KM416V1204A/A-L/A-F

CMOS DRAM

1M x 16 Bit CMOS Dynamic RAM with Extended Data Out

FEATURES
» Performance range:
trac | tcac | trc | tHPC
KM416V1204A-6/A-L6/A-F6 60ns | 17ns | 110ns | 24ns
KM416V1204A-7/A-L7/A-F7 70ns | 20ns | 130ns| 29ns
KM416V1204A-8/A-L8/A-F8 80ns | 20ns | 150ns | 34ns

« Extended Data Out Mode
(Fast page Mode with Extended Data Out)
- 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

- 1024 cycle/16ms (Normal)
- 1024 cycle/128ms (L-version)
- 1024 cycle/128ms (F-version)

« JEDEC standard pinout

« Available in plastic SOJ and TSOP(Il) packages

FUNCTIONAL BLOCK DIAGRAM

GENERAL DESCRIPTION

The Samsung KM416V1204A/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 KM416V1204A/A-L/A-F features EDO 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 KM416V1204A/A-L/A-F is fabricated using
Samsung's advanced CMOS process.
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KM416V1204A/A-L/A-F

CMOS DRAM

PIN CONFIGURATION (top views)
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Pin Name Pin Function
Ao-Ag Address Inputs .
DQ1-16 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

(TSOP(ll)-Reverse)
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KM416V1204A/A-L/A-F CMOS DRAM
ABSOLUTE MAXIMUM RATINGS*
Parameter Symbol Rating Units
Voltage on Any Pin Relative to Vss VIN, VouT -0.5t04.6 A
Voltage on VDD Supply Relative to Vss VoD -0.5t04.6 \
Storage Temperature Tstg -55to + 150 °C
Power Dissipation Po 1 w
Short Circuit OQutput 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 COND'TlONS (Voltage referenced to Vss, Ta=0 to 70°C)

Parameter Symbol Min Typ Max Unit
Supply Voltage Vob 3.0 3.3 3.6 \
Ground Vss 0 0 0 v
Input High Voltage ViH 241 — Vop+0.3 \
Input Low Voltage ViL -0.3 — 0.8 \
DC AND OPERATING CHARACTERISTICS
(Recommended operating conditions unless otherwise noted)
Parameter Symbol| Min | Max | Units
Operating Current* KM416V1204A-6/A-L6/A-F6 150 mA
—— ——r . ) KM416V1204A-7/A-L7/A-FT tce - 140 mA
(RAS, UCAS or LCAS, Address Cycling @trc=min.) KM416V1204A-8/A-LB/A-F8 130 mA
KM416V1204A 2 mA
Standby Current
BEE e KM416V1204A-L fcce - 1 mA
(RASSUCASSLOAS=WNH) KM416V1204A-F 1| ma
== KM416V1204A-6/A-L6/A-F6 150 mA
RAS-Only Refresh Current*
—= ) ) KM416V1204A-7/A-L7/A-F7 lccs - 140 mA
(UCAS=L.CAS=Vh, RAS, Address Cycling @trc=min.) KMd16V1204A-8/A-LB/A-F8 130 mA
KM416Y1204A-6/A-L6/A-FB 120 mA
EDO Made Current*
BEE T TR . . KM416V1204A-7/A-LT/A-FT lcca - 110 mA
(RAS=VIL, UCAS or LCAS, Address Cycling @trc=min.} KMA16V1204A-8/A-LB/A-F8 100 | mA
KM416V1204A 1 mA
Standby Current
BEE » R AV KM416V1204A-L lces - 300 #A
(RAS=UCAS=LCAS=W=Voo-0.2¥) KM416V1204A-F 200 | #A
CAS-Before-RAS Refresh Current* KM416$1 204A-6/A"L'6/A'£6 150 mz
(RAS, UCAS or LCAS Cycling @tro=min) KM416V1204A-7/A-L7/A-F7 lccs - 140 m
’ ’ KM416V1204A-8/A-LB/A-F8 130 mA
Battery Back-Up Current, Average Power Supply Current,
Battery Back-Up Mode, Input High Voitage(ViH)=VDD-0.2V,
Input Low Voltage(ViL)=0.2V KM416V1204A-L lcc? - 350 A
UCAS, LCAS=0.2v
Din=Don't Care, tRc=125xs (L-Ver)
trAS=tRAS Min~300ns
PSamsungg o
B ?9L4142 0019809 91 mE
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DC AND OPERATING CHARACTERISTICS (Continued)
{Recommended operating conditions unless otherwise noted)
Parameter Symbol| Min | Max | Units

