@ KM416C1200BJ
ELECTRONICS CMOS DRAM

1M x 16Bit CMOS Dynamic RAM with Fast Page Mode
DESCRIPTION

This is a family of 1,048,576 x16 bit Fast Page Mode CMOS DRAMs. Fast Page Mode offers high speed
random access of memory cells within the same row. Power supply voltage (+5.0V or +3.3V), refresh
cycle (1K Ref. or 4K Ref.), access time (-5, -6, or -7), power consumption (Normal or Low power) and
package type (SOJ or TSOP-It) are optional features of this family. All of this family have CTAS-before-RAS
refresh, RAS-only refresh and Hidden refresh capabilities. Furthermore, self-refresh operation is available
in L-version.

This 1Mx16 Fast Page mode DRAM family is fabricated using Samsung's advanced CMQS 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 - Fast Page Mode operation
- KM416C1000B/B-L (5V, 4K Ret.) - 2 CAS Byte/Word Read/Write operation
- KM416C1200B/B-L (5V, 1K Ret.) + CAS -before-RAS retresh capability

- KM416V1000B/B-L (3.3V, 4K Ref.)

- KM416V1200B/B-L (3.3V. 1K Ref.) + RAS -only and Hidden refresh capability

« Self-refresh capability (L-ver only)
» TTL(SVHILVTTL(3.3V) compatible inputs and outputs

* Active Power Dissipation . )
= - Early Write or output enable controlled write

Unit ; mwW

SRS T i
: + JEDEC standard pinout
~5 | 396 576 | 605 880 . Ayailable in Plastic SOJ and TSOP(ll) packages
5 360 540 550 825 * Single +5V+10% power supply {5V product)
7 324 504 495 770 + Single +3.3V+0.3V power supply {3.3V product)

- Refresh cycles

FUNCTIONAL BLOCK DIAGRAM
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ﬂ ELECTRONICS

KM416C1200BJ
CMOS DRAM

PIN CONFIGURATION (Top Views)

- KM416C/V10(2)00BT

- KM416C/V10(2)00BJ
veegtio 1 Vss veeodi o
DQO 4 2 b DQ15 DQO ]2
DQ1d3 h DQ14 DQ1 43
pa2d4 h DQ13 0Q2 o4 4
DQ3 15
DQ3 45 h DQ12 veerls
vcege 1 Vss DQ4 7
pDQad7 h DQ11 882 E g
ggg S p DQ10 0Q7 1o
1 DQ9 NC 11
DQ7 1 DQ8
N.C 0 N.C
N.C h LCAS
W L UCAS N.C 12
FAS h OF NS
*A11(N.C) [ A9 RAS 0 15
*A10(N.C) h A8 *A11(N.C) 16
AO 1 A7 *A10(N.C) 17
A1 h AG ﬁ? g 18
A2 N A5 A2 ;g
A3 h A4 A3 I 21
Ve h Vss vee 22

T Vss
0 DQ15
n DQ14
1 DQ13
n DQ12
1 Vss
11 DQ11
1 DQ10
1 DQ9
0 DQ8
1 N.C

M N.C
mi]

1 UCAS
T OF
10 A9
11 A8
A7
11 A6
1 AS
A4
C1Vss

* A10 and A11 are N.C for KM416C/V/1200B (5V/3.3V, 1K Ref. product)

J : 400mil 42 SOJ
T : 400mil 50(44) TSOP i

4 ro

A0 - A9 Address Inputs (1K Product)
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
VCce Powaer (+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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@ KM416C1200BJ
ELECTRONICS CMOS DRAM

T e R I

ABSOLUTE MAXIMUM RATINGS *

Voltage on any pin relative to Vss Vin,Vour 05 to +4.6 -1 to +7.0 Vv
Voltage on Vce supply relative to Vss Voe 0.5 to +4.6 -1 to +7.0 \
Storage Temperature Tstg -55 fo +150 -55 to +150 °C
Power Dissipation Po 1 1 w
Short Circuit Qutput Current fos 50 50 mA

* Permanent device damage may occur if "ABSOLUTE MAXIMUM BRATINGS" 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)

Vee 3.0 3.3 3.6 4.5 5.0 5.5 \'
Ground Vss o 0 0 0 0 0 v
Input High Voltage | v, 2.0 - Vecr03 | 24 - Vet v
Input Low Voltage Vi -0.32 - 0.8 -1.072 - 0.8 \Y

*1: Vee+1.3VA5ns(3.3V), Vec+2.0V/20ns(5V), Pulse width is measured at Vec.
*2: - 1.3VN15ns(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 0<ViNsVec+0.3V, Iy -5 5 pA

all other pins not under test=0 volt.)
Output Leakage Current

3.3V | (Data out is disabled, OVsVoursVec) lo) -5 5 | wA
Output High Voltage Level (loi=-2mA) VoH 2.4 - \"
Output Low Voltage Level (lo,=2mA) Vou - 0.4 Y
Input Lealfage Current (Any input 0sViNsVce+0.5V, Iy .5 5 uA
all other pins not under test=0 volt.)
Output Leakage Current

