KM416V1004A/A-L/A-F CMOS DRAM

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

FEATURES GENERAL DESCRIPTION
» Performance range: The Samsung KM416V1004A/A-L/A-F is a CMOS high
speed 1,048,576 bit x 16 Dynamic Random Access
trac | toac | tAc | tHRC | Memory. Its design is optimized for high performance
KM416Y1004A-6/A-L6/A-F6 60ns | 17ns [ 110ns | 24ns applications such as personal computer, and high
KM416VI004A-T/ALT/AFT | 70ns | 20ns | 130ns| 29ns performanice portable computers.
KM416V1004A-8/A-L8/A-F8 80ns | 20ns | 150ns | 34ns The KM416V1004A/A-L/A-F features EDO Mode
operation which allows high speed random access of
- Extended Data Out Mode memory cells within the same row. CAS-before-RAS
(Fast Page Mode with Extended Data Out) refresh capability provides on-chip auto refresh as an
+ 2 CAS Byte/Word Read/Write operation alternative to RAS-only refresh. All inputs and outputs
« CAS-before-RAS refresh capability are fully TTL compatible.
+ RAS-only and Hidden Refresh capability .
- TTL compatible inputs and outputs . The KM416V1004A/A-1/A-F is fabricated using
« Early write or output enable controlled write Samsung's advanced CMOS process.

« 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
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KM416V1004A/AL/ALL/ASL CMOS DRAM

PIN CONFIGURATION ({Top Views)

« KM416V1004AJ + KM416V1004AT + KM416V1004AR
) )
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(SOJ)
(TSCP(l)-Forword) {TSOP(ll)-Reverse)
Pin Name Pin Function
Ao-A11 Address Inputs
DQ1-18 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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KM416V1004A/A-L/A-F CMOS DRAM
ABSOLUTE MAXIMUM RATINGS*
Parameter Symhol Rating Units
Voltage on Any Pin Relative to Vss ViN, VouT -0.5t0 4.8 v
Voltage on Voo Supply Relative to Vss VoD -0.5t04.6 v
Storage Temperature Tstg -85 to+150 °C
Power Dissipation PD 1 w
Short Circuit Cutput 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 Voitage Voo 3.0 3.3 36 3
Ground Vss 0 0 0 i
Input High Voltage ViH 2.1 — Vop+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’ KM416V1004A-6/A-L6/A-F6 90 mA
pod St W . , KM416V1004A-7/A-L7/A-F7 lcet - 80 mA
(RAS, UCAS or LCAS, Address Cycling @trc=min.) KM416V1004A-8/A-LB/A-FB 70 mA
KM418V1004A 2 mA
(Eg—:%d—tgc—%ﬁ%ﬁs—w\/m) KM416V1004AL ez | - 1 | ma
; - T KM416V1004ALL 1 mA
— KM416V1004A-6/A-LB/A-FB a0 mA
RAS-Cnly Refresh Current*
o - . : KM416V1004A-7/A-L7/A-F7 lccs - 80 mA
(UCAS=LCAS=VH, RAS, Address Cycling @trc=min.) KM416V1004A-8/A-L8/A-F8 70 mA
KM416V1004A-6/A-L6/A-F6 110 mA
EDO Mode Current*
—— Pl g, . . KM416V1004A-7/A-L7/A-F7 icca - 100 mA
{RAS=VIL, UCAS or LCAS, Address Cycling @trc=min.) KMA16V1004A-8/AL8/AF8 30 mA
KM416V1004A 1 mA
Standby Current
EAT TS TREE T e KM416V1004AL. lccs - 300 KA
(RAS=UCAS=LCAS=W=Vo0-02V) KM416V1004ALL 200 | wA
— = . KM2416V1004A-6/A-L6/A-F6 90 mA
%B%‘%'Rf%%résiﬁl “"gt‘;c_mm ] KM416V1004A-7/A-LT/A-F7 lcos - 8 | mA
: o yoling BiRc=min. KM416V1004A-8/A-LB/A-F8 70 | mA
Battery Back-Up Current, Average Power Supply Current,
Battery Back-Up Made, Input High Voltage(Vin)=Vop-0.2V,
input Low Voltage(ViL)=0.2V KM2416V1004A-L lccr - 450 pA
UCAS, LCAS=0.2V
Din=Don't Care, trc=31.25¢s {L-Version)
tRas=tRAS min~300ns
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KM416V1004A/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
WS=UCAS=LCAS=02V | ]CCS -
W=OE=Ao-A11=V00-0.2V or 0.2V KM41611004A-F 250 | #A
DQ1-DQ18=Vo0-0.2V or 0.2V or Open
Input. Leakage Current ' I 10 10 u A
(Any input 0 <VIN <VoD+0.3V, all other pins not under test=0V)
Output Leakage Current low )
{Data out is disabled, 0V <Vour<Voo) © 10 10 '!.IA
Qutput High Voltage Level {lon=-2mA} VOH 2.4 - Vv
Output Low Voltage Level {loL=2mA) . VoL - 0.4 \Y

