KM44C4000C, KM44C4100C
KM44V4000C, KM44V4100C

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

CMOS DRAM

DESCRIPTION

This is a famity of 4,184,304 x 4 bit Fast Page Mode CMOS DRAMs. Fast Page Mode offers high speed random access of memory cefs
within the same row. Power supply voltage (+5.0V or +3.3V}, refresh cycle (2K Ref. or 4K Ret.), access time (-5 or -6}, power co
tion{Normal or Low power} and package type(SOJ or TSOP-if) are optional features of this family. All of this family have

RAS refresh, RAS-only refresh and Hidden refresh capabiliies. Furthermore, Self-refresh operation is available in L-version.
This 4Mx4 Fast Page Mode DRAM family is fabricated using Samsung ‘s advanced CMOS process to realize high band-width, low power

nsump-
CAS-before-

consumption and high reliability. It may be used as main memory for high level computer, microcomputer and personal computer.

FEATURES + Fast Page Mode operation
+ Part ldentification o TAB-before-RAS refresh capability

- KM44C4000C/C-L (5V, 4K Ret ) + RAS-only and Hidden refresh capability

- KM44C4100C/C-L (5V, 2K Ret.) » Self-refresh capability (L-ver only)

- KM44V4000C/C-L (3.3V, 4K Ret.)
- KM44V4100C/C-L (3.3V, 2K Ref.)

Fast parallel test mode capability
TTLBVYLVTTL(3.3V) compatible inputs and outputs

= Early Write or output enabie controlfed write

* Active Power Dissipation » JEDEC Standard pinout

Unit: mW « Available in Plastic SOJ and TSOP(ll) packages
Speed 3.3V 5V + Single +5V110% power supply {5V product)
4K 2K 4K 2K « Single +3.3V+0.3V power supply {3.3V product)
-5 324 396 495 605
-6 288 360 440 550
FUNCTIONAL BLOCK DIAGRAM
* Refresh Cycles
Pant Refresh Refresh petiod
vee = HAS ~> — Vee
NO. cycle | Nomnal | L-ver EAE » Comol _ Ves
W -»f Clocks VBB Generator
C4000C 5V 4K 64ms
V4000C 3.3V 128ms f ”ﬁ 1 Datain
C4100C 5V 2K 3oms Refresh Timer Row Degode! 1—————+ Buffer
V4100C | 3.3V Refrash Gontrol g ( oo
Memory Array 2 [
Refresh Courter 4194304x4 | € ’ D3
» Performance Range Cells 2 |
. c
Speed | trac | tcac | trc | tpc | Remark (Ao A10) Row Address Buffer g ’T ———

5 Sons | 13ns | 90ns | 35ns | 5V/3.3V (Ag9 ;‘1‘-3) . Cot Address Buffar r———— ‘ L{ outr =
-6 60ns | 15ns | 110ns | 40ns | 5V/3.3V

Note) -1 : 2K Refresh

SAMSUNG ELECTRONICS CO.,LTD. reserves the right to
change products and specifications without notice.
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KM44C4000C, KM44C4100C

KM44VvV4000C, KM44V4100C CMOS DRAM
PIN CONFIGURATION (Top Views)
* KM44C/V40(1)00CS
vee vec 1 © 24 1 vss
DQO pQo 32 230 DQ3
pat DQi 3 22F8 pQ2
W W4 211 CAS
RAS BAS 5 20 [0 OF
*A11(N.C} *A11(N.C) I} 6 191 A9
A0 atood7 18D A8
A0 A0 ] 8 17fm A7
Al Al ]9 161 A6
A2 A2 10 15E8 AS
A3 A3 ] 11 141 A4
vee vVee I 12 130 Vss

*Ai1is N.C for KM44C/V4100C(5V/3.3V, 2K Ref. product)

K : 300mil 26(24) SOJ
S : 300mil 26(24) TSOP i

Pin Name Pin Function
A0 - At Address Inputs (4K Product)
AD - A10 Address Inputs (2K Product)
DQo -3 Data in/Out
Vss Ground
RAS Row Address Strobe
CAS Column Address Strobe
W Read/Write Input
OE Data Qutput Enable
Veo Power(+5V)
Power(+3.3V)
N.C No Connection (2K Ref. product)

