KM44C4104A/AL/ALL/ASL CMOS DRAM

4M x4 Bit CMOS Dynamic RAM with Extended Data Out
FEATURES , GENERAL DESCRIPTION

« Performance range: The Samsung KM44C4104A/AL/ALL/ASL is a high
speed CMOS 4,194,304 bit x4 Dynamic Random
Access Memory. Its design is optimized for high

thac | teac tre turc

KM44C4104A/AL/ALL/ASL-S | 50ns | 13ns | 90ns | 20ns performance applications such as mainframes, mini
KMA4CA104AALALL/ASL-G | 80ns | 15ns | 110ns | 24ns computers, graphics and high performance portable
computers:

KM44C4104A/AL/ALL/ASL-7 | 70ns | 20ns | 130ns | 29ns
KM44C4104N/AL/ALL/ASL-S | 80ns | 20ns | 150ns | 3dns The KM44C4104A/AL/ALL/ASL features EDO Mode
operation which allows high speed random access of
memeory cells within the same row.

« Fast Page Mode with Extended data out

+ CAS-before-RAS refresh capability CAS-before-BAS refresh capability provides on-chip
* RAS-only and Hidden Refresh capability . auto refresh as an alternative to RAS-only refresh. All

+ Fast parallel test mode Capability . inputs and outputs are fully TTL compatible.
« TTL compatible inputs and outputs
+ Early write or output enable controlied write The KM44C4104A/AL/ALL/ASL is fabricated using

+ 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)

Samsung's advanced CMOS process.

FUNCTIONAL BLOCK DIAGRAM
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KM44C4104A/AL/ALL/ASL CMOS DRAM

PIN CONFIGURATION (top views)

» KM44C4104 AJ/ALJ/ALLJ/ASL) - KM44C4104 AT/ALT/ALLT/ASLT  + KM44C4104 ATR/ALTR/ALLTR/ASLTR

AK/ALK/ALLK/ASLK AS/ALS/ALLS/ASLS ASR/ALSR/ALLSR/ASLSR
S W
vecd 10 241 vss Voo T} 19 24| Vss Vss 0] 24 1§D Vee
paq [ 2 231 DQy ooy ] 2 23 =11 004 pQ, 23 O 2D ooy
DQ20Q 3 220 DQ3 DO, @] 3 2210 bQs DQ; 0T 22 3 [ bQ2
wQs 21 CAS W]+ 211 CAS CAS I 2 4w
RAS 5 20p oF BAS T 5 20T o8 OE 0 20 5[ RAS
NG.[] 6 19 Ag NC. ] 6 19D Ag Ao ] 19 s NC.
Aol 7 180 As ApO]7 18D A As ] 18 7D Aw
A8 17 A7 Ao} 8 17 [ A Az ] 17 s Ao
s K] 16 As A9 16 D0 As As ] 16 91 Ay
A2 10 150 As Az ] 10 15 0 As As ] 15 10 A
Asgnn O 140 Ag ATt O 14 £ As am]ie O nfmag
Vee q 12 130 Vss Vec ] 12 13 |1 Vss Vss [T 13 12 [0 Veo
—
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
CAS Column Address Strobe
W Read/Write Input
OE Data Output Enable
Vee Power(+5.0V)
N.C No Connection
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KM44C4104A/AL/ALL/ASL CMOS DRAM
ABSOLUTE MAXIMUM RATINGS
Parameter Symbol Rating Units
Voltage on Any Pin Relative to Vss ViN, VouT -1t0 +7.0 \
Voltage on Vcc Supply Relative to Vss Vce -1to +7.0 ‘ A
Storage Temperature Tstg -55to + 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 (Voltage referenced to Vss, Ta=0 to 70°C)

Parameter Symbol Min Typ Max Unit
Supply Voltage Vee ' 45 5.0 5.5 A
Ground Vss 0 0 0 \
Input High Voltage ViH 2.4 — Vee + 1 \
Input Low Voltage ViL -1.0 — 0.8 A

DC AND OPERATING CHARACTERISTICS (Recommended operating conditions unless atherwise noted)

