KM416C256B/BL/BLL

CMOS DRAM

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

FEATURES

+ Performance range:

tRAaC ‘ tcac trc
KM416C256B/BL/BLL-5 50ns 15ns 90ns
KM416C256B/BLBLL-6 | 60ns | 15ns | 110ns
| KM416C2568/BL/BLL-7

70ns | 20ns 130ns4
| KM416C256B/BL/BLL-8 80ns | 20ns | 150ns |

» Fast Page Mode operation
- 2 CAS Byte/Word Read/Write operation
« CAS-before-RAS refresh capability
- RAS-only and Hidden Refresh capability
- Self Refresh operation (LL-version)
« TTL compatibie inputs and outputs
» Early write or output enable controlled write
« Triple +5.0V+10% power supply
» Refresh Cycle
-512 cycle/8ms {(Normal)
-512 cycle/64ms (L-version)
-512 cycle/128ms (LL-version)
Power Dissipation
-Standby: 5.5mW (Normal)
1.1mW (L-version)
0.83mW (LL-version)
-Active (50/60/70/80): 605/495/440/415mW
« JEDEC standard pinout
- Available in plastic SOJ and TSOP i

FUNCTIONAL BLOCK DIAGRAM

|

GENERAL DESCRIPTION

The Samsung KM416C256B8/BL/BLL is a CMOS high
speed 262,144 bitx 16 Dynamic Random Access
Memory. Its design is optimized for high performance
applications such as personal computer, graphics and
high performance portable computers.

The KM416C256B/BL/BLL features Fast Page Mode
operation which allows high speed random access of
memory cells within the same row. 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 KM416C256B/BL/BLL is fabricated using
Samsung's advanced CMOS process.
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KM416C256B/BL/BLL

CMOS DRAM

PIN CONFIGURATION (Top views)

« KM416C256BJ/BLJ/BLLJ

* KM416C2568BT/BLT/BLLT

+ KM416C256BTR/BLTR/BLLTR

"\
vee (110 sV Vec ] 1 o 40 D Vgs Vss @] 40 o 1D Vee
DQ; O 2 39 %D(S)SVG D@1 arf 2 39 a0 DQ1g DQ1e O] 39 2 m 5Q,
na Ea 38 o DQy o] 3 38 [0 DQ1s DQy5 O 38 3 |m 0Q:
002 oo DQ3 o 4 a7 oD DQs DQqq I 37 4 m DQ3
a4 a7 (00 DQs o] 5 36 | DQrg DQys @ 36 s fm Doy
DQ. 5 36 [10Qs Vee @} 6 35 1D Vss vss 0] 35 6D Ve
Vec []6 35 [ Vss DQs O 7 34 M DQs2 DQq O 34 7 o DQs
DQs 7 34 [1DQ;, DQg Oy 8 33 [0 DQ1q DQyy I 33 & [0 DQs
DQs []8 a3 [1DQ;, DQ7 o] 9 32 {10 DQ1e DQ1o M 32 9 {m pQ7
o, 9 32 (b, DQg O] 10 31 I DQg DQg T 31 10 [ DQg
DQs []10 31 [p o0,

Ne 3o [NC N.C. g 11 30 fm N.C. N.C. @] 30 1nfm NG
N.C 12 20 D [TAS N.C. ] 12 29 [ CCAS LCAS o] 29 120 N.C.
w13 28 [JUCAS W o 13 28 FU JEAS UCAS I 28 13 W
RAS []14 27 [1GE RAS O] 14 27 fm &g OE o 27 14 | RAS
NC 15 26 [1As N.C.0] 15 26 [m A Ag (] 26 15 M N.C.
A 16 25 7 A Ao Y 16 25 M A7 A7 o] 25 16 [ Ao
IS KL 24 [ Ao Aq ] 17 24 Ag Ag I 24 17| A
A o3 7 A ap ] 18 23D As As 0 23 18 fm Az
2 []18 3P As Ay o 19 22 A4 As m] 22 1w fm As
PO~ 22[A Vee ] 20 21} vss Vss o 21 200 Vec

Vee [ 20 21 Vss
~_/
(S0J) (TSOP (I)-Forward Type) (TSOP(il)-Reverse Type)

| Pin Name Pin Function Pin Name Pin Function |
Ag-As Address Inputs LCAS | Lower Column
DQ..s | Data InfOut [ Address Strobe
Vss Ground \W ,,\jwme,
RAS | Row Address Strobe | OF | Data Output Enable

i UCAS | Upper Column Vee Power (+5V)

Address Strobe N.C. No Connection

L ms ungg
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KM416C256B/BL/BLL CMOS DRAM
ABSOLUTE MAXIMUM RATINGS
1 Parameter ’ \ Symbol Rating Units
} Voltage on any Pin relative to Vss - ) "VIN, VogT -1to +7.0 \

Voltage on Vcc supply relative to Vss Vee -1to +7.0 | 7V o
| Storage Temperature Tsg | BStes1%0 | C
| Power Dissipation ] Po L 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 OPERATlNG COND'T'ONS (Voltage referenced to Vss, Ta=0 to 70°C)

