@ KM416V1204BJ

ELECTRONICS CMOS DRAM

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

This is a family of 1,048,576 x16 bit Extended Data Out CMOS DRAMs. Dxtended Data Out made offers
high speed random access of memory cells within the same row, so called Hyper Page Mode. Power
supply voitage (+5.0V or +3.3V), refresh cycle (1K Ref. or 4K Ret.), access time (-45, -5, -6 or -7), power
consumption (Normal or Low power ) and package type (SOJ or TSOP-1l) are optional features of this
family. All of this family have CAS-betore-RAS refresh, RAS-only refresh and Hidden refresh capabilities.
Furthermore, self-refresh operation is available in L-version.

This 1Mx16 Extended Data Out mode DRAM tamily is fabricated using Samsung's advanced CMOS
process to realize high band-width, low power consumption and high reliability. It may be used as main
memroy unit for microcomputer, personal computer and portable machines.

FEATURES
» Part Identification * Extended Data Out mode operation
- KM416G1004B/B-L (5V, 4K Ref.) (Fast Page mode with Extended Data Out)
) E'm} 2311 gg:g;gt g\év 1 }ftl?;f')f ) » 2CAS Byte/Word Read/Write operation
- -L (3. ef. o
' » CAS-before-RAS refresh capability
- KM416V1204B/B-L (3.3V, 1K Ref.
( ) + RAS-only and Hidden refresh capability
» Active Power Dissipation Lk - W * Self-refresh capability (L-ver)

* TTL(BV)/LVTTL(3.3V) compatible inputs and outputs
= Early Write or output enable controlled write
+ JEDEC standard pinout

5 396 576 605 880 * Avalilable in Plastic SOJ and TSOP(li) packages
-6 360 540 550 825 * Single +5V+10% power supply (5V product)
-7 324 504 495 770 « Single +3.3V+0.3V power supply (3.3V product)
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FUNCTIONAL BLOCK DIAGRAM
i RAS _pf vee
C1004B| 5V K 64m UCAS-»{  control Vss
V1004B | 3.3V S [CAS )  Ciocks VBB Generator T
128ms W ower
C1204B| 5V 1K 16ms | e Dat: in b0
V12048 | 3.3V Butter a
HRow Decoder Lower DQ7
— - Data out
* Performance range > ﬂ Bufter
- — T —r— . Memory Array b4 —Opper | OE
1048576x16 | E [ | oata n
Cells £ o Butter DQ8
AO~ATY T to
A0 ~A9)-1—- Row Address Buffer| $ N Tpper Q15
A0~A7 5 [Col Address Buffer |- Column Decoder Dgl:";ul
(AO~AG)1
Note) *1 : 1K Refresh
SAMSUNG ELECTRONIC CO., LTD. reserves the right to
change products and specifications without notice.
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ELECTRONICS CMOS DRAM

PIN CONFIGURATION (Top Views)

» KM416C/V10(2)04BJ + KM416C/V10(2)04BT
VCC 10 44 FmVss
DQO 2 43 Fm DQ15
DQ1 3 42 FmDQ14
DQ2 4 41 mDQ13
DQ3 5 40 Fn DQ12
vCCmls 39k Vss
DQ4 7 38 km DQ11
DQ5 8 37 EmbQ10
DQ6 ]9 36 FnDQ9
DQ7 10 35 I nDQ8
N.C 11 34 EnN.C

N.C .

N.C —]13 32 EnLCAS
W14 31 o UCAS

RAS 15 30 FnOE

*A11(N.C) ] 16 29 FnAg
*A10(N.C) ] 17 28 FnA8
18 27 EnA7
Al 19 26 Fn A6
A2 ™ 20 25 Fn A5
A2t O 24fpnA4

o 22 23 Fm Vss

*A10 and A11 are N.C for KM416C/V1204B (5V/3.3V, 1K Ref. product)

J 1 400mil 42 SOJ
T . 400mil 50(44) TSOP I

Address Inputs (4K Product)
Address Inputs (1K Product)
Data In/Out
Ground
Row Address Strobe
Upper Column Address Strobe
Lower Column Address Strobe
Read/Write Input
Data Outputs Enable

Power (+5.0V)
Power (+3.3V)
N.C No Connection
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ELECTRONICS CMOS DRAM

ABSOLUTE MAXIMUM RATINGS
VoltageT)n any pin relgtive to Vss Vi, Vour -0.5 to +4.6 -1 to +7.0 \
Voltage on Vcc supply relative to Vss Vee -0.5 to +4.6 -1 to +7.0 Vv
Storage Temperature Tsig -55 to +150 -55 to +150 °C
Power Dissipation Po 1 1 w
Short Circuit Output Current los 50 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 (Voltages referenced to Vss, Ta= 0 to 70 °C)

Supply Voltage Ve 33 3.6 45 5.0 5.5 \4
Ground Vss 0 0 0 0 0 0 v
Input High Voltage |  Vin 2.0 - vee+0.3'| 2.4 - veesl |V
Input Low Voltage | Vi 03° - 0.8 10° - 0.8 v

*1 :Vee+1.3V/15ns(3.3V), Vee+2.0V/20ns(5V), Pulse width is measured at Vee.
*2 1 -1.3V/15ns(3.3V), - 2.0V/20ns(5V), Pulse width is measured at Vss.

