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 | teac | tRc | tHRC | Memory. Its design is optimized for high performance
KM416V1004A-6/A-L6/A-F6 60ns | 17ns | 110ns | 24ns applications such as personal computer, and high
KMA16VIODAA-T/A-LT/AF7 | 70ns | 20ns | 130ns| 29ns performance 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 Qut) refresh capabiliiprovides on-chip auto refresh as an
- 2 CAS Byte/Word Read/Write operation alternative to RAS-only refresh. All inputs and cutputs
- 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
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KM416V1004A/AL/ALL/ASL CMOS DRAM

PIN CONFIGURATION (Top Views)

« KM416V1004AJ + KM416V1004AT « KM416V1004AR
7 ) ’
voo}q 0 42 vss voo ] 19 44 [T Vss Vss I} 44 1 £1 voo
Dai 2 41 B pas DO ] 2 43 [T DQue DQ1s T 43 2 [ Dn
DGz 3 40 |p DQss DQz ] 2 42 [ 1 DQ1s DQws ] 42 3 [ DQz
DQs ] 4 39 b Q. DQs 0] 4 41 D DQ14 DQias ] 41 4 DQs
pa:d s 38 b1 DO ' DQe I 5 40 |1 DQ1s DQiz 0§ 40 5 1 DQu4
voo O © a7 h v vop I 6 391 Vss Vss I} 39 6 11 Voo
o s DOs ] 7 38 |11 DQ12 DQr ] 38 7 D pos
bGsd 7 36 P DQr2 DQs T 8 37 o pan pa T} 37 8 -1 DOs
DQs O 8 35 0 DOn DQr ] 9 36 [0 DOt DQ1o ] 36 91 DQr
DOr g9 34 [ DQio DQs ] 10 35 11 DQo DQo T 35 10 1 DQs
DQs ] 10 33 O DO N.C. T 11 34D NC. N.C. 1] 34 11D NC.
N.C. O 11 32 [1 NC.
N.C. 12 31 O LCAS -
wdis a0 b TOCAS N.C. 1 12 33 kNG NC. o] 33 12 NC.
s d 14 o5 b oe N.C. ] 13 32 [ [CAS [CAS ] 32 13 [T NC.
A o1 28 b A w o] 14 31 {1 UCAS UCAS 1] 31 HMINwW
i B @ mAS ] 15 30 D oE oE ] 30 15 |1 @AS
An O 27 P As A ] 16 20 1 A As T 29 16 -0 An
Ao 3 17 20 A7 Ao T 17 28 [T As As T 28 17D A
As 418 28 A As Ao 1] 18 27 17D Ar A7 I} 27 180 Ao
A2 19 24 A As A 19 - 26 1 As As 01} 26 19 At
s O 28ha le]20 o 25F0A A2 @ 20fmA
Voo ] 21 22 1 vss Az T 21 24111 A As T} 24 21 As
— J Voo T 22 230 Vss Vss T} 23 291 Voo
(SOJ)
(TSOP{ll)-Forword) {TSOP(ll)-Reverse)}
Pin Name Pin Function
Ao-Att 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’
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KM416V1004A/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 v
Voltage on Voo Supply Relative to Vss Voo -0.5t04.6 \
Storage Temperature Tstg -55 to+150 °C
Power Dissipation PD 1 W
Shart Circuit Output Current fos 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 pericds may affect device reliability.

RECOMMENDED OPERATING CONDITIONS (Voltage referenced to Vss, Ta=0 to 70°C)

Parameter Symbol Min Typ Max Unit
Supply Voltage Voo 3.0 3.3 3.6 Vv
Ground Vss 0 0 0 \Y
Input High Voltage ViH 2.1 — VoD+0.3 v
Input Low Voltage ViL -0.3 — 0.8 Vv
DC AND OPERATING CHARACTERISTICS
(Recommended cperating conditions unless otherwise noted)
Parameter Symbol| Min | Max | Units
Operating Current! KM416V1004A-6/A-L6/A-F6 90 mA
ol bippuie Bk ) ) KM416V1004A-7/A-L7/A-F7 Ice - 80 mA
(RAS, UCAS or LCAS, Address Cycling @trc=min.) KM416V1004A-8/A-L8/A-F8 70 mA
KM418V1004A 2 mA
Standby Current
=a AR AR T KM416V1004AL lcc2 - 1 mA
(RAS=UCAS=LCAS=W=VH) KM218V1 004ALL 1 mA
== KM416V1004A-6/A-L6/A-F6 90 mA
RAS-Only Refresh Current*
e e . ) KM416V1004A-7/A-L7/A-F7 lcca - 80 mA
(UCAS=LCAS=VIH, RAS, Address Cycling @trc=min.) KM416V1004A-8/A-LA/A-FS 70 mA
KM416V1004A-6/A-LB/A-F6 110 mA
EDO Mode Current*
o . . KM416V1004A-7/A-L7/A-FT lcca - 100 mA
(RAS=VIL, UCAS or LCAS, Address Cycling @trc=min.) KM216V1 004A-8/A-LB/A-F8 90 mA
KM418V1004A 1 mA
Standby Current
AR TRRE T \nn. KM418V1004AL lccs - 300 2A
(RAS=UCAS=LCAS=W=Vbo-0.2V) KM416V1004ALL 200 | uA
—= == . KM416V1004A-6/A-L6/A-F6 90 mA
%B%-Ef%%%?m “";':;C_mm ] KM416V1004A-T/A-L7/A-F7 Icos - | 80 | mA
! ’ ycling T KM416V1004A-8/A-L8/A-F8 70 mA
Battery Back-Up Current, Average Power Supply Gurrent,
Battery Back-Up Made, Input High Voltage(ViH)=Vop-0.2V,
input Low Voltage(ViL)=0.2V KM416V1004A-L lcer - 450 A
UCAS, LCAS=0.2V
Din=Don't Care, trc=31.25¢s (L-Version)
tras=tRAS min~300ns
1157
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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
RAS=UCAS=LCAS=0.2v
W=0F=Ac-A11=Vop-0.2V or 0.2V
DQ1-DQ16=VDD-0.2V or 0.2V or Open