5V | (Data out s disabled, 0VsVout<Vce) low | -5 5 | wA
Output High Voltage Level (lon=-5mA) Vo 24 - Vv
Output Low Voltage Level (loL=4.2mA) Vol - 0.4 i
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w KM416C1200BJ
ELECTRONICS CMOS DRAM

DC AND OPERATING CHARACTERISTICS

-5 110 160 110 160 mA

loct Don't care -6 100 150 100 150 mA
-7 90 140 90 140 mA

Normal 2 2 2 2 mA

lccz L Don't care ] 1 ] ] mA
-5 110 160 110 160 mA

-6 100 150 100 150 mA

lccs | Dontcare 7 90 140 90 140 mA
-5 100 100 100 100 mA

Donft can -6 g0 90 90 90 mA

fcca on't care 7 80 80 80 80 mA
lccs Normal Don't care 1 1 1 1 mA
L 200 200 200 200 uA

-5 110 160 110 160 mA

-6 100 160 100 150 mA

loce | Don'tcare 7 90 140 90 140 mA
lcer L Don't care 400 300 450 350 HA
lccs L Don't care 200 200 250 250 HA

lcct* : Operating Current (RAS UCAS [ CAS ,Address cycling @tRC=min.)
lcc2 : Standby Current (RAS=UCAS=LCAS=W=Vin )
lccs* : RAS-Only Refresh Current (UICAS=LCAS=ViH, RAS ,Address cycling @tRC=min.)
lcce* : Fast Page Mode Current (RAS=Vuw, UCAS or LCAS, Address cycling @tPC=min.)
iccs : Standby Current (RAS=UCAS=[CAS=W=Vcc-0.2V)
lccs* : CAS-betore-RAS Refresh Current (RAS , UCAS or LCAS cycling @tRC=min.)
Icc7 : Battery back-up current, Average power supply current, Battery back-up mode
input high voltage(ViH)=Vce-0.2V, Input low voitage(ViL)=0.2v, UCAS,[CAS=0.2V,
Din = Don't care, Tac= 31.25us(4K/-ver), 125us(1K/L-ver), Tras=Trasmin~300ns
lccs : Self Refresh Current
RAS=UCAS=LCAS=Vi, W=0OF=A0 ~ A11 =Vcc0.2V or 0.2V,
DQO ~ DQ15= Vce-0.2V, 0.2V or Open
* NOTE : lcc, Iees, fcca and fccs are dependent on output loading and cycle rates. Specified values
are obtained with the output open. lcc is specified as an average current. In lcci, lecs,

and lccs, address can be changed maximum once while RAS=ViL. In Iccs, address can be
changed maximum once within one fast page mode cycle time, tPC.

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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@ KM416C1200BJ
ELECTRONICS CMOS DRAM

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

Input capacitance [AQ - A11] pF
Input capacitance [RAS, UCAS LCAS, W, OE} Cinz - 7 pF
Qutput Capacitance [DQO - DQ15] Coa - 7 pF

AC CHARACTERISTICS (0°CsTa<70°C, See note 1, 2)
Test condition (5V device) :Vec=5.0V+10%, VinVii=2.4/0.8V, Vonh/Vol =2.4/0.4V
Test condition (3. 3V dewoe) Vcc=3 3V:tO av, VmNu =2.2/0. 7V Voh/V ol _2 OIO 8V

Random read or write cycle time

Read-modify-write cycle time tRWC 133 155 185 ns

Access time from RAS tRAC 50 60 70 | ns |3.48

Access time from CAS tCAC 15 15 20| ns | 34

Access time from column addrass tAA 25 30 35| ns 39

CAS to output in Low-Z tcLZ 0 o] o} ns 3

Output buffer turn-off delay tOFF 0 13 0 15 0 20 | ns 5

Transition time (rise and fall) tT 3 50 3 50 3 50 | ns 2

RAS precharge time 1RP 30 40 50 ns

RAS pulse width tRAS 50 10K 60 10K 70 | 10K ns

RAS hold time tRSH 13 15 20 ns

CAS hold time tCSH 50 60 70 ns

CTAS pulse width tCAS 13 | 10K | 15 | 10K 20 [ 10Kk | ns

RAS to CAS delay time tRCD 20 37 20 45 20| 50| ns 4

RAS to column address delay time tRAD 15 25 15 30 15 35 | ns 9

CAS 1o BAS precharge time tCRP 5 5 5 ns

Row address set-up time tASH 0 0 0 ns

Row address hold time tRAH 10 10 10 ns

Column address set-up time tASC 0 0 o] ns 10

Column address hold time 1CAH 10 10 15 ns 10

Column address to RAS lead time tRAL 25 30 35 ns

Read cormmand set-up time tRCS 0 0 0 ns

Read command hold time referenced to TAS | tRCH o} 0 0 ns 7

Read command hold time referenced to RAS | tRRH 0 0 0] ns

Write command hold time tWCH 10 10 15 ns

Write command pulse width WP 10 10 15 ns

Wirite command to RAS lead time tRWL 15 15 20 ns

Write command to CAS lead time tCWL 13 15 20 ns 13
CD-ROM(Edition 3.0) This Data Sheet is subject to change without notice. (C) 1996 Samsung Electronics
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@ KM416C1200BJ
ELECTRONICS CMOS DRAM

