 ns 12

o ”
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KM416C64

CMOS DRAM

NOTES

1.

An initial pause of 200us is required after power-up followed by any 8 RAS-only or CAS-before-RAS refresh
cycles before proper device operation is achieved.

. ViH(min) and ViL(max) are reference levels for measuring timing of input signals. Transition times are

measured between ViH(min) and ViL(max) and are assumed to be 2ns for all inputs.

. Measured with a load equivalentto 1 TTL loads and 50pF.
. Operation within the tRCD(max) limit insures that tRAC(max) can be met. tRCD(max) is specified as

a reference point only. If tRCD is greater than the specified tRCD(max) limit, then access time is
controlled exclusively by tCAC.

. Assumes that tRCD= tRCD(max).

6. This parameter defines the time at which the output achieves the open circuit condition and is not

10.

referenced to Voh or Vol.

. tWCS, tRWD, tCWD and tAWD are non restrictive operating parameters. They are included in the

data sheet as electrical characteristics only. If tWCS> tWCS(min), the cycles is an early write cycle
and the data output will remain high impedance for the duration of the cycle. If tCWD2= tCWD(min),
tRWD> tRWD(min) and tAWD= tAWD(min), then the cycle is a read-modify-write cycle and the data
output will contain the data read from the selected address. If neither of the above conditions is
satisfied, the condition of the data out is indeterminate.

. Either tRCH or tRRH must be satisfied for a read cycle.
. These parameters are referenced to the CAS leading edge in early write cycles and to the W leading

edge in read-modify-write cycles.

Operation within the tRAD(max) limit insures that tRAC(max) can be met. tRAD(max) is specified as
a reference point only. If tRAD is greater than the specified tRAD(max) limit, then access time is
controlled by tAA.

11. tASC>6ns. Assume tT=2.0ns

12. For all of the refresh mode except the distributed TAS-before-RAS refresh mode, 256 cycles of burst
refresh must be executed withen 4ms before and after self refresh, in order to meet refresh
specification.(L-ver.)

13. If RAS goes high before CTAS high going, the open circuit condition of the output is achieved by CAS
high going. If CTAS goes high before RAS high going, the open circuit condition of the output is
achieved by RAS going

KM416C64/L Truth Table

RAS CAS LW aw OFE DQO -DQ7 DQ8 - DQ15 STATE
H X X X X Hi-Z Hi-Z Standby
L H X X X Hi-Z Hi-Z Refresh
L L H H L DQ-OUT DQ-OUT Word Read
L L L H X DQ-IN - Byte Write
L L H L X - DQ-IN Byte Write
L L L L X DQ-IN DQ-IN Word Write

s g
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4M DRAM

- KM41C4000C
KM41v4000C

- KM44C1000C
KM44V1000C

- KM44C1003C

- KM44C1004C
KM44V1004C

» KM44C1005C

- KM48C512B - KM48C512D
KM48Vv512B KM48Vv512D

- KM48C514B - KM48C514D
KM48V514B KM48Vv514D

- KM416C2568B » KM416C256D
KM416V256B KM416V256D

- KM416C254B - KM416C254D
KM416V254B KM416Vv254D







KM41C4000C, KM41V4000C CMOS DRAM

4M x 1 Bit CMOS Dynamic RAM with Fast Page Mode

DESCRIPTION

This is a family of 4,194,304 x 1 bit Fast Page Mode CMOS DRAMSs. Fast Page Mode offers high speed
random access of memory cells within the same row. Power supply voltage (+5.0V or +3.3V), access
time(-5, -6, -7 or -8), power consumption (Normal, Low power) , and package type (SOJ, ZIP, TSOP-II) are
optional features of this family. All of this family have CAS-before-RAS refresh, RAS-only refresh and
Hidden refresh capabilities. Furthermore, self-refresh operation is available in Low power version.

This 4Mx1 Fast Page Mode DRAM Family is fabricated using Samsung's advanced CMOS process to
realize high band-width, low power consumption and high reliability. It may be used as main memory for
main frames ,mini computers, personal computer and high performance microprocessor systems.

FEATURES » Fast Page Mode operation

« Part Identification » CAS-before-RAS refresh capability
- KM41C4000C/CL(5V) * RAS-only and Hidden refresh capability
- KM41V4000C/CL(3.3V) « Self-refresh capability (3.3V,L-ver only)

 Fast parallel test mode capability
o TTL(5V)/LVTTL(3.3V) compatible inputs and outputs

* Active Power Dissipation Unit : mW * Common /O using early write
« JEDEC Standard pinout
Speed 3.3V 5V . . .
* Available in Plastic SOJ and TSOP(ll) packages
-5 - 470 ¢ +5V+10% power supply(5V product)
-6 220 415 ¢ +3.3V+0.3V power supply(3.3V product)
-7 200 360
-8 180 -
» Refresh cycles FUNCTIONAL BLOCK DIAGRAM
v Refresh Refresh time
ce cycle | Normal L RH_-: Control XCC
CAS SSs
C1000C; S5V Clocks l VBB Generator i:_‘l I
1K 16ms W
Vv1000C| 3.3V 128ms T
Row Decoder Data in D
S o Buffer
* Performance range: =
Memory Array 8
Speed| tRAC |tCAC| tRC | tPC | Remark a104504x 1 | E
-5 50ns | 13ns | 90ns| 35ns | 5V Only Cells Pl ¥
6 | 60ns | 15ns |110ns| 40ns | 5V/3.3V b Py
-7_| 70ns | 20ns [130ns| 45ns | BV/3.3V | A0 AW Lepme i l Buffer F’ Q
-8 80ns | 20ns (150ns| 50ns | 3.3V

SAMSUNG ELECTRONIC CO., LTD. reserves the right to
change products and specifications without notice.
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KM41C4000C, KM41V4000C CMOS DRAM
PIN CONFIGURATION (Top Views)
* KM41C/V4000CJ * KM41C/vV4000CT
; [1Vss 1o 20 O Vss
E Fa 2 19fma
) O CAS RAS O3 18 [N TAS
OINC Nc 4 17 [AINC
) [ A9 A10 I35 16 [0 A9
O A8 6 15 1 A8
A7 7 14 1 A7
A6 8 13 [T A6
[ A5 9 12 As
A4 0 11 FO A4
Pin Name | Pin Function
A0 - A10 Address Inputs
D Data In
Q Data Out
Vss Ground
RAS Row Address Strobe
CAS Column Address Strobe
W Read/Write Input
N.C No Connection
Vce Power(+5.0V)
Power(+3.3V)
76
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KM41C4000C, KM41V4000C

CMOS DRAM
ABSOLUTE MAXIMUM RATINGS
Rating Units
Parameter Symbol
3.3v 5V

Voltage on any pin relative to Vss Vin,Vour -0.5 to +4.6 -1 to +7.0 \Y
Voltage on Vcc supply relative to Vss Vee -0.5 to +4.6 -1 to +7.0 Y
Storage temperature Tstg -55 to +150 -55 to +150 °C
Power dissipation Po 600 600 mw
Short circuit output current los 50 50 mA

* 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.

RECOMMENDED OPERATING CONDITIONS (Voltages referenced to Vss, Ta= 0 to 70 °C)

3.3v 5V .
Parameter Symbol - . Unit
Min Typ Max Min Typ Max
Supply voltage Vee 3.0 3.3 3.6 45 5.0 5.5 Vv
Ground Vss 0 0 0 0 0 0 \
Input high voltage ViH 2.0 - Vee+0.31'| 24 - Vee#t | v
Input low voltage Vi 0.3 - 0.8 -1.072 - 0.8 v

*1: Vee+1.3V/15ns(3.3V),Vee+2.0V/20ns(5V), Pulse width is measured at Vec

*2: -1.3V/15ns(3.3V), -2.0V/20ns(5V),Pulse width is measured atVss

DC AND OPERATING CHARACTERISTICS (Recommended operating conditions unless otherwise noted.)

Mnomcs

Parameter Symbol Min Max |Units
Input leakage current (Any input 0<Vin<Vece+0.3V ) 5 5 pA
, all other pins not under test=0 volts.)
Output leakage current }
33V | (Data out is disabled, OV<Vour<Vcc) low 5 5 | uA
QOutput high voltage level(loH=-2mA) Vo 24 - Vv
Output low voltage level(lo.=2mA) VoL - 0.4 \%
Input leakage current (Any input 0<VingVec+0.5V I 5 5 pA
all other pins not under test=0 volts.) :
Output leakage current } :
5V | (Data out is disabled, 0V<Vour<Vce) low) 5 5 | A )
Output high voltage level(loH=-5mA) VoH 2.4 - \
Output low voltage level(loL=4.2mA) VoL - 0.4 Vv
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KM41C4000C, KM41V4000C

CMOS DRAM

DC AND OPERATING CHARACTERISTICS (Recommended operating conditions unless otherwise noted.)

Max
Symbol Power Speed Units
KM41V4000C KM41C4000C
-5 - 85 mA
. -6 60 75 mA
Icci Don't care 7 55 65 mA
-8 50 - mA
lccz Don't care Don't care 1 2 mA
-5 - 85 mA
. -6 60 75 mA
lcca Don't care 7 55 65 mA
-8 50 - mA
-5 - 65 mA
. -6 45 55 mA
Icca Don't care
7 40 45 mA
-8 35 - mA
Normal . 0.5 1 mA
locs L Don't care 100 200 pA
-5 - 85 mA
\ -6 60 75 mA
lccs Don't care 7 55 65 mA
-8 50 - mA
lcc7 L Don't care 200 300 nA
Iccs L Don't care 150 - MA

lcc1 *: Operating current (RAS and CAS cycling @tRC=min.)
Iccz : Standby current (RAS=CAS=W=ViH )
lcca *: RAS-only refresh current (CAS=VH, RAS ,Address cycling @tRC=min.)
Icca *: Fast Page Mode current (RAS=Vw, CAS, Address cycling @tPC=min.)
lces : Standby current (RAS=CAS=W=Vcc-0.2V)
lccs *: TAS-before-RAS refresh current (RAS and CAS cycling @tRC=min.)
lcc : Battery back-up current, Average power supply current, Battery back-up mode
Input high voltage(ViH)=Vce-0.2V, Input low voltage(ViL)=0.2V, CAS=0.2V
Din = Don't care, Trc= 125us(L-ver), TRas=Trasmin~300 ns
Iccs : Self refresh current
RAS=CAS=ViL, W=OE=A0 ~ A10= D= Vcc-0.2V or 0.2V

*NOTE :

Icet, lees, lcca and Icces are dependent on output loading and cycle rates. Specified values
are obtained with the output open. lcc is specified as an average current. In lcc, lccs,
and Icce, address can be changed maximum once while RAS=ViL. In Iccs4, Address can be
changed maximum once within one fast page mode cycle time tPC.

a»

78



KM41C40060C, KM41V4000C CMOS DRAM
CAPACITANCE(Ta=25°C,Vcc=5V or 3.3V, f=1MHz)
Parameter Symbol Min Max Unit

Input capacitance [D] Cint - 5 pF

Input capacitance [AO - A10] Cin2 - 5 pF

Input capacitance [RAS, CAS, W] Cina - 7 pF

Output capacitance [Q] Cour - 7 pF
AC CHARACTERISTICS (0°C<Ta<70°C, See note 1,2)
Test condition(5V device) : Vcc=5.0V+10%, Vin/Vi=2.4/0.8V, Von/Vo=2.4/0.4V
Test condition(3.3V device) : Vcc=3.3V+0.3V, Vin/Vi=2.0/0.8V, Von/Vol =2.0/0.8V

-5 -6 -7 -8
Parameter Symbol Min| Max | Min| Max | Min| Max| Min| Max Units | Notes
Random read or write cycle time tRC 90 110 130 150 ns
Read-modify-write cycle time tRWC (108 130 155 175 ns
Access time from RAS tRAC 50 60 70 80 ns |3,4,10
Access time from CAS tCAC 13 15 20 20 ns | 345
Access time from column address tAA 25 30 35 40 ns | 3,10
CAS to output in Low-Z tCLZ 0 0 0 0 ns 3
Output buffer turn-off delay tOFF 0[13]0 1510 | 20| 0 | 20 ns 6
Transition time (rise and fall) tT 3 (50| 3 50 | 3 | 50 | 3 | 50 ns 2
RAS precharge time tRP 30 40 50 60 ns
RAS pulse width tRAS | 50 | 10K | 60 | 10K |70 | 10K| 80 | 10K | ns
RAS hold time tRSH 13 15 20 20 ns
CAS hold time tCSH | 50 60 70 80 ns
CAS pulse width tCAS | 13 [10K | 15 | 10K {20 | 10K| 20 | 10K | ns
RAS to CAS delay time tRCD | 20 | 35 |20 | 45 |20 | 50 | 20 | 60 ns 4
RAS to column address delay time tRAD | 15| 25 |15 | 30 | 15| 35 | 15| 40 ns 10
CAS to RAS precharge time tCRP 5 5 5 5 ns
Row address set-up time tASR 0 0 0 0 ns
Row address hold time tRAH 10 10 10 10 ns
Column address set-up time tASC 0 0 0 0 ns
Column address hold time tCAH | 10 10 15 15 ns
Column address hold time referenced to RAS tAR 40 45 55 60 ns 15
Column address to RAS lead time tRAL 25 30 35 40 ns
Read command set-up time tRCS 0 0 0 0 ns
Read command hold time referenced to CAS | tRCH 0 0 0 0 ns
Read command hold time referenced to RAS | tRRH 0 0 0 ns
Write command hold time tWCH | 10 10 15 15 ns
Write command hold time referenced to RAS | tWCR | 40 45 55 60 ns | 15
Write command pulse width twp 10 10 15 15 ns
Write command to RAS lead time tRWL | 13 15 20 20 ns
Write command to CAS lead time tCWL | 13 15 20 20 ns
Note) *1 : 5V only, *2 : 3.3V only
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KM41C4000C, KM41V4000C CMOS DRAM
AC CHARACTERISTICS (0°C<Ta<70°C, See note 2)
Parameter Symbol L -8 7 8% Units|Notes
Min | Max |Min | Max |Min| Max | Min| Max
Data set-up time tDS 0 0 . 0 0 ns |9
Data hold time tDH 10 10 15 15 ns | 9
Data hold time referenced to RAS tDHR | 40 45 55 60 ns | 15
Refresh period(Normal) tREF 16 16 16 16 ms
Refresh period(L-ver) tREF 128 128 128 128 | ms
Write command set-up time tWCS 0 0 0 0 ns | 7
CAS to W delay time tCWD | 13 15 20 20 ns 7
RAS to W delay time tRWD | 50 60 70 80 ns | 7
Column address to W delay time tAWD | 25 30 35 40 ns | 7
CAS precharge to W delay time tCPWD | 30 35 40 45 ns
CAS set-up time (CAS-before-RAS refresh) [tCSR |10 10 10 10 ns
'CAS hold time (CAS-before-RAS refresh) tCHR 10 10 15 15 ns
RAS to CAS precharge time tRPC 5 5 5 5 ns
'CAS precharge time(CBR counter test cycle) | tCPT 20 20 25 30 ns
Access time from CAS precharge tCPA 30 35 40 45 | ns | 3
Fast Page mode cycle time tPC 35 40 45 50 ns
Fast Page mode read-modify-write cycle timel tPRWC | 563 60 70 75 ns
CAS precharge time (Fast page cycle) tCP 10 10 10 10 ns
RAS pulse width (Fast page cycle) tRASP_| 50 |200K| 60 |200K |70 | 200K | 80 | 200K | ns
RAS hold time from CAS precharge tRHCP | 30 35 40 45 ns
Write command set-up time(Test mode in) _ [tWTS | 10 10 10 10 ns
Write command hold time(Test mode in) tWTH | 10 10 10 10 ns
W to RAS precharge time(C-B-R refresh) tWRP | 10 10 10 10 ns
W to RAS hold time(C-B-R refresh) tWRH | 10 10 10 10 ns
RAS pulse width(C-B-R self refresh) tRASS | 100 100 100 100 us | 14
RAS precharge time (C-B-R self refresh) tRPS 90 110 130 150 ns | 14
CAS hold time (C-B-R self refresh) tCHS | -50 -50 -50 -50 ns | 14
Note) *1 : 5V only, *2 : 3.3V only
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KM41C4000C, KM41V4000C CMOS DRAM

TEST MODE CYCLE

(Note. 11
5! - 7 87
Parameter Symbol Units/Notes
Min| Max [Min| Max |Min| Max |Min| Max

Random read or write cycle time tRC 95 115 135 155 ns
Read-modify-write cycle time tRWC | 113 135 160 180 ns
Access time from RAS tRAC 55 65 75 85 | ns |34,10
Access time from TAS tCAC 18 20 25 25 | ns | 345
Access time from column address tAA 30 35 40 45 ns | 3,10
RAS pulse width tRAS | 55| 10K |[65| 10K |75 10K | 85| 10K | ns
CAS pulse width tCAS | 18 | 10K | 20| 10K |25 | 10K | 25| 10K | ns
RAS hold time tRSH | 18 20 25 25 ns
CAS hold time tCSH | 55 65 75 85 ns
Column address to RAS lead time tRAL | 30 35 40 45 ns
CAS to W delay time tCwWD | 18 20 25 25 ns
RAS to W delay time tRWD | 55 65 75 85 ns
Column address to W delay time tAWD | 30 35 40 45 ns 7
|Fast Page mode cycle time tPC 40 45 50 55 ns
Fast page mode read-modify-write cycle time| tPRWC| 58 65 75 80 ns
RAS pulse width (Fast page cycle) tRASP | 55 | 200K | 65| 200K | 75 | 200K | 85 | 200K | ns
Access time form TAS precharge tCPA 35 40 45 50 | ns 3

Note) *1 : 5V only, *2 : 3.3V only

PSinsungg )
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KM41C4000C, KM41V4000C CMOS DRAM

NOTES

1. An initial pause of 200us is required after power up followed by any 8 ROR or CBR cycles before proper
device operation is achieved.

2. ViH(min) and ViL(max) are reference levels for measuring timing of input signals. Transition times are
measured between ViH(min) and ViL(max) and are assumed to be 5ns for all inputs.

3. Measured with a load equivalent to 2 TTL(5V device)/1 TTL(3.3V device) loads and 100pF.

4. Operation within the tRCD(max) limit insures that tRAC(max) can be met. tRCD(max) is specified as a
reference point only. If tRCD(max) is greater than the specified tRCD(max) limit, then access time is
controlled exclusively by tCAC.

5. Assumes that tRCD= tRCD(max).

This parameter defines the time at which the output achieves the open circuit condition and is not

referenced to Voh or Vol.

7.tWCS, tRWD, tCWD and tAWD are non restrictive operating parameters. They are included in the data
sheet as electrical characteristics only. If tWCS>tWCS(min),the cycles is an early write cycle and the data
out pin will remain high impedance for the duration of the cycle. If tCWD> tCWD(min), tRWD2>tRWD(min)
and tAWD> tAWD(min), then the cycle is a read-modify-write cycle and the data out will contain the data
read from the selected address. If neither of the above conditions is satisfied, the condition of the data
out is indeterminate.

8. Either tRCH or tRRH must be satisfied for a read cycle.

9. These parameters are referenced to the CAS leading edge in early write cycles and to the W leading
edge in read-modify-write cycles. ’

10. Operation within the tRAD(max) limit insures that tRAC(max) can be met. tRAD(max) is specified as a
reference point only. If tRAD is greater than the specified tRAD(max) limit, then access time is controlled
by tAA.

11. These specifications are applied in the test mode.

12. In test mode read cycle, the value of tRAC, tAA, tCAC is delayed by 2ns to 5ns for the specified
value. These parameters should be specified in test mode cycles by adding the above value to the
specified value in this data sheet.

13.tOFF(max) define the time at which the output achieves the open circuit condition and are not referenced
to output voltage level.

14. For all of the refresh modes except for distributed CAS-Before-RAS refresh, 1024cycles of burst refresh
must be executed within 16ms before and after self refresh, in order to meet refresh specification.(3.3V
L-ver.)

15.tAR, tWCR, tDHR are referenced to tRAD(max.).

o
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KM44C1000C, KM44V1000C CMOS DRAM

1M x 4 Bit CMOS Dynamic RAM with Fast Page Mode

DESCRIPTION

This is a family of 1,048,576 x 4 bit Fast Page Mode CMOS DRAMs. Fast Page Mode offers high speed
random access of memory cells within the same row. Power supply voltage (+5.0V or +3.3V), access
time(-5, -6, -7 or -8), power consumption (Normal or Low power) , and package type (SOJ , DIP, ZIP or
TSOP-II) are optional features of this family. All of this family have CAS-before-RAS refresh, RAS-only
refresh and Hidden refresh capabilities. Furthermore, self-refresh operation is available in 3.3V Low power
version. .

This 1Mx4 Fast Page Mode DRAM Family is fabricated using Samsung's advanced CMOS process to
realize high band-width, low power consumption and high reliability. It may be used as main memory for
main frames and mini computers, personal computer and high performance microprocessor systems.

FEATURES » Fast Page Mode operation

« Part Identification » CAS-before-RAS refresh capability
- KM44C1000C/CL(5V) * RAS-only and Hidden refresh capability
- KM44V1000C/CL(3.3V) * Self-refresh capability (3.3V,L-ver only)

» Fast parallel test mode capability

* TTL(5V)/LVTTL(3.3V) compatible inputs and outputs
« Active Power Dissipation

Unit : mW  Early Write or output enable controlled write

Speed v iy * JEDEC Standard pinout

P 83 « Available in Plastic SOJ and TSOP(ll) packages

-5 - 470 * Single +5V+10% power supply(5V product)

6 220 415 « Single +3.3V+0.3V power supply(3.3V product)

-7 200 360

-8 180 -

* Refresh cycles FUNCTIONAL BLOCK DIAGRAM
Refresh Refresh time
Vce
cycle | Normal L RAS Vee
CAS Control Vss
C1000C| 5V WP Clocks VBB Generator
1K 16ms 128ms ] |
V1000C| 3.3V
Row Decoder Data in
[ 3 o Buffer
* Performance range: =
Memory Array | o DQo

Speed| tRAC|tCAC| tRC tPC | Remark 1048576 x 4 |E to

-5 | 50ns | 13ns| 90ns| 35ns | 5V Cells pg» DQ3

6 | 60ns | 15ns |110ns| 40ns | 5V/3.3V H>{Row Address Buffer] 3

7 70ns | 20ns |130ns| 45ns | 5V/3.3V A0~A9 L

Data out
Column Decoder Buffer OF

-8 80ns | 20ns [150ns| 50ns | 3.3V

SAMSUNG ELECTRONIC CO., LTD. reserves the right to
change products and specifications without notice.
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KM44C1000C, KM44V1000C

CMOS DRAM

PIN CONFIGURATION (Top Views)

* KM44C/V1000CJ ¢ KM44C/V1000CT

] Vss

] DQ3

M DQ2

TAS
OE

[ A8

[1A7

1 A6

1 A5

[ A4
Pin Name Pin Function
A0 - A9 Address Inputs
DQO -3 Data In/Out
Vss Ground
RAS Row Address Strobe
CAS Column Address Strobe
W Read/Write Input
OE Data Outputs Enable
V. Power(+5.0V)

«© Power(+3.3V)

l ﬂ ELECTRONICS
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KM44C1000C, KM44V1000C CMOS DRAM

ABSOLUTE MAXIMUM RATINGS

Rating Units
Parameter Symbol
3.3v 5V

Voltage on any pin relative to Vss Vin,Vour -0.5 to +4.6 -1 to +7.0 v
Voltage on Vcc supply relative to Vss Vece -0.5 to +4.6 -1 to +7.0 Y
Storage temperature Tstg -55 to +150 -565 to +150 °C
Power dissipation Po 600 600 mw
Short circuit output current los 50 50 mA

* 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.

RECOMMENDED OPERATING CONDITIONS (Voltages referenced to Vss, Ta= 0 to 70 °C)

3.3v 5V 3
Parameter Symbol . Unit
Min Typ Max Min Typ Max
Supply voltage Vee 3.0 33 36 | 45 5.0 55 v
Ground Vss 0 0 0 0 0 0 \
Input high voltage Vin 20 - Vee+0.37 2.4 - Vee+1.0'| v
Input low voltage Vi -0.37 - 0.8 -1.072 - 0.8 v

*1: Vee+1.3V/15ns(3.3V),Vec+2.0V/20ns(5V), Pulse width is measured at Vece
*2 1 -1.3V/15ns(3.3V), -2.0V/20ns(5V),Pulse width is measured atVss

DC AND OPERATING CHARACTERISTICS (Recommended operating conditions unless otherwise noted.)

Parameter Symbol Min Max | Units

Input leakage current (Any input I 5 5 A
0<ViINgVee+0.3V, all other pins not under test=0 volts.)

Output leakage current

3.3V | (Data out is disabled, OV<Vour<Vcc) lowy -5 5 | wA
Output high voltage level(loH=-2mA) VoH 24 - Vv
Output low voltage level(loL=2mA) Vou - 0.4 \%
Input leakage current (Any input 0<Vin<Vec+0.5V I 5 5 7y

all other pins not under test=0 volts.)
5V %gf; LIuetailgiigi:a%ll;zn(;VsVomchc) low) 5 5 | WA
Output high voltage level(loH=-5mA) VoH 2.4 - Y
Output low voltage level(lo.=4.2mA) VoL - 0.4 \
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KM44C1000C, KM44V1000C

CMOS DRAM

DC AND OPERATING CHARACTERISTICS (Recommended operating conditions unless otherwise noted.)

