KM48C2100A/AL/ALL/ASL CMOS DRAM

2M % 8 Bit CMOS Dynamic RAM with Fast Page Mode
FEATURES GENERAL DESCRIPTION

+ Performance range: The Samsung KM48C2100A/AL/ALL/ASL is a high
- o speed CMOS 2,097,152 bit x8 Dynamic Random
Access Memory. Its design is optimized for high

trRAC tecac ©  tRc

KM48C2100A/AL/ALL/ASL-5 | 50ns 13ns 90ns performance applications such as mainframes, mini
KM4BC2100A/AUALL/ASL-6 | 60ns | 15ns | 110ns ggr’:gs:::: graphics and high performance portable

| KM48C2100A/ALALL/ASL-7 ~ 70ns | 20ms | 130ns

| Mode operation which allows high speed random
access of memory cells within the same row.

+ Fast Page Mode operation

« Byte Read/Write operation

+ CAS-before-RAS refresh capability

- RAS-only and Hidden Refresh capability

+ TTL compatible inputs and outputs

- Early write or output enable controlled write

« Single+5.0V+10% power supply

» 2048 cycles/32ms refresh (Normal)

+ 2048 cycles/128ms refresh (Low power & Self Ref.)
+ 2048 cycles/256ms refresh (Super Low power)

+ JEDEC standard pinout ’
= Available in plastic SOJ and TSOP(il)

CAS-before-RAS refresh capability provides on-chip
auto refresh as an alternative to RAS-only refresh. All
inputs and outputs are fully TTL compatible.

The KM48C2100A/AL/ALL/ASL is fabricated using
Samsung's advanced CMOS process.
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KM48C2100A/AL/ALL/ASL ' CMOS DRAM

PIN CONFlGURAT|ON (Top Views)

- KM48C2100 AJ/ALJ/ALLJ/ASLY + KM48C2100 AT/ALT/ALLT/ASLT <« KM48C2100 ATR/ALTR/ALLTR/ASLTR

veeld1 o 28] Vss Veerm]t © 28| Vss Vss (1] 28 1110 Vee
pa, O 2 271 pas pas 1] 2 27 DS Qg ] 27 0] 2| pay
pQy 13 26 7007 DOz [T] 8 2611 DQ7 DQ7 I 26 3{T1 DQ,
DQz [ 4 25§71 DQs DQs 1] 4 25111 DQs DQe [ 25 4171 DQs
e I 24{7 005 DQ4 [T 5 24} DQs DQs (L] 24 [ mifsloN
W 6 23[1TAS waqse 23{M CAS CAs ] 23 [ msl)
RAS 7 22|71 GE RASO]7 22{ D OE OFE ] 22 7T RAS
N.C ] 8 213 A9 N.CI]8 211D Ag Ag [ 21 8IINC
Ao ]9 2017] Ag Ao 9 2051 As Ag {20 9T Ao
ag 10 1917 A7 Ao O} 10 19fD A7 A7 []19 10 1 Ag
A 311 18171 As A OgN 18T As Ag ] 18 11 0 A,
Az 12 17 As Az [T 12 7knas Asd 17 12 A
Az 113 Io) 16 [ Ag Az T}13 16 T1 A4 Ay[16 131 A3
Vee 14 15 [ Vss Voo 014 O 15FnVss Vss[]15 * o 1410 Vee
~—
Pin Name Pin Function 1
A0-A1D Address Inputs ‘
DQ1-~8 Data In/Out
Vss 1 Ground
RAS Row Address Strobe
CAS Column Address Strobe
w Read/Write Input
OE Data Output Enable
Vee Power(+5V)
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KM48C2100A/AL/ALL/ASL CMOS DRAM
ABSOLUTE MAXIMUM RATINGS
Parameter Symbol Rating Units
Voltage on Any Pin Relative to Vss VN, Vout -1to +7.0 \
Voltage on Vce Supply Relative to Vss Vee -1to +7.0 \'
#Storage Temperature “ Tstg -85 to0 + 150 °C
Power Dissipation Po 1 w
i 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 (Voltage referenced to Vss, Ta=0 to 70°C)