Self Refresh Current
RAS=UCAS=LCAS=0.2v
planinty . lces -
W=0E=Ao-Ae=VoD-0.2V or 0.2V KM416V1204AF 250 | #A
DQi-DQ1s=VoD-0.2V or 0.2V or Open
input Leakage Current I R
(Any input 0<VIN <Vop+0.3V, all other pins not under test=0 V) © 10 10 #A
Output Leakage Current o i
(Data out is disabled, OV <VouT<VoD) () 10 10 #A
Output High Voltage Level (ion=-2mA) VoH 24 - v
Output Low Voltage Level (loL.=2mA) VoL - 0.4 v

*NOTE: lcct, lces, Icca and Iccs are dependent on output loading and cycle rates. Specified values are obtained with
the output open. Icc is specified as an average current. In lcct and lccs, address can be changed maximum
once while RAS=VIiL. In Iccs, Address can be changed maximum once while one Hyper page mode cycle time

tHPC.

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

Parameter Symbol Min Max Unit
Input Capacitance (Ao~9) Cint - pF
Input Capacitance (RAS, LCAS, UCAS, W, OF) Cinz - pF
Output Capacitance (DQ1~DQ1s) Coa - pF
AC CHARACTERISTICS (0°C<Ta<70°C, Vop=3.3V+0.3V, See notes 1,2)
(Test condition : Vin/ViL=2.1V/0.8V, VoH/VoL=2.0V/0.8V, Output Loading CL=1 00pF)
-6 -7 -8
Parameter Symbol Units | Notes
Min | Max | Min | Max | Min| Max
Random read or write cycle time tRC 110 130 150 ns
Read-modify-write cycle time trwc | 155 185 205 ns
Access time from RAS tRAC 60 70 80| ns | 3411
Access time from CAS tcac 17 20 20! ns | 345
Access time from column address taa 30 35 40| ns 31
CAS to output in Low-Z tclz 3 3 3 ns 3
OE to output in Low-Z toz 3 3 3 ns 3
Output buffer turn-off delay from CAS toLz 3 15 3 20 3 20| ns 7,14
Transition time {rise and fall) r 2 50 2 50 2 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 17 20 20 ns
CAS hold time tesH | 50 60 70 ns
CAS pulse width tcas 10| 10,000 | 15| 10,000 20| 10,000| ns
RAS to CAS delay time trCD 20 45| 20 50| 20 60| ns 4
1193
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KM416V1204A/A-L/A-F

CMOS DRAM

AC CHARACTERISTICS (continued)

Parameter Symbol I 7 8 Units | Notes
Min | Max | Min| Max | Min{ Max
RAS to column address delay time tRAD 15 30| 15 3| 15 40| ns 1
CAS to RAS precharge time tcrRP 5 5 5 ns
Row address set-up time tasr 0 0 0 ns
Row address hold time tRAH 10 10 10 ns
Column address set-up time tasc 0 0 0 ns 15
Column address hold time tcaH 10 15 15 ns 15
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 trcs 0 0 ns
Read command hold time referenced to CAS tRcH 0 - ns 9
Read command hold time referenced to RAS tRRH 0 ns ]
Write command set-up time twes 0 0 0 ns 8
Write command hold time tWCH 10 15 15 ns
Write command hold time referenced to RAS twer 45 50 55 ns 6
Write command puise width twp 10 15 15 ns
Write command to RAS lead time - tRWL 15 15 20 ns
Write command to CAS lead time towe 10 15 20 ns 18
Data-in set-up time tos 0 0 0 ns | 10,21
Data-in hold time DA 10 15 15 ns 10,21
Data-in hold time referenced to RAS tDHR 45 55 60 ns 6
Refresh period (Norma) tREF 16 16 6] ms
Refresh period (L-version) tREF 128 128 128 ms
Refresh period {F-version) tREF 128 128 128 ms
CAS to W delay time towp 40 50 50 ns 8,17
RAS to W delay time tRwo | 85 95 105 ns 8
Column address to'W delay time tawp 55 60 65 ns 8
CAS precharge to W delay time tcprwo | 60 65 70 ns
CAS set-up time (CAS-before-RAS refresh) tcsh 10 10 10 ns 19
CAS hold time (CAS-before-RAS refresh) toHr 10 10 10 ns 20
RAS precharge to CAS hold time tRPC 5 5 5 ns
CAS precharge time (C-B-R counter test cycle) teet 20 25\ 30 ns
RAS hold time referenced to O tROH | 15 20 20 ns
OF access time toea 15 20 20| ns
OE to data delay toED 15 20 20 ns
Output buffer turn off delay time from OF toez 3 15 3 20 3 20| ns 7
OE commend hold time toeH 15 20 20 ns
Access time from CAS precharge tcra 35 40 451 ns 3
w 1194
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KM416V1204A/A-L/A-F CMOS DRAM