Max
Symbol Power Speed Units
KM44V1000C KM44C1000C

-5 - 85 mA
, -6 60 75 mA
lcct Don't care 7 55 65 mA
-8 50 - mA
lcc2 Don't care Don't care 1 2 mA
-5 - 85 mA
\ -6 60 75 mA
lcca Don't care 7 55 65 mA
-8 50 - mA
-5 - 65 mA
p -6 mA

lcca Don't care 45 55
7 40 45 mA
-8 35 - mA
Normal : 0.5 1 mA
lccs L Don't care 100 200 pA
-5 - 85 mA
. -6 60 75 mA
lcce Don't care 7 55 65 mA
-8 50 - mA
lccr L Don't care 200 300 HA
lccs L Don't care 150 - MA

Icc1 *: Operating current (RAS and CAS cycling @tRC=min.)
lccz : Standby current (RAS=CAS=W=VH )

lccs *: RAS-only refresh current (CAS=ViH, RAS ,Address cycling @tRC=min.)
lcca *: Fast Page Mode current (RAS=ViL, CAS, Address cycling @tPC=min.)
lces @ Standby current (RAS=CAS=W=Vcc-0.2V)

lcce *: CAS-before-RAS refresh current (RAS and CAS cycling @tRC=min.)

Icc7 : Battery back-up current, Average power supply current, Battery back-up mode
Input high voltage(ViH)=Vcc-0.2V, Input low voltage(ViL)=0.2V, CAS=0.2V

DQo-3 = Don't care, Tre= 125us(L-ver) ,TrRas=Trasmin~300 ns
lccs : Self refresh current

RAS=CAS=ViL, W=0OE=A0 ~ A9= Vcc-0.2V or 0.2V,

DQO ~ DQ3= Vce-0.2V, 0.2V or OPEN

*NOTE :

Icct, lees, Ieca and Icce are dependent on output loading and cycle rates. Specified values
are obtained with the output open. Icc is specified as an average current. In Icc1, lccs
and Iccs, address can be changed maximum once while RAS=VL. In Icc4, address can be

changed maximum once within one fast page mode cycle time tPC.

a> .
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KM44C1000C, KM44V1000C CMOS DRAM

CAPACITANCE(TA=25°C,Vce=5V or 3.3V, f=1MHz)

Parameter Symbol Min Max Unit
Input capacitance [AOQ - A9] Cini - 5 pF
Input capacitance [RAS, CAS, W, OE] Cine - 7 pF
Output capacitance [DQO - DQ3] Coa - 7 pF

AC CHARACTERISTICS (0°C<Ta<70°C, See note 1,2)
Test condition(5V device) : Vcc=5.0V+10%, Vin/Vi=2.4/0.8V, Voh/Vol=2.4/0.4V
Test condition(3.3V device) : Vcc=3.3V+0.3V, Vin/Vi=2.0/0.8V, Voh/Vol=2.0/0.8V

-5" -6 -7 -8"

Parameter Symbol Min| Max | Min| Max| Min| Max | Min| Max Units | Notes
Random read or write cycle time tRC 90 110 130 150 ns
Read-modify-write cycle time tRWC [133 155 185 205 ns
Access time from RAS tRAC 50 60 70 80 ns |3,4,10
Access time from CAS tCAC 13 15 20 20 ns | 345
Access time from column address tAA 25 30 35 40 ns | 3,10
TAS to output in Low-Z tCcLz | 0 0 0 0 ns 3
Output buffer turn-off delay tOFF | 0 [ 18] 0 |15/ 0 | 20| 0 | 20 ns 6
Transition time (rise and fall) T 3 50| 3 50 | 3 |50 | 3| 50 ns 2
RAS precharge time tRP 30 40 50 60 ns
RAS pulse width tRAS | 50 | 10K | 60 | 10K| 70 | 10K | 80 | 10K | ns
RAS hold time tRSH | 13 15 20 20 ns
CAS hold time tCSH | 50 60 70 80 ns
CAS pulse width tCAS | 13 |10K| 15 | 10K | 20 | 10K | 20 | 10K | ns
RAS to TAS delay time tRCD | 20 | 37 | 20 | 45 |20 | 50 | 20| 60 | ns 4
RAS to column address delay time tRAD | 15| 25 |15 | 30 |15 | 35 | 15| 40 ns 10
CAS to RAS precharge time tCRP 5 5 5 5 ns
Row address set-up time tASR 0 0 0 0 ns
Row address hold time tRAH | 10 10 10 10 ns
Column address set-up time tASC 0 0 0 0 ns
Column address hold time tCAH | 10 10 15 15 ns
Column address hold time referenced to RAS| tAR 40 45 55 60 ns 15
Column address to RAS lead time tRAL | 25 30 35 40 ns
Read command set-up time tRCS 0 0 0 0 ns
Read command hold time referenced to CAS | tRCH 0 0 0 0 ns 8
Read command hold time referenced to RAS | tRRH 0 0 0 0 ns
Write command hold time tWCH | 10 10 15 15 ns
Write command hold time referenced to RAS | tWCR | 40 45 55 60 ns 15
Write command pulse width WP 10 10 15 15 ns
Write command to RAS lead tim tRWL | 15 15 20 20 ns
Write command to CAS lead time tCWL | 13 15 20 20 ns

Note) *1: 5V only, *2 : 3.3V only
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KM44C1000C, KM44V1000C CMOS DRAM
AC CHARACTERISTICS (0°C<Ta<70°C, See note 2)
-5 -6 -7 .82

Parameter Symbol Min | Max |Min | Max |Min| Max | Min] Max Units|Notes|
Data set-up time tDS 0 0 0 0 ns
Data hold time tDH 10 10 15 15 ns
Data hold time referenced to BAS tDHR 40 45 55 60 ns | 15
Refresh period(Normal) tREF 16 16 16 16 ms
Refresh period(L-ver) tREF 128 128 128 | O 128 | ms
Write command set-up time tWCS | 0 0 0 50 ns 7
CAS to W delay time tCWD | 36 40 50 110 ns 7
RAS to W delay time tRWD | 73 85 100 70 ns 7
Column address to W delay time tAWD | 48 55 65 75 ns 7
CAS precharge to W delay time tCPWD | 53 60 70 10 ns
CAS set-up time (CAS-before-RAS refresh) |[tCSR |10 10 10 15 ns
CAS hold time (CAS-before-RAS refresh) [tCHR | 10 10 15 5 ns
RAS to CAS precharge time tRPC 5 5 5 30 ns
CAS precharge time(CBR counter test cycle)| tCPT | 20 20 25 ns
Access time from CAS precharge tCPA 30 35 40 50 | 45 ns 3
Fast Page mode cycle time tPC 35 40 45 105 ns
Fast Page mode read-modify-write cycle timg tPRWC | 76 85 100 10 ns
CAS precharge time (Fast page cycle) tcP 10 10 10 80 ns
RAS pulse width (Fast page cycle) tRASP | 50 [200K |60 |200K |70 | 200K | 45 | 200K | ns
RAS hold time from CAS precharge tRHCP | 30 35 40 ns
OE access time tOEA 13 15 20 | 20| 20 | ns
OE to data delay tOED |13 15 20 0 ns
Out put buffer turn off delay time from OE [ tOEZ 0113 10 15 | 0 20 {20 20 ns 6
OE command hold time tOEH |13 15 20 10 ns
Write command set-up time(Test mode in) [ tWTS | 10 10 10 10 ns
Write command hold time(Test mode in) tWTH | 10 10 10 10 ns
W to RAS precharge time(C-B-R refresh) tWRP | 10 10 10 10 ns
W to BAS hold time(C-B-R refresh) tWRH | 10 10 10 100 ns

S pul i -B-| tRASS [ 100 100 100 150 us 14

RAS precharge time (C-B-R self refresh) tRPS | 90 110 130 -50 ns | 14

A i -B- tCHS -50 -50 -50 ns 14
Note) *1 : 5V only, *2 : 3.3V only
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KM44C1000C, KM44V1000C CMOS DRAM

TEST MODE CYCLE

(Note. 11)
5" -6 7 -8"2 .

Parameter Symbol Min] Max [Minl Max |Min| Max | Min| Max Units|Notes
Random read or write cycle time tRC 95 115 135 155 ns
Read-modify-write cycle time tRWC | 138 160 190 210 ns
Access time from RAS tRAC 55 65 75 85 ns (34,10
Access time from CAS tCAC 18 20 25 25 ns | 345
Access time from column address tAA 30 35 40 45 ns | 3,10
RAS pulse width tRAS | 55| 10K |65]| 10K | 75| 10K [ 85| 10K | ns
CAS pulse width tCAS | 18| 10K | 20| 10K [25| 10K | 25| 10K | ns
RAS hold time tRSH | 18 20 25 25 ns
CAS hold time tCSH | 55 65 75 85 ns
Column address to RAS lead time tRAL | 30 35 40 45 ns
CAS to W delay time tCWD | 41 45 55 55 ns z
RAS to W delay time tRWD | 78 90 105 115 ns 7
Column address to W delay time tAWD | 53 60 70 75 ns 7
Fast Page mode cycle time tPC 40 45 50 55 ns
Fast page mode read-modify-write cycle time| tPRWC| 81 90 105 110 ns
RAS pulse width (Fast page cycle) tRASP | 55 | 200K | 65 | 200K | 75 | 200K | 85 | 200K | ns
Access time form CAS precharge tCPA 35 40 45 50 | ns 3
OFE access time tOEA 20 20 25 25 ns
OE to data delay tOED | 18 20 25 25 ns
OE command hold time tOEH | 18 20 25 25 ns

Note) *1: 5V only, *2 : 3.3V only

Phims ung " |
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KM44C1000C, KM44V1000C CMOS DRAM

NOTES

—_

w

o

10.

11.
12.

13.

14.

15.

. An initial pause of 200us is required after power up followed by any 8 ROR or CBR cycles before proper

device operation is achieved.

. ViH(min) and ViL(max) are reference levels for measuring timing of input signals. Transition times are

measured between ViH(min) and ViL(max) and are assumed to be 5ns for all inputs.

. Measured with a load equivalent to 2 TTL(5V device)/1 TTL(3.3V device) loads and 100pF.
. Operation within the tRCD(max) limit insures that tRAC(max) can be met. tRCD(max) is specified as a

reference point only. If tRCD(max) is greater than the specified tRCD(max) limit, then access time is
controlled exclusively by tCAC.

. Assumes that tRCD> tRCD(max).

This parameter defines the time at which the output achieves the open circuit condition and is not
referenced to Voh or Vol.

tWCS, tRWD, tCWD and tAWD are non restrictive operating parameters. They are included in the data
sheet as electrical characteristics only. If tWCS>tWCS(min),the cycles is an early write cycle and the data
out pin will remain high impedance for the duration of the cycle. If tCWD> tCWD(min), tRWD>tRWD(min)
and tAWD2> tAWD(min), then the cycle is a read-modify-write cycle and the data out will contain the data -
read from the selected address. If neither of the above conditions is satisfied, the condition of the data out
is indeterminate.

Either tRCH or tRRH must be satisfied for a read cycle.

. These parameters are referenced to the CAS leading edge in early write cycles and to the W leading edge

in read-modify-write cycles.

Operation within the tRAD(max) limit insures that tRAC(max) can be met. tRAD(max) is specified as a
reference point only. If tRAD is greater than the specified tRAD(max) limit, then access time is controlled
by tAA.

These specifications are applied in the test mode.

In test mode read cycle, the value of tRAC, tAA, tCAC is delayed by 2ns to 5ns for the specified

value. These parametérs should be specified in test mode cycles by adding the above value to the
specified value in this data sheet.

tOFF(max) and tOEZ(max) define the time at which the output achieves the open circuit condition and are
not referenced to output voltage level.

For all of the refresh modes except for distributed CAS-Before-RAS refresh, 1024cycles of burst refresh
must be executed within 16ms before and after self refresh, in order to meet refresh specification.(3.3V
L-ver.) '

tAR, tWCR , tDHR are referenced to tRAD(max).
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KM44C1003C CMOS DRAM

1M x 4 Bit CMOS Quad CAS DRAM with Fast Page Mode
DESCRIPTION

This is a family of 1,048,576 x 4 bit Fast Page Mode Quad CAS CMOS DRAMSs. Fast Page Mode offers
high speed random access of memory cells within the same row. Access time(-5, -6, -7 or -8), power
consumption (Normal, Low power) , and package type (SOJ or TSOP-II) are optional features of this family.
Alf of this family have TAS-before-RAS refresh, RAS-only refresh and Hidden refresh capabilities.

All inputs and outputs are fully TTL compatible and four seperate TAS pins provide for seperate /O
operation allowing this device to operate in parity mode.

This 1Mx4 Fast Page Mode DRAM Family is fabricated using Samsung's advanced CMOS process to
realize high band-width, low power consumption and high reliability.

FEATURES » Fast Page Mode operation
« Part Identification * Four seperate CTAS pins provide for seperate 1/0
- KM44C1003C/CL(5V) operation

» CAS-before-RAS refresh capability
* RAS-only and Hidden refresh capability
* Fast parallel test mode capability

* Active Power Dissipation « TTL compatible inputs and outputs

Unit : mW . .
» Early Write or output enable controlled write
Speed Active power dissipation « JEDEC Standard pinout
5 470  Available in Plastic SOJ and TSOP(Il) packages
6 415 * Single +5V+10% power supply
-7 360
* Refresh cycles FUNCTIONAL BLOCK DIAGRAM
Refresh Period
Part NO. Refresh
Cycle Normal L FAS > Vee
CAS0~CAS3 M Control Vss
C1003C 1K 16ms 128ms W Clocks VBB Generator
l
Refresh Timer Row Decoder Data in
* Performance range: ° Buffer
Refresh Control Memory Array % Qo
(=
Speed | tRAC | tCAC | tRC tPC P — 1048576 x 4 |E | o
-5 50ns | 13ns 90ns | 35ns Cells 2 |+ DQ3
-6 60ns 15ns | 110ns 40ns [Row Address Buffer §
AO~A9 Data out
-7 70ns | 20ns | 130ns | 45ns o1, Address Bufier || Column Decoder |e— Buffer OFE

SAMSUNG ELECTRONIC CO., LTD. reserves the right to
change products and specifications without notice.

I i
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KM44C1003C CMOS DRAM
PIN CONFIGURATION (Top Views)
* KM44C1003CJ * KM44C1003CT
./
DQogio 24P Vss DQom] 10 240 Vss
DQ1qd2 23pDQ3 D1 2 231 DQ3
wqgs 22pDQ2 \ = K 22 0 DQ2
RAS O 4 21 P TAS3 RASOT] 4 21 I TAS3
CASoOd s 20HOE CAS0Id 5 200 OE
CAS1l 6 19 P CAS2 CAS1Id 6 19 CAS2
A 7 18pN.C A} 7 18FIN.C
A0Q 8 17p A8 Ao 8 17 0 A8
A1 o9 16 A7 At} 9 16 0 A7
A2410 15 A6 A2H10 150 A6
A3f11 O 14PAs a1t O 14fmAs
vee 12 13p A4 Veed12 13T A4
Pin Name Pin Function
AO - A9 Address Inputs
DQO -3 Data In/Out
Vss Ground
RAS Row Address Strobe
CAS0-CAS3 Column Address Strobe
w Read/Write Input
OE Data Outputs Enable
Vee Power(+5.0V)
N.C No Connection

| I ELECTRONICS



KM44C1003C CMOS DRAM

ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Rating Units
Voltage on any pin relative to Vss Vin,Vour -1 to +7.0 v
Voltage on Vce supply relative to Vss Vee -1 to +7.0 Vv
Storage temperature Tstg -55 to +150 °C
Power dissipation Po 600 mw
Short circuit output current los 50 mA

* 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.

RECOMMENDED OPERATING CONDITIONS (Voltages referenced to Vss, Ta= 0 to 70 °C)

Parameter Symbol Min Typ Max Unit
Supply voltage Vee 45 5.0 5.5 v
Ground Vss 0 0 0 \%
Input high voltage Vi 24 - Vees1.0'! v
Input low voltage Vi -1.07 . 0.8 v

*1: Vece+2.0V/20ns(5V), Pulse width is measured at Vcc
*2 . -2.0V/20ns(5V),Pulse width is measured at Vss

DC AND OPERATING CHARACTERISTICS

(Recommended operating conditions unless otherwise noted.)

Parameter Symbol Min Max | Units
Input leakage current (Any input 0<Vin<Vce+0.5V I 5 5 A !
all other pins not under test=0 volts.) |
(Data ot s ceabled 0VSVoursVeo) oo | 5 | 5 |
Output high voltage level(loH=-5mA) VoH 2.4 - \"
Output low voltage level(loL=4.2mA) VoL - 0.4 '

Phims ung ”
ELECTRONICS



KM44C1003C CMOS DRAM

DC AND OPERATING CHARACTERISTICS (Recommended operating conditions unless otherwise noted.)

Max .
Symbol Power Speed Units
KM44C1003C
-5 85 mA
. -6 75 mA
lcct Don't care 7 65 mA
Normal \ 2 mA
lccz L Don't care p mA
-5 85 mA
, -6 75 mA
lcea Don't care = 65 mA
-5 65 mA
! -6 55 mA
lcca Don't care e - mA
Normal , 1 mA
lccs L Don't care 200 A
-5 85 mA
. -6 75 mA
Icce Don't care 7 65 mA
lec7 L Don't care 300 MA

lcc1 *: Operating current (RAS and TAS cycling @tRC=min.)

lccz : Standby current (RAS=CAS=W=VIH )

lccs *: RAS-only refresh current (CAS=ViH, RAS ,Address cycling @tRC=min.)

lcca *: Fast Page Mode current (RAS=Vi, TAS, Address cycling @tPC=min.)

Iccs : Standby current (RAS=CAS=W=Vcc-0.2V)

Iccs *: CAS-before-RAS refresh current (RAS and CAS cycling @tRC=min.)

lcc7 : Battery back-up current, Average power supply current, Battery back-up mode
Input high voltage(ViH)=Vcc-0.2V, Input low voltage(ViL)=0.2V, TAS=0.2V
DQO0~3 = Don't care, Trc= 125us(L-ver), TRas=Trasmin~300 ns

*NOTE : lcct, lees, lccs and Icce are dependent on output loading and cycle rates. Specified values
are obtained with the output open. Icc is specified as an average current. In Icc1, lccs,
and Iccs, address can be changed maximum once while RAS=ViL. In Iccs, address can be
changed maximum once within one fast page mode cycle time tPC.

o "
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KM44C1003C CMOS DRAM
CAPACITANCE(TA=25°C,Vcc=5V , f=1MHz)
Parameter Symbol Min Max Unit

Input capacitance [AQ - A9] Civi - 5 pF

Input capacitance [RAS, CAS0-CAS3, W, OE] Cinz - 7 pF
Output capacitance [DQO - DQ3] Coa - 7 pF

AC CHARACTERISTICS (0°C<Ta<70°C, See note 1,2)

Test condition : Vcc=5.0V+10%, Vin/Vi=2.4/0.8V, Voh/Vol=2.4/0.4V

Parameter Symbol -3 i o Units | Notes
Min | Max | Min | Max | Min | Max

Random read or write cycle time tRC 90 110 130 ns
Read-modify-write cycle time tRWC | 133 155 185 ns

Access time from RAS tRAC 50 60 70 ns | 3,4,10
Access time from CAS tCAC 13 15 20 ns | 34,18
Access time from column address tAA 25 30 35 ns 3,10
CAS to output in Low-Z tCLZ 0 0 0 ns 3,18
Output buffer turn-off delay tOFF 0 13 0 15 0 20 ns 6,18
Transition time (rise and fall) T 3 50 50 3 50 ns 2
RAS precharge time tRP 30 40 50 ns

RAS pulse width tRAS 50 10K 60 | 10K 70 | 10K ns

RAS hold time tRSH 13 15 20 ns 16
CAS hold time tCSH 50 60 70 ns 17
CAS puise width tCAS 13 10K 15 10K 20 10K ns 23
RAS to CAS delay time tRCD 20 37 20 45 20 50 ns 4,16
RAS to column address delay time tRAD 15 25 15 30 15 35 ns 10
CAS to RAS precharge time tCRP 5 5 5 ns 17
Row address set-up time tASR 0 0 0 ns

Row address hold time tRAH 10 10 10 ns

Column address set-up time tASC 0 0 0 ns 16
Column address hold time tCAH 10 10 15 ns 16
Column address hold time referenced to RAS| tAR 40 45 55 ns

Column address to RAS lead time tRAL 25 30 35 ns 26
Read command set-up time tRCS 0 0 ns 16
Read command hold time referenced to CAS | tRCH 0 0 ns 8,17
Read command hold time referenced to RAS | tRRH 0 ns 8
Write command hold time tWCH | 10 10 15 ns 24
Write command hold time referenced to RAS | tWCR 40 45 55 ns 26
Write command pulse width tWP 10 10 15 ns

Write command to BAS lead time tBWI_ 15 15 20 ns

Write command to CAS lead time tCWL | 13 15 20 ns 17
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KM44C1003C CMOS DRAM
AC CHARACTERISTICS (0°C<Ta<70°C, See note 2)
-5 -6 -7

Parameter Symbol Min | Max Min | Max Min | Max Units | Notes
Data set-up time tDS 0 0 0 ns 10
Data hold time tDH 10 10 15 ns | 10
Data hold time referenced to RAS tDHR 40 45 55 ns 26
Refresh period(Normal) tREF 16 16 16 ms
Refresh period(L-ver) tREF 128 128 128 ms
Write command set-up time tWCS 0 0 0 ns 7,16
CAS to W delay time tCWD 36 40 50 ns 7,16
RAS to W delay time tRWD 73 85 100 ns 7
Column address to W delay time tAWD 48 55 65 ns 7
CAS precharge to W delay time tCPWD| 53 60 70 ns
CAS set-up time (CAS-before-RAS refresh) |tCSR 10 10 10 ns 16
CAS hold time (CAS-before-RAS refresh)  [ICHR 10 10 15 ns 17
RAS to CAS precharge time tRPC 5 5 5 ns
CAS precharge time(CBR counter test cycle) tCPT 20 |- 20 30 ns
Access time from CAS precharge tCPA 30 35 40 ns 3,18
Fast Page mode cycle time tPC 35 40 45 ns 19
Fast Page mode read-modify-write cycle timgtPRWC | 76 85 100 ns 19
CAS precharge time (Fast page cycle) tCP 10 10 10 ns 20
RAS pulse width (Fast page cycle) tRASP | 50 | 200K | 60 | 200K | 70 | 200K | ns
RAS hold time from CAS precharge tRHCP 30 35 40 ns
OE access time tOEA 13 15 20 ns 21
OE to data delay tOED 13 15 20 ns 21
CAS precharge to W delay time tCPWD | 53 60 70 ns
Out put buifer turn off delay time from OE __|tOEZ 0 13 0 15 0 20 ns 6
OE command hold time tOEH 13 15 20 ns
Write command set-up time(Test mode in) [tWTS 10 10 10 ns
Write command hold time(Test mode in) tWTH 10 10 10 ns
W to RAS precharge time(C-B-B refresh) tWRP 10 10 10 ns
|W to BAS hold time(C-B-R refresh) tWRH 5 ns
Hold time CAS low to CAS high tCLCH 5 ns_ {1425
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KM44C1003C CMOS DRAM

TEST MODE CYCLE

(Note. 11)
Parameter Symbol > o 7 Units | Notes
Min | Max | Min | Max | Min | Max
Random read or write cycle time tRC 95 115 135 ns !
Read-modify-write cycle time tRWC | 138 160 190 ns
Access time from RAS tRAC 60 65 75 ns |3,4,10,12
Access time from CAS tCAC 18 20 25 ns | 34512
Access time from column address tAA 30 35 40 ns | 3,10,12
RAS pulse width tRAS 55 | 10K | 65 | 10K | 75 | 10K | ns
CAS pulse width tCAS 18 | 10K | 20 | 10K | 25 | 10K | ns L
RAS hold time tRSH | 18 20 25 ns :
CAS hold time tCSH 55 65 75 ns
Column address to RAS lead time tRAL 30 35 40 ns
|CAS to W delay time tCWD Ll 45 55 ns
HAS to W delay time tRWD | 78 90 105 ns 7
Column address to W delay time tAWD | 53 60 70 ns
Fast Page mode cycle time tPC 40 45 50 ns
Fast page mode read-modify-write cycle time| tPRWC| 81 90 105 ns
|RAS pulse width (Fast page cycle) tRASP| 55 | 200K | 65 | 200K | 75 | 200K | ns
Access time form CAS precharge tCPA 35 40 45 ns 3
OE access time tOEA 20 20 25 ns
OE to data delay tOED 18 20 25 ns
OE command hold time tOEH 18 20 25 ns

o i
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KM44C1003C CMOS DRAM

NOTES

1.

2.

10.

11.
12.

13.

14.
15.

16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

An initial pause of 200us is required after power up followed by any 8 ROR or CBR cycles before proper
device operation is achieved.

ViH(min) and ViL(max) are reference levels for measuring timing of input signals. Transition times are
measured between ViH(min) and ViL(max) and are assumed to be 5ns for all inputs.

. Measured with a load equivalent to 2 TTL loads and 100pF.
. Operation within the tRCD(max) limit insures that tRAC(max) can be met. tRCD(max) is specified as a

reference point only. If tRCD(max) is greater than the specified tRCD(max) limit, then access time is
controlled exclusively by tCAC.

