KM416V1000A/A-L/A-F

CMOS DRAM

1M x 16 Bit CMOS Dynamic RAM with Fast Page Mode

FEATURES
» Performance range:

’ trAc | tcac | tRe
KM416V1000A-6/A-L6/A-F6 60ns | 15ns | 110ns
KM416V1000A-7/A-L7/A-F7 70ns | 20ns | 130ns
KM416V1000A-8/A-L8/A-F8 80hs 20ns | 150ns

« Fast Page Mode operation

+ 2 CAS Byte/Word Read/Write operation

- CAS-before-RAS refresh capability

« RAS-only and Hidden Refresh capability

« TTL compatible inputs and outputs

« Early write or output enable controlled write

« Triple +3.3V +0.3V power supply

« Refresh Cycle
- 4096 cycle/64ms (Normal)

- 4096 cycle/128ms (L-version)
- 4096 cycle/128ms (F-version)

« JEDEC standard pinout

« Available in plastic SOJ and TSOP(ll) packages

FUNCTIONAL BLOCK DIAGRAM

GENERAL DESCRIPTION

The Samsung KM416V1000A/A-L/A-F is a CMOS high
speed 1,048,576 bit x 16 Dynamic Random Access
Memory. its design is optimized for high performance
applications such as personal computer, and high
performance portable computers.

The KM416V1000A/A-L/A-F 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 FAS-only refresh. All inputs and outputs
are fully TTL compatible.

The KM416V1000A/A-L/A-F is fabricated using
Samsung's advanced CMOS process.
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KM416V1000A/A-L/A-F CMOS DRAM

PIN CONFIGURATION (fop views)

+« KM416V1000AJ + KM416V1000AT + KM416V1000AR

Voo 10 42 1 Vss voo 19 44 [N Vss Vss I} 44 1 VoD
D2 413 bQus Dr ]2 43 [ DQus DQie T 43 2 D»
o lel% Y 40 o pans DQ2 M] 3 42 [T} DQs DQis T 42 3 D DQe
pasd 4 39 b pae DQs ] 4 41 7 DQ1s D ] 41 411 pas
pa: ] 5 as 1 DQ1s DQs I3 5 40 0 DQ1a DQ1s T 40 5 11 DQa
voo o 6 arh vis Voo ] 6 3911 Vss Vss 7] 39 _ 61 vop
DQs ] 7 38 [T DQ1e2 -DQi2 1] 38 7 |11 DQs
basg 7 as p DQee Das T & 37 11 DQis pan ] 37 8 |1 pas
DGs O3 8 35 11 DOty Dar I} 9 36 =1 DO DQio ] 36 s |-o oar
DQr 9 34 P DQo DQs T 10 35 -1 DQo DQe 0] 35 10§ DQs
DQs 4 10 33 O DQs N.C. T 11 34 [0 N.C. N.C. I 34 117D NC.
N.C. O 11 ) 32 N.C.
NC. g 12 31 1 [CAS
W .C. 33 |1 N.C. N.C. 1} 33 121 N.C.
w3 30 P UCAS N.C. I3 12
s d 14 2k o N.C. ] 13 .32 7D LCAS LCAS ] 32 13 [ N.C.
A % b - w14 31 11 UCAS . UCAS I 31 14w
" 1: As fmas ] 15 30 {1 OF OF 1 30 15 |0 AAS
A 27H As A O 16 291 A Ao TF 29 16 1 Ant
Ao 17 BH A Ao I 17 28 [0 As As ] 28 17 {0 Avo
A s 281 As Ao ] 18 27 [ A A [ 27 181 Ao
A2 1g 24P As A T 19 26 [0 Ae As T 26 19 -0 A
adeo O 28ha o {20~ 25| AS A2 O 22fmA
VDqu 22 1 Vss As I 21 24 D A4 As ] 24 211 As
\ / Voo ] 22 23 |7 Vss Vss 23 29 £ Voo
(s0J) » )
(TSOP(ll)-Forword) (TSOP(ll)-Reverse)
Pin Name Pin Function
Ac-A11 Address Inputs
DQi-16 Data In/Out
Vss Ground
RAS | Row Address Strobe
UCAS Upper Column Address Strobe
LCAS Lower Column Address Strobe
w Read/Write Input
OE Data Output Enable
Voo Power(+3.3V)
N.C. No connection
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KM416V1000A/A-L/A-F

