KM44C4102A/AL/ALL/ASL

CMOS DRAM

4M x 4 Bit CMOS Dynamic RAM with Static Column Mode

FEATURES

» Performance range:

tRAC tcac tre

KM44C4102A/AL/ALL/ASL-5 | 50ns 13ns | 90ns
KM44C4102A/AL/ALLUASL-6 | 60ns 15ns | 110ns
KM44C4102A/AL/ALL/ASL-7 | 70ns 20ns | 130ns

KM44C4102A/AL/ALL/ASL-8 | 80ns 20ns | 150ns

« Self Refresh Operation (LL-ver. only)

« Static Column Mode operation

- CS-before-RAS refresh capability.

+ RAS-only and Hidden Refresh capability

« Fast parallel test mode 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(ll)

FUNCTIONAL BLOCK DIAGRAM

GENERAL DESCRIPTION

The Samsung KM44C4102A/AL/ALL/ASL is a high
speed CMOS 4,194,304 bit x4 Dynamic Random
Access Memory. its design is optimized for high
performance applications such as mainframes, mini
computers, graphics and high performance portable
computers.

The KM44C4102A/AL/ALL/ASL features Static Column
Mode operation which allows high speed random
access of memory cells within the same row.

CS-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 KM44C4102A/AL/ALL/ASL is fabricated using
Samsung's advanced CMOS process.

RAS — s
65 —» Control Voe
Clocks, _ ) Vss
W — ‘ VBB Generator
Data in
I Refresh Timer —I Row Decoder "1 Buffer
¥ 1
[o}
+—{  Refresh Control | 2 oar
! Memory Array 2 4 to
| Refresh Counter —l 419430404 | E DQ4
Cells o [
L g
’_jl Row Address Buffer 3
Ao Data out
~Ate —4 ™ Buff —_—
l Col. Address Buffer I——— Column Decoder uier l— OE

s ungg

ELECTRONICS

677

79k4l42 0019297 535 M




KM44C4102A/AL/ALL/ASL CMOS DRAM

PIN CONF|GURAT|ON (Top Views)

« KM44C4102 AJ/ALJ/ALLI/ASLY  + KM44C4102 AT/ALT/ALLT/ASLT - KM44C4102 ATR/ALTR/ALLTR/ASLTR

AK/ALK/ALLK/ASLK AS/ALS/ALLS/ASLS ASR/ALSR/ALLSR/ASLSR
T ) :
veed1o 241 vss Vec T} 10 241711 Vss Vss (] 24 + D Ve
par 2 2310 bQa po1 I 2 23 1) Do poa 23 O 2 D bt
paz g 3 2211 DQa pQ2 0] 3 22 -7 DQ3 DQs (] 22 3 £ bQe2
wQa 213 C3 w4 21 &8 cs | 2 AW
RAS 05 203 N.C RAS I 5 200 N.C N.C T 20 51 RAS
NC.[]6 190 A9 N.C. [T} 6 1911 Ao Ag T 19 6D NC.
A0l 7 1800 As Ao 7 18 {1 As Ag T 18 7D A
A8 170 A7 Yy ) 17 [0 A7 Ay 1] 17 s Ao
AmOgoe 161 As A ]9 16 {0 As Ag T 16 9 A
a2 10 1500 As Ap 1] 10 15 D As As ] 15 10 [T Az
agnn O 140 Ag ATt Q | 14T A AT]1e O 11fDag
vee [ 12 13 Vss Vee ] 12 13 [0 Vss Vss ] 13 121 Vee
— _
J : 400MIL T : 400MIL(Forward) TR : 400MIL(Reverse)
K : 300MiL S: 300MIL{Forward) SR : 300MIL(Reverse)
Pin Name Pin Function
Ao-A10 Address Inputs
DQ1-4 Data In/Out +
Vss Ground
RAS Row Address Strobe
CS Chip Select input
W Read/Write Input
OE Data Output Enable
Vce Power(+5.0V)
N.C No Connection
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KM44C4102A/AL/ALL/ASL CMOS DRAM
ABSOLUTE MAXIMUM RATINGS
Parameter Symbol Rating Units
Voltage on Any Pin Relative to Vss ViN, Vout -1to +7.0 \
Voltage on Vcc Supply Relative to Vss Vee -1to +7.0 \"
Storage Temperature Tstg -551to0 + 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 absoiute

maximum rating conditions for extended periods may affect device reliability.