KM416V1004A-F lecs - 250 | uA

Input Leakage Current Iy

(Any input 0<VIN <VDD+0.3V, all other pins not under test=0V) 7 -10 10 #A
Qutput Leakage Current low )

(Data out is disabled, OV <VouT<VbD) © 10 10 ’l A
Qutput High Voitage Level (loH=-2mA) VOH 2.4 - \

Output Low Voltage Level loL=2mA) . VoL - 0.4 \Y

*NOTE: Icci, lccs, lccs 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 Icc1 and Iccs, address can be changed maximum
once while RAS=ViL, In icc4, Address can be changed maximum once while one Hyper page mode cycle time
thec. :

CAPACITANCE a-25°C, Voo=3.3V. f=1MHz2)

Parameter Symbol Min Max Unit
input Capacitance (Ao~11) CiNt - 5 pF
Input Capacitance (RAS, LCAS, UCAS, W, GE) Cinz - 7 pF
Output Capacitance (DQ1~DQis) Coa - 7 pF

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

Parameter Symbol 6 B ® Units Notes
Min| Max | Min| Max | Min| Max

Random read or write cycle time tre 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 teac 17 20 20 ns | 345
Access time from column address taa | 30 35 40 ns n
CAS to output in Low-Z ‘ toz 3 3 3 ns 3
OE to output in Low-Z toz 3 3 3 ns 3
Output buffer turn-off delay from CAS tcez 3 15 3 20 3 20| ns 7,14
Transition time {rise and fal) 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 tASH 17 20 | 20 ns
CAS hold time : tcs | 50 60 70 ns
CAS pulse width tcas 10 | 10,000 15410000 20} 10,000 ns
RAS to CAS delay time - tRCD 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 1
CAS to RAS precharge time tcRP 5 5 5 ns

Row address set-up time tasr 0 0 0 ns

Row address hold time - tran | 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 80 ns 6
Celumn 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

Write command set-up time twes 0 0 0 ns 8
Write command hold time tweH 10 15 15 ns

Write command hold time referenced to RAS twer | 45 50 55 ns 6
Write command pulse width twp 10 15 15 ns

Write command to RAS lead time tRwe | 15 15 20 ns

Write command to CAS leag time towl 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 tDHR 45 55 60 ns 6
Refresh petiod (Normal) {REF 64 64 64| ms

Refresh period (L-version) tREF 128 128 128 | ms

Refresh period (F-version) tREF 128 128 128 ms

CAS to W delay time towo | 40 50 50 ns | 817
RAS to W delay time tRwD 85 95 105 ns 8
Column address to W delay time tawn 55 60 65 ns 8
CAS precharge to W delay time tcrwn | 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 | 10 ns 20
RAS precharge to CAS hold time tRPC 5 5 5 ns

CAS precharge time (C-B-R counter test cycle) tceT 20 25 30 ns

RAS hold time referenced to OE tROH | 15 20 20 ns

OE access time toea 15 20 20| ns

OE to data delay toED 15 20 20 ns

Cutput buffer turn off delay time from OE toEZ 3 15 3 20 3 20| ns 7
OE command hold time tosH 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)
-6 -7 -8
Parameter Symbhol Units | Notes
Min | Max | Min| Max | Min| Max
Hyper Page mode cycie time tHPC 24 29 34 ns 12
Hyper Page mode read-modify-write cycle time tuerwc | 76 81 | ns 12
CAS precharge time {Hyper page mode) tcr 10 10 10 ns 16
RAS pulse width (Hyper Page mode) trase | 60 70 80 ns
RAS hold time from CAS precharge taHce | 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
OF 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 twPe 5 5 5 ns
W to data delay twen | 15 20 20 ns
RAS pulse width (F-ver) tRass | 100 100 100 us 13
RAS precharge time (F-ver) twes | 110 130 150 ns 13
CAS3 hlod time (F-ver) iCHS -50 -50 -50 ns 13
KM416V1004A/A-L/A-F Truth Table
RAS LCAS UCAS W OE DQi-DQs DQs-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-QUT HI-Z Lower Byte Read

L H L H L HI-Z DQ-OUT Upper Byte Read

L L L H L DQ-OUT DQ-0OUT 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 -
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KM416V1004A/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.

