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ELECTRONICS

KM416V1204BJ
CMOS DRAM

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

DESCRIPTION

This is a tamily 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 voltage (+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-l) are optional features of this
family. All of this family have CAS-before-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 family 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
- KM416C1004B/B-L. (5V, 4K Ref.)
- KM416C1204B/B-L {5V, 1K Ref.)
- KM416V1004B/B-L. (3.3V, 4K Ref.)
- KM416V1204B/B-L (3.3V, 1K Ref.)

+ Active Power Dissipation

Unit : mW

* Refresh cycles

* Extended Data Out mode operation
(Fast Page mode with Extended Data Out)
» 2CAS Byte/Word Read/Write operation
» CAS-before-RAS refresh capability
+ RAS-only and Hidden refresh capability
» Self-refresh capability (L-ver)
* TTL(BV)/LVTTL(3.3V) compatible inputs and outputs

= Early Write or output enable controlled write
45 N - 860 | 935 + JEDEC standard pinout
5 396 576 605 880 * Available 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)

FUNCTIONAL BLOCK DIAGRAM
4 FAS Vee
C1004B| 5V UCAS—-»| control Vss
V1004B | 3.3v 4K 64ms LCAS #  Ciocks ‘ VBB Generator |: I T
128ms W > ower
C1204B| 5V 1K 16ms | ] %at: in 5ao
V1204B [ 3.3V uffer ”
HRow Decoder Lower DQ7
) Q [»-| Data out
* Performance range o[ TRefresh Control = Bufter
r ¥ Memory Array b —Opper ) OFE
= - 1048576x16 | § 1Tl | Dt n
79ns Cells v 9 Buffer Das
-5 | 50ns | 15ns | 84ns | 20ns [5VB3V | A0~Att 2 [Row Adaress Bufter £ 5 to
(AD ~A9)"1 AN b lppe'l DQ15
6 | 80ns | 17ns { 114ns| 25ns |5V/A3.3V A0~A7 > [Col Address Buffer || Colamn Decoder g:":ru
-7 70ns | 20ns | 124ns| 30ns | 5V/3.3V | (Ao~As)m

Note) *1 : 1K Refresh

SAMSUNG ELECTRONIC CO., LTD. reserves the right to
change products and specifications without notice.
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ELECTRONICS

KM416V1204BJ

CMOS DRAM

PIN CONFIGURATION (Top Views)

+ KM416C/V10(2)04BJ

vee
DQO
DQ1
DQ2
DQ3
vce
DQ4
DQ5
DQ6
DQ7
N.C
N.C
W
RAS
“A11(N.C)
*A10(N.C)
A0
A1
A2
A3
Vo'e

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

J 1 400mil 42 SOJ

(o}

1
2
3
4
5
6
7
8
9

D Vss

D DQ15
p DQ14
p DQ13
D DQ12
0 Vss

n DQ11
0 DQ10
n DQY
nDQ8
1 N.C
pLCAS
p UCAS
nOFE

0 A9

N A8

n A7

0 A6

N AS

0 A4

0 Vss

T : 400mil 50(44) TSOP I

+ KM416C/V10(2)04BT
VCC 10 44 mVss
DQO 2 43 1 DQ15
DQ1 3 42 Fn DQ14
DQ2 4 41 DQ13
DQ3 5 40 EFn DQ12
vcCml s 39 k1 Vss
DQ4 7 38 ko DQ11
DQ5 8 37 EnDQ10
DQ6 ] 9 36 FnDQY
DQ7 10 35 DQs
N.C 11 34 nNC
N.C 12 33FN.C
N.C 13 32 [CAS
W] 14 31 o UCAS
RAS 15 30 [mOE
*A11(N.C) 16 29 F1O AS
*A10(N.C) 17 28 Fn A8
AO 18 27 Fn A7
Al 19 26 Fn A6
A2 m] 20 25 Fn A5
A3 21 24 o Ad
\ele: 22 23 D Vss