RAS-Only Refresh Current*

KM416C2568/BL/BLL-5
KM416C2568/BL/BLL-6

1 Parameter Symbol Min J Typ Max Unit ‘
( Supply Voltage Vce 4.5 [ 5.0 5.5 v |
Ground Vss 0 0 0 ] Vv
Input High Voltage ViH 24 - Vece+1 v
Input Low Voltage Vi -1.0 j — 0.8 v
DC AND OPERATING CHARACTERISTICS
(Recommended operating conditions unless otherwise noted)
Parameter LSymbol Mij Max | Units
KM416C256B/BL/BLL-5 110 mA |
Q_pﬂ'ating Current* KM416C256B/BL/BLL-6 lect 90 mA
(RAS, UCAS or LCAS, Address Cycling @ trc=min.) i KM416C2568/BL/BLL-7 80 mA
KM416C256B/BL/BLL-8 75 J[ mA |
Standby Current | 2 mA
! (RAS=UCAS=[CAS=W=ViH) i |
- = o .

L -

(UCAS=LCAS=ViH, RAS, Address Cycling @ tRc=min.)

Fast Page Mode Current*

Standby Current
(RAS=UCAS<LCAS=W=Vcc-0.2V)

CAS-Before-RAS Refresh Current*

| {(RAS=VL, UCAS or LCAS, Address Cycling @ tpc=min.)

KM416C256B/BL/BLL-7
KM416C2568/BL/BLL-8

KM416C256B/BL/BLL-5
KM416C2568/BL/BLL-6
KM416C256B/BL/BLL-7
KM416C256B/BL/BLL-8

‘*gf T Tm \

KM416C256B
KM416C256BL
KM416C256BLL

KM41SCZSBB/BL/BLL-5

fm%ﬁmj -
|

60 mA ‘
55 mA |
50 mA

CAS- KM416C256B/BL/BLL-6 locs ‘L 9 | mA ‘
{RAS, UCAS or LCAS Cycling « tRc=min.) KM416C256B/BL/BLL-7 J R 80 ' mA |
. KM416C256B/BL/BLL-8 ‘ ! 75 mA (
353

0= unag

ELECTRONICS



KM416C256B/BL/BLL

CMOS DRAM

DC AND OPERATING CHARACTERISTICS (continued)

Parameter ! SymbolT Min } Max l Units J
Battery Back Up Current Average Power Supply Current,
Battery Back Up Mode, Input High Voltage(Vin)=Voc-0.2V
Input Low Voltage(ViL)=0.2V UCAS=LCAS=0.2V KM416C256BL locr - 300 HA
Din=Don't Care, Tre=1251S ‘
" Taas=Tras min.~300ns J
Self Refresh Current ! !
RAS=UCAS-LCAS=0.2vV
alhindy i - A
WDE=Ao-As=Vce-0.2V or 0.2V KM416C256BLL lces 200 Iz
DQ1-DQie=Vcc-0.2V, 0.2V or Open
Input Leakage Current }
{Any input OV <VIN <:Vcc+0.5V, all other pins not under test=0 volts) iy 10 10 HA
i Output Leakage Current ‘ l
- 1 A
(Data out is disabled, 0V < Vour<Vcc) | low) 10 oL x
Output High Voltage Level (lor=-5mA) | VoH | 2.4 - Vo
Output Low Voltage Level (loL=4.2mA) [ VoL ‘ - 04 | V|

*NOTE: lIcct, loes, loca and Iccs are dependent on output loading and cycle rates. Specified values are obtained with
the output open. lcc is specified as an average current. In Icci and Iccs, address can be changed maximum
two times while RAS=VIL. In Icc4, address can be changed maximum once within one fast page cycle.

CAPACITANCE (1/-25C, Vce=5V, f=1MHz)

r Parameter J‘ Symbol Min Max Unit i
i Input Capacitance (Ao~As) Cint } _pF

Input Capacit;n;ei(m, LCAS, W?W ﬁ)i Cine o pF

Output Cébacitance (DQ1~|5Q16) - B Cba 7 pF
AC CHARACTERISTICS (0°c<Ta<70°C, Vcc=5.0V + 10%, See notes 1,2)

TR K] 8
Parameter Symbolt  ——— Units | Notes
Min Min| Max | Min| Max

| Random read or write cycle time | wme | % 130 150 ns
Read-modify-write cycletime . | tewe | 1& 185 205 ns
‘\Access time from RAS o | e ! 1 70 | 80| ns | 3411
AccesstimefonCAS  teo | 4 R 20, ns | 345
| Access time fom column address | tw 7 o 35 40| ns | 311
Roouputintonz thg Lo Lo | s
Output buffer tum-off delay ~ [ forr 10 | 15 0 5] ns 7
Transition time (rise and fall L Ry 3 ' 50 3 5ﬂ ns 2
RAS precharge time o w30 7 40 l L I
7RAS puise width e L o s 50 | 10,000 EJ0,000 110,000 80| 10,000 . ns
RASholdtime L | tRsH | 15 | 15 |2 J ns
CAS hold time o | ftos 50| 7‘ 60 B | 8 ns “
CAS pulse width tcas | 15] 10,000 | 15| 10,000 10,000 | 20| 10000 | ns h“