CMOS DRAM
ABSOLUTE MAXIMUM RATINGS* '
. Parameter Symbol Rating Units
Violtage on Any Pin Relative to Vss VIN, VouT -0.5t0 4.6 \
Voltage on Vop Supply Relative to Vss Voo -0.5t04.6 \
Storage Temperature Tstg -55 to+150 °C
Power Dissipation Pp 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 Vbb 3.0 3.3 36 \
Ground Vss 0 0 0 \"
Input High Voltage ViH 241 — Vob+0.3 \
Input Low Voltage ViL -0.3 — 0.8 Vv
DC AND OPERATING CHARACTERISTICS
(Recommended operating conditions unless otherwise noted)
Parameter Symbol{ Min | Max | Units
Operating Current* KM416V1000A-6/A-L6/A-F6 90 mA
e e - o KM416V1000A-7/A-L7/A-F7 Icct - 80 mA
(RAS, UCAS or LCAS, Address Cycling @trc=min.) KM416V1 000A-8/A-LB/A-F8 70 mA
KM416V1000A 2 mA
Standby Current
iy o KM416V1000A-L lcc - 1 mA
(RASSUCAS=LOAS=W=Vi) KM416V1000A-F 1| maA
e ' KM416V1000A-6/A-L6/A-F6 90 mA
RAS-Only Refresh Current”
— s ) ) KM416V1000A-7/A-L7/A-F7 lccs - 80 mA
(UCAS=LCAS=VIr, RAS, Address Cycling @rc=min.) KM416V1000A-8/A-LB/AF8 70 mA
KM416V1000A-6/A-L6/A-FB 90 mA
Fast Page Mode Current*
prashery . . KM418V1000A-7/A-L7/A-F7 lcca - 80 mA
(RAS=ViL, UCAS or [CAS, Address Cycling @tpc=min.) KM416V1000A-8/A-L8/A-F8 70 mA
KM416V1000A 1 mA
Standby Current
=ra TR T KM416V1000A-L lccs - 300 uA
{RAS=UCAS=LCAS=W=VDD-0.2V) KM216V1000AF 200 A
= == . KM416V1000A-6/A-L6/A-F6 90 mA
:%SS'B%;‘*S‘ RfES_CF}\_eSf’eCShcgf‘ e i ) KMATEVIODOA-TALTAFT | foos | - | 80 | mA
' © yoing ' KM416V1000A-8/A-L8/A-F8 70 | mA
Battery Back-Up Current, Average Power Supply Current,
Battery Back-Up Mode, Input High Vottage(ViH)=Vpbp-0.2V,
Input Low Voltage(ViL)=0.2V KM416V1000A-L leer - 450 A
UCAS, LCAS=0.2V
Din=Don't Care, tRc=31.25¢s (L-Version)
trAS=tRAS Min~300ns
1113
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KM416V1000A/A-L/A-F CMOS DRAM

DC AND OPERATING CHARACTERISTICS (Continued)

(Recommended operating conditions unless otherwise noted)

Parameter Symbol| Min | Max | Units
Self Refresh Current
RAS=UCAS=LCAS=ViL
it - lecs -
W=0E=Ao-A11=V00-0.2V or 0.2V KMA416V1000A-F 20 | wA
DQ1-DQ16=VDD-0.2V or 0.2V or Open
lnput. Leakage Current . Iy 10 10 | xA
(Any input 0<VIN <VDp+0.3V, all other pins not under test=0 V)
Output Leakage Current low _
(Data out is disabled, 0V <VouT<Voo) © ) 0 10 sA
QOutput High Voltage Level (loH=-2mA) VoH 2.4 - \
Output Low Voltage Level (loL=2mA) - VoL - 0.4 Vv

"NOTE: lcct, lccs, Icc4 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 icct and Iccs, address can be changed maximum
once while RAS=ViL. In Iccs, Address can be changed maximum once while page mode cycle time tec.

CAPACITANCE (1a=25°C, Voo=3.3V. f=1MHz)

Parameter Symbol Min Max Unit
Input Capacitance {Ao~A11} CiNt - - 5 pF
Input Capacitance (RAS, LCAS, UCAS, W, OF) Cing - 7 pF
Output Capacitance (DG1~DQ1e) Coa - 7 ! pF

AC CHARACTERISTICS (0°c<Ta<70°C, Vbp=3.3V+0.3V, See notes 1,2)
(Test condition : Vin/ViL=2.1V/0.8V, Vor/VoL=2.0V/0.8V, Output Loading CL=100pF)

Parameter Symbol— I 7 8 Units | Notes
Min{ Max | Min | Max | Min| Max '

Random read or write cycle time trRC 110 130 150 ns
Read-modify-write cycle time trwc | 155 185 205 ns
Access time from RAS | trac 60 70 80| ns | 34,11
Access time from CAS tcac 15 20 200 ns | 345
Access time from column address taa 30 35 40| ns 3,1
CAS to output in Low-Z tolz 0 0 0 ns 3
Output buffer turn-off delay i | torF 0 15 0 15 0 15| ns 7
Transition time (rise and fall) tr 3 50 3 50 3 50| ns 2
RAS precharge time tRP 40 50 ' 60 ns
RAS pulse width tRAS 60 | 10,000 70 | 10,000 80| 10,000 ns
RAS hold time tRSH 15 20 20 ns
CAS hold time tesn | 60 70 80 ns
CAS pulse width tcas 15| 10,000 20 | 10,000 20 10,000 | ns
RAS to CAS delay time . tRco 20 45| 20 50| 20 - 60| ns 4
RAS to column address delay time trAD 15 30 15 35 15 40| ns 1
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KM416V1000A/A-L/A-F CMOS DRAM

AC CHARACTERISTICS (Continued)