AQ - A1 Address Inputs (4K Product)
AQ - A9 Address Inputs (1K Praduct)
DQO -15 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 Outputs Enable
Vce Power (+5.0V)
Power (+3.3V)
N.C No Connection

CD-ROM(Edition 3.0) This Data Sheet is subject to change without notice.
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ELECTRONICS

KM416V1204B]J

CMOS DRAM

ABSOLUTE MAXIMUM RATINGS

Voltage on any pin relative to Vss

Vv, Vour

-0.5 to +4.6

-1 to +7.0 Vv
Voltage on Voc supply relative to Vss Vee -0.5 to +4.6 -1 to +7.0 \
Storage Temperature Tsig -55 10 +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 3.0 33 3.6 4.5 5.0 5.5 \4
Ground Vss 0 0 0 0 0 0 v
Input High Voltage | Vi 2.0 - Veet0.3'| 2.4 - Veerl |V
Input Low Voltage | Vi 03° - 0.8 107 . 0.8 v

*1 : Vee+1.3V/15ns(3.3V), Vec+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 Leal‘<age Current (Any input 0=VinsVec+0.3V, m 5 5 pA
all other pins not under test=0 volt.)
33V | (Dats out s dsabled. OvVoursVoq ow | -5 | 5 |
Output High Voltage Level (lon=-2mA) VoH 2.4 - \)
QOutput Low Voltage Level (loL=2mA) Vol - 0.4 \
Input Lealfage Current (Any input 0sViNsVcc+0.5V, o .5 5 A
all other pins not under test=0 volt.)
5v %’;Faugtf;kggeatSI;:(;r,e(?\t/sVOUTchc) low) -5 5 HA
Output High Voltage Level (lon=-5mA) VoH 2.4 - \
Output Low Voltage Level (loL.=4.2mA) VoL - 0.4 \
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ﬂ ELECTRONICS

KM416V1204BJ
CMOS DRAM

DC AND OPERATING CHARACTERISTICS

(Recommended operating conditions unless otherwise noted.)

-45 . . 120 170 mA
lcor | Don't care -5 110 160 110 160 mA
-6 100 150 100 150 mA
7 90 140 90 140
Normal 2 2 2 2 mA
lccz L Don't care 1 ] ’ 1 mA
-45 - - 120 170 mA
| Dot -5 110 160 110 160 mA
cca nt care -6 100 150 100 150 mA
7 90 140 80 140
-45 - - 130 130 mA
. 5 120 120 120 120 mA
lccs | Dontcare -6 110 110 110 110 mA
-7 100 100 100 100
Normal 1 1 1 1 mA
Don't care
locs L on 200 200 200 200 uA
-45 - . 120 170 mA
-5 110 160 110 160 mA
lccs | Don'tcare 6 100 150 100 150 mA
-7 90 140 90 140
lcer L Don't care 400 300 450 350 LA
lccs L Don't care 200 200 250 250 UA
icc1” : Operating Current (RAS ,UCAS,L CAS ,Address cycling @RC=min.)

lcce

lcca*
lcea®
lces
lccs
lccz

lces

: Standby Current (RAS=UCAS=LCAS=W=Vi)

:RAS-Only Refresh Current (UCAS=LCAS=Vin, RAS ,Address cycling @tRC=min.)
:Hyper Page Mode Current (RAS=Vi., UCAS or LCAS, Address cycling @tHPC=min.)
: Standby Current (RAS=UCAS=[CAS=W=Vcc-0.2V)

: CAS-before-RAS Refresh Current (RAS , UCAS or LCAS cycling @tRC=min.)

: Battery back-up current, Average power supply current, Battery back-up mode

Input high voltage(Vi)=Vcc-0.2V, Input low voltage(ViL)=0.2V, UCAS,LCAS=0.2V,
Din = Don't care, Tre= 31.25ps(4K/L-ver), 125us(1K/A-ver), Tras=Trasmin~300ns
: Self Refresh Current

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

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

" NOTE : Iccy, Iees, Iccaand locs are dependent on output loading and cycle rates. Specified values

are obtained with the output open. lcc is specified as an average current. In lccs, lecs,
and lccs, address can be changed maximum once while RAS=Vuw. In Iccs, address can be
changed maximum once within one hyper page mode cycle time, tHPC.