Parameter Symbol| Min | Max | Units
KM44C4104A/AL/ALL/ASL-5 110 mA
Operating Current” KM44C4104A/AL/ALL/ASL-6 cet ) 100 mA
(RAS and CAS Cycling @trc=min.) KM44C4104A/AL/ALL/ASL-7 90 mA
KM44C4104A/AL/ALL/ASL-8 80 mA
KM44C4104A 2 mA
Standby Current KM44C4104AL loca : 1 mA
(RAS=CAS=W=VIn) KM44C4104ALL 1 mA
KM44C4104ASL 1 mA
KM44C4104A/AL/ALL/ASL-5 110 mA
RAS-Only Refresh Gurrent* KM44C4104A/AL/ALL/ASL-6 locs i 100 | mA
(CAS=Vin, RAS Cycling @trc=min.) KM44C4104A/AL/ALUASL-7 90 mA
KM44C4104A/AL/ALL/ASL-8 80 mA
KM44C4104A/AL/ALL/ASL-5 110 mA
Hyper Page Mode Current” KM44C4104A/AL/ALL/ASL-6 lcca 3 100 mA
(RAS=ViL, CAS, Address Cycling @trc=min.) KM44C4104A/AL/ALL/ASL-7 90 mA
: KM44C4104A/AL/ALL/ASL-8 80 mA
KM44C4104A 1 mA
Standby Current KM44C4104AL fccs ) 300 HA
(RAS=CAS=W=Vcc-0.2V) KM44C4104ALL 200 LA
KM44C4104ASL 200 #A
KM44C4104A/AL/ALL/ASL-5 110 mA
CAS-Before-RAS Refresh Current* KM44C4104A/AL/ALL/ASL-6 locs ) 100 mA
(RAS and CAS Cycling @trc=min.) KMA44C4104A/AL/ALL/ASL-7 90 mA
. KM44C4104A/AL/ALL/ASL-8 80 mA
Battery Back Up Current Average Power Supply Current,
Battery Back Up Mode, Input High Voltage{Vin)=Vcc-0.2V
input Low Voltage(Vit)=0.2V CAS=CAS-Before-RAS ﬁmﬁﬂgiﬁ; Iccr - ;gg a 2
Cycling or 0.2V DQ1~DQ4=Don't Care trc=62.5xs{L-Ver) “
125¢s(SL-Ver.), tras=tras < min~300ns
PRimsungy .
ELECTRONICS 7964142 0019373 Ta2 |




KM44C4104A/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 )
TW=DE=An-A10=VG0-0.2V or 0.2V KM44C41 04ALL Iccs - 300 uhA
DQ1-DQ4=Vee-0.2V, 0.2V or Open
Input Leakage Current I 10 10 A

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

Output Leakage Current

(Data out is disabled, OV <Vaur<Vco) oy | -10 1 10 A
Output High Voltage Level (loH=-5mA) Vo 24 - v
Output Low Voltage Level (lo.=4.2mA) Vou - 0.4 v

*NOTE: loct, lecs, leca and lccs are dependent on output loading and cycle rates. Specified values are obtained with
the output open. lcc is specified as an average current. In Icc1 and Icca, Address can be changed maximum
two times while RAS=VIL. In Iccs, Address can be changed maximum once within one Hyper page cycle.

CAPACITANCE (ta=25°C, Vce=5V, f=1MHz)

Parameter Symbol Min Max Unit

Input Cépacitance (Ao~A10) Civi - 5 pF
Input Capacitance (RAS, CAS, W, OF) Cinz - 7 pF
Input Capacitance (DQ1~DQa) Coo - 7 pF

AC CHARACTERISTICS (0°C<Ta<70°C, Vco=5.0V+0.5V, See notes 1,2)
Test condition: Vin/Vii=2.4V/0.8V, Voh/Vol=2.0V/0.8V, Output Loading CL=100pF

-5 -6 -7 -8
Parameter Symbol 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 | 133 155 185 205 ns
Access time from RAS RAC 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 3,1
CAS to output in Low-Z . toz 3 3 3 3 ns 3
OE to output in Low-Z towz 3 3 2 3 ns 3
Output buffer turn-off delay from CAS tcez 3 13 3 15 3 20 3 201{ ns 7,15
Transition time (rise and fall) fr 2 50 2 50 2 50 2 50| ns 2
RAS precharge time trp 30 40 50 60| - ns
RAS pulse width | tas | 50 10K | 60 10K | 70 10K | 80 10K | ns
RAS hold time tRsn | 13 15 20 20 ns
CAS hold time s | 38 45 50| 60 ns| 16
CAS pulse width tecas 8 10K | 10 10K | 15 10K | 20 10K | ns 4
RAS to CAS delay time RGO 20 37| 2 45| 20 50 | 20 60| ns 1
RAS to column address delay time trap | 15 25| 15 30| 15 3B 15 0 ns
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KM44C4104A/AL/ALL/ASL CMOS DRAM