DC AND OPERATING CHARACTERISTICS

{Recommended operating conditions unless otherwise noted.)

Input Leakage Current (Any input 0sVin=Vcc+0.3V, I 5 5 A
all other pins not under test=0 volt.) © H
Output Leakage Current i
33V | (Data out is disabled, OV<VoursVec) low) 5 S5 | pA
Output High Voltage Level (lon=-2mA) VoH 24 - \")
Output Low Voltage Level (loL=2mA) Vol - 0.4 V'
Input Leakage Current (Any input 0<ViNsVcc+0.5V, | 5 5 A
all other pins not under test=0 volt.) © i H
Output Leakage Current
5 | (Data out is disabled, OV<Vour=Vee) low 5 5 | KA
Output High Voltage Level (lon=-5mA) VoH 2.4 - \
Output Low Voltage Level (loL=4.2mA) VoL - 0.4 \
CD-ROM(Edition 3.0) This Data Sheet is subject to change without notice. (C) 1996 Samsung Electronics
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ELECTRONICS

CMOS DRAM

DC AND OPERATING CHARACTERISTICS

(Recommended operating conditions unless otherwise noted.)

-45 - - 120 170 mA
lccr | Don't care -5 110 160 110 160 mA
-6 100 150 100 150 mA
-7 90 140 80 140
Normal 2 2 2 2 mA
lcc2 L Don't care p ] 1 1 mA
-45 - - 120 170 mA
| Don't -5 110 160 110 160 mA
oca ni care -6 100 150 100 150 mA
-7 90 140 90 140
-45 - - 130 130 mA
. 5 120 120 120 120 mA
lcca [ Dontcare} g 110 110 110 110 mA
-7 100 100 100 100
Normal 1 1 1 1 mA
Don't
locs L ontcare 200 200 200 200 A
-45 - - 120 170 mA
-5 110 160 110 160 mA
lccs | Dontcare | ¢ 100 150 100 150 mA
-7 90 140 90 140
[olerd L Don't care 400 300 450 350 LA
Iccs L Don't care 200 200 250 250 HA
lcc1* : Operating Current (RAS JUCAS,L CAS ,Address cycling @tRC=min.)
lcc2 : Standby Current (RAS=UCAS=LCAS=W=ViH )
lccs* : RAS-Only Refresh Current (UCAS=LCAS=Vi, RAS ,Address cycling @tRC=min.)
Icca* : Hyper Page Mode Current (RAS=Vi,, UCAS or LCAS, Address cycling @tHPC=min.)
lces : Standby Current (RAS=UCAS=[CAS=W=Vcc-0.2V)
Iccs* : CAS-before-RAS Refresh Current (RAS , UCAS or LCAS cycling @tRC=min.)

lcc?

lces

: Battery back-up current, Average power supply current, Battery back-up mode
Input high voltage(ViH)=Vcc-0.2V, Input low voltage(ViL)=0.2V, UCAS,LCAS=0.2V,
Din = Don't care, Tre= 31.25pus(4K/L-ver), 125us(1K/L-ver), Tras=Trasmin~300ns
: Self Refresh Current

RAS=UCAS=LCAS=V, W=0OFE=A0 ~ A11 = Vcc-0.2V or 0.2V,

DQO ~ DQ15= Vce-0.2V, 0.2V or Open

*NOTE : lccy, loes, lecaand lccs are dependent on output loading and cycle rates. Specified values

are obtained with the output open. Icc is specified as an average current. In lcc1, lccs,
and lcce, address can be changed maximum once while RAS=ViL. In Iccs, address can be
changed maximum once within one hyper page mode cycle time, tHPC.
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CMOS DRAM

g

ELECTRONICS

CAPACITANCE (T+=25°C,Vce=5V or 3.3V, f=1MHz)

5 Parameter Jax.
Input capacitance [AQ - A11] Cini - 5
Input capacitance [RAS, UCAS,LCAS, W, OF] Cina - 7
Output Capacitance [DQO - DQ15] Coe - 7

AC CHARACTERISTICS (0°CsT4s70°C, See note 1,2)

Test condition (5V device)

1 Vee=5.0V+10%, VinVi=2.4/0.8V, Von/Vol =2.0/0.8V
Test condition (3.3V device) : Vce=3.3V+0.3V, VinVi=2.2/0.7V, VonVoi=2.0/0.8V