(*) 50ns Product:VCC=5V + 5%, Cout=50pf

s ung
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KM416C256B/BL/BLL

CMOS DRAM

AC CHARACTERISTICS (Continued)

Read command set-up time

Read command hold time referenced to CAS

5) 7 s [ |

Parameter Symbolt—v——mm‘ Max ﬁ’—AMax - Mi;mx "in \M;i Umtj Notes ]
RAS to CAS delay time | trop ‘}r 20 4] 2 50 20, 60| ns L -
RAS to column address delay time tRAD 25 ? 3| 15| 35| 15| 40| ns . 4
CAS to RAS precharge time tcRp 5] 8| . 8| .ms | o1t
Row address set-up time tAsR 0‘ ] |0 s
| Row adress hoid fime T | 0] | 10 10 10 ns v*
Column address set-up time T} tasc S — J 0] ns o
Column address hold time tcaH 101 10 ] o s e |
Column address hold time referenced to RAS taR 40 45 ! 55 _ 60| ns
| Column address to RAS eadtime

Read command hold time referenced to RAS

Write command set-up time

Write command hold time

Write command hold time referenced to RAS

| Write command pulse width

Write command to RAS lead time

Write command to CAS lead time

Data-in set-up time

Data-in hold time

Column address to W delay time

CAS precharge to W delay time

Data-in hold time referenced to RAS tovR | 40

Refresh period (Normal) tREF 8

Refresh period (L-version) {REF 64
LA S B

Refresh period (LL-version) - tREF

CAS to W delay time towo

RAS to W delay time

CAS set-up time (CAS-before-RAS refresh)

CAS hold time(CAS-before-RAS refresh)

RAS precharge to CAS hold time

CAS precharge time (C-B-R counter test cycle)

Access time from CAS precharge

Fast page mode cycle time 3 . 40}

Fast page mode read-modify-write cycle time twc | B0, 80 | 9 . 100 ‘
‘ RAS puise width (Fast Page Mode) imase | 50 \ 100k 60! 100k| 70| ook 80! 100K |

(*} 50ns Product:VCC=5V + 5%, Cout=50pF

L= msurg
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KM416C256B/BL/BLL CMOS DRAM

AC CHARACTERISTICS (Continued)

-5() -6 -7 -8
Parameter Symbol T Units | Notes
Min| Max | Min, Max | Min| Max | Min| Max
RAS hold time from CAS precharge tance | 30 35 40 45 ns
| CAS precharge time (Fast Page Mode) tep 10 10 10 10 ns
access time from OF toea 15 15 20 20| ns |
| OF to datarin delay time toeo | 15 15 20 20 ns
Output buffer tum off delay time from OF toEZ 0 15| 0 15 0 20 0 200 ns
OE command hold time toen | 15 15 20 20 ns
RAS pulse width (C-B-R self refresh) trass | 100 100 100 100 #s 12
RAS precharge time (C-B-R self refresh) tRes | 90 110 130 150 ns 12
CAS hold time (C-B-R self refresh) tors | -50 -50 -50 -50 ns 12
() 50ns Product:VCC=5V + 5%, Cout=50pF
KM416C256B Truth Table
RAS \ LCAS | UCAS w OE DQ1~DQs DQs~DQ1s 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 Lower Byte Read
L H L H L HI-Z DQ-OUT Upper Byte Read
L L L oL DQ-OUT DQ-OUT Word Read
L L H L ‘ H | DQ-IN Don'tCare . Lower Byte Write
L H L L H Don't Care DQ-IN Upper Byte Write
L L L L H DQ-IN DQ-IN Word Write
L L L H H HI-Z HI-Z -

S nmsunig >
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KM416C256B/BL/BLL CMOS DRAM

NOTES o

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. Viimim @and Vimax are reference levels for measuring timing of input signals. Transition times are measured
between ViHmin) and Vi imax) and are assumed to be 5ns for all inputs.

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

4. Operation within the trcomax) limit insures that tracimax) can be met. treoimax) is specified as a reference point
only. If trep is greater than the specified trcpmax) limit, then access time is controlled exclusively by tcac.

5. Assumes that trcp2trcbimax.

6. tar, twcr, toHr are referenced to trapimax).

7. torFmax) defines the time at which the output achieves the open circuit condition and is not referenced
to Vou or VoL.

8. twce, trwo, tcwp and tawp are non restrictive operating parameters They are included in the data sheet as elec-
trical characteristics only. If twcs>twcsming the cycle is an early write cycle and the data output will remain high
impedance for the duration of the cycle. If tcwp=tcwoimini. tRwoZtRwoiming, tawp=tawoimin) 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.

9. Either trch or trry 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-write cycles.

11. Operation within the trapimax) limit insures that tracimax) can be met. trapmax) is specified as a reference point
only. If trap is greater than the specified trap(max) limit, then access time is controlled by taa.