AC CHARACTERISTICS (0°C<Ta<70°C, See note 2)
Test condition (5V device) : Voc=5.0V+10%, VinV1=2.4/0.8V, Vor/Vol =2.4/0.4V
Test condition (3.3V device) : Vec=3.3V+0.3V, VinVi1=2.2/0.7V, Von'Vi=2.0/0.8V

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

Write command set-up time twCs 0 0] 0 ns 6
CAS to W delay time tCWD 36 40 50 ns |6, 12
HAS to W delay time tRWD 73 85 95 ns 6
Column address to W delay time tAWD 48 55 60 ns 6
CAS precharge to W delay time 1CPWD 53 60 65 ns 6
CAS set-up time (CAS-before-RAS refresh) | 1CSR 5 5 5 ns | 14
CTAS hold time (CAS-before-RAS refresh) tCHR 10 10 15 ns | 15
RAS to CAS precharge time tRPC 5 5 5 ns

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

Access time from TAS precharge tCPA 30 35 40 | ns 3
Fast Page mode cycle time tPC 35 40 a5 ns

Fast Page mode read-modify-write cycle time| tPRWC 76 80 95 ns

CAS precharge time (Fast page cycle) t1cP 10 10 10 ns 11
RAS pulse width (Fast page cycie) tRASP 50 | 200K 60 | 200K 70 200K | ns

RAS hold time from CAS precharge tRHCP 30 35 40 ns

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

Output butfer turn off delay time from OE 10E2Z 0 13 ) 15 0 20| ns

OE command hold time tOEH 13 15 20 ns

BAS pulse width(C-BR self refresh) tRASS 100 100 100 us | 17
RAS precharge time (C-B-R self refresh) tRPS 90 110 130 ns { 17
CAS hold time (C-B-R self refresh) tCHS -50 -50 -50 ns 17

CD-ROM(Edition 3.0) This Data Sheet is subject to change without notice. (C) 1996 Samsung Electronics
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KM416C1200BJ
CMOS DRAM

MRomcs

NOTES
1. An initial pause of 200us is required after power-up followed by any 8 ROR or CBR refresh cycles

before proper device operation is achieved.

2. Input voltage levels are Vin and Vi, and ViH(min) and Vii{max) are reference levels for measuring timing
of input signals. Transition times are measured between ViH{min) and Vi.(max) and are assumed to
be 5ns 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 Voi.

6. tWCS, tRWD, tCWD. tAWD and tCPWD are naon restrictive operating parameters. They are included in
the data sheset as electric characteristics only. If tWCS=tWCS(min), the cycle is an early write cycle
and the data output will remain high impedance for the duration of the cycle. If {ICWD=tCWD(min),
tRWD=2RWD(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 TAS 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
controllad by tAA.

KM416C/V10(2)00B/B-L Truth Table

T

P

Standby
Refresh
Byte Read
Byte Read
Word Read

DQ-IN

Byte Write

Byte Wirite

DQ-IN

Word Write

[l L R o L L L R =

x|l X

| 2ol N T i e il I i Ol s o e il > 4

b of Il S el Y el e ol e ol B ol B -4

Il T|T| T XX

Hi-Z
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@ KM416C1200BJ
ELECTRONICS CMOS DRAM

10. tASC, tCAH are referenced to the earlier CAS falling edge.
11. tCP is specified from the last CAS rising edge in the previous cycle to the first CAS falling edge in the

next cycle.
12. tCWD is referenced to the later CAS falling edge at word read-modify-write cycle.
13. tCWL is specified from W falling edge to the earlier CAS rising edge.
14. tCSR is referenced to earlier CAS falling low before RAS transition low.
15. {CHR is referenced to the later CAS rising high after RAS transition low.

RAS s

[CAS \ 4

ocaS \|__~

{CSRA tCHR

16. DS, tDH is independently specified for lower byte Din{(0~7), upper byte DiN(8~15).
17. 4096(4K Ref.)/21024(1K Ret.)of burst refresh must be executed within 16ms before and after self-
refresh in order to meet refresh specification (L-version).

