@ 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 QOut mode 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-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 tfamily 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
- KM416C1004B/B-L {5V, 4K Ref.) (Fast Page mode with Extended Data Out)

- KM416C1204B/B-L (5V, 1K Ref.)
- KM416V1004B/B-L (3.3V, 4K Ref.)
- KM416V1204B/B-L (3.3V, 1K Ref.)

» 2CAS Byte/Word Read/Write operation
» CAS-betore-RAS refresh capability
+ RAS-only and Hidden refresh capability

» Active Power Dissipation Unk < mW * Self-refresh capability (L-ver)
T s e * TTL(BV)/LVTTL(3.3V) compatible inputs and outputs

= Early Write or output enable controlled write

————

+ 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)
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FUNCTIONAL BLOCK DIAGRAM
HAS vee
C1004B| 5V 4K 64 UCAS—»| control Vss
V1004B|3.3v ms [CAS +|  Ciocks VBB Generator T
128ms W > ower
C1204B| 5V 1K 16ms | ¢ Data in a0
V1204B | 3.3V Butier "
HRow Decoder Lower DaQ7
T} Q 1»-| Data out
* Performance range b [ TRefresh Control = Bufter
R Memory Array | » Uopor ]
[se L rowszoxte |EH. ouan Wl -
-45 | 45ns | 14ns| 79ns | 18ns | 5V only Cells v ey Buffer D8
-5 | 50ns | 15ns | 84ns [ 20ns [5V/B3V | A0~A11 1 [Row Adaress Bufter £ to
(AD ~A9)"1 20 |l DUppe'l pQ1s
6 | 60ns [ 17ns | 114ns| 25ns |5V/3.3V A0~A7 % [Col Address Buffer || Column Decoder gl:":ru
-7 70ns | 20ns | 124ns| 30ns | 5V/3.3V | (Ao~Ag)y1
Note) *1 : 1K Refresh
SAMSUNG ELECTRONIC CO., LTD. reserves the right to
change products and specifications without notice.
CD-ROM(Edition 3.0) This Data Sheet is subject to change without notice. (C) 1996 Samsung Electronics

Printed in Korea.
Page : 1 (KM416V1204BJ)

B v9bu4l42 0032367 14y N



s vty

ELECTRONICS

KM416V1204BJ
CMOS DRAM

PIN CONFIGURATION (Top Views)

» KM416C/V10(2)04BJ « KM416C/V10(2)04BT
VCC 1o D Vss VCC 10 44 k1 Vss
DQO 42 D DQ15 DQO ]2 43 Fm DQ15

DQ2 4 41 o DQ13
DQz g4 h DQ13
DQ3 5 40 Fn DQ12
DQ3 45 p DQ12 vcCmrl s 39k Vss
vcc 6 0 Vss DQ4 7 38 Fn DQ11
DQ4 g7 nDQ11 385 8 gg ] DS;O
6 9 D
DQS5 4 8 p0Q10 pa7 10 35FDDas
DQ6 §9 o DQ9 NCm11  34fmNC
DQ7 0 DQ8
N.C [1N.C
NC i _CEC—SA_S N.C ] 12 33foNC
. 1 N.
w pLCA N.G 13 32 Fn [CAS
RAS n OF
. W14 31 Fn UCAS
*A10(N.C) N A8 *A11(N.C) 16 29 Fn Ag

AO n A7 *A10(N.C) 17 28 kA8

A1 b A6 AO ) 18 27 Fn A7

A2 A5 Al 19 26 Fn A6

A2 ] 20 25 Fn A5

A3 0 Ad A3 21 O 24fmnaA4

\'[ee O Vss VCC mj 22 23 [mVss

*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

Pin Functior
AQ - A1 Address Inputs (4K Product)
A0 - A9 Address Inputs (1K Product)
DQO -15 Data In/Out
Vss Ground
BAS Row Address Strobe
UCAS Upper Column Address Strobe
LCAS Lower Column Address Strobe
w Read/Write Input
OE Data Outputs Enable
Voo 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

KM416V1204BJ

CMOS DRAM

ABSOLUTE MAXIMUM RATINGS

B

Voltage on any pin rel.':tive to Vss Vi, Vour

-0.5 to +4.6

-1 to +7.0

Voltage on Vcec supply relative to Vss Vce -0.5 to +4.6 -1 to +7.0 \

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)