*NOTE: Iccy, Icca, kecs and Icce are dependent on output loading and cycle rates. Specified values are obtained with
{he output open. Icc is specified as an average curmrent. in ICC1 and ICc3, address can be changed maximurn
once while RAS=ViL. In Iccs, Address can be changed maximum once while one Hyper page mode cycle time
tHPC. ‘

CAPACITANCE (7a=25°C, Vo0=3.3V. f=1MHz)

Parameter Symbol Min Max Unit
Input Capacitance (Ao~11) CiNt - 5 pF
Input Capacitance (RAS, LCAS, UCAS, W, OF) Cinz - 7 pF
Qutput Capacitance (DQ1~DQ1s} Cba - 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/Vor=2.0V/0.8V, Output Loading CL=100pF)}

Parameter Symbol © i b Units | Notes
Min | Max | Min| Max | Min| Max

Random read or write cycle time trC 10| ° 130 150 ns
Read-modify-write cycle time trwc | 1585 185 205 ns
Access time from RAS trac 60 70 80| ns | 34,11
Access time from CAS tcac 17 20 200 ns | 345
Access time from column address tan 30 35 40 ns 3.1
CAS to output in Low-Z ‘ oz 3 3 3 ns 3
OE to output in Low-Z toz 3 3 3 ns 3
Quitput buffer turn-off delay from CAS 1CEz 3 15 3 20 3 201 ns | 7,14
Transition time (rise and fall) tr 2 50 2 50 2 51| 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 : tosH 50 60 70 ns
CAS pulse width tcas 10 | 10,000 151 10,000 20! 10,000 | ns
RAS to CAS delay time - tReD 20 45| 20 50| 20 60| ns 4
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KM416V1004A/A-L/A-F | CMOS DRAM

AC CHARACTERISTICS (Continued)

Parameter Symbol ° 7 8 Units | Notes
Min| Max | Min| Max | Min| Max

RAS to column address delay time tRaD 15 30 15 35| 15 40| ns 11
CAS to RAS precharge time tcrp 5 5 5 ns
Row address set-up time {ASR 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
Columnn address hold time referenced to RAS AR 45 55 60 ns 6
Column address to RAS lead time tRAL 30 35 40 ns
Read command set-up time tRCS 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 o} ns 8
Write command hold time tweH 10 15 15 ns
Write command hold time referenced to RAS tweer 45 50 55 ns &
Write command pulse width twp 10 15 15 ns
Write command to RAS lead time tRwL 15 15 20 ns
Write command to CAS lead time tew. | 10 15 20 ns 18
Data-in set-up time tos 0 0 0 ns 10,21
Data-in hold time toH 10 15 15 ns | 10,21
Data-in hold time referenced to RAS toHR 45 55 60 ns 6
Refresh period (Normal) REF 64 64 64| ms
Refresh period (L-version) REF 128 128 1281 ms
Refresh period (F-version) tREF 128 128 1281 ms
CAS to W delay time towo | 40 50 50 ns | 817
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 tcewn | 60 65 70 ns
CAS set-up time (CAS-before-RAS refresh) tcsr 10 10 10 ns 19
CAS hold time (CAS-before-RAS refresh) tcHR 10 10 1 10 ns 20
RAS precharge to CAS hold time tRre 5 5 5 ns
CAS precharge time (C-B-R counter test cycle) tcpT 20 25 30 ns
TAS hold time referenced to OF tROH 15 20 20 ns
OE access time toEA 15 20 20| ns
OE to data delay toED 15 20 20 ns
Output buffer turn off delay time from OE toEZ 3 15 3 20 3 20| ns 7
OE command hold time toeH 15 20 20 ns
Access time from CAS precharge tcra 35 40 45| ns 3
@ 1159
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KM416V1004A/A-L/A-F CMOS DRAM