Parameter Symbol i - 7 8 Units [ Notes
Min| Max | Min| Max | Min| Max
CAS to RAS precharge time tcRp 5 5 5 ns
Row address set-up time tasr 0 0 ' 0 ns
Row address hold time "1 tRAH 10 10 10 ns
Column address set-up time tasc 0 0 0 ns
Column address hold time {CAH 10 : 15 15 ns
Column address hold time referenced to RAS tAR 45 55 60 ns 6
Column address to RAS lead time tRAL 30 35 40 ns
Read command set-up time trRCS 0 0 0 ns
Read command hold time referenced to CAS tRCH 0 0| 0 | ns 9
Read command hold time referenced to RAS tRRH 0. 0 0 ns 9
Write command set-up time twes 0 0 0 ns 8
Write command hold time WCH 10 15 15 ns
Write command hold time referenced to RAS WCR 45 50 55 ns 6
Write command pulse width twe 10 15 15 ns
Write command to FAS lead time WL 15 15 20 ns
Write command to CAS lead time towe 15 15 20 ns
Data-in set-up time tos 0 0 4} ns 10
Data-in hold time toH 10 15 15 ns 10
Data-in hold time referenced to RAS toHR 45 55 60 ns 6
Refresh period (Normal) | teer 64 64 64| ms
Refresh period {L-version) {REF 128 |, 128 128 ms
Refresh period (F-version) tREF 128 128 128| ms
CAS to W delay time tewo | 40 50 50 ns 8
RAS to W delay time tAwp | 85 95 105 ns 8
Column address to W delay time tawp 55 60 65 ns 8
CAS precharge to W delay time tcpwn | 60 65 70 ns
CAS set-up time (CAS-before-RAS refresh) tesk | 10 10 10 ns
CAS hold time (CAS-before-RAS refresh) toR | 10 10 10 ns
RAS precharge to CAS hold time tRPC 5 5 5 ns
CAS precharge time (C-B-R counter test cycle) topT 20 25 30 ns
Access time from CAS precharge toPa 35 40 45| ns 3
Fast Page mode cycle time tPC 40 45 50 ns
Fast Page mode read-modify-write cycle time trrwc | 80 95 100 ns
RAS pulse eidth (Fast page mode) trasp | 60 200K| 70 200K| 80 200K | ns
RAS hold time from CAS precharge tRHoP | 35 40 45 ns
CAS precharge time (Fast page mode) tcp 10 10 10 ns
RAS hold time referenced to OF tROH 15 20 20 ns
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KM416V1000A/A-L/A-F ' CMOS DRAM |

AC CHARACTER'ST'CS (Continued)

-6 -7 -8
Parameter ol Units | Notes
Min | Max | Min| Max | Min| Max :
OE access time toea 15 20 20| ns
OE to data delay toep 15 20 20 ns
Output buffer turn off delay time from OE toEz 0 15 0f - 20 0 20{ ns
OE command hold time toed | 15 20 20 ns
RAS pulse width (F-ver) trass | 100 100 100 £s 19
RAS precharge time (F-ver) thes | 110 130 150 ns 19
CAS hlod time (F-ver) tcHs -50 -50 -50 . ns 19
KM416V1000A/A-L/A-F Truth Table
RAS | LCAS | UCAS W | ©oE DQ1-DQs DQs-~DQ16 STATE
H . X X X X HI-Z ‘ HI-Z Standby
L H H X X 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 H L DQ-0OUT - DQ-QUT Word Read
L L H L H DQ-IN- Don't Care 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 -

79b4L4e 0019733 T2T N
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KM416V1000A/A-L/A-F CMOS DRAM

NOTES

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

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

3. Measured with a ioad equivalent to 1 TTL Loads and 100pF.

4. Operation within the trco(max) limit insures that trac(max) can be met. trop(max) is specified as a reference point
only. If tcp is greater than the specified trop(max) limit, then access time is controlled exclusively by tcac.

5. Assumes that trcp > treD (max).

6. tAR, tWCR, tDHR are referenced to tRap(max).

7. torr(max) defines. the time at which the output achieves the open circuit condition and is not referenced to VoH or
VoL. .

8. twes, tRwp, tcwp and tawp are non restrictive operating parameters. They are included in the data sheet as
electrical characteristics only. if twes > twes(min) the cycle is an early write cycle and the data output will remain
high impedance for the duration of the cycle. If tcwb>tcwp(min), trRwp >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.

9. Either trcH or trRRH 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 trRap{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. tasc, toaH are referenced to the earlier CAS falling edge.

13. tcr is specified from the last CAS rising edge in the previous cycle to the first CAS falling edge in the next cycle.

14, towp is referenced to the later CAS falling edge at word read-medify-write cycle.

15. toww is specified from W falling edge to the earlier CAS rising edge.

{cas 4 . /_—."“ :

UCAS \
%
tase|| tcan <

CcOL

ADD. Addr.
town
’ —
F tewl

16. tosr is referenced to earlier CAS falling low before RAS transition low.
17. tcHR is referenced to the later CAS rising high after RAS transition low.

s " Y A—
T /

o ————N||_ s
L_I‘E_Si = loHR ]
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CMOS DRAM

KM416V1000A/A-L/A-F

18. tps, toH is independetly specified for lower byte Din(1-8), upper byte Dinig-16)

LCAS T

UCAS ;

DQ~0Qs Din

R e 6

w | —_—\

19. 4096 cycle of burst refresh must be executed within 16ms before and after self refresh, in order to meet refresh

specification (F-version).