Random read or write cycle time tRC 79 84 104 124 ns
Read-modify-write cycle time tRWC 105 115 140 170 ns
Access time from RAS tRAC 45 50 60 70{ ns [ 34,9
Access time from CAS tCAC 14 15 17 20| ns | 34
Access time from column address tAA 23 25 30 35] ns 3,9
CAS 1o output in Low-Z tcLZ 3 3 3 3 ns 3
Output buffer turn-off delay from CAS tCEZ 3] 13} 3| 13 3] 15 31 20| ns | 5,12
OE to outputin Low-Z toLZ 3 3 3 3 ns 3
Transition time (rise and fall) tT 2| 50{ 2| 50 2] 50 2| 50| ns 2
RAS precharge time tRP 30 30 40 50 ns

RAS pulse width tRAS 45 | 10K{ 50 |10K| 60| 10K| 70}10K]| ns

RAS hold time tASH 13 13 17 20 ns
TAS hold time 1CSH 36 40 50 60 ns

CAS pulse width 1CAS 710K 8|10K| 10}10K| 15]10K| ns 10
RAS to CAS delay time tRCD 19| 31| 20} 35| 20| 43| 20| so[ ns | 4
RAS to column address delay time tRAD 14| 22| 15} 25| 15] 30| 15| 35| ns 9
CAS to RAS precharge time 1CRP 5 5 5 5 ns

Row address set-up time tASR 0] 0 0 0 ns

Row address hold time tRAH 9 10 10 10 ns
Column address set-up tims tASC 0 0 0 0 ns 13
Column address hold time tCAH 7 8 10 15 ns 13
Column address to RAS lead time tRAL 23 25 30 35 ns

Read command set-up time tRCS 0 0 0 0 ns

Read command hold time referenced to CAS | tRCH 0 0 0 0 ns 7
Read command hold time referenced to RAS | tRRH 0 0 0 0 ns 7
Write command hold time tWCH 8 10 10 15 ns

Write command pulse width WP 8 10 10 15 ns

Write command to RAS lead time tAWL 10 13 15 20 ns

Write command to CAS lead time tCWL 7 8 10 15 ns | 18

Note) *1:5V only
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ELECTRONICS CMOS DRAM

AC CHARACTERISTICS (0°C<Ta<70°C, See note 1,2)
Test condition (5V device) : Vcc=5.0V+10%, VinVi=2.4/0.8V, Von/Vo =2.0/0.8V
Test condition (3.3V device) : Vce=3.3V+0.3V, VinVi=2.2/0.7V, VonVoi=2.0/0.8V

Data set-up time tDS 0 0 0 0 ns |8, 19
Data hold time tDH 7 8 10 15 ns | 8,19
Refresh period (1K, Normal) tREF 16 16 16 16 | ms
Refresh period (4K, Normal) tREF 64 64 64 64| ms
Refresh period(L-ver) tREF 128 128 128 128 | ms

Write command set-up time tWCS 0 0 0 0 ns 6
TAS to W delay time 1CWD 28 a2 36 a4 ns |6, 15
RAS to W delay time tRWD 59 67 79 94 ns 6
Column address to W delay time tAWD 37 42 49 59 ns 6
CAS precharge to W delay time tCPWD 39 47 54 64 ns 6
_ﬁ?set-up time (CAS-before-RAS refresh) | 1CSR 5 5 5 5 ns | 17
CAS hold time (CAS-before-RAS refresh) tCHR 10 10 10 15 ns | 18
[RAS to CAS precharge time tRPC 5 5 5 5 ns

CAS precharge time(CBR counter test cycle)| tCPT 20 20 20 25 ns

Access time from CAS precharge 1CPA 25 28 35 40| ns 3
Hyper Page cycle time tHPC 18 20 25 30 ns 10
Hyper Page read-modify-write cycle time tHPRWC | 39 47 56 71 ns 10
CAS precharge time (Hyper page cycle) tcP 7 8 10 10 ns 14
RAS pulse width (Hyper page cycle) tRASP 45 POOK [ 50 POOK | 60 200K | 70 00K | ns

RAS hold time from CAS precharge tRHCP 27 30 35 40 ns

OE access time 1OEA 13 13 15 20| ns 3
OF to data delay tOED 10 13 15 20 ns

Out put buffer turn off delay time from OF tOEZ 8| 18 3} 18| 3| 15] 3] 20| ns 6
OE command hold time tOEH 10 13 15 20 ns

Output data hold time tDOH 4 5 5 5 ns

Output buffer turn off delay from RAS tREZ 3 13] 3 13 3| 15 3| 20| ns |5, 12
Output buffer turn off delay from W tWEZ 3 13| 3 13 3| 15 3| 20| ns 5
W to data delay tWED 15 15 15 20 ns

OE to CAS hold time tOCH 5 5 5 5 ns

CAS hold time to OF tCHO 5 5 5 5 ns

OE precharge time tOEP 5 5 5 5 ns

W puith width (Hyper Page Cycle) tWPE 5 5 5 5 ns

RAS pulse width (C-B-R self refresh) tRASS 100 100 100 100 us | 11
RAS pracharge time (C-B-R self refresh) tRPS 79 90 110 130 ns 11
CAS hold time (C-B-R self refresh) tCHS -50 -50 -50 -50 ns | 11

Note) *1:5V only
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ELECTRONICS CMOS DRAM

NOTES

1. An initial pause of 200us is required after power-up followed by any 8 RAS -only or CAS-before-RAS
refresh cycles before proper device operation is achieved.