CD-ROM(Edition 3.0)
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ELECTRONICS

KM416V1204BJ
CMOS DRAM

5V or 3.3V, f=1MHz)

5 pF
Input capacitance [RAS, UCAS LCAS, W, OF] Cinz - 7 pF
Output Capacitance [DQO - DQ15] Coa - 7 pF

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

Test condition (5V device)

1 Vee=5.0V+10%, ViVi=2.4/0.8V, Voh/Vol =2.0/0.8V
Test condition (3.3V device) : Vcc=3.3V+0.3V, VinsVi=2.2/0.7V, VonVoi=2.0/0.8V

Hahdom read or write cycle time

Read-modify-write cycle time tRWC 105 115 140

Access time from RAS tRAC 45 50 60 70} ns | 349
Access time from CTAS 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| 151 3} 20| ns | 5,12
OE to output in 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 tRSH 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| s0[ ns | 4
RAS to column address delay time tRAD 14| 22| 18} 25) 15| 30| 15| 35| ns 9
CAS to RAS precharge time 1CRP 5 5 5 ns

Row address set-up time tASR 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

Head 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 BAS | t1RRH 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 | 16

Note) *1 :5V only
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Page:5 (KM416V1204BJ)

B 79k4l42 0032371 L75 W

(C) 1996 Samsung Electronics
Printed in Korea.



W KM416V1204B]J

ELECTRONICS CMOS DRAM

AC CHARACTERISTICS (0°C<Ta<70°C, See note 1.2)
Test condition (5V device) : Vce=5.0V£10%, VinVi=2.4/0.8V, Von/Vo =2.0/0.8V
Test condition (3.3V device) : Vcc=3.3V+0.3V, VinVi=2.2/0.7V, VonVol=2.0/0.8V

Data set-up time tDS

Data hold time tDH 7 8 10

Refresh period (1K, Normal) tREF 16 16

Refrash period (4K, Normal) tREF 64 64

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

Write command set-up time tWCS 0 0 0 0 ns 6
CAS to W delay time 1CWD 28 a2 36 44 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
CAS 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)| 1CPT 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 A ns 10
CAS precharge time (Hyper page cycle) tcP 7 8 10 10 ns 14
RAS pulse width (Hyper page cycle) tRASP 45 POOK | S0 POOK | 60 200K | 70 200K | ns

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

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

Out put buffer tum off delay time from OE tOEZ 3 13| 31| 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| 18 83 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 pulth 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 precharge 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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@ KM416V1204B]J

ELECTRONICS CMOS DRAM

NOTES

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

2. Input voltage levels are Vin and Vi, and ViH(min) and ViL{max) are reference levels for measuring timing
of input signals. Transition times are measured between Vii(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 Voh 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=21CPWD(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 satistied, 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 time 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-Z2 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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@ KM416V1204B]J

ELECTRONICS CMOS DRAM

10.

11

12.

13.
14.

15.
16.
17.
18.

19.

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

. 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).

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, tCAH are referenced to the earlier CAS falling edge.

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

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

tCWL is specified from W talling 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.

RAS K

LCAS \

UCAS /

{CSR 1CHR

tDS, tDH is independently specified for lower byte Din(0O~7), upper byte Din(8~15).

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

KM416V1204BJ
CMOS DRAM

TIMING DIAGRAM
READ CYCLE
NOTE : Din = OPEN

ViH
ViL

Vi
Vi

ViH
Vi

ViH

OE Vi

DQO ~ DQ7
Vo

Vou

DQ8 ~ DQ15
Von

VoL

tcap

tre

tras

tR———»

tesn
treo

trsh.

trac

OPEN

Fe

je— toez—>

DATA-QUT

Don't Care

CD-ROM(Edition 3.0) This Data Sheet is subject to change without notice.
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@ KM416V1204B]J