TIMING DIAGRAMS
WORD READ CYCLE

tre

X
Vin

Vie —

tcee TRGD!

tash

UcAs Y — \\
Vi —

tra
Vin — tcas '
[CAS \\ /
Vie — . 2
t
tasr tran tasc toan oo
I el
PO ROW " COLUMN
Vi — ADDRESS ADDRESS
b trap —=1 tran
trgs trch
W VlH -
Vi — taa

tore

thon
toea
VlN -
CE
ViL—

toez

trac

Vo —
DQ,-DQs " OPEN
' Voo — tez

VALID DATA-QUT

[ oonr onse

>_
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KM416V1000A/A-L/A-F CMOS DRAM

TIMING DlAGRAMS {Continued)
LOWER BYTE READ CYCLE

tre
tras —trp

— Vi — y
FAg ™ \ tae Z N\

Vi — tore tepc

Viy —
o - —

L

trco trsH

e Vin — teas
LCA v w tran tasc \\ / /

I — femr—enet Yo

tasr toan tos - |

A Ym— ROW COLUMN
Vi — ADDRESS ADDRESS
I*—- trap —{ trcs iRRH——1

l—

Vi —
Vie — tan
tron
t
ﬁ :/llH —_ OEA Z
L -
to tore
thac e F——toez
Veop —
DQ;-DQs " OPEN VALID DATA-OUT
Vou — N
CLz
Vo — =
DQeDGe " OPEN
Vo —
UPPER BYTE READ CYCLE
tre n
tras e
. Vu— t,
RAE " \ ”’ / \
Vi tcae
trc tasH .
—— —_ 1,
o - N —a
Vi — .
I . i tapc
tRaL
e Vin— .
cAas " tosH \
Vi — tasr tran tasc tean
A Vw— ROW COLUMN
Yy — ADDRESS ADDRESS p
[N T
]—— taap T__— tacs l—— tay qH——i
— VlH -
w
tron
Ju— VIH -
OE v
L=
t ’__T !
Von— oA BEN il
DQ,-DQg PEN -
VoL — I toac—=]. F—— togz ——|
thac
DQeDGie VoM OFEN § VALID DATA-QUT }——
VoL — oz

m DON'T CARE
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KM416V1000A/A-L/A-F

TIMING DIAGRAMS (Continued)
WORD WRITE CYCLE (EARLY WRITE)

CMOS DRAM

tre o
tras
V=" . Vg
thS Viu— terp x il - \_—
treo csn task
Vig— = t .
UCAS V,L—w . \ cas / l /
T3 \\//IH~ f—tRap —— i / /
v bse ELLY traL -
tasg f—ed b toan —=
o O oates DR o
: towL
ViL— ‘ — {
Toos —] twer
o Vi —
" tos toH —=
DQy-DQie ': : VALID DATA-IN "’0”"””.’.0.0 ””.” "”""""‘”’.“0”‘
I tour : ‘
LOWER BYTE WRITE CYCLE (EARLY WRITE)
- tre
- tras fer
V- F
RS Vi — tere o / .EC_{ \_—
UeAs \\//',': :w treo tas N\
tosH
LeAS z:: :w I~—"tRap — \ i i / /
tasn | |tran tha
= tasc— |=tfcan—]
V% T
. towe —=
W Vi — twe twer
e Trwe - I
TV twen L
oF Vin —
ViL — - -
Vin — 77 \VAVAVAV, v 7 7 \VAVATavAVAVAVAVAY AV, VAV,
I O B N A R %
~ tonr
par0oe BRI

1120
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KM416V1000A/A-L/A-F CMOS DRAM

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

tac

% tre
RAS
Yy ———
RAS v'“ N tan N
L — t
s taco ; trsH
osH
ocas Vv W N toss / /
Vi —
F—— tarc

____ Vm—
LCAS Vi _ F=—1RaD tRaL \
L tasr tasc toan »

et tRAH t—

A Ym- ROW §@< COLUMN
Vi — | ADDRESS | ADDRESS

BRI

B N A"A"AVAVAVAvAvAvAvAvAvAVAY, fwow AV AV VAVAVAVAVAVAVAVAVAVAVAY,
v RN NS
twer
_ vm B ‘WCS o1 RWL
OE Ve
DQr00s = I 0 . : X
- VR $0.0.99.0.9.9.0.9.9.90.00.9.00.00.9.0.00.0.00.000.0.09.00000.00.9.0.9.0.90.000,
tos toH —=f
Vin — FERRAT T TR ARAT A Y AVAVAVAVAVAVAV VAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAV AV,
= : tour
WORD WRITE CYCLE (OE CONTROLLED WRITE)
the
tras trp —=—
RAS :m : t \ : tar ; N
V%% N / ] /
. tRaL -
o - i N 7

tasm tran tasc

= toAH —=

A Vi — ROW = COLUMN
vy — ,_ ADDRESS . ADDRESS
L

TR

FAVAVAVAVAVAVAVA!