. Assumes that tRCD> tRCD(max).
. This parameter defines the time at which the output achieves the open circuit condition and is not

referenced to Voh or Vol.

. tWCS, tRWD, tCWD and tAWD are non restrictive operating parameters. They are included in the data

sheet as electrical characteristics only. If tWCS=tWCS(min),the cycles is an early write cycle and the data
output will remain high impedance for the duration of the cycle. If tCWD2 tCWD(min), tRWD=tRWD(min)
and tAWD> tAWD(min), then the cycle is a read-modify-write cycle and the data output will contain the
data read from the selected address. If neither of the above conditions is satisfied, the condition of the
data out is indeterminate.

. Either tRCH or tRRH must be satisfied for a read cycle.
. These parameters are referenced to the CAS leading edge in early write cycles and to the W leading

edge in read-modify-write cycles.
Operation within the tRAD(max) limit insures that tRAC(max) can be met. tRAD(max) is specified as «
reference point only. If tRAD is greater than the specified tRAD(max) limit, then access time is controlled
by tAA.
These specifications are applied in the test mode.
In test mode read cycle, the value of tRAC, tAA, tCAC is delayed by 2ns to 5ns for the specified
value. These parameters should be specified in test mode cycles by adding the above value to the
specified value in this data sheet.
tOFF(max) and tOEZ(max) define the time at which the output achieves the open circuit condition and
are not referenced to output voltage level.
In order to hold the address latched by the first CASx going low, the parameter tCLCH must be met.
If at least one CAS is low at the falling edge of RAS, DQ will be maintained from the previous cycle. To
initiate a new cycle and clear the data out buffer, all four CAS must be pulsed high for tCP.
The first CASx edge to transition low.
The last CASx edge to transition low.
Output parameter is referenced to corresponding CASx input.
Last rising CASx edge to next cycle's last rising CASx edge.
Last rising CASx edge to first falling CASx edge.
First DQx controlled by the first CASx to go low.
Last DQx controlled by the first CASx to go low.
Each CASx must meet minimum pulse width.
Last CASx to go low.
The last falling CASx edge to the first rising CASx edge
tAR,tWCR,tDHR are referenced to tRAD(max).

o i
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KM44C1004C, KM44V1004C CMOS DRAM

1M x 4 Bit CMOS Dynamic RAM with Extended Data Out
DESCRIPTION

This is a family of 1,048,576 x 4 bit Extended Data Out CMOS DRAMs. Extended Data Out offers high
speed random access of memory cells within the same row. Power supply voltage(+5.0V or +3.3V), access
time (-5, -6, -7 or -8), power consumption ( Normal or Low power ) and package type(SOJ or TSOP-II) are
optional features of this family.

All of this family have CAS-before-RAS refresh, RAS-only refresh and Hidden refresh capabilities.
This 1Mx4 Extended Data Out DRAM family is fabricated using Samsung's advanced CMOS process to
realize high band-width, low power consumption and high reliability.

It may be used as main memory unit for microcomputer, personal computer and portable machines.

FEATURES * Extended Data Out operation

* Part Identification « CAS-before-RAS refresh capability
- KM44C1004C/CL (5V) * RAS-only and Hidden refresh capability
- KM44V1004C/CL (3.3V)

* Self-refresh capability (3.3V,L-ver only)
o TTL(5V)/LVTTL(3.3V) compatible inputs and outputs

* Active Power Dissipation * Early Write or output enable controlled write

Unit : mW X
* JEDEC standard pinout
Speed 3.3V 5V « Available in plastic SOJ and TSOP(Il) packages
-5 - 468 * Single +5V+10% power supply (5V product)
6 220 413 « Single +3.3V+0.3V power supply (3.3V product)
-7 200 358
-8 180 -
* Refresh cycles FUNCTIONAL BLOCK DIAGRAM
v Refresh| Refresh Period
ce cycle | Normal L RES Vee
Control
C1004C| 5V CAS ¥ ﬂ |: Vss
1K 16 Clocks
V1004C| 3.3V ms 128ms s VBB Generator
L
Row Decoder Data in
[ 1 Buffer
* Performance range: %
DQO
Speed| tRAC |tCAC| tRC | tPC | Remark 'ﬁeg‘;sﬂg 7’:3"31 ‘é-’- - to
-5 | 50ns | 15ns | 84ns| 35ns| 5V Teas T E oas
-6__| 60ns | 15ns |104ns| 40ns| 5v/3.3V Row Address Buffer 3 —
A0~A9 ata ou ;
il 70ns | 20ns |124ns | 45ns| 5V/3.3V Col. Address Butfer ] Column Decoder ja—- Buffer |- OF
-8 80ns | 20ns |144ns| 50ns| 3.3V

SAMSUNG ELECTRONIC CO. LTD. reserves the right to
change products and specifications without notice.

o "
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KM44C1004C, KM44V1004C CMOS DRAM
PIN CONFIGURATION (Top Views)
* KM44C/vi004Cy * KM44C/V1004CT
1 20 [ Vss
2 19 | pQ3
3 18 |1 D@2
4 17 fuCAS
5 16 [ OF
6 15 [ A8
7 14 [ A7
8 13 |1 A6
9 12 f0 As
0 11 [ A4
Pin Name Pin Function

AOQ - A9 Address Inputs

DQO -3 Data In/Out

Vss Ground

RAS Row Address Strobe

CAS Column Address Strobe

W Read/Write Input

OE Data Outputs Enable

v Power(+5.0V)

ce Power(+3.3V)
100
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KM44C1004C, KM44V1004C CMOS DRAM
ABSOLUTE MAXIMUM RATINGS
Rati
Parameter Symbol n9 Units
3.3v 5V
Voltage on any pin relative to Vss Vin, Vour -0.5 to +4.6 -1.0 to +7.0 \Y
Voltage on Vcc supply relative to Vss Vce -0.5 to +4.6 -1.0 to +7.0 \
Storage Temperature Tstg -565 to +150 -55 to +150 °C
Power Dissipation Po 600 600 w
Short Circuit Output Current los 50 50 mA

*

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.

RECOMMENDED OPERATING CONDITIONS (Voltages referenced to Vss, Ta= 0 to 70 °C)

3.3v 5V .
Parameter Symbol Unit
Min Typ Max Min Typ Max
Supply Voltage Vee 3.0 3.3 3.6 4.5 5.0 5.5 Vv
Ground Vss 0 0 0 0 0 0 \%
Input High Voltage Vi 2.0 - vee+0.3'| 24 - Veet1.0] v
Input Low Voltage Vi -0.372 - 0.8 1.0 - 0.8 v
*1: Vce+1.3V/15ns(3.3V),Vee+2.0V/20ns(5V), Pulse width is measured at Vce
*2 1 -1.3V/15ns(3.3V), -2.0V/20ns(5V),Pulse width is measured atVss
DC AND OPERATING CHARACTERISTICS
(Recommended operating conditions unless otherwise noted.)
Parameter Symbol| Min | Max | Units
Input Leakage Current I 5 5 uA
(Any input 0<ViN<Vcee+0.3V, all other pins not under test=0V
Output Leakage Current ;
3.3v (Data out is disabled, 0V<Vour<Vcc) low 5 5 KA
Output High Voltage Level (loH=-2mA) VoH 2.4 - Vv
Output Low Voltage Level (lo.=2mA) Vou - 0.4 \
Input Leakage Current (Any input 0<Vin<Vcec+0.5V, ) 5 5 pA
(Any input 0<VinsVcee+0.5V, all other pins not under test=0V)
Output Leakage Current i ‘\
5V | (Data out is disabled, 0V<Vout<Vcc) low) 5 |5 | nA |
Output High Voltage Level (loH=-5mA) VoH 2.4 - \ ]
Output Low Voltage Level (lo.=4.2mA) VoL - 0.4 \
1
101
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KM44C1004C, KM44V1004C CMOS DRAM

DC

AND OPERATING CHARACTERISTICS

(Recommended operating conditions unless otherwise noted.)

Max
Symbol Power Speed Units
KM44V1004C KM44C1004C
-5 - 85 mA
" -6 60 75 mA
lcct Don't care 7 55 65 mA
-8 50 - mA
lcce Don't care Don't care 1 2 mA
-5 - 85 mA
\ -6 60 75 mA
Don't
leca onteare 7 55 v 65 mA
-8 50 - mA
-5 - 85 mA
. -6 60 75 mA
lcca Don't care 7 55 65 mA
-8 50 - mA
lccs Normal 8 0.5 1 mA
L Don't care 100 200 WA
-5 - 85 mA
. -6 60 75 mA
lcce Don't care 7 55 65 mA
-8 50 - mA
lcc7 L Don't care 200 300 HA
Iccs L Don't care 150 - HA

lcc1* : Operating current (RAS, CAS, Address cycling @tRC=min.)

lccz

: Standby current (RAS=CAS=W=VH)

lccs* : RAS-only refresh current (CAS=ViH, RAS , Address cycling @tRC=min.)
lcca* : EDO Mode current (RAS=ViL, CAS, Address cycling @tPC=min.)

lccs

: Standby current (RAS=CAS=W=Vcc-0.2V)

Icce* : CTAS-before-RAS Refresh current (RAS and CAS cycling @tRC=min.)

lcc7

Iccs

: Battery back-up current, Average power supply current, Battery back-up mode
Input high voltage(ViH)=Vcc-0.2V, Input low voltage(ViL)=0.2V, CAS= 0.2V
DQO~3 = Don't care, TrRc=125us, TrRas=TRAs min~300 ns

: Self refresh current
RAS=CAS=ViL, W=OE=A0 ~ A9 = Vcc-0.2V or 0.2V,

DQO ~ DQ3= Vce-0.2V, 0.2V or open

*NOTE : Icci, lcces, lcca and Iccs are dependent on output loading and cycle rates. Specified values

are obtained with the output open. Icc is specified as an average current. In lcc1, lccs
and lccs, address can be changed maximum two times while RAS=VIL. In Icc4, address
‘can be changed maximum once within one hyper page cycle.

ELECTRONICS



KM44C1004C, KM44V1004C CMOS DRAM
CAPACITANCE (T»=25°C,Vcc=5V or 3.3V, f=1MHz)
Parameter Symbol Min Max Unit
Input capacitance [AO ~ A9] Cini - 5 pF
Input capacitance [RAS, CTAS, W, OE] Cine - 7 pF
Output Capacitance [DQO ~ DQ3] Coa - 7 pF
AC CHARACTERISTICS (0°C<Ta<70°C, See note 1,2)
Test condition (5V device) : Vcc=5.0V£10%, Vin/Vi=2.4/0.8V, Von/Vo=2.0/0.8V
Test condition (3.3V device) : Vcc=3.3V10.3V, Vin/Vi=2.0/0.8V, Von/Vo =2.0/0.8V
-5 -6 -7 -8 .
Parameter Symbol Min | Max | Min | Max | Min| Max | Min| Max Units | Notes
Random read or write cycle time tRC 84 104 124 144 ns
Read-modify-write cycle time tRWC (116 140 165 190 ns
Access time from RAS tRAC 50 60 70 80 ns 13,410
Access time from CAS tCAC 13 15 20 20 ns | 345
Access time from column address tAA 25 30 35 40 ns | 3,10
CAS to output in Low-Z tCLZ 3 3 3 ns 3
Output buffer turn-off delay from CAS tCEZ 3133 15| 3 |20 20 ns | 7,13
Transition time (rise and fall) tT 2152 5,2 (58| 2] 50 ns 2
RAS precharge time tRP 30 40 50 60 ns
RAS pulse width tRAS | 50 | 10K | 60 | 10K | 70 | 10K | 80 | 10K ns
RAS hold time tRSH | 13 15 20 20 ns
CAS hold time tCSH | 40 50 60 70 ns
CAS pulse width tCAS 8 | 10K | 10 | 10K | 15 [10K| 20 | 10K | ns 11
RAS to CAS delay time tRCD | 20| 33 |20 | 43 [ 20 | 50 | 20 | 60 ns 4
RAS to column address delay time tRAD | 15| 25 {15 | 30 | 15| 35 | 15| 40 ns 10
CAS to RAS precharge time tCRP 5 5 5 5 ns
Row address set-up time tASR 0 0 0 0 ns
Row address hold time tRAH | 10 10 10 10 ns
Column address set-up time tASC 0 0 0 0 ns
Column address hold time tCAH 8 10 15 15 ns
Column address hold time referenced to RAS| tAR 35 42 52 57 ns 17
Column address to RAS lead time tRAL | 25 30 35 40 ns
Read command set-up time tRCS 0 0 0 0 ns
Read command hold time referenced to CAS | tRCH 0 0 0 0 ns 8
Read command hold time referenced to RAS | tRRH 0 0 0 0 ns 8
Write command hold time tWCH | 10 10 15 15 ns
Write command hold time referenced to RAS | tWCR | 37 42 52 57 ns 17
Write command pulse width tWP 10 10 15 15 ns
Write command to RAS lead time tRWL | 13 15 20 20 ns
|Write command to TAS lead time cwl | 8 10 15 20 ns 7
Note) *1: 5V only, *2 : 3.3V only
103
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KM44C1004C, KM44V1004C CMOS DRAM
-AC CHARACTERISTICS (0°C<Ta<70°C, See note 1,2)
-5t -6 -7 .82 |
Parameter Symbol iy TMax | Min | Max | Min | Max | Min | Max | U7t Notes
Data set-up time tDS 0 0 0 0 ns |9
Data hold time tDH 8 10 15 15 ns |9
Data hold time referenced to RAS tDHR 35 42 52 57 ns | 17
Refresh period(Normal) tREF 16 16 16 16| ms
Refresh period(L-ver) tREF 128 128 128 128| ms
Write command set-up time tWCs 0 0 0 0 ns | 7
CAS to W delay time tCWD 30 34 44 44 ns | 7
RAS to W delay time tRWD 67 79 89 99 ns |7
Column address to W delay time tAWD 42 49 59 64 ns | 7
CAS precharge to W delay time tCPWD | 45 54 64 69 ns :
CAS set-up time (CAS-before-RAS refresh) [tCSR 5 5 5 5 ns
CAS hold time (CAS-before-RAS refresh)  [tCHR 10 10 15 15 ns
RAS to CAS precharge time tRPC 5 5 5 5 ns
CAS precharge time(CBR counter test cycle)| tCPT 20 20 25 30 ns
Access time from CAS precharge {CPA 28 35 40 45| ns 3
Hyper Page mode cycle time tHPC 20 25 30 35 ns |15
Hyper Page mode read-modify-write cycle time tHPRWC| 47 56 71 81 ns
CAS precharge time (Hyper page cycle) tCP 8 10 10 10 ns
RAS pulse width (Hyper page cycle) tRASP 50 |200K| 60 |200K| 70 [200K| 80 [200K| ns
RAS hold time from CAS precharge tRHCP 30 35 40 45 ns
OE access time tOEA 13 15 20 20| ns
OE to data delay tOED 13 15 20 20 ns
Qut put buffer turn off delay time from OE  |tOEZ 3] 13| 3 15| 3 20 3] 20| ns |6,13
OE to output in low-Z toLZ 3 3 3 3 ns
OE command hold time tOEH 13 15 20 20 ns
{Output data hold time tDOH 5 5 5 5 ns
|Output buffer turn off delay from BAS tREZ 3| 13| 3 15| 3 20 3| 20| ns 13
Output buffer turn off delay from W tWEZ 3 13] 3 15| 3 20 3| 20| ns 13
W to data delay tWED 15 15 20 20 ns
OE to TAS hold time tOCH 5 5 5 5 ns
CAS hold time to GE tCHO 5 5 5 5 ns
OE precharge time tOEP 5 5 5 ns
W pulse width (hyper page cycle) tWPE 5 5 5 ns
RAS pulse width(C-B-R self refresh) tRASS | 100 100 100 100 ps | 16
|RAS precharge time (C-B-R self refresh) tRPS 90 110 130 150 ns | 16
[CAS hold time (C-B-R self refresh) iCHS. -50 =50 -50 -50 ns 6
Note) *1: 5V only, *2 : 3.3V only
104
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KM44C1004C, KM44V1004C CMOS DRAM 1

TEST MODE CYCLE |

) (Note. 11)
5" ] 7 -87

Parameter Symbol Min{ Max [Min| Max |Min| Max |Min| Max Units|Notes
Random read or write cycle time tRC 89 109 129 149 ns
Read-modify-write cycle time tRWC | 121 145 170 195 ns

Access time from RAS tRAC 55 65 75 85 ns 134,10
Access time from CAS tCAC 18 20 25 25 | ns | 345
Access time from column address tAA 30 35 40 45 ns | 3,10
RAS pulse width tRAS | 55| 10K | 65| 10K | 75| 10K | 85| 10K | ns

CAS pulse width tCAS | 13| 10K [ 15| 10K |20 | 10K | 25| 10K | ns

RAS hold time tRSH | 18 20 25 25 ns

CAS hold time tCSH | 45 55 65 75 ns

Column address to RAS lead time tRAL | 30 35 40 45 ns

CAS to W delay time tCWD | 35 39 49 49 ns 7
RAS to W delay time tRWD | 72 84 94 104 ns | 7
Column address to W delay time tAWD | 47 54 64 69 ns 7
Hyper Page mode cycle time tHPC | 25 30 35 40 ns 15
Hyper page mode read-modify-write cycle time tPRWC]| 52 61 76 86 ns

RAS pulse width (Hyper page cycle) tRASP | 55 | 200K | 65| 200K | 75 | 200K | 85 | 200K | ns

Access time form CAS precharge tCPA 33 40 45 50 ns 3
OE access time tOEA 18 20 25 25 ns

OE to data delay tOED | 18 20 25 25 ns

OE command hold time tOEH | 18 20 25 25 ns

Note) *1: 5V only, *2: 3.3V only

I J
|
|
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KM44C1004C, KM44V1004C CMOS DRAM

NOTES

1.

An initial pause of 200us is required after power-up followed by any 8 ROR or CBR cycles before proper
device operation is achieved.

. ViH(min) and ViL(max) are reference levels for measuring timing of input signals. Transition times are

measured between ViH(min) and ViL(max) and are assumed to be 2ns for all inputs.

. Measured with a load equivalentto 2 TTL(5V)/1 TTL(3.3V) loads and 100pF.
. Operation within the tRCD(max) limit insures that tRAC(max) can be met. tRCD(max) is specified as a

reference point only. If tRCD is greater than the specified tRCD(max) limit, then access time is
controllied exclusively by tCAC.

. Assumes that tRCD= tRCD(max).
. This parameter defines the time at which the output achieves the open circuit condition and is not

referenced to Voh or Vol.

. tWCS, tRWD, tCWD and tAWD are non restrictive operating parameters. They are included in the data

sheet as electrical characteristics only. If tWCS> tWCS(min), the cycles is an early write cycle and the
data output will remain high impedance for the duration of the cycle. If tCWDz tCWD(min), tRWD=
tRWD(min) and tAWD= tAWD(min), then the cycle is a read-write cycle and the data output will contain
the data read from the selected address. If neither of the above conditions is satisfied, the condition of
the data out is indeterminate.

. Either tRCH or tRRH must be satisfied for a read cycle.

9. These parameters are referenced to the CAS leading edge in early write cycles and to the W leading

10.

11.
12.

13.

14.

15.
16.

17.

edge in read-modify write cycles.

Operation within the tRAD(max) limit insures that tRAC(max) can be met. tRAD(max) is specified as a
reference point only. If tRAD is greater than the specified tRAD(max) limit, then access time is
controlled by tAA.

These specifications are applied in the test mode.

In test mode read cycle, the value of tRAC, tAA, tCAC is delayed by 2ns to 5ns for the specified value.
These parameters should be specified in test mode cycles by adding the above value to the specified
value in this data sheet.

tCEZ(max),tREZ(max),tOEZ(max) and tWEZ(max) define the time at which the output achives the open
circuit condition and are not referenced to output voltage level. -

If RAS goes high before CAS high going, the open circuit condition of the output is achieved by CAS
high going. If TAS goes high before RAS high going, the open circuit condition of the output is achieved
by RAS high going. k
tASC=6ns, Assume tT=2.0ns.

For all of the refresh modes except for distributed CAS-Before-RAS refresh, 1024 cycles of burst refresh
must be executed within 16ms before and after self refresh,in order to meet refresh specification.(3.3V
L-Ver.)

tAR , tWCR ,tDHR are referenced to tRAD(max).

ELECTRONICS



KM44C1005C CMOS DRAM

1M x 4 Bit CMOS Quad CAS DRAM with Extended Data Out

DESCRIPTION

This is a family of 1,048,576 x 4 bit Extended Data Out Quad CAS CMOS DRAMs. Extended Data Out
offers high speed random access of memory cells within the same row. Access time (-5, -6, -7 or -8), power
consumption (Normal, Low power) , and package type (SOJ or TSOP-Il) are optional features of this family.
All of this family have CAS-before-RAS refresh, BAS-only refresh and Hidden refresh capabilities.
Furthermore, Self-refresh operation is available in Low power version.

Four seperate CAS pins provide for seperate 1/O operation allowing this device to operate in parity mode.
This 1Mx4 Extended Data Out DRAM Family is fabricated using Samsung's advanced CMOS process to
realize high band-width, low power consumption and high reliability.

FEATURES * Extended Data Out mode operation
« Part ldentification (Fast Page Mode with Extended data out)
- KM44C1005C/CL(5V) « Four seperate CAS pins provide for seperate /O
operation

» CAS-before-RAS refresh capability

« Active Power Dissipation ¢ RAS-only and Hidden refresh capability

Unit : mW « Self-refresh capability (L-ver only)
Speed 5V * Fast parallel test mode capability
¢ TTL compatible inputs and outputs
-5 468 X .
% 213 « Early Write or output enable controlled write
7 358 * JEDEC Standard pinout

* Available in Plastic SOJ, TSOP(ll) packages
* Single +5V+10% power supply

* Refresh cycles

FUNCTIONAL BLOCK DIAGRAM

Refresh Refresh Period
Vce
cycle | Normal L
RAS -»f Vee
C1005C| 5V 1K 16ms 128ms CAS0-CAS3 P Control vss
W= Clocks VBB Generator
|
Flow Decoder Data in
* Performance range: 1 o Buffer
Speed | tRAC | tCAC | tRC | tPC Momory Array |3 bao
-5 50ns 15ns 84ns | 35ns 1,048(5516x 4 §— Dlg)s
-6 60ns | 15ns | 104ns | 40ns o ——— s &
—I‘
-7 70ns | 20ns | 124ns | 46ns A0-A9 l SR A Data out
Col. Address Buffer ] Column Decoder fe—- Buffer OE

SAMSUNG ELECTRONIC CO. , LTD. reserves the right to
change products and specifications without notice.
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KM44C1005C CMOS DRAM
PIN CONFIGURATION (Top Views)
« KM44C1005CJ » KM44C1005CT
./
pDaodio 241 Vss DQom 1° 24N Vss
Dai g2 23pDQ3 DQ1ET] 2 231 DQ3
wds 22hDQ2 w3 22fmpaQ2
RAS d 4 21 pCAS3 RASI 4 21 [OCAS3
CASoqds 20f1OE CASos 20F10E .
CAS1( 6 19pCAS2 CAS1I]6 19[FOCAS2
A9l 7 18pN.C A9 7 18FON.C
Y K 17P A8 Aol 8 171 A8
Ao 16 A7 A1 9 16 A7
A2010 15 A6 A2310 150 A6
A3g11 O 14fAs A1t O 14fmaAs
vee 412 13P A4 VeeI 12 13 A4
Pin Name Pin Function
A0 - A9 Address Inputs
DQO -3 Data In/QOut
Vss Ground
RAS ] Row Address Strobe
CAS0-CAS3 Column Address Strobe
w Read/Write Input
OE Data Qutputs Enable
Vee Power(+5.0V)
N.C No Connection
108
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KM44C1005C CMOS DRAM
ABSOLUTE MAXIMUM RATINGS
Parameter Symbol Rating Units
Voltage on any pin relative to Vss Vin,Vout -1 to +7.0 Vv
Voltage on Vcc supply relative to Vss Vee -1 to +7.0 \
Storage Temperature Tstg -55 to +150 °C
Power Dissipation Po 1 w
Short Circuit Output Current los 50 mA

* 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.

RECOMMENDED OPERATING CONDITIONS (Voltages referenced to Vss, Ta= 0 to 70 °C)

Parameter Symbol Min Typ Max Unit
Supply Voltage Vce 45 5.0 55 v
Ground Vss 0 0 0 \
Input High Voltage Vin 24 - Vee+1™ v
Input Low Voltage Vie -1.07 - 0.8 v
*1: Vcc+2.0V at pulse width < 20ns, Pulse width is measured at Vcc.

*2: -2.0V at pulse width < 20ns, Pulse width is measured at Vss.
DC AND OPERATING CHARACTERISTICS
(Recommended operating conditions unless otherwise noted.)
Parameter Symbol Min Max Units

Input Leakage Current (Any input 0<VINsSVcc+0.5V I -5 5 A
all other pins not under test=0 volt.)
Output Leakage Current B
(Data out is disabled, OV<Vour<Vcc) low) 5 5 HA
Output High Voltage Level(loH=-5mA) VoH 2.4 - \
Output Low Voltage Level(lo.=4.2mA) Vo - 0.4 \

ﬂ ELECTRONICS
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KM44C1005C CMOS DRAM

DC AND OPERATING CHARACTERISTICS

(Recommended operating conditions unless otherwise noted.)