AMSUNL
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KM44C4000C, KM44C4100C

KM44V4000C, KM44V4100C CMOS DRAM
ABSOLUTE MAXIMUM RATINGS
Parameter Symbol Rating Units
3.3v 5V
Voltage on any pin relative to V ss ViN.Vour -0.5 to +4.6 -1.0 to +7.0
Voltage on V cC supply relative to V 55 vee -0.5 to +4.6 -1.0 to +7.0 \
Storage Temperature Tstg -55 to +150 -55 to +150 °C
Power Dissipation Pp 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  (Voltage referenced to Vss, TA= 0 to 70°C)

3.3v 5V
Parameter Symbol Units
Min Typ Max Min Typ Max
Supply Voltage Vee 3.0 3.3 3.6 45 5.0 55 A
Ground Vss 0 0 0 0 0 0 v
Input High Voltage ViH 2.0 - Vec+0.31 2.4 - Vee+1.01 \
Input Low Voltage Vi .0.372 - 0.8 1.0 - 0.8 Vv

*1: Vee+1.3V/15ns{3.3V), V cc+2.0V/20ns(5V), Pulse width is measured at V cc
*2: -1.3V/15ns(3.3V), -2.0V/20ns(5V), Pulse width is measured atV ss

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

Max Parameter Symbol Min Max Units
Input Lea_kage C.turrent (Any input 0 SVINSVIN+0.3V, ey 5 5 UA
all other input pins not under test=0 Volt)

39V | ata oo s deabled OV sVour=Ve) lowy & s uA
Qutput High Voltage Level(l os=-2mA) VOH 24 -

Output Low Voltage Level(l oL=2mA) Vou - 04
Input Legkage Quwent (Any input 0 <VINSVIN+0.5V, o 5 5 WA
all otherinput pins not under test=0 Volt)

5V | (Daia out s coabled, 0V sVour<vec) o s s uA
Output High Voltage Level(l oH=-5mA) VOH 2.4 - \
Output Low Voitage Level{l oL=4.2mA) Vou - 04

ELECTRONICS




KM44C4000C, KM44C4100C
KM44V4000C, KM44V4100C CMOS DRAM

DC AND OPERATING CHARACTERISTICS (Continued)

Max
Symbol Power Speed Units
KM44Vv4000C KM44Vv4100C KM44C4000C KM44C4100C

, -5 90 110 90 110 mA

toct Dontcare 6 80 100 80 100 mA
Normal ) 1 1 2 2 mA

Ice2 L Don’t care 1 1 1 1 mA
, -5 a0 110 90 11Q mA

lecs Don't care 6 80 100 80 100 mA
, -5 80 90 80 90 mA

lccs Don’t care - 70 80 70 80 mA
Normal , 0.5 05 1 1 mA

lecs L Don’t care 200 200 250 250 uA
, -5 K0 110 g0 110 mA

lcce Don't care " 80 100 80 100 mA
leer [ Don't care 250 250 300 300 uA
lces L Don‘t care 200 200 250 250 UA

fcc1* - Operating Current ( RAS and CAS, Address cycling @t Rc=min.)
lcc2 : Standby Current (RAS=CAS=W=V)
lecs™ : ﬁ—ﬁ—s-oniy Refresh Current (61—\-§=VOH, RAS, Address cycling @t Rc=min.)
lcca® : Fast Page Mode Current ( RAS=VIL, CAS, Address cycling @trc=min.)
lccs : Standby Current ( BAS=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 valtage(V H)=Vcc-0.2V, Input low voltage(V 1L)=0.2V, TAS=0.2V,
DQ=Dont care, Trc=31.25us{4K/L-ver), 62.5us(2K/L-ver), T RAS=TRASMIN~300ns
Iccs : Self Refresh Current
RAS=CAS=0.2v, W=OE=A0 ~ A11=Vcc-0.2V or 0.2V,
DQO ~ DQ3=V cc-0.2V, 0.2V or Open

“Note: |cci, lecs, Iccs and lcce are dependent on output loading and cycle rates. Specified values are obtained with the output open.
lcc is specified as an average current. In | cc1, lcca and Icce address can be changed maximum once while RAS=ViL. In Iccs,
address can be changed maximum once within one fast page mode cycle time, t PC.