2. Input voltage levels are Vin and Vi, and Vii(min) and ViL(max) are reference levels for measuring timing
of input signals. Transition times are measured between Vis(min) and Vi{max) and are assumed to
be 2ns for all inputs.

3. Measured with a load equivalent to 2 TTL(5V device)/1 TTL(3.3V device) loads and 100pF.

4. Operation within the tRCD(max) limit insures that tRAC(max) can be met. tRCD(max) is specified as a
reference point only. If tRCD is greater than the specified tRCD(max) limit, then access time is
controlled exclusively by tCAC.

5. This parameter defines the time at which the output achieves the open circuit condition and is not
referenced to Von or Vol.

6. tWCS, tRWD, tCWD, tAWD and tCPWD are non restrictive operating parameters. They are included in
the data sheet as electrical characteristics only. If tWCS=tWCS(min), the cycles is an early write cycle
and the data output will remain high impedance for the duration of the cycle. If tCWD=tCWD(min),
tRWD=tRWD(min), tAWD=tAWD(min) and tCPWD=2tCPWD(min) then the cycle is a read-modify-write
cycle and the data output will contain the data read from the selected address. If neither of the above
conditions is satisfied, the condition of the data out is indeterminate.

7. Either tRCH or tRRH must be satisfied for a read cycle.

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

9. Operation within the tRAD(max) limit insures that tRAC(max) can be met. tRAD(max) is specified as a
reference point only. If tRAD is greater than the specified tRAD(max) limit, then access fime is
controlled by tAA.

KM416C/V10(2)04B/B-L. Truth Table

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 Byte Read
L H L H L Hi-Z DQ-OUT Byte Read
L L L H L DQ-OUT DQ-OUT Word Read
L L H L H DQ-IN - Byte Write
L H L L H - DQ-IN Byte Write
L L L L H DQ-IN DQ-IN Word Write
L L L H H Hi-Z Hi-Z -

CD-ROM(Edition 3.0) This Data Sheet is subject to change without notice. (C) 1996 Samsung Electronics
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ELECTRONICS CMOS DRAM

10. tASC= 6 ns, Assume tT = 2.0 ns. If tASCs 6 ns, then tHPC(min) and tCAS(min) must be increased
by the value of '6ns - tASC'.

11. 4096(4K Ref.)1024(1K Ref.) of burst refresh must be executed within 16ms before and after self-
refresh in order to meet refresh specification(L-version).

12. 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.

13. tASC, tCAH are referenced to the earlier CAS falling edge.

14. 1CP is spacified from the last CASrising edge in the previous cycle to the first CAS falling edge in the
next cycle.

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

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

17. tCSR is referenced to earlier CAS falling low before RAS transition low.

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

RAS N /
LCAS \ 174
UCAS /

CSR 1CHR

19. DS, tDH is independently specified for lower byte DIN(0~7), upper byte Din(8~15).
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ELECTRONICS CMOS DRAM

TIMING DIAGRAM

READ CYCLE
NOTE : Dn= OPEN

tre

tras tR——»
Vi - ¥
s \

ViL -

tesn >
toAp treo: tRsH I‘— terp—»

Vin -
Vi -

Vi -
Vie - S

Vo - R

Vi - 8

OE Vi -

DQO ~ DQ7
Vou -

Vo. -

DQ8 ~ DQ15 : trac
Von -

VoL -

e toez—>

OPEN

>—
>—

DATA-QUT

Don't Care
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ELECTRONICS CMOS DRAM

WRITE CYCLE ( EARLY WRITE )
NOTE : Dour = OPEN

trc
tRas je—— tap——»
RAS Vv - Y 3 Y
A Vi - \- i \
tesH >
tore e——— tRco— trsH tore—>1
ViH - 3 \ tcas > /
A Vi - \ 1/
[¢— trap—>1
task traH tRaL
- > tasc [+
A Vin - AT row ) y
Vi - Y. ADDRESS
ViH -
uw Vi -
Vi -
w Vio -
ViH -
OE Vie -
DQO~ DQ7 ¢ tDH—»]
ViH -
Vi - DATA-IN
DQ8 ~ DQ15 o2 - toH—
ViH - A 2 1
Vi - DATA- IN
Don't Care
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ELECTRONICS

KM416V1204BJ
CMOS DRAM

LOWER BYTE WRITE CYCLE ( EARLY WRITE)

NOTE : Dour = OPEN

trc

tras

Vi - Y
Vi -

tcap

tosH
treo-

trsh

ViH -
Vi -

tasm tran

¢ {RAD—>

»-

tRP——»]

lo— tcrRP—»

tcas

i

ViH -
Vi -

ROW
. ADDRESS

—\

)

tasc e le tcan—»]

tRAL

X A coLumn
L ADDRESS

Vi -
Vi -

Vi -
Vi -

VH -

tjEV|L -

DQO ~ DQ7
Vin -

Vie -

DQ8 ~DQ15
Vi -

Vo -

tmRH

I

— [+ toH—

DATA - IN
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KM416V1204B]J
CMOS DRAM