AC CHARACTER'ST'CS {Continued)

Parameter Symbol s -’ i Units | Notes
Min| Max | Min| Max | Min| Max |
Hyper Page mode cycle time tHPC 24 28 34 ns 12
Hyper Page mode read-modify-write cycle time theRwC | 76 81 91 ns 12
CAS oregarge time (Hyper page mode) tcp 10 10 10 ns 16
RAS pulse width (Hyper page mode) tRASP 60 | 200.000 | 70| 200.000 | 80| 200.000 | ns
RAS hold time from CAS precharge taHep | 35 40 45 ns
Output data hold time tDOH 5 5 5 ns
Output buffer turn off delay from RAS tREZ 3 15 3 20 3 20| ns | 7,14
Output buffer turn off delay from W twez 3 15 3 20 3 20| ns 7
W to data delay twep 15 20 20 ns
OE to CAS hold time tocH 5 5 5 ns
CAS hold time to OF ‘ tcHO 5 5 5 ns
OF precharge time toep 5 5 5 ns
W pulse width twre 5 5 5 ns
RAS pulse width (F-ver) trass | 100 100 100 “s 13
RAAS precharge time (F-ver) tres | 110 130 150 ns .| 13
CAS hlod time (F-ver) : toHs | -50 -50 -50 ns 13
KM416V1204A/A-L/A-F Truth Table
RAS LCAS UCAS W OE DQ1~DQs DQo-~-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-0OUT Upper Byte Read
L L L H L DQ-OUT DQ-OUT 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 -

B 79Lu4lu2 0019812 LabL I
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KM416V1204A/A-L/A-F

CMOS DRAM

NOTES

1.

2.

~N oo,

An initiat pause of 200xs is required after power-up
followed by any 8 ROR or CBR 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 all inputs.

. Measured with a load equivalent to 1TTL Loads
and 100pF.
. Operation within the trco(max) limit insures that

trac{max) can be met. trRep(max) is specified as a
reference point only. If tRco is greater than the
specified trco(max) limit, then access time is
controlled exclusively by tcac.

. Assumes that trcp >treD (max).
. 1AR, tWCR, tDHR are referenced to trap(max).
. This parameter defines the time at which the

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

. twes, trRwp, tcwbD and tawD are non restrictive

operating parameters. They are included in the
data sheet as electric characteristics only. If twcs >
twes(min) the cycle is an early write cycle and the
data output will remain high impedance for the
duration of the cycle. If tcwp>tcwo(min), trwp >
trRwp(min) and tawp >tawo(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.

. Either trRcH or tRRH must be satisfied for a read

cycle.

11.

12.
13.

14.

15.

17.
18.
19.
20.

21.

. 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 trRap(max) limit insures that
trac(max) can be met. trap(max) is specified as a
reference point only. If trap is greater than the
specified trab(max) limit, then access time is
controlled by taa.

tasc = tcp min, Assume tr=2.0ns.

1024 cycle of burst refresh must be executed
within 16ms before and after self refresh, in order
to meet refresh specification (F-version)

if RAS goes to high before CAS high going, the
open circuit condition of the output is achieved by
CAS high going. If CAS goes to high before RAS
high going, the open circuit condition of the output
is achieved by RAS high going. )

tasc, tca are referenced to the earlier CAS falling
edge.

. fcp is specified from the last CAS rising edge in the

previous cycle to the first CAS falling edge in the
next cycle.

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

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

tcsr is referenced to earlier CAS falling low before
RAS transition low.

tCHR is referenced to the later CAS rising high after
RAS transition low.