ELECTRONICS CMOS DRAM

WRITE CYCLE ( EARLY WRITE)
NOTE : Dour = OPEN

trc
tRas je—— trp—p
RAS Vi - 3 Y Y
A Vi - \- i \
tesH >
tore tReo— trsH tore—>
ViH - : 3 \ tcas > /
A Vi - \ 1/
[— tRAD—>]
tasr traH tRaL
> > tasc*¥
VIH - " ROW S b
A Vi - Y. ADDRESS |
Vi -
uw Vo -
Vi -
w VL -
Vi -
OE Vie -
DQo~ DQ7 & tDH—>
Vin -
Vi - DATA- IN
t
DQ8 ~ DQ15 = - tors
ViH - 2 1
Vi - DATA-IN
Don't Care
CD-ROM(Edition 3.0) This Data Sheet is subject to change without notice. (C) 1996 Samsung Electronics
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@ KM416V1204BJ

ELECTRONICS CMOS DRAM

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

tre

tras trRp—»
Vi - Y 4 )

terp tosm >
treo- tasH [+— torr—

X tcas > / +
\\ /
e tRAD—>

tasr tran tRaL
> tasc e e tcan—»

F row % A coLumn
y L. ADDRESS R_ADDRESS

ViH -
Vi -

ViH -
Vi -

tmRH

>

Vi -
Vo -

tRw

Vi -
Vi -

Vi -

tjEV|L -

DQO ~ DQ7 [+ ton—>
ViH -

Vie -

DATA - IN

DQ8 ~ DQ15
Vb -

Vi -

Don't Care
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ELECTRONICS CMOS DRAM

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

trc
tras fo——o tRp——-»]
RAS Vin - Y 4 Y
A Vio - \ / | W
i .
teap treo SSH trsH > o tcrp —»]
CAS Vi - X \ toas > / ¥
A Vi - /
[¢— trRAD—™
tasr tran
tasc [+
P £ Row f
Vi - \ ADDRESS
Vi -
uw Vi -
Vi -
w Vo -
VH -
OE Vi -
DQO ~DQ7
Vih - §
Vi - §
t
DQ8~ DQ15 = e ton>
ViH -
Vi - DATA - IN
Don't Care
CD-ROM(Edition 3.0) 'This Data Sheet is subject to change without notice. (C) 1996 Samsung Electronics
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ELECTRONICS

KM416V1204B]J
CMOS DRAM

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

trc

Vi -
Vi -

tesu -
tAcD— > trsH >

tras je—— tRP——>

ViH -
Vie -

¥ [ teas—*] /

\

[— trap—>]

tasr traH trav
tasc e [+ tcan

\f  ROW X} { COLUMN
_‘ ADDRESS £ ADDRESS

Vi -
Vi -

je—— (o ——>

tAwe

Vi -
Vi -

— few—>

tawL

Vi -
Vi -

ViH -

GEVIL-

toen

tos toH

DQO ~ DQ7
Vi -

Vi -

DATA-IN

toH

DQ8 ~ DQ15

—~\
-/
Vih - T\
-/

DATA - IN
Ve - A

Don't Care
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ELECTRONICS

KM416V1204B]J
CMOS DRAM

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

OE

Vi
Vi

Vi
Vi

ViH
Vi

ViH
Vi

Vi
Vi

bQo ~DQ7

Vi
Vi

DQ8 ~ DQ15

ViH
Vi

trc
tras

tcrr

treo

tesH
trsH

tasr tran

— {RAD—>]

tasc
ROW y
ADDRESS

tR—

e tcrP—>]

¥ tcas

tRAL

e tcan

COLUMN
ADDRESS

tmeH

tmMRH

tew
trwe

tou

DATA - IN

Don't Care
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ELECTRONICS

KM416V1204BJ
CMOS DRAM

UPPER BYTE WRITE CYCLE (OE CONTROLLED WRITE )