AC CHARACTERISTICS (Continued)

Parameter Symbol © 7 8 Units | Notes
Min | Max | Min | Max | Min| Max
Hyper Page mode cycle time tHPC 24 29 34 ns 12
Hyper Page mode read-modify-write cycle time therwc | 76 81 N ns 12
CAS precharge time (Hyper page mode) tcp 10 10 10 ns 16
RAS pulse width (Hyper Page mode) trasP 60 70 80 ns
RAS hold time from CAS precharge truce | 35 40 45 ns
Output data hold time tooH 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
OE to CAS hold time tOCH 5 5 5 ns
CAS hold time to OE tcHo 5 5 5 ns
OE precharge time toEP 5 5 5 ns
W pulse width twee 5 5 5 ns
W to data delay twED 15 20 20 ns
RAS pulse width (F-ver) trass | 100 100 100 #5 13
RAS precharge time (F-ver) tres | 110 130 150 ns 13
CAS hled time (F-ver) 1CHS -50 -50 -50 ns 13
KM416V1004A/A-L/A-F Truth Table
RAS LCAS UCAS w OE DQ1-DQs DQo~DQ1s 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-OUT Word Read
L L H L H DQ-IN Den'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 -
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KM416V1004A/A-L/A-F

x

CMOS DRAM

NOTES

1.

2.

[o 2304}

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

VIH(min) and ViL{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 trRep(max) limit insures that

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

. Assumes that trcb > 1ReD (max).
. 1ar, twWeR, tDHR are referenced to tRAD{Max).
. This parameter defines the time at which the

output achieves the open circuit condition and is
not referenced to Vor or VOL.

. twes, trwp, tcwp and tawb are non restrictive

operating parameters. They are included in the
data sheet as electrical 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 =>tcwb(min), tRwD >
trwD(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.

. Either trcH or teRH must be satisfied for a read

cycle.

10.

11.

12.
13.

14.

.15,

16.

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 tRab(max) fimit insures that
trac(max) can be met. tran{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.

tascz>tcP min, Assume t1=2.0ns.

4096 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, toaH are referenced to the earlier CAS falling
edge.

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

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

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

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

tcHR is referenced to the later TAS rising high after
RAS transition low.

tps, toH is independetly specified for lower byte Din
{1-8), upper byte Din-16)

0 s v
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KM416V1004A/A-L/A-F CMOS DRAM

TIMING DIAGRAM

WORD READ CYCLE
NOTE : Din = OPEN
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KM416V1004A/A-L/A-F

CMOS DRAM

- TIMING DIAGRAM

LOWER BYTE READ CYCLE
NOTE : Dv= OPEN
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KM416V1004A/A-L/A-F

CM

OS DRAM

TIMING DIAGRAM

UPPER BYTE READ CYCLE
NOTE : Din = OPEN
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KM416V1004A/A-L/A-F CMOS DRAM

WORD WRITE CYCLE ( EARLY WRITE) .
NOTE : Dour = OPEN
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KM416V1004A/A-L/A-F

CMOS DRAM

LOWER BYTE WRITE CYCLE ( EARLY WRITE)
NOTE : Dour = OPEN
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KM416V1004A/A-L/A-F CMOS DRAM

UPPER BYTE WRITE CYCLE ( EARLY WRITE)
NOTE : Doutr = OPEN
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KM416V1004A/A-L/A-F

WORD WRITE CYCLE (OE CONTROLLED WRITE )
NOTE : Dour = OPEN
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CMOS DRAM
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KM416V1004A/A-L/A-F CMOS DRAM

LOWER BYTE WRITE CYCLE (OE CONTROLLED WRITE )
NOTE : Dour = OPEN
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KM416V1004A/A-L/A-F CMOS DRAM

UPPER BYTE WRITE CYCLE (D-E CONTROLLED WRITE)
NOTE : Dour = OPEN
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‘KM416V1004A/A-L/A-F