W NI o s
. trwi *——{

: fowe

& . oo o | FE OGRS

f=— o —={

Vin =
DQy-DQye v VALID DATA-IN
L —

m DON'T CARE
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KM416V1000A/A-L/A-F | CMOS DRAM

TIMING DIAGRAMS (Continued)
LOWER BYTE WRITE CYCLE (OE CONTROLLED WRITE)

tac
tras | tap——

Vin = ___"\ tan /

RAS

VIH -
OCAS W trep trsH - \
VlL -

tosn

Vih— - { toas
Vi — trap AsC 4 J

Vo — terp

tash

lo—ed trAH —tcan —i

thac
S T I A e

twe

R TR :
I -——ﬂtcw;_ __l ‘
- toen
& ot R
DQ:-DQg \\,/l: : D—mx VALID DATA-IN ‘mmgsm
Vi —

DQy-DQye

B R R AN RN et

L

UPPER BYTE WRITE CYCLE (OE CONTROLLED WRITE)

tae
| thas - l— trp —|
RPN\ — N\
cRp o o
tes
UCAS ://'H: . x - tcas / /
. |-—1Rpca-| V
[CAS ::::w ¢ : trap : traL \
2R A =2 b toan—=
T O s RO Sasiens R
LIV ’z""’"‘"""’3’3’3’3"’0
. - tawL r— |
o RS | RXXXIIEERLLERRKS
pQi0as M »

oo o] = toa] =t = |
N

VALID DATA-IN
m DON'T GARE

<5
[
>

DQy-DQ16
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KM416V1000A/A-L/A-F

CMOS DRAM

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

trwe
. . tras trp ——
Vig— " X .
RAS " \ tar \_
Vi — ¢ 2
cRp
L thco trsh
Vin — teas
oA | N
t trop tren
ta
ViH — tc,
e T3 N S
Vie T tasn
. tesH
tran tasc o= P tcan
A Vg = ROW COLUMN
v — ADD \ ADDRESS
[
tawo = taw. —
townp towe
Vin — .
w E—— 3
V)L - tH'Vu
taa twe
v toea "
fo1=4 " j tos toy
Vi — foep —
1
||T trac S
Vion — . z
DQ;-DQyg Vioy — \VALID DATA QU IVALID DATA IN|
!
towz

READ-MODIFY-LOWER-BYTE-WRITE CYCLE

tawe
tras [=—trp ——={
Vi — B Z \-
ARAS
Vi — tere trrc
w5
Vi —
* treo tRsH
Vi — teas
wcas " W f——tran—] \ /
Vie — tasr
: . tesn .
tran f=—ed g e A
Vin = ROW COLUMN
A v, — ADD ADDRESS
(18
tawp F—trwL
tcwn P=—towL —{
— Vi —
o == NI
Vi — thawo
tan twp
o8 Vig — toea / -
Vi — } togo
F trac t—rtoez
pa,Da, Ver T VALID DATA OUT]
VioL —
tewz
Vion —
DQg-DQ1s QOPEN
oL —
m DON'T CARE
PRimsugg o
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KM416V1000A/A-L/A-F

CMOS DRAM

TIMING DIAGRAMS {Continued)
READ-MODIFY-UPPER-BYTE-WRITE CYCLE

UCAS

LCAS

3|

DQ,-DQg

DQy-DQye

Vin — 5\

trwe

tras

L trp —|

d

IR

trsH

teas

)

tarc

Vin
Vi

than

ROW
ADD

tasc

@{‘_ADDRESS

tean

COLUMN

trwL—=—

2

Vi
Vie

ViK
Vi
Vion —

VioL ™

Vion —

VoL —.

twe

tow, —

toeo

trac

tewz

pa— topz —m={

VALID DATA QUT

FAST PAGE MODE WORD READ CYCLE

i
(%

UCAS

gl

OE

DQy-DQ1s

OPEN

VALID DATA IN

tre
trase
Vin = \ tar tarce Z" K
Vi — tere 44
1;
treo ec |- tcp — tee ter |~ F— tRs—
Viy —y i\\——-t As—-/ \_—tc‘sﬁ_/— h\—_tms‘j 4 / N
Vi — terp = - ¥ / N\
v troo tcp :J‘Kc"p;- e tRsH —t
I — ]
= tcag ——= teas —= =t ﬂ / \
Vi — tasc \\ ° / \ / tase \ s ‘}
tasm tosh - tasc I 1 T
™ ] tRan tean 1 [t ool [
Vin — r y
ROw COLUMN COLUMN COLUMN
Vie — & ADD @ ADDRESS @K_*I\DDHESS K—\- ADDRESS
1 T
F— tRap —— [ [ Y -r—i— tres
|____[ tacs treH =11 tﬂclH I_ —'I taan
Vik — w7
tach
— tap —ed] . -q Q 2 g g
Vi A M—tu——‘ tas —=
. p=— tcpa t=—tcpa
Vi — toea e toea 46 toea
Ve —
T 2y T
toac e torr  t d torr
trac toez "R loac I~ torz ~— tGAG —od o7 =
Vo — VALID VALID "N VALID
Ve — DATA-OUT DATA-OUT DATA-OUT
oL
torz toz =~ towz