‘ Parameter Symbol Min 3 Typ Max Unit
Supply Voltage " Vce 4.5 5.0 5.5 v
Ground Vss 0 0 0 %

A‘Input High Voltage VIH 2.4 —_ vee + 1 \

| input Low Voltage Vit -1.0 — 0.8 v

DC AND OPERATING CHARACTER'ST'CS (Recommended operating conditions unless otherwise noted)

Parameter Symbol| Min | Max | Units J
KM48C2100A/AL/ALL/ASL-5 110 | mA
Operating Current” KM48C2100A/AL/ALL/ASL-6 lcct _ 100 mA
(RAS and CAS Cycling @trc=min.) KM48C2100A/AL/ALL/ASL-7 90 mA
| KM48C2100A/AL/ALL/ASL-8 80 mA
KM48C2100A 2 mA
i Standby Current KM48C2100AL oo } 1 mA
: (RAS=CAS=W=ViH) KM48C2100ALL 1 mA
{ KM48C2100ASL 1] mA
' KM48C2100A/AL/ALL/ASL-5 110 | mA
! RAS-Only Refresh Current* KM48C2100A/AL/ALL/ASL-6 lcca _ 100 mA
. {CAS=ViH, RAS Cycling @ tRo=min.) KM48C2100A/AL/ALL/ASL-7 90 mA
i KM48C2100A/AL/ALL/ASL-8 80 mA
KM48C2100A/AL/ALL/ASL-5 90 mA
Fast Page Mode Current” KM48C2100A/AL/ALL/ASL-6 Ioca _ 80 mA
(RAS=ViL, CAS, Address Cycling @trc=min.) KM48C2100A/AL/ALL/ASL-7 70 mA
KM48C2100A/AL/ALL/ASL-8 60 mA
; KM48C2100A 1 mA
1 Standby Current KM48C2100AL lccs : 300 #A
(RAS=CAS=W=Vcc-0.2V) -KM48C2100ALL 200 nA
KM48C2100ASL 200 | xA
KM48C2100A/AL/ALL/ASL-5 110 | mA
CAS-Before-RAS Refresh Current* KM48C2100A/AL/ALL/ASL-6 lecs ) 100 ¢ mA
(RAS and CAS Cycling @trc=min.) KM48C2100A/AL/ALL/ASL-7 90 mA
KM48C2100AVAL/ALL/ASL-8 80 mA
Battery Back Up Current Average Power Supply Current,
Battery Back Up Mode, Input High Voltage(Vin)=Vce-0.2V '
Input Low Voltage(Vi)=0.2v CAS=CAS-Before-RAS Emgg;lggﬁ; lecr - ggg ’1:
Cycling or 0.2V Din=Don't Care Trc=62.5#5(L-Ver) H
[ 125¢ S(SL-Ver,), Tras<300ns
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KM48C2100A/AL/ALL/ASL | CMOS DRAM

DC AND OPERATING CHARACTERISTICS (Continued).

(Recommended operating conditions unless otherwise noted)

Parameter : ‘| Symbol| Min | Max | Units
Self Refresh Current
RAS=CAS=0.2v
W-OF=A0-A10=VCC-0.2V or 0.2V KM48C2100ALL Iccs - 300 | A
DQ1-DQs=Vcc-0.2V, 0.2V or Open
Input Leakage Current o 10 10 uA

{Any input 0<VIN <Vcc+0.5V, all other pins not under test=0 volts.)

Output Leakage Current

I -1 1 A
(Data out is disabled, OV < VouT <Vcc) o 0 0 “

Output High Voltage Level (Jloh=-5mA) VOH 24 - \
Output Low Voltage Level (loL=4.2mA) VoL - 04 \

"NOTE: Icey, ices, Iccs 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 Icc1 and iccs, Address can be changed maximum
two times while RAS=ViL. In lcc4, Address can be changed maximum once within one fast page cycle.