10.

These parameters are referenced to the CPE
leading edge in early write cycles and to the W
leading edge in read-write cycles.

2. ViH{min) and ViL{max) are reference levels for 11. Cperation within the trap(max) limit insures that
measuring timing of input signals. Transition times trac{max) can be met. tran(max) is specified as a
are measured between Vin(min) and ViL(max) are reference point only. If tRaD is greater than the
assumed to be 5ns for all inputs. specified trap(max) limit, then access time is

3. Measured with a load equivalent to 1TTL Loads controlled by taa.
and 100pF. 12. tasc = tcp min, Assume t1=2.0ns.

4. Operation within the tacp(max) limit insures that 13. 4096 cycle of burst refresh must be executed
trac(max) can be met. tRco(max) is specified as a within 16ms before and after self refresh, in order
reference point only. If treo is greater than the to meet refresh specification (F-version)
specified trop(max) limit, then access time is 14. If RAS goes to high before CAS high going, the
controlled exclusively by tcac. open circuit condition of the output is achieved by

5. Assumes that trch = tRoD (max). CAS high going. If CAS goes to high before RAS

6. tar, twcr, tDHR are referenced to tRAD(Max). high going, the open circuit‘ condition of the output

7. This parameter defines the time at which the is achieved by RAS high going.
output achieves the open circuit condition and is . 15. tasc, tcaH are referenced to the earlier CAS falling
not referenced to VoH or VoL. edge.

8. twcs, trRwp, tcwp and tawn are non restrictive 16. tcr is specified from the last CAS rising edge in the
operating parameters. They are included in the previous cycle to the first CAS falling edge in the
data sheet as electrical characteristics only. If twes next cycle. _
> twes(min) the cycle is an early write cycle and 17. towp is referenced to the later CAS falling edge at
the data output will remain high impedance for the word read-modify-write cycle.
duration of the cycle. If tcwp>tcwn(min), tRWD > 18. tow is specified from W falling edge to the earlier
trwp(min) and tawo > tawn(min), then the cycle is a CAS rising edge. :
read-write cycle and the data output will contain 19. tosr is referenced to earlier CAS falling low before
the data read from the selected address. If neither RAS transition low. o
of the above conditions are satisfied, the condition 20. torr is referenced to the later CAS rising high after
of the data out is indeterminate. RAS trar_msmon low.

9. Either tRcH or tRRH must be satisfied for a read 21. tos, toH is independetly specified for lower byte Din

cycle.

{1-8), upper byte Din©g~18)

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

TIMING DIAGRAM

WORD READ CYCLE
NOTE : Din = OPEN

t tras » [— fpp——n
" Vi - Y i X
Vi - \ ;/ \—
« 1 »
tcrp tRed csr: trsH » 4 tcrp —™
ViH - 3 " {cas— ¢
Vi - % \ L 7/ /
1
fere «— troo C.Sf tRsH +- tore —>]
ViH - b \'__“ tcas™ " (
Vie - %‘_‘ \ C 1/ /
[— tRAD—™
task thaH “ tha ‘
——> tasc [4» - toan
A Vih -  ROW ¥ COLUMN
Vi - . ADDRESS | . ADDRESS
tri
L . tRRH
= s
W Vin - %
Vi -
< taa —>
Viu - 7 toea 7
OF y, - ///////////// touz é%///////%
e torc—r teez
t. * {cLz ™
‘ RAC > ‘ — toez—»
. Vou - y i A
pat ~pas v OPEN 5@{( DATA-OUT  J)
+— b go—» » fcez
“— fciz ™
tRrac > m— toez—»
Vou - y f O\
DQ9 ~ DQ16 4 N
v OPEN ¢ N oaaour )

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

- TIMING DIAGRAM

LOWER BYTE READ CYCLE
NOTE : Dw = OPEN

tre
tras M |f— trp——»

— trrc —»]

tcsH

a—— trop trsH

!

‘ xm J\\h_tCAS_—’ / /’
IL - v.
G—tRAD-———-J
traL
42‘;5“—» i tasc e M- tcan
L [ ROW 7/ COLUMN
Vi - . ADDRESS . ADDRESS

tros

trRH

vl 7 | \

n taa —

v Uz~ L
DQ1 - DO8 | OPEN - *j:;@é‘ DATA-on:EZ—*>

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

TIMING DIAGRAM

UPPER BYTE READ CYCLE
NOTE : Dn = QPEN

tre
tras b e tpp—n
Vi - y i y
A Vie - \ J/ \—
tosH
{cre tReD—-.- e tRsH N L— ferp —m
Vi - X 1'-_'_'_-'tCAS—./ 4
oAs a N\ /
tcrp e »tRPC
ViH -
[ess % N
— tRap—»{ taaL
AR, Fi tasc + tcan |
A UM " ROW { COLUMN
Vi - x ADDRESS x ADDRESS
| tres et —

s AN N
Ui L
v- tac mtiim_: ' e tosz—| =
DQQ~F)Q16 v OPEN @( DATA-QUT  )—

Don't Care

N\
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KM416V1004A/A-L/A-F CMOS DRAM