’!‘A& DON'T CARE
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KM416V1000A/A-L/A-F

CMOS DRAM

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

taase —tap
ARS Vip = tan Z
Vi~ terp - —45 . trre
RHCH
- -
oA T i N
- [a—
Vi tere tec o trc o p=——1tRsH
taco
el &
(cAS Vi — \ —'—tCAs—wZ \~_tCAS E4d \-_tCA.S—-[( ‘\—
ViL — . : -
tash CSH tasc CAH RAL
y - — tn ALASC i tean tase fm—a = tcan
A "= ROW COLUMN COLUMN COLUMN
ADD ADDRESS ADDRESS ADDRESS
Vo — = - =
- trap —= tacs ’ | tacs
t“CSJ—_"J taon ! tﬂC‘FL IF I [=—=1 treH
Vin — il
w trAH
V\L -
tan —— taa —=i - taa
topa topa
. Vig — toea by toea toea
o A A
VJL - -
--tct\lc-'- torr L"“‘ tc;c tore l—l” I tore
thac toez p— f=toez = f=-teac — I=-toez — )
DO,DQ; VM T VALUD ) VALID VALID
\_ DATA-OUT . & DATA-QUT DATA-QUT
VoL — 9 .
torz —= torz —= tez
Vo —
DQg-DQ1g o OPEN
VoL —
FAST PAGE MODE UPPER BYTE READ CYCLE
trasp = trp —
RAS Vi — tas trrce
RAS
ViL — toap 34
tec tre = tagH —=
trco —— tcp
— Vi~ F—tcas— ] A~ ~—tcas ¢« \*fc'xs /y
UCAS \ / - /
Vi — 4 ;
crp
|——‘ tosm
red
—_ Vu - 45
LCAS Vi — traL
. tasr tRan tasc toan tasc tean tasc
—~ — tcan
Vi — ROW T " coLUMN COLUMN x" GOLUMN
A Vi — ADD \_ ADDRESS N_ ADDRESS \ ADDRESS
—t ] [t a—{— [
RAD‘F_J thcs teem ™| Res tRC’rl - RCS ____1 tron
Vi — 49
w " ’ tarH
Ve — : =t
tan——= - tan —=— —tan —=|
—— tcpa =—tcpa
L€
_ Vin — 1
OE Vil — : :
Von — |—— toea i——— tore '—-— toea l——: torr '—- toea I——— tore
DQ;-DQg OPEN 45
Vo — tcac toez tcac toez tcac i | toez
trac
—
Von VALID (" VALD - VALID
DD | DATA-OUT DATA-OUT DATA-QUT >_
L
tez — torz — torz
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KM416V1000A/A-L/A-F | ' CMOS DRAM

TIMING DIAGRAMS (Continued) .
FAST PAGE MODE WORD WRITE CYCLE (EARLY WRITE)

trase tre

— Vm— 3 tan
RAS

el

t 124
I—Cip— treo tec [ tee t b ooy —
cp cp
oA T W N\ N ICAS_J/ F_g_\rtw*
Vi — A )

tesu

|ﬁ”_ treo tre

tec L‘—tasn -
o tep tep
t b teas ——=i =5 1t
Vin— \ Gas — \ cas sy \_._ CAS —=]
ICAS  y, ~ h_ -

tasn test tasc toan tasc | | toan
] ] QR::'SC tean ee] ]
A Vin— ROW " COLUMN COLUMIN COLUMN
ViL— ADD . N ADDRESS ADDRESS | ADDRESS
trao—=1 twes twes| | twes twen

F—twon twen

“ mm " T W
ViL— f i y 2
. t,
towe —‘—‘l e tow ‘—;'—‘ o
: : <

2
24
) . tos —-—{ ‘——— ton tos ———[ l——— ton tos ———l }——* ton
Vi — VALID VALID ' vaup 1
DQy-DQss vy — DATA-IN \_ DATA-IN DATA-IN

torr

FAST PAGE MODE LOWER BYTE WRITE (EARLY WRITE)

=l

trase - trp
s tue
L torp 4% tarc

ViH — 5%

UCAS Vi — teg tee —trsn—= - \ .
- terp : tep ter
’~—— RCD

Vin — toas F —tcas —=] ¥ —toas—
cas \ \ ;

Vi — . ! . f \r /

tasr oo tosn tasc tean tasc| | tcan
. 1 | e ecameng S ——
than caH

A Vin ~ ROW (~COLUMN ] COLUMN COLUMN

Vo — ADD . ADDRESS ADDRESS \_ADDRESS

tao— twes | twew twes ‘ twes twen
wer

w Vin — twp—] bt twp et typ —=—]

ViL —

—=4y
towe —I tCWL"—.‘I ____1RWL'°_"“_—"I
B vIH -

OE

ViL—

55
o] o o5 o tool] ] to
Vin ™ = VALID VALID 7] A~ VALD
D@:-DCo Vi — DATA-IN DATA-IN DATA-IN
torn