CAPACITANCE (ra=25°C, Voo=5V, f=1MHz)

Parameter Symbol Min Max Unit —’
Input Capacitance (Ao~A10) CiNt ‘ - 5 pF
Input Capacitance (RAS, CAS, W, OF) Cinz - 7 pF
Input Capacitance (DQ1-DQs) Coa - : 7 pF
AC CHARACTERISTICS (0°C<Ta<70°C, Voo=5.0v+ 10%, See notes 1,2)
Parameter Symbol -5 - 7 8 Units | Notes
Min| Max | Min| Max | Min| Max | Min| Max
Random read or write cycle time tRC 90 110 ' 130 150 ns
Read-modify-write cycle time. tRwe | 133 165 ) 185 205 ns
Access time from RAS tRac 50 60 70 80| ns | 3411
Access time from CAS tcac 13 15 20 20| ns | 345
Access time from column address taa 25 30 35 40| ns 3,11
CAS to output in Low-Z toz 0 0 0 0 ns 3
Qutput buffer tum-off delay torF 0 13 0 15 0 20 0 20| ns 7
Transition time {rise and fall) ’ tr 3 50 3 50 3 50 3 5| ns 2
RAS precharge time tRP 30| 40 50| 60 ns
RAS pulse width tRAS 50| 10,000 | 60| 10,000 70| 10,000 | 80! 10,000 | ns
RAS hold time tRSH 13 15 20 20 ns
CAS hold time tesh | 50 60 1 70 80 ns
CAS pulse width tcas 13 [ 10,000/ 15] 10,000 | 20| 10,000 | 20! 10,000 | ns
RAS to CAS delay time . tReo | 20 370 2 45| 20 50 | 20 60| ns | 4
RAS to column address delay time tRAD 15 25| 15 30| 15 Bl 15 4| ns 1
CAS to RAS precharge time tcRp 5 5 5| 5 ns
@ address set-up time tasR 0 0 0 0 ns
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KM48C2100A/AL/ALL/ASL - CMOS DRAM

AC CHARACTERISTICS ({Continued)

Parameter Symbol -5 -8 7 8 Units | Notes
Min| Max | Min| Max | Min| Max | Min| Max

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 teAH 10 10 15 15 ns

Column address hold time referenced to RAS AR 40 45 55 60 ns 6
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 theh |0 0 0 0| ns 9
Read command hold time referenced to RAS tRRH 0 0 0 0 ns

Write command held time twew | 10 10 15 15 ns

Write command hold time referenced to RAS twer | 40 45 55 60 ns 6
Write command pulse width twe 10 10 15 15 ns

Write command to FAS lead time WL 15 15 20 20 ns

Write command to CAS lead time towl | 13 15 20 20 ns

Data set-up time tos 0 0 0 0 ns 10
Data hold time toH 10 10 15 15 ns 10
Data hold time referenced to RAS toHR 40 45 55 60 ns [}
Refresh period (Normal) tREF 32 32 32 32| ms
Refresh period (Low power & Self Ref.) tReF 128 128 128 128 | ms
Refresh period {Super Low power) tREF 256 256 256 256 | ms

Write command set-up time twes 0 0 0 0 ns 8
CAS to W delay time towo | 36 40 50 50 ns 8
RAS to W delay time trwo | 73 85 100 110 ns 8
Column address to W delay time tawp | 48 55 65 70 ns 8
TAS set-up time (CAS-before-RAS refresh) - tesk | 10 10 10 10 ns '
CAS hold time (CAS-before-RAS refresh) tcwr. | 10 10 15 15 ns

FAS to CAS precharge time tRPC 5 5 5 5 ns

CAS precharge time (C-B-R counter test cycle) teer |20 20 ) 30 ns

Access time from CAS precharge toea 30 35 40 45| ns 3
Fast Page mode cycle fime trc 35 40 45 50 ns