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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@ KM416C1200BJ
ELECTRONICS CMOS DRAM
TIMING DIAGRAM
WORD READ CYCLE
NOTE : Dn = OPEN
tre »
tras > tnrF
RAS Vi - 3 4 3
Vi - \ 7( \
toae trco- o tRsH > f— torr—>]
Ve - E \ teas
e A \\l /]
tere thoo N tosw trsH l— tcrr—|
Vi - 3 \ tcas 4
LCAS Vi - \ . /
h— trRaD—]
tasn | [tRan traL >
> tasc e e tcan
A Uw- ROW y BT
Vi - ADDRESS L ADDRESS
tan
L trcs
Viu -
w Vi -
Vii -
OF Vi -
DQO ~DQ7
Vou -
Voo -
DQ8 ~ DQ15 p— toez—
Vor - OPEN DATA-OUT
Voo - o
- Don't Care
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@ KM416C1200BJ
ELECTRONICS CMOS DRAM
TIMING DIAGRAM
LOWER BYTE READ CYCLE
NOTE : Din= OPEN
tre
{rag > trp————»
Vin - X 1 —
RAS Vie - \ 72 \
tcap fe—— trPC
wt W =
A Vi -
tear tesH >
treo > tash
Vi -
SN 2
j— tRaD—
tasm tran
tasc
Vi - ROW >
Ay - .< ADDRESS
L trcs
Vs -
e 4
Vi -
'y
f— tcac—> tore
DQO ~ DQ7 tRac "tz > toez—»1
V: OPEN 4‘{ DATA-OUT _>7
DQ8 ~DQ15
\\;w i OPEN
oL -

- Don't Care
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ELECTRONICS

KM416C1200BJ

CMOS DRAM

TIMING DIAGRAM

UPPER BYTE READ CYCLE
NOTE : Dw = OPEN

ViH
RAS Vi
X ::IH
i
[eAs U
Vi
A ViH
Vi
ViH
w Vi
ViH
OE Vi
DQo ~ DQ7

Vor
Voo

DQ8 ~ DQ15
Vo
Voo

|

tcre

|

tear

trc
tras fe—— trp——>
\ /
tesn
tRco— trsH. o— tcrr—>]

[¢— tcas—™

tarc

|

le— traD—>]

tRAL

e tc.

COLUMN
ADDRESS

OPEN

taa
toea —

A

la——  {c ac—>

- toz >

OPEN

trac

torr

o toEr—

DATA-OUT
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w KM416C1200BJ
ELECTRONICS CMOS DRAM

WORD WRITE CYCLE ( EARLY WRITE)
NOTE : Dour = OPEN

tre >
tras » | {tRP———
FAS Vin - Y * 3
A Vi - \ \
t
tore treo ESH tasH Je— tcrRP—>
Vin - \ tcas / 4
ot /
t
toap treo e trsH — torr—s
Vi - * \‘——— teas—™™ / -
o= W \\ /

le— tRAD—
tasa tRAH trat »
tasc e, e tea
A Vik - A Row 7 coLumn
Vi - | ADDRESS | ADDRESS
tar—>
N twer—"|
ViH -
w Vi -
VH -
OE Vie -
DQO~ DQ7 e toH—>]
Vi - DATA-IN |
Vi - ) ]
toHR -
tos
DQ8 ~ DQ15 - o toH—»]
ViH - ¥ 3
Vi - DATA - IN
I+ torHA ¥}
- 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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@ KM416C1200BJ
ELECTRONICS CMOS DRAM

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

trc
tras- tRR———
BAS Vi - ) 1 Y
Vi - V \
tcre
Vi -
s \
t
teap trco CSH trsH I-—tcnp—>
Vin - tcas
= W N / 7
L -
le— trao—>]
tasR A traL
> tasc je» tean—»]
A Vm- R I cowmn Y}
Vi - ADDRESS | L ADDRESS -
m—b

{wes)
- I:——— fe—twe
¥ e _ e _
Ve -
- twen

DQO ~ DQ7 [+ tou

Vin -

Vi - DATA - IN

I* torr—>

DQ8 ~ DQ15

Vi -

- Don't Care
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ﬂ ELECTRONICS

KM416C1200BJ
CMOS DRAM

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

Vi -

Vi

Viu -
Vi -

Vi -
Ve -

DQO ~ DQ7

Vi -
Vi -

DQs8 ~ DQ15
ViH -
Vi -

tre

|

tR
RAS

treo-

tRsH

N\

tRp——

s

r—-tCRP-—>

traL:

t’ tcan—]
L

COLUMN
ADDRESS

DATA-IN

!

H
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ﬂ ELECTRONICS

KM416C1200BJ
CMOS DRAM

WORD WRITE CYCLE (OE CONTROLLED WRITE)
NOTE : Dour = OPEN
trc >
tRas- je—— {r———
ViH - 3 1 Y
A Vi - \ /
t
tore treo ESH tasH je— tcrp—>1
Vi - 3 \ toas—* /
tere tcsH
treo- trsH po— torr—»]
Vik - 3 \ leas
ot \ /
je— traAD—
t
tasr tRaH R N ton RAL
A Um - { Row Y} COLUMN
Vi - ADDRESS ADDRESS
tow- |
jf¢——— tRW———>
Vi -
o v [ Y- - || --N
Lo~ ——
fos | ton
DQO ~ DQ7
Vin - s
b o
- K
tos tou
DQ8 ~ DQ15
V - F 4
(E S T |
x

- Don't Care
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@ KM416C1200BJ
ELECTRONICS CMOS DRAM