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

Parameter Symbol Min Typ Max Unit
Supply Voltage Vce 4.5 5.0 5.5 \
Ground Vss 0 0 [ v
Input High Voltage VIH 2.4 — Vee + 1 v
Input Low Voltage Vi -1.0 — 0.8 v
DC AND OPERATING CHARACTERISTICS {Recommended operating conditions unless otherwise noted)
Parameter Symbol | Min | Max | Units
KM44C4102A/AL/ALL/ASL-5 110 mA
Operating Current* KM44C4102A/AL/ALL/ASL-6 oot _ 100 mA
(RAS and CS Cycling @trc=min.) KM44C4102A/AL/ALL/ASL-7 80 mA
KM44C4102A/AL/ALL/ASL-8 80 mA
KM44C4102A 2 mA
Standby Current KM44C4102AL loc2 B 1 mA
(RAS=CS8=W=ViH) KM44C4102ALL 1 mA
KM44C4102ASL 1 mA
KM44C4102A/AL/ALL/ASL-5 110 mA
RAS-Only Refresh Current* KM44C4102AAUALL/ASL-6 ccs } 100 mA
(CS=Vin, RAS Cycling @trc=min.) KM44C4102A/AL/ALL/ASL-7 90 mA
KM44C4102A/AL/ALL/ASL-8 80 mA
KM44C4102A/AL/ALL/ASL-5 90 mA
Fast Page Mode Current* KM44C4102A/AL/ALL/ASL-B8 leca _ 80 mA
(RAS=ViL, CS, Address Cycling @trc=min.) KM44CA102A/AL/ALLASL-7 70 mA
KM44C4102A/AL/ALL/ASL-8 60 mA
KM44C4102A 1 mA
Standby Current - KM44C4102AL locs ~ 300 uA
(RAS=CS=W=Vcc-0.2\) KM44C4102ALL © 200 | pA
KM44C4102ASL 200 HA
KMA44C4102A/AL/ALL/ASL-5 110 mA
CS-Before-RAS Refresh Current* KM44C4102A/AL/ALL/ASL-6 locs ) 100 | mA
(RAS and CS Cycling @trc=min.) KM44C4102A/ALALL/ASL-7 90 mA
KM44C4102A/AL/ALL/ASL-8 80 mA
Battery Back Up Current Average Power Supply Current,
Battery Back Up Mode, input High Voitage(ViH)=Vcc-0.2V .
Input Low Voltage(Vi)=0.2v CS=CS-Before-RAS mjﬁgj} SSQEL leer - ;gg # 2
Cycling or 0.2V DQ~DQ4=Don't Care trc=62.5us(L-Ver) #
125s{SL-Ver.), tras=tras min~300ns
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KM44C4102A/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=CS=0.2v
W=0E=Ac-A10=Vcc-0.2V or 0.2V
DQ-DQ4=Vee-0.2V, 0.2V or Open

Input Leakage Current I 10 10 A
{Any input 0<VIN <Vcc+0.5V, all other pins not under test=0 volts.) #

KM44C4102ALL Iccs - 300 #A

Output Leakage Current ' )

| (Data out is disabled, 0V <Vour <5.5V) oo | <10 | 10 A
Qutput High Voltage Level (JoH=-5mA) - VoH 2.4 - \Y
Output Low Voltage Level {loL=4.2mA) VoL - 0.4 v

*NOTE: lcer, lecs, lccs 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 and lccs, Address can be changed maximum
two times while RAS=VIL. In Icc4, Address can be changed maximum once within one Static Column cycle.

CAPACITANCE (r:=25°C)

Parameter Symbol Min Max Unit

Input Capacitance (Ao~A10) Cint - 5 pF

Input Capacitance (RAS, CS, W, OF) Cinz - 7 pF

Input Capacitance (DQ1~DQa) Cba - 7 pF

AC CHARACTERISTICS (0°c<Ta<70°C, Voo=5.0V+10%, See notes 1,2)
-5 -6 -7 -8
Parameter Symbol Units | Notes
. Min| Max | Min{ Max | Min] Max | Min| Max .