Mi : v
Supply Voltage Ve 3.0 33 3.6 45 5.0 5.5 v
Ground Vss 0 0 0 0 0 0 v
Input High Voltage | Vi 2.0 - |vee+0.3"| 24 - veert |V
Input Low Voltage | Vi 03° - 0.8 1.0 - 0.8 v

*1 :Vee+1.3V/15ns(3.3V), Vce+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‘«-zge Carrent (Any input 0=VinsVee+0.3V, m -5 5 pA
all other pins not under test=0 volt.)
3.3v %u:;tpau totte{askgiizggg,eg\t/sVomchc) low) -5 5 PA
Output High Voltage Level (loH=-2mA) VoH 2.4 - \)
Output Low Voltage Level (loL=2mA) Vol - 0.4 v
Input Lealfage Current (Any input 0sViNsVcc+0.5V, o .5 5 A
all other pins not under test=0 volt.)
5v g)u;{)augttegkgg:g:;eg\t/sVomchc) low) -5 5 pA
Output High Voltage Level (lon=-5mA) VoH 2.4 - Vv
Output Low Voltage Level (lo.=4.2mA) VoL - 0.4 v

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

KM416V1204BJ
CMOS DRAM

DC AND OPERATING CHARACTERISTICS

(Recommended operating conditions unless otherwise noted.)

-45 - - 120 170 mA
lccr | Dont care -5 110 160 110 160 mA
-6 100 150 100 150 mA
-7 90 140 0 140
Normal 2 2 2 2 mA
lcc2 L Don't care 1 ] » 1 mA
-45 - - 120 170 mA
| Don't -5 110 160 110 160 mA
cca nicare -6 100 150 100 150 mA
-7 90 140 90 140
-45 - - 130 130 mA
. 5 120 120 120 120 mA
lcca | Don'tcare| 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 uA
-45 - - 120 170 mA
-5 110 160 110 160 mA
lccs | Don'tcare -6 100 150 100 150 mA
-7 20 140 Q0 140
lccr L Don't care 400 300 450 350 LA
lccs L Don't care 200 200 250 250 UA
icct* : Operating Current (RAS JUCAS,L CAS ,Address cycling @tRC=min.)
fcc2 : Standby Current (RAS=UCAS=LCAS=W=Vi )
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 @HPC=min.)
Ices : Standby Current (RAS=UCAS=[CAS=W=Vcc-0.2V)
Iccs* : CAS-before-RAS Refresh Current (RAS , UCAS or LCAS cycling @tRC=min.)

lccz

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,[CAS=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=ViI, W=0OF=A0 ~ A11 = Vcc-0.2V or 0.2V,

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

*NOTE : lccy, locs, lecsa and Iccs are dependent on output loading and cycle rates. Specified values

are obtained with the output open. lcc is specified as an average current. In lcct, Iccs,
and lccs, address can be changed maximum once whils RAS=Vu. 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

CAPACITANCE (T 4=25°C,Vce=5V or 3.3V, f=1MHz)

Input capacitance [AQ - A11]

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) :Vcc=5.0V+10%, ViVi=2.4/0.8V, Voh/NVol =2.0/0.8V

Test condition (3.3V device) : Vcc=3.3V+0.3V, VinlVi=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 60 704 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 | 39
CAS to output in Low-Z tCLZ 3 3 3 3 ns 3
Output buifer turn-off delay from CAS tCEZ 3] 13} 3| 13 3| 151 3| 20| ns | 512
OF 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 110K{ 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 7]10K|] 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| 20| 15| 35| ns 9
[TAS 1o 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 time 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 ns 7
Read command hold time referenced to BAS | 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 | 16

Note) *1:5V only

CD-ROM(Edition 3.0) This Data Sheet is subject to change without notice.
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KM416V1204BJ
CMOS DRAM

s v

ELECTRONICS

AC CHARACTERISTICS (0°C<Ta<70°C, See note 1,2)

Test condition (5V device)

: Vee=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, VoV =2.0/0.8V

Data set-up time tDS 0] 0] 0 ns |8 19
Data hold time tDH 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 o 0 ns 6
TAS 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
_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)| 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 58 71 ns 10
CAS precharge time (Hyper page cycle) tCcP 7 8 10 10 ns 14
RAS pulse width (Hyper page cycle) tRASP 45 POOK | 50 POOK | 60 200K | 70 200K [ ns

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

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

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

Output data hold time tDOH 4 5 5 ns

Output buffer turn off delay from RAS tREZ 3 13| 3 13 3| 15 2| ns |[512
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 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 retresh) 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

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

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 Vin(min) and ViL(max) are reference levels for measuring timing
of input signals. Transition times are measured between Vin(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. 1 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. Iif 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 tCPWD2tCPWD(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 time is
controlled by tAA.