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

tras {Re—————

terp j— tnpc—vl

|

ViH -

2
<
~
Ay
N

ViH -
oes i A\
{csH >
tcap tReo trsh It-—tcaP—b
Vi - ? \ teas / 7
S A \
[ tRAD—
tasr traH {RAL
‘ tascler - toar—]
A Vik - ROW 7 column )
Vi - | ADDRESS 3 ADDRESS y

f——— fow

tRwL

w Vi - —  twr
Vi -

DQO ~ DQ7
Vin -

_\
Vi - I

DQ8 ~DQ15

Vi -
Vi -
- Don't Care
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w KM416C1200BJ
ELECTRONICS CMOS DRAM

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

trc
tras: - t——

Vi -

)

tosH >

treo. trsh. > I‘-‘Cﬂp_’
— xr __ i :\\ tcas 1/ /
tcrp

le— traD trRAL:

tasr tRar

Vi - y ROW Y-
A v - ADDRESS
g ADDRESS 5

COLUMN
ADDRESS

DQo ~ DQ7
Vi -

Vo -

D@8 ~ DQ15

Vi - —\ b

- Don't Care
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ﬂ i ELECTRONICS

KM416C1200BJ
CMOS DRAM

WORD READ - MODIFY - WRITE CYCLE

Vi -

Vi -

VH -
Vo -

Vi
A Vi

Vir

Vi -

Vix

Vi -

DQO ~ DQ7

Vion
Vior

DQ8 ~ DQ15
VioH
VoL

tRwo— >
- tRas > tre——»
N ) \
- 2
L trRco—> thsh >
f '\ tcas /
Lerp t trsH »
| 1%
. trao
bsn, taan | tasc| |tcan tesH
ROW [ COLUMN
ADDR ADDRESS
tawo
{owrr f— fowi—
trwo.

[+ toz>]
le— tcac—

/
toea+ ]

[~ toep—"]

VALID

DATA -IN

- Don't Care
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@ KM416C1200BJ
ELECTRONICS CMOS DRAM

LOWER-BYTE READ - MODIFY - WRITE CYCLE

tawo
< tras > |« {AF——ar
Vi - 3 3
RAS \ \
Lo- * T
crel t
VIH - b
UCAS y \
L -
tere| Lo treo—>le tRsH >
Vin - 3 teas
AS vy - f \ /
trap
tasay | | tran | lasc lgq
A Vin - ROW COLUMN
Vie - ADDR ADDRESS
tawr
towrr f— tew—
ViH -
W Vi - trwo
Vi - toca+] i
oF | _LJ
[+ toiz >
e~ tcac
taa
DQO ~ DQ7 trac
Vior -
VioL -
DQ8 ~DQ15
Vou - OPEN
Voo -
- 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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@ KM416C1200BJ
ELECTRONICS CMOS DRAM

UPPER-BYTE READ - MODIFY - WRITE CYCLE

trwo
- tRas - ter
Vi = b v X
RAS Vi ~ %( 7/ \
tere| |e tReo—> trs -
Vi - 3\ teas
UCAS Vi -
tere * trrc—>
Viv - 3
-y A ;
iL -
RG
tasny, | qtman [tasc) toany tesh
A Uwo- ROW COLUMN
Vi - ADDR ADDRESS
Vi -
w Vie -
ViH -
OE Vi -
DQO ~ DQ7
Vo - OPEN
Voo -
[+ toiz>
lo— tcac+—*
[+ toE
taa toez
DQ8 ~ DQ15 - trac M
Viou - Lo ] vap K
VlloL R A DATA - OUT] 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.
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@ KM416C1200BJ
ELECTRONICS CMOS DRAM

FAST PAGE MODE WORD READ CYCLE

trasP— o jetBE
FAS Vin - 3 ¥ 3
Vi - \ « 7/ \
Pl
tosh - j——— trrce—
trc tPo— te
(= trco—1I- top. Jor tee | trec
Vi - p ) —y - 4 ¥
TAS tcas |/ ffff |f ooy teas
UTA A \‘ ) 3 \ \ )V \'—:V \(_
tca " treo top. g top trrc N
. Y — Y — ¥ Y
LCAS xm \‘ toas_,, / \ \.tCA_S.’V \ tcas \_
o K ) L *
trao
tagh I | tran t
>y
A VIH - R ROW
Vi - ADDRESS >’<