CMOS DRAM
WORD READ - MODIFY - WRITE CYCLE
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KM416V1004A/A-L/A-F CMOS DRAM
ILOWER-BYTE READ - MODIFY - WRITE CYCLE
+ trwe »
< tras thp ———
ViH - X
ﬁKg‘Vm - \( 7 \. _
trrc—>
LCR.P
Ve - ﬁy 4
UCAS Vi - ~
‘——tAFI_' .
Icre| le——— troo—se thsH »
Vi - Z2f b teas »
LCAS Vi - \ //
RO
tasar, ) outran L1asC) [toan
— tcsh >
A Vm - %{‘ ROW “‘>@< COLUMN X
Vo - ADDR L ADDRESS
tawp [— tRwL
town Bt ™
Vi - X
W N
Vi - f
St e/
toz| .y <
e tor -
14— tcac T
———  tan >
t tRac I i
DQ1 ~DQ8 V¥ - , @(
VioL - \

OPEN

DQY - DQ16 x°“ -

oL -

Don't Care

s v

ELECTRONICS

1172

BE 79L4142 0019789 T73 mm




KM416V1004A/A-L/A-F

CMOS DRAM

UPPER-BYTE READ - MODIFY - WRITE CYCLE
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Vv -
Vi -

Vi -
Vi -

DQ1 ~DQg Vor -
Vo. -

DQ9 ~ DQ16 Vo -
VoL -

< tAwc >
< tras | tpp——a
__—!\ 4 T
K 7/ \_
———— {—"
LCRP +——— treD trsH >
7 4 l\ teas > /
N
terp 3 tnPc"l
[
0 ¥
| trap
tash, . lepqlnan | 1ASC) jean
™ — tcsH >
4 ROW COLUMN \/
% ADDR >@<.ADDHESS )
- tawo [+ trwL
tocwo [— fowL—™

trwo

e

A

toz

[+ toLz ™

e taa

l— toac T

OPEN

[———— lmac

¥4 Y]
.§. Yy

Don't Care

s v
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KM416V1004A/A-L/A-F CMOS DRAM

HYPER PAGE MODE WORD READ CYCLE

“ trasp » toe
Vi - 3 e — £ 3
BAS v \‘_‘__ - . tRHCP /
L - 3 % 7 \
tc [ tipc ——>&— tupc—¢— tirc —»;
BB ¢ l¢—— troD—> X o
. ry N f_! _l_! l"_!
SR/ Iy g W V) I )
Vi - 3 7 . 7 k7 1%
+— tcsH > fasd toa
tasy o) tran tasgl [, lean, gl e C{toan | | tascl® '7' ez,
7 N anmm
[CAS ViH - ’;// o \= tcas =/ 1\ Zr \tcAi—/t—\ ca /l
Vi - K F k b, 7 ik
A Vi - %{ ROW [ come WA coLumn K‘cowwﬂ" coLumn |
Vi - ADDRESS | ADDRESS | ADDRESS ADDRESS PODRESS .
RR
{nds
[ ke trcH
Vi - % F '
W v / + tcra > ﬁ
o= e— tcac —
' l— toac—wl| [ tcac—»
+— fcpa— «— taa >l taa——»
-4;———* lera—— _ touo
R (oY >
“ tia—> Tcac laLp| 1OEP
Jm »
v D= | = JI\ /).
G.E V"_ - //@ 5 / /j
o toac o | [toeP -
—— frac < ! : ez o oyt
DQ1 ~DQSV"°H - AL vap ) <‘ 7 [ vaup ), Fvao X
Vior - X DATA-OUT DATA-QUTY DATA-OUT>_'
torz |V N 2 N K N
> VALID A
ez, | paracur yd /
| teac] o1 L
+——— tRac — <. e | toez _ toe - LoEZ
Vion - S vap i A vap \ | T
DQY ~ DQ16V|/0L ) !%{ DATA-QUT H DATA-OUTY DATA-OUT,
toz e 7
* VALID
tCLz_ DATA-OUT

e
% Don't Care
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KM416V1004A/A-L/A-F - CMOS DRAM

HYPER PAGE MODE LOWER BYTE READ CYCLE

L trasp > tRe >
Vin - X ¢ 3
RAS |, A /
L - R s y,
tcar) e trec
Vi - 3
UCAS
Vi -
e ltosH———— l¢—— tRHCP ——
‘— —b
s ——— g — > tipc —P— tHpc —
— tRcD— fce
. 3 A Y
[CAT le 7 \ toas] |/ \ foas toa fossg
wo- K. y, X, X
; tasq tasc
A2 s " | toan "™ &
" LASC CA
tas | RAH tasc| || foan icﬂ“ > ™ <—>|tREz
Vi - v i ¢ X 3 I r
A ROW COLUMN /| coLumn COLUMN COLUMN
ViL - ADDRESS ADDRESS N ADDRESS ADDRES: hDDRESS
R R 7 K ‘_ p—