Symbol Power Speed Ma.?( Units
KM44C1005C
-5 85 mA
lcct Don't care ’g (73: $2
lec2 Don't care Don't care 2 mA
-5 85 mA
Icca Don't care _3 (7;: mﬁ
-5 85 mA
Icca Don't care 3 (752 22
locs No{_ma' Don't care 2(1)0 T’TAA
-5 85 mA
Icce Don't care ? gg 22
lecr L Don't care 300 HA
lcc1* : Operating current (RAS, CAS, Address cycling @tRC=min.)

lccz : Standby current (RAS=CAS=W=VH )

*

Icca
lcca™ :
lccs
.

Icce
lcc7

lccs

: RAS-only refresh current (CAS=ViH, RAS , Address cycling @tRC=min.)

EDO Mode current (RAS=ViL, CAS, Address cycling @tHPC=min.)

: Standby current (RAS=CAS=W=Vcc-0.2V)
: CAS-before-RAS Refresh current (RAS and CAS cycling @tRC=min.)

Battery back-up current, Average power supply current, Battery back-up mode
Input high voltage(ViH)=Vcc-0.2V, Input low voltage(ViL)=0.2V, CAS= 0.2V
DQO0~3 = Don't care, Trc=125us, Tras=TrAs min~300 ns

: Self refresh current

RAS=CAS=Vi,, W=0OE=A0 ~ A9 = Vcc-0.2V or 0.2V,
DQO ~ DQ3= Vcec-0.2V, 0.2V or open

* NOTE : lcch, Iees, Icca and Iccs are dependent on output loading and cycle rates. Specified values

are obtained with the output open. Icc is specified as an average current. In lcct, lcca
and Icce, address can be changed maximum two times while RAS=ViL. In Iccs, address
can be changed maximum once within one hyper page cycle.
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KM44C1005C CMOS DRAM
CAPACITANCE (Ta=25°C,Vcc=5V , f=1MHz)
Parameter Symbol Min Max Unit
Input capacitance [AO ~ A9] Cint - 5 pF
Input capacitance [RAS, CAS, W, OF] Cinz - 7 pF
Output Capacitance [DQO ~ DQ3] Coa - 7 pF
AC CHARACTERISTICS (0°C<Ta<70°C, See note 1,2)
Test condition : Vcc=5.0V+10%, Vin/Vi=2.4/0.8V, Von/Voi=2.0/0.8V
-5 -6 -7
Parameter |Symbol Min | Max | Min | Max | Min | Max Units | Notes
Random read or write cycle time tRC 84 104 124 ns
Read-modify-write cycle time tRWC | 116 140 165 ns
Access time from RAS tRAC 50 60 70 ns 3,4,10
Access time from CAS tCAC 13 15 20 ns | 34520
Access time from column address tAA 25 30 35 ns 3,10
CAS to output in Low-Z tCLZ 3 3 3 ns 3,20
Output buffer turn-off delay from CAS tCEZ 3 13 3 15 3 20 ns | 6,13,20
Transition time (rise and fall) T 2 50 50 2 50 ns 2
RAS precharge time tRP 30 40 50 ns
RAS pulse width tRAS 50 10K | 60 10K 70 10K ns
RAS hold time tRSH 13 15 20 ns 18
CAS hold time tCSH 40 50 60 ns 19
CAS pulse width tCAS 8 10K | 10 | 10K 15 10K | ns 11,25
RAS to CAS delay time tRCD | 20 33 20 43 20 50 ns 4.18
RAS to column address delay time tRAD 15 25 15 30 15 35 ns 10
CAS to RAS precharge time tCRP 5 ns 19
Row address set-up time tASR 0 ns
Row address hold time tRAH 10 10 10 ns
Column address set-up time tASC 0 0 0 ns 18
Column address hold time tCAH 8 10 15 ns 18
Column address hold time referenced to RAS| tAR 35 42 52 ns 29
Column address to RAS lead time tRAL 25 30 35 ns
Read command set-up time tRCS 0 0 0 ns
Read command hold time referenced to CAS | tRCH 0 0 0 ns 8
Read command hold time referenced to RAS | tRRH 0 0 0 ns 8
| Write command hold time tWCH | 10 10 15 ns
Write command hold time referenced to RAS | tWCR | 37 42 52 ns 29
Write command pulse width tWP 10 10 15 ns
Write command to RAS lead time tRWL 13 15 20 ns 19
L Write command to CAS lead time tCWI 8 10 15 ns
111
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KM44C1005C CMOS DRAM

AC CHARACTERISTICS (0°C<Ta<70°C, See note 1,2)
Test condition : Vcc=5.0V+10%, Vin/Vi=2.4/0.8V, Vonh/Voi=2.0/0.8V

Parameter Symbol Min 5Max Min > Max Min ! Max Units | Notes

Data set-up time tDS 0 0 0 ns 9
Data hold time tDH 8 10 15 ns 9
Data hold time referenced to RAS tDHR 35 42 52 ns 29
Refresh period(Normal) tREF 16 16 16 | ms
Refresh period(L-ver) tREF 128 128 128 | ms

Write command set-up time tWCS 0 0 0 ns | 7,18
CAS to W delay time tCWD 30 34 44 ns | 7,18
RAS to W delay time tRWD 67 79 89 ns 7
Column address to W delay time tAWD 42 49 59 ns 7
CAS precharge to W delay time tCPWD 45 54 64 ns

CAS set-up time (CAS-before-RAS refresh) |tCSR 5 5 5 ns 18
CAS hold time (CAS-before-RAS refresh)  [tCHR 10 10 15 ns 19
RAS to CAS precharge time tRPC 5 5 5 ns

CAS precharge time(CBR counter test cycle){tCPT 20 20 25 ns

Access time from CAS precharge tCPA 28 35 40| ns 3,20
Hyper Page mode cycle time tHPC 20 25 30 ns 115,21
Hyper Page mode read-modify-write cycle time tHPRWC| 47 56 71 ns 21
CAS precharge time (Hyper page cycle) tCP 8 10 10 ns 22
RAS pulse width (Hyper page cycle) tRASP 50 |200K 60 | 200K 70 | 200K | s

RAS hold time from CAS precharge tRHCP 30 35 40 ns

OE access time tOEA 13 15 20| ns 23
OE to data delay tOED 13 15 20 ns 23
Out put buffer turn off delay time from OE _ [tOEZ 3 13 3 15 3 20| ns_ | 6,13
OE to output in low-Z tOLZ 3 3 3 ns

OE command hold time tOEH 13 15 20 ns

Output data hold time tDOH 5 5 5 ns

Qutput buffer turn off delay from BAS tREZ 3 13 3 15 3 20| ns_| 6,13
| Output buffer turn off delay from W tWEZ 3 13 3 15 3 20| ns | 6,13
W to data delay tWED 15 15 20 ns

OE to CAS hold time tOCH 5 5 5 ns

CAS hold time to OE t{CHO 5 5 5 ns

OE precharge time tOEP 5 5 5 ns

W pulse width (hyper page cycle) tWPE 5 5 5 ns

RAS pulse width(C-B-R self refresh) tRASS 100 100 100 us 28
|RAS precharge time (C-B-R self refresh)  |tRPS 90 110 130 ns | 28
|CAS hold time (C-B-R self refresh)Write tCHS -50 -50 -50 ns 28
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KM44C1005C CMOS DRAM

AC CHARACTERISTICS (0°C<Ta<70°C, See note 1,2)
Test condition : Vcc=5.0V+10%, Vin/Vi=2.4/0.8V, Voh/Voi=2.0/0.8V

-5 -6 -7
Parameter Symbol Min | Max Min | Max| Min | Max Units| Notes

Write command set-up time (Test mode in) tWTS 10 10 10 ns .
| Write command hold time (Test mode in) | tWTH 10 10 10 ns

W to RAS precharge time (C-B-R refresh)| tWRP | 10 10 10 ns

W to RAS hold time (C-B-R refresh) tWRH | 10 10 10 ns

Hold time CAS low to CAS high tCLCH 5 5 5 ns | 16,27

TEST MODE CYCLE (Note. 11)

Parameter Symbol -3 -6 - -7 Units| Notes
Min | Max | Min | Max | Min | Max

Random read or write cycle time tRC 89 109 129 ns

Read-modify-write cycle time tRWC | 121 145 170 ns

Access time from RAS tRAC 55 65 75 | ns 134.10,12

Access time from CAS tCAC 18 20 25 | ns (34512

Access time from column address tAA 30 35 40 | ns | 31012

RAS pulse width tRAS 55 10K 65 10K 75 10K | ns

CAS pulse width tCAS 13 10K 15 10K 20 10K | ns

BAS hold time tRSH 18 20 25 ns

CAS hold time tCSH 45 55 65 ns

Column address to RAS lead time tRAL 30 35 40 ns

CAS to W delay time tCwD | 35 39 49 ns

RAS to W delay time tRWD 72 84 94 ns

Column address to W delay time tAWD 47 54 64 ns

Hyper Page mode cycle time tHPC 25 30 35 ns 15

Hyper page mode read-modify-write cycle time | tPRWC| 52 61 76 ns

RAS pulse width (Hyper page cycle) tRASP| 55 | 200K 65 | 200K 75 | 200K | ns

Access time form CAS precharge tCPA 33 40 45 | ns 3

OE access time tOEA 18 20 25 | ns

OE to data delay tOED 18 20 25 ns

OE command hold time tOEH 18 20 25 ns
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KM44C1005C CMOS DRAM

NOTES

1.

10.

11.
12.

13.

14.

15.
16.

17

18

26

29.

An initial pause of 200us is required after power up followed by any 8 ROR or CBR cycles before proper
device operation is achieved.

. ViH(min) and ViL{max) are reference levels for measuring timing of input signals. Transition times are

measured between ViH(min) and ViL(max) and are assumed to be 5ns for all inputs.
Measured with a load equivalent to 2 TTL loads and 100pF.

. Operation within the tRCD(max) limit insures that tRAC(max) can be met. tRCD(max) is specified as a

reference point only. If tRCD(max) is greater than the specified tRCD(max) limit, then access time is
controlled exclusively by tCAC.

. Assumes that tRCD> tRCD(max).
. This parameter defines the time at which the output achieves the open circuit condition and is not

referenced to Voh or Vol.

.tWCS, tRWD, tCWD and tAWD are non restrictive operating parameters. They are included in the data

sheet as electrical characteristics only. If tWCS=tWCS(min),the cycles is an early write cycle and the
data output will remain high impedance for the duration of the cycle. If tCWD> tCWD(min),
tRWD=tRWD(min) and tAWD> tAWD(min), then the cycle is a read-modify-write cycle and the data
output will contain the data read from the selected address. If neither of the above conditions is satisfied,
the condition of the data out is indeterminate.

. Either tRCH or tRRH must be satisfied for a read cycle.
. These parameters are referenced to the CAS leading edge in early write cycles, and to the W leading

edge in read-modify-write cycles.

Operation within the tRAD(max) limit insures that tRAC(max) can be met. tRAD(max) is specified as a
reference point only. If tRAD is greater than the specified tRAD(max) limit, then access time is
controlled by tAA.

These specifications are applied in the test mode.

In test mode read cycle, the value of tRAC, tAA, tCAC is delayed by 2ns to 5ns for the specified

value. These parameters should be specified in test mode cycles by adding the above value to the
specified value in this data sheet.

tCEZ(max),tREZ(max),tOEZ(max) and tWEZ(max) define the time at which the output achieves the open
circuit condition and are not referenced to output voltage level.

If RAS goes high before TAS high going, the open circuit condition of the output is achieved by CAS high
going. If CAS goes high before RAS high going, the open circuit condition of the output is achieved by
RAS high going.

tASC=6ns, Assume tT=2.0ns.

In order to hold the address latched by the first CASx going low, the parameter tCLCH must be met.

. If at least one CAS is low at the falling edge of RAS, DQ will be maintained from the previous cycle.

To initiate a new cycle and clear the data out buffer, all four CAS must be pulsed high for tCP.

. The first CASx edge to transition low.
19.
20.
21.
22.
23.
24.
25.
. Last CTASx to go low.
27.
28.

The last CASx edge to transition low.

Output parameter is referenced to corresponding CTASXx input.
Last rising CASx edge to next cycle's last rising CASx edge.
Last rising TASx edge to first falling CASx edge.

First DQx controlled by the first CASx to go low.

Last DQx controlled by the first CASx to go low.

Each CTASx must meet minimum pulse width.

The last falling CASx edge to the first rising CASx edge

For all of the refresh modes except for distributed CTAS-Before-RAS refresh, 1024 cycles of burst refresh
must be executed within 16ms before and after self refresh,in order to meet refresh specification.( L-Ver.)
tARtWCR,tDHR are referenced to tRAD(max).
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KM48C512B, KM48V512B CMOS DRAM

512K x 8 Bit CMOS Dynamic RAM with Fast Page Mode
DESCRIPTION

This is a family of 524,288 x 8 bit Fast Page Mode CMOS DRAMSs. Fast Page Mode offers high speed
random access of memory cells within the same row. Power supply voltage(+5.0V or +3.3V), access time
(-5, -6, -7 or -8), power consumption (Normal or Low power) and package type (SOJ or TSCP-1I) are optional
features of this family.

All of this family have CAS-before-RAS refresh, RAS-only refresh and Hidden refresh capabilities. Further-
more, Self-refresh operation is available in Low power version.

This 512Kx8 Fast Page Mode DRAM family is fabricated using Samsung's advanced CMOS process to

realize high band-width, low power consumption and high reliability.
it may be used as main memory unit for personal computer and portable machines.

FEATURES

* Part Identification
- KM48C512B/BL (5V, 1K Ref.)
- KM48V512B/BL (3.3V, 1K Ref.)

« Active power dissipation

* Refresh cycles

* Fast Page Mode operation
* Byte Read/Write operation
« CAS-before-RAS refresh capability
» RAS-only and Hidden refresh capability
« Self-refresh capability (L-ver only)
e TTL(5V)/LVTTL(3.3V) compatible inputs and outputs

Unit : mW
3.3V 5V » Early Write or output enable controlled write
Speed| (1K Ref.) (1K Ref.) * JEDEC standard pinout
-5 - 470 » Available in plastic SOJ and TSOP(Il) packages
-6 255 385 ¢ Dual+5V+10% power supply (5V product)
-7 235 360 ¢ Dual +3.3V+0.3V power supply (3.3V product)
-8 220 -

FUNCTIONAL BLOCK DIAGRAM

Part V. Refresh | Refresh period
NO. € | cycle [Normal] L rxs ] Vee
Control
C512B 5V CAS M r——l:E Vss
Clocks
V5128 | 3.3V 1K 16ms | 128ms W . VBB Generator
Row Decoder Data in
] Buffer
* Performance range %
DQO
Speed| tRAC [tCAC| tRC | tPC | Remark Msezrzozfgaﬁ\r;ay é_ ©
efresl ounter »
-5 | 50ns|15ns| 90ns| 36ns| 5V cats |3 I baz
-6__| 60ns | 15ns [110ns| 40ns | 5V/3.3V 3 —
-7 70ns | 20ns |130ns| 45ns | 5V/3.3V Colum Docoder Buffer OF
-8 80ns | 20ns [150ns| 50ns | 3.3V
SAMSUNG ELECTRONIC CO., LTD. reserves the right to
change products and specifications without notice.
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KM48C512B, KM48V512B CMOS DRAM
PIN CONFIGURATION (Top Views)
° KM48C/V512BJ * KM48C/V512BT
Vec 1 o 28 [ Vss
pQomy 2 27 Ep Q7
DQ1 T 3 26 FopQs
DQ2r] 4 25 F1DQ5
DQ3@] 5 24 F1DQ4
N.c 6 23 FOTAS
w7 22 FIOE
RAS ] 8 21 FON.C
A9 9 20 o A8
A0} 10 19 FmA7
A1 11 18 [0 A6
A2d12 O 17F0A5
A3I]13 16 D A4
Vec 14 15 O Vss

(S0J) (TSOP(ll)-Forward Type)

Pin Name Pin Function Pin Name Pin Function
A0 - A9 Address Inputs W Read/Write Input
DQO -7 Data In/Out OE Data Output Enable

Vss Ground Vee Power (+5V)
RAS Row Address Strobe Power (+3.3V)
CAS Column Address Strobe N.C No Connection
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KM48C512B, KM48V512B CMOS DRAM
ABSOLUTE MAXIMUM RATINGS
Rating .
Parameter Symbol Units
3.3v 5V
Voltage on any pin relative to Vss Vin,Vour -0.5 to +4.6 -1.0 to +7.0 \
Voltage on Vcc supply relative to Vss Vee -0.5 to +4.6 -1.0 to +7.0 \
Storage Temperature Tstg -55 to +150 -55 to +150 °C
Power Dissipation Po 1 1 w
Short Circuit Output Current los 50 50 mA

*

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.

RECOMMENDED OPERATING CONDITIONS (Voltages referenced to Vss, Ta= 0 to 70 °C)

3.3V 5V
Parameter Symbol Unit
Min Typ Max Min Typ Max
Supply Voltage Vee 3.0 3.3 3.6 45 5.0 5.5 v
Ground Vss 0 0 0 0 0 0 \Y
Input High Voltage Vin 2.1 - Vee+0.3" 24 - Vec#1.0!'| v
Input Low Voltage \ -0.32 - 0.8 -1.02 - 0.8 v
*1: Vee+1.3V/15ns(3.3V), Vee+2.0V/20ns(5V), Pulse width is measured at Vece.
*2 1 -1.3V/15ns(3.3V), -2.0V/20ns(5V), Pulse width is measured at Vss.
DC AND OPERATING CHARACTERISTICS
(Recommended operating conditions unless otherwise noted.)
Parameter Symbol | Min | Max | Units
Input Leakage Current |
(Any input 0<ViNsVec+0.3V, all other pins not under test=0V)| 'V -5 5 HA
Qutput Leakage Current }
33V | (Data out is disabled, 0V<VoursVee) ow | -5 | 5 | pA
Output High Voltage Level (loH=-2mA) Vo 24 - Vv
Output Low Voltage Level (lo,=2mA) Vor - 0.4 \
Input Leakage Current (Any input 0<VinsVec+0.5V, I 5 5 A
(Any input 0sVingVec+0.5V, all other pins not under test=0V)
Output Leakage Current
5V | (Data out is disabled, 0V<Vour<Vcc) v | 5 | 5 | pA
Output High Voltage Level (loH=-5mA) VoH 2.4 - Y
Output Low Voltage Level (lot=4.2mA) Vou - 0.4 \"
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KM48C512B, KM48V512B CMOS DRAM

DC AND OPERATING CHARACTERISTICS
(Recommended operating conditions unless otherwise noted.)
Max
Symbol Power Speed Units
KM48V512B KM48C512B
-5 - 85 mA
Don* -6 70 70 mA
lcct on't care 7 65 65 mA
-8 60 - mA
Icca Don't care Don't care 1 2 mA
-5 - 85 mA
. -6 70 70 mA
lccs Don't care 7 65 65 mA
-8 60 - mA
-5 - 65 mA
| Don't care -6 55 55 mA
co4 -7 50 50 mA
-8 45 - mA
Normal 8 0.5 1 mA
lccs L Don't care 100 150 uA
-5 - 85 mA
. -6 70 70 mA
lcce Don't care 7 65 65 mA
-8 60 - mA
lcc7 L Don't care 200 300 pA
lccs L Don't care 100 200 uA

lcc1* : Operating current (RAS, CTAS, Address cycling @tRC=min.)

lccz

: Standby current (RAS=CAS=W=VH)

lcca* : RAS-only refresh current (CAS=ViH, RAS , Address cycling @tRC=min.)
Icca* : Fast Page Mode current (RAS=ViL, CAS, Address cycling @tPC=min.)

Iccs

: Standby current (RAS=CAS=W=Vcc-0.2V)

lcce* : CAS-before-RAT Refresh current (RAS and TAS cycling @tRC=min.)

lcc7

Iccs

: Battery back-up current, Average power supply current, Battery back-up mode
Input high voltage(ViH)=Vcc-0.2V, Input low voltage(ViL)=0.2V, CAS= 0.2V
Din = Don't care, Trc=125us, Tras=TrRAs min~300 ns
: Self refresh current
RAS=CAS=ViL, W=0OE=A0 ~ A9 = Vcc-0.2V or 0.2V,
DQO ~ DQ7= Vcc-0.2V, 0.2V or open

*NOTE : lIcch, lees, Icca and Iccs are dependent on output loading and cycle rates. Specified values

are obtained with the output open. Icc is specified as an average current. In icci, lccs,
and Iccs, address can be changed maximum once while RAS=VIL. In Icc4, address can be
changed maximum once within one fast page mode cycle time, tPC.
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KM48C512B, KM48V512B CMOS DRAM
CAPACITANCE (Ta=25°C,Vce=5V or 3.3V, f=1MHz) i
Parameter Symbol Min Max Unit !
Input capacitance [A0 ~ A9] Cini - 5 pF
Input capacitance [RAS, CAS, W, OE] Cine - 7 pF
Output Capacitance [DQO~ DQ7] Coa - 7 pF
AC CHARACTERISTICS (0°C<Ta<70°C, See note 1,2)
Test condition (5V device) : Vcc=5.0V+10%, Vin/Vi=2.4/0.8V, Von/Vol =2.4/0.4V
Test condition (3.3V device): Vcc=3.3V+0.3V, Vin/Vi=2.1/0.8V, Voh/Vo=2.0/0.8V
-5 -6 -7 -82
Parameter Symbol Min | Max | Min | Max | Min | Max | Min | Max Units | Notes
Random read or write cycle time tRC 90 110 130 150 ns
Read-modify-write cycle time tRWC | 135 155 185 205 ns
Access time from RAS tRAC 50 60 70 80| ns (34,10
Access time from CAS tCAC 15 15 20 20| ns |345
Access time from column address tAA 25 30 35 40 ns | 3,10
CAS to output in Low-Z tCLZ 0 0 0 0 ns 3
Output buffer turn-off delay tOFF 0| 15| 0| 15 0| 15| 0| 15| ns 6
Transition time (rise and fall) T 3| 50 3| 50 3| 50 3| 50| ns 2
RAS precharge time tRP 30 40 50 60 ns
RAS pulse width tRAS | 50 |10K | 60 |10K | 70|10K| 80| 10K | ns
RAS hold time tRSH 15 15 20 20 ns
CAS hold time tCSH | 50 60 70 80 ns
CAS pulse width tCAS 15 10K | 15 {10K | 20[10K| 20| 10K | ns
RAS to CAS delay time tRCD 20| 35| 20| 45) 20| 50| 20| 60 ns 4
RAS to column address delay time tRAD | 15| 25| 15| 30] 15| 35| 15| 40| ns 10
CAS to RAS precharge time tCRP 5 5 5 5 ns
Row address set-up time tASR 0 0 0 0 ns
Row address hold time tRAH 10 10 10 10 ns
Column address set-up time tASC 0 0 0 0 ns
Column address hold time (5V) tCAH 10 10 15 15 ns
Column address hold time (3.3V) tCAH - 15 15 15 ns
Column address to BAS lead time tRAL | 25 30 35 40 ns
Read command set-up time tRCS 0 0 0 0 ns
Read command hold time referenced to CAS | tRCH 0 (0] 0 0 ns 8
Read command hold time referenced to RAS | tRRH 0 0 Q 0 ns 8
Write command set-up time tWCS 0 0 0 o] ns 7
Write command hold time tWCH | 10 10 10 10 ns
Write command pulse width WP 10 10 10 10 ns
Write command to RAS lead time tRWL | 15 15 15 20 ns
Write command to CAS lead time tCWL | 15 15 15 20 ns
Note) *1 : 50ns product : Vcc=5V+5%, Output Loading(CL)=50pF, *2 : 3.3V only
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KM48C512B, KM48V512B CMOS DRAM

AC CHARACTERISTICS (0°C<Ta<70°C, See note 1,2)

-5 -6 -7 -82
Parameter Symbol Min | Max | Min | Max | Min | Max | Min | Max Units | Notes
Data set-up time tDS 0 0 0 0 ns 9
Data hold time (5V) tDH 10 10 15 15 ns 9
Data hold time (3.3V) tDH - 15 15 15 ns 9
Refresh period (Normal) tREF 16 16 16 16| ms
Refresh period (L-ver) tREF 128 128 128 128| ms
< CAS to W delay time tCWD | 40 40 50 50 ns 7
1 RAS to W delay time tRWD | 75 85 95 105 ns 7
| Column address to W delay time tAWD | 50 55 60 65 ns | 7
CAS precharge to W delay time tCPWD| 55 60 65 70 ns
CAS set-up time (CAS-before-BAS refresh) |tCSR 10 10 10 10 ns
CAS hold time (CAS-before-RAS refresh) |tCHR | 10 10 10 10 ns
RAS to CAS precharge time tRPC 5 5 5 5 ns
CAS precharge time(CBR counter test cycle)[ tCPT | 20 20 25 30 ns
Access time from CAS precharge tCPA 30 35 40 45| ns 3
Fast Page mode cycle time tPC 35 40 45 50 ns
Fast Page mode read-modify-write cycle tim% tPRWC| 80 80 95 105 ns
CAS precharge time (Fast page cycle) tCP 10 10 10 10 ns
RAS pulse width (Fast page cycle) tRASP | 50 |100K| 60 [100K| 70 |100K| 80 [100K| ns
RAS hold time from CAS precharge tRHCP| 30 35 40 45 ns
OE access time tOEA 15 15 20 20| ns
OE to data delay tOED | 15 15 20 20 ns
| Out put buffer turn off delay time from OF tOEZ 0 15| 0 15 0 20 0 20| ns 6
OE command hold time tOEH | 15 15 20 20 ns
RAS pulse width (C-B-R self refresh) tRASS | 100 100 100 100 us 11
RAS precharge time (C-B-R self refresh) tRPS | 90 110 130 150 ns 1
CAS hold time (C-B-R self refresh) tCHS | -50 -50 -50 -50 ns 11

Note) *1 : 50ns product : Vec=5V+5%, Output Loading(CL)=50pF, *2: 3.3V only
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KM48C512B, KM48V512B CMOS DRAM

NOTES

1.