KM416C/V10(2)048/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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KM416V1204B]
ELECTRONICS CMOS DRAM

10.

11

12.

13.
14,

15.
16.
17.
18.

tASC= 6 ns, Assume tT = 2.0 ns. If tASCxs 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 CTAS 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.

tCP is specified 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 falling edge to the earlier CAS rising edge.

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

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

RAS K

LCAS \

UCAS /

{CSR 1CHR

19. 1DS, tDH is independently specified for lower byte Din(0~7), upper byte Din(8~1 5).

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 : Dn = OPEN

Vi

A Vi

Vi
Vi

Vi
Vi

Vi1
Vi

Vi

OE Vi

DQO ~ DQ7
Vo

Vou

DQ8 ~ DQ15
Von

VoL

tre

tras

tR——t

trac

OPEN

le— toez—>

>—
>__

DATA-QUT

Don't Care
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@ KM416V1204BJ

ELECTRONICS CMOS DRAM

WRITE CYCLE ( EARLY WRITE)
NOTE : Dour = OPEN

tre
tras je—— trp——»
RAS ViH - ) 3 Y
A Vi - \- Z ) W
tesH >
terp tReo— trsH tore—>
Vi - 3 \ teas > /
A Vo - \ 1/
[— trRap—>
tasr tran tRaL
> > tascie™
VIH - +* ROW S b
A Vi - Y. ADDRESS | k
Vi -
uw Vo -
Vi -
w Vi -
Vi -
OE Vie -
DQo~ DQ7 & tDH—>]
ViH -
Vi - DATA- IN
DQ8 ~ DQ15 o - toH_
Vi - 2 1
Vi - DATA-IN
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

LOWER BYTE WRITE CYCLE ( EARLY WRITE)

NOTE : Dour = OPEN

Vs
Vi

Vi -

Vi

ViH -

Vi

A\

Vi -

Vi

VH -

OE Vi

DQo ~DQ7

Vi -

Vi

DQ8 ~ DQ15

Vi -

Vi

trc

tras

tcap

treo-

tasH

¢ tRAD—>

>

tRp——»

la— tcrRP—»

‘\\ tas

traL

tasr tran
> tasc

> le tcan—»

AT ROW X y
X ADDRESS |

Vi -

COLUMN
ADDRESS

tmRH

>

[+ {oH—>]

DATA - IN

Don't Care
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@ KM416V1204BJ

ELECTRONICS CMOS DRAM

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

trc
tras fo—— tRp——»
FAS Vi - b 4 Y
A Vio - \ / | W
i .
terr treo SSH trsH > o tcrp —»!
CAS Vin - X \ toas > / ¥
A Vi - /
[¢— traD—>
tasr tran tRaL
tasc [+
P " row f
Vi - \ ADDRESS
Vi -
uw Vi -
Vi -
w Vi -
Vi -
OE Vi -
DQO ~DQ7
Vih -
Vo - 8
t
DQ8~ DQ15 =
Vin -
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

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

trc >
tRas: le—— tRP——]
Vi - 4 Y
Vi - Z \
tesk >
trco— > tRsH > I‘— terr—o
CAS ViH - 3 [e——— t(:As——’/ /
CA Vie - \
[— trap—>
tasr traH tRau
tasc e [+ tcan
A Un- BB Row 1R 1 coLumn
Vi - 7Y ADDRESS V¥ ADDRESS
Vi -
ow Vi -
ViH -
v Vi -
ViH -
[0]= Vio - toen
tos toH
DQoO ~ DQ7
ViH - \
Vi - —/ DATA-IN
N oH
DQ8 ~DQ15
Vv -
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 ( OE CONTROLLED WRITE)
NOTE : Dour = OPEN
tre
tras tR——>
Vi - 3 1 '
RAS Vi - \ | U
tcrr tos
treo tRsH jem tcRP—>]
ViH - tcas ¥
CAS Vo - L . / /
— {RAD—>]
tasr tran tRaL

tasc fer - tCAH_.l
A VH - ROW y @RI R
Vo - ADDRESS [ ADDRESS SR A

tmeH

tmRH

Vi -
Vi -

ViH -
Vi -

ViH -
OE Vie - 8

DQO ~ DQ7
ViH -
Vi -

DATA-IN

DQ8 ~ DQ15
ViH -

Vi -

Don't Care
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@ KM416V1204BJ

ELECTRONICS CMOS DRAM

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

trc >

tras > |e— trh—>»