NOTE : Dour = OPEN

Vi -
Vi -

Vi -
Vi -

Vv -
Vi -

Vi -
Vi -

Vih -
Vi -

Vi -
OE Vi -

DQoO ~ DQ7
Vin -

Vi -

DQ8 ~ DQ15
Vin -

Vi -

tcrp

\ ROW
ADDRESS

COLUMN
ADDRESS

trc >
tras » |[e—— thp—»
\ / \
tesH
trco tasH > je— tcre—
] \ tcas / 4
& x /
fe—— {RAD tRAL:
e tcan

tRwL >

—~
-/

tMRH

tos

ton

DATA-IN

Don't Care
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ELECTRONKS

KM416V1204BJ
CMOS DRAM

WORD READ - MODIFY - WRITE CYCLE

Vi -
Vi -

Vie -

Vi -
Vi -

Vi -
Vi -

DQO ~ DQ7
Vion
VioL

DQ8 ~ DQ15
Viron
VoL

trwe

tras

tesH

trRp—~——>

trco tRsH

trao

\ teas

tRAH

tasc| |tean

ROW
ADDR

ASH

[ COLUMN
| ADDRESS

tewor

tRWO—

tawo

tewn

~

Don't Care
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@ KM416V1204B]J

ELECTRONICS CMOS DRAM

LOWER-BYTE READ - MODIFY - WRITE CYCLE

trwe
tras j—— {re——»
Vi - X & )
RAS Vi - \( 7/ |\
tcrp tesk
trco—> tRsH
Vi -
CAS Vi -
trao
tasm, tran
A Vin - ROW "N
Vi - ADDR
Vi -
ow Vo -
tcwo [e— tcw—>
Vin -
Lw Vi -
Vv -
OE Vi -
[+ tci
DQO ~DQ7 trac
Vion - ] VALID
DATA -IN
VioL -
je— tcact—»
) tas
DQ8 ~ DQ15 trac
Von -
VoL -
d 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 : 17 (KM416V1204BJ )

B 7964142 0032383 397 W



@ KM416V1204B]

ELECTRONICS CMOS DRAM

UPPER-BYTE READ - MODIFY - WRITE CYCLE

trwe
tras je—— trRA——
VIH - !\ }/_—!
Vi - i ] \
t tosH
= trco—» trsH .
ViH - teas —
A Vi - /
trap
task tran Llasc| |toan
A Vi - AOW CoLovn . A
ViL - ADDR ADDRESS i
tcwo — tow
oW Viu -
Vi - tawo.
tmeH e—>s
Vi -
- -
ViH - § d
OE Vi -
[ toeo—>
toez
DQO ~ DQ7 —>
Vor -
VoL - -ouT]
[*— toeo—]
toez tos| | ton
> jo—n
DQ8 ~ DQ15 trac [
Vion - y SN F vaup K
- ATA - IN
VioL - \ oata-ouT] \ © /

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

Printed in Korea.
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@ KM416V1204BJ
ELECTRONICS

CMOS DRAM

HYPER PAGE MODE WORD READ CYCLE

trask tre
Vi - y j—— trre d
A VIL - \‘ g 72 \_
le— tHpc——>— tHrc—>—— tHPc—>
tcar-E. e thco—» cr. S5
ViH , trap | \ tcas Z‘ \ tcas h\ tca Z \ CA /
CAS Vi - - T K
4 tcsH »> tasd toan
tashy [ | tran tasg] tCAH‘ tasc) |4 toan | Itasc [ trez
A Vi - ROW COLUMN | COLUMN COLUMN 7coLumn
Vi - ADDRE ADDRESS | . ADDRESS ADDRESS, \ADDRESS /
' RRH
— trcH—>
tRAH
L—— trcH—>
Vi - ¥
Vo - B taa tera
LW v — toac—f tcac—>
tcra-» fe—— tan le— tas——>
‘-i_-OCH tcr “CHO
tcac 1T 1P
ny e
Vi - tosa ] \| toEA / 3
oF Vi - tSEP
teac toor T T - toez—>]
DQO ~ DQ7 tRac—= > o | toez
Viol - K a0 ¥ ¢ F vauD F vaLD
VIIOL - A DATA-QUT \ N DATA-OUT- _DATA OUT
toz|” N T ) ——]
- VALID %
JQL._Z_, DATA-OUT y /
. tcad , tood > toer i tocz—»
DQ8 ~ DQ15 * taac |1 toez
Vion - p VALD ] [ vALD 7 £ vauo
VioL - \| paTAoUT DATA-OUT \DATA-OUT
toz —— 4
* VALID
terz DATA-OUT
Don't Care
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@ KM416V1204BJ