WORD WRITE CYCLE ( EARLY WRITE ) -
NOTE : Dout = QOPEN

e tras > Ftnp——i-
ViH -
Vi - \ ] A \—
CAP H
] w

i RSH CRP
l\ * tcas > / /
,

»lg RSH CRP
X \q—ﬂ-—- toas— / /_r
I,

t‘NPm—-; / %

N 2~

ios

> 4 toH—»

DQ1 ~ DQ8 x:: W{ IIDATA-IN '
‘LS._T 4-'(DH—i

% Don't Care
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KM416V1004A/A-L/A-F CMOSDRAM

LOWER BYTE WRITE CYCLE ( EARLY WRITE )
NOTE : Dour = OPEN

1 + fcrp —
Umx” ] 7 \__
§ tesi
trco » t [+ forp —
“ X 7
reas v | 77 \\[ /]

H - C.
L - .
h traL »
. Tas e tasc few & fcan
A Vi - ROW 1/ COLUMN
Vi - Zzzzf\ ADDRE SS L ADDRESS
. .

oz
tos

e seavNe <~ 2. ...

7

Don't Care
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KM416V1004A/A-L/A-F CMOS DRAM
UzI;ER- BYT=EOWRITE CYCLE (EARLY WRITE)
s \ N
ol T N /r%
s 'L 7 CR \
w2 T 7=, '
=\ V0
SR>

DQg ~ DQ16 z::' : ; DATA - IN : ////////////////////////////////

{oHR

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

WORD WRITE CYCLE (OE CONTROLLED WRITE )
NOTE : Dour = OPEN

trc
* tras » tRp —»
Vi - y ; —
ViL - ' \ 7 \
+ tosh
ORP | L« taco e tren » <— fcrRp—>
Vim - 7 : ¢ tcas 4
s, 7 \\ /)
- ! i
tcre tosu i
wy| [——troD ple tRsH (+— tcre —
VIH - y X d—t _— 7
Vo - / \\ - / /

— tRaD —>

tasr tran
> tasc (> < tea

3%/////%(

— fowL——™

>
< <
~ X

——— tRw
— twp

:

LA 4

w7 =
DQ1~DQ8-\\:::' ] } : DATA - IN /7///////////////////////////
DQ9 ~ D16 x:[' : :\/ z DATA-IN |

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

LOWER BYTE WRITE CYCLE (OE CONTROLLED WRITE )
NOTE : Dout = OPEN

mUITON_ '
Y -
xS " N
ACD to tRsH ' l‘— tcrr —»
- N——V"7
- W j%//g%/////%
- - =
o 7 AP | u
DQ1 ~ DQ8 z:: ) } ﬁé{:m-l:l W

S

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

UPPER BYTE WRITE CYCLE (OE CONTROLLED WRITE)
NOTE : Dour = OPEN

tre

tras » 4——fgpp —

l— trAD —

Vi - ) i f y
ViL - \ J/
“ fc

ORP | le——— troo :S: tRsH |‘-tcnp—b
Vik - 3 \ tcas / ﬂ'
ViL - % \ L 4 .

_ — tore "’

cRP

Vi - 2% F
RS VIH // h
Lo-
_tasm

tran tasc >
A Vin - 1 ROW 7 COLUMN
Vi - ADDRESS L ADDRESS

— tow.—>

N

1—t—|-

e . “
ol \‘:::' 7 : ,{1oeD «toen—>
o000 -
DQ9 -~ D16 It - :\/ - DATA-":H

% Don't Care
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‘KM416V1004A/A-L/A-F

CMOS DRAM

WORD READ - MODIFY - WRITE CYCLE
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fesn >
4 ROW "\ COLUMN '\
. ADDR, . ADDRESS
* tawo [ tAwL
fowp » e fo
\: e ‘/// // ///
trwo > 2 :
= '
et/
3
forz _,
I+ toiz-»
= tcac T
) tas > ‘tDH
< trac >
]%{‘v,\uo VALID "\
A DATA - DATA-IN |/
X
toz | M
e {1z
L*tcm-—"
R » ton
“ trac » -
?{ VALID vauo N
N DATA - OUT, DATA -t |/