"AC CHARACTERISTICS (continued)

-5 -6 -7 -8
Parameter Symbol Units | Notes
Min| Max | Min| Max | Min| Max | Min[ Max

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 wH | 10 10 10 10 ns

Column address set-up time tasc 0 0 0 0 ns

Column address hold time 1CAH 8 10 15 15 ns

Column address hold time referenced to RAS R 40 45 55 60 ns 6
Column address to RAS lead time trAL 25 30 3| 40 ns

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

Read command hold time referenced to CAS RCH 0 0 0 0 ns 9
Read command hold time referenced to RAS tRRH 0 0 0 0 ns 9
Write command hold time tweH 10 10 15 15 ns

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

Write command to RAS lead time tRWL 13 15 20 20 ns

Write command to CAS lead time towL 8 10 15 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 towr | 40 45 55 60 ns 6
Refresh period (Normal) {REF 32 32 32 32| ms

Refresh period (L-ver) {REF 128 128 128 128| ms

Refresh period (SL-ver) {REF 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 twp | 73 85 100 110 ns 8
Column address to W delay time tawo 48 55 65 70 ns 8
CAS oprecharge to W delay time tcpwp | 53 60 70 75 ns 8
CAS sat-up time (CAS-before-RAS refresh) tcsr | 10 10 10| 10 ns

CAS hold time (CAS-before-RAS refresh) ter | 10 10 15 15 ns

RAS to CAS precharge time tReC 5 5 5 5 ns

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

Access time from CAS precharge toea 30 35 40 45| ns 3
Hyper Page cycle time tHPC 20 24 29 34 ns 17
Hyper Page read-modify-write cycle time twpRwe| 62 Il 86 96 ns 17
CAS precharge time (Hyper Page Cycle) o 10 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 trace | 30 35 40 45 ns

OF access time toEA 13 15 20 20} ns

OE to data delay tom | 13 15 20 20 ns
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KM44C4104A/AL/ALL/ASL CMOS DRAM
AC CHARACTERISTICS (continued)
-5 -6 -7 -8
Parameter Symbol Units ; Notes
Min| Max | Min| Max | Min{ Max | Min| Max
Qutput buffer turn off delay time from OF toez 3 13 3 15 3 20| 3 20| ns 7
OE command hold time toed | 13 15 20 20 ns
Write command set-up time (Test mode in) twrs 10 10 10 10 ns 12
Wiite command hold time (Test mode in) WTH 10 10 10 10 ns 12
W to RAS precharge time (C-8-R refresh) twrp | 10 10 10 10 ns
W to RAS hold time (C-B-R refresh) twRH | 10 10 10 10 ns
Output data hold time tDoH 5 5 5 5 ns
Output buffer turn off delay from RAS Rez 3 13 3 15 3 20| 3 200 ns 7,18
Output butfer turn off delay from W twez 3 13f 3 15| 3 20f 3 20| ns 7
W to data delay tweo | 15 15 20 20 ng
OE to CAS hold time tocH 5 5 5 5 ns
CAS hold time to OF toHo 5 5 5 5 ns
OE precharge time toep 5 5 5 5 ns
W pulse width (Hyper Page Cycle) twee 5 5 5 5 ns
RAS pulse width (LL-ver) tRass | 100 100 100 100 us 16
RAS precharge time (LL-ver) tRPS 90 110 130 150 ns 16
CAS hold time {LL-ver) tews | -50 -50 -50 -50 ns 16
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 tRC 95 115 135 155 ns
Read-modify-write cycle time trwc | 138 160 190 210 ns
Access time from RAS tRac 55 85 75 85| ns | 3411
Access time from CAS tcac 18 20 25 25) ns | 345
Access time from column address A 30 35 40 45| ns 31
RAS pulse width tRAS 55| 10,000 65| 10,000( 75 10,000 85{ 10,000 ns
CAS pulse width toas 131 10,000 15| 10,000 20| 10,000 25| 10,000 ns
RAS hold time trsn | 18 20 25 25 ns
CAS hold time tos | 43 20 55 65 ns
Column address to RAS lead time tRAL 30 35 40 45 ns
CAS to W delay time towo | 4 45 55 55 ns 8
RAS to W delay time twp | 78 90 105 115 ns 8
*| Column address to W delay time tawp | 53 60 70 75 ns 8
Hyper Page cycle time tHPC 25 29 34 39 ns
Hyper Page read-modify-write cycle time tHeRwc | B7 76 91 101 ns
756
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KM44C4104A/AL/ALL/ASL