ELECTRONICS



KM44C4000C, KM44C4100C

KM44V4000C, KM44V4100C CMOS DRAM
CAPACITANCE (Ta=25°C, Vcc=5V or 3.3V, f=1MHz)
Parameter Symbol Min Max Units
Input capacitance [AQ ~ A11} CiNt - 5 pF
Input capacitance | RAS, CAS, W, DE] Cinz - 7 pF
QOutput capacitance [DQO - DQ3] Coa - pF
AC CHARACTERISTICS (0°C<Ta<70°C, See note 1,2)
Test condition (5V device) : V ¢cC=5.0V£10%, Vih/Vii=2.4/0.8V, Voh/Vol=2.4/0.4V
Test condition (3.3V device) : V cc=3.3V+0.3V, Vih/Vil=2.0/0.8V, Voh/V0i=2.0/0.8V
Parameter Symbol > Units Notes
Min Max Min Max
Random read or write cycle time tre 90 110 ns
Read-modify-write cycle time trwe 133 155 ns
Access time from BAS trac 50 80 ns 34,10
Access time from CAS tcac 13 15 ns 34,5
Access time from column address 7YY 25 30 ns 3,10
CAS to output in Low-Z tez 0 ns 3
Output buffer turn-off delay torFr 13 15 ns 6
Transition time (rise and fall) tr 50 50 ns 2
RAS precharge time tap 30 40 ns
RAS pulse width tras 50 10K 60 10K ns
RAS holid time tAsH 13 15 ns
CAS hold time tcsH 50 60 ns
CAS pulse width fcas 13 10K 15 10K ns
RAS 1o CAS delay time tRco 20 37 20 45 ns 4
RAS to column address delay time traD 15 25 15 30 ns 10
CAS to RAS precharge time tcap ns
Row address set-up time tasr 0 0 ns
Row address hold time tRaH 10 10 ns
Column address set-up time tasc 0 0 ns
Column address hold time tcan 10 10 ns
Column address to RAS lead time tRAL 25 30 ns
Read command set-up time trcs 0 ns
Read command hold time referenced to CAS | trch ns 8
Read command hold time referenced to RAS | tRRH 0 ns
Write command hold time twehi 10 10 ns
Write command pulse width twp 10 10 ns
Write command to RAS lead time tRWL 13 15 ns
Write command to CAS lead time towL 13 15 ns

ELECTRONICS




KM44C4000C, KM44C4100C
KM44V4000C, KM44V4100C CMOS DRAM

AC CHARACTERISTICS (Continued)

Parameter Symbol -5 i Units | Note
Min Max Min Max

Data set-up time ips 0 0 ns 9
Data hold time foH 10 10 ns

Refresh period (2K, Normal) tREF 32 32 ms

Refresh period (4K, Normal) tREF 64 64 ms

Refresh period (L.-ver) tREF 128 128 ms

Write command set-up time twes 0 0 ns 7
CAS to W delay time tewp 36 40 ns 7
RAS to W delay time tRwWD 73 85 ns 7
Column address to W delay time tawp 48 55 ns 7
TAS precharge to W delay time ' tcPwo 53 60 ns

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

CAS hold time (CAS -before-RAS refresh) tehr 10 10 ns

RAS to CAS precharge time tarc 5 5 ns

Access time from CAS precharge tcea 30 35 ns 3
Fast Page cycle time tec 35 40 ns

Fast Page read-modify-write cycle time tPAWC 76 85 ns

CAS precharge time (Fast Page cycle} tcp 10 10 ns

AAS pulse width (Fast Page cycle) tRASP 50 200K 60 200K ns

RAS hoid time from CAS precharge tRHCP 30 35 ns

OE access time toEA 13 15 ns

OE to data delay toep 13 15 ns

Output buffer turn off delay time from OE toez 0 13 0 15 ns 6
OE command hold time toeH 13 15 ns