RR

Ltacs> tron
W Vin - /
Vi - — tcac —»] toer - ﬁ

4

| —i|  j— tcac —»
— tcpa—» >
* taa ¢ toac le |
O ViH - W ///// o
ViL - : .
CAC N
< thac — < —ftoos™
' Vior - £ vaup )
Da1 ~ DQ8
VoL - @i DATA-OUT
—»—1e— VALD
| fcz | paTAOUT
Vou -
DQ9 ~ DO16V0L _ OPEN

ﬁ/f/ﬁ Don't Care
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KM416V1004A/A-L/A-F CMOS DRAM

HYPER PAGE MODE UPPER BYTE READ CYCLE

¢ trase » ter
Vin - ) J—
RAS v \ /] \
L - L S F,
“ tosH » [¢—— {RHCP—®
e tap > [¢——— tipg —>I+— tHpc — P tHpc —> trro
lcAR e fe— taco—] fcp,. ch <5
V L N . ' amm SN J
UCAS Vi - f"y f . !\ toas! / —lcas e \Icng f 1
Vi - %
RPC
fcae
.7 Y
[CAS M ’/// \
Vi -
tas 1 tm"tDA 1 fasc Jsc 1 trso f trez
- ‘FtAH 5G] | lelCAH, 288 e H—icaH > _i CA 4_.__,{
A Vi - " row COLUMN ] A coLumn [CoLUMRY coLumn
ViL - | ADDRESS | ADDRESS N_ ADDRESS ADDRESS ADDRESS
: AR
Ltncs_; tReH
¢ B =
Vi - e toso—sl “ tcra Z
| e toac—»|  — torc—>]
f— fCPA—— — tan > 1 taa——>
<t— lePa—r  toro
* taa ‘ toac T — toep
4 TN
Vin - M//// oA I RI toEA / \
OF Vie - 3 / 2 %
Vou -
DQ1 ~ DQ8 OPEN
VoL -
lcac too
€ trac >
V - 4 L
DQ9 ~DQ16 |, EX oamou
oL« 7
torz
VALID
DATA-OUT

/ﬁ Don't Care
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KM416V1004A/A-L/A-F CMOS DRAM

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

| trasP - RE
HAS ViH - 5\4 tar > l¢——— tREHCP ————— 7
Vi - K § 7 \
‘ tere tHPC > thre
4—> [—— troD —» tce «Joe +— fRsH
Vim - 222 Acas! ¢ ] Y X1 tcas | #
A Vie - \ )/ JT: ¢ _)Z \ /
—t thpc > tHec >
=g +— tRco tep B le—trs >
[cET Vi - yy" ’\ f /‘ \=tCAS ,/"! 5\4 tcas _/‘
Vie - tHmtAsc ] —§— 7
t .
tass, <—IHAH csl o, tase ;CNL tasc Lcmg
A Vi Aow )\ COLUMN \ COLUMN | g " coLuMN
v ADDR ADDRESS ADDRESS | ¢ | ADDRESS |

X n

A

4
F

PYE

tos Loy, Jos| o Aoyl
DQ1 - DQ8 Vin - VALID "} f vALID S Fvan
- Vi - DATA-IN [ DATAIN /X7, DATA-N
|
= tonr
23] Lo Jos| o) o Los, [
TR
A DATA-IN DATAIN f X7/} DATAIN
M forR ™

@ Don't Care
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KM416V1004A/A-L/A-F | CMOS DRAM

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

> t

|

H - ——— fap—————» L t 4
V \L R 5 RHCP /

RP_
wo- v, i \
RPC
tere : ‘
i @«
P77 4 »
Vi -
HP
fce «1CE_,

Y/ 7
UCAS 7
tcre c
* —— tRCD ——» RSH
VIH - y F k Q_tCAS. C. ~ d
[CAS . . 7 o o T\ - >
tasgl
tes
Lasri, o {aA Joan i
A Vin - f RO COLUMN COLUMN
ViL - | ADDR /N7 ADDRESS DDRESS

GCOLUMN
| ADDRESS A
wCS: CH two o 1 WCS
LAV ) Dt — .
wp WP < ; /
Vi - I A 1 , 7

Lov, pﬁ

b1 -0as ' - o YO Ko X%
vas-oatey

<

<

% Don't Care
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KM416V1004A/A-L/A-F CMOS DRAM

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

Vv X le—— tsn———» truce Y 3
RAS |, N g /
.. e tHipC tupc
b et «fcE » — tpsy
1 CA

‘.