UPPER BYTE WRITE CYCLE ( EARLY WRITE )

NOTE : Dour =
RAS Vin -
A Vi -
? Vi -
A Vi -
Vi -
A Vie -
Vi -
uw Vi -
Vi -
w Vo -
VH -
OE Vi -
DQO ~ DQ7
Vi -
Vi -
D@8~ DQ15
ViH -
Vi -

OPEN
tre
tras jo—— tRp——
—\\ /l_'_\‘
t
teap trco SSH trsH o tore —»]
teas ¥

[ tRAD—™

tasr tran

tasc [+

F Row y
N ADDRESS

tos

DATA - IN

Don't Care
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ELECTRONICS CMOS DRAM
WRITE CYCLE ( OE CONTROLLED WRITE)
NOTE : Dour = OPEN
trc >
tra:
Vi -
RAS Vi -
tesu
trco— »
ViH - X [ tcas———>
CAS Vio - \ /
[— trap—>]
tasr tran
tasc [+ & tcan
P B row )\ 1 CoLUMN
Vo - g%/ { ADDRESS | L ADDRESS
Vi -
ow Ve -
Vi -
w Vo -
[0]= x:’: -_ toep
tos ton
DQO ~ DQ7
Vi - _\
ViL - —/ DATA-IN
N toH
DQ8 ~DQ15
s DATA- N

Don't Care
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ELECTRONICS

KM416V1204BJ
CMOS DRAM

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

Vi
Vi

Vi
Vi

Vi
Vi

ViH

OE

DQO ~ DQ7
Vi
Vi

DQ8 ~ DQ15
ViH
Vi

tre

tcre

tras

tR—

treo

tesH
trsH

e tcrP—

tasm

— {RAD—>

x tcas

tRAL

tRAH

e tcan

tasc [
ROW A
ADDRESS 3

COLUMN
ADDRESS

tmeH

tmMRH

ton

DATA- IN

Don't Care
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ELECTRONICS

KM416V1204BJ

CMOS DRAM

UPPER BYTE WRITE CYCLE (OE CONTROLLED WRITE)

NOTE : Dour =

Vi -

A Vi -

CAS Vi -

A Vie -

A Vv -

Vi -

Vi -

ow Vi -

ViH -

w Vi -

Vm -

OE Vi -
DQO ~ DQ7

Vin -

Vi -
DQ8 ~ DQ15

Vi -

Vi -

OPEN
trc >
tras > |e— trhp—>
tcsh
tcae trco trsH > le— torp—
i \ tcas /‘
tRAL:
e tcan
COLUMN
ADDRESS

tMRH

=N
-/

tos ton

DATA - IN

Don't Care
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@ KM416V1204BJ

ELECTRONKS CMOS DRAM

WORD READ - MODIFY - WRITE CYCLE

trwe >
tras >| [—— {rp~—
ViH - ) 3 p
Vi - \( 7/ \
tesH >
taco tRsH >
ViH - -\ teas > /
CA Vi - 7
trao
tasa, ol Lo tran [tasc Jtean
A Vi - ROW [ COLUMN
Vi - ADDR | ADDRESS
tewo > —— fcwr >
Vi -
Uw v
o= trwo——
tawo
tewo
ViH -
w Vi -
Vi -
OE Vi -
DQO ~ DQ7
Vion -
VioL -
DQ8 ~ DQ15
Vion -
VoL -
Don't Care
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s vy

ELECTRONICS

KM416V1204B]J
CMOS DRAM

LOWER-BYTE READ - MODIFY - WRITE CYCLE

Vi -
Vi -

Vi -
Vi -

Vi -

Vi -

Vin -
Vi -

Vv -
Vi -

DQO ~DQ7
Vion -
VioL -

DQ8 ~ DQ15
Vou -

VoL -

j—— tr——}

trwe
tras
I—
N /
tcrp tosk
trco—> tRsH
trao
task, | tran
ROW
ADDR

thLl

[¢— tow—>

I+ toiz ™

trac

jo— tcact—

trac

taa

DATA -IN

Don't Care
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s ey

ELECTRONICS

KM416V1204BJ

CMOS DRAM

UPPER-BYTE READ - MODIFY - WRITE CYCLE

ViH -
Vi -

Vi -
Vi -

Vi -
Vi -

Vi -
Vi -

VH - §

DQO ~ DQ7
Vor -

VoL -

DQ8 ~DQ15
Vion -

VoL -

Vin - —!\

tasr

tawe

tRa
RAS

je—— tRA——»

trRco—>

tosH

traD

tran Ltasc| |toan

ROW
ADDR

I SoTov . S
ADDRESS @8

tewo

tawo

tmeH |4—u

DATA - IN
& /

tos| | ton
je-»| |e—>]