% Don't Care
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KM416V1004A/A-L/A-F CMOS DRAM
LOWER-BYTE READ - MODIFY - WRITE CYCLE
« trwe »
- tras trp———
ViH - \
RAS Vi - \c N
torp trrc—>
Vi - DB = X
H -
UCAS Vi - / :
>
LCRP +—— IRcD—me tRsH
Vu - Z2f toas »
LCAS Vi - /
« trao
tasa, ) Leprtran | 1G] [fean
— tcsH >
A V- fROW N A\ COLUMN X
Vi - . ADDR L ADDRESS
tawo l— tRwi
| towp b fow ——
Vi - X WP
W N
: e @ NS
OE Vi - / h - /
toz| <
- torz
4 tcac T
o tAA 'l
+ trac >
DQ1 ~ DQ8 z:::j : 3%{ ;:I;I:- ouT
Vou -
DQ9 ~ DQ16 OPEN
Vou -
7 .
/ Z Don't Gare
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KM416V1004A/A-L/A-F CMOS DRAM
UPPER-BYTE READ - MODIFY - WRITE CYCLE
. trwe »
< tras > | tgp——nt
Vi - Y N
RAS V::i - \ 7/ \
tcrp : b .
< [«—— trCD trsH >
ViH - gV 4 3 tcas >
oo \ /
39?; i tHPC'“.1
[CAS z'” B \
. L -
| trap
tasr, : tRAH—,tASC‘ LCAH
- fcsH >
Vi - 7 X /
A - K o DO oo )
B tawo [— tRwL
tcwo — towL—™
w z:l: : tawp
Vi - 7 f
EN T e/
toz -
DQ1 ~DQ8 Vou - OPEN
Voo -
[+ toLz—™
4 tcac T
——— taa >
- {rac
DQ9 ~ DQ16 VioH - 3‘2{ DATA- IN
VoL - ]

Don't Care
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KM416V1004A/A-L/A-F

CMOS DRAM

HYPER PAGE MODE WORD READ CYCLE

Vix

RAS Vi

ViH
Vi

Vi -

ViH
Vi

ViH
Vi

ViH
Vi

DQ1 ~ DQB Yo

7oL

DQ9 ~ DQ16 V'O

HOL

)

N

fcar

le—— trcD ——m

lcasl,

le—— tcsH

7

tcmn=

¢

fcas

thao 1'\

A

N

COLUMN

i‘ X
ADDRESS ADDRESS
K

) 4

N

toz

VALID

7
- fora > é
e— tcac —»f
[ — tcac—»| [ tcac—»
- {cPpa— —— faa—T>fe taa >
<————-t {cra > tewo
< — o LelocH >
taa loac lq|p| 1OEP
4y
= | = I\ Y
/ 3 2 /f
. g lore toor-»| 1|2 - toez—»; t
[ — tanc > - | forz PR 1212
AL vap ) i 7 fvaup ¥ Fuaio
\ DATA-OUT DATA-QUT DATA—OUT>_
1 K N N N
oz |”
> VALID A
ez, baraour! | /] /
tcac f Lt
- > H < oEz |
- tRac > e forz - foEz
A ¥ p s i, ' '
{ VALID VALID VALID >
\ DATA-OUT H DATA-OUT DATA-OUT,
KT

toLz

I /L?
DATA-QUT

Don't Care

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

HYPER PAGE MODE LOWER BYTE READ CYCLE

4 trase » L
Vi - 5 / 3
L - 3 § 7
terp)l e trec
Vi - 3
Vi - \
—— tosH——> [+—— taHcp——»
tr [ thpc > tupc — P P —P|
— treD—» fce,
by ! X 4
tcas YW - 7 Nedoas ol o toss toa foss
Ve - k A Y 4‘ ; ;|£
; N tasq tasc
RAD tasc gt >
tasg, 4| trart tasc| | | toan b oy > e 4—“’2
Viu - £ ’ — ' — r
A ROW COLUMN A coLumn COLUMN COLUMN
Vo -  ADDRESS  ADDRESS N ADDRESS @Es RDDRESS
tres =
A trcH—w
Vi - 722 / ¥ 3
w Vie - % e toac— “ tcea »> %
; — fcac—»|  [—— fcac —»
' — topa—— l—— tas—»le taa >
toon cPA—I ™ foho
* taa PRCTEIN I le Ly tOEP
.7 1n B
oF // // //// | N \ .
Vie - ; . :
o o |toee
[ trac —— > — - | toez_

—
: . R 4 A | o
DO - DQSVVOH - £ vaup i
Vi DATA-OUT
oL - b X l 7 X £
—»—te vALD /
tCLZ DATA-QOUT
OH -

DQo ~ DAY sz OPEN

oL -

Vﬁ Don't Care
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KM416V1004A/A-L/A-F

CMOS DRAM

HYPER PAGE MODE UPPER BYTE READ CYCLE

ViH

A Vi

Vin
Vi

Vin
Vi

Vin
Vi

ViH

Vi
Vi

Vie -

Von -

DQ1 ~ DQ8

oL

=)

tap

g

N

trasp

— fosH————»]