R R XK KRB

N RVAVAVAVAVAVAVAVAY FAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAV ) AVAVAN VA

OO oon onee ‘

DQg-DQ1s

: 1126
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KM416V1000A/A-L/A-F

CMO

S DRAM

TIMING DIAGRAMS (Continued)
FAST PAGE MODE UPPER BYTE WRITE CYCLE (EARLY WRITE)

trase —trp
I /
Vie —~ ’qa
r—tc—ﬁl treo tee ter o ton - - tagn —
Vg — tcas "Fx"’glct«s h\_— toas — V-7—
UCAS t g \ ,/ /
CRP RPC
V\H - ;‘%
LCAS Vi — W ——ttcsH \
tasr tran tasc ton tasc toan tasc toan
e " poac LA ]
Vin = ROW COLUMN COLUMN COLUMN
A Vi — ADD | | ADDRESS \ ADDRESS ADDRESS
taap ™1 twes | twen twes ‘ twes fwe
WCH WCH
w Vi — twp — - twe - twe
ViL — 2 ' 4 '
| towe —4 ft—— tCWLHI [ fow ‘{:‘WL
O—E V\H -
I ] ]
Vi = \ )
e I A N
| © tpg -——{ ’——— ton tos ;—-—— ton tos ——‘ ton
Vin = ALID VALID VALID

-

tonr

FAST PAGE MODE WORD READ-MODIFY-WRITE CYCLE

trase

Vig —
A ViL —
V\H -
o Vi
) Vg —
LCAS
Vi —
Vin —
A
V\L —
— Vih—
W [
Vo —
e
Ve —
Vi —
DQ:-DQ1s "
Vior —

tam
\ tesn-
tere
-
r— b— trco phwie F—{tce fren
. teas ik loas / /
m:m fw—— tosH \L / \t
I-_— e tron = torwe or ; tash
tcas tcas
X T e ) ‘;
tis:" o | m— tean tew |- s tean fow, trwL —=—

NS ROW Ky COLUMN A COLUMN XX A X IO
e S I B
tran ]"'_—{ trcs twp El s tap_|

W 0

XX

town

—tand
trac
teac

torz —f

toep | tos

toez

teiz

VALID DATA-OQUT VALID DATA-IN

VALID DATA-OUT  VALID DATA-IN

R =

'T CARE

L ms ungg
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KM416V1 OOOA/A-L/A-F - CMOS DRAM

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

tRasp tre
AAS H AR
Vi — terp trr
- X
OCAS Vi terwe { - tesn N
Vi — tere fosn tee
= treo - ) .
. Vi — W \ tcas / cAS /
— _
Vie tasr!| | tran 7 | tasc .
H e == P—tcan tewe
ACh ROW x COLUMN 1/ COLUMN
A Vi — ADD /N ADDRESS | ADDRESS |
|
tRADI H twe tRaL twe |
n o Nl X
Vi — tewp tewn :
tawo
N tawn - tawn
Vit — toea
OE toea
Vi— tan toeo | tIIJS topa toeo | tos
t;uc taa |y toez ton
cac
Vion — F R
DQ;-DQs v ~
oL — e
o toz — tewz
v VALID DATA-OUT  VALID DATA-IN VALID DATA-OUT  VALID DATA-IN
IOH ™ N
DQy-DQs¢ OPEN
Vioo —

FAST PAGE MODE READ-MODIFY-UPPER-BYTE-WRITE CYCLE

trp
trasp
. Vm— an
RAS \ tesn trsH
Vie = terp

tpawe
. Vm— teas ) teas
ucAs \ /=N 4 ;
(S tere ' trrc
Vi —
A ‘ . fow N
Vi — tasr tran ltasc toam

towe tasc | toan
i

e T s 1 —
r—-— AWL
Vin — ROW x COLUMN COLUMN
A Ve — ADD ADDRESS _, \_ ADDRESS

trap I-——l —:I twe tra twp |
Vin— B / N
w \
tawo
' tawn tawn
OE zm - \
nw -
Viow — =—taa Sren teea
DQ,-DQs VioL — toea | t tos L—‘ toea i tos
oco
F~—trac taa
teac tozz | —= ton
Vion — 4
DQg-DQ1s v
oL T
tewz teiz :
VALID DATA-OUT VALID DATA-IN VALID DATA-QUT  VALID DATA-IN

. 1128
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KM416V1000A/A-L/A-F

CMOS DRAM

TIMING DIAGRAMS (¢

RAS ONLY REFRESH C
NOTE: W. OE=Don't Care

ontinued)

YCLE

tix

. Vi — T
5
Vi —

tcap

tarc tore

Vin —
UCAS |, _ /

terp

C

tere

trec

LCAS Yoo
Vi —

tasr

tran

C

Vin —
A
Ve

ROW
ADDRESS

CAS-BEFORE-RAS REFRESH CYCLE

NOTE: W, OE, A=Don't Care

ke
| — trp
t |

R__S VyH _ \ RAS lr

Ve _

tree ]
(3
tesn ¢

Vi —\ (3]
CAS /

VIL - ;

tee tesn
tenm

WV — X -
cas " /

V\L - T

tosr
Vorn—
DQ1-DQ16 S OPEN —:
VoL — y :