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

= msug
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KM416V1204A/A-L/A-F

'CMOS DRAM

TIMING DIAGRAM

WORD READ CYCLE
NOTE : D = OPEN
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KM416V1204A/A-L/A-F CMOS DRAM

TIMING DIAGRAM

LOWER BYTE READ CYCLE
NOTE : Dw = OPEN
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KM416V1204A/A-L/A-F

CMOS DRAM

TIMING DIAGRAM

UPPER BYTE READ CYCLE

NOTE : Din = OPEN
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KM416V1204A/A-L/A-F CMOS DRAM

WORD WRITE CYCLE ( EARLY WRITE)
NOTE : Dour = OPEN
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KM416V1204A/A-L/A-F CMOS DRAM

LOWER BYTE WRITE CYCLE ( EARLY WRITE)
NOTE : Dour = OPEN
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KM416V1204A/A-L/A-F CMOS DRAM

UPPER BYTE WRITE CYCLE (EARLY WRITE)
NOTE : Dour=OPEN
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KM416V1204A/A-L/A-F

CMOS DRAM

WORD WRITE CYCLE (OE CONTROLLED WRITE)

NOTE : Dour
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KM416V1204A/A-L/A-F

CMOS DRAM

LOWER BYTE WRITE CYCLE(O—E CONTROLLED WRITE)
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KM416V1204A/A-L/A-F CMOS DRAM

UPPER BYTE WRITE CYCLE (OE CONTROLLED WRITE)
NOTE : Dour = OPEN
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KM416V1204A/A-L/A-F

CMOS DRAM

WORD READ - MODIFY - WRITE CYCLE
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KM416V1204A/A-L/A-F CMOS DRAM

LOWER-BYTE READ - MODIFY - WRITE CYCLE
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KM416V1204A/A-L/A-F

Vi -

DQ1 ~ DQg Vou -
VoL -

DQY ~ DQ16 Vior

CMOS DRAM
UPPER-BYTE READ - MODIFY - WRITE CYCLE
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‘j%{ DATA - OUT] DATA-IN I/

VoL -

Don't Care

s uncg
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KM416V1204A/A-L/A-F

CMOS DRAM

HYPER PAGE MODE WORD READ CYCLE

RAS

[}

@)
m

DQ1 ~ DQ8

DQ9 ~ DQ16
V

Vi

ViH

Vi

Vin
Vi

Vi
Vi

Vi
Vi

ViH

Vio

VioH
Vior

Vion
1oL

€ tRasp > je—tEe
[¢—— tRHcP —*/l 3
Nt . -
]
{ |4 tipc —— > tpc — > thpc —
CRA, treD — e,
\ ~ £
?f <ﬂ—>| \,JcAsL / foas / \‘tcf"i / cas, /
X 7 7 N7
tesH tn i tasq toan )
tas] 1a SC - REZ
B e | tRAH toan | <5 e R tcan M ——»
\ Y ' i~ i
% thap \‘_lCASL_>j | tdas =£} \ tcAs>/ \jc /
N | 7 K 7 - N
ROW _‘>%<‘ COLUMN "@‘?g COLUMN *@K‘cowmﬁ}%boww"
ADDRESS ADDRESS N ADDRESS ADDRESS/ WDDRESS
X 7 K 7 X 7 —
RA
tHCS' trioH—»
o "4 /
/ % < fcpa > Z
t?AC le— fcac —» [e—— tcac —»
— topa—— le——— tan —T— | taa—>
<t— fcPa—=—" _teno
“ taa |, toac T — Ledp toEP
i —
%/ ok /]| = \
X
o fcac oo -» foer - torz—»!
i tRac > ol | toEZ
y, VALD ] < vALID )\ y ">_
} : ‘—@< A-OUT]
Yo/\ pATAOUT \ DATA-OUTY/ ‘D:\T _
towz > — —
g VALID W
Moz paracur| | /]
teac) ol e - toez—>]
» fogH | 1 OEZ {toez
< trac > | | toez e
y VALID >_<' VALID "\ A vALD
Y7\ paraout P DATA-QUT > @<DATA-0UT} —
toz —
vaup
oz DATA-QUT

Don't Care

s ugg
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KM416V1204A/A-L/A-F CMOS DRAM