12. 512 cycles of burst refresh must be executed within 8ms before and after self refresh, In order to meet refresh
specification.

13. tasc, tcaH are referenced to the earlier CAS falling edge.

14, {cp is specified from the last CAS rising edge in the previous cycle to the first CAS falling edge in the next cycle.

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

16. tewL is specified from W falling edge to the earlier CAS rising edge.

(CAS /————:‘

UCAS 1 ’

tep
~ N
w |

17. tcsr is referenced to earlier CAS falling low before BAS transition low.
18. tcHr is referenced to the later CAS rising high after RAS transition low.

AS \L /_—
f

2

UCAS \
}_‘f;j” trn—— -~
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KM416C256B/BL/BLL

CMOS DRAM

19. tos, toH is independetly specified for lower byte Din(1-8), upper byte Din@-16).

cAs
UCAS y
‘DSE‘H_
DQ,~DGs  XRXXEXEN o~
DQy~DQys
W

TIMING DIAGRAMS
WORD READ CYCLE

tre
trp
tras
Vi — y t
RAS \ hi Z \
[
tcrp trco tRsH
|
e Vi — 1
UcAS '™ \ cas / /r
Vie — — |
tRac
Vin — “teas 7
[CAS \ /
Vi — 2
f
tasr tRan tasc tean oo
A Vin = ROW COLUMN
Vi, — ADDRESS ADDRESS
= trao trpr
thcs trew
W VIH —
Vi — taa
torr
toe
_ V\M —_ EA
Ot v
T
teac— [~ toez
thac
VOH -
DO ~DQe OPEN VALID DATA-OUT
(o]
tewz

[ oonr une

0 1ms ugg

ELECTRONICS

358



KM416C256B/BL/BLL CMOS DRAM

TlMlNG DlAGRAMS (Continued)
LOWER BYTE READ CYCEE

- - - Toag T
s T L\ b» .
Vi — tes
| :
V

L
1
IR S B

A COLUMN
ADDRESS ADDRESS
L- tas - —= tn Lll I
=T |

AR~
{ : tacw
S U ey

Vi — TN \VAVAW l
ot QRRXKE ’0‘0’0‘0‘0’0’0’0’0‘0’0’0’0’» 1

=
<
!

T
IC \—( ——d s
— - thac - e b g '
Vou r
DQ~DQy OPEN ‘ VALID DATA-OUT }—
Vo, — " g
Vi — =
DQg~DQyq v OPEN
0 —

UPPER BYTE READ CYCLE

. \
CRP .
g = iRGD T e S RS ~ -
e Vi — _ bone e
UCAS " j \\ L‘ Jf s —
Vip — ' [ | x
- T e -
\ ‘ +

Vi
LCAS
V

2 i 739 RaH Cad
A Vis — ROW COLUMN
Vi ADDRESS ADDRESS

o — tRAL = —— !
h Jt 1 i l;‘
— Vi — \
L WW A — VW
& WWW%
X ‘ £
e [} Feyr
V O
DQ;~DQy " OPEN
Vo, — ’_‘ rﬁ oy, - —=—
S xw,,, ]
Vor —
DQg~DQ;g VW OPEN ( @( VALID DATA-OUT }—
0. — o
L‘ﬂ

1
.V WA
DON'T CARE
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KM416C256B/BL/BLL

CMOS DRAM

TIMING DlAGRAMS (Continued)

WORD WRITE CYCLE (EriflLY WRITE)

_ - tae s 2]
e e T
s )
- [ el —
R I e e e V4
“ |
L .t teas -—
£eas \v/~w . T"'d% \ : / - /
f——] Lasc tom —] RAL
Ao X attss X sas MQ% R
| I —
T R EEETTN | x&}‘o SEBEBE
t -
[~ twes T ! B T
: e, fe Ft—,u A{
pa,~00 " GOOCOOBIOINE i param IQOTOBECIBTBEOTINE,
— -
LOWER BYTE WRITE CYCLE (EARLY WRITE)
P e
e Ve L ] ‘
RS N : C\i
s R e - N
[ s e o fegy S —
s BT | e N  /
tase P«' e i, L
SRS % O 0 AR
I
1 - D —————
tovae
= U \ fmmm
‘ tos, H |»lD,.H.‘
Dy~ 00 O T &0 00‘0"0’0’00’0’0’0”0’0’0’0’0‘0‘0‘0’0’0’0’ KL M%&

DON'T CARE
A

s uigg
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KM416C256B/BL/BLL CMOS DRAM

TIMING DIAGRAMS (continued)
UPPER BYTE WRITE CYCLE (EARLY WRITE)

“the
trp

= tras

. V-
RAS \ tar Z \
v tepip

taco tasn

e B — L tesn

-
0CRS Vi — W \ tcas
Vi -
tapc

Vi — X 1
teRs ><\~ e than r trs \
- tasn ASC toan
1.__ tran o r—.—.-

L ROW COLUMN
Vy — N ADDRESS 4 ADDRESS

AN

, | o 4
L
twes o] tner R
o R N NN
V | i
DQ, ~DQy

B et

tos toH —=l

Vi —
[ —

tonr

WORD WRITE CYCLE (OE CONTROLLED WRITE)

tras trp ——

Vi —

o IH e ——— g ———————

RAS \ AR I N\
Vi — towr
Vi — 7

oA N fos /
Vi - ;