Fast Page mode read-modify-write cycle time tPRWC | 76 85 100 105 ns

CAS precharge time (Fast Page mode) tcp 10 10 10 10 ns

RAS pulse width(Fast Page mode) trage | 50 | 200000| 60 | 200000 | 70 | 200000 { 80 | 200000 | ns

RAS hold time from CAS precharge tricP | 30 35 4| - 45 ns

OE access time toeA 13 15 20 20| ns

OE to data delay tOED 13 15 20 20 ns

OQutput buffer turn off delay time from OE toEz 0 13 0 15 0 20 0 20| ns

OE command hold time 10EH 13 15 20 20 ns
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KM48C2100A/AL/ALL/ASL CMOS DRAM

AC CHARACTERISTICS (continued)

Parameter Symbol -5 -8 T 7 -8 Units | Notes
Min{ Max | Min| Max | Min| Max | Min| Max
Write command set-up time (Test mode in) twrs 10 10 1v0 10 ns
Write command hold time (Test mode in} WIH 10 10 10 10 ns
W to RAS precharge time (C-B-R refresh) twre | 10 10 10 10 ns
Wo RAS hold time (C-B-R refresh) tweH | 10 10 10 10 ns
RAS pulse width (C-B-R self refresh) tRass | 100 100 100 100 s 15
RAS precharge time (C-B-R self refresh) tRrs | 90 110 130 150 ns 15
CAS hold time (C-B-R self refresh) tois | <50 -50 -50 | -50 ns | 15
TEST MODE CYCLE v (Note 12)
Parameter Symbol -8 -8 | i -8 Units | Notes
Min| Max | Min| Max | Min{ Max | Min| Max
Random read or write cycle time tre 95 115 135 155 ns
Read-modify-write cycle time tawc | 138 160 190 210 ns
Access time from RAS trac 55 65 75 85| ns | 34,11
Access time from CAS teac 18 20 25 250 ns 1 345
Access time from column address taa 30 35 40 45| ns 3117
RAS pulse width RAS 55| 10,000| 65 10,000, 75| 10,000| 85| 10,000/ ns
CAS pulse width tcas 18 10,000] 20| 10,000 25| 10,000, 25| 10,000/ ns
RAS hold time tasH | 18 20 25 25 ns
CAS hold time tesh | 55 65 75 85 ns
Column address to RAS lead time tRaL | 30 35 40 45 ns
CAS to W delay time town | 41 45 55 55 ns 8
RAS to W delay time trwo | 78 90 105 115 ns 8
Column address to W delay time twn | 53 60 70. 75 ns 8
Fast Page mode cycle time trc 40 45 50 55 ns
Fast Page mode read-modify-write cycle time teRwe | 81 90 105 110° ns )
RAS pulse width (Fast Page Mode) trasp | 551 200,000 | 65 (200,000 75 200,000 85 |200,0001 ns
Access time from CAS precharge tcea 35 40 45 50, ns 3
| OE access time toEA 18 20 25 25! ns
OE to data delay ' toeo | 18 20 % 2% ns
OF command hold time toen | 18 20 25 | 25 ns
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KM48C2100A/AL/ALL/ASL

CMOS DRAM

NOTES
1

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

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

3. Measured with a load equivalent to 2 TTL loads

" and 100pF

10.

read-write cycle and the data output will contain
the data read from the selected address. If neither
of the above conditions are satisfied, the condition
of the data out is indeterminate.

. Either trcH or trRrH 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-write cycles.

4. Operation within the tRcb(max) fimit insures that 11. Operation within the traD(max) limit insures that
trac(max) can be met. tRoo(max) is specified as a tRac(max) can be met. tRAD(Max) is specified as a
reference point only. f trcp is greater than the reference point only. If trap is greater than the
specified trco(max) limit, then access time is specified trap(max) limit, then access time is
controlied exclusively by tcac. controlled by taa.