Random read or write cycle time trRe 90 110 130 150 ns
Read-modify-write cycle time ) tawe | 133 155 185 205 ns
Access time from RAS trac 50 60 70 80| ns | 34,11
Access time from CS tcAC 13 15 20 200 ns | 345
Access time from column address taa 25 30 35 40| ns 3,1
CS to output in Low-Z towz 0 0 0 0 ns 3
Output buffer turn-off delay v we | ol 15| o 5| o 2| ol 2| | 7
Transition time (rise and falf) fr 3 50 3 50 3 50 3 50| ns 2
RAS precharge time 1 e 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
CS hold time tos | 50 60 70 80 ns
CS puise width ) tcs 13| 10,000 [ 15 10,000 | 20 | 10,000 | 20| 10,000 | ns.
RAS to CS delay time . teo | 20 37| 20 45| 20 50| 20 60| ns 4
RAS to column address delay time RAD 15 25( 15 30 15 3| 15 40| ns 11
CS to RAS precharge time tcap 5 5 5 5 ns
Row address set-up time ) tasr 0 0 0 0 ns

7964142 0019300 95T M
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KM44C4102A/AL/ALL/ASL CMOS DRAM
AC CHARACTERISTICS (continued)
-5 -6 -7 -8
Parameter Symbol - 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 tean 10 10 15 15 ns

Column address hold time referenced to RAS tar 40 50 55 60 ns 6
Column address to RAS lead time tae | 25 30 35 40 ns

Read command set-up time tRCS 0 0 0 0 ns

Read command hold time referenced to CS tRCH 0 0 0 0 ns 9
Read command hold time referenced to RAS tRRH 0 0 0 0 ns

Write command hold time twew | 10 10 15 15 |- ns

Write command hold time referenced to RAS twer | 40 45 55 60 ns 8
Write command pulse width wp 10 10 15 15 ns

Write command to RAS fead time tRWL 15 - 15 20 20 ns

Write command to CS lead time towe | 13 15 20 20 ns

Data set-up time s | 0 0 0 0 | 10

.| Data hold time toH 10 10 15 15 ns 10

Data hold time referenced to RAS towr | 40 50 55 60 ns 6
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
CS to W delay time towo | 36 40 50 50 ns 8
RAS to W delay time trwp | 73 85 100 | 110 ns 8
Column address to W delay time two | 48 55 85 70 ns 8
3 set-up time (CS-before-RAS refresh) tesr | 10 10 10 10 ns

CS hold time (CS-before-RAS refresh) towr | 10 10 15 15 ns

RAS to CS precharge time trPe 5 5 5 5 ns

CS precharge time {C-B-R counter test cycle) teer | 20 20 30 30 ns

Static column made cycle time tsc 30 35 40 45 ns 3
Static column mode read-write cycle time tsawc | 80 85 100 110 ns

Access time from last write taw 50 55 65 750 ns | 3,12
Qutput data hold time from column address taoH 5 5 5 5 ns

Output data enable time from W tow 35 40 45 55| ns

RAS pulse width (Static column mode) trasc | 50| 200000 | 60| 200000 70| 200000 80 [ 200000 | ns

CS pulse width (Static column mode) tesc 13| 200000 15| 200000 20 |200000{ 20| 200000 ns

CS precharge time (Static column mode) top 10 10 10 10 ns

Column address hold time referenced to RAS rising | tan 5 5 5 5 | ns

Last write to column address delay time twan | 20 25| 2 25| 2 30| 25 35| ns

Last write to column address hold time taiw | 50 56 65 75 ns
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KM44C41 02A/AL/ALL/ASL CMOS DRAM

AC CHARACTERISTICS (continued)