Vi - Y

tcre tosw
trco trsH > e— torr—o

Q tons ’ / /r

je—— {RAD tRAL:

Vi -
Vi -

e tcan

A Vi - ROW y COLUMN
Ve - o ADDRESS /NN  ADDRESS

Vi -
Vi -

tMRH

Vin -
Vi -

Vi -
OE Vi -

DQO ~ DQ7
Vin -

Vi -

tos ton

DQ8 ~ DQ15
Vin - _\
Vi - _/

DATA - IN

CD-ROM(Edition 3.0) This Data Sheet is subject to change without notice. (C) 1996 Samsung Electronics
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@ KM416V1204BJ

ELECTRONKS CMOS DRAM

WORD READ - MODIFY - WRITE CYCLE

trwe >

tras > tRp~——>
Vi -
Ve - \( A \
tesh >
tcre

trco: tRsH >
ViH - 3 teas > /
A Vi - f \r

trao

J

tasn, | taan lasc] [tean
A Vm - ROW [ coLUMN
Vi - ADDR | ADDRESS

Vi -
Vie -

tewo [—— tcwu >

trwo— >

tawo [*— tRwL
tewo > [ towr—™

ViH -

twp
w Vi -

Vi -
Vi -

DQO ~ DQ7 trac
Vion -

VoL -

DQ8 ~ DQ15 trac

Vion -

~

VioL -

Don't Care
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@ KM416V1204BJ

ELECTRONICS CMOS DRAM

LOWER-BYTE READ - MODIFY - WRITE CYCLE

trwe
tras je—— tre——»]
Vi - X & )
RAS Vi - \( 7/ _
terp) tosn
trco—> tRsH
Vi -
CAS Vi -
trao
tasm, tran
A Vi - row K
Vi - ADDR
L
tmen
Vi -
ow Vio -
tawo je— tRWL—
tcwo [e— tcw—]
Vin - * L twe
tw Vi - trwo. \-
Vin -
OE Vi -
[+ toz >
e~ tcac+—»
taa
DQO ~DQ7 trac
Viorn - VALID
DATA -IN
VioL -
[+ tcL
je— tcact+—
) tas
DQ8 ~DQ15 trac
Vou -
VoL -
Don't Care
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@ KM416V1204BJ

ELECTRONICS CMOS DRAM

UPPER-BYTE READ - MODIFY - WRITE CYCLE

tawe
tRas j¢—— tRA——p
Vin - __!\ }/__‘
RAS ViL - 3 7 \ W
tosH
e trco—>le trsH >
ViH - teas Y
A Vi - /
trao
tasr, tran Ltasc| [toam
A Vi - ROW COLUMN Y A8l S
Vi - ADDR ADDRESS X
tewo f— tow
ow Vi -
Vi - tawo
tmeH |e—>
Vi -
Wy -

VH - s
OE Vi -
[*— toep—]
toez
DQO ~ DQ7 —>
Vor -
VoL - -ouT]
[*— toeo—|
toez tE_S. ton
DQ8 ~DQ15 trac P —
Viow - \ #vaup '>__@<' Z e
VioL - \ oATA - 0UT, ) DATA-IN |}

Don't Care
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@ KM416V1204B]
ELECTRONICS