CMOS DRAM

TEST MODE CYCLE (continued)

-5 -6 -7 -8
Parameter Symbol Units | Notes
Min| Max | Min| Max | Min| Max | Min| Max
RAS pulse width (Hyper Page Cycle) tRASP 55 200,000 | 65 {200,000 | 75 |200,000] 85 200,000 ns
Access time from CAS precharge tora 35 40 45 50| ns 3
OE access time toEA 18 20 25 250 ns
OE to data delay toeD 18 20 25 25 ns
OE command hold time tOEH 18 20 25 25 ns

TEST MODE DESCRIPTION

The KM44C4104A/AL/ALL/ASL is the CMOS DRAM
organizied 4,194,304 words by 4 bit internally
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 AQ is not used. If
upon reading, two bits on one I/O pin are equal (all "1"
or "0"s)the I/O pin indicates a "1". If they were not
equal, the 1/O pin would indicate a "0". In "Test Mode".
the 4Mx4 DRAM can be tested as if it were a 1Mix4

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.

. VIH{min) and Vi{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 alt inputs, without thrc and
tHPRWGC.

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

. Operation within the trRcD(max) limit insures that

trac(max) can be met. trco{max) is specified as a

reference point only. If tRcp is greater than the

specified tRep(max) limit, then access time is
controlled exclusively by tcac.

Assumes that trRep > treD (max).

tAR, twcr, toHR are referenced to trap(max).

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

. twes, trwp, tcwp and tawp are non restrictive
operating parameters. They are inciuded in the
data sheet as electric characteristics oniy. 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 towp>tcwp(min), tRwo >
trwo(min) and tawp >tawp(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 are satisfied, the condition
of the data out is indeterminate.

17.

DRAM. W and CAS before RAS Cycle (WCBR, Test
Mode In Cycle) puts the device into "Test Mode", and
"CAS before RAS Refresh Cycle" or "RAS Only Refresh
Cycle" puts it back into "Normal Mode". In the Test
Mode, "W and CTAS before RAS Refresh Cycle"
peforms the refresh operation with internal CBR refresh
address counter. The "Test Mode" function reduces
test time(1/4 in cases of N test pattern)

. 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.

Operation within the trap(max) limit insures that

trac(max) can be met. trap(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,

12. These specifications are applied in the test mode.

. In test mode read cycle, the value of 1RAC, 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.

trez(max), tcez(max), twez(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.

if RAS goes high before CAS 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 = tcp (min), Assumn tr=2.0ns

11.

14.

15.

16.

Sansung)
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KM44C4104A/AL/ALL/ASL CMOS DRAM

TIMING DIAGRAMS.

READ CYCLE
trc
trs b trp —
-y
BAS Vin \ tan /L
Vi —
terp taco trsh terp
N Vin — toas o
CAS \ , j
Vii — Z
. tesH
tasr tran tasc I
Vin = " ROW |\ " COLUMN
A Vi — ADDRESS ADDRESS
|
- |=—rtrap tRaL = trmH —e
’—incs— tren

g

Vi —
Vi —~ .

AA

— Vin — :
o A
Vii — K

toea ‘-toez-—
~——tcac —= toez
trac tREZ —=—t
Von—
DQ,-DQ, OPEN VALID DATA-QUT E—
VoL~ =
- toLz
DON'T CARE
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KM44C4104A/AL/ALL/ASL

CMOS DRAM

TIMING DIAGRAMS (continued)
WRITE CYCLE (EARLY CYCLE)

trc
tans tap —={
Vi —— X :
RAS \ tam \
VH.. - A
tere trco trsH tore
>>—‘ tesH
o Vi — X tcas / B4
o Vic “W =~ lpan—=t \r b /
tasn tran tha
tascr=—= = toan—=
v — ADDRESS ADDRESS
I 7
twen -J
) towe
Vg — Z
twer
twes [=—
trwL
OE \
Vi
tos ton
Vi — VAV AV AV AV AV A AV AV AN AV AV AV AV AV WAV AVAVAVAVAVAV AV
0,00 v XX XXX IIXHIKHIC I XXX XXX
o DT, N A NI

torr

-

WRITE CYCLE (OE CONTROLLED WRITE)

tac

tras

N

e
[

Fiﬁp——

trco

tasH

tesm

= R Lﬁﬂ\ —
A Mﬁﬂz@g =T
e :