< < <<

Wr N N
g

-

Sy

y

1

(

Ser b

3| 2 ,/]f

N

SR ™. sC ) C. CAl
ot H i » < Il
. | i L N | | A
W - " Row " COLUMN h  COLUMN | 2 LUMN
L - | ADDR ADDRESS | | ADDRESS _ 7 Ypooress
twes| | twen twes,| | twes
Vi - T S e e twon
W — twp —>  twp / < twp —» /
Vi - : 3 ! 2 ﬁ

N ﬂ

P

[ {pHR

ViH -
DQ9 ~ DQ16 Y
L -

= )/

% Don't Care
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'KM416V1004A/A-L/A-F CMOS DRAM

HYPER PAGE MODE WORD READ-MODIFY-WRITE CYCLE

: trase »| ta-{pp
v - kI* tesH ' o t
RAS —— fan . < HPRAWG
ViL - X y \
> teap trsH »
+— trco—» H-top | —tcrp—
) S
Um Vin - "?’ \ fcas ;/ \4—"“-'[01\5—-*—*/‘
Vio - 7 7
. icre tRsH .
o tRcp—» *+{cp » +1—1cRp
7 y X
[CAS Vie - ? \‘ tcas >Z \‘_—"‘—tGAS"”-—‘—’ﬂ
V- -trap > 7
L traL >
SR tase.| T foay tAsc= ?Eﬁ*—
A Vin - % ROW coL N doL. ]
Vi - ADDR ADDin ) ADDR
<+ iR
o Jtrcs towele | <tncs_ tow WL
V- 3 3
W Vi 7 / ‘—‘“tcwn—*"—b\ﬁ-tvl"b "—tcwo—“’\ L
il . tawp > “ tawp <B
tawo >
Vi - toea
OE - toH / toH
Ve - MLt ED >i¢
tan—w *tos
i+ thac = oz
*Hoac )
J e F X
Vion - \
DQ1 ~ DG8 > @{ NS
voL - ¥y /
tewz ), [ toz|, |
. VALID i VALID VALID
DATA-OUT DATA-IN DATA-QUT DATA-IN
L] L,
N — tu—r 42D, tos| |
——— trac +— | oez s
*oac |
Vion - y \ R y \
DQ9 ~ DQ186 ¢ \
VioL - . L 4 ] -
terz), \ tozl
il VALID VALID g VALID VALID
DATA-QUT DATA-IN DATA-QUT DATA-IN

W} Don't Care
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KM416V1004A/A-L/A-F CMOS DRAM

HYPERlPAGE MODE LOWER-BYTE-READ-MODIFY-WRITE CYCLE

trase > etrp-»
Vi - T\ | tesn >
H \ tan ] - tHPRWC
Vi - K y \
. fcar N
w +—lcrRP—>|.
Vi - 2fF
0CAS ' \
Lo- K
o fcap trsH >
— tRcD—» +{cp > —1{cRp-¥|
- Y
[CAS Vi ? )\ fcas > / \< tcas » /
Vie - 4-tRAD / Y
tray - tRaL >
of tican e
SR tASC; tAS(é ‘r
Vin - " row oL | "dot |
A Vv ADDR ADDR _J ADDR
L - k. |1 A
L lLRCS fowl Jros tow :- t'leVL
Vin - Z y \ : )
W VIH / % —— tcwo_—’\djm’bj tcwo .:\ WP
o= tawp K < tawp ———»
{rwo >
6E Vi - toEa X foea .{
Vi - _/
tor _|tbH I N tou
> OED, >
— tR‘AC t?A_: toez E:S ] t?A_b ‘oez' t-DS
[toac ™ v toac ™ ¥ -
Vion - ¥, N >< N
DQ1 ~DCB VioL - ) "\\! F Y% \<
foLz torz
VALID VALID -1 VALID VALID
towz |7 DATA-QUT DATA-IN teiz g DATA-OUT DATA-IN
Vou -
DQ9 ~ DQ16 V. ‘ OPEN
oL -