CMOS DRAM

HYPER PAGE MODE WORD READ CYCLE

tRASR tee
Vi - y j— tare d
RAS
VIL - \‘ g 72
le——— thpc——>0— tHrc—>—— tHrc—>
tCRP:. e tRco—» cr. JC5
Vi - ‘J&.' )'\ tcas , Z‘ '\ tcas h\ tca Z \ CA /
TAS Vi - -
e tcsh > tasg toan
tashy | | tran tasg] tCAH‘ tasc| |44 toan | It " trez
Vin - . . I
A ROW COLUMN COLUMN ‘COLUMN COLUMN
Ve - ADDRE ADDRESS | . ADDRESS ADDRESS, _:\DDRESS{
! ARH
tre
tRAK
trRci
taa tepa——>
" e— tCAG_ﬂ [e— tcac——>
tcra-» fe—— taa le—— tar—>
‘m‘ tor wlcro
teac 1T - HOEP
ipR am
Vi - toea ] \| toE / K
oF Vi - {OEP
teac t T - toez—>]
DQO ~ DQ7 trac —f- > o4 toez oz
Viol - K o ¥ r F vauD ) a3
VIIOL - A DATA-OUT N N DATA-OUT- _DATA-OUT>_
toz ¥ \ T K kA (S
h VALID %
,_#1-_2_, DATA-OUT / /
e tcad > too = toer L toez—»
DQ8 ~ DQ15 ) tarc [ toez
Vion - p VAUD | ( F VALD Fvauo
VI oL - N DATA-OUT H DATA-OUT _DATA-OUT
toz — /& 7
¢ VALID
terz DATA-OUT,
Don't Care
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@ KM416V1204B)

ELECTRONICS CMOS DRAM

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

trasp tee
FAS Vi - Y fe———— trucP———» ¥ ]
Vi - \ /
K <C b,
P
trrc > thec >
iere le—— trco CP 1B | fe— trsH >
Vi - ‘_tg&' ] tcas 4 ) tcas 4
CAS traD \ / \ \ ‘/
Vi - tasd %
tasr . |
A VH - 1 row
Vi - ADDR
Vi -
uw Vi -
ViH - S
w Vii - R TTpe
ViH -
OE Vi -
DQO ~ DQ7
Vih -
Vi - v
DQ8 ~ DQ15 ﬁ o4, ‘tgs’ Loy tos ﬁ
Vin - | \A VALID VALID A A vauD
Vi - ; Y DATA-IN DATA-IN DATA-IN
Don't Care
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@ KM416V1204BJ
ELECTRONICS CMOS DRAM
HYPER PAGE MODE LOWER BYTE WRITE CYCLE ( EARLY WRITE)
NOTE : Dour = Open
trasp tee ,
BAS Vi - y trHcP  d ]
A Vi - \( « 7/ \_
S
thec thre >
je—— tRco—>] tee «fcp [*— tRsH
CAS Vi - 3 teas o A teas ) # tcas ¥
A Vi - B8 tHADtASC \: JZ \Lg \S
B i
tasRy o ‘T:HCS' Toar,_ tasc| ftcan
Vi -
A ROW COLUMN COLUMN
Vi - .< ADDR >.< ADDRESS ADDRESS .<:
I | tmRH
tmcH  tmes tmc  tmes e tvcHs
<
UOW Vn - B =
twes| | twen tweg, o twes]
1 e twei
w Ve § !
Vi - § twe
ViH -
CE Vi -
DQO ~ DQ7 tog| |lo
Vin - VALID
Vi - 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 - N
A Vi - \(
tcre n
l¢—— tRCO—> CP |
CAS A\ — /
A Vi - tran \ I,Z \
tasq
t
bemy, ‘RAHCSH tca tasc,
A I ROW "\  coLumn coLumn K
Ve - ADDR | ADDRESS ADDRESS Y
Vi - f“??.xff”“z‘AVL
tmAH

tmen tmes tmen | tmes

e tmcH

Vv -

OE
Vo -

DQO ~DQ7
Vi -

Vi -

DQ8 ~DQ15 o8] |toy Josf |10y tos, | |to
Vi - Ay
Vi -

VALID
DATA-IN

VALID
DATA-IN

VALID
DATA-IN
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KM416V1204BJ
CMOS DRAM