toag, tcac tea

tar—»] taa—> taa—>

tan, jo—— tcpa—a] fe— topa—> le— tcpH

VH - toeq Lo€4 toe| toea

OE
Vi -

tcac 19_;:: .@f -}gFﬁ torg
DQO ~ DQ7 e—— trmae—t—>| | lto foez toez toez

toz ‘
tcac }2};}: Yoge .IEF.F tors

o
Viou - VALID VALD VALID VALD
VioL - DATA-OUT DATA-OUT DATA-QUT, DATA-OUT

DQ8 ~DQ15 thao 1 Lo toez | foeg toeg
Vion - [ vauD VALID VAUD VALID
VI:OL . DATA-QUT| EDATA'OUT DATA-OUT, DATA-OUT1
toiz
- 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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@ KM416C1200BJ
ELECTRONICS CMOS DRAM
FAST PAGE MODE LOWER BYTE READ CYCLE
trase tre
AT Vin - 3
Vy - \ «. A \
P
— trHcP—» trec
tcr e | VR
Lo-
p——— tCsH———
trc < tro—>e— te tapc
torg 1 — trco— ter, tee
L’C_ESV'H - 3 teas Z‘ )\ tcas A
Vi - X 7 " \_
trao
tagn }_RA;* tasc) CAH IIA—SE oan toau
A Vin - .< Row >’< COLUMN COLUMN [ coLumn
Vi - ADDRESS ADDRESS ADDRESS
trRy
trcs | ans troH k— tRCH-»
Vi -
N 4
tas—p]
Ayl b torm—s
toeA
Vi -
OE Vi -
tcac jgp:
DQo ~DQ7 trac > to
Vior - VALID
VioL - | oaTAOUT
toz
DQ8 ~ DQ15
Vou -
Voo - OPEN

CD-ROM(Edition 3.0) This Data Sheet is subject to change without notice.
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@ KM416C1200BJ
ELECTRONICS CMOS DRAM
FAST PAGE MODE UPPER BYTE READ CYCLE
trasF Iy tre -
ViH - 3 ¥ 3
Vie - \ & 7/ \
tosH - ——— tAncr—>]
tec “ tro- > tro tarc
terey | t top. Jor ter
\ y— N Y
X Vi - '\ toas Z \ E,fll \ teag !_)\ tcas B
Vi - A trec
tomel |, >
X
E-‘A—g VlH \
Vi -
traD t
ASP
tagh Lo | tran tasc) cap tasel [fog tasq |tcan tcan
A Vin - ROW COLUMN COLUMN " LoLumid COLUMN
Vi - ADDRESS ADORESS ADDRESS \ CDDRE ADDRESS Y
- trry
tros tRcs  fpen trcs ItHCH trcs || trow — tror
Vi -
w Vi - '
| teac, tcac toa
W JV taa—d taa—>
tan, p— tora—>] fe— tcPa—> le— tcPa—n
OE
Vi -
DQoO ~ DQ7
Vou -
Vo - OPEN
teac OFF Joge --tgF»F torg
DQ8 ~DQ15 — tro——>| L to torz | logg toeg,
Vion - .?( VALID [ vALD W‘ VALID " vauo
) DATA-OUT| DATA-OUT DATA-OUT DATA-OUT }___
we - K K K b
tez

CD-ROM(Edition 3.0) This Data Sheet is subject to change without notice. (C) 1996 Samsung Electronics
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w KM416C1200BJ
ELECTRONICS CMOS DRAM

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

trasp tre
VIH - Y taHce 3
RAS
Vi - \( & i
trc tec i1 tcre—>]
fe le—— treo ter tee [— tasH
Vi - tcas Y tas | ] tcas B
UCAS i e 1CAS ) -j/ >
A VlL - \ '/ \LS \ /
torr tro > tro-
e trco— for , top — tRsH
[CAS Vin - '\. tcas ,/k \ toss | & \ toas | £
A Vi - taso_, 3 y - c ;/
1asd %
Lasn !HAHtCSI ‘ te tasc loan Lfé lc_Aﬁ'
A Vin - ROW  coLumn ] COLUMN S Fooiow
Vi - ADDR 9 ADDRESS J_ rADDHESS ADDRESS
twes| | twe tweg, oy iwer twes
Vi - 0 e {w
Vie -

. §
o= . I
Vi - 3

DQO ~ DQ7 tos] Lt tog| |fop,
Vi - F vaup " vALID S '
Vi - Y DATA-IN | | DATA-IN 3 y
DQ8 ~ DQ15 tos| [t fou tos,| [tod
Vin - [ vaup [ vaup 1 vaup R
Vi - Y. DATA-IN Y. DATA-IN ¥ A DATA-IN Y
- 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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@ KM416C1200BJ
ELECTRONICS CMOS DRAM

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

tRas trp
BAS Vi - 3 taHce ¥ 1
Vi - 3 « ; \
by {rrc
tcad y
Vi - [
— A
Vi -
terd tro > trc
le—— trco tee tee je—— {RSH—
[CAS Vi - '\‘ teas | \ toas gy F \ fcas
Vi - tRap ] -
Tasg %
tesH
ATESN B yreivg fony,  tasey, | |louy Y e
A Vin - ROW COLUMN COLUMN g COLUMN
Vi - ADDR ADDRES¢ ADDFKESSJ ADDRESS

!

twer
Vin - “
w Vi -
Vin -
OF Vi -
DQO ~ DQ7 tos| |t tog| [fog: tos, ] ligy
Vi - VALID R VALID N T
Vi - DATA-IN DATA-IN 5 DATA-IN
DQ8 ~ DQ15
Vi -
- Don't Care
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w KM416C1200BJ)
ELECTRONICS CMOS DRAM