Write command set-up time (Test mode in) twrs 10 10 ns 11
Write command hold time (Test mode in) twTH 10 10 ns i1
W to RAS precharge time{C-B-R relresh) twap 10 10 ns

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

RAS pulse width (C-B-R self refresh) tRASS 100 100 us_ | 13,14,15
RAS precharge time (C-B-R self refresh) tArs 90 110 ns | 13,14,15
CAS hold time {C-B-R selt refresh) fcHs -50 -50 ns | 13,1415

ELECTRONICS



KM44C4000C, KM44C4100C

KM44V4000C, KM44V4100C CMOS DRAM
TEST MODE CYCLE ( Note 11)
Parameter Symbol Units Notes
Min Max Min Max

Random read or write cycle time trc 95 115 ns
Read-modify-write cycle time tawc 138 160 ns

Access time from RAS tRac 55 65 ns 3,4,10,12
Access time from CAS tcac 18 20 ns 345,12
Access time from column address taa 30 35 ns 3,10,12
RAS pulse width tRAS 55 10K 65 10K ns

CAS pulse width tcas 18 10K 20 10K ns

RAS hold time tRsH 18 20 ns

CAS hold time tcsH 55 65 ns

Column address to FAS lead time tRAL 30 35 ns

CAS to W delay time towp 41 45 ns 7
RAS to W delay time tawp 78 90 ns

Column address to W delay time tawn 53 60 ns 7
CAS precharge to W delay time tcPwD 58 65 ns

Fast Page cycle time tec 40 45 ns

Fast Page read-modify-write cycle time trRwWC 81 90 ns

TRAS pulse width (Fast Page cycle) tRasp 55 200K 65 200K ns

Access time from CAS precharge tcPa 35 40 ns 3

OF access time toEA 18 20 ns

OF to data delay toED 18 20 ns

OE command hoid time toEH 18 20 ns

ELECTRONICS




KM44C4000C, KM44C4100C
KM44V4000C, KM44V4100C CMOS DRAM

NOTES

1. An initial pause of 200us is required after power-up followed by any 8 RAS-only refresh or TAS-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 o be 5ns for all inputs.
3. 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. tRcp(max) is specified as a reference point only.
if tRep is greater than the specified trco(max] limit, then access time is controlled exciusively by tcac.
5. Assumes that trRcp2tRep (max).
6. torr(minjand toez(max) define the time at which the output achieves the open circuit condition and are not referenced V  on
or Vol
7. twcs, tawp, towp and tawp are non restrictive operating parameters. They are included in the data sheet as electrical char-
acteristics only. If twes2twes(min), the cycle is an early write cycle and the data output will remain high impedance for the
duration of the cycle. if tcwoztcwo(min), trwo2trwb(min) and tawb2tawo (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 satistied for a read cycle.
9. These parameters are referenced to CAS falling edge in early write cycles and to W falling edge in read-modify-write cycles.
10. Operation within the tRAD(max) limit insures that tRac(max) can be met. trab{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 Sns for the specified values. These parameters
should be specified in test mode cycles by adding the above value to the specified value in this data sheet.
13. IftRass2100us, then RAS precharge time must use tres instead of tre.
14. For HAS-oniy refresh and burst CAS-before-RAS refresh mode, 4096(4K)/2048(2K) cycles of burst refresh must be exe-
cuted within 64ms/32ms before and after self refresh, in order to meet refresh specification.
15. For distributed CAS-before-RAS with 15.6us interval CAS-before-RAS refresh should be executed with in 15.6us immedi-
ately before and after self refresh in order to meet refresh specification.
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KM44C4000C, KM44C4100C