= s uig

ELECTRONICS

HYPER PAGE MODE WORD READ-MODIFY-WRITE CYCLE

tRask »| |etrro
— tesH >
Vi - f+———————— tHPRWC————— \_
AS v - \ A
- tcar
it tRCO— +tce ) —tcre—¥
Vi - R . ¥ p )
CAS vio - \ tcas Z \ tcas
L je-trAD> A A
traH
SR tasc,
Vi - AOW
A v - K ADDR
V - L
ow " ——— tcwu—>\ tw ﬁ towo N\« tw'j)'/
Vi - tawo tawo T
trwo »
<+ trwi—]
tewl, _i
. ViH - —\
LW " tcwn—b\ twe,
Vi - tawo T
ViH - toes I OEA £
OE - ton toH
ViL toe b oF
je— tan—>] 1 tos a4
fe— tRAb » OEZ - OEZ 4o
DQo ~DQ7 *tcac?] *tcac®|
Vion - j il A j
VioL - K
tciz torz
v vALD T | VALID \ vAUD
DATA-OUT DATA-IN DATA-OUT DATA4N
foED | | toH tos: toH
1an—> g —>
—— trac—+—>] | 1B EDSI_ g
DQ8 ~ DQ15 ! Htoac P
Viow - : /
VoL - LN
\ \ tcz
VALID VALID VALID VALD
DATA-QUT DATA-IN DATA-OUT DATAIN

Don't Care
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@ KM416V1204BJ
El

LECTRONICS CMOS DRAM

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

trasp et
—\ je tcsH > |+ thPRWG———————»
AT ViH -
A Vi - \( j
) tonp trsH
le— tRoD— am(®dg fe—t—tcrp
CAS Vi - < tcas o £ . tcas » £
A Vi - \ i \ 7/
l~tRAD»]
tran Tt trRAL »
Lask tasq, | foifeioas tasc "ﬁw_
Vi - ROW coL
A v ADDR ADDR
o~
tmes t
| MRH
l‘tmcs tMICE g!mcn
Vi - g8 }
ow -
tow| tros towm | 1FlﬁL->
d » g}
Vi - ) y
W VIH '—tcwn—P\ twe 1—tcwo——P\ twe
L= tawo > « t AWD————p
trwo.
Vi - toea Y N toea Y
OE Vi - \ / \ /
t ton t ton
O M OED
— tan—>] — tan—>]  |e—
trac { iSEZ tDS[u tcac toez D,SA
DQO ~ DQ7 gl |~
Vion - \ }
VioL - L ¥ / ) N\
— toz vaub  \ vAD |tz toz VALID \ VALD
DATA-OUT DATA-IN DATA-OUT DATA-IN
— taa—» toeg e taa—»]| lelOER
— 1
DQ8 ~ DQ15 f [+tcacP]
Vou -
VoL -
VAUD VALID
toz DATA-OUT loz DATA-OUT
Don't Care
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w KM416V1204B]J

ELECTRONICS CMOS DRAM

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

trasP > fe-tr—]
—\ | tesH > | tHPRWGC »
xS Vi -
Vi - \L \_
. tcre trsH
l¢— trco—»| le-tcp»] le—tcrRP—>]
Vi - 3 Y ) X
CAS v \Q— tms——»/ \‘ tcas ,}
L - A T
[traD~»
tran traL
SR tASCL > tCAH tASC -bt—cng-'——
Vin - & A row
A v .< ADDR
LW
= o of s, o [ 0
Vi - )
0w V'H *——tcwn—'\nmbPJ{ Q——tcwu——r\twﬂ/—
o tawD———» 0 tAwD———>]
tRwD- > _ tmcs tMRH
v tmcs _t:f:__ 1 tmeH
W wo- g
Vio - 8

Vi - toea Y ) foea
OE Vi - \ / \ /
— tar—> — tan—>
—— trRACH+—+—| tcac
DQO ~ DQ7 -tcac>]
Vion - i
VioL - 1
K
VALID
tCLZ DATA-OUT tDH tCLZ 1
t-— taa—>| 1:‘:‘;? tos “ — taa—> loeg, iDls —
DQ8 ~ DQ15 RAC le-toacs [T I tosc | Jtoez 1o 1
Von - K, j
Voo - XS , L\
tCLZ VALID \ VALID tCLZ - | VALID \ VAUD
< DATA-OUT DATA-IN DATA-OUT DATA-IN
Don't Care
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s vuyg

ELECTRONICS

KM416V1204BJ
CMOS DRAM

RAS-ONLY REFRESH CYCLE
NOTE : W, OE, Dn = Don't care

Dour = Open
tre
tras »| |&—— tRp—>

FAS ViH - 3 Y Y

Vi - \( )b .