FAST PAGE MODE UPPER BYTE WRITE CYCLE ( EABRLY WRITE)
NOTE : Dour = Open

trasP tre

RAS ://'H - tanHcr. f‘ }
o= q. 7
P
ton tro » tro -

4

le—— tRsH——

le—— trReo top
Ve e

tasd
t -
-h—sﬂﬂ—J _tnAHCSP tc tasc tcan E\_Sg tcan
A Viu - ROW [ coLumn COLUMN A Fooiom
Vi - ADDR | ADDRESS ¥ ADDRESS ADDRESS
twes| | twen tweg fwcns lwcs|
fe-
wo-

DQ8 ~ DQ15 A
Vi - VALID |
Vi - DATA-IN Y
- 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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ﬂ ELECTRONICS

KM416C1200BJ
CMOS DRAM

FAST PAGE MODE WORD READ-MODIFY-WRITE CYCLE

UCAS

ViH -
Vie -

ViH -

Vi -

OE Vi -

DQO ~ DQ7
Vion -
Viou -

DQ8 ~ DbQ15
Viorn -
VioL -

trasr > trrd
!\ test J \_
-t feae trAwe > trsi >
— trco—{» -tce > j1—tcre—>
"'\ tcae > \ tcas {'l
A A
. tcar
po— tRCO—> .-icp> [4-1—1tcre—>
)'\ tcas > / \ tcas ;/-!_
[a-traD-» Y, 2
tran t R
tcan tcaH RAL
tosel | tase | {4+ tas
K AOW coL coL
ADDR ADDR ADDR
1 s >
el ircs oy, trcs ic tRIWLI
b
| 4 o |1 et/
tawo tawo » x
tRwo-
toEA
\(el= tow ton
jae—1 tan—> — tas—>
trac- »] toez IDS ] tos
[¢tcac® b-tcac®
torz _| tcz
ﬁ \ VALDT vaup — T VALID \ VvALD
DATA-OUT DATAN DATA-OUT DATAIN
OER. ton ton
1 tas—>
tRac 2 > |tpez EDS tos
tcac® 1
N
’ :: 5( ‘: LY E
tcz tcz
—"L_“ VALID \ VALD T VALID VALD
DATA-OUT DATAN DATA-OUT DATAIN

- Dont Care
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@ KM416C1200BJ
ELECTRONICS CMOS DRAM
FAST PAGE MODE LOWER-BYTE-READ-MODIFY-WRITE CYCLE
trasp » trr
Vi - —‘5\ tesn >
AS Vi - A \_
n terp trec
ViH -
UCAS |, #
Lo -
»l tere terwe trs >
jo— (FICD—-F tepd> |—tcrp—>
X Vi - "\ tca > \-— toas————» [
Vi - le-traD>] k y A
traH t .
RAL
tasr t ol g toan tasc| [ofipH
VIH - ROW b coL. coL b
Ay ADDA | ADDR ADOR |
T
Jtrcs tow) thcs tewm T tR, WLI -
- y y
W Vim tow ,\ twe |Z T tcwu—’\HtWPM_—__
Vi - tawrr tawo » T
trwD——
Vi - toea Y \ toea Y
O . - Nl N1/
toen tou ton
- OEQ
vl BT | [
DQO ~ DQ7 ¢tcac® 'L—tcw* i
Vion - / > >
VoL - \\ \\
-tﬂ“ wx:—'gur o\ﬁi[ju tﬂ“ mvr?gur D\ﬁlﬂ«
DQ8 ~DQ15
\‘;"” - OPEN
oL -

. Don't Care
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@ KM416C1200BJ
ELECTRONICS CMOS DRAM
FAST PAGE MODE UPPER-BYTE-READ-MODIFY-WRITE CYCLE
tRAsF > trp
Vi - —1\ tosn > /r‘-
A Vi - &
-l tear trrwe > tRsH +>
e— trco—> tcr> Htcar—
Vi - h tcas > J N tcas >
UCAS Vi - \ y \ b
oyl | tcrr treg
[CAS " - \
Vi - e traos \_
tRan traL: >
Lask ta o) g toan tasc| [oftog"
Vi ROW
A Vi ADDR
Vi - N[ twe R twe
W [— tcwu—>\~—> tcwn—’\q—b
Vi - tawo tawp————
trwo-
ViH - toea Y N toea
OE Ve - t / t_/
DQO ~ DQ7
Vou - OPEN
Voo -
toen. - tD‘H toen | tou
o] Jtoez [tos T ez [t
[-tcac®™ T+icac™
DQ8 ~ DQ15
Vios - ; ’;
Viou - ‘ ’< X i 4?< v_5<
e VALID \ VALID e VALID VAUD
DATA-OUT DATA-IN DATA-OUT DATA-IN

. Don't Care
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@ KM416C1200BJ
ELECTRONICS CMOS DRAM
RAS-ONLY REFRESH CYCLE
NOTE : W. OE, Din=Don't care
Dour = Open
tre: .
thas > tRr——
Vi - Y —
RAS VL - \ l} \
tcad trrc
Vi -
UCAS Vi -
terA
Vi -
LCAS Vi -
tash 1 tRaH