5. Assumes that tRcD > tRco (max). 12. These specifications are applied in the test mode:

6. tAR, tWCR, tDHR are referenced to trap(max). 13. In test mode read cycle, the value of trac, taa, tcac

7. This parameter defines the time at which the is delayed by 2ns to &ns for the specified value.
output achieves the open circuit condition and is These parameters should be specified in test mode
not referenced to VoH or VoL. cycles by adding the above value to the specified

8. twcs, trwp, tcwp and tawp are non restrictive value in this data sheet. .
operating parameters. They are included in the 14. toFr(max) and toez(max) define the time at which
data sheet as electric characteristics only. If twcs> the output achieves the apen circuit condition and
twes(min) the cycle is an early write cycle and the are not referenced to output voltage level.
data output will remain high impedance for the 15. 2048 cycle of burst refresh must be executed
duration of the cycle. If tcwb >tcwo(min), trRwp > within 16ms before and after self refresh, in order
tRwo(min) and tawnp > tawp(min), then the cycle is a to meet refresh specification.
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- KM48C2100A/AL/ALL/ASL CMOS DRAM

TIMING DIAGRAMS (Continued)
WRITE CYCLE (EARLY WRITE)

= . tac
trRP
1
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KM48C2100A/AL/ALL/ASL

C

MOS DRAM

TIMING DIAGRAMS (continued)
READ-MODIFY-WRITE CYCLE

WO — - - - - I
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FAST PAGE MODE READ CYCLE
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KM48C2100A/AL/ALL/ASL CMOS DRAM

TIMING DIAGRAMS {Continued)
FAST PAGE MODE WRITE CYCLE (EARLY WRITE)
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KM48C2100A/AL/ALL/ASL CMOS DRAM

TIMING DIAG RAMS (Continued)

RAS-ONLY REFRESH CYCLE
Note: W, OE = Don’t care
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'
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CAS-BEFORE-RAS REFRESH CYCLE
NOTE: W=V, OE, A=Don't Care

) tRe
h = tRp— ‘HP
. Vin— . X
RAS | S thas- - —7ﬂ \-
' Vi [—-lnpc—-{ I} trec
: i
E }—JCSF—‘—‘ tcHR :
Vi~ ‘ ‘ ‘ - »
ViL—
torr
Viion — \
DQ1DQs v — 2 OPEN
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NOTE: W, OE, A=Don't Care
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KM48C2100A/AL/ALL/ASL

CMOS DRAM

TIMING DIAGRAMS (Continued)
HIDDEN REFRESH CYCLE (READ)
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KM48C2100A/AL/ALL/ASL

CMOS DRAM

TIMING DIAGRAMS (Continued)
CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE
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KM48C2100A/AL/ALL/ASL CMOS DRAM

PACKAGE DIMENSION

28-LEAD PLASTIC SMALL OUT-LINE J-LEAD Units: Inches (millimeters)
0.720(18.29) 0.027(0.69)
0.730(18.54) MIN
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0.026(0.66)
[ 0.032(0.81) 0.140(3.56)
) 0.148(3.76)

[ 1\

| 0.004(0.1) “
0.018(0.41) 0.050(1.27)
0.020(0.51) . T TYP

28-LEAD PLASTIC THIN SMALL OUT LINE PACKAGE (Forward and Reverse Type)

Units: Inches (millimeters)

0.050(1.27)
MAX

0.740 (18.80) 0.03 (0.80}
MAX
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0.398 (10.11)
0.402 (10.21)
0.423 (10.76)
0.459 (11.66)
0.466 (11.86)

O
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0.005 (0.13)

0.008 (0.20)

0.722 (18.36) 0.037 (0.95)

0.726 (18.46) 0.041 (1.05)
0.08 MAX

| |
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0.037 (0.95) 0.048 (1.22) 0.016 (0.40) !
0.052 (1.32) 0.020 (0.50)

0.016 (0.40)
0.024 (0.60)
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