HYPER PAGE MODE LOWER BYTE READ CYCLE

Vi - y o " F
RAS Vi - \ 7/ \

trec

=

forp) 1o

UoAS y; | \_

— tosH————»]
tosn k—-— tRHcP —)

tan [ tHpc — % tHpc —>1¢&— tHPc —>|

] /
Vi - p tea ;cg
Vi - \L /
t o Ias le tasc
. tran sC fcan NACTTR
tas tran tas PRI o i M s
f— v il
A Vi - A row COLUMN A coLumn AcoLumn) GoLuMN )
Vi - ADDRESS ADDRESS N ADDRESS KQDDRES i
A
I:tﬂcs= — tRCH —»
Vi - % —>
w v::| - 7 %’ t il %
f— (IJAC_> le— tcac—»i| [¢—— tcac—»
H—— tcPA———p] — {an—— >« tan
<-t— tcra | lcHO
< tan—» foac T H Lyt 1OEP
4 g I
Vi - V/ // // / Jora
OE Vo - / / é
feac tooH > 1
[——— trac —— > u
Vion - 20 k )
oar - pae ™ - T 2
L e vap
forz DATA-OUT
Vou -
DQe - Dat6 /" - OPEN

Don't Care
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KM416V1204A/A-L/A-F CMOS DRAM

HYPER PAGE MODE UPPER BYTE READ CYCLE

1
RASP

)

Viu -

VL - \; 7/-

[¢—— tRHCP ——>|

RAS

=

————— tcsH —— >
——— tan—— | e
Icrn) le ke trop—» dcE,

N thpc —> trec

e N

tHrC

1=

tupc

N

N

JE

Vi1
Vi

2
5 A
~

UCAS

Vi

taap tasd tasc
e fran tasql || doan tasg| ltc tcan

L ZS

toan, <tR—EZ>|

Vi - ¥ ’ N ¢ N
A ROW COLUMN A coLumn COLUMN COLUMN
Vi - ADDRESS ADDRESS 5‘ ADDRESS cDDRES.f; ADDRESS ¥
il
trcs
—— tRoH—»
Vi - % 4 3
i Vi - 7 % < topa———» é
- l— tcac —»
| — tcac—»i| 1¢—— fcac—»
— tcPa—> —— tan——>|le taa—>
e——lcPa— > _ tono
D taa teac ) oot ol foEP
B
i R [Tl N | (8
ViL - 3 .é
D Vou -
Qt ~ DQ&VOL OPEN
teac tooH -» toep
[——— tRac —1- > o )4 pftozz
Vior - AL vaup A>@<‘ \
DQ9 ~DQ16 VioL - A DATA-OUT | _>_
- VALID
DATA-OUT

1
fﬂ Don't Care
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KM416V1204A/A-L/A-F CMOS DRAM

HYPER PAGE MODE WORD WRITE CYCLE ( EARLY WRITE)
NOTE : Dour = Open

N trase » ke
Vi - !\4— tap————>» [¢———— trHcP————— % ]
AS Vi -
L K g 7
: terp fe——— tHpc ——p¢———— tupc —————»
[ [«— trco—» ce CPp f¢— trgn—t»
ViH 7 X | tcas , 4 N igas 4 ) toas | £
A Vi ;/ § _)/ \ /
tere “ tupc > tHrc
. " trc fcp «lcp [—— tRgH
3 Yy .
Vin - . \Itces 1/ \ fcas / \: fcas ‘/
-  tRAD
Vi N tascl, g ]
le——— tosh » '
bashig | tean Joan tascr, f |foa, tasg l‘iﬁl
Vin - ROW A coLumn | TRy ) COLUMN
Vi - ADDR | ADDRESS | ADDRESS | < | ADDRESS
twes | | twen wes,) | le twen twes

el vy VSl
\ Vi - twp— ! twp-b_//;as twe > % |

O i W///////////////////////////////////%

tos toH Jlos

ViH - X 2 F
VALID VALID VALID
D@1 ~DQ8 y, . DATA-IN ,@{L‘W’\-'N £ X7 Y OATAN W

I — (o]

tos| | oy <t_5,D JoH) § los, L%
Vi - VALID ) £ vaup I VALID
DQ9 ~ DQ16 Vi - DATA-IN L DATA-IN 7@\ DATA-IN

t——— {pHR ———>

Don't Care
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KM416V1204A/A-L/A-F

CMOS DRAM

HYPER PAGE MODE LOWER BYTE WRITE CYCLE ( EARLY WRITE)

NOTE :

RAS Vs - 5\4—-—t —— ]
Vi - X
terp
= Vi - %
Vi -
tcre
ACD
Vin -

LCAS Vi - trap
SC
cS

lasn, tran
ViH - g X
ROW
A Vi - %& ADDR
Vi
w Vi
Vi
OE V.
Vi -
DQ1 ~ DQ8 Vi -
[ {oHr

DQ9 ~ DQ16

<<

Dour = Open

|¢——— trucp————» /4 3 .
§ 7 \

i

.