CMOS DRAM

KM44Vv4000C, KM44V4100C
READ CYCLE
tRC
e VH 3 K
RAS ViL \\ ;/ \
- tcsH
tcrp . N N
tRCD tAsH 1CRP
e VIH - R 4
TS 7 \\‘“‘ths — /
Vi - Z
——1tRAD — J
tRAL »
tasr tRAH tasc
> e—-tCAH —»1
L { Row £ COLUMN N
ViL - . ADDRESS ,  ADDRESS Y
J trRCH
r—tncs~ —trRH —
o VIH - ]
7] / L \;
Vi -
—toFF -
= toez —>
e VIH -
QE \t“tOEA — ~J
ViL -
l‘ ——tcAC —
DQO ~ DQ3(7) - trac oz
VOH - d
—OPEN ‘.( DATA-OUT
Vot - L4

ELECTRONICS



KM44C4000C, KM44C4100C
KM44V4000C, KM44V4100C CMOS DRAM

WRITE CYCLE ( EARLY WRITE )
NOTE : Dout = OPEN

N tRas AP ——
VIH - Y
RAS \
Vit - \\ /7
« tcsH
RP _
th,. [+—————+4RCD - d————{RSH I‘* toRP —
x5 VIH - 4 ’\\‘———ﬂcp«s — /
Vi - K .
[*—1RAD Aol
t
tasr tRAH tasc_ —toan
A ViH - f ROW COLUMN
ViL - | ADDRESS | ADDRESS
towe j:
I B (51—

cS
—twcH —>

w e ‘ ) \ t Jn/
W WP
ViL - )

ViH -

OE VL -

DQO ~ DQ3(7) tos h—tDH
Vik - >{4 DATA-IN y
Vi -

ELECTRONICS



KM44C4000C, KM44C4100C

KM44V4000C, KM44V4100C CMOS DRAM
WRITE CYCLE ( OE CONTROLLED WRITE )
NOTE : DouT = OPEN
p— trC
‘ tras e tre
e VIH - X )‘ b
RAS Vi - \\ Vi N\
ICsSH
rtﬁ- ———treD tRsH i+ tcrp —
— VIH- ‘ AS
CAS / \ - /
Vie - , {RAD ! \ K . /
| {RAL >
tasp | tray tASC__ e tcAH
ViH - i  COLUMN
o TN WO B K X
—towL——»
——trwL——————>
— ViH- e
w ViL - / ){\b twp —j/
— ViH- ' '
OF ViL - /l:—"toso —tOEH "4\
DQO ~ DQ3(7) 0S) e ton _&
ViH - \ )
ViL - - DATA-IN

ELECTRONICS



KM44C4000C, KM44C4100C

KM44V4000C, KM44V4100C CMOS DRAM
READ - MODIFY - WRTIE CYCLE
¢ trwe
tRAS » e tRP

e VIH- T Y h
RAS ViL - \\ / \

tcrr

e tRCD > tRSH

ViH - P tcas /—

CAs ViL - e—tRAD ¥ X /

tasr| taan tasc

tcan
‘—T ‘_’1 {csH

ViH - ROW FCOLUMN
VIL - ADDR . ADDRESS

tawD -—-ItRWL
e————tcwp — etowL —>
e ViIH - \
w [-twe 1/
ViL - // \
tRWD >
toea
e ViIH - Rk
E \
© ViL -
fcLz '—1
DQO ~ DQ3(7) e traC
VVOH -
VoL -

. Undefined

ELECTRONICS



KM44C4000C, KM44C4100C

KM44Vv4000C, KM44V4100C CMOS DRAM
_
FAST PAGE READ CYCLE
tRASP le-tRp
RS ViH - ‘\ tRHCP > /’__q\_
Vi - K . 7
tcre
e ——tRCD [——tRSH ~—
TAS Vik - / —tcas
v - “—tRAD —>
tasc
tasr tCAH
>l tRAH | ] |
P ROW A COLUMN COLUMNY /' \ ¥ COLUMN
ViL - ADDR | ADDRESS, ADDRES /N ADDRESS
i T
[ | —tRAL Ll tRRH
tROS -1 tRCH< | +H<-tRCs | |*he-tRcs tRCH
e VIH - i
ViL -
5 Vi -
Vi -
DQO ~ DQ3(7)
VOH -
VoL -