! trat 1

o 2T [ N [/

tasi tr
ASR RAH tasc Lt —] 1
v, — \ ADDRESS . ADDRESS

vk N 4 ’X‘Z‘X‘i"’?‘l’:’i’?’"ﬂ

trwe
tewl

& MW o | e R RILKLLLLLLLAKLL

N

=l

—toy —=

0% ~0Q Y/ - D—W o oaren SEESEIKILLEEN
m DON'T CARE
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KM416C256B/BL/BLL CMOS DRAM

TIMING D|AGRAMS (Continued)
LOWER BYTE WRITE CYCLE (OE CONTROLLED WRITE)

— e ——
| ‘—‘ T - R C T \k‘”"l trp
Vi —— T o P e H
S vH - A‘\ iy \___
[ g ) i mPC
v \‘ —X
UCAS V‘H r— ——— laco - — tRan — —_— |
—— O ——
T o

. | = )
F"*l ] tnr e I
RO!

{

“ o {g@{ i, JROX
TR ;Jf ¢
- R, ".w DR

DH
Vi —
DQ,~DQg VALID DATAIN
vy — o
\

<

<

B

—{( P vﬂ
7

T ) — s
y - g ]
gcRs T | et/
vy — | P . | 4

— Vin — Y
A e R
Ask 'L.{ tasc
’—‘1 r’ tean
A Vi — ROW COLUMN
v, — ADDRESS ADDRESS
}
|
— Vi ’-.\ e
Yoo

tow =
| —— lawL

]
e :WW o RIS

DQ, ~DQg

TED
Vi —
L

VALID DATA-IN

HKLRLEEEELLLLRS
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KM416C256B/BL/BLL

CMOS DRAM

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

O - e —_— — ]
- SRt ITSSEREE — — tin

V- e

Vi — )

LT I A

Ve =X : - e toas ——— /__
CAS
UCA v — ) \
LCAS = t=—-tRAD -~=—f 74

Vi T tasn N

trar ]

A Vi — ROW

Vi — | ADD
w Vip — h

Vi — .

J }.—7{“ : ‘ tr

Vin — N {"_‘OFA f
OF tor
OE v, — A’A’A"”"‘!"‘!"‘!’A’A’A’A‘A&\ _/I‘—‘ toes | e i

———lrac toez —=

VALID DATA IN

VALID DATA CUT]|

Vion
DQ;~DQyg Vi —

teuz H
LOWER-BYTE READ-MODIFY-WRITE CYCLE

t“* - ——— = tay - -
tras - ~M——J‘ = tue
Vg — — i
RAS t / t
CRP PG
PR Vg —
UCAS ]
- -
- .| - teas !
CAS : Qg;t -—tﬁ N /
L ASR = —
tRAH{‘-—— tasc ~——4 fess l l
Vi — ROW COLUMN
I T S T R s
AWD -‘RWL
S — ""’*‘CWD —————| =ty ——]
= Vi —
W e N EBEEER
tan ———— two
_ Vi — 1 toga
OE
. — RGN 1/ e |
DS OH
'_—tpmc+m— ~——toez ‘ l————
DQ; ~DQg \\i“‘: : 1 \@(vwo DATA QU 0:’:9 4
CLZ
DQe~DQ; " OPEN
VioL —

0 s ugg
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KM416C256B/BL/BLL

CMOS DRAM

TIMING DIAGRAMS (Continued)

UPPER-BYTE READ-MODIFY-WRITE CYCLE

S S Y 0 - -
h— o Y Fypp— ﬁJ -»'Rpj
—_— VH - R I B
BT ¢ - - /
UCAS Vin — ‘ - DE— -teas -
o= o i il tapc
i .
A I 03 B R A
tawp [=—tow
o Vor — o —-—tows ‘wpt
Y- S I nik oo
—t \Wﬁ ) 1
e TR /
' 1 toee
DQ,~DQg V'OH_ 1 ] OPEN —
102 ~ I—‘—‘—“ taac F——tog s —= ~ tor
DQg~DQyq \c“;“ _ | VALID DATA OUT