N

tos| |t

doy,

P

ey

DH D!
VALID X VALID
DATA-IN DATA-IN

tos
£ K7 KOATAIN

K700

—

N T

j Don't

Care

= nsugg
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KM416V1204A/A-L/A-F

CMOS DRAM

HYPER PAGE MODE UPPER BYTE WRITE CYCLE ( EARLY WRITE)

NOTE :

Dour = Open

tre )
RAS x"" - ’\‘— tag———» —— trHC —b/-‘ ﬂ
Lo- & 7 \
terr —— tipc ——»¢——— tHpc ———>]
le—— trcD » lcp > < fep- |~ tasH >
UCAS Vi - ’\.mes ,/ \ teas /‘ 5\: teas =/‘_
Vi - 7 K | trec
tcre
Vi -
L[CAS Vi - % o ltrao
tascl, |
le——— tesp
bshig o | taan fean ta I tasc) 5°—“ﬁ{

DQ1 ~DQ8 y,

-DQY ~ DQ16V

o
- T

" D007

| .
. T e

ADD
K

ROW
R

i

twes

twe

.

[¢—— toxn

tos | ton
Vin - VALID
L - DATA-IN |

-

! PR
@l
/ L DATA-IN S X DATA-IN

Don't Care

<z
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KM416V1204A/A-L/A-F CMOS DRAM

HYPER PAGE MODE WORD READ-MODIFY-WRITE CYCLE

trasp > [-trp-
—\ |« tcsu >
xm - \ tan < tHeAwe > N
Lo~ 7
> teae [ tRs———————
[¢— trco—>, [e-tcp > <+1—icrp
Vik - 24 }\ tcas =Fi Afe——-1t f
UCAS > CAg
ViL - / ;/ \ ,Z
il LCBP » tRsH .
le— trRcp—>| [-tcp “1—tcrp >
m Vi - Z k teas 5/( ﬁ\<—— tCAS‘—’/
Vi - [¢-traD 7
tRat t N
tase tascol D toan tasc| [ tc, RAL
Vi - ROW coL. \ dot. ] 7
A v - | ADDR ADDR AoR
|
<« L, ltRcs tova, {Acs tow |y .
i bl
Vi - % X
Wy 7 «—tcwo——>\+w>) f— tcwo—’\ﬁ/—
- « tawp————» a tawp ————>
trwo
Vi - toea ¥ toea
OE Vo - / foe ML OED, e
— taa—>] [ taa
e "tCAc': 'tOEZ tDS‘ I *tcac vl t;Ds
) —\ -y 4 4 \
DQt ~Das V¥ > ¢ —
VoL - A 7 Lﬁ( < 1 4
cizl, | cLz
> VAL . VALID VAUD VALID
DATA-OUT |  DATAIN DATA-OUT |  DATAIN
25 OED, L
*tcac® - Mtcac ™| -
R A F A i
DQ9 - DQ16 \%{ }% 4
VoL - AN A 1
fcz fez
> VALID VALID VALID VALID
DATA-OUT  DATAIN DATA-OUT  DATAIN

Don't Care
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CMOS DRAM

KM416V1204A/A-L/A-F
HYPER PAGE MODE LOWER-BYTE-READ-MODIFY-WRITE CYCLE

trasp > [«trp-»]
T\ |« k¢ »
RAS Vin - \‘— taR—> o « - — tHPRWC N\
Vi - K 7
WLl teap
[*T—tcrRr ¥,
Vi - 2F
A5 v - % \t_.
e tcRP tRsH >
l&— trRco—> [+tcp ¥ [-—tcRr -
[CAS Vin - Nl tcas s N toas Svd
CA ViL - \ ;/ \ 7/
le-tRAD >
tragt tRAL >
tasr tascs tcan tasc RiE
ViH - AOW cot. | dot. ]
A Vi ADDR ADDR ADDR
L o- 7 7
| p|tRCS tow tF!G_S’ - _tew : tF;V,VL
- 3
W x'“ / / <—tcwn—’\<—t—bwp / — tcwo—‘*\ WP
- tawp————» - tawp > T
trwo
Vi - foEa \  toea 4
«—» >
OE Vie - \r \t /
|toH I to
» e OED, >
t;»:- t:‘A_: tos * t?A_’ “—|tps
[*tcac™| *tcac® » T
Viou - A/ N\ . 4 >< >—__
DQ1 ~ DQ8 VioL - 3 i 3%{ 29T
torz 3, tolz \
VALID VALID » VALID VALID
fez 7 DATAGUT | DATAIN CZlen DATA-OUT  DATAN
) OPEN