4

VALID L

Don't Care
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I ELECTRONICS

KM416V1204BJ
CMOS DRAM

HYPER PAGE MODE WORD READ CYCLE

trAsR tre
Vi - y j—— trHe d
RAS \
Vi - \‘ 5 72
le— tHpc——> J— tHrC—>—— tHPC—>]
< trReo—  tor, e Jdcp
ViH trap || a\ tcas 'Z‘ \ tcas h\ tca Z \ CA /
cAs Vi - 1 k7
f4—— tcsH > asg toan
tran tasgl toan. tascl e S| toar tage |4 trez
A Vi - ROW COLUMN | 7" COLUMN 'COLUMN COLUMN ‘
Vi - DDRE ADDRESS | Y ADDRESS ADDRESS, \ADDRESS {
' RAH
— trc
tRAH
L— tre
Vi - ¥ ¢
Vi - B taa opa
W v e tcac—»{ [ tcac—>
tcpa-» le—— tan le——— tan——>
‘.{__OCH tcr “CHO
toac 1T - 1OEP
nmx an
6E ViH - ] toe /
Vi - n .~
11 |ioEP toms
. > t 1 o
DQO ~ DQ7 tRac DN || toez toez
Vion - K aLD £ X F F vaup ) F vauD
VioL - N\ DATA-OUT \ pATA-OUTY _DATA-OUT>_
touz|Y K l A K
" vaup ’
l#ct.z, DATA-OUT y /
tcad , tooH toer - toez—»}
DQ8 ~ DQ15 taac = 1 toez
Vo - vAUD [ vauD £ vauo
VioL - \| paTacuT pATA-OUT \DATA-OUT
toz — 4
terz

Don't Care
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@ KM416V1204B]J
ELECTRONICS CMOS DRAM
HYPER PAGE MODE WORD WRITE CYCLE(EARLY WRITE)
NOTE : Dour = Open
trasp tee
Vs - b fe——— trHCP————1 ¥ ;
RAS Vi - \L <« 7z \
4
trHrc > thec >
e le—— tRco tor 12 | te— trsH >
Vi - 2 toas | 4 teas | ¥ 1 tcas 4
CAS : >
Vo - & tthAsc"\ / \LS \ -/
tash tRAHtCSH toa tasc foay lA_SE IZ‘E
A Vi - ’ ROW .{‘ COL:J%‘COLUMN >@<'COLUMN >-<:
Vi - ADDR ADDRESS | ADDRESS | ADDRESS
Vi -
uw Vi -
W ViL - §
ViH -
OE Vi -
DQO ~ DQ7
Vi -
Vi -
DQ8 ~ DQ15
Vin - ' vALD VALID
Vi - tDATA-IN DATA-IN

Don't Care
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ELECTRONICS

KM416V1204BJ
CMOS DRAM

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

Vi
Vi

Vin
Vi

Vi
Vi

Vi
Vi

Vi
Vi

ViH

GE Vie

DQO ~ DQ7
Vi

Vi

DQ8 ~DQ15
Vi -

Vi -

trasp tee ,
3\ trHCP /-‘ ]
K % 7
trec trre >
tcre
+—— trRco— ce fcp +— tRsH
’\ toss o / \ teas ) 7 ’\ teas ¥
trao \
e, | T— t_;_:* S‘
tashy o ‘?ALCS' Tor tasc| ftcan
ROW COLUMN COLUMN
ADDR ADDRESS ADDRESS
I | tvRn
tmcH  tmcs tmch  tmes e ticHe
$ I
twes| | twen tweg, twon twes

fog,

VALID
DATA-IN

e two
- twe

Don't Care
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@ KM416V1204BJ

ELECTRONICS CMOS DRAM

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

trasp te
AS Vih - 3\ l———— tRHCP——b/'h
Vi - k <. 7 \—
)
tere tHre thec
l—— tRcD—> P, 1P i le— trsH
Vi - 3} lcas ) f teas | # X tcas ¥
CAS Vi - trao \ ,/ \L_ i \ 1{
tasd
LU IRAHtCSH tca tasc | [lcan IA_SS 32‘“'
A Vin - ROW N " coLumn YR ¥ COLUMN
Vi - ADDR | ADDRESS ADDRESS Y g ADDRESS
ow Vi -
tmAn