-5 -6 -7 -8
Parameter Symbol Units | Notes
| Min] Max | Min| Max | Min| Max | Min| Max
Write command inactive time twi 10 10 10 10 ns
RAS hold time referenced to OE tRow | 13 15 20 20 ns
Write address hold time referenced to RAS tawr | 40 45 55 60 ns [ 6
OE access time toeA 13 15 20 20| ns
'| OE to data defay toep | 13 15 20 20 ns
Output buffer turn off delay time from OE toez 0 131 0 15 0 200 0 20| ns
O command hold time toeH | 18 15 20 20 ns
Write command set-up time (Test mode in) twrs 10 10 10 10 ns
Write command hold time {Test mode in) twWiH 10 10 10 10 |. ns
Wa RAS precharge time (C-B-R refresh) twee | 10 10 10 10 ns
W to RAS hold time (C-B-R refresh) twa | 10 10 10 10 ns
RAS pulse width (C-B-R self refresh) trass | 100 100 100 100 us 15
RAS precharge time (C-B-R self refresh) tRes | 90 110 130 150 ns 15
€S hold time (C-B-R self refresh) . tows | -50 -50 -50 -50 ns 15
TEST MODE CYCLE {Note.12)
-5 -6 -7 -8
Parameter Symbol . Units | Notes
) Min| Max | Min| Max | Min| Max | Min| Max
Random read or write cycle time ‘| tRe 95 115 135 155 ns
1 Read-modify-write cycle time trwe | 140 160 190 20 ns
Access time from RAS tRAC 55 65 75 85| ns | 34,11
Access time from CS tcac 18 20 25 251 ns 345
Access time from column address taa 30 35 40 45( ns 3,11
RAS pulse width tras 55| 10,000{ 65| 10,000 75| 10,000 85| 10,000| ns
CS pulse width tcs 181 10,000 20| 10,000| 25 10,000f 25| 10,000| ns
RAS hold time tRsH | 20 20 25 25 ns
CS hold time - tesH | 55° 65 75 85 | ns
Column address to RAS lead time tRaL | 30 35 40 45 ns
CS to W delay time towp | 45 45 55 55 ns 8
RAS to W delay time tawp | -80 90 05| . 115 ns 8
Column address to W delay time tawp | 55 . 60 70 75 ns 8
Static column mode cycle time tsc 35 40 45 50 ns
Static column mode read-write cycle time tsrwe | 85 90 105 110 ns
RAS puise width (Static column mode) trasc | 55200,000| 65]200,000f 75| 200,000| 85| 200,000 ns
Access time from last write taw 55 60 70 80{ ns 312
OE access time toea 18 20 25 25| ns
OE to data delay toed | 18 . 20 25 25 ns
OE command hold time toen | 18 20 2 2 ns
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KM44C4102A/AL/ALL/ASL

CMOS DRAM

_NOTES

1.

~N o,

An initial pause of 200xs is required after power-up
followed by any 8 CBR or ROR 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 Viimax) are
assumed to be 5ns for all inputs.

. Measured with a load equivalent to 2 TTL loads

and 100pF.

. Operation within the trco(max) limit insures that

trac(max) can be met. trReo(max) is specified as a
reference point only. if tRcD is greater than the
specified trcp(max) limit, then access time is
controlled exclusively by tcac.

. Assumes that tRcb >tRcD (max).
. tAR, tweR, toHR are referenced to tRaD(max).
. This parameter defines the time at which the

output achieves the open circuit condition and is
not referenced to VoH or VoL.

. twes, tRwD, tcwp and tawp are non restrictive

operating parameters. They are included in the
data sheet as electric characteristics only. If twcs>
twes(min} the cycle is an early write cycle and the
data output will remain high impedance for the
duration of the cycle. If tcwbp>tcwp({min), tRwD>
trwp(min) and tawb >tawo(min), then the cycle is a

10.

12.
13.

14.

15.

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 output is indeterminate.

. Either trcH or tRRH must be satisfied for a read

cycle.

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

. Operation within the trRab{max) limit insures that

trac(max) can be met. trRap(max) is specified as a
reference point only. If tRAD is greater than the
specified trap(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.