terA trrc
Vi -
1asR tRaH

A Vi - ROW

Vi - ADDR

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

Vi -

A Vi -

Vi -
Vi -

DQ1~DQ15
Vou -

VoL -~

tro

fe—— tRP—>| tRas

4

/‘ tcnpr

—

tcp

tcez

Y

l}ﬂ— trp——>
Y

tesm

tcHr > /

- ¥

CAS-BEFORE-RAS SELF REFRESH CYCLE
NOTE : W, OE, A =Don"t Care

Vi -

A Vi -

Vin -
CAS Vi -

DQO ~DQ15
VoH -

Vo -

trr

be-

/ trrc

tRass
\L

ter

tcez

—

"

tosH

OPEN

Don't Care
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w KM416V1204BJ
ELECTRONICS CMOS DRAM
HIDDEN REFRESH CYCLE ( READ)
trc e trc >
tRas o tre [ 4—— {ras tre
FAS ViH - i
A Vi - 7/
| ——— tRcD—— bl tRSH—p)| je— tcHr
CAS Vi - | /
A VL - o 1 /
tasr tRaH tasc
A VIH - ' ROW
Vi - ADDRESS
trcs—]
Vi -
uw Vi -
trcs— — AR
VH -
Lw Vi -
Vin -
OE Vie -
teez
le—— tcac—
ld— tcLZ_.»
DQO ~ DQ7 trac toez
Vou -
Vor - OPEN —— DATA-QUT &—
e—— fcac——» toez
«lcu;»‘
trac toez
DQ8 ~DQ15
Vo -
VZ': i OPEN DATA-OUT >——
2

Don't Care
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w KMA416V1204B]

ELECTRONICS CMOS DRAM

HIDDEN REFRESH CYCLE ( WRITE)
NOTE : Dour = OPEN

trc
tras
ViH - Y
AS Vie - \
tore treo tRsH—s{
VH - 3
CAS y \
-
[ tRap—>
tasp | [tRan
tasc
A Vin - £ Row Y CoLUMN
Vi - ADDRESS 8 ADDR
Vi -
ow
Vo -
Vi -
W
Vi -
oF Vi -
Vi -
DQO ~ DQ7
Vi -
Vie -
D@8 ~ DQ15
Vi - DATA-IN
Vi - i
Don't Care
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s vy

ELECTRONICS

KM416V1204BJ
CMOS DRAM

CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE

Vi -

AS Vo -

Vi -

A Vi -

tre

tras

trsH

\

tcas

tcrT—
j¢e—o— tcHR '\

Vi -
Vi -

READ CYCLE

Vin - &
Vi - §
Vin -

cjEVu_ -

tW.UwW

DQO0 ~DQ15
Vou -

tRaL

o tasc»| e tcan»]

COLUMN
ADDRESS

taa—»

trcs

trrs

tRcH

-toez

VoL -

WRITE CYCLE

Ve -
W UW Vi

Vi -

OE Vie - 0

DQO ~ DQ15
Vi -

VALID DATA -

OPEN

Vi -
READ-MODIFY-WRITE

Vi -

DQO ~ DQ15

Viorn -

VALID DATA - IN

tawp

—— tewp—

tca

VoL -

DATA-OUT

Don't Care
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w KM416V1204BJ
ELECTRONICS CMOS DRAM
PLASTIC SMALL OUT-LINE J-LEAD

@SOJ 400 mil Unit : Inches (millimeters)\

: e
< oS
b= R
< =[S 0,008 (0.15)
[5.012 (0.30)
L 1.041(26.44) | 0'02:/"(:69) >
MAX F
1.020 (25.92) JI fE
7.030 (26.16) =
\ OGN AR
0.037 (0.95) | | oo0s001.2) 0.026 (0.66)
0.032 (0.81)
0015 (0.38)
T 0.021 (0.53)

ﬂZ SOJ 400 mil Unit : Inches (millimeters)

g =
S22 ]
[T LT > =4 L~1
23 3 R
s< b “I°  0.008(0.15)
I L 0.012 (0.30)
0.027 (0.69)
L 1.091 (27.71) . N
TAAX E
|L 1.070 (27.19) %
T.0B0 (27.33) =*
PELAAGRARNRVYT
! =
0.037 (0.95) 0.050 (1.27) L 0.026 (0.66)
| | A 0.032(0.81)
0.015 (0.38)
TI0.021 (053)
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Dimensions in Milimeters/Inches
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