[——— tRHCP ——®

Vion -
Vior

DQY ~DQ16

* tar > [e——— typc ——>¢— tipc — > 14— tHpC — tar
1cRP,| e le—— taco—» fcp, fcs,. <CB
7z '8 Y - N _
7 e ey Nt N/ T X
B trec
icar
7 N
tasg | :cRAt?\ t tasg Usdg |y tso b trez
‘HA SGl Lol lCAH, 25¢) e P—4-| {Can —_i CA 4_._,{
r ROW COLUMN h 7‘ COLUMN ‘COLUM»?' [COLUMN
| ADDRESS | ADDRESS N_ ADDRESS ADDRESS ADDRESS
: ARl
tres
— tReH —»
7. ¢ i
7 mEww—
[e— tcac —»
| f— tcac—»|  [e—— toac —
— tcpA——p —— taa >« TV ——
<t—‘lcm »  tcHo
N taa ‘ toae T o toep
7 = | e AN .
¥ 7 A
OPEN
; e teac > _Jtoox Jtoez
VALID N
N DATA-OUT >_
tcLz —
VALID
DATA-QUT

.

Don't Care

L 1ms v

ELECTRONICS

Downloaded from Elcodis.com electronic components distributor

1176

B 7964142 0019793 4Ty WA



http://elcodis.com/parts/5791545/KM416V1004AT-L6.html

KM416V1004A/A-L/A-F CMOS DRAM

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

V trase RE
HAS Vi - 5\1——— tan————»| 4———th@—-———»$ ;
ViL - K & 7 \
tere tHPc thre
» l&—— trRep——] tce «lcp *— trsH
UCES Vi - V 4 \ tcas _/’! ] /‘ !\4 teas =/‘
ViL - y, S.;_j L 7
tere 1 thpc > tHec >
ta— trco fer , By je— tren >
ViH ? i !\4 tcas Z‘ \ tcas | £ 5\4 toas d
LEAS v % LEE 7 k. _J/ /
tascl, €
t : tcs » tasc lc
ISPy » | tRan Joan, | _tasc Jeany e
A Vi £ row ) COLUMN N COLUMN \ $ " COLUMN
V | ADDR ADDRESS ADDRESS | ¢ | ADDRESS |

twes | | twen twe < livcH twes!

. BB B -
W Vi - \ twp —> nj twe ] / ~ twe . ﬁ

=\

A

tos| | tow, dos| |fo Jlos,| i
DQ1 ~ DQ8 Vi - VALID "\ £ vALD 52 F vauo
” Vi - DATA-IN L DATAIN &7\, DATAN
|
A — L]

tos | to _tD M _fos L[_]ﬁ

DQg - bats VALD ¥ o Y AF VAo ]
Vo - DATA-IN | DATA-IN 67 DATA-IN

M {pyg —— ™

@ 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

trase
Vi - ﬁ\4— tan————»f 4——tmcp———b/‘r—1
fcre

— g

~ E I
- tos Jﬂ; :n | Jou, g tos
oar - 0as |1 25D o X =

[ tohr———>

SR

% Don't Care
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Downloaded from Elcodis.com

KM416V1004A/A-L/A-F CMOS DRAM

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

¢ trase -l ,
RAS Vin — tan ’ -+ truce » 3
Y \ /
L K $ 4
{cre e HHPC < 1
[ [«— taco—» e 1CP_y «ICB 4 je— tasn
| / 3 tcas ¥
REC

5§
Wr N, N
<
rr/r
1 |
e

SRie » < {raH =tCAH_ tasc < - }C GtAEg oA
i k N\ ' X FSS

ROW COLUMN COLUMN COLUMN
ADDR ADDRESS , ADDRESS Y %7<7f \_ ADDRESS
X ) K x g

cs| | tweH twes | |, a»

tw
> [T 1 G [+ o twen
. ) o
Yo Dl .

—

= U ﬂ

-

[ {pHR

bce - ats v - t&ﬁﬁ%ﬁ?ﬁ?i Eﬂ%%%%%%%y

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

CMOS DRAM

HYPER PAGE MODE WORD READ-MODIFY-WRITE CYCLE

N trasp > la-{pp-»
Vi - %[ tesu ' o t
RAS « tan , < HPAWC N
Vio - K 7
> tCHP tHSH -
— trecp—» *tcp +1—tcrp
CAS Vin - 73 h fcas > ——— feas———————
UcaA Vil - / \ ;/ \ ')/
p—le LoBP *—————— {ngH >
- tRoD— +{cp > —tcrp
—
V xIH - ? !\‘ fcas >/ \‘_ — tcas 'ﬂr
L - 7 7
l-tRraD >
L traL >
SR tased T Loan tasc |» toy
Vi - %( ROW coL \ doL
A Vv ADDR ADDR ApDR
L. I-}
i pltACS fow, l:tacs _fow | :—-bltHWL
—— Vu - % 3
w " // % ‘—"‘lcwo—‘—'\t—m"—’b — tcwo—‘*\dﬂj/—_
Vi - . P R 3
- tawn » i tawp >
tAwo >
ViH - foen toea ¥
OE Vi - / ;t)ﬂ / - . tD_H
laa—wp 3 tos ] > *tos
— tpac >, oL - 1 QEZ 1™
*tcac™ T *cac | ¥
VioH - X N DA v il
DQ1 ~ DQ8 N D { N
voL - 1 i 7
tez |, — i torz | T " |
" VALiv . VALID hid VALID VALID
DATA-OUT DATA-N DATA-OUT DATA-IN
‘ (IOED, (tom om0 |ton
tan— o ] tan—> ey ||
et —t—>|_, 1022 [0S 1 e 128
“*+tcac™ Hoac ™ >
Vel - y N X ] L
DQ9 ~ D16 ' / $
voL - ] X 1 F
toz|, \ tezl,
VALID VALID VALID VALID
DATA-OUT DATA-IN DATA-QUT DATA-N
W} bon't Care
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KM416V1004A/A-L/A-F CMOS DRAM