feez

FAST PAGE MODE WORD READ CYCLE

tay
F I — taase a
s Vin — h — s ‘1 ———tRHCP_"j
V\L H e £é
[
ﬂ ! tec tec -
Vs ‘ tacp —I ’-—tcp; tep — b trgH —=|
UCAS " [ teas — / \"‘ teas—— A 7 “\-— toas
Vig te /]
S f"‘—m—*”tpc tee
. '__.. thop ——— i tep ':‘tC‘P: = tRgH —=
Vig — !
LCAS " 1 ‘ N\ [~ leas —— \k teas - ’\—- teas
o tasc ~—+—1— tasc
tasr - togh tase — I~ tom
‘ trnn | ean "—‘ p=—1 toan o
Vig — §
A " " ROW " COLUMN COLUMN ) X[ Ssumn
Vi — ADD ADDRESS ADDRESS N ADDRESS
7—\an0 I —[ ' ~4 4 t
}"*L‘l tacs tack Acs tF:(iH ~>—'i- Aes trAn
Vin — Ll
: -— ~PRER
Vie = T tas e tha e tan ——rd
1 b= tcpa tepa
. Vi — loea y toea 46 toga
V\L - A
‘{ teac l——-' lop; toac il torF ' tore
;—-‘— trac toez —toez | teac - b—togz ~|
Vor R ¥
DQ, ~ VALID VALID VALID
G~ DG Vo — DATA-OUT DATA-OUT DATA-OUT |
towz ﬂ terz — tewz
m DON'T CARE

s unig
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KM416C256B/BL/BLL CMOS DRAM

TIMING DIAGRAMS (Continued)
FAST PAGE MODE LOWER BYTE READ CYCLE

*’ - = tage ~ 7" S —— —»ta;’ﬂ-‘
AAS Vi — = tan
i
Vi £4 7 t
[ RPC
Fz ; O
{6
e Vi — "
VeAS y t t [~ tRsH ~—
Vi — tcrp eC [ PC top
- teco
46 .
e Vin— =t ~—lcas T [ toss
cas ™ W \ Y N \ / \_
ViL —
— i [
tasn t fesn ‘ tasc | | tean I RAL
ASC I ] tasc ten
F‘ tran r toan AS: can

Vi — ™~ ROW COLUMN i COLUMN COLUMN
A v — ADD ADDRESS \_ ADDRESS \._ ADDRESS
i :
b= tRAD — = tacs "_klnci
tacs I——:l trich ||= I t,qc:.:’ _‘r | > I

—_ 7 u
Vi = tan —=f rtaa ———' l AR
topa
— Vi — toea toea toga
= A
ViL — T ' T : 3 f "
‘ (= tcac —| orr | tcac OFF l‘—’“‘ . ; oFF
h taac toez fetogz = f=tcac — l—toez —
- I =
DQ,~DQg 'O VALID ] {~ vaup A VALID
1 8 \ 0ATA-GUT \ DpATA-OUT DATA-OUT
Voo — e k 4 -
v torz —=t ters —= lews —
o —
DQg~DQys OPEN
VOL

FAST PAGE MODE UPPER BYTE READ CYCLE

\ 3

tracp — = tap

ml
P
[
=
3
.\]
~
E
I
]
o

Vie — 1,

CRe 44
| toe toe b= trgH —=
lReD ——=— tep

Vg — R lc:\s—‘4 }-'ktcns’ H X —tcas— 4
UCAS v, — s ! :
s

tcrp
|‘—‘ —lesh
! L€

t ¢ tase 4 t te. t
A_S_R. _R_Aq CAH ASC CAH ASC toan

Vin = ROW N ' COLUMN xk COLUMN f COLUMN

A vy — ADD . ADDRESS \. ADDRESS . ADDRESS
’ﬁt ! [ tacs 1

RAD ‘l:J tacs oo T RCH 1RC’»; i— RCS tren

Vin — B >,

Vi —

Ny

2
7
v

Viy —
V'L -

trAr

=l

&

T tag —= tan —==i taa —=— i

— fcpa+— pm——tcpa
46

® O, | KKK

1 by~
Von — }'—— toga F— torr F—‘ toga ’—-—4- tore }—’ toea '——‘ torr
DQ,~DQs OPEN <$
Voo — teac toez teac toez teac toez
tRac
Vow — ¢ vALD | 7 VALD ) S
DQy~DQ |, DATA-OUT > T DATA-OUT DATA-OUT >
oL ‘l‘
oo =1 teiz *-4‘—— terz

m DON'T CARE
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KM416C256B/BL/BLL CMOS DRAM

TIMING D|AGRAMS (Continued)
FAST PAGE MODE WORD WRITE CYCLE (EARLY WRITE)

I — A —— «77’—4—4‘ tho =
\
pee— —— - —lag T ‘1
6
tere N d
- C0 - (&

A
wl

t b tesn |
cRp trsH
t——*fncuf ter
Vip — T /F‘ toas —=—
Ry, ‘ w, ]
tasr Fr“ tesn tasc tasc tean
ey g R
A V=  Row COLUMN COLUMN COLUMN
ViL — ADD ADDRESS ADDRESS ADDRESS

tmo*"‘ twes twes twes twen
— twen twen
Vin —
Vi — ] N

\ ) 7 Fttew—
"—_‘P towt J"‘CWL ] o
ot KL
OE
Vi

trwi
‘6
tos -——{ l-——— tor leos ! ]———‘ tD-, ‘—j
DQ.~DQ Vin ™ - VALID VALID VALID
1~ DGe DATA-IN DATAIN DATAIN
I

r‘ﬁ’*’hw ]
FAST PAGE MODE LOWER BYTE WRITE CYCLE (EARLY WRITE)

e}

ms T RN T ;
Vi — —tl 6
terp 124 thec

Vig —
oS W L e\
vy — pC RSH

=l

]

tere
1-—~— — — laco
Vi — : tcas I=—tcas —
ro7s N
Ve — =
T E tosn— 50 < toan
A
'RAH‘C fean |
A Vin = COLUMN ] COLUMN
Vi — ADDRESS N_ADDRESS
thac twes YweH iCS twer
—_ .___1
w oo | ;&@\
W | i
Vi —
; ;
\ e —— e e
V|H -
OE