D Don’t care
B uncefined

ELECTRONICS



KM44C4000C, KM44C4100C

KM44V4000C, KM44V4100C CMOS DRAM
FAST PAGE WRITE CYCLE ( EARLY WRITE)
NOTE : DouT = OPEN
tRASP trP
e VIH ~ ‘\ [t ——{RHCP — >
ViL ~ N R 7
toRp X‘ trc trc
sl f+——tRCD — Ftcp—— “tcp+ f——tAsH 7
_C,_K_S_ VIiH - tcas \ tcas ¥ \"""tCAS —
ViIL - r—{RAD e, = 7
tasc I traL
{CSH —* !
tasr| (tRAn tcAH tasc| |tcaH tasc | (tcad
N .
A ViH - \J ROW ¥ COLUMN XY COLUMNRY ' \ A COLUMN
ViL - ADDR \?P_DRESS ADDRESS. N ADDRESS
twes | |
*——‘ IWCH,, | twes atfe- +{twen twes, —tWCH 4.1
o VH- ‘——-L‘tWP———’/b N\ ﬁtWPVi \ twr
Vi - k y. X : X
CW‘-"—J i(.,WL"I toewL—*
1 tRWL »
EE ViH - i
ViL -
tos! | tod tos tiDH
DQO ~ DQ3(7) ;
ViH - VALID VALID VALID
ViL - DATA-IN DATA-IN DATA-IN

ELECTRONICS



KM44C4000C, KM44C4100C
KM44V4000C, KM44V4100C CMOS DRAM

FAST PAGE READ - MODIFY - WRITE CYCLE

N tRP
trasP
BAS ViH - 54\ tcsH
VIL - N A
e tRSH
theo le-tcP | F ) e-tcap
- —
zas W \\*—tc»\s — / \ tcas . /
Vie - “tRAD")} k. A 7
>« {RAH tPRWC >
fe—tcaH . tRAL
tasn tasc b tasc f{CAH
A Vik - ROW coL. >< CcoL. ;
Vi - ADDR ¢\ /'Y, ADDR DD i
retRWL
l*tncs tewL towt [+
— VIH - twp
W / -*/ twp
viL- [——tcwb *“‘\L__} *—*——tcvm*——’\x
tawp e tawp———»
trRWD tcPwD >
e VIH - \ toEA | toea
\ E_q \
OF ViL - \E X { 4
OED | !
fcac %EE&E- ; toED
RIS " ‘ 'F tou
AT toez e 1oH tan—> l —f—te-tos
DQO ~ DQ3(7) e taac tos et0EZ |
VI/OH - ‘?g "<
Vol - toz oLz L-.i
VALID VALID VALID VALID
DATA-OUT DATA-IN DATA-OUT DATA-IN

D Don’t care
. Undefined

ELECTRONICS



KM44C4000C, KM44C4100C
KM44Vv4000C, KM44V4100C CMOS DRAM

RAS - ONLY REFRESH CYCLE
NOTE : W, OE, DiN = Don't care

Dout = OPEN
tRC
tRAS ) e—fAP
RAS VIiH ’\ y‘ Y
Vi h ) .
tcre trrC fcre
r—b 4——1 -—
SAS Vi ’\—/
ViL

tasr i tran
A ViH - ROW
Vi - ADDR

CAS - BEFORE - RAS REFRESH CYCLE
NOTE : OF, A = Don‘t care

tRC

Tt [ thas S - ——
m ViH - \ 4 L
Vi - / tRpc X N

tcp —tReC
e VIH - ¥ X% tcsm
CAS ViL / \L‘——“ ————CHR

twrp twrH
W ViH -
ViL - _/

DQO ~ DQ3(7) torF
VOH - OPEN
Vo -

D Don‘t care
. Undefined

ELECTRONICS



KM44C4000C, KM44C4100C
KM44V4000C, KM44V4100C CMOS DRAM

HIDDEN REFRESH CYCLE ( READ )