[
% Don't Care
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KM416V1004A/A-L/A-F CMOS DRAM

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

trasp » tetrp
Vin - ——\\4 fosu o \
BAS —— taR—> HPRWG
Vi - K 7
»i e} LCAP trsH >
: 4~ taco —| r-tcp > —tcrp
Vim - 24 3 teas »| . tcas >
UCAS |, N N ,
> torp tere
Vi - #
ViL - \
H-tRAD >
trat .
tc | e, trar "
R tasco | T A tasc| |
ViH - ROW coL \ doL |
Ave - ADDR ADDR_ ApDA
I
L pllBCS lowily l=tRCS tewr TT tﬂw,l -
Vin - 3 \
W VIH / ——— tewp——> '__t_\ﬂﬁ. 1_Tcwn_p\‘_w_—
o= - tawo » ¥ tawp s |
tawo »
Vi - fomn 4 N foes ¥
OF Vi - \r // \x j/
Vou -
DQ1 ~ DQ8 OPEN
VoL -
tOED‘ N tpﬂ _ toen I tDﬂ
taa—s t ! tos| | — taa—s i tos| ||
— trac—— ool s | e
r-tcac ™ w*cac®
JLQPA .Léo
DQ9 -~ Date V' — 1IN '
VioL - 3 ALY 3
fozl, \ tezl,
i VALID VALID o VALID VALID
DATA-OUT DATA-N DATA-OUT DATA-IN

7 .
ﬁ Don't Care

1182

Mmomcs E 7964142 0019799 912




KM416V1004A/A-L/A-F CMOS DRAM

HYPER PAGE READ AND WRITE MIXED CYCLE

N trasp »  ftcp
RAS Vih - ‘\ READ(CAC} : READ(ICPA) | WRITE i READRAA) /
VIL - N : . H r
[ tap— turc b thec e tHre—»
| (o/ - L toP—p doe
Vin - b /‘ Y Z’ \ /[—s\ t —
UCAS \ : | Joas
Vi - \‘— '[(:AS‘"’J tcas—» \1— fcas— - > /
— tar > [ tHrc e tHpc bt tHPC »
tCP > - tCP—> tGP >
roas Newry|  Newof|  News/ s/ |
CAS
Vio - *tCAs—:/ 4 foas > :~tms~+/ »
tran tean
-—jt N v . CAH
tAS;l ti‘ic, EA: tasc_ ) Jitascl ICQH fascl, J—ﬁl
A Vi - A row COLUMN x COLUMN COLUMN COL.
Vio - N ADDR /] ADDRESS ADDRESS i ADDRESS ADDR.
trcs trRcH ‘ tr
}29& tacH » e vt
—— it twcH >
Vv - y WC "
W
ViL - - v
N WPE
N _tCLz
Vi '% - {opa—1—> Jueg,
oF / .
Vi - 3
& ton
M foac ¥ twez, > — tan— ‘t_HE!
— faa > Iwezy] ¢ »H€ tos
< ¥ 1 |
DQ1 ~ VioH - tRac / VALD ) q%‘ vaub N A VALID > _@( VALID
-~ ~ DATA-OUT . DATA-OUT
DQ8 VioL - X DATA-OUTY Y J> <tDATA IN >
toEn
> tDH I
[+ foac o [WEZ ot > — tan—W ‘tEE_
— tapa— wez,| e »rie tps
[ — J L L |
DQ1 ~ Vwon - trac /7 VALID VALID > <" VALID [ vaup >
D6 VioL - \ DATA-OUT] rDATA-OUT tDATA-IN DATA-OUT |

%/3 Don't Care
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KM416V1004A/A-L/A-F CMOS DRAM

RAS-ONLY REFRESH CYCLE

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

tnc

tras » |¢— fgp —n

LCHF «-{rrc N

:
N

tcrp <
s K 4
w -

tasmi, | |, gtean

D)

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

tre o

— tap——> |« tras : » tRp
\

mVH: /

LCRP

<0,

ViH - f ) i"sﬁ < fcHR————»f
UCAS Vi - _/ \t : /ﬁ%

<IcPy

SR —' W
L .
‘tOFF’ :
a1 ~pas o )
~ VoL - ‘e OPEN
tore
Vou "\
DQ9 ~ DQ16 Vv / OPEN
oL - 2