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

2048 cycle of burst refresh must be executed
within 16ms before and after self refresh, in order
to meet refresh specification.

s ungg
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KM44C4102A/AL/ALL/ASL ‘ CMOS DRAM

TIMING DIAGRAMS

READ CYCLE
tRC
tre
P ViH— B tRas
RAS \
ViL— S ? I tcRP———
' tesH
CRP trco tRsH
— ViH— tes
(o1 ViL— —— tRAD— Z
tar
tasr f tRAH tRAL tan
ViH— ROW
A ViL— ADDRESS COLUMN ADDRESS
F 1 1
! —1 |~—1ReH
tRes tRAH .
~ViH— TR IR IR
s TR R
w ViL— ...A'A’A’A’A‘A.A‘A‘A’A’ tROH
taa .
o R
Vie—
. tCAQ ——=—r toFF
tRAC toez
Vor— VALID DATA

DQ+-DQq
Vo= }—— toLz [
’ m DON'T CARE
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KM44C4102A/AL/ALL/ASL

CMOS DRAM

TIMING DIAGRAMS (Continued)
WRITE CYCLE (EARLY WRITE)

tre
— tRAS trp
_ ViH— tawr
RAS ViL— S \_—_
i ‘ tosH b icrp .
s trcp tRSH
= ViH— tes
cs ViL— /- —=—tRAD —] S Z
tasm ""*PRA" tasc tcan
ViH— ROW XYY Y VY YS
A ViL— KADDRESS @ COLUMN ADDRESS 'A”’.Q 0’0?0?0?‘?6“."?‘?0’0‘
twes twen
_ V|H_ 'vw'
W ViL—
twer T
towe
__ ViH—
OE Vie—
toHr
tos toH
DQ+-DQs \\;':: {_ vaLD paTAIN OPEN
WRITE CYCLE (OE CONTROLLED WRITE)
!— tRc
tras ap
— —_ e ——— -
RAS \\:::'_ \ / \ -
tcap tesH
—=—1RcD tRsH terp
— ViH— tcs
cs e _/ \ [
: tasr tRAH ‘—«-!—CA—"L—
Vik— F Row COLUMN
A vii— ADDRESS ADDRESS
tasc
_ ViH—
w viL—
38 ViH—
Vin— 6 OAAAN VALID AAAAAAAA XX XAAAA XXX X AAAAAA
0oy, COOOOKMK.  onmaen, K X0COCO0GORCOOCCEONXNNK

m DON'T CARE

<
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KM44C4102A/AL/ALL/ASL CMOS DRAM

TIMING DIAGRAMS (Continued)
READ-WRITE/READ-MODIFY-WRITE CYCLE

tRwe -
tRaA Rp___|
N WYy —
RAS ™ & tRAL: \
ViL— | !
1 : .
; tcsH
| tcrp l tcrp
i trcp 1RSH

. ViH— ics T———

Cs ViL— tRaD \

t

ASR tran 1—-44— tcAH
ViH= ROW

. A Vi— ADDRESS COLUMN ADDRESS

!_. tcwo F towL —

F=——f— trcs trRwD tRWL .
"l T 0N
t
w Vil— AA S YA AWD S —

YOEA — s |
ViL— Y toeo | | e tOEH i kY,

. tcac —— toez| tos o !

. RAC bt = =—tDH-=—
L

Vior — | VALID VALID Q'.'.'.'“'.V’V".v"‘vw"
DQ1-DQ4 VioL — g tez @ DATA-OUT DATA-IN "."A“"‘A“‘A’A’A.A‘A’?.Y’?.

STATIC COLUMN MODE READ CYCLE

trasc e tRP —d
[— ViH— -
Y .
RAS Vie— Nt ) Z ) \
tAsR—l—-— tran tsc tsc tRAL '-’* tAH
A ViH— ROW COLUMN N COLUMN COLUMN {
Vie— ADDRESS ADDRESS ADDRESS /7 ADDRESS

! 1
1RAD ‘ T teRe
taR b= tCP|—— }~=——tRsH
_ ’ ViH— tcse —— sG]
s Vi— S / & / Sl
t t
| tRes tRCH—=— '* tres Ron
- Vin— AAAAAAYAAANAANN ]
W e L
vi— QEOAKRAOAA0
trRoH——
o ViH—
ot A
Vi —
IL ¥
toEA| [E’E toEA toez
tcac toez 1
AT tOFF
e —t | tap—]
AL tAOH!AA {cac
tRac

VoH— VALID VALID 7 VALID E
DQ1-DQs DATA DATAY DATA

VoL— ]

tcu—»’——v—— torz
m DON'T CARE
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KM44C4102A/AL/ALL/ASL CMOS DRAM