An initial pause of 200us is required after power-up followed by any 8 ROR or CBR cycles before
proper device operation is achieved.

. Vin(min) and ViL(max) are reference levels for measuring timing of input signals. Transition times are

measured between Vin(min) and ViL(max) and are assumed to be 5ns for all inputs.

. Measured with a load equivalent to 2 TTL(5V)/1 TTL(3.3V) loads and 100pF.

4. Operation within the tRCD(max) limit insures that tRAC(max) can be met. tRCD(max) is specified as

10.

11.

a reference point only. If tRCD is greater than the specified tRCD(max) limit, then access time is
controlled exclusively by tCAC.

. Assumes that tRCD= tRCD(max).
. This parameter defines the time at which the output achieves the open circuit condition and is not

referenced to Voh or Vol.

. tWCS, tRWD, tCWD and tAWD are non restrictive operating parameters. They are included in the

data sheet as electrical characteristics only. If tWCS> tWCS(min), the cycles is an early write cycle
and the data output will remain high impedance for the duration of the cycle. If tCWD= tCWD(min),
tRWD> tRWD(min) and tAWD> tAWD(min), then the cycle is a read-modify-write cycle and the data
output will contain the data read from the selected address. If neither of the above conditions is
satisfied, the condition of the data out is indeterminate.

. Either tRCH or tRRH must be satisfied for a read cycle.
. These parameters are referenced to the CAS leading edge in early write cycles and to the W leading

edge in read-modify-write cycles.

Operation within the tRAD(max) limit insures that tRAC(max) can be met. tRAD(max) is specified as
a reference point only. If tRAD is greater than the specified tRAD(max) limit, then access time is
controlled by tAA.

For all of the refresh modes except for distributed CAS-Before-RAS refresh, 1024 cycle of burst
refresh must be executed within 16ms before and after self refresh in order to meet refresh

specification (L-version).
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KM48C514B, KM48V514B CMOS DRAM

512K x 8 Bit CMOS Dynamic RAM with Extended Data Out
DESCRIPTION

This is a family of 524,288 x 8 bit Extended Data Out CMOS DRAMs. Extended Data Out offers high speed
random access of memory cells within the same row. Power supply voltage (+5.0V or +3.3V), access time
(-5, -6, -7 or -8), power consumption (Normal or Low power) and package type (SOJ or TSOP-II) are optional
features of this family.

All of this family have CAS-before-RAS refresh, RAS-only refresh and Hidden refresh capabilities. Further-
more, Self-refresh operation is available in Low power version.

This 512Kx8 Extended Data Out DRAM family is fabricated using Samsung's advanced CMOS process to
realize high band-width, low power consumption and high reliability.

It may be used as main memory unit for personal computer and portable machines.

FEATURES « Extended Data Out operation
* Part Identification * Byte Read/Write operation
- KM48C514B/BL (5V, 1K Ref.) « CAS-before-RAS refresh capability

- KM48V514B/BL (3.3V, 1K Ref.) ¢ RAS-only and Hidden refresh capability

* Self-refresh capability (L-ver only)

* Active power dissipation * TTL(5V)/LVTTL(3.3V) compatible inputs and outputs

Unit : mW . .
3.3V 5V * Early Write or output enable controlled write
Speed| (1K Ref) (1K Ref.) * JEDEC standard pinout
5 - 470 « Available in plastic SOJ and TSOP(ll) packages
-6 255 385 e Dual +5V+10% power supply (5V product)
-7 235 360 * Dual +3.3V+0.3V power supply (3.3V product)
-8 220 -
* Refresh cycles FUNCTIONAL BLOCK DIAGRAM
Part V. Refresh | Refresh Period
NO. cc cycle | Normal L BAS - Vee
Control
C514B 5V CAS ¥ f——jg Vss
1K 16 Clocks
V5148 3.3V ms | 128ms W -> VBB Generator
L
Row Decoder Data in
S Buffer
« Performance range 3 boo
Speed| tRAC | tCAC| tRC |tHPC| Remark Memory Aray | 81 | to
s24.288x8 | %
-5 | 50ns | 15ns | 84ns| 20ns| 5V Only Cells g baz
6| 60ns | 15ns |104ns| 25ns| BV/33V |  ao-ag 2Row Address Bufter] 3 —
7| 70ns | 20ns |124ns | 30ns| 5V/3.3V AO ~A8 [Col. Address Buffer | Column Decoder fe—— Buffer |« OE
-8 | 80ns | 20ns |144ns| 35ns| 3.3V Only

SAMSUNG ELECTRONIC CO., LTD. reserves the right to
change products and specifications without notice.
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KM48C514B, KM48V514B

CMOS DRAM

PIN CONFIGURATION (Top Views)

* KM48C/V514BJ

o

1
2
3
4
5
6
7
8
9

« KM48C/V514BT
Vece] 10 28 o vss
pQo] 2 27 fopa7
paid 3 26 o DQs
pQ2 4 25 FopQs
pDa3r] 5 24 FODQ4
N.COs 23 FOCAS

w7 22 O oE
RASI] g 21 FmN.C
XY= 20 A8
ao10 19 o A7
A1 314 18 O A6
a2z O 17fAs
A3r]43 16 Fo A4
Vee I} 14 15 FVss

(80J) (TSOP(ll)-Forward Type)
Pin Name Pin Function Pin Name Pin Function
AO - A9 Address Inputs W Read/Write Input
DQO -7 Data In/Out OFE Data Output Enable
Vss Ground vee Power (+5V)
RAS Row Address Strobe Power (+3.3V)
CAS Column Address Strobe N.C No Connection

ﬂ ELECTRONICS
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KM48C514B, KM48V514B CMOS DRAM
ABSOLUTE MAXIMUM RATINGS
Ratin
Parameter Symbol 9 Units
3.3v 5V
Voltage on any pin relative to Vss Vin,Vour -0.5 to +4.6 -1.0 to +7.0 Vv
Voltage on Vcc supply relative to Vss Vee -0.5 to +4.6 -1.0 to +7.0 \
Storage Temperature Tstg -55 to +150 -55 to +150 °C
Power Dissipation Po 1 1 w
Short Circuit Output Current los 50 50 mA

*

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.

RECOMMENDED OPERATING CONDITIONS (Voltages referenced to Vss, Ta= 0 to 70 °C)

3.3v 5V
Parameter Symbol Unit
Min Typ Max Min Typ Max
Supply Voltage Vee 3.0 3.3 3.6 4.5 5.0 5.5 \Y%
Ground Vss 0 0 0 0 0 0. \Y
Input High Voltage Vin 2.1 - Vee+0.3 24 - Vee+1.01 v
input Low Voltage Vi -0.32 - 0.8 -1.0% - 0.8 v
*1: Vee+1.3V/15ns(3.3V), Vee+2.0V/20ns(5V), Pulse width is measured at Vee.
*2: -1.3V/15ns(3.3V), -2.0V/20ns(5V), Pulse width is measured at Vss.
DC AND OPERATING CHARACTERISTICS
(Recommended operating conditions unless otherwise noted.)
Parameter Symbol | Min | Max | Units
Input Leakage Current | 5 5 A
(Any input 0<VINsVcc+0.3V, all other pins not under test=0v) ' - n
Output Leakage Current
33V | (Data out is disabled, OV<Vour<Vcc) o | 5 | 5 | pA
Output High Voltage Level (lon=-2mA) Vo 24 - \Y
Output Low Voitage Level (lo.=2mA) Vor - 0.4 \"
Input Leakage Current (Any input 0<ViN<Vcc+0.5V, " 5 5 uA
(Any input 0<VinsVee+0.5V, all other pins not under test=0V) v
Output Leakage Current
5V | (Data out is disabled, OV<Vout<Vce) low | -5 | 5 | pA
Output High Voltage Level (lon=-5mA) VoH 2.4 - \
Output Low Voltage Level (lo,=4.2mA) VoL - 0.4 \
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DC AND OPERATING CHARACTERISTICS
(Recommended operating conditions unless otherwise noted.)
Max i
Symbol Power Speed Units
KM48V514B KM48C5148B
5 - 85 mA
Don' -6 70 70 mA
lcct on't care 7 65 65 mA
-8 60 - mA
lcca Don't care Dagn't care 1 2 mA
-5 - 85 mA
f -6 70 70 mA
Iccs Don't care 7 65 65 mA
-8 60 - mA
-5 - 65 mA
| Don't care -6 55 55 mA
cCa 7 50 50 mA
-8 45 - mA
Normal 0.5 1 mA
lces L Dor't care 100 150 uA
-5 - 85 mA
) -6 70 70 mA
Iccs Don't care 7 65 65 mA
-8 60 - mA
Iccy L Don't care 200 300 HA
lccs L Don't care 100 200 A

Icct
Icc2
Icca

* : Operating current (RAS, CAS, Address cycling @tRC=min.)

: Standby current (RAS=CAS=W=Vi)

* : RAS-only refresh current (CAS=ViH, RAS , Address cycling @tRC=min.)

lcca* : Hyper Page Mode current (RAS=ViL, CAS, Address cycling @tHPC=min.)

Iccs

: Standby current (RAS=CAS=W=Vcc-0.2V)

lcce™ : CAS-before-RAS Refresh current (RAS and CAS cycling @tRC=min.)

lcc7

lccs

: Battery back-up current, Average power supply current, Battery back-up mode
Input high voltage(ViH)=Vcc-0.2V, Input low voltage(ViL)=0.2V, CAS= 0.2V
Din = Don't care, Tnc=125us, Tras=Tras min~300 ns
: Self refresh current '
RAS=CAS=Vi,, W=DE=A0 ~ A9 = Vcc-0.2V or 0.2V,
DQO ~ DQ7 = Vcc-0.2V, 0.2V or open

*NOTE : lcct, lccs, lcca and lcce are dependent on output loading and cycle rates. Specified values

are obtained with the output open. Icc is specified as an average current. In Icct, lccs,
and lccs, address can be changed maximum once while RAS=Vu. In Icc4, address can be
changed maximum once within one hyper page cycle time, tHPC

ELECTRONICS




KM48C514B, KM48V514B CMOS DRAM
CAPACITANCE (T+=25°C,Vcc=5V or 3.3V, f=IMHz)
Parameter Symbol Min Max Unit
Input capacitance [AO ~ A9] Ci - 5 pF
Input capacitance [RAS, TAS, W, OF] Cinz - 7 pF
i Output Capacitance [DQO ~ DQ7] Coa - 7 pF
AC CHARACTERISTICS (0°C<Ta<70°C, See note 1,2)
Test condition (5V device) : Vee=5.0V+10%, Vin/Vi=2.4/0.8V, Von/Vo =2.0/0.8V
Test condition (3.3V device) : Vcc=3.3V+0.3V, Vin/Vi=2.1/0.8V, Von/Vol =2.0/0.8V
! -5 -6 -7 -8 .
Parameter Symbol iy [Max | Min| Max | Min| Max | Min| Max | Uit | Notes
Random read or write cycle time tRC 84 104 124 144 ns
Read-modify-write cycle time tRWC | 116 140 165 190 ns
Access time from RAS tRAC 50 60 70 80| ns (34,10
Access time from CAS tCAC 17 17 20 20 ns | 345
Access time from column address tAA 25 30 35 40 ns 3,10
CAS to output in Low-Z tCLZ 3 3 3 3 ns 3
Output buffer turn-off delay from CTAS tCEZ 3] 13 3| 15 3| 15 3| 15| ns |6,13
Transition time (rise and fall) 1T 2] 50 50 2] 50 2| 50| ns 2
RAS precharge time tRP 30 40 50 60 ns
RAS pulse width tRAS | 50 |10K| 60| 10K | 70 10K | 80| 10K | ns
RAS hold time tRSH 17 17 20 20 ns
CAS hold time tCSH | 40 50 60 70 ns
CAS pulse width tCAS 8 |10K| 10({10K | 15/10K| 20| 10K ns 11
RAS to CAS delay time tRCD 20| 33| 20| 43| 20| 50| 20| 60 ns 4
RAS to column address delay time tRAD | 16| 25| 15| 30| 15| 35| 15| 40| ns 10
CAS to RAS precharge time tCRP 5 5 5 ns
Row address set-up time tASR 0 0 0 ns
Row address hold time tRAH | 10 10 10 10 ns
Column address set-up time tASC 0 0 0 0 ns
Column address hold time (5V) tCAH 8 10 15 - ns
Column address hold time (3.3V) tCAH - 15 15 15 ns
Column address to RAS lead time tRAL 25 30 35 40 ns
Read command set-up time tRCS 0 0 0 ns
Read command hold time referenced to CAS | tRCH 0 0 0 ns 8
Read command hold time referenced to RAS | tRRH 0 0 0 ns 8
| Write command set-up time tWCS 0 0 0 ns 7
| Write command hold time tWCH | 10 10 10 10 ns
Write command pulse width tWP 10 10 10 10 ns
Write command to RAS lead time tRWL | 13 15 15 20 ns
Write command to CAS lead time tCWL 8 10 15 20 ns
Note) *1: 50ns product : Vcc=5V+5%, Output Loading(CL)=50pF, *2 : 3.3V only
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KM48C514B, KM48V514B CMOS DRAM
AC CHARACTERISTICS (0°C<Ta<70°C, See note 1,2)
-5 -6 -7 -872 sj 1

Parameter Symbol Min | Max | Min |Max | Min |Max | Min | Max Units |Note
iData set-up time DS 0 0 0 0 ns
%Data hold time (5V) 1tDH 8 10 15 - ns
{Data hold time (3.3V) tDH - 15 15 15 ns
Refresh period (Normal) tREF 16 16 16 16] ms
Refresh period (L-ver) tREF 128 128 128 128| ms
CAS to W delay time tCWD 34 36 44 44 ns
RAS to W delay time tRWD 67 79 94 104 ns
Column address to W delay time tAWD 42 49 59 64 ns
CAS precharge to W delay time tCPWD | 45 54 64 69 ns
CAS set-up time (CAS-before-RAS refresh) [tCSR 5 5 5 5 ns
CAS hold time (CAS-before-BAS refresh) tCHR 10 10 10 10 ns
RAS to CAS precharge time tRPC 5 5 5 5 ns
CAS precharge time (CBR counter test cycle) [tCPT 20 20 25 30 ns
Access time from CAS precharge tCPA 28 35 40 45| ns 3
Hyper Page mode cycle time tHPC 20 25 30 35 ns 11
Hyper Page mode read-modify-write cycle timg tHPRWG 47 56 71 81 ns 11
CAS precharge time (Hyper page cycle) tCP 8 10 10 10 ns
RAS pulse width (Hyper page cycle) tRASP 50 |100K| 60 [100K| 70 [100K| 80 [100K| ns
RAS hold time from CAS precharge tRHCP | 30 35 40 45 ns
QE access time tOEA 15 15 20 20| ns 3
OE to data delay tOED 13 15 20 20 ns
Out put buffer turn off delay time from OE tOEZ 3| 13 3 15, 3 20 3] 20] ns 6
OE to output in low-Z tOLZ 3 3 3 3 ns
OE command hold time tOEH 13 15 20 20 ns
| Output data hold time tDOH 5 5 5 ns
Output buffer turn off delay from BAS tREZ 3 13 15 3 20 3] 20} ns |6,13
Output buffer turn off delay from W tWEZ 3, 13/ 3| 15/ 3] 20f 3| 20| ns 6
W to data delay tWED 13 15 20 20 ns
OE to CAS hold time tOCH 5 5 5 5 ns
CAS hold time to OE tCHO 5 5 5 ns
OE precharge time tOEP 5 5 ns
W pulse width (hyper page cycle) tWPE 5 5 ns
RAS pulse width(C-B-R self refresh) tRASS | 100 100 100 100 us 12
RAS precharge time (C-B-R self refresh) tRPS 90 110 130 150 ns 12
CAS hold time (C-B-R self refresh) tCHS -50 -50 -50 -50 ns 12
Note) *1: 50ns product : Vcc=5V+5%, Output Loading(CL)=50pF, *2: 3.3V only
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NOTES

1.

10.

11.
12.

13.

An initial pause of 200us is required after power-up followed by any 8 ROR or CBR cycles before
proper device operation is achieved.

. ViH(min) and Vi(max) are reference levels for measuring timing of input signals. Transition times are

measured between ViH(min) and ViL(max) and are assumed fo be 2ns for all inputs.

. Measured with a load equivalent to 2 TTL(5V)/1 TTL(3.3V) loads and 100pF.
. Operation within the tRCD(max) limit insures that tRAC(max) can be met. tRCD(max) is specified as

a reference point only. [f tRCD is greater than the specified tRCD(max) limit, then access time is
controlled exclusively by tCAC.

. Assumes that tRCD> tRCD(max).
. This parameter defines the time at which the output achieves the open circuit condition and is not

referenced to Von or Vol

. tWCS, tRWD, tCWD and tAWD are non restrictive operating parameters. They are included in the

data sheet as electrical characteristics only. If tWCS2 tWCS(min), the cycles is an early write cycle
and the data output will remain high impedance for the duration of the cycle. If tCWD2 tCWD(min),
tRWD2 tRWD(min) and tAWD= tAWD(min), then the cycle is a read-modify-write cycle and the data
output will contain the data read from the selected address. If neither of the above conditions is
satisfied, the condition of the data out is indeterminate.

. Either tRCH or tRRH must be satisfied for a read cycle.
. These parameters are referenced to the CTAS leading edge in early write cycles and to the W leading

edge in read-modify-write cycles.

Operation within the tRAD(max) iimit insures that tRAC(max) can be met. tRAD(max) is specified as
a reference point only. [f tRAD is greater than the specified tRAD(max) limit, then access time is
controlled by tAA.

tASC>6ns, Assume tT=2.0ns.

For all of the refresh modes except for distributed CAS-Before-RAS refresh, 1024 cycle of burst
refresh must be executed within 8ms before and after self refresh in order to meet refresh
specification (L-version).

If RAS goes high before CAS high going, the open circuit condition of the output is achieved by CAS
high going. If TAS goes high before RAS high going, the open circuit condition of the output is
achieved by RAS high going.

ELECTRONICS
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256K x 16 Bit CMOS Dynamic RAM with Fast Page Mode
DESCRIPTION

This is a family of 262,144 x 16 bit Fast Page Mode CMOS DRAMs. Fast Page Mode offers high speed
random access of memory cells within the same row. Power supply voltage (+5.0V or +3.3V), access time
(-5, -6, -7 or -8), power consumption (Normal or Low power) and package type (SOJ or TSOP-Il) are optional
features of this family.

All of this family have CAS-before-RAS refresh, RAS-only refresh and Hidden refresh capabilities. Further-
more, Self-refresh operation is available in Low power version.

This 256Kx16 Fast Page Mode DRAM family is fabricated using Samsung's advanced CMOS process to
realize high band-width, low power consumption and high reliability.

It may be used as graphic memory unit for microcomputer, personal computer and portable machines.

FEATURES

« Part Identification
- KM416C256B/BL (5V, 512 Ref.)
- KM416V256B/BL. (3.3V, 512 Ref.)

 Fast Page Mode operation

« 2 CAS Byte/Word Read/Write operation
« CAS-before-RAS refresh capability

* RAS-only and Hidden refresh capability
* Self-refresh capability (L-ver only)

* Active power dissipation Unit: mW ¢ TTL(5V)/LVTTL(3.3V) compatible inputs and outputs
3.3V 5V * Early Write or output enable controlled write
Speed (512 Ref.) (512 Ref.) * JEDEC standard pinout
5 R 605 « Available in plastic SOJ and TSOP(Il) packages
-6 325 495 o Triple +5V+10% power supply (5V product)
-7 290 440 o Triple +3.3V+0.3V power supply (3.3V product)
-8 270 -

Refresh cycles

FUNCTIONAL BLOCK DIAGRAM

Part Vee Refresh | Refresh period
RAS Vee
NO. cycle | Normal L ucas ] Control v
C256B | 5V [CAS ¥ Clocks | VBB Generator |: I
512 8ms ¥
V2568 | 3.3V 128ms | w > T Data in
Buffer DQo
to
Refresh Timer Row Decoder Lower pQ7 .
° Data out .
* Performance range: Refresh Control = Butfer i
Memory Array |2 [V] OE
Speed| tRAC [tCAC| tRC | tPC | Remark Rafrosh Couter ] | | 262144 16 |1 | oate in
-5 50ns | 15ns | 90ns| 35ns 5V Cells n Buffer D'QS
(o]
-6 | 60ns | 15ns | 110ns| 40ns | 5V/3.3V 9 [ iow Address Buflr & Tpper a5
-7 | 70ns | 20ns |130ns| 45ns | 5V/3.3V A.Bl —>[Col Address Bufer |-{Column Decoder fe—1 | a2 O
-8 80ns | 20ns {150ns| 50ns | 3.3V
SAMSUNG ELECTRONIC CO., LTD. reserves the right to
change products and specifications without notice.
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KM416C256B, KM416V256B

CMOS DRAM
PIN CONFIGURATION (Top Views)

* KM416C/V256BJ * KM416C/V256BT
vecqio 40P Vss VCC m}1 o 40 [ Vss
DQO g2 h DQ15 88? 2 39 [mDQ15
DQ1 g3 D DQ14 33 38 DQ14

Q DQ2 34 37 DQ13
DQ244 1 DQ13 DQ3 ™
pa3ds h DQ12 5 36 | IDQ12
VCC }6 35 [[@MVss
vecge p Vss 'DQ4 7 34 FoDQ11
DQ4qQ7 1 DQ11 DQ5 38 33 [[@DQ10
DQ548 D DQ10 DQ6 39 32 [ mDQ9
DQ6 Q9 1 DQ9 DQ7 310 31 DQ8
DQ7 0 DQ8
N.C N.C N.Co311 30 N.C
N;g ;mcm \S N.cm]12 29 [nrcAs
wo313 28 [MUTAS
RAS 1 OE
NG [ A8 RASOI]14 27 [ OE
. N.CI315 26 A8
A0 1 A7 A0 16 25 [mA7
Al A6 A1I]17 24 [ D A6
A2 0 A5 A2m318 O 23 [DA5
A3 1 A4 A3I319 22 A4
VCcC 1 Vss vccmdi20 21 Vss
(SOJ) (TSOP(ll)-Forward Type)
Pin Name Pin Function
AQ - A8 Address Inputs
DQO -15 Data In/Out
Vss Ground
RAS Row Address Strobe
UCAS Upper Column Address Strobe
LCAS Lower Column Address Strobe
W Read/Write Input
OE Data Output Enable
Power (+5V)
Vee Power (+3.3V)
N.C No Connection
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KM416C256B, KM416V256B CMOS DRAM
ABSOLUTE MAXIMUM RATINGS
Rating
Parameter Symbol Units
3.3v 5V
Voltage on any pin relative to Vss Vin,Vour -0.5 to +4.6 -1.0 to +7.0 Vv
Voltage on Vec supply relative to Vss Vee -0.5 to +4.6 -1.0 to +7.0 \
Storage Temperature Tstg -55 to +150 -55 to +150 °C
Power Dissipation Po 1 1 W
Short Circuit Output Current los 50 50 mA

* 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.

RECOMMENDED OPERATING CONDITIONS (Voltages referenced to Vss, Ta= 0 to 70 °C)

3.3v 5V .
Parameter Symbol - - Unit
) Min Typ Max Min Typ Max
Supply Voltage Vee 3.0 3.3 3.6 4.5 5.0 5.5 v
Ground Vss 0 0 0 0 0 0 \%
Input High Voltage |~ Vm 2.1 - Vee+0.31 | 24 - Vee+1.0'| v
Input Low Voltage Vi -0.32 - 0.8 -1.0% - 0.8 v
*1: Vece+1.3V/15ns(8.3V), Vee+2.0V/20ns(5V), Pulse width is measured at Vcc.
*2: -1.3V/15ns(3.3V), -2.0V/20ns(5V), Pulse width is measured at Vss.
DC AND OPERATING CHARACTERISTICS
(Recommended operating conditions unless otherwise noted.)
Parameter Symbol | Min | Max | Units
Input Leakage Current i 5 5 A
(Any input 0<Vin<Vcee+0.3V, all other pins not under test=0V
Output Leakage Current )
3.3V (Data out is disabled, 0V<Vout<Vcc) low 5 S KA
Output High Voltage Level (lon=-2mA) VoH 24 - \
Output Low Voltage Level (lo.=2mA) Voo - 0.4 \Y%
Input Leakage Current (Any input 0<VinsVec+0.5V, hw 5 5 1A
(Any input 0<ViN<Vcee+0.5V, all other pins not under test=0V
Output Leakage Current R
5V | (Data out is disabled, 0V<Vour<Vcc) low S 5 | pA
Output High Voltage Level (loH=-5mA) VoH 2.4 - Vv
Output Low Voltage Level (lo,=4.2mA) VoL - 0.4 \Y
131
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KM416C256B, KM416V256B CMOS DRAM
DC AND OPERATING CHARACTERISTICS
(Recommended operating conditions unless otherwise noted.)
Max
Symbol Power Speed Units
KM416V256B KM416C256B
5 - 110 mA
90 90 mA
lcct Don't care '3 80 80 mA
-8 75 - mA
Ilcca Don't care Don't care 1 2 mA
-5 - 110 mA
! -6 90 90 mA
lces Don't care e 80 80 mA
-8 75 - mA
-5 - 70 mA
f -6 60 60 mA
Icca Don't care 7 55 55 " mA
-8 50 - mA
I Normal , 0.5 1 mA
cCs L Don't care 100 150 pA
-5 - 110 mA
. -6 90 90 mA
lcce Don't care 7 80 80 _ mA
-8 75 - mA
lecr L Don't care 200 300 HA
lccs L Don't care 100 200 pA
lcct* : Operating current (RAS , UCAS, LCAS , Address cycling @tRC=min.)

lccz
lcca* :
lcca™ :
lccs
lcce* :

lccz

lccs

: Standby current (RAS=UCAS=LCAS=W=Vix)

RAS-only refresh current (UCAS=LCAS=VH, RAS , Address cycling @tRC=min.)
Fast Page Mode current (RAS=Vi., UCAS or LCAS, Address cycling @tPC=min.)