+ tRe ¥ f————tRC
v + tRAs tRP—+ [e——1tRAS AP
H- N
RAS
VIL - \\ ¥,
{chP .
trco tRSH—* e—tCHR
oAs / NN <J/ !
ViL - N /
——tRAD —*|
tasR {RAH tasc

—tCAH
PN P ROW COLUMN
Vi - ADDRESS | ADDRESS

t
tRAL > Lﬂ@»
—tACS -
1
W ViH - /
ViL. - \
— VIH- V
OE toEA —> /
Vit - .

——tcac — tOFF >t

>

¥

|
!
DQo ~ DQ3(7) :

tRAC togz ———»
VOH - ¢
OPEN ’ DATA-QUT 1}-————
VoL - k.

ELECTRONICS



KM44C4000C, KM44C4100C
KM44V4000C, KM44V4100C CMOS DRAM

HIDDEN REFRESH CYCLE ( WRITE)
NOTE : Dout = OPEN

tac tRC
e VIH-
RAS ViL - \\ ¥ \ \
fcrp
tRCD tASH —* [*—tcHR

Vi - 3
CAS / \\ /

Vi - X

[e——tRAD—
tasr { : tasc e tcan
Il
A Vin - ROW ¢ COLUMN 4
Vi - . ADDRESS | ADDRESS N
twRH
tRAL —
»He twRP
ViH - —twCs [+—twCH —» r
W N\ twp A/ / \
ViL - k
— VIH-
OE

Vit -

tos

[ —tDH
DQO ~ DQ3(7) $<
VIH - :
DATA-IN
ViL -

ELECTRONICS



KM44C4000C, KM44C4100C
KM44V4000C, KM44V4100C CMOS DRAM

CAS - BEFORE - RAS SELF REFRESH CYCLE
NOTE : OF, A = Dont care

j—-tRP tRASS » j——o7>RPS
e VIH - 4 X J/V l
RAS ViL - / trPC \\ ———trpC
icp toHs e——

TAS Vi - K tcsA

Vit -

DQO ~ DQ3(7) — tOFF
Vou- T X
OPEN
Vou - J‘
twrpP twRH

WVlH- i r
ViL - / \

TEST MODE IN CYCLE
NOTE : OE, A = Don‘t care

ViH -

trp A —— tRAS ]/"—**tap >
T\
ViL -

&
]
2

tep ~—tapc—|

ViH -
CAS " / esq tcHR i/ k
ViL -
twrs twH
W ViH - \ /
Vi - o Z
DQO ~ DQ3(7) e toFF
Vor - S OPEN
vou -

ELECTRONICS



KM44C4000C, KM44C4100C
KM44V4000C, KM44V4100C

CMOS DRAM

PACKAGE DIMENSION

26(24) SOJ 300mil

Units : inches {millimeters)

.

—
a2 g o=
EIES = @ s
28 g || gs
) : N 6,006 (0.15!
°° s LKSE [0012(030)
0.027 (0.69) i
_ MiN
0.691 (17.55) E x
0.670(17.03) s
0.680 (17.28) S
JRYA!R/NYMRPRVAYRTYRY I S
0.0375 (0.95) | 00500327 I 0.026 (0.66)
> N 0.032 (0.87)
0.015 (0.38)
6.021 (0.53)
26(24) TSOP(l1) 300mil Units : Inches {millimeters)
HHHHEH BEHHHEHH “E e
98 g
eI =
S g
D‘Q (=]
SEBEHEHH HEEHHA v 0.004 (0.10)
el L
0010 (0.25)
0.691 (17.54)
MAX
0671 (17.04) N 0.047 (1.20)
0679 (17.24) R 0‘0%}2’25)
2 Eﬁ ;._
0,037 (0.95) 0.050 (1.27) M 0.018 (0.45) ‘ i ; o-8
MIN 0.030 (0.75) '
0012(0.30)
0.020 (0.50)
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