TIMING DIAGRAMS (Continued) .
STATIC COLUMN MODE WRITE CYCLE (W controlled early write)

tRasc tRP —=—i
J— Vin— _— 'S
RAS ™ \
ViL—

tRAD tRaL
tASR——— 18an —-—itAsc }——-410AH F»Cﬁi

A Vin— ROW COLUMN COLUMN 7 COLUMN

ViL— ADDRESS A\ ADDRESS ADDRESS )\ ADDRESS

f_————tawr tcp—— [ tRsH
t | tesg| | ler L
RCD tasc I ! torp

— ViH— tesg }
Cs

ViL—

I'SCI ’ b ;Wl tow
— —twecs
twes —-—? H- tweH tRWL

w - \—" vy

ViL— twi
o ViH—
OE Vi —

toHR
tos L tox

VIH.—— Y A A A AV A ARAAAA ANSARAAARN

DQ+-DQ. OO0 )~ VALID VALID VALID: V4 OO
w0 v OGO, Bai DATA oara_ XAXSAOOGCAN0

STATIC COLUMN MODE WRITE CYCLE (CS controlled early write)

trp

trasc

e Ty Zp—:

ViL—
tasr tRAH | l———chH H—tcAH L— tRAL ——=—
ViH— ROW COLUMN d_ COLUMN COLUMN
A Vie— ADDRESS. ADDRESS ADDRESS ADDRESS

) 1 U

tawm - }_.__tcnp —
=——1tRAD tASC it tcp F—— tRsH —
rtasc tosc |

—— ViH— tcsc
cs - ViL— S Z S [ ‘ﬁ
trReD tse = towL
wes

twi r twi
twes twer | | W tweH tRWL ——

RAS

T

W ViH— \L——« twp—— - twe twos /
ViL— . -

oF V=
Vi—

toHr
tos et tpH tos —’—TDH tDs L o
S EBR oare_ IRAEARANAR
m:;orw CARE

& 79b4Hl4e 0019307 204 MW
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KM44C4102A/AL/ALL/ASL

CMOS DRAM

TIMING DIAGRAMS (Continued)
STATIC COLUMN MODE READ-MODIFY-WRITE CYCLE

—

trasc

RAS Viu—
ViL— s [ }_
tasr ——TtR
, A P
A = ROW ) COLUMN ADDRESS COLUMN ADDRESS
ViL— ADD 4 =
tasc  tcaw ———‘-Ltoap
tRaD tsrwe tRAL
— e
cs Vin— S tLwap tRwL ‘P
ViL—
|—=——1RCcD tewp :
twp
: | tros tawo { tawp t—— 1CWL-J
w Vin— N v""qv XX RIR
w $
o T s \ T
trwo = 'OEHI-O-4 twp
OE :'H— ] ’ -K ] toep
- L— toep '
toea ALW vy tosz
tps
— | toy
t,
“ trac ez oM ! F—=——toEA
o A VAV VY V.V V.V.V.V,V,V,V;
ViioH o D v SO OO0V
DO1DQs 0 ouT \ N ouT AP AQOROORXN)
torz ——
STATIC COLUMN MODE MIXED CYCLE
J— Vi — m—————
. RAS Vi— i /
tcp
_ Vin—
cs ViL—
1ASR
. ) |
A M ROW COLUMN COLUMN
Vil— ADD ADDRESS ADDRESS
tRcs ——
- tawp tcan
_ ViH— ——twp
R )/ T
y taa W—- -
t
S taLw OED
r toea
— ViH—
o] viL—
oz jtoez
toHR ‘—I I—_ — ton
—— F=—taa— taow tDs 1~
v tos |i toH .
1wt — 4
— Dour D D m
DQ4-DG. Din ouT IN
v ViioH — ! ;_1 !
| I |
WRITE } READ ‘ READ [ WRITE

m DON'T CARE

sy
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KM44C4102A/AL/ALL/ASL

CMOS DRAM

TIMING DIAGRAMS (Continued)