CAS-BEFORE-RAS SELF REFRESH CYCLE (Self restresh only)

NOTE: W, OE, A =Don’t Care

tRp: s tAPS J—— .
RS mT / . \ tRasS / N
Vi — RPC _
trrc
fep tcus
ws SN y N
ViL—
tcp tcHs
— Vin— 4 |tcsr
cAs / \__._
ViL— .
t toFF
VoH — K.
- OPEN
DQI-DAE o J's

m DON'T CARE

S imsungg

. ELECTRONICS
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KM416V1000A/A-L/A-F CMOS DRAM

TIMING DIAGRAMS (Continued)
HIDDEN REFRESH CYCLE (READ)

ta tre

tras tRp— o trAs ———={ tRp -
ViH — =\ t ) Zt B
RAS y, _ \ a i Z x N
toAp = f———— tRCD_—"r'"_ fHLH ——1 :
U7

VlH

. - =
Vi — / N
b topp ] \ ‘_l

Vir b = terr

was / /
t tas
ASR ‘RAH ASC ICAH
! .
A Vin— ROW COLUMN
Vi — ADDRESS ADDRESS

Viy — ,-_ ‘HF'D_‘ trcs ——l trrn 4‘5 I

v~ KXY I N
. taa ‘ . }— tore ~‘

Vin— toen ]

65. ViL — X /C

trac

Von —
DQ;-DQys VALID DATA-OUT }_
_ L

g

toez

r——& tras —————————of trp —] tra tre:
S Vin — '—\ "~ E \
ViL — —1] ’ N
;—tcnp - - trep thgH ———=
Vi — t— tcun ﬂ /7—
UcAs ViL — / '
torp =
Vi — |— F—tcnr ﬁ—
cas ViL — / ¢
asA_| | tean | tasc o t

PG ROW COLUMN
Vi — | ADDRESS ADDRESS

trap ——{ =—twon —=—
R v AvAVAVAVAVAvAvavavaray Sl BV <
LAV 20""0’0‘0’0‘0’0‘0‘ RIS EE RS

Vin — 7 A)

ViL —
- “tos ;_l FtDHﬂ
Paroo | I R R R N e

I tomr
m DON'T CARE

' 1130
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KM416V1000A/A-L/A-F

CMOS DRAM

TIMING DIAGRAMS {Continued)
CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE
e thip

thas

AS

N

OcAs

tern

tcpT—

trsh

trsH

toas

traL

tasc

tean

S Vin—
A

RIS

TAVAVAY AVA AN

.

COLUMN
ADDRESS

tas tarm

READ CYCLE

[

tros

st A —nd theH

KRB

R

Vin—

GE Vie —

Vou

et
toea ! togs —] OFF

DQ1-DQue VoL —

VAUD DATA-QUT

tewz

trwe

WRITE CYCLE

towe

. Vm—
w
ViL —

twes
s

e twcw —_—

LXK

twe

[ ]

Vi —
ViL—

A3

Vou

OPEN

Wa

0Q:DQwe |,

VALID DATA-IN

tow

-

tawo

READ-MODIFY-WRITE

trcs

towo e trwL ~—

w

I
t

fcac

AA

Vin —

GE Vi~

toen

|e- top—]

VIIOH -

N
\_ toea

o
3

toez tos

X

DQy-0Qye
VioL —

XERER

VALID DATA-IN

DON'T CARE

VALID DATA-OUT

1131
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KM416V1000A/A-L/A-F CMOS DRAM

PACKAGE DIMENSION

42-LEAD PLASTIC SMALL OUT-LINE J-LEAD - Units: Inches (millimeters)
1.070 (27.18) | 0.025(0.64)
1.080 (27.43) [ MIN
mininininininininisininininininininini@ia) __f:ﬁfD _
g|q 8|8 g3 §|%
olo —i= 1Y ole
D ~ O |5 &5 sie gl
) ' : 83 Q|3 gl ==
clo glo clc ofs
®) .
)
D N N N J N D J N I O A O A O I B 7
0.026(0.66) 0.130{3.30)
T 0.030(0.76) . 0.140(3.66)

(o= '
s CA A AT AT AT AT A AR A AR

0.016(0:41) - | I 0.050 {1.27) ’ 0.040 (1.02)
0.020(0.51) l . . TYP ! MAX

-44-LEAD PLASTIC THIN SMALL OUT LINE PACKAGE (Forward and Reverse Type)

26(23) /'"\ 0-8°

00000003000 QOO000000A0 |

s

0.455(11.56)
0.471(11.96)
0,400(10.16)
TP

g2
punouunoooa uvoguduuoooo_— 1 S—
' 25(22)
oomE10) ||
0.841(21.35) MAX g 0.010(0.25)
0.821(20.85) g §
0.829(21.05) o

[ 000soy BT A A A A A

0.036(0.925) L 0.010(0.34) 0.031(0.80)
L 0.018(0.36)

TYP

0.00 MIN
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