HYPER‘PAGE MODE LOWER-BYTE-READ-MODIFY-WRITE CYCLE

trase > a-trp-p
v - X tesH >
H \ tan ] - tHPRWC \,
AS Vi - K 7
N terp .
" +—lchRP—™.
Vi - 2 .
LEEIVANE 4 \
Lo- N
% fcap trsH >
— tRCD— +{cp > —{CcRp—|
- —
Vin - )\ toas > / \: toas »> /["
VIL - *tRAD - )| A
tran R
o Lican tasc MINE, thaL -
SR tASQ- & >
Vi - row coL | doL |
A v ADDR ADDR Y AbDR
L - K i'l 2
| sRCS tewl, , IERCS_ towL T tn.wl -
Ve - % 3 X
W VEH ) ”/ % 4—tcwn—“—*\<j—>wp tewn ‘>\ WE
i tawp » * tawo » |
trwp »
Ve - toea \ | toea
> >
OE ViL - _/
tor _|toH I L
> OED_ >
—— trac I?A_: toez | fos . t?A_b toez - e
[*Hoac™ o *toac | —™ "
Viow - 2 ¥, N %{ ,< X
bQ1 ~ D8 VioL - !%< LC 4 at \<
forz toz
VALID VALID > VALID VALID
torz i 7y DATAOUT  DATAIN ~CZle DATA-OUT  DATAIN
Von -
DQ9 ~ DQ16 ‘ OPEN
Vou -

V% Don't Care
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KM416V1004A/A-L/A-F

CMOS DRAM

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

trasp » e
Ty e fcsH >
ViH - tHPRWC
BAS +— tAR—»
Vi \i b
e tcrp tRsH >
4— troo —» {cp > —tere
Um V'H y 1 tcas » nd tcas >
Vi \ ;/ \
. tose tcre
ViH P
Vi \
: H-tRaD
traH
Al “ traL »
- tasc, | 1> fcan t asg| L fcan
ViH A row co.. \ doL |
A Vi ADDR ADDR _‘4 ADDR
|
 —LpllECS dow) Jres tew f‘" tﬂw, -
e 3 N
w7 e towo——> P\ 195 — tCWD_’\.Mj/_—
Vi « tawo » " tawp » K
trwo >
Vin toen S \  foea, ¥
OE Vi \r / \r /
Vou -
DQ1 -~ DQ8 OPEN
oL
torn . |ton | toen _[ton
taa— t ! tos 3 ¢— taa—s ._—’Ilos o
j— tpac -~ L I Oz
-t{oac > *eoac |
Jogz oz
Viion - 43 R ]
DQ9 ~ DQ16 | !%{ WD {
toiz], o \ tozl, ,
VALID VALID VALID VALID
DATA-OUT DATA-IN DATA-OUT DATAIN
7
{/ﬁ Don't Care
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KM416V1004A/A-L/A-F CMOS DRAM

HYPER PAGE READ AND WRITE MIXED CYCLE

N tRasP »  top
=rT Vi - 5\ READ(CAC) READ(ICPA) WRITE i READ(AA) /
Vi - N : : : y
[ tag—>] trrc e tipe e tHre—]
tee o, ¢ toP—p tce
- e — ——] — —
UCAS Vi \‘-t Ag—d/ tCAs—b-/ \1— tCAS—"/ \ loas . /
Vi - C : 1 e 7
[+ tar > [ tHpC bt thrc et tHPc »
tcp le— top— fce
Vit - x\ r—ﬂ\ /—s\ ﬁ\ /z—
[CAS Vie - [+ toas—y < foas»] - tcAs——h/ adcas o,
ARG tcan
tasr 12T tasc ‘tC_Abf tase “ Jltascl Hoan Jascl, »IgﬁT
VW - ROW COLUMN COLUMN COLUMN COL.
A Vil - ADDR |A\ ADDRESS | ADDRESS | ADDRESS ADDR.
tTg‘S trcH tRcH
S tRcH i | twen Paindid
vl 7 R [/ 7/
ViL - ¥ 7
- WPE
ol ldCZ
OF Vi -%/////// - tepa—t— tWED=
ViL - \
QEA
ton i
- fcac > twez > — taa—> Jrez
[ tan > wez,] 1 #r1* tos
- » 1
DQ1 ~ Viow = tRac 7 vAUD y VALID "'>_<" VALID ) { vaLD
DOE! VoL \ DATA-OUTY/ Y\ DATA-OUT /™\ DATA-IN > DATA-OUT |
Joes
o
[+ tcac > twez * > — fpn—> 4t_F_tE:
et twezy| Lo 1 fos