DQ9 ~DQ16
Vou -

b
f//ﬁ Don't Care

1216
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KM416V1204A/A-L/A-F

CMOS DRAM

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

trase > [«tpp
Vil _—\\~ tesk »] \
BAS - (e tiPRWC —————————»
A ViL - {iihw—_’ - 7
. || terp |
> < tRsH .
[¢— trcD—> -tcp > —tcrp
UCAS Vi - 7 3 teas » 2 tea >
Vi - \L ,/ \LA,
p—e|-LOP ferp |
Vin - 2
Vi - ;? \
r-tRAD -
tran ) t N
tase ol | 1 fcan tase| loltcap RAL 7
A Vi - %‘now coL. '\ dov. )
Vi - | AODR ADDR | APDR |
1 fowe trwL
 lelpltrCS — tRcrs’ fowe
- 3 p
W xIH 7 / ‘—"R:WD"‘*—’\*:LVEP/ "——tcwn—’\ twe
- tawp————»] - tawp » T
tawp »>
Vi - \tOEA + N foed
OE Vo - X // \t //
Vou -
DQ1 ~ DQ8 V. OPEN
oL -
toEn _[ton
e—1 tan—»| i 4N
—— trag———»  |TOFZ
[toac®|
N
Vo - ]
DQo ~
Q9 ~DQ16 | %{
ferz |, o .
> VALID VALID VALID VALID
DATA-OUT DATAIN DATA-QUT DATA-IN

Don't Care

P 1usunsg
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KM416V1204A/A-L/A-F

CMOS DRAM

HYPER PAGE READ AND WRITE MIXED CYCLE

 frace e |
ViH - 5\ READ(ICAC) READ(ICPA) WRITE READ(tAA) ﬁ
Vi - K :
[ tan—> e tupe————P————— tipg > tirc—|
fee le— tcP—p fce ,
Vin - 3 4 3 \ "\ —
UCAS Vi - \4— tc.ﬂsﬂ \F tCAs-N/ % tCAs—PZ @/
[ tar > [e— twpc e thrc =1 tHec
P (o
[CAS Vin - X | —
Vie - \:_ teas—/ \
traH
ugq o [ tasgi -Eﬁ tasc__ o™
Vin - £ row COLUMN COLUMN
A Vi - | ADDR /] ADDRESS _ ADDRESS
‘ trcs
Res) trcH
Vin - 72 7
w Vi - % L
WPE
~ » }cu
oF ViH -W <« tcpa—T— tweg
Vi - -
Jors, , .
“toac  _ltwez » b~ tan—> tRez
[— tan > twezy! 1 Pr1e tos .
trac s i L ]
DQ1 ~ Vion - /A VALID vaLD VALID | _@ VALID
DQs Vior - "\ DATA-OUT. DATA-OUT [/ ™\ DATA-IN > ] DATA-OUT_>_
10 > toH :
*tcac> ) twez|, - l— tan—> }EE’
i taa—> Iwezyl I e tos
l———— >
DQ1 ~ Vion - trac / vALID VALID >_<"‘ VALID £ vao
DQ16 Vio. - \ DATA-OUT] DATA-QUT  DATA-IN DATA-OUT |

- Don't Care

L1 v
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KM416V1204A/A-L/A-F

CMOS DRAM

RAS-ONLY REFRESH CYCLE

NOTE : W, OE, Dw = Don't care
Dour = Open

tre

|

> e—— tp —n

,l/.z———s

[#-trec -

/

tcrp|
La—Pp!

e
123

1 1
®I>
" D

l—»| lep[B

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

5 Vi -
Vie -

RAS

Vou -
DQ1 ~ DQ8
VoL -

Vou -
DQ9 ~ DQ16
VoL -

L

\ 4
4

— tRp—» |«

tre

S

tcap \(

.,

tras

o
—\ fcsr

N

s

‘ CAS-BEFORE-RAS REFRESH CYCLE

trRe — v
trRrc— \_ ‘ n

fcp

N

Ol

OPEN

i J

OPEN

Don't Care

o

ELECTRONICS
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KM416V1204A/A-L/A-F CMOS DRAM