ELECTRONICS CMOS DRAM

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

trasp tee
RAS Vi - ) fe———— trRHoP————» F ;
Vi - \ /
K < b,
P
trHrc > thec >
i le—— trco tcp 12 3] fe— thsn >
ViH - ey fcas | f toas | £ tcas .
CAS tRao \ / \ \ ‘/
Vi - tasd —%
A Vi -
Vi -
Vi -
uw VL -
VIH - f; R R A )
[W VIL -
ViH
OE Vi -
DQO ~ DQ7
Vi -
Vi -
DQ8 ~ DQ15 tos] | ton, tog| |ty
Vin - * vaLD  vaLD
Vi - N DATA-IN V¥ DATA-IN
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 : 20 ( KM416V1204BJ)

B ?79L41lu42 0032386 OTHL MW



@ KM416V1204B]

ELECTRONICS CMOS DRAM

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

tRaSP tee ,
Vw - — ¥ trHcP S
RAS |, N e / \
L = K [ y,
s
thec trpe >
Hike je—— trRco—> tee «fcp [*— tRsH
CAS Vi - ‘\ tcas ;Z' \ teas ) 7 \ tcas jl;’
Vi - tHADtAsc f—— Lﬁ—'“.|
B aa
tasmy o ‘WALCS' Tomr,_ tasc| ftcan
A Vw- ROW COLUMN COLUMN
Vi - ADDR ADDRESS ADDRESS
I L | tMRH
tmcn  tmcs tMcH  tmes e tvcHe
e
UOW Vh - # 4 |
ViL - SEEra
tweH twes
Vi - | e two
Vi - S
Vi - £
GE Vi - §
DQO ~ DQ7 tog] {fop
Vi - VALID VALID
Vo - : DATA-IN DATA-IN
DQ8 ~ DQ15
Vi -
Vi -
Don't Care
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@ KM416V1204B]

ELECTRONICS CMOS DRAM

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

trasp tee ,
BAS Vi - 3
A VIL - \(
tcre t
l—— trRco—— i+
Vu - b < toas y
CAS ViL - trap \ ,Z \
tasd |
t
LLN tRaH o tca tasc,
A Vin - ROW N " coLUMN COLUMN "\
Vi - ADDR | ADDRESS ADDRESS Y
ViH _';w'?:v”:
oW Vio - B
tmAH

tmcH tmes tmen . tmes| e tMeH

Vv -
Vi -

DQO ~DQ7
Vi -

Vi -

DQ8 ~DQ15 los | 1oy Jos| [don

Vi - VALID
Vi - 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

tRass »| |e-trr»f
B tesH >
Vi - < tHPRWC > \
AS v - \ 7
- tcar
e tRCO—> [tcr ¥ —tcre—
Vi - R . | b ‘
CAS i . \ tcas Z \ tcas
L je-trAD-> A /
tran
PR tasc,
Vi - AOW
A v - }< ADDR |
JJtres towd), Arcs tow [o taw=
V - s
oW iH . tcwu—’\ twi y towo \_ lwﬁ)l/
Vi - tawo tawo ) -
trwo »
tacs towf, tres tow T ti‘iﬂ—’
- ViH - —\
LW " tcwn——’\‘t—w& — tcwu—>\ twe
Vi -
tawo tawo
trwo >
Vi - oEp
OE Vi - ton \Jj / ton
- OE
< j— {ar—¥] < ™ tos
—— tRacC 02 1
DQo ~DQ7 *tcac?]
Vion - j il / j
VioL -
tciz toiz [—
VALD T VALID \ VvAUD
DATA-IN DATA-OUT DATA-IN
foen. 1oy tos toH
1an— e <55
—— trac—+—»] | 1p2 EDSL g
DQ8 ~ DQ15 [*tcac?] ! toac?)
Viow - x 7 : y
VioL - t LN t
oLz cz
— \ VALID \ vauo T | VALID VALID
DATA-QUT DATA-IN DATA-QUT DATA-IN
Don't Care
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@ KM416V1204B]J
El