S 1 O S
savo0, " w T e

DON'T CARE
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KM44C4104A/AL/ALL/ASL CMOS DRAM

TIMING DIAGRAMS (continued)
READ-MODIFY-WRITE CYCLE

trwe
. trp -]
Vi — ——:\ RAS
RS, - v \_
1
tere AR
treo trsH
Vi — —lcas /_
CA3 Vi o— tash b tRAD — L |
toms
tRAH famed] tasc ._..* bt tean
Vin — -
ROwW COLUMN
A Vii — p 9
tawp ’——-tRWL__{
tewo f— towl —]
- ‘WP
w Vin = tcac ] :\
Vi — tawp N
tan
toEa
OF \ /
Vi —
L T
, teac e toez —]
DQ,-DQ, VWOH T " VALD
VioL — . DATA OUT
forz
HYPER PAGE READ CYCLE .
—_— tRASP l— tAP
I VR — \ b———tAaHcr — /
RAS ViL — tAR ”
tHPC tHPC tHPC—
tcRP tRCD tcp
VIH — ' — tRAD—] Hm—ya\ o8 ‘—-’\ ol f
CAS ViL — ed
Pse 1CAH
msn_.'___tRAH t‘ic._i_}:__ toan o Ry F—taez
ViR = ROW [ COLUMN CcoL. COL.
A viL — ADDR | ADDRESS x ADDR -LADDR
[ I tRRH
tRCS
—tRCH
— 4
VL — t"l”‘ . ] wono
tcPA — taa -~ tAA
tCPA
tas— 1CAC - tocH | tcHo
OE Vit — -
t0EP +toEz —+f
le— tCAG—+{ ,.. .
tRAC tDoH Loz toez
- "\
Vor — VALID H h
BB you omom}@( £ D@( s A /7
[-tcLz g
VALID
DATA OUT
m Don't Care
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KM44C4104A/AL/ALL/ASL CMOS DRAM

TIMING DIAGRAMS (Continued)
HYPER PAGE WRITE CYCLE (EARLY WRITE)

trase trp
RAS - tar f—=— tance —|
_ 4 r
% tec 4
SR taco tep i tep oo trsH —=]
Ve — F=—tcas —=] T ¥ toas—
CAS v, — tran \\ p \_ /
- tasg=p— tasc tasc
tash tosn tean = |tew
tean
Viy — e !
A ROW COLUMN COLUMN COLUMN
Vi — ADD ADDRESS ADDRESS ADDRESS
— tRAD ——| = tweh = twor —= twes - twiH =
twe:
= CVm — e twp ——d ket twp —]
Vie — X
' J - al—1 towt
towL i towl | T tRwL —
_ Vin —
OE
Vi — -
tos ton tos ton tos ton
pQ.ba, M T VALID VALID VALID
v DATA:IN DATA-IN DATA-IN
— N .
tora )
HYPER PAGE READ-MODIFY-WRITE CYCLE
v trase
RAS "o tan b~ -—
Vie — ‘ A
cRP terwe = tasy trp
tesh top ||
— Vin — ¢ R t
RS y RAH \ CAS \ teas /¢
Vi = e top 4% — tase |-
tasn tasc toaH towL X tow
1 tean tawl —
- 4 y y Y VaVav;
TR sty DRRKSEIIESEEEELEK
Vi — b ¥ ADD?ES *x QAAAAAANNAASAANANAN
trap trac
l--—— tacs twe twp Bl
_ Vg — N / X
W v town w l tewn \y
L - t
tawn
GE VIH -
Vie — tos
DQ,-DQ,4 Vo™
VioL— X
o VALID VALID toz VALID VALID
DATA-OUT DATA-IN DATA-QUT DATA-IN

m DON'T CARE
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KM44C4104A/AL/ALL/ASL CMOS DRAM

HYPER PAGE READ AND WRITE MIXED CYCLE

. tcp
trasP
ViH — Y READ{CAC) | READ(CPA) i WRITE ! READ(AA) y
RAS ViL \ : : i Z \_
-_— K ' 1 1
T i | .
tar tHPC tHPC tHec
tcp tcp
fe— tcp—]
Vin — X L— ¥ y N tcas | A
CAS toas t—tGAS—>
ViL — \x \ 1/ \
trRaH |
tasr tasc | (tcaH tcan tasc .tﬁA.H
S <—tl,asc_H f—n] -
A Vin = ‘Row’x COLUMN X‘ COLUMN ) COLUMN coL )
ViL — \ADDR/X ADDRESS.YY.  ADDRESS ADD | ADDR
T ) |
tres tRCH tRCH
R
1RGH o cs tweH
twes
w Vi — o ‘\ - 3 3
ViL —
- twpe
tweD
ViH — topa f—
o s XXXX
VL — l
. t
tOE.AL—’ twez toH tREZ
toac—] L fe—— AR —- —
tan — twez tbs
tRAC | ez —vy