RAS-ONLY REFRESH CYCLE
NOTE: W, OE = Don’t Care

RAS

ViL—

Vin— """""""'f!S

tRC

tRAS

trPC

tcrp
Vin—
Vit—

tasR

tRaH

ViH—
ViL—

ROW
ADDRESS

CS-BEFORE-RAS REFRESH CYCLE
NOTE: W, OE, A =Don't Care

RAS

0Q4-DQ4

= —_
vl SRR

ViyoH— \

VioL— f

torr

OPEN

m DON'T CARE

L ms ungg
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KM44C4102A/AL/ALL/ASL CMOS DRAM

TIMING DIAGRAMS (continued)
HIDDEN REFRESH CYCLE (READ)

tre tre
tRa —— tRp——| —1RAS [ tRp ——
- vin— " ¥ f %—!
w ) ) \
tar
t tRCB—~1—=—1RsH
CRP .
J-—— r~1rAD tRAL p————tCHR ICRP——-’T
s Vik— ‘
ViL— j Jﬁ Z
tasr—r— "] tRAx teat— tAH
A e ew COLUMN ADDRESS
ViL— -
tres tRRH
Vig—
W
Vie— ‘lA».x_l
| toEA
5 Vin— tROH —
ViL— one ’_—_tOFF
toLz
Vou— tRAC ——.-’ » loez
DQ4-DQ4 v m VALID DATA-OUT )
oL—
F
HIDDEN REFRESH CYCLE (WRITE)
— e —tpg - - tRC
v tRAS tRp ~— f=————tRAS l_tgp_
RAS " e tAWR———=]
ViL— | S 7 S &;.__
tcrP f—— tacp——=t———1tRgH —— tCHR tcr
ViH—
[ tRAD Z
ViL— J thsc S '
tasR—— «J s oA
VIH—
* Vie— m i%\g 25’532"3“; "f’A”A‘A’A’A’A‘A‘A’A’A’A‘A'A’A’A‘A‘A’A’A‘A’A’A”A’A’A’A’A'A‘;’"”
sl )
ViH— tr I O X A Y Y Y A Y Y Y Y TV
I I
twp
ViH—
1DHR
tps - toH
Vig— ; —\
DOy ' OPEN
DQ+-DQ Vi— —————i VALID DATA-IN 4 m ON'T GARE
PSis ungg 690
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KM44C4102A/AL/ALL/ASL CMOS DRAM

EM'NG DIAGRAMS (Continued)
CS-BEFORE-RAS REFRESH COUNTER TEST CYCLE

f 1RAS l——tRP ——

|
J— ViH— a
RAS ViL— N Z \
JEiL fetCHA ‘}———[cp‘r-—-—-{ - M_iRSH. = | vore |
VA \ v
READ CYCLE tRAL 1 F taH
ViH_ VANIN MNNNNARINNNNNNNNNA N —f
C e KOG coLuu Aooress XX
tre tRcK
_ Vin—
LA o KSR
taa i { F=1RCH ——
__ Vin— —-—c-;o—IOEA
OE Vi \
i‘ teuz L‘JtOFF’
- 1]
DQ;-D04 \\//Z':: l m VALID DATA-QUT
WRITE CYCLE 'rl"fi_ F_tcAH,;{,
Vin— IOV IO VI TR 5
S St ST
tweH
ViH— %7 twp TAvAv eavaAvavLY)
W v Q08 K0 OO
— ViH—
OE Vi
| tos | toH——
DO+-DQ4 \\;'H_ OPEN L vaupoatam
L= .
READ-MODIFY-WRITE CYCLE ol toan—t—
A \\;l:: ¥ [ COLUMN ADDRESS
trcs '
_ ViH— 7 " X ' 4 e
w ViL— ’&A’A‘A’A’A‘A’A‘A’A‘A‘A‘A’A’A’A‘A‘A‘A‘A"‘A’I' e - —toWD -~ 4_‘ .
towL
—‘ftRWL—-*E

ViH— A7
Vii— ANV

toH

XAXAXXAKX XXX
.A A’A A’A‘A AVAVATATATA' ,__‘J
o |
VioR— fDATAC DATA '\
DQrDA: ouT N 4
" T I
m DON'T CARE
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CMOS DRAM

KM44C4102A/AL/ALL/ASL

TIMING DIAGRAMS (Continued)