LECTRONICS CMOS DRAM

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

trasp et
—\ je tcsH »| |+ thPRWG———————
AT ViH -
A Vi - \E j
-] tonp trsH
— tRecDo— le~tcp o] le—t—{tcrr
ViH - . y 3 v
CAS v \‘ tcas -Z \1—— lCAs——ri
L= ] 4
l—tRAD»]
tran NNE tRAL: »
{ask tas pi—elcan tasc ’ﬁAH_
Pl |
A v ADDR ADDR
o~
tmes t
- MRH
l‘tmcs tMICI';‘ gtmcn
VIH . DRrren 1
uw Vie -
tros tow. , Iros tow [T tHgL_.
* > ad L g }
Vi - ) 3
W VIH '—tcwn—>\ twe 1—tcwo_P\ twe
L= < taw > « tAwo—————p]
trwo.
Vi - toen Y N toea Y
OE Vi - \ \ /
t ton i ton
O + OED
—1 tan—! > — taa—>]  J—
trac { iSEZ tDSlu tcac toez tn?
DQO ~ DQ7 gl |~
Vion - N\ 5_
VioL - ' » 4 ) ' LY
toz| toz VAIJD‘\ vaD e b toz VAUD \ VAUD
DATA-OUT DATA-IN DATA-OUT DATA-IN
p— tas—>» toe e taa—»] leloEg
— 1
DQ8 ~ DQ15 R P
Vou -
VoL -
VALID
toz DATA-OUT lo DATA-OUT
Don't Care
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w KM416V1204B]
ELECTRONICS CMOS DRAM
HYPER PAGE MODE UPPER-BYTE-READ-MODIFY-WRITE CYCLE
trasP »| je-tr—
Vi - T tesH > e tHeRWC >
RAS Vi - \L \_
. tcre trsH
— trco—» le-tcp ] le1—1cRP—
Vi
CAS Vi
ViH
A Vi
e~ tAWL>
—

: twr:: |

- tmRH
I‘tMCS tMCI H | tmeH
Vi - @&
W
Vie - 8

Vi - toea Y Y,  fosa ¥
OE Vi - \ / \ /
— tar—> — tas—>
—— trAC+——]
DQO ~ DQ7 -tcacP
Vion - i
VioL - 1
k__
VALID
towz DATA-OUT torz i
toe T toeo | D-H—
t-— tar—> Yoez | tos f— tar—> > 1DST
DQ8 ~DQ15 RAG le-toacs [>T * T torc, | [toez Jotte
Von - K, j
VoL - L ¢ 4 LY
toz VALID \ VAUD o b " VALID \ VAUD
— DATA-OUT DATA-IN DATA-OUT DATA-IN

Don't Care
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@ KM416V1204BJ

ELECTRONICS CMOS DRAM

RAS-ONLY REFRESH CYCLE
NOTE : W, OF, Din=Don't care

Dour = Open
trc
tras >| j¢—— tRp—>
FAS ViH - Y / Y
Vi - \( |

terA trrc
CAS Vi -
A Vi - f '

1asR tRaAH
A Vi - ROW
Vi - ADDR

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

trc
je—— tRpP—>| tras > le— trp——>
RAS Vi - 4 Y 4 )
A Vi - /‘tcnpr \ l] \

- J— tRPc—-I
tce
— tcsn

w0 —4 N\

tcez
DQ1 ~DQ15
Vou - X
VoL - ° ) OPEN
- 4

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

1 le

tRass
RAS Vi - 4 Y
A Vi - / trrc i

tcr,

ViH - 7( fesy
e o=
t
DQO ~ DQ15 =
Vo - R\
. E
VoL - 3( OPEN
Don't Care
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w KM416V1204B]J