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

[ trp——> & trass » |« trrs
ViH - 4 X B
ViL - / lcee \L 1/ B trpc ‘\
e | foHR
yr——\ [fcsr N "
Vi - [ ]
Vi - _/ 3 é //”:
lcp PRGN
tcsr =
VIH - l—p 4
s N )
fcez
e
DQ1 - D8 V" — OPEN
VoL - /
tcez

Vo - R )
DQ9 ~ DQ16 b OPEN
VoL - 3 ;

% Don't Care
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KM416V1204A/A-L/A-F CMOS DRAM

HIDDEN REFRESH CYCLE (READ)

S S RSN H{ \_
_ , |‘fﬂ', e thop——»fe— thsn—»] — toin —]

UCAS :/,:f 7 ni \\ - /]
s T | N e
i B O e
- Tl | ' ﬁ@*%f/////////////////
ol - [ T
tRa jﬁ;

« trac
Vou -
DQg~Dat6 | > OPEN DATA-OUT —
| . !

Don't Care

. ELECTRONICS ?79L42k42 0019838 492 MR



KM416V1204A/A-L/A-F CMOS DRAM

HIDDEN REFRESH CYCLE ( WRITE)
NOTE : Dour = OPEN
trc - <+ tre -

s e

s U N,

s
SN

\

o M i
DGo - DQ16 V" ° ////////////// J DATA*- l:_’ ’W////////////

o

79b4142 0019839 329 mm

ELECTRONICS




KM416V1204A/A-L/A-F

CMOS DRAM

CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE

tap
Vi - X ‘
¢ tRas >
RA Vi - \ {
fcsR tcpr—» thsn
UCAS Vi - \ toHr »| \4— toas ——» / / i \
Vi - k N 2
tosm [ —] —fcPT—» tRsH ,_:l_]_“ —
Vi - \ y i
CAS [¢———— {cHR \4— tocas ———» /
Vi - & X /
traL
& tasc [« tcan

<

A

<

READ CYCLE

v %ﬁ
W

V.
DQ1 ~DQ16 |
Vou

Ny 4

M

twae

tar

- irAH
<

Pl

<« 1RCH
[«— tcac — <t

///////%//x

o toEA | m“twsz

- teez

<z, :

[ e-trEZ
toez >

WRITE CYCLE twa

LAV

OE

pQi ~pate "

READ-MODIFY-WRITE

<< < £
F = F I

of X
_ VALID DATA - OUT 7}—

tcH_’%////////////////é n

. @

twp —————]

////////////////////////////W/W%

le——— ton———]

OPEN J v

k3
ALID DATA-IN [
r,

twan tres

towp l¢— tawL —»

twap
Vi % — :
M-
w Vi - / fcac,
. taa [~
Vi - foea
OE Vi - /%H

v
DQ1 ~ DQ16 V"°”
1oL

4
/ <toso » to e

touz,

toez tos

—pd E »l
VALID
DATA-OUT

swe ) vort Care

s uig
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KM416V1204A/A-L/A-E | 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
]
mininininisininininisiaininininininininin| _1 /\)> _
' 181% 8|3 z15 &8
c|lo —|— N e le
. cic |z gle =z
) O &lE o|8 s 8|8
: . sl Q|3 gla ==
d|o ole Sla ©|o
o )
N I N S 2 1 A 5 A O I 5 6 A 6 O =/
0.026(0.66) 0.130(3.30)
1T 0.030(0.76) 0.140(3.56)

([ 0.004(0.1)

0.016(0.41) . | l 0.050 (1.27) 0.040 (1.02)
0.020(0.51) [ TYP MAX

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

26(23) /'"\ 0-8°

lnninniinn nonannoanag | 2

0.455(11.56)
0.471(11.96)
0.400(10.16)
P

0.024(0.60)

| 0.016(0.40)

K

guuuoooooud gutouuoodnd

25(22)

0.004(0.10)
0.841(21.35) MAX g 0.010(0.25)
0.821(20.85) g g
0.829(21.05) e

E-.llll jju}

0.036(0.925) | 0.010(0.34) 0.031(0.80)
f 0.018(0.36) .

TYP

ELECTRONICS _ B 79bu4l42 001984l T&7? N

0.00 MIN