: Standby current (RAS=UCAS=LCAS=W=Vcc-0.2V)

CAS-before-RAS Refresh current (RAS , UCAS or LCAS cycling @tRC=min.)

: Battery back-up current, Average power supply current, Battery back-up mode

Input high voltage(ViH)=Vcc-0.2V, Input low voltage(ViL)=0.2V, UCAS, LCAS= 0.2V
Din = Don't care, Trc= 125us, TrRAs=TRAsmMin~300 ns

: Self refresh current

RAS=UCAS=LCAS=Vi, W=OE=A0 ~ A8 = Vcc-0.2V or 0.2V,
DQO ~ DQ15= Vcc-0.2V, 0.2V or open

*NOTE : lcct, Ices, Iccs and Iccs are dependent on output loading and cycle rates. Specified values

are obtained with the output open. lIcc is specified as an average current. In lcci, lccs,
and lccs, address can be changed maximum once while RAS=V\L. In Icc4, address can be
changed maximum once within one fast page mode cycle time, tPC.

ﬂ ELECTRONICS
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KM416C256B, KM416V256B CMOS DRAM |

CAPACITANCE (Ta=25°C,Vcc=5V or 3.3V, f=1MHz) i

Parameter Symbol Min Max Unit
Input capacitance [AO - A8] Cint - 5 pF
Input capacitance [RAS, UCAS,LCAS, W, OF] Cine - 7 pF
Output Capacitance [DQO - DQ15] : Coa - 7 pF

AC CHARACTERISTICS (0°C<Ta<70°C, See note 1,2)
Test condition (5V device) : Vce=5.0V+10%, VinVi=2.4/0.8V, Von/Voi=2.4/0.4V
Test condition (3.3V device) : Vcc=3.3V+0.3V, Vin/Vi=2.1/0.8V, Von/Vol =2.0/0.8V

-5 -6 -7 -8 .
Parameter Symbol I TMax | Min| Max | Min | Max | Min| Max | Uits |Notes
Random read or write cycle time tRC 90 110 130 150 ns
Read-modify-write cycle time tRWC (135 155 185 205 ns
Access time from RAS tRAC 50 60 70 80| ns (34,10
Access time from CAS tCAC 15 15 20 20{ ns | 345
Access time from column address tAA 25 30 35 40 ns | 3,10
CAS to output in Low-Z tCLZ 0 0 0 ns 3
Output buffer turn-off delay tOFF 0| 15( 0| 15 0| 15 0/ 15| ns 6
Transition time (rise and fall) T 3] 50 3| 50 3] 50 3] 50| ns 2
RAS precharge time tRP 30 40 50 60 ns
RAS pulse width tRAS 50 | 10K| 60| 10K| 70| 10K| 80| 10K| ns
RAS hold time tRSH 15 15 20 20 ns
CAS hold time tCSH | 50 60 70 80 ns
CAS pulse width tCAS 15| 10K| 15| 10K| 20| 10K| 20| 10K| ns
RAS to CAS delay time tRCD 20| 35| 20| 45| 20| 50| 20| 60[ ns 4
RAS to column address delay time tRAD | 15| 25| 15| 30| 15| 35| 15| 40| ns 10
CAS to RAS precharge time tCRP 5 5 5 5 ns
Row address set-up time tASR 0 0 0 0 ns
Row address hold time tRAH 10 10 10 10 ns
Column address set-up time tASC 0 0 0 0 ns 12
Column address hold time (5V) tCAH 10 10 15 15 ns 12
Column address hold time (3.3V) tCAH - 15 15 15 ns
Column address to RAS lead time tRAL 25 30 35 40 ns
Read command set-up time tRCS 0 0 0 0 ns
Read command hold time referenced to CAS | tRCH 0 0 0 0 ns
Read command hold time referenced to BAS | tRRH 0 0 0 0 ns
Write command set-up time tWCS 0 0 0 0 ns
| Write command hold time tWCH | 10 10 10 10 ns
Write command pulse width tWP 10 10 10 10 ns
| Write command to RAS lead time tRWL | 15 15 15 20 ns
Write command to CAS lead time tCWL | 15 15 15 20 ns 15

Note) *1: 50ns product : Vcc=5V+5%, *2:3.3V only |

|
|
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KM416C256B, KM416V256B CMOS DRAM
AC CHARACTERISTICS (0°C<Ta<70°C, See note 1,2)
-5 -6 -7 -872
Parameter Symbol Min | Max |Min | Max | Min | Max | Min | Max Units|Notes

Data set-up time tDS 0 0 0 0 ns | 9,18
Data hold time (5V) tDH 10 10 15 15 ns | 9,18
Data hold time (3.3V) tDH - 15 15 15 ns | 9,18
Refresh period (Normal) tREF 8 8 8 8| ms
Refresh period (L-ver) tREF 128 128 128] 128 ms

CAS to W delay time tCWD | 40 40 50 50 ns | 7,14
RAS to W delay time tRWD | 75 85 95 105 ns 7
Column address to W delay time tAWD 50 55 60 65 ns 7
CAS precharge to W delay time tCPWD| 55 60 65 70 ns

CAS set-up time (CAS-before-RAS refresh) |tCSR 10 10 10 10 ns 16
CAS hold time (CAS-before-RAS refresh) |tCHR 10 10 10 10 ns 17
RAS to CAS precharge time tRPC 5 5 5 5 ns

CAS precharge time(CBR counter test cycle)| tCPT 20 20 25 30 ns

Access time from CAS precharge tCPA 30 35 40 45| ns 3
Fast Page mode cycle time tPC 35 40 45 50 ns

Fast Page mode read-modify-write cycle timg tPRWC| 80 80 95 105 ns

CAS precharge time (Fast page cycle) tCP 10 10 10 10 ns 13
RAS pulse width (Fast page cycle) tRASP | 50 [100K| 60|100K| 70| 100K| 80 |100K| ns

RAS hold time from CAS precharge tRHCP| 30 35 40 45 ns

OE access time tOEA 15 15 20 20| ns

OE to data delay tOED 15 15 20 20 ns

Out put buffer turn off delay time from OE | tOEZ 0| 15 0 15/ 0 200 0 20| ns 6
OE command hold time tOEH 15 15 20 20 ns

RAS pulse width(C-B-R self refresh) tRASS | 100 100 100 100 us 11
RAS precharge time (C-B-R self refresh) tRPS 90 110 130 150 ns 11
CAS hold time (C-B-R self refresh) tCHS | -50 -50 -50 -50 ns 1
Note) *1: 50ns product : Vcc=5V+5%, *2:3.3V only
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NOTES

1.

An initial pause of 200us is required after power-up followed by any 8 ROR or CBR cycles before
proper device operation is achieved.

. ViH(min) and ViL(max) are reference levels for measuring timing of input signals. Transition times are

measured between ViH(min) and ViL(max) and are assumed to be 5ns for all inputs.

. Measured with a load equivalent to 2 TTL(5V)/1 TTL(3.3V) loads and 50pF.

4. Operation within the tRCD(max) limit insures that tRAC(max) can be met. tRCD(max) is specified as

a reference point only. If tRCD is greater than the specified tRCD(max) limit, then access time is
controlled exclusively by tCAC.

5. Assumes that tRCD> tRCD(max).

10.

. This parameter defines the time at which the output achieves the open circuit condition and is not

referenced to Voh or Vol

. tWCS, tRWD, tCWD and tAWD are non restrictive operating parameters. They are included in the

data sheet as electrical characteristics only. If tWCS> tWCS(min), the cycles is an early write cycle
and the data output will remain high impedance for the duration of the cycle. If tCWD= tCWD(min),
tRWD> tRWD(min) and tAWD> tAWD(min), then the cycle is a read-modify-write cycle and the data
output will contain the data read from the selected address. If neither of the above conditions is
satisfied, the condition of the data out is indeterminate.

. Either tRCH or tRRH must be satisfied for a read cycle.
. These parameters are referenced to the CAS leading edge in early write cycles and to the W Ieading

edge in read-modify-write cycles.

Operation within the tRAD(max) limit insures that tRAC(max) can be met. tRAD(max) is specitied as
a reference point only. If tRAD is greater than the specified tRAD(max) limit, then access time is
controlled by tAA.

KM416C/V256B/BL Truth Table

RAS | LCAS UCAS \4 OE DQO -DQ7 DQ8 - DQ15 STATE
H H H H Hi-Z Hi-Z Standby
L H H H H Hi-Z Hi-Z Refresh
L L H H L DQ-OUT Hi-Z Byte Read
L H L H L Hi-Z DQ-OUT Byte Read
L L L H L DQ-OUT DQ-OUT Word Read
L L H L H DQ-IN - Byte Write
L H L L H - DQ-IN Byte Write
L L L L H DQ-IN DQ-IN Word Write
L L L H H Hi-Z Hi-Z -
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11. For all of the refresh modes except for distributed CAS-Before-RAS refresh, 512 cycle of burst
refresh must be executed within 8ms before and after self refresh in order to meet refresh
specification (L-version).

12. tASC, tCAH are referenced to the earlier CAS falling edge.

13. tCP. is specified from the last CAS rising edge in the previous cycle to the first CAS falling edge in the
next cycle.

14. tCWD is referenced to the later CAS falling edge at word read-modify-write cycle.

15. tCWL is specified from W falling edge to the earlier CAS rising edge.

16. tCSR is referenced to earlier CAS falling low before RAS transition low.

17. tCHR is referenced to the later CAS rising high after RAS transition low.

RAS /——
ECFS'——.'———\ f

UCAS \ /
le—>] |
tCSH tCHR

18. tDS, tDH is independently specified for lower byte Din(0~7), upper byte DiNn(8~15).
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256K x 16 Bit CMOS Dynamic RAM with Extended Data Out
DESCRIPTION

This is a family of 262,144 x 16 bit Extended Data Out CMOS DRAMs. Extended Data Out offers high
speed random access of memory cells within the same row. Power supply voltage (+5.0V or +3.3V),
access time (-5, -6, -7 or -8), power consumption (Normal or Low power) and package type(SOJ or TSOP-Il)
are optional features of this family.

All of this family have CAS-before-RAS refresh, RAS-only refresh and Hidden refresh capabilities. Further-
more, Self-refresh operation is available in Low power version.

This 256Kx16 Extended Data Out DRAM family is fabricated using Samsung's advanced CMOS process to
realize high band-width, low power consumption and high reliability.

It may be used as graphic memory unit for microcomputer, personal computer and portable machines.

FEATURES « Extended Data Out operation
* Part Identification « 2 CAS Byte/Word Read/Write operation
- KM416C254B/BL (5V, 512 Ret.) « CAS-betore-RAS refresh capability

- KM416V254B/BL (3.3V, 512 Ret.) * RAS-only and Hidden refresh capability

* Self-refresh capability (L-ver only)

* Active power dissipation * TTL(5V)/LVTTL(3.3V) compatible inputs and outputs

Unit : mW

33V 5V * Early Write or output enable controlied write
Speed| (512 Ref,) (512 Ref.) » JEDEC standard pinout
-5 - 605 * Available in plastic SOJ and TSOP(Il) packages
-6 255 495 o Triple +5V+10% power supply (5V product)
-7 235 440 * Triple +3.3V+0.3V power supply (3.3V product)
-8 220 -
* Refresh cycles FUNCTIONAL BLOCK DIAGRAM
Part Vee Refresh | Refresh Period -
s Vce
NO. cycle | Normal L Ucas»  Control Ves
C254B | 5V [TAS - Clocks I VBB Generator | |
512 8ms | 128ms > Lower
V2548 | 3.3V w T e in
Buffer Dtoo
(o]
Row Decoder Lower pa7
1 o Data out
* Performance range = Buffer
Memory Array U OF
Speed| tRAC | tCAC| tRC | tHPC| Remark 262144 x 16 :% 1 | oo i
-5 | 50ns| 17ns| 84ns | 20ns | 5V Only Cells &M Buffer DSB
-6_| 60ns| 17ns|104ns| 25ns | 5V/3.3V ¥ 3 Goper | pots
-7 | 70ns| 20ns|124ns| 30ns | 5V/3.3V A.B I-_':I Col. Address Butfer |9 Column Decoder [e—- D;La":'ut

-8 | 80ns| 20ns|144ns| 35ns | 3.3V Only

SAMSUNG ELECTRONIC CO., LTD. reserves the right to
change products and specifications without notice.

ELECTRONICS




KM416C254B, KM416V254B CMOS DRAM
PIN CONFIGURATION (Top Views)

* KM416C/V254BJ * KM416C/V254BT
veed1o — a0hvss gg%g; o 40 gsésw
bards  ssboars ooicls 38 oot

DQ2o4 4 37 DQ13
DQ244 37 pDQ13 D35 36 DQ12
DQ3 g5 36 pDQ12 vce M6 35 Vss
vcecge 35 P Vss DQ4m7 34 DQ11
DQ4g47 34 pDQ11 DQ5m]s8 33 DQ10
DQ548 33pDQ10 DQ6 {9 32 DQ9
DQ6 49 32 hDQ9 DQ7m410 31 | bas
DQ7 410 31 pDQ8
st DA it N.c 11 s0fnnC

: N.cIH12 29 [0 [CAS
RAS 414 27 poOE RASI314 27 OE
N.cg15 26 pAs Ncml15 26 k1 As

A0Q16 25 B A7 A0IT}16 25 A7
A1 417 24 D A6 A1 D317 24 1 A6
A218 O 23pAS A2@]18 23 [ A5
A3Q19 22 p A4 A3 @319 22 A4
vee 420 21 P Vss vce 20 21 0 Vss
(SOJ) (TSOP(ll)-Forward Type)
Pin Name Pin Function
A0 - A8 Address Inputs
DQO0-15 | Data In/Out
Vss Ground
RAS Row Address Strobe
UCAS Upper Column Address Strobe
LCAS Lower Column Address Strobe
w Read/Write Input
OE Data Output Enable
Power (+5V)
Vee Power (+3.3V)
N.C No Connection

Wﬁ.ﬁmomcs
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KM416C254B, KM416V254B CMOS DRAM

ABSOLUTE MAXIMUM RATINGS

Rating
Parameter Symbol Units
3.3v 5V
Voltage on any pin relative to Vss Vin,Vour -0.5 to +4.6 -1.0 to +7.0 Vv
Voltage on Vcc supply relative to Vss Vee -0.5 to +4.6 -1.0 to +7.0 \Y
Storage Temperature Tstg -55 to +150 -55 to +150 °C
Power Dissipation Po 1 1 w
Short Circuit Output Current los 50 50 mA

* 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.

RECOMMENDED OPERATING CONDITIONS (Voltages referenced to Vss, Ta= 0 to 70 °C)

3.3V 5V .
Parameter Symbol - Unit
Min Typ Max Min Typ Max
Supply Voltage Vee 3.0 . 33 3.6 4.5 5.0 5.5 \Y%
Ground Vss 0 (0] 0 0 0 0 \Y
Input High Voltage Vi 21 - Vee+0.3!| 24 - Vee+1.0'| v
Input Low Voltage Vic -0.32 - 0.8 -1.02 - 0.8 v
*1: Vece+1.3V/15ns(3.3V), Vec+2.0V/20ns(5V), Pulse width is measured at Vcc.
*2 1 -1.3V/15ns(3.3V), -2.0V/20ns(5V), Pulse width is measured at Vss.
DC AND OPERATING CHARACTERISTICS
(Recommended operating conditions unless otherwise noted.)
Parameter Symbol| Min | Max | Units
Input Leakage Current ) 5 5 A
(Any input 0<VIN<Vcee+0.3V, all other pins not under test=0V) H
Output Leakage Current
3.3V | (Data out is disabled, OV<VoursVeo) low | 6 | 5 | nA
Output High Voltage Level (lon=-2mA) VoH 24 - \
Output Low Voltage Level (lo.=2mA) VoL - 0.4 \%
Input Leakage Current (Any input 0<VINSVcc+0.5V, o 5 5 A
(Any input 0<VingVee+0.5V, all other pins not under test=0V) H
Output Leakage Current )
5V | (Data out is disabled, OV<VoursVce) ow | -5 | 5 | pA
Output High Voltage Level! (lon=-5mA) VoH 24 - \Y
Output Low Voltage Level (lo.=4.2mA) VoL - 0.4 \%
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KM416C254B, KM416V254B CMOS DRAM

DC AND OPERATING CHARACTERISTICS

(Recommended operating conditions unless otherwise noted.)

Max
Symbol Power - Speed Units
KM416V254B KM416C254B )
-5 - 110 mA
N A
Icct Don't care S 2(5) gg m A
-8 60 - mA
lccz Don't care Don't care 1 2 mA
-5 - 110 mA
. -6 70 90 mA
lcca Don't care 7 65 80 mA
-8 60 - mA
-5 - 70 mA
| Don't care -6 60 60 mA
CC4 7 55 50 mA
-8 50 - mA
K 1 mA
lccs No:-mal Don't care 10 0?) 150 HA
-5 - 110 mA
, -6 70 90 mA
Icce Don't care 7 65 80 mA
-8 60 - mA
lec7 L Don't care 200 300 HA
lccs L Don't care 100 200 HA
Icc1* : Operating current (RAS , UCAS, LCAS , Address cycling @tRC=min.)
lccz : Standby current (RAS=UCAS=LCAS=W=VH)
lccs* : RAS-only refresh current (TCAS=LCAS=ViH, RAS , Address cycling @tRC=min.)
lcca* : Hyper Page Mode current (RAS=ViL, UCAS or LCAS, Address cycling @tHPC=min.)
lces : Standby current (RAS=UCAS=LCAS=W=Vcc-0.2V)
lccs* : CAS-before-RAS Refresh current (RAS , UCAS or LCAS cycling @tRC=min.)
lcc7 : Battery back-up current, Average power supply current, Battery back-up mode
Input high voltage(ViH)=Vcc-0.2V, Input low voltage(ViL)=0.2V, UCAS,LCAS= 0.2V
Din = Don't care, Trc= 125us, Tras=TRAsmMin~300 ns
Iccs : Self refresh current

RAS=UCAS=LCAS=ViL, W=OE=A0 ~ A8 = Vcc-0.2V or 0.2V,
DQO ~ DQ15= Vcc-0.2V, 0.2V or open _

*NOTE : lcc, lees, Icca and Icces are dependent on output loading and cycle rates. Specified values

are obtained with the output open. Icc is specified as an average current. In Icc1, lccs,
and Iccs, address can be changed maximum once while RAS=ViL. In iccs, address can be
changed maximum once within one hyper page cycle time, tHPC.
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KM416C254B, KM416V254B CMOS DRAM

CAPACITANCE (TA=25°C,Vce=5V or 3.3V, f=1MHz)

f .
|
|
|
|

Parameter Symbol Min Max Unit

Input capacitance [AO - A8] Cint - 5 pF
Input capacitance [RAS, UCAS,[CAS, W, OE] Cine - 7 pF

. Output Capacitance [DQO - DQ15] Coa - 7 pF

AC CHARACTERISTICS (0°C<Ta<70°C, See note 1,2)
Test condition (5V device) : Vec=5.0V+10%, Vin/Vi=2.4/0.8V, Von/Vol =2.0/0.8V
Test condition (3.3V device) : Vcc=3.3V+0.3V, Vin/Vi=2.1/0.8V, Von/Voi=2.0/0.8V

-5 -6 -7 -8% )
Parameter Symbol Min | Max | Min | Max | Min | Max | Min| Max "Units | Notes

Random read or write cycle time tRC 84 104 124 144 ns

Read-modify-write cycle time tRWC | 116 140 165 190 ns

Access time from RAS tRAC 50 60 70 80| ns |3,4,10

Access time from CAS tCAC 17 17 20 20| ns | 345

Access time from column address tAA 25 30 35 40| ns | 310

CAS to output in Low-Z tCLZ 3 3 3 3 ns 3

Output Buffer turn-off delay from CAS tCEZ 3| 13 3| 15| 3| 20 3/ 20| ns | 6,13

Transition time (rise and fall) tT 2| 50 2| 50{ 2| 50 2| 50| ns 2

RAS precharge time tRP 30 40 50 60 ns

RAS pulse width tRAS 50 10K | 60| 10K| 70 10K | 80| 10K| ns

RAS hold time tRSH 17 17 20 20 ns

CAS hold time tCSH | 40 50 60 70 ns

CAS pulse width tCAS 8 |10K| 10| 10K} 15|10K| 20| 10K| ns

RAS to CAS delay time tRCD 20| 33| 20| 43| 20| 50| 20| 60| ns 4

RAS to column address delay time tRAD 15| 25| 15| 30| 15| 35| 15| 40| ns 10

CAS to RAS precharge time tCRP 5 5 5 5 ns

Row address set-up time tASR 0 0 0 0 ns

Row address hold time tRAH 10 10 10 10 ns

Column address set-up time tASC 0 0 0 0 ns 14

Column address hold time (5V) tCAH 8 10 15 - ns 14

Column address hold time (3.3V) tCAH - 15 15 15 ns ‘
Column address to RAS lead time tRAL 25 30 35 40 ns ‘
Read command set-up time tRCS o] 0 0 0 ns :
Read command hold time referenced to CAS | tRCH 0 0 0 0 ns 8

Read command hold time referenced to RAS | tRRH 0 Q [¢] 0 ns

Write command set-up time tWCS 0 0 0 0 ns 7
| Write command hold time tWCH | 10 10 10 10 ns |
Write command pulse width twP 10 10 10 10 ns !
Write command to RAS lead time tRWL | 13 15 15 20 ns

Write command to CAS lead time tCWL 8 10 15 20 ns 17

Note) *1: 50ns product : Vec=5V+5%, *2 : 3.3V only
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KM416C254B, KM416V254B CMOS DRAM
AC CHARACTERISTICS (0°C<Ta<70°C, See note 1,2)
-5 -6 -7 -872 1
Parameter SYmbol " \in | Max | Min| Max| Min | Max | Min | Max| Uits (Notes
Data set-up time tDS 0 0 0 0 ns | 9,20
Data hold time (5V) tDH 8 10 15 - ns | 920
Data hold time (3.3V) tDH - 15 15 15 ns
Refresh period (Normal) tREF 8 8 8 8| ms
Refresh period (L-ver) tREF 128 128 128 128/ ms
CAS to W delay time tCWD 34 36 44 44 ns | 7,16
RAS to W delay time tRWD 67 79 94 104 ns 7
Column address to W delay time tAWD 42 49 59 64 ns 7
CAS precharge to W delay time tCPWD | 45 54 64 69 ns
CAS set-up time (CAS-before-RAS refresh) |tCSR 5 5 5 5 ns 18
TAS hold time (CAS-before-RAS refresh) tCHR 10 10 10 10 ns 19
RAS to CAS precharge time tRPC 5 5 5 5 ns
CTAS precharge time (CBR counter test cycle) [tCPT 20 20 25 30 ns
Access time from CAS precharge tCPA 28 35 40 45| ns 3
Hyper Page mode cycle time tHPC 20 25 30 35 ns 11
| Hyper Page mode read-modify-write cycle time|tHPRWC| 47 56 71 81 ns 11
CAS precharge time (Hyper page cycle) tCP 8 10 10 10 ns 15
RAS pulse width (Hyper page cycle) tRASP_ | 50 |100K| 60 [100K| 70 |100K| 80 [100K| ns
RAS hold time from CAS precharge tRHCP | 30 35 40 45 ns
OE access time tOEA 15 15 20 20| ns 3
OE to data delay tOED 13 15 20 20 ns
Output buffer turn off delay time from OE tOEZ 3 13] 3| 15/ 3| 20| 3| 20 ns 6
OE command hold time tOEH 13 15 20 20 ns
Output data hold time tDOH 5 . 5 5 5 ns
| Output buffer turn off delay from BAS tREZ 3 15| 8 15| 3 20| 3 20| ns | 6,13
| Output buffer turn off delay from W tWEZ 3 13| 3| 15| 3] 20| 3| 20| ns 6
| W to data delay tWED 13 15 20 20 ns
OE to CAS hold time tOCH 5 5 5 5 ns
CAS hold time to OE tCHO 5 5 5 5 ns
OE precharge time tOEP 5 5 5 ns
W pulse width (Hyper page cycle) tWPE 5 5 5 ns
RAS pulse width(C-B-R self refresh) tRASS |100 100 100 100 us 12
RAS precharge time (C-B-R self refresh) tRPS 90 110 130 150 ns 12
CAS hold time (C-B-R self refresh) tCHS -50 -50 -50 -50 ns 12
Note) *1 : 50ns product : Vec=5V+5%, *2: 3.3V only
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L= 1ms v

ELECTRONICS



KM416C254B, KM416V254B CMOS DRAM

NOTES

1.