A ViH - FOW
Vi - ADDR

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

tre
e tRP—— tras *| | —
 Vm - 4 Y |* Y
Vi - /‘ tere \: trrc—» \
tcp
——  1csm
UCAS Vi - ] teHR———
Vie - / \ / \
tce
—{ |lcsr
Vin - ] tcHhi———» /
[CAS Vi - / \ il \
torF
DQO ~ DQ7 +—>
Vou - ——:\
VoL - ° ) OPEN
I
DQs8 ~ DQ15
VOH - ————:\
Vo - ' b OPEN
o - 4

. Don't Care
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@ KM416C1200BJ
ELECTRONICS CMOS DRAM
CAS-BEFORE-RAS SELF REFRESH CYCLE
NOTE : W, OE, A = Don't Care
le—— tr——] |« trass o Je—— tRrs———>
Vi - 4 Y 1
RAS Vi - / trrc k
< » tarc
ter
Vi - I tesh
UCAS Vi - /
tep
Vi - i tcsh
LCAS Vi -
{orF
DQo ~ DQ7 +—>
Vo - OPEN
Voo - 2
DQ8 ~DQ15
L —
Vou -, OPEN
Voo - +

CD-ROM(Edition 3.0) This Data Sheet is subject to change without notice.
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@ KM416C1200BJ
ELECTRONICS CMOS DRAM
HIDDEN REFRESH CYCLE ( READ)
tre tre »f
tras ﬁ-tFP-F [4— tnas tee
Vi - 3 J—
RAS Vi - \ )/ \_
terr —— tRCD-e——pf— tRSH——b] le—— tcHR —»]
i -
fcrp
Vi -
tasr tran
A VIH = ROW
Vi - L ADDRESS
Vi -
w Vi -
Vi -
OE Vi -
DQO ~ DQ7 | trac
Vou -
Vo - OPEN ———.< DATA-OUT >—
DQ8 ~ DQ15
V - N
VZ: i OPEN DATA-OUT >——-

- Dont Care
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@mmomss

KM416C1200BJ
CMOS DRAM

HIDDEN REFRESH CYCLE ( WRITE)
NOTE : Dour = OPEN

VIH -
Vi -

ViH -
Vi -

Vin -

tjEVu.-

DQO ~ DQ7
Ve -
Vi -

DQ8 ~DQ15
Vi -
Vie -

tre

tras tre-] tras
Y
\ /I N

trco. {RSH—w]

j— tchr —>

tre

trco e tRSH_—J‘

l— 1R

r—"CHR—"‘

15

tasn traH

Y. ADDRESS ¥
_ W

tosi, o

tos e tor—sl

l& toH—»]

DATA-IN

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

KM416C1200BJ
CMOS DRAM

CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE

Vi - N

RWSVM.- \

K

thas

tcsh

ViH -

tcpr~—v)

teHr >

=

UCAS |, .

tesn

Vi -

A Vie -

N

terr—>
forr >

ViH -

A Vi -

m—

READ CYCLE  tume

Vi -
Vie -

Vg -
Vi -

DQO ~ DQ15
Vou -

trsH

au

A\ toas . /

tasH

h tcas

¥

[ tasc

tRaL

[+ fcan]

COLUMN
ADDRESS

tan >

trcs

[«— tcac—?]

/|
- taru

trcH

-toez
K

Voo -
WRITE CYCLE

twrp

twaH

Vis -
Vi -

Vi -
Vie -

DQO ~ DQ15
Vin -

~

VALID DATA

— torF
1
-our  p—

+*

Vi -
READ-MODIFY-WRITE]|

twre

Vi -
w Vi -

Vi -

UEVIL -

DQo ~ DQ15

Vion -

VALID DATA - IN

tawo

tr

[ tcwo—"

toeal —
/ foen toy

le— TRWL—

toez tos

VoL -

VALID
DATA-QUT

VAUID
DATA-IN

(4 —

- Don't Care
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ELECTRONICS

KM416C1200BJ
CMOS DRAM

PLASTIC SMALL OUT-LINE J-LEAD

ﬂJSOJ 400 mil

L. 1.041(26.44) |
MAX 23
1.020 (25.52) ﬁ'
1,080 (26.16) =
o S
ANNROARRNANAAGAARTT |
0.037 (0.85) N 0.050 (1.27) 0.026 (0.66)
0.032 (0 81)
0.015 (0.38)_
0.021 (0.53)

Unit : Inches (millimet®

>

= g

£ £l

= E-38-3

- Rix

< € 0006 (0.15)
! Jeoz o
0.027 (0.68)

MIN

/

ﬂz SOJ 400 mil

N

Unit : Inches (millimeters)\

0H5(11.%0]

&85 (10,08

1.091 (27.71) >

MAX FE

1.070 (27.19) E

R T - | =

=
0.037 {0.95) _] | I 0.050 (1.27) } 0.026 (0.66)
1 | 7 0.032 (0.81)
0.015(0.38)

T g 021 (0.53)

W00 (10 16
0RO
050 (RER

0.006 (0.15)

Jo07Z(030)

0.027 (0.69) l .

/
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