% Don't Care
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KM416V1004A/A-L/A-F CMOS DRAM
CAS-BEFORE-BRAS SELF REFRESH CYCLE(LL-version)
NOTE : W, OFE, A = Don't Care
. LA < thps———n

Vin -

Vi

Vi

A Vi

Vin -
Vi -

pai - pas Y

Vo -

DQOY ~ DQ16 3"

oL

H -

/_ tore
<ICP,

S

lcP
S

fcsn

{ trass

_ tcum

A

/

le——— tnpc—»\_

7

fcsn

toHr

.\

| tcez
) OPEN
fcez
N\
) OPEN
e emmsmsa 7

Don't Care

s v
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KM416V1004A/A-L/A-F

CMOS DRAM

HIDDEN REFRESH CYCLE ( READ )

_— |
s T T |
N %“W%
o EEEY |V
-t G~ | T
pat - D8 v - OPEN O oamaour *u>£—
oas - bats ¥ - ope D__omon__——
) oot care

s vy
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KM416V1004A/A-L/A-F CMOS DRAM

HIDDEN REFRESH CYCLE ( WRITE )
NOTE : Dour = OPEN

trc P tac al
S » {p— [———— fras —»| |a—tap
ViH ;t X
ViL 7 \t 7
D ASH [ — tCHH e ]
ViH 3 / /
Um VIL . .
— {o ——ip
ViH / /
LCAS ViL 2
ViH
A ViL .
wnp-%
‘_
‘ Vik
W Vi

pa1 ~pas

DQ9 ~ DQ16 V!

32’7////////////////////////////////////////////////////////////

. T TuamT

. =
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KM416V1004A/A-L/A-F CMOS DRAM
CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE

+-irp
RAS Vi - \ [« tras > /
Vi - \ #
tosn topT—| tRsH >
UCAS Vin - \ ———— toHr ———] \4 tcas =/ /‘
ViL - z ;. X y.
tosh e [lorT— e trsH >
Vb - X 4
\ l——— foHr ————>] \4— tCAs—u—b/ /
Vii - X 7 X y. /

LCAS

tra

- tasc & fcay M

e . e X7

READCYCLE 1o | twns . tar L o

r—. trcs, < IRCH
W ViH : %‘f

l4—— {cac ~—»

s Wy |
DQ1 ~DQ16 | - <%{: wau.ur;Dmt::ai o:tTHEZE}—

fwe | i

Y @

3

tos te———— foH——» .
- b
DQ1 ~ DA16 z’” OPEN VALIDDATA-IN )
L -

READ-MODIFY-WRITE tawn

twap | twRH _tres. :
— fowp ——»  [4— tRwL —»
Vi - 7/ X |Jwe
W
Y ] e, Nl
l tan [
Vi - toea| A
OE Vi - - % / toep ol o,
oLz,
toz, i fos
ViioH
DQ1 ~ DQ16
VoL

4 K
oATAOUT  DATA nt Care
@ . 1188
g7 79L4l42 0019805 Tib W
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KM416V1004A/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
1] ! mim T '=\}
@_\ A3/ mr — ,\) _
g8 &|a 55 8%
:) ( ) glg CIE sle 2|2
B|& 5w glx 2|8
3¢ 23 gz &[5
¢\ slo ole ©o|e
O
= N e’
D N N AN S N N N O N O O O O ‘—) j
0.026(0.66) 0.130(3.30)
I 0.030(0.76) 0.140(3.56)
o o.oo4(o.1)]q &
0.016{0.41} | | ] | 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) /'H\ 0-8°

Q0000000000 00000000000 2
000

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

g8
2|8
g\ F
5|8
oo
gutduaouuotu [TUTO000UOx | —
25(22)
0.004(0.10) L_
0.841(21.35) MAX g 0.010(0.25)
512
0.821(20.85) g
0.829(21.05) e
] 0.00400.1) meﬂl—uﬂﬂﬂ.ﬂmu_ﬂﬂb
=z
0.0360.825) ’ 0.010(0.34) ’ 0.031(0.80) s
! 0.018(0.36) — 8
[=]
1089

L= msunigg
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