oa-Dae M T VALID VALID ™ vaup | IN vaup
VoL — | DATA-OUT | DATA-OUTY Y DATAN Y/ ATA-OU';}
tcLz

m Don't Care
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KM44C4104A/AL/ALL/ASL

CMOS DRAM

TlMlNG DIAGRAMS {Continued)
HIDDEN REFRESH CYCLE (READ)

tac [ :
AP
tras i [ A P
Vi — y f S e i
BAS \ AR / \ /
Vie — k. \
forp trco tagh ——={
O ¢
Viy — CHR "
= L/ A\ V
ViL — 3 .
tasn tRan tasc e tonn—]
A Vin = 1 Row COLUMN /
Vi — | ADDRESS ADDRESS N
L
: —trap twre | ture
I——tﬁcs—- tark -
Vin — 2
W VIH W
e —
e }.— tREZ
— Vip — tosa
OE IH
Vie —
= tcac —— twez toez
tasc F—tosz ——
Von — -
DQ;-DQs VALID DATA-OUT
Voo — ez k. o

HIDDEN REFRESH CYCLE (WRITE)

thc tre
tan thp —=t — tans trp —

Y — o

Sy, - \ " /N /l \
fore treo trsH——

I Vin — F=—tewr
o' / \\t

(A :
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KM44C4104A/AL/ALL/ASL CMOS DRAM

T"V"NG DIAG RAMS (Continued)

RAS-ONLY REFRESH CYCLE
Note: W, OE=Don't Care
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KM44C4104A/AL/ALL/ASL : CMOS DRAM

TIMING DIAGRAMS (Continued)
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KM44C4104A/AL/ALL/ASL

CMOS DRAM

TIMING DIAGRAMS (continued)

TEST MODE IN CYCLE
Note: OE, Address: Don't Care
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KM44C4104A/AL/ALL/ASL CMOS DRAM

PACKAGE DIMENSIONS

24-LEAD PLASTIC SMALL OUT-LINE J-LEAD (300MIL) Units: Inches (millimeters)
- 0.027 {0.69)
‘l MIN
o B o I B M o e Y W ——
: gle 828 g3
) SRS elg 3|8 gie
D Olzs Bligs 2
oo o|oc o|o I=1¢=]
| o]
S T T T T T
0.670 (17.02) ) 0128 (3.25)
0.680 (17.27) , 015 065
-
0.050(1. 27)| ‘ 0.015{0.38) 4 | 0.026(0.66)
TYP [ 0.021(0.53) i 0.032(0.81)
| ©0.050(1.27)
MAX

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

003 (0.80)

TYP

FPHEAHAA HAAAHHA —

D O

0 )
BEHd88 dHHHHGS — 1

0671 (17.04)
0679 (17.24)

0.298 (7.57)

0.302 (7.67)
0.367 (9.32)

0.324(8.22)
TYP
0.359 (9.12)

0.039(1.0)
0.047 (1.20)

0.005 (0.13)
0.008 (0.20)

Blemon] GHIHIAT—THA

_ ‘_‘ 0.048 (1.22) 0.012 {0.30)
0.052 (1.32) 0.020 (0.50) 0.037 (0.95)
TYP

0016 (0.40) |
0024 (0.60) I I
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KM44C4104A/AL/ALL/ASL CMOS DRAM

PACKAGE DIMENSIONS

24-LEAD PLASTIC SMALL OUT-LINE J-LEAD (400MIL) Units: Inches (milimeters}
‘ 0.025{0.64)
) ’1 MIN
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D I g s N ; 7"
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MAX

ST .
g

‘ 0.028(0.66)

0.050(1. 27) __! ' 0.015(0.38)
TYP [ 0.021(0.53) [ 0.032(0.81)
0.050(1.27)
MAX
24-LEAD PLASTIC THIN SMALL OUT-LINE PACKAGE
(400MIL, Forward and Reverse Type)
003 (080)
TYP
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D. Ol ki
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ge sl 38
\° W,
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0.048 (1.22) 0.012 (0.30) '» T
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TYP
‘ i
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