10.

11.

An initial pause of 200us is required after power-up followed by any 8 ROR or CBR cycles before
proper device operation is achieved.

. ViH(min) and ViL(max) are reference levels for measuring timing of input signals. Transition times are

measured between ViH(min) and ViL(max) and are assumed to be 2ns for all inputs.

. Measured with a load equivalent to 2 TTL(5V)/1 TTL(3.3V) loads and 50pF.
. Operation within the tRCD(max) limit insures that tRAC(max) can be met. tRCD(max) is specified as

a reference point only. If tRCD is greater than the specified tRCD(max) limit, then access time is
controlled exclusively by tCAC.

. Assumes that tRCD> tRCD(max).
. This parameter defines the time at which the output achieves the open circuit condition and is not

referenced to Voh or Vol.

. tWCS, tRWD, tCWD and tAWD are non restrictive operating parameters. They are included in the

data sheet as electrical characteristics only. If tWCS> tWCS(min), the cycles is an early write cycle
and the data output will remain high impedance for the duration of the cycle. If tCWD= tCWD(min),
tRWD= tRWD(min) and tAWD= tAWD(min), then the cycle is a read-modify-write cycle and the data
output will contain the data read from the selected address. If neither of the above conditions is
satisfied, the condition of the data out is indeterminate.

. Either tRCH or tRRH must be satisfied for a read cycle.
. These parameters are referenced to the TAS leading edge in early write cycles and to the W leading

edge in read-modify-write cycles.

Operation within the tRAD(max) limit insures that tRAC(max) can be met. tRAD(max) is specified as
a reference point only. If tRAD is greater than the specified tRAD(max) limit, then access time is
controlled by tAA.

tASC > 6ns, Assume tT=2.0ns.

KM416C/V254B/BL Truth Table

RAS | L[CAS UCAS \ OE DQO -DQ7 DQ8 - DQ15 STATE
H H H H H Hi-Z Hi-Z Standby
L H H H H Hi-Z Hi-Z Refresh
L L H H L DQ-OUT Hi-Z Byte Read
L H L H L Hi-Z DQ-OUT Byte Read
L L L H L DQ-OUT DQ-OUT Word Read
L L H L H DQ-IN - Byte Write
L H L L H - DQ-IN Byte Write
L L L L H DQ-IN DQ-IN Word Write
L L L H H Hi-Z Hi-Z -
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12. For all of the refresh modes except for distributed CAS-Before-RAS refresh, 512 cycle of burst
refresh must be executed within 8ms before and after self refresh in order to meet refresh specification
(L-version).

13. If RAS goes high before TAS high going, the open circuit condition of the output is achieved by CTAS
high going. If CAS goes high before RAS high going, the open circuit condition of the output is
achieved by RAS going.

14. tASC, tCAH are referenced to the earlier CAS falling edge.

15. tCP is specified from the last CAS rising edge in the previous cycle to the first CAS falling edge in the
next cycle.

16. tCWD is referenced to the later CAS falling edge at word read-modify-write cycle.

17. tCWL is specified from W falling edge to the earlier CAS rising edge
18. tCSR is referenced to earlier CAS falling low before RAS transition low.

19. tCHR is referenced to the later TAS rising high after RAS transition low.

RAS K Y2
[CAS — 1\ s

UCAS \ /
> e
tCSR tCHR

20. tDS, tDH is independently specified for lower byte Din(0~7), upper byte Din(8~15).

ELECTRONICS ’
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512K x 8 Bit CMOS Dynamic RAM with Fast Page Mode
DESCRIPTION

This is a family of 524,288 x 8 bit Fast Page Mode CMOS DRAMs. Fast Page Mode offers high speed
random access of memory cells within the same row. Power supply voltage(+5.0V or +3.3V), access time
(-5, -6, -7 or -8), power consumption (Normal or Low power) and package type (SOJ or TSOP-II) are optional
features of this family.

All of this family have CAS-before-RAS refresh, RAS-only refresh and Hidden refresh capabilities. Further-
more, Self-refresh operation is available in Low power version.

This 512Kx8 Fast Page Mode DRAM family is fabricated using Samsung's advanced CMOS process to
realize high band-width, low power consumption and high reliability.

It may be used as main memory unit for personal computer and portable machines.

FEATURES « Fast Page Mode operation
* Part Identification » Byte Read/Write operation
- KM48C512D/DL (5V, 1K Ref.) « CAS-before-RAS refresh capability

- KM48V512D/DL (3.3V, 1K Ref.) * RAS-only and Hidden refresh capability

« Self-refresh capability (L-ver only)

 Active power dissipation o TTL(5V)/LVTTL(3.3V) compatible inputs and outputs

Unit : mW . )
33V 5V » Early Write or output enable controlled write
Speed| (1K Ref.) (1K Ref.) - JEDEC standard pinout
-5 - 470 * Available in plastic SOJ and TSOP(ll) packages
-6 255 385
-7 235 360
-8 220 -
* Refresh cycles FUNCTIONAL BLOCK DIAGRAM
Part Refresh | Refresh period
Vee
NO. cycle | Normal| L —_— Vee
> Control Vss
32:28 35;/\/ 1K 16ms | 128ms CK\%-D Clocks VBB Generator
]
Row Decoder Data in
1 Butfer
* Performance range g oo
Speed| tRAC [tCAC| tRC | tPC | Remark M;zrzozr;a/\r;av gg | to
-5 | 50ns | 15ns | 90ns| 35ns | 5V e |E | oa7
6| 60ns | 15ns |110ns| 40ns | 5V/3.3V |  po-ao ~Fow Address Buffer] 3 —
-7 | 70ns | 20ns |130ns| 45ns | 5V/3.3V 0 -AB o1 Address Buffer || Golumn Decoder [—— Buffer |- OF
-8 80ns | 20ns |150ns| 50ns | 3.3V

SAMSUNG ELECTRONIC CO., LTD. reserves the right to
change products and specifications without notice.
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KM48C512D, KM48V512D CMOS DRAM
PIN CONFIGURATION (Top Views)
* KM48C/V512DJ * KM48C/V512DT
Vec 1 o 28 [ Vss
pQomd™ 2 27 @ DQ7
DQ1 @3 26 FA1 DQ6
DQ2m 4 25 F1DQ5
DQ3m™ 5 24 [ DQ4
NCI 6 23 B CAS
w7 22 [ OE
RAS I 8 21 FIN.C
A9} 9 20 (O A8
A0 {10 19 mA7
A1 11 18 [N A6
A212 O 17FA5
A3@{13 16 [ A4
Vec ™14 15 F Vss
(S0J) (TSOP-II)
Pin Name Pin Function
A0 - A9 Address Inputs
DQO -7 Data In/Out
Vss Ground
BAS Row Address Strobe
CAS Column Address Strobe
W Read/Write Input
OE Data Output Enable
Power (+5V)
Vee Power (+3.3V)
N.C No Connection
146
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KM48C512D, KM48V512D CMOS DRAM
ABSOLUTE MAXIMUM RATINGS
Ratin
Parameter Symbol 9 Units
3.3v 5V
Voltage on any pin relative to Vss Vin,Vour -0.5 to +4.6 -1.0 to +7.0 \'
Voltage on Vcc supply relative to Vss Vce -0.5 to +4.6 -1.0 to +7.0 Y
Storage Temperature Tstg -55 to +150 -55 to +150 °C
Power Dissipation Po 1 1 w
Short Circuit Output Current los 50 50 mA

*

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.

RECOMMENDED OPERATING CONDITIONS (Voltages referenced to Vss, Ta= 0 to 70 °C)

3.3v 5V
Parameter Symbol Unit
Min - Typ Max Min Typ Max
Supply Voltage Vee 3.0 3.3 3.6 45 5.0 5.5 \Y
Ground Vss 0 0 0 0 0 0 \"
Input High Voltage \ 2.0 - Vee+0.3| 2.4 - Vee+1.0™'| v
Input Low Voltage Vi -0.32 - 0.8 1.0 - 0.8 %
*1: Vee+1.3V/15ns(3.3V), Vee+2.0V/20ns(5V), Pulse width is measured at Vcc.
*2: -1.3V/15ns(3.3V), -2.0V/20ns(5V), Pulse width is measured at Vss.
DC AND OPERATING CHARACTERISTICS
(Recommended operating conditions unless otherwise noted.)
Parameter Symbol | Min | Max | Units
Input Leakage Current |
(Any input 0SVINsVec+0.3V, all other pins not under test=0v)|  ''® -5 5 HA
Output Leakage Current )
3.3v (Data out is disabled, 0V<Vout<Vcc) low 5 5 KA
Output High Voltage Level (loH=-2mA) VoH 2.4 - \
Output Low Voltage Level (lo.=2mA) VoL - 0.4 Vv
Input Leakage Current (Any input 0<VINn<Vcc+0.5V, I -5 5 A
(Any input 0<ViINn<Vee+0.5V, all other pins not under test=0V)
Output Leakage Current
5v (Data out is disabled, 0V<Vour<Vcc) lowy -5 5 HA
Output High Voltage Level (IloH=-5mA) VoH 2.4 - Y
Output Low Voltage Level (lo.=4.2mA) Vo. - 0.4 \"
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DC AND OPERATING CHARACTERISTICS
(Recommended operating conditions unless otherwise noted.)
Max
Symbol Power Speed Units
KM48V512D KM48C512D
-5 - 85 mA
. -6 70 70 mA
Icct Don't care 7 65 65 mA
-8 60 - mA
lccz Don't care Don't care 1 2 mA
-5 - 85 mA
. -6 70 70 mA
Don't
lcea on't care 7 65 65 mA
-8 60 - mA
-5 - 65 mA
. -6 55 55 mA
loca Don't care 7 50 50 mA
-8 45 - mA
Normal . 0.5 1 mA
Ices L Don't care 100 150 uA
-5 - 85 mA
f -6 70 70 mA
Icce Don't care e 65 65 mA
-8 60 - mA
lec7 L Don't care 200 300 HA
lccs L Don't care 100 200 A

lcc1* : Operating current (RAS, CAS, Address cycling @tRC=min.)

lccz

: Standby current (RAS=CAS=W=VH )

lccs* : BAS-only refresh current (CAS=Vi, RAS , Address cycling @tRC=min.)
lcca* : Fast Page Mode current (RAS=ViL, CAS, Address cycling @tPC=min.)

Iccs
Icce
[ele74

Iccs

: Standby current (RAS=CAS=W=Vcc-0.2V)

* . CAS-before-RAS Refresh current (RAS and CAS cycling @tRC=min.)

: Battery back-up current, Average power supply current, Battery back-up mode
Input high voltage(ViH)=Vcc-0.2V, Input low voltage(ViL)=0.2V, CAS= 0.2V
Din = Don't care, Tre=125s, TrRas=TRAs min~300 ns
: Self refresh current
RAS=CAS=Vi, W=OE=A0 ~ A9 = Vcc-0.2V or 0.2V,
DQO ~ DQ7= Vcc-0.2V, 0.2V or open

*NOTE : Icct, Ices, lcca and Icce are dependent on output loading and cycle rates. Specified values

are obtained with the output open. lcc is specified as an average current. In lcc1, lccs,
and Iccs, address can be changed maximum once while RAS=ViL. In Icc4, address can be
changed maximum once within one fast page mode cycle time, tPC.

S iwsungg -
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KM48C512D, KM48V512D CMOS DRAM
CAPACITANCE (Ta=25°C,Vcc=5V or 3.3V, f=1MHz)
Parameter Symbol Min Max Unit
Input capacitance [AO ~ A9] Cint - 5 pF
Input capacitance [RAS, CAS, W, OE] Cine - 7 pF
Output Capacitance [DQO~ DQ7] Coa - 7 pF
AC CHARACTERISTICS (0°C<Ta<70°C, See note 1,2)
Test condition (5V device) : Vcc=5.0V+10%, Vin/Vi=2.4/0.8V, Voh/Vol =2.4/0.4V
Test condition (3.3V device): Vce=3.3V+0.3V, Vin/Vi=2.0/0.8V, Von/Vol =2.0/0.8V
-5 -6 -7 -82 .
Parameter Symbol | T Max | Min| Max | Min| Max | Min| Max | US| NOtes
Random read or write cycle time tRC 90 110 130 150 ns |
Read-modify-write cycle time tRWC | 135 155 185 205 ns
Access time from RAS tRAC 50 60 70 80| ns [34,10
Access time from CAS tCAC 15 15 20 20| ns | 345
Access time from column address tAA 25 30 35 40| ns | 3,10
CAS to output in Low-Z tCLZ 0 0 0 0 ns 3
Output buffer turn-off delay tOFF 0| 151 0] 15 0] 15 0| 15| ns 6
Transition time (rise and fall) tT 3| 50| 3| 50 3| 50 3| 50| ns 2
RAS precharge time tRP 30 40 50 60 ns
RAS pulse width tRAS | 50 |10K| 60 (10K | 70[10K| 80| 10K | ns
RAS hold time tRSH 15 15 20 20 ns
CAS hold time tCSH | 50 60 70 80 ns
CAS pulse width tCAS 15 |10K| 15|{10K | 20 |10K| 20| 10K ns
BAS to CAS delay time tRCD | 20| 35| 20| 45| 20| 50| 20| 60| ns 4
RAS to column address delay time tRAD 15| 25] 15| 30| 15| 35| 15| 40| ns 10
CAS to RAS precharge time tCRP 5 5 5 5 ns
Row address set-up time tASR 0 0 0 0 ns
Row address hold time tRAH 10 10 10 10 ns
Column address set-up time tASC 0 0 0 0 ns
Column address hold time (5V) tCAH 10 10 15 15 ns
Column address hold time (3.3V) tCAH - 15 15 15 ns
Column address to RAS lead time tRAL | 25 30 35 40 ns
Read command set-up time tRCS 0 0 0 0 ns
Read command hold time referenced to CAS | tRCH 0] 0 0 0 ns 8
Read command hold time referenced to RAS | tRRH 0 0 0 0 ns 8
Write command set-up time tWCS 0 0 0 ns
| Write command hold time tWCH | 10 10 10 10 ns
Write command pulse width tWP 10 10 10 10 ns
Write command to RAS lead time tRWL | 15 15 15 20 ns
Write command to CAS lead time tCWL | 15 15 15 20 ns
Note) “1 : 5V only , *2:3.3V only
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KM48C512D, KM48V512D CMOS DRAM
AC CHARACTERISTICS (0°C<Ta<70°C, See note 1,2)
-5 -6 -7 -872
Parameter Symbo Min | Max | Min | Max | Min | Max | Min | Max Units Notes
Data set-up time tDS 0 0 0 0 ns 9
Data hold time (5V) tDH 10 10 15 - ns 9
Data hold time (3.3V) tDH - 15 15 15 ns | 9
Refresh period (Normal) tREF 16 16 16 16| ms
Refresh period (L-ver) tREF 128 128 128 128| ms
CAS to W delay time tCWD | 40 40 50 50 ns 7
RAS to W delay time tRWD | 75 85 95 105 ns 7
Column address to W delay time tAWD | 50 55 60 65 ns
CAS precharge to W delay time tCPWD| 55 60 65 70 ns
CAS set-up time (CAS-before-RAS refresh) [tCSR | 10 10 10 10 ns
CAS hold time (CAS-before-FAS refresh) [tCHR | 10 10 10 10 ns
BAS to CAS precharge time tRPC 5 5 5 5 ns
CAS precharge time(CBR counter test cycle)| tCPT | 20 20 25 30 ns
Access time from CAS precharge tCPA 30 35 40 45| ns 3
Fast Page mode cycle time tPC 35 40 45 50 ns
Fast Page mode read-modify-write cycle timé4 tPRWC| 80 80 95 105 ns
CAS precharge time (Fast page cycle) tCP 10 10 10 10 ns
RAS pulse width (Fast page cycle) tRASP | 50 [100K| 60 [100K| 70|100K| 80 |100K| ns
RAS hold time from CAS precharge tRHCP| 30 35 40 45 ns
OE access time tOEA 15 15 20 20| ns
OE to data delay tOED 15 15 20 20 ns
Out put buffer turn off delay time from OE | tOEZ 0 15| 0| 15| O] 20 0 20| ns 6
OE command hold time tOEH | 15 15 20 20 ns
RAS pulse width (C-B-R self refresh) tRASS | 100 100 100 100 us 11
RAS precharge time (C-B-R self refresh) tRPS | 90 110 130 150 ns 11
CAS hold time (C-B-R self refresh) tCHS | -50 -50 -50 -50 ns 11
Note) *1 : 5V only , *2:3.3V only
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KM48C512D, KM48V512D CMOS DRAM

NOTES

1.

10.

11.

An initial pause of 200us is required after power-up followed by any 8 ROR or CBR cycles before
proper device operation is achieved.

. Vin(min) and ViL(max) are reference levels for measuring timing of input signals. Transition times are

measured between ViH(min) and ViL(max) and are assumed to be 5ns for all inputs.

. Measured with a load equivalent to 2 TTL(5V)/1 TTL(3.3V) loads and 100pF.
. Operation within the tRCD(max) limit insures that tRAC(max) can be met. tRCD(max) is specified as

a reference point only. If tRCD is greater than the specified tRCD(max) limit, then access time is
controlled exclusively by tCAC.

. Assumes that tRCD= tRCD(max).
. This parameter defines the time at which the output achieves the open circuit condition and is not

referenced to Voh or Vol.

. tWCS, tRWD, tCWD and tAWD are non restrictive operating parameters. They are included in the

data sheet as electrical characteristics only. If tWCS> tWCS(min), the cycles is an early write cycle
and the data output will remain high impedance for the duration of the cycle. If tCWD> tCWD(min),
tRWD= tRWD(min) and tAWD2 tAWD(min), then the cycle is a read-modify-write cycle and the data
output will contain the data read from the selected address. If neither of the above conditions is
satisfied, the condition of the data out is indeterminate.

. Either tRCH or tRRH must be satisfied for a read cycle.
. These parameters are referenced to the TAS leading edge in early write cycles and to the W leading

edge in read-modify-write cycles.

Operation within the tRAD(max) limit insures that tRAC(max) can be met. tRAD(max) is specified as
a reference point only. If tRAD is greater than the specified tRAD(max) limit, then access time is
controlled by tAA.

For all of the refresh modes except for distributed CAS-Before-RAS refresh, 1024 cycle of burst
refresh must be executed within 16ms before and after self refresh in order to meet refresh
specification (L-version).
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KM48C514D, KM48V514D CMOS DRAM

512K x 8 Bit CMOS Dynamic RAM with Extended Data Out
DESCRIPTION

This is a family of 524,288 x 8 bit Extended Data Out CMOS DRAMs. Extended Data Out offers high speed
random access of memory cells within the same row. Power supply voltage (+5.0V or +3.3V), access time
(-5, -6, -7 or -8), power consumption (Normal or Low power) and package type (SOJ or TSOP-Il) are optional
features of this family.

All of this family have CAS-before-RAS refresh, RAS-only refresh and Hidden refresh capabilities. Further-
more, Self-refresh operation is available in Low power version.

This 512Kx8 Extended Data Out DRAM family is fabricated using Samsung's advanced CMOS process to
realize high band-width, low power consumption and high reliability.

It may be used as main memory unit for personal computer and portable machines.

FEATURES « Extended Data Out operation
* Part Identification * Byte Read/Write operation
- KM48C514D/DL (5V, 1K Ref.)  CAS-before-RAS refresh capability

- KM48V514D/DL (3.3V, 1K Ref.) » RAS-only and Hidden refresh capability

* Self-refresh capability (L-ver only)

 Active power dissipation o TTL(5V)/LVTTL(3.3V) compatible inputs and outputs

Unit : mW . )
3.3V 5V * Early Write or output enable controlled write
Speed| (1K Ref.) (1K Ref.) » JEDEC standard pinout
5 R 470 * Available in plastic SOJ and TSOP(ll) packages
-6 255 385 * Dual +5V+10% power supply (5V product)
-7 235 360 ¢ Dual +3.3V+0.3V power supply (3.3V product)
-8 220 -
* Refresh cycles FUNCTIONAL BLOCK DIAGRAM
Part v Refresh| Refresh Period
NO. ° | cycle [Normal| L AxS ) Vee
] Control
C514D 5V CAS ¥ r_——l£ Vss
1 Clocks
V514D | 3.3V 1K 6ms | 128ms | e veB Generator
1
Refresh Timer Row Decoder Data in
o Buffer
« Performance range Y — g -
Speed| tRAC | {CAC| tRC [tHPC| Remark P ro— M:;zr;BAr;ay E | to
-5 | 50ns | 15ns | 84ns| 20ns| 5V Only ote |5 bar
6 | 60ns | 15ns [104ns| 25ns| 5V/3.3V |  ag-ae J]Row Address Buffer % —
7 70ns | 20ns |124ns| 30ns| 5V/3.3V A0 ~A8 Col. Address Buffer I—P Column Decoder j¢— Buffer e~ OE
-8 | 80ns | 20ns |144ns| 35ns|3.3V Only

SAMSUNG ELECTRONIC CO., LTD. reserves the right to
change products and specifications without notice.
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KM48C514D, KM48V514D

CMOS DRAM

PIN CONFIGURATION (Top Views)

* KM48C/V514DJ * KM48C/V514DT
T
Vecf1 o 28R Vss Vecd 10 28 F Vss
paQor}2 27 A DQ7 DQod 2 27 [ DQ7
DQ1 3 26 1 DQ6 DQ1m 3 26 1 DQ6
DQ2 ] 4 25 DQ5 DQ2 4 25 F1DQ5
DQ3 5 241 DQ4 DQ3M 5 24 FO1DQ4
NC]s6 23 CAS NCO™ e 23 Fu CAS
w7z 22 OE w7 22 fnOE
RAS 8 21 N.C RASI] 8 21 FON.C
A919 200 A8 A9 g9 20 FO A8
A0 10 19 A7 A0@™10 19 O A7
A1 11 18 3 A6 A1 @11 18 FO A6
A2d12 O 17RA5 A2@12 O 17HA5
A3 13 16 P A4 A3@]13 16 FO A4
Vee 14 153 Vss Vee ™14 15 F3Vss
(SOJ) (TSOP-II)
Pin Name Pin Function
AQ - A9 Address Inputs
DQO -7 Data In/Out
Vss Ground
RAS Row Address Strobe
CAS Column Address Strobe
W Read/Write Input
OE Data Output Enable
Power (+5V)
Vee  Power (+3.3V)
N.C No Connection

sy
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'KM48C514D, KM48V514D CMOS DRAM
ABSOLUTE MAXIMUM RATINGS
Ratin
Parameter Symbol 9 Units
3.3V 5V
Voltage on any pin relative to Vss Vin,Vour -0.5 to +4.6 -1.0 to +7.0 \
Voltage on Vcc supply relative to Vss Vce -0.5 to +4.6 -1.0 to +7.0 \Y
Storage Temperature Tstg -55 to +150 -55 to +150 °C
Power Dissipation Po 1 1 w
Short Circuit Output Current los 50 50 mA

*

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.