Vi —

[} tos ———l H tor- tos —-‘ H tom le tor
Vi = VALID ) = VALID VALID
DQ, ~DQs Ve = W DATA-IN DATA-IN DATAIN |

.
I Ut R B SRR B

ELECTRONICS




KM416C256B/BL/BLL CMOS DRAM

TIMING DIAGRAMS (continued)

w TN . w
AAS _ |
kﬁ- RCD : [
Vg — W \‘* ‘T toas =
UCAS Vie tome \ ‘ 7
}__. |
Vi, —
LCAS v‘H _ W p—— —— = togh ~———=] ; \
v tasr tran tasc tasc toan tasc team :
tcan p—e]  ———y J‘
Vin = ROW COLUMN COLhMN COLUMN
A Vo — ADD _ ADDRESS ADDRESS ADDRESS
trap ™1 twes twck ‘wcs[ twes
] —— b= twen twen
- Vi — | |
Vi — ]
! fem ! M lew ——I [Tt Aw.
5E Vin —
[ ]
Vin — v .
I e N RN NN BN
I tos L-‘l |——‘ o tos ——1 ton tos ———I |——— ok
Vi = VALID VALID VALID
oHR —
FAST PAGE MODE WORD READ-MODIFY-WRITE CYCLE t
R
tRasp = T —
Vi — tar ————| ! >
1 S
FAS oy . \ com ﬂ
I | - ¢ —
l—_— Le— trco a PRWC | o RSH
— W \:—— teas ————— jt—i\vv feas / /
Vi tere tesu T ‘
v | lacp —— tPRWG 7 [ trsh
CAS H— teas H\ toas /7—
teA Vie — w | t-Af—c—\ \ "
ASA
:ﬁ.{ IS I foan tom % asc toan towe F‘IRWL ]
A Vi m‘ ROW COLUMN A COLUMN
Vi — ADD ADDRESS }Q z >_< 5 5 g 5 % ADDRESS
an[)J’_I’____[ tiJCS towp e ! ] tral " i
VIH - /
w AR — ]
Vi~ tewo \;;L tepPwe \}
tawn tawo
torn tawp Toen tows
— Vie — B
OE Vi — ——IAME]'/ toen | t?g . tore | t?g
F——tRac | toez i
tcac tom
Viow — v.v.v.v.v.v’v’
DQ;~DQ
P v — NXAXAAXX
tore —et telz

VALID DATA-QUT

BN oont case

VALID DATA-OUT VALID DATA-IN VALID DATA-IN
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KM416C256B/BL/BLL CMOS DRAM

TIMING DIAGRAMS (Continued)
FAST PAGE MODE LOWER-BYTE-READ-MODIFY-WRITE CYCLE

Vi = tere

UCAS Yin e tpawe ——— " trgy ————————— \
Vi — tesk

- foas —————— teas

task R tase i

—J H—f F~l o tewt -+
A Vin — ROW X GOLUMN COLUMN
SV — ADD \ ADDRESS . ADDRESS

trase

lnAnI— tra. —
| J twe
_ Vin — i j\ 4
T e e
tecpwo ]
trwy~—— ! —tawp— ——
Vi — —
GE v ! toea
L tan E L \ tQkEJ tos
-lcpa t
F_—_‘" trac { lovs fon taa ,.Jfﬁﬂ—y \ tor
v | teac teac ; ]
1OH
DQ,~DQg v
o —
e tow tes
v VALID DATA-QUT  VALID DATA-IN VAUD DATA-OUT  VALID DATA-IN
LOH "
DQg~DQyg OPEN
View —

FAST PAGE MODE UPPER-BYTE- READ-MODIFY -WRITE CYCLE
"—' trasp i

Vy— tan ——=
RAS \ rtosw "ﬁ’ﬁ—{ ———— —tagy—
Vi — terp
tpawe —————F———=]
tHCD—— PRWC 1
|
Vi — i— —tcas ~——toas T
UCAS N [ a

RS Vin ~ T X
o IH “ I
Vi — N . cwl
] -

tasr tran tasc team tewe tasc | team
[ae P—-‘l oL
Vin = Rov}:-1 COLUMN M@( COLUMN (ST K
A Vi — ADD xtADDRESS \_ADDRESS \’A‘A’A’A’A’A’A’A‘!’A‘:’A‘A‘A’A’A’

trap H _q twe: trar

-

= Vi = .
w

Vie ~ F.
3E Vin

Vie —

IOH T

V)
DQ:~DQy

FOH —

V
DQy~DQys

oo

=
VALID DATA-QUT VALID DATA-IN VALID DATA-QUT  VALID DATA-IN

m DON'T CARE
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KM416C256B/BL/BLL CMOS DRAM

TlMlNG DlAGRAMS (Continued)

RAS ONLY REFRESH CYCLE
NOTE: W. OE=Don t Care
[ S

tras tee

2
i
™.