< > i | | i
DQ1 ~ Vwon - tRac /A VALID 7 VALID " VALID " vaup >
DQ16 VoL - \ DATA-QUT] X7\ PATAOUT > <: DATA-IN DATA-OUT |

7/5 Don't Care
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KM416V1004A/A-L/A-F CMOS DRAM

RAS-ONLY REFRESH CYCLE

NOTE : W, OF, Din = Don't care
Dour = Open

trc >

X ' tras > |je—— trp
Vi - 4
A Vi - \ 1/

f-trrC ¥

- ¥
LCRF
Vi - 2%
UcAs Vi - _/%/ %
Vin - 22
LCAS Vie - % | %
taskie 4| |epiiran

SR

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

trc

[— fpp—> | tras > trRp —n
Vi - 4 X
AS v - / | Lorp \{ trrc—> |

W [s:

UCAS ViH - f !\QCSE < tchr >
Vi - _/ X //2%

<lcP
tosr
Vin - - ——— tcHR———————»
sV SN '/ = -

{oFE

Vou -

. . R
DQ1 ~ DQ8 VoL - ) OPEN
fore
Vou - =\
D@9 ~ DQ16 / OPEN
Vou - 2

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

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

— to—] | thass " |e—— tnps—ll

ViH - s
V:E - / tchp \
« > 44— fRpc————m]
Llee, e
—— fcsn N
Vi - -
A Vi - _/ \( é /:’é
<JcP, tcHr
—\ |fcsn N " :
Vin - > y
LCA Vi - _/ \t i %
| tcez
DQi ~DQ8 Yo - ) OPEN
Vou -
fcez
—_—
DQQ ~DQ16 Y - ) OPEN
VoL - ____,(

7 ﬁ Don't Care
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KM416V1004A/A-L/A-F

CMOS DRAM

HIDDEN REFRESH CYCLE ( READ )

) — /_‘\:/El\_
- N
Sy ) | el NN y /
e D W N

o HEES YV S

= N T

ba1 - bas ¥ - OPEN 7R 4%—

oo -Dare ¥ - I Hw'@{l 'DATAZ; —
) oor ca

s vy

ELECTRONICS
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KM416V1

004A/A-L/A-F

CMOS DRAM

HIDDEN REFRESH CYCLE ( WRITE)

NOTE : D

>3 p g g
<< < < << < <
- I - I r I - <

<

pQ1 ~pas

DQY ~ D16 V!
Vi

Vi -

D
H -
Vie - D

out = OPEN

N @

& {pH —

ATA - IN

1

tos

4+ {pH —»

- /////////////////%’ DATA-IN |

D

% on't Care

L5imsunag
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KM416V1004A/A-L/A-F CMOS DRAM
CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE

Vi - T

H - L Lo t N
RAS Vo - \ i 7-/

ST e ) A
st N |ty N 7
. = &

-
e Y
NN = S

<

< <

OE

t —>—{twez
towz Py L—’— tcez
» 4-tnEz—>
i (4 « toez - >
* * y X
bQt ~ pate * " <@< VALID DATA-OUT  )—
Vor - 1 X 7
WRITE CYCLE twre | | twrH

e =
ol ////////////////////////////{//i//////////////////////////////

READ-MODIFY-WRITE towo ot
t!VRP_ twrH . tRcs - -

— tewp ——»  |a— trwL —»

Lo- W Jeac [
¢ taa |

ViH
Vi
Vin - toEa
OE Vio - /)fé‘ / foep ton
ol
Vi
V

w

1/OH
DQ1 ~ DQ16
1oL

ATA are
ELECTRONICS g 7954142 0019805 Tub HE
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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
minininininfalnis) mfmininininininis T =

0 | . ;\D .
gi7 8|8 g5 & 2
gle ¢ir il B 9" 3‘
) C) 3|3 5la g|s 219
als Q3 gz =@
QO O o ol|lo [=2[=)

o L))

5 O e

0.026(0.66) 0.130(3.30)
| 0.030(0.76) 0.140(3.56)

[
Bloeer ] \|

0.016(0.41) || ‘ | 0.050 (1.27) 0.040 (1.02)
0.020(0.51) || |1 TYP MAX

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

26(23) /'”\ 0-8°

10000000000 00000000000 § 2
00T

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

0.024{0.50)

Q0000000000 00000000 0D

25(22)

0.004(0.10)

T—I I 0.016(0.40)

0.841(21.35) MAX g 0.010(0.25)
513
0.821(20.85) g
0.829(21.05) e

[ voosony HEHHHAHEHAAE— IR HH AN T

0.036(0.925) ’ 0.010(0.34) ’ l 0.031(0.80)
I 0.018(0.36) P

ELECTRONICS
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