RECOMMENDED OPERATING CONDITIONS (Voltages referenced to Vss, Ta= 0 to 70 °C)

3.3V 5V
Parameter Symbol Unit
Min Typ Max Min Typ Max
Supply Voltage Vce 3.0 3.3 3.6 4.5 5.0 5.5 Vv
Ground Vss 0 0 0 0 0 0 \Y
Input High Voltage Vi 2.0 - Vces0.31 24 - Vee+1.0'| v
Input Low Voltage Vi -0.32 - 0.8 1.0 - 0.8 v
*1: Vee+1.3V/15ns(3.3V), Vee+2.0V/20ns(5V), Pulse width is measured at Vec.
*2: -1.3V/15ns(3.3V), -2.0V/20ns(5V), Pulse width is measured at Vss.
DC AND OPERATING CHARACTERISTICS
(Recommended operating conditions unless otherwise noted.)
. Parameter Symbol | Min | Max | Units
Input Leakage Current | 5 5
(Any input 0<VINSVcc+0.3V, all other pins not under test=0v) 'V ) A
Output Leakage Current
3.3V | (Data out is disabled, OV<Vour<Vcc) low) - 5 WA
Output High Voltage Level (loh=-2mA) VoH 2.4 - \
Output Low Voltage Level (lo.=2mA) VoL - 0.4 Vv
Input Leakage Current (Any input 0<VinsVec+0.5V, | 5 5 uA
(Any input 0<VIN<Vcce+0.5V, all other pins not under test=0V 1©
Output Leakage Current
5V | (Data out is disabled, OV<Vour<Vce) low | 5 | 5 | pA
Output High Voltage Level (lon=-5mA) VoH 2.4 - Vv
Output Low Voltage Level (lo.=4.2mA) VoL - 0.4 Vv
154
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KM48C514D, KM48V514D CMOS DRAM ‘
i
DC AND OPERATING CHARACTERISTICS {
(Recommended operating conditions unless otherwise noted.) ‘
Max
Symbol Power Speed Units
KM48V514D KM48C514D
-5 - 85 mA
- A
Icct Don't care _(75 gg gg 2 A
-8 60 - mA
lccz Don't care Don't care 1 2 mA
-5 - 85 mA
. -6 70 70 mA
lcca Don't care 7 65 65 mA
-8 60 - mA
-5 - 65 mA
\ -6 55 55 mA
lcca Don't care 7 50 50 mA
-8 45 - mA
. A
lccs Not“al Don't care ? 0% 1;0 :A
-5 - 85 mA
! -6 70 70 mA
lccs Don't care 7 65 65 mA
-8 60 - mA
lccr L Don't care 200 300 HA
Iccs L Don't care 100 200 HA
Icc1* : Operating current (RAS, CAS, Address cycling @tRC=min.)
lcc2 : Standby current (RAS=CAS=W=ViH)
lccs* : RAS-only refresh current (CAS=ViH, RAS , Address cycling @tRC=min.)
lcca* : Hyper Page Mode current (RAS=Vi, CAS, Address cycling @tHPC=min.)
lccs : Standby current (RAS=CAS=W=Vcc-0.2V)

lccs™ :

Icc7

CAS-before-RAS Refresh current (RAS and CAS cycling @tRC=min.)
: Battery back-up current, Average power supply current, Battery back-up mode

Input high voltage(ViH)=Vcc-0.2V, Input low voltage(ViL)=0.2V, CAS= 0.2V

Din
lccs

= Don't care, Tre=125us, Tras=TRas min~300 ns

: Self refresh current

RAS=CAS=Vi, W=0OE=A0 ~ A9 = Vcc-0.2V or 0.2V,
DQO ~ DQ7 = Vcc-0.2V, 0.2V or open

*NOTE :

Icch, lees, lcca and Icce are dependent on output loading and cycle rates. Specified values
are obtained with the output open. Icc is specified as an average current. In lcci, lccs,
and Iccs, address can be changed maximum once while RAS=ViL. In Icc4, address can be
changed maximum once within one hyper page cycle time, tHPC

s vl
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KM48C514D, KM48V514D CMOS DRAM
CAPACITANCE (Ta=25°C,Vcc=5V or 3.3V, f=1MHz)

' Parameter Symbol Min Max Unit
Input capacitance [AO ~ A9] Cin - 5 pF
Input capacitance [RAS, CAS, W, OE] Cinz - 7 pF
Output Capacitance [DQO ~ DQ7] Coa - 7 pF

AC CHARACTERISTICS (0°C<Ta<70°C, See note 1,2)
Test condition (5V device) : Vcc=5.0V+10%, Vin/Vii=2.4/0.8V, Von/Vol =2.0/0.8V
Test condition (3.3V device) : Vcc=3.3V+0.3V, Vin/Vi=2.0/0.8V, Von/Voi=2.0/0.8V
-5 -6 -7 -872
Parameter Symbol Min | Max | Min | Max | Min | Max | Min| Max Units | Notes

Random read or write cycle time tRC 84 104 124 144 ns
Read-modify-write cycle time tRWC |116 140 165 190 ns

Access time from RAS tRAC 50 60 70 80| ns [3,4,10
Access time from CAS tCAC 15 15 20 20| ns | 345
Access time from column address tAA 25 30 35 40| ns | 3,10
CAS to output in Low-Z tCLZ 3 3 3 3 ns 3
Output buffer turn-off delay from CTAS tCEZ 3| 13 3| 15 3| 15 3, 15 ns | 6,13
Transition time (rise and fall) tT 2| 50 50 2| 50 2| 50| ns 2
RAS precharge time tRP 30 40 50 60 ns

RAS pulse width tRAS 50 |10K| 60 (10K | 70 (10K | 80| 10K | ns

RAS hold time tRSH | 15 15 20 20 ns

CAS hold time tCSH | 40 50 60 70 ns

CAS pulse width tCAS 8 |10K| 10|10K | 15|10K| 20| 10K | ns 11
RAS to CAS delay time tRCD | 20| 35| 20| 45| 20| 50| 20| 60| ns 4
RAS to column address delay time tRAD | 15| 25| 15| 30| 15| 35| 15| 40| ns 10
CAS to RAS precharge time tCRP 5 5 5 ns

Row address set-up time tASR 0 0 0 ns

Row address hoid time tRAH | 10 10 10 10 ns

Column address set-up time tASC 0 0 0 0 ns

Column address hold time (5V) tCAH 8 10 15 - ns

Column address hold time (3.3V) tCAH - 15 15 15 ns

Column address to RAS lead time tRAL 25 30 35 40 ns

Read command set-up time tRCS 0 0 0 0 ns

Read command hold time referenced to CAS | tRCH [l 0 0 0 ns 8
Read command hold time referenced to RAS | tRRH 0 0 Q ns 8
Write command set-up time tWCS 0 0 0 ns 7
Write command hold time tWCH | 10 10 10 10 ns

| Write command pulse width tWP 10 10 10 10 ns

Write command to RAS lead time tRWL | 13 15 15 20 ns

Write command to CAS lead time tCWL 8 10 15 20 ns

Note) *1 : 5V only , *2:3.3V only
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KM48C514D, KM48V514D CMOS DRAM
AC CHARACTERISTICS (0°C<Ta<70°C, See note 1,2)
-5 -6 -7 -872
Parameter Symbol iy TMax | Min |Max | Min |Max | Min | Max | UMits | Notes
Data set-up time tDS 0 0 0 0 ns
Data hold time (5V) tDH 8 10 15 - ns
Data hold time (3.3V) tDH - 15 15 15 ns
Refresh period (Normal) tREF 16 16 16 16) ms
Refresh period (L-ver) tREF 128 128 128 128| ms
CAS to W delay time ICWD | 34 36 a4 44 ns 7
RBAS to W delay time tBWD 67 79 94 104 ns
Column address to W delay time 42 49 59 64 ns 7
CAS_precharge to W delay time 1CPWD | 45 54 64 69 ns
CAS set-up time (CAS-before-RAS refresh) _[t{CSR 5 5 5 5 ns
CAS hold time (CAS-before-BAS refresh) tCHR 10 10 10 10 ns
RAS to CAS precharge time tRPC 5 5 5 5 ns
|CAS precharge time (CBR counter test cycle) {CPT 20 20 25 30 ns
A i I 1CPA 28 35 40 45| ns 3
|Hyper Page mode cycle time. tHPC 20 25 30 35 ns | 11
|Hyper Page mode read-modify-write cycle imetHPRWG 47 56 71 81 ns 11
|CAS precharge time (Hyper page cycle) tcP 8 10 10 10 ns
|RAS pulse width (Hyper page cycle) tRASP | 50 |[100K| a0 [100K| 70 [HOOK| 80 [100K| ns
IRAS hold time from CAS precharge tBHCP | 30 35 40 45 ns
{OF access time tOEA 15 15 20 20| ns 3
|OE to data delay tQED 13 15 20 20 ns
1Out put buffer turn off delay time from OF tOEZ 18] 3 15 20l 3 20| ns 6
|OF to output in low-Z t0LZ 3 3 ns
|OF command hold time tOEH 13 15 20 20 ns
1Output data hold time tDOH ns
|Qutput buffer turn off delay from BAS tREZ 3 13 15 20 20| ns 6,1
|Qutput buffer tum off delay from W tWEZ 13| 3 15| 3| 20 20| ns
|W to data delay tWED 13 15 20 20 ns
|OE to CAS hold time tOCH 5 ns
CAS hold time to OE tCHO 5 5 5 ns
OE precharge time tQEP 5 5 5 ns
W pulse width (hyper page cycle) tWPE 5 5 5 ns
RBAS pulse width(C-B-R self refresh) tRASS | 100 100 100 100 us 12
BAS precharge time (C-B-R self refresh) tRPS 90 110 130 150 ns 12
CAS hold time (C-B-R self refresh) tCHS -50 -50 -50 -50 ns 12
Note) *1: 5V only , *2:3.3V only
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KM48C514D, KM48V514D CMOS DRAM

NOTES

1.

10.

11.
12.

13.

An initial pause of 200us is required after power-up followed by any 8 ROR or CBR cycles before
proper device operation is achieved.

. Vi(min) and Vi(max) are reference levels for measuring timing of input signals. Transition times are

measured between ViH(min) and ViL(max) and are assumed to be 2ns for all inputs.

. Measured with a load equivalentto 2 TTL(5V)/1 TTL(3.3V) loads and 100pF.
. Operation within the tRCD(max) limit insures that tRAC(max) can be met. tRCD(max) is specified as

a reference point only. If tRCD is greater than the specified tRCD(max) limit, then access time is
controlled exclusively by tCAC.

. Assumes that tRCD2 tRCD(max).
. This parameter defines the time at which the output achieves the open circuit condition and is not

referenced to Voh or Vol.

. tWCS, tRWD, tCWD and tAWD are non restrictive operating parameters. They are included in the

data sheet as electrical characteristics only. If tWCS> tWCS(min), the cycles is an early write cycle
and the data output will remain high impedance for the duration of the cycle. If tCWD= tCWD(min),
tRWD= tRWD(min) and tAWD> tAWD(min), then the cycle is a read-modify-write cycle and the data
output will contain the data read from the selected address. If neither of the above conditions is
satisfied, the condition of the data out is indeterminate.

. Either tRCH or tRRH must be satisfied for a read cycle.
. These parameters are referenced to the TAS leading edge in early write cycles and to the W leading

edge in read-modify-write cycles.

Operation within the tRAD(max) limit insures that tRAC(max) can be met. tRAD(max) is specified as
a reference point only. If tRAD is greater than the specified tRAD(max) limit, then access time is
controlled by tAA.

tASC=6ns, Assume tT=2.0ns.

For all of the refresh modes except for distributed CTAS-Before-RAS refresh, 1024 cycle of burst
refresh must be executed within 8ms before and after self refresh in order to meet refresh
specification (L-version).

If RAS goes high before TAS high going, the open circuit condition of the output is achieved by TAS
high going. If CAS goes high before RAS high going, the open circuit condition of the output is
achieved by RAS high going.

P insuncg -
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KM416C256D, KM416V256D CMOS DRAM

256K x 16 Bit CMOS Dynamic RAM with Fast Page Mode
DESCRIPTION

This is a family of 262,144 x 16 bit Fast Page Mode CMOS DRAMs. Fast Page Mode offers high speed
random access of memory cells within the same row. Power supply voltage (+5.0V or +3.3V), access time
(-5, -8, -7 or -8), power consumption (Normal or Low power) and package type (SOJ or TSOP-I|) are optional
features of this family.

All of this family have CAS-before-RAS refresh, RAS-only refresh and Hidden refresh capabilities. Further-
more, Self-refresh operation is available in Low power version.

This 256Kx16 Fast Page Mode DRAM family is fabricated using Samsung's advanced CMOS process to
realize high band-width, low power consumption and high reliability.

It may be used as graphic memory unit for microcomputer, personal computer and portable machines.

FEATURES : * Fast Page Mode operation

e Part Identification - « 2 CAS Byte/Word Read/Write operation
- KM416C256D/DL (5V, 512 Ref.) « CAS-before-RAS refresh capability
- KM416V256D/DL (3.3V, 512 Ret.) * RAS-only and Hidden refresh capability

« Self-refresh capability (L-ver only)

* Active power dissipation . TI‘L(5V)/LVTTL(3.3V) compatible inputs and outputs

Unit : mW . .
3.3V 5V  Early Write or output enable controlled write
Speed| (512 Ref.) (512 Ret.) « JEDEC standard pinout
-5 - 605 * Available in plastic SOJ and TSOP(Il) packages
-6 325 495
-7 290 440
-8 270 -
* Refresh cycles FUNCTIONAL BLOCK DIAGRAM
Part Vee Refresh | Refresh period
RAS Vee
NO. cycle | Normal L UCAS ¥} Control Vss
Cc256B | 5V [CAS »  Clocks I VBB Generator |: |
512 ms L
V2568 | 3.3V 8 128ms W e
[ Data in
Buffer DQo
to
Refresh Timer Row Decoder Lower paQ7
o Data out
* Performance range: Refresh Control p Buffer
Memory Array |Q [V} OE
Speed tRAC | tCAC| tRC tPC | Remark Refresh Counter 262,144 x 16 g u Da‘::e;,‘
-5 50ns | 15ns | 90ns| 35ns 5V Cells N Buffer DtQB
(e}
-6 | 60ns | 15ns |110ns| 40ns | 5V/3.3V 19 o Address Buffr & e 1| bats
-7 70ns | 20ns [ 130ns| 45ns | 5V/3.3V P ol. Address Buffer |- Column Decoder }e— Dgt:";ut
-8 80ns | 20ns {150ns| 50ns | 3.3V

SAMSUNG ELECTRONIC CO., LTD. reserves the right to
change products and specifications without notice.

‘ ,

ELECTRONICS




KM416C256D, KM416V256D CMOS DRAM

PIN CONFIGURATION (Top Views)

* KM416C/V256DJ * KM416C/V256DT

vecdio 40 p Vss VCC m]1 o 40 [ Vss
DQo g2 1 DQ15 88(1’ g 2 39 8815
3 38 14
oa2 44 bais  bemls g fFaoars
DQ3 5 36 [FmDQ12
DQ3 45 1 DQ12
VCC 6 35 Vss
veege P Vss DQ4 7 34 [mDQ11
DQ4q7 h DQ11 DQ5 Y8 33 [FmDQ10
DQ5 148 0 DQ10 DQ6 9 32 [mDpQ9
DQ6 49 b DQY DQ7 ™} 10 31 fobas
DQ7 b DQ8
N.C 5~C—§N'C N.co411 30 [IN.C
N% ggﬁ—g N.cT]12 29 FW[CAS
w13 28 [0 UCAS
RAS h OE
NG [ AS RASIH14 27 FnOE
. N.cxd15 26 | A8
A0 p A7 A0 16 25 Fn a7
Al g A6 A1 17 24 [0 A6
A2 1 A5 A2rd18 QO 23 [1A5
A3 0 A4 A3m]19 22 I A4
\Yelo] 0 Vss vcecm320 21 Vss
(S0J) (TSOP-II)
Pin Name Pin Function

AO - A8 Address Inputs
DQO -15 Data In/Out
Vss Ground
RAS Row Address Strobe
UCAS Upper Column Address Strobe
LCAS Lower Column Address Strobe

\ Read/Write Input
OE Data Output Enable
Power (+5V)
Vee Power (+3.3V)
N.C No Connection

ELECTRONICS



KM416C256D, KM416V256D CMOS DRAM
ABSOLUTE MAXIMUM RATINGS
Rating
Parameter Symbol Units
3.3v 5V
Voltage on any pin relative to Vss Vin, Vour -0.5 to +4.6 -1.0 to +7.0 Vv
Voltage on Vcc supply relative to Vss Vee -0.5 to +4.6 -1.0 to +7.0 \
Storage Temperature Tstg -55 to +150 -55 to +150 °C
Power Dissipation Po 1 1 W
Short Circuit Output Current los 50 50 mA

* 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.

RECOMMENDED OPERATING CONDITIONS (Voltages referenced to Vss, Ta= 0 to 70 °C)

3.3v 5V .
Parameter Symbol - Unit
Min ‘Typ Max Min Typ Max
Supply Voltage Vee 3.0 3.3 3.6 4.5 5.0 5.5 \Y
Ground Vss 0 0 0 0 0 0 \
Input High Voltage Vin 2.0 - Vee+0.3"| 24 - Vee+1.0'| v
Input Low Voltage Vi 0.3 - 0.8 -1.02 - 0.8 v

*1: Vee+1.3V/15ns(3.3V), Vee+2.0V/20ns(5V), Pulse width is measured at Vcce.
*2 1 -1.3V/15ns(3.3V), -2.0V/20ns(5V), Pulse width is measured at Vss.

DC AND OPERATING CHARACTERISTICS
(Recommended operating conditions unless otherwise noted.)

Parameter Symbol | Min | Max | Units

Input Leakage Current i 5 5 A
(Any input 0<ViNnsVee+0.3V, all other pins not under test=0V,

Output Leakage Current

3.3V | (Data out is disabled, 0V<Vour<Vcc) low | -6 | 5 | pA
Output High Voltage Level (lon=-2mA) VoH 2.4 - \Y
Output Low Voltage Level (lo.=2mA) VoL - 0.4 Y
Input .Leakage Current (Any input 0$V|§|SVcc+0.5V, ) 5 5 LA
(Any input 0<ViN<Vce+0.5V, all other pins not under test=0V
Output Leakage Current

5V | (Data out is disabled, OV<Vour<Vec) lov | -5 | 5 | pA
Output High Voltage Level (loH=-5mA) VoH 2.4 - \Y
Output Low Voltage Level (lo.=4.2mA) VoL - 0.4 Vv
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KM416C256D, KM416V256D CMOS DRAM

DC AND OPERATING CHARACTERISTICS

(Recommended operating conditions unless otherwise noted.)

Max
Symbol Power Speed Units
KM416V256D KM416C256D
5 - 110 mA
. A
[ole} Don't care _(75 gg gg 2 A
-8 75 - mA
lcca Don't care Don't care 1 2 mA
-5 - 110 mA
\ -6 90 90 mA
Ices Don't care 7 80 80 mA
-8 75 - mA
-5 - 70 mA
" -6 60 60 mA
lcca Don't care 7 55 55 mA
-8 50 - mA
| Normal \ 0.5 1 mA
cCs L Don't care 100 150 A
-5 - 110 mA
, -6 90 90 mA
lccs Don't care 7 80 80 mA
-8 75 - mA
lccr L Don't care 200 300 uA
lccs L Don't care 100 200 HA
lcc1* : Operating current (RAS , UCAS, LCAS , Address cycling @tRC=min.)
lcc2 : Standby current (RAS=UCAS=LCAS=W=Vi)
lccs* : RAS-only refresh current (UCAS=LCAS=ViH, RAS , Address cycling @tRC=min.)
lcca* : Fast Page Mode current (RAS=ViL, UCAS or LCAS, Address cycling @tPC=min.)
lces : Standby current (RAS=UCAS=LCAS=W=Vcc-0.2V)
lcce* : CAS-before-RAS Refresh current (RAS , UCAS or LCAS cycling @tRC=min.)
Icc7 : Battery back-up current, Average power supply current, Battery back-up mode
Input high voltage(ViH)=Vcc-0.2V, Input low voltage(ViL)=0.2V, UCAS, LCAS= 0.2V
Din = Don't care, Trc= 125us, TRAs=TrRASMIN~300 ns '
Iccs : Self refresh current

DQO ~ DQ15= Vcc-0.2V, 0.2V or open

*NOTE : lcc, lees, Ieca and lccs are dependent on output loading and cycle rates. Specified values

are obtained with the output open. lIcc is specified as an average current. In lcc1, lccs,
and lccs, address can be changed maximum once while BAS=ViL. In lccs, address can be
changed maximum once within one fast page mode cycle time, tPC.
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KM416C256D, KM416V256D CMOS DRAM

CAPACITANCE (T4=25°C,Vce=5V or 3.3V, f=1MHz)

Parameter Symbol Min Max Unit

Input capacitance [AO - A8} Cm - 5 pF

- Input capacitance [RAS, UCAS,[CAS, W, OE] Cie - 7 pF
‘Output Cavacitance [DOO0 - DQ15] : Coo ‘ 7 OoF

AC CHARACTERISTICS (0°C<Ta<70°C, See note 1,2)
Test condition (5V device) : Vec=5.0V+10%, Vin/Vi=2.4/0.8V, Von/Voi =2.4/0.4V
Test condition (3.3V device) : Vcc=3.3V+0.3V, Vin/Vi=2.0/0.8V, Von/Vo=2.0/0.8V

-5 -6 -7 -8’2
Parameter Symbol Min| Max | Min | Max | Min| Max | Min| Max Units | Notes

Random read or write cycle time tRC 90 110 130 150 ns
Read-modify-write cycle time tRWC [135 155 185 205 ns

Access time from RAS tRAC 50 60 70 80| ns 134,10
Access time from CAS tCAC 15 15 20 20| ns 1345 ‘
} Access time from column address . tAA 25 30 35 40| ns . 3,10
CAS to output in Low-Z tCLZ 0 0 0 0 ns 3
Output buffer turn-off delay tOFF 0] 15] 0| 15 0| 15 0 15| ns 6
 Transition time (rise and fall) T 3| 50| 3| 50| 3 50 3 s0 ns | 2
'RAS precharge time tRP | 30 40 50 60 ns

RAS pulse width , tRAS 50 | 10K| 60| 10K| 70| 10K| 80| 10K| ns

RAS hold time tRSH 15 15 20 20 ns

CAS hold time tCSH | 50 60 70 80 ns

CAS pulse width tCAS 15| 10K| 15| 10K| 20| 10K| 20| 10K| ns

RAS to CAS delay time tRCD | 20| 35| 20| 45| 20| 50| 20/ 60| ns 4
RAS to column address delay time tRAD 15| 25| 15| 30| 15| 35| 15/ 40| ns 10
]CK’S to RAS precharge time tCRP 5 5 5 5 ns
 Row address set-up time tASR 0 Q 0 0 ns

Row address hold time tRAH 10 10 10 10 ns

Column address set-up time tASC 0 0 0 0 ns 12
Column address hold time (5V) tCAH 10 10 15 15 ns 12
Column address hold time (3.3V) tCAH - 15 15 15 ns

Column address to RAS lead time tRAL 25 30 35 40 ns

Read command set-up time tRCS 0 0 0 0 ns

Read command hold time referenced to CAS | tRCH 0 0 0 0 ns ‘

Read command hold time referenced to RAS | tRRH 0 0 (4] o] ns

Write command set-up time tWCS 0] Q 0 0 ns

 Write command hold time tWCH | 10 10 10 10 ns

Write command pulse width tWP 10 10 10 10 ns

‘Write command to RAS lead time tRWL 15 15 15 20 ns
. Write command to CAS lead time tCWL | 15 15 15 20 ns 15

Note) *1: 5V only , *2:3.3V only

PSiis unog ”
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KM416C256D, KM416V256D CMOS DRAM

AC CHARACTERISTICS (0°C<Ta<70°C, See note 1,2)

-51 -6 -7 -872
Parameter SYmbol i TMax [Min | Max | Min | Max | Min | Max | U"its|Notes
Data set-up time tDS 0 0 0 0 ns |9, 18
Data hold time (5V) tDH 10 10 15 - ns |9 18
Data hold time (3.3V) tDH - 15 15 15 ns 9
Refresh period (Normal) tREF 8 8 8 8| ms
Refresh period (L-ver) tREF 128 | 128 128 128 ms
| CAS to W delay time CWD | 40 40 50 50 ns | 7,14
RAS to W delay time tRWD | 75 85 95 105 ns | 7
‘ Column address to W delay time tAWD 50 55 60 65 ns 7
CAS precharge to W delay time tCPWD| 55 60 65 70 ns
CAS set-up time (CAS-before-RAS refresh) [tCSR 10 10 10 10 ns 16
CAS hold time (CAS-before-RAS refresh)  [tCHR 10 10 10 10 ns 17
RAS to CAS precharge time tRPC 5 5 5 5 ns
CAS precharge time(CBR counter test cycle)| tCPT 20 20 25 30 ns
Access time from CAS precharge tCPA 30 35 40 45| ns 3
Fast Page mode cycle time tPC 35 40 45 50 ns
Fast Page mode read-modify-write cycle timeg tPRWC| 80 80 95 105 ns
CAS precharge time (Fast page cycle) tCP 10 10 10 10 ns 138 |
RAS pulse width (Fast page cycle) tRASP | 50 {100K| 60 100K 70| 100K| 80 |100K| ns
RAS hold time from CAS precharge tRHCP| 30 35 40 45 ns
OE access time tOEA 15 15 20 20| ns
OE to data delay tOED 15 15 20 20 ns
Out put buffer turn off delay time from OE _ [tOEZ 0| 15 0 15, 0 200 0 20| ns 6
OE command hold time tOEH 15 15 20 20 ns
RAS pulse width(C-B-R self refresh) tRASS | 100 100 100 100 us 11
RAS precharge time (C-B-R self refresh) tRPS 90 110 130 150 ns 11
CAS hold time (C-B-R self refresh) tCHS | -50 -50 -50 -50 ns 11

Note) *1: 5V only , *2:3.3Vonly
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KM416C256D, KM416V256D CMOS DRAM

NOTES

1.

An initial pause of 200us is required after power-up followed by any 8 ROR or CBR cycles before
proper device operation is achieved.

. ViH(min) and ViL(max) are reference levels for measuring timing of input signals. Transition times are

measured between ViH(min) and ViL(max) and are assumed to be 5ns for ali inputs.

. Measured with a load equivalent to 2 TTL(5V)/1 TTL(3.3V) loads and 50pF.
. Operation within the tRCD(max) limit insures that tRAC(max) can be met. tRCD(max) is specified as

a reference point only. If tRCD is greater than the specified tRCD(max) limit, then access time is
controlled exclusively by tCAC.

5. Assumes that tRCD> tRCD(max).
6. This parameter defines the time at which the output achieves the open circuit condition and is not

referenced to Voh or Vol

. tWCS, tRWD, tCWD and tAWD are non restrictive operating parameters. They are included in the

data sheet as electrical characteristics only. If tWCS2 tWCS(min), the cycles is an early write cycle
and the data output will remain high impedance for the duration of the cycle. If tCWD2= tCWD(min),
tRWD= tRWD(min) and tAWD= tAWD(min), then the cycle is a read-modify-write cycle and the data
output will contain the data read from the selected address. [f neither of the above conditions is
satisfied, the condition of the data out is indeterminate.

8. Either tRCH or tRRH must be satisfied for a read cycle.

10.

. These parameters are referenced to the CAS leading edge in early write cycles and to the W leading

edge in read-modify-write cycles.

Operation within the tRAD(max) limit insures that tRAC(max) can be met. tRAD(max) is specified as
a reference point 