TEST MODE IN CYCLE
Note: OF, Address: Don't Care

tras

/ AN

e
s 5
[
Z

BB

LKL,

tore

" DQDQ,

TEST MODE DESCRIPTION

The KM44C4102 is the RAM organized 4,194,304
_ words by 4 bit, itis intemally organized 1,048,576 words
by 16 bits. In “Test Mode”, data are written into 16
sectors in parallel and retrieved the same way.
Column address bit A,, A, are not used. If, upon read-
ing, 16 bits are equal (all “1” or “O”'s) the Q pin indi-
cates a “1”.
If they were not equal, the Q pin would indicate a 0"

OPEN

DON'T CARE

In “Test Mode”, the 16M DRAM can be tested as if it
were a 1M x 4 DRAM. W, C5-BEFORE-RAS Cycle (Test
Mode in Cycle) puts the device into “Test Mode™. And
CS-BEFORE-RAS REFRESH CYCLE “or” RAS-only
Refresh Cycle” puts it back into “Normal Mode”. The
“Test Mode” function reduces test time (1/4 in cases
of N test pattern).
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KM44C4102A/AL/ALL/ASL CMOS DRAM

PACKAGE DIMENSIONS
24-LEAD PLASTIC SMALL OUT-LINE J-LEAD (300MiL) Units: Inches (milimeters)

0.027 (0.69)
MIN

"ﬁﬁﬁf_lf‘lﬁ i W
ge g2 BE 3§
) C) Ele dig 6|8 gig
2in @l @i
g8 SR8 B85
oo olo o|e clo
(o] .
, — o
10 A W B M
0.670 (17.02) 0.128 (3.25)
0.680 (17.27) i 0145 @3.66)
Ty
=
Q] 0.004(0.1) ﬁ
0.050(1 27)’ I 0.015(0.38) ‘_t ’ 0.026(0.66) |
TYP | [ 0.021(0.563) | 0.032(0.81)
0.050(1.27)
MAX

24-LEAD PLASTIC THIN SMALL OUT-LINE PACKAGE TYPE(Hl) (300MIL, Forward and Reverse Type)

0.03(0.80)
TYP

L

HEHBAA AHAHAAH
D O

(o]
sHBHHEHEH HHBHHH

0.298 (7.57)
0.302 (7.67)

I 0.324(8.22) ’

| TYP i

. 0.359 (9.12)
0.367 (9.32)

5|8
0671 (17.04) bt
g N~
0679 (17.24) 313
olo 0.005 (0.13)

0.008 (0.20)

1

Slowew] GUHHATATTIAR

0.048 (1.22) 0012 (0.30)
0.052 (1.32) 0.020 (050) 0.037 (0.95)
TYP -

0.016 (0.40) l
0.024 (0.60) i
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KM44C4102A/AL/ALL/ASL

CMOS DRAM

PACKAGE DIMENSIONS
24-LEAD PLASTIC SMALL OUT-LINE J-LEAD (400MIL)

A e e o I |

Units: Inches (millimeters)

-

0.025(0.64)
MIN

|

P

ELECTRONICS

_ i =
e 1333 =
) ol slo Sl §
= gz
o ol gl 9
o] | = £
8 e I e e et o
0.725(18.42) '0.144(3.66) i
MAX
y
Blesmon] GO
0.050(1.27) __t[ 0.015(0.38) J 1 0.026(0.66)
TYP | 0.021(0.53) | -0.032(0.81)
N 0.050(1.27)
MAX
24-LEAD PLASTIC THIN SMALL OUT-LINE PACKAGE
(400MIL, Forward and Reverse Type)
003(080)
TYP
HHHHEH HHHHEHHH FJ —
e 1 ’
= e gz
gg S clz
) O g5 gF g
Slo =] ol
o
\__ Y.
HHHHEEH BEHEBEEH = —=
gia
0.723 (18.36) oz
0.727 (18.46) 8|3
Sia 0.005 (0.13)
) 0.008 (0.20)
r \
Blewsos] G A
0.048 (1.22) 0.012 (0.30)
0.052 (1.32) 0,020 (0.50) 0.037 (0.95)
: TYP
0016 (040) | |
0024 (060) I |
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