- ;@{ D RN

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

Var t
JCAS
%
R Vi —
{CAS
v, -
f— -t
Vii—
DQ.-DQy N OPEN
Voo — 4

CAS-BEFORE-RAS SELF REFRESH CYCLE (LL-version)
NOTE: W, OE, A =Don't Care

- --—trp trPs
— !
AAS Vin / \ tRasS 'y
Vi — tRPC ¢ .
tcp | toms tRpC
ViH— ﬂ'ﬁﬂ
UCAS
" / N
tcp tcHS
VIH — tcsh
(CAS / &\
Vi
toFF
Vo — Ty
DQ1-DQ16 v } OPEN
oL — /

m DON'T CARE

PEnmsungg -
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KM416C256B/BL/BLL

CMOS DRAM

TIMING DIAGRAMS (Continued)
HIDDEN REFRESH CYCLE (READ)

e — —
| :
Vy . = et
IL-I(V - ‘)—- "fln:[v*’*""--—)—'* an»- *"J ( - B
Vi - T — iCHR
o N
‘1-1(;HP~ J ! %ft ‘z
; | CHR
Vi — '
o | 7
S L F\\ | /
=] Ran oA
Ve — \ ADDRESS ADDRESS r
\ A e —
. Vim— ) N
" Vio— ‘AAA‘ %

L*“* ]

ot

JE— Vi — \VAVS L—WEL;A- ! Xl
O XS ABEEEEEEETRR
N e —
DQ;~DQy¢ v ’ ; VALID DATA-OUT }————
HIDDEN REFRESH CYCLE (WRITE)
T I
w T N -
i T e — o
w7 | T
- I-ICRP | ‘IG-ICHR i
wAS / | / /

tasn tran tasc
- 1 )“ ~
| |

Vi —
Vig —
A

Vie —

ROW
ADDRESS

=

]
LB

|

OF

w1 — R R KBS BB

{oH ]

VALID DATA-IN

tos ————]
Von — RIS/ \VAVAVAVAV,
02 -0 1 EEOKRERD

I

R BRI

VAVAVAVAN VAVAVAVAVAN

m DON'T CARE

0 v ungg
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KM416C256B/BL/BLL ‘ CMOS DRAM

TIMING DIAGRAMS (continued)
CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE

T
Vin — tras
s /
Vie

b topr —ed traH
CSR
TR Vi — teas — / ;l—
Vip — ) \c /!
teor —] ~agi |
v tesm ; . l
H— CHR CAS
TAS \ / 7
Vi — ) f = T /
AL )
tasc tean l J
Vin—
A COLUMN
Vi — . ADDRESS {
t L |
READ CYCLE e | 1 T
r=—"tcac —=— =1 thcH
Vi —
7 RESSRLERKLLALLEA KK
Vip =

OF A
Vi —

Pl ] tor
[ |»“‘ toea —![!oiz " OFF
Von — ‘
DQ;~DQg VALID DATA-OUT >—-—
VoL — teL,
4. |"
WRITE CYCLE L tew
twes !
_ Yn— e tuen —
w K
Vi — .
L |
. i
OE
Ve — )
tog ton
Vou Z N
DQ, ~DQyg Vou — OPEN { VALID DATAIN |}
tawn
READ-MODIFY-WRITE s .
’——— p— - town ————|
Vi —
w " toac
VIL -
taa
Vi — -
OE Vi — \5 toea / toeo
toz ——L-— Tc;z |
Vion —
DQ;~DQq¢
Vigu —

VALID DATA-OUT VALID DATA-IN

m DONT CARE
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KM416C256B/BL/BLL CMOS DRAM

PACKAGE DIMENSION

40-LEAD PLASTIC SMALL OUT-LINE J-LEAD Units. inches (millimeters)
1.020(25.91) ! L (2 025(C 64;
1 030(25.16} _‘ MIN
o i i i e e il s B B ! N ;
R o
O |z 55 2% sp
o 1 ; ; \l ; g g o o
|
c | l4 L
D O ] —
0.026(0.66) - 0.130(3 307)
- T 003010 76) T 0.140(3.56)
oo (IMM&MM &Mﬁ
0.018(0 41) i OO‘)O( 27) 0060(1 27
00200051} "1 T - Tvep T o MAX
40 LEAD PLASTIC THIN SMALL OUT-LINE PACKAGE TYPE (il)
(Forward and Reverse Type)
0.80 TYP

AAARBAFAAR HFHAAAARRAAA

— .
HeHEEEEHEE HEEEHEHEHH | | -

MMMMMﬁ
0.80 TYP 0.25
0.35 0.805 TYP %:
0.40
060
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