tmeH tmes tmen | tmes e thcH

Vi -
Vi -

DQoO ~DQ7
Vin -

Vi -

D08~D815 o8] | oy Jos| oy tos,| [toy
IH =

Vii - §

N

VALID
DATA-IN

VALID
DATA-IN

VALID
DATA-IN

| Don't Care
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w KM416V1204BJ

ELECTRONICS CMOS DRAM

HYPER PAGE MODE WORD READ-MODIFY-WRITE CYCLE

tRasF » |je-trr>
" tesH >
BAS Vi - e tHPRWC > \_
A Vi - \ A
- tcar
e tRCD—> [-tce —tcre—»
Vi - B ‘ | y ‘
m Vi - \ tcas lz \ tcas ]
je-trAD>]
A Vi -
ViL -
Vin -
oW Vi -
_ ViH - 3
LW " — tcwn-’\ﬂpb — tcwu—>\ twe,
Vi - tAwp tawo IS
trwo —
Vi - oep ¢
OE Vi - tos \ti/ O o
fe— [ taa—P1 [P s
j—— tRac 0EZ 4
DQo ~DQ7 *tcac®|
Vion - il /
VioL - j LN >
toz toz —
VALD T VALID \ VvAUD
DATA-N DATA-OUT DATA-IN
ton toH
- toe t je
[ trac OEZ ;DS
DQ8 ~DQ15 Htoac P>
Vion - ?gh; e< N B\ A
VioL - :_‘j L% 4
toz tcz
— \ VALID \ VALID T | VALIO VAUD
DATA-OUT DATA-IN DATA-QUT DATA-IN
Deon't Care
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@ KM416V1204BJ
El

LECTRONICS CMOS DRAM

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

trasp -t
—\ e tesH > |« thPRWG————————»
AT ViH -
A Vi - \( j
) torp f———— tRSH—————>}
— trRco— le~tcp ol fe—t—{tcrp
ViH - . 4 3 v
CAS v \‘ tcas r/ \1_ tCAs——vz
L o= i 4
+-tRAD]
tran < tRAL »
tas tas > fcan tegn
Vi '“ROW coL
A Vv ADDR ADDR
-
_,tMCS tveH
L}MCS tMlc’:' .-:ltMCH
Vi - I
uw Vie -
towd tros towe fo~ tRwL—>
o hd }
Vi - ) 3
W " [e—— tcwn—>\ twe — tcwu_P\ twe
Vie - tawo > < tawo———p|
trwo
ViH - toea Y N toea Y
OE Vi - \ / \ /
t tDtl i ton
j— tan—» io?zi tos e taa—] 255 os
trac ; > o tcac toez o
DQO ~ DQ7 [+ 14" -
— —
Vion - \ }
Vio. - k"™ ¢ 4 L . \
ol 7 | N, N g, el [N\ N\ e
e tans| el — taa—s{  JeloEq
— 1
DQ8 ~ DQ15 A Tetocs
Vou -
VoL -
VALID VALID
toz DATA-OUT lo DATA-OUT
Don't Care
CD-ROM(Edition 3.0) This Data Sheet is subject to change without notice. (C) 1996 Samsung Electronics

Printed in Korea.
Page : 24 (KM416V1204BJ)

I 7964142 0032390 527 M

Downl oaded from Elcodis.com electronic.components distributor _


http://elcodis.com/parts/6150379/km416v1204bj.html

w KM416V1204B]
ELECTRONICS CMOS DRAM
HYPER PAGE MODE UPPER-BYTE-READ-MODIFY-WRITE CYCLE
trasP > jo-tre—»]
Vi - — Y |e tesH > e tHPRWC: >
RAS Vi - \( \_
o tcre tRst
— trcD—>, tcp > le—tcRp—

Vi
A Vi
A ViH
Vi

Vin - §
Vie - 8

w

[~ tRwL>

: twpf |

tmRH

tmeH

VIH -
ViL -

DQO ~ DQ7
Viorn -
VioL -

DQ8 ~ DQ15
Von -
VoL -

\ toea /{ ‘\ toea
— taa—> — tan—>
—— trACH——»] tcac
[*tcac
-
LN
VALID oz
torz DATA-OUT
ton
1oE -
—1 tar—s tos — taa—>
| [toez
trac - e tcac
le-tcacs
D
VALID \ VAUD oo
cLz
teiz) DATA-OUT DATA-N

VALID \ VAUD

DATA-QUT DATA-IN

Don't Care
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s viag

ELECTRONICS

KM416V1204B]J
CMOS DRAM

RAS-ONLY REFRESH CYCLE
NOTE :W. OE, Din= Don't care
Dour = Open
tre
tras
VH - 5\
Vo - 3
tenA
Vin -
CAS Vi -
1asR tran
Vi -
ROW
A Vi - .< ADDR

CAS-BEFORE-RAS REFRESH CYCLE
NOTE : W,

Vi -

A Ve -

Vin -

CKSVm-

DQ1 ~DQ15
Vo -

VoL -~

NOTE : W,

Vi -

A Vio -

ViH

CA Vi -

DQO ~DQ15
Vou -

OE, A =Don't Care

tro
fe—— trp—) tras > fe— trs >
4 ) —
/‘ tere \L l]‘__ tree. n——
tcp A-I
—Y (o=t tcHr >
_/ 4 N\
tcez
-> OPEN
- 9
CAS-BEFORE-RAS SELF REFRESH CYCLE
OE, A = Don't Care
tAr tRaA
4 'y
/ trrc \L
| (o
i tesA
tcez '
) OPEN
———

Vou -

Don't Care
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L5 vt

ELECTRONICS

KM416V1204BJ
CMOS DRAM

HIDDEN REFRESH CYCLE ( READ )

tre Me. trc >
thas o tre b [4——— tras tre
RAS VH - ]
A Vi - 7/
— thco——pfe— tRsH—> [4e—— tcrr
CAS Vin - | /
A Ve - 1 /

tasr tRaH
S tasc

A Vi - ROW
ViL - ADDRESS

trcs—

Vi -
Vio -

trcs—

[— tRRH—

Vh -
Vi -

Vi -
Vio -

DQO ~ DQ7 trac

teez

toez

Vou -

Vou - OPEN ——

DATA-OQUT

tcez

toez.