ELECTRONICS CMOS DRAM

HIDDEN REFRESH CYCLE ( READ )

tre e trc >
thas o trr > —— {ass tre
FAS VH - i
A Vi - 7/
— thco—pj— tRsH—> j4—— tcHr
CAS Vi - ’ /
A Vi - o 1 /
tasm tRaH tasc
A VIH - ROW
Vi - ADDRESS
trcs—
Vi -
uw Vi -
tres— tRA
ViH -
Lw Vio -
Vi -
OE Vi -
teez
DQO ~ DQ7 trac toez
zOH i OPEN —— DATA-QUT &—
oL -
tcez
t
DQ8 ~ DQ15 o=
Von -
PEN -
VoL - o) DATA-OUT 1>——

Don't Care
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@ KM416V1204B]J

ELECTRONICS CMOS DRAM

HIDDEN REFRESH CYCLE ( WRITE )
NOTE : Dour = OPEN

tac tre »
tras [+—trp> tRas — trp

ViH - Y 4 Y

AS Vo - \ /

tcre treo. tRsH—- towr —>

Vi -

CAS Vie -
Vi -

A ViL - ADDRESS
Vi -

ow
Vi -

w Vin - twes=—>
Vi -
Vi -

OE Vi -

DQO ~DQ7
ViH -
Vie -
DQ8 ~DQ15
Vi - DATA - IN
Vi -
Don't Care
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@ KM416V1204B]

ELECTRONICS CMOS DRAM

CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE

tre
Vi - 4 3
BAS tras >
A Vo - 1/ \
(o)

y tcrr— trsH
CAS o= j¢———— tcHR \ s
A o \ tea i /

traL >

o tasod] e tcan]
Vin -

Vi -

COLUMN
ADDRESS

A

READ CYCLE

ta ’ tarn
! tRCH

tRcs

Vi - B
Vi -

Viu -
Vi -

Lw.OwW

DQO0 ~DQ15 Htoez

Vou - \
VALID DATA - OUT ?-_
VoL -

WRITE CYCLE

Ve -
Vi -

[W.UW

Ve -

OE Vie -
DQO ~ DQ15
\\;'“ - OPEN VALID DATA - IN h—

L =

READ-MODIFY-WRITE tawp

tewo > le— trw.—>

Vi -

DQoO ~ DQ15

Viorn -

VioL -

DATA-OUT

1 Don't Care
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ELECTRONICS

KM416V1204BJ
CMOS DRAM

PLASTIC SMALL OUT-LINE J-LEAD

ﬁ)so.; 400 mil

Unit : Inches (millimeters)\

/

by
] ]
-3 oSS
=3 R|g
< << 0.008(0.15
[5.012 (0.30)
0.027 0.69) |
L 1.041(26.44) | MIN
MAX F
1.020 (25.92) J &
R . o
7,030 (26.16) " =
Al
=
AN AR ETA R RO,
0.037 (0.95) | | cosoq2n 0.026 (0.66)
0.032 (0.87)
0.015 (0.38)
T 0.021 (0.53)
ﬂZ S0J 400 mil Unit : Inches (millimeters)
gF =z
22z ]
[T g = =44
23 3 Al
s|s s “I° 0.008(0.15
‘ L D.012 (0.30)
Y
— 0.027 (0.69)
L 1.001 (27.71) N b1
MAX

.

1.070 (27.19)

T.080 (27.43)

0143 (379
W

0.037 {0.95) | | |

0.050 (1.27)

FALAAANG

0.026 (0.66)

>

" 0.032(0.81)
0.015 (0.38)

h

0.021 (0.53)

J.

/
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Dimensions in Milimeters/Inches
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0.825-0004 28 ‘:_‘.‘5’.
(=} (=}
0.10 i el
o oor A% e
4
b
(0875, 0.35:010 080 0|y
0.034 0.0%:000¢ 0.0315 o-‘g
R T Tt

B ?9b4l42 003b2L0 578 EE

PRnmsun
ELECTRONICS