DQ8 ~ DQ15
Von -

VoL - OPEN

DATA-OUT

>__

Don't Care
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w KM416V1204B7

ELECTRONICS CMOS DRAM

HIDDEN REFRESH CYCLE ( WRITE )
NOTE : Dour = OPEN

trc
tras
ViH - Y
RAS Vie - \
tcrp treo tRSH—»
Vi - 3
CAS y, \
Lo
[— 1RaD
tasm tRaH
tasc "-tCAH-.l
Vi - £ row X}
A Vi - k ADDRESS Y
ViH -
ow
Vi -
Vi -
w
Vi -
Vim -
OE Vi -
DQO ~ DQ7
ViH -
Vie -
D@8 ~ DQ15
Vi - DATA-IN
Vi - )
Don't Care
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@ KM416V1204B]J

ELECTRONICS CMOS DRAM

CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE

tre
BAS Vi - tras > /
Vi - b \

y tesn torr— tren
CAS Ho- PR s . T
A Vi - o \ tox -/ /

traL >

o taso»| & tcan

ViH -
Vi -

COLUMN
ADDRESS

READ CYCLE

ta trAH
! tRcH

Vi - &8
Vi - §
Vv -
Vi -

LW.UwW

~ tcez

DQO0 ~DQ15
Vou -

VoL -
WRITE CYCLE

Vi -
Vi -

toEz >

VALID DATA - OUT >——

[W.UW

OE Vi - £

DQO ~ DQ15
\\;'” ) OPEN VALDDATA-IN  D—
L -

READ-MODIFY-WRITE tawp

tew

tewn

Vi -

DQO ~ DQ15

Vion -

VoL -

DATA-OUT
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w KM416V1204B]J
ELECTRONICS CMOS DRAM
PLASTIC SMALL OUT-LINE J-LEAD

G)SOJ 400 mil Unit : Inches (millimeters)\

2 s it
w < oSS
2 2 Rk
h < == 0.008(0.15)
[0.012 (0.30)
L 1.041(26.44) N 0'02;,(:'69) >
MAX F
1.020 (25.92) _II %E
7.030 (26.16) =
\ oA SOA LA EAAGT T
0.037 (0.95) | | oosoq2n 0.026 (0.86)
0.032 (0.81)
0.015 (0.38)
T 0.021 (0.53)

ﬂ2 SOJ 400 mil Unit : Inches (millimeters)

g =
= = =
== =4 £l
[0 Lo = =44
23 32 Rrl®
g = “I®  0.008 0.15)
0.072 (0.30)
0.027 (0.69) I
L 1.091 (27.71) N j—
MAX E
|L 1.070 (27.19) %
T.080 (27.43) =
FELAARARGY -
! -
0.037 {0.85) o | 00s0(1.27) W1, 0.026 (0.66)
1B | 1" 0032 (0.81)
0.015 (0.38)
TT0.021 (053)
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Dimensions in Milimeters/Inches

50(44)-TSOP2-400F 0.
025 1"
0010 |
#50044) #26(23)
QOORAAARAAARA gaonAaaAAAAR
ks
Slc
ald
~|=
R|8 °ls
2|2 2|2
23 3
Fls
goooobooodng goopopoooog___ ¢ pR—
#1 #25(22) oo
0.15%505 ~
135 0.006:99% 2 5
084" |8 % ~
' glg| £
20.95:01 slal o
0.825 «0.004 2 (=3 _l‘_"g
o o
010 ' '
‘) 0‘.00‘ MAX i T
z
b=
(0875, 0.35:010 _0.80 8|8
0034 0.014 :0004 0.0315 S l S
3 TT T T
50(44)-TSOP2-400R 0.
925 1=
0.010
a1 #25(22)
HORAARAAAANR AOoAAAAAAARA F
O 28
213
i
Qe
2|8 =8
ole 2|8
O Ol = B
e
gooooooopogg gooooooooge ¢ ) J—
155(44) #26(23) 10
0152505 ~
(=]
235, . 0.006 5053 faff
, 0841 A% |3 % ~
2s =
20.95:010 ol ™~
‘ 08250004 28 8‘5’
o (=}
0.10 ? Nk
N5 o0s AX %
z
b
(0875, 0.35:010 080 0|y
0.034 0.0% 2000z 0.0315 o‘ P
—— T L
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