KM416V1200A/A-L/A-F

CMOS DRAM

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

FEATURES
« Performance range:
trac | tcac tre
KM416V1200A-6/A-L6/A-F6 60ns 15ns | 110ns
KM416V1200A-7/A-L7/A-F7 70ns 20ns | 130ns
KM416V1200A-8/A-L8/A-F8 80ns 20ns | 150ns

» Fast Page Mode operation

» 2 CAS Byte/Word Read/Write operation

+ CAS-before-RAS refresh capability

» RAS-only and Hidden Refresh capability

» TTL compatible inputs and outputs

» Early write or output enable controlled write

» Triple +3.3V+0.3V power supply

- Refresh Cycle
- 1024 cycle/16ms (Normal)

- 1024 cycle/128ms (L-version)
- 1024 cycle/128ms (F-version)

» JEDEC standard pinout

= Available in plastic SOJ and TSOP(ll) packages

FUNCTIONAL BLOCK DIAGRAM

GENERAL DESCRIPTION

The Samsung KM416V1200A/A-L/A-F is a CMOS high
speed 1,048,576 bit x 16 Dynamic Random Access
Memory. Its design is optimized for high performance
applications such as personal computer, and high
performance portable computers.

The KM416V1200A/A-L/A-F features Fast Page Mode
operation which allows high speed random access of
memory cells within the same row. CAS-before-RAS
refresh capability provides on-chip auto refresh as an
alternative to RAS-only refresh. All inputs and outputs
are fully TTL compatible.

The KM416V1200A/A-L/A-F is fabricated using
Samsung's advanced CMOS process.

RAS —=
LCAS Control Voo Lower
UCAS —~ Clocks Vss ~f Datain
W —] VBB Generator Buffer DQ1
J. to
DQs
Lower
F*{ Refresh Control ] Row Decoder +—~| Data out
Buffer
1 o |l _
3 OE
I Refresh Counter ] Memary Array et Upper
: 1,048,576 x 16 £ [« [] Datain
l L < Buffer
2 DCo
Ao~Ag —] Row Address Buffer ST . to
A Upper DQie
‘— Data out
Ao-Ae | Col. Address Buffer ]——— Columin Decoder Buffer

s ugg

ELECTRONICS

1133

B 7964142 go1975p 009 mm




KM416V1200A/A-L/A-F CMOS DRAM

PIN CONFIGURATION (Top Views)

« KM416V1200AJ » KM416V1200AT « KM416V1200AR
B .

Voo 1 © 42 0 Vss voo ] 1© 44 [N Vss Vss T} 44 1EEVDD
Do 2 " 41 DO Doy ] 2 43 [0 DQis DQ1e ] 43 2 [n/e]}
D2 ] 3 40 |1 DQ1s DQ:2 0] 3 42 I°1) DQis DQs ] 42 30 DQz
paad 4 30 b1 DQws DQs ] 4 41 [ DQha DQua ] 41 41D DQs
pasd s a8 1 DOvs DQs I 5 40 D DQ13 DQia o 40 5 1 DQa
voo o 6 .37:|V Vop I} 6 391 Vss Vss ] 39 61 Voo

oo s s ] 7 38 [-T DQre DQrz T 38 7 |0 pas
Desg 7 36 P DO pas 8 37 ko pan pan ] 37 8|1 pas
DQs O & 35 P bon por ] 9 36 [T DO Do ] 36 91 bar
DA g g 34 P DQuo DQs T 10 35 |71 DQe DQa ] 36 10 -1 DQs
DQs ] 10 33 O DQs N.C. I3 11 34 D N.C. N.C. 0] 34 1111 NC.
N.C.d 11 321 NC.

N.C. ] 12 31 1 ICAS : - :

W13 30 [0 UCAS N.C. =} 12 33 N.C. N.C. ] 33 1211 N.C.
mis d 14 2o b o8 NC. ] 13 32 [T [CAS [CAS ] 32 130 NG,
NG, O 8 b W o] 14 31 [T UCAS UCAS ] 31 14w

< }2 As mAS ] 15 30 | oF OF T 30 15 {11 RAS

NC. O 270 As nc ] 18 291 Ae Ao ] 29 1801 NC

A g7 60 A ne T 17 28 D As As ] 28 171 ne

A1 ]18 28 1 As Ao (] 18 27 A7 A7 ] 27 18 -1 Ao

A2 19 24 P As A1 @] 19 26 D As As ] 26 19D A1

ado O 2pa Az T 20 25 As Ard2s O 20fDA

VDDq21 22 1 Vss As ] 21 o 24 [T As As o] 24 b As

) Vop ] 22 23 | Vss Vss []:} 23 22 1N Voo
(soJ)
{TSOP(ll)-Forword) (TSOP(ll)-Reverse)
Pin Name Pin Function
Ao-Ag Address Inputs
DQ1-16 Data In/Out
Vss Ground
RAS Row Address Strobe
UCAS Upper Column Address Strobe
LCAS Lower Column Address Strobe
w Read/Write Input
OE Data Output Enable
VoD Power{+3.3V)
N.C. | No connection
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KM416V1200A/A-L/A-F

CMOS DRAM
ABSOLUTE MAXIMUM RATINGS*
Parameter Symbol Rating Units
Voltage on Any Pin Relative to Vss VIN, Vout -0.5t04.6 A
Voltage on Vop Supply Relative to Vss VoD -0.5t0 4.6 \
Storage Temperature Tsig -5510+150 . °C
Power Dissipation Po 1 . w
Short Circuit Output Current los 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 (Voltage referenced to Vss, Ta=0 to 70°C)

Parameter Symbol Min Typ Max Unit
Supply Voltage Vbb 3.0 33 3.6 \
Ground Vss 0 0 0 \
Input High Voltage VIH 21 — Vbp+0.3 A
Input Low Voltage Vi -0.3 — 0.8 \
DC AND OPERATING CHARACTERISTICS
(Recommended operating conditions unless otherwise noted)
Parameter Symbol| Min | Max | Units
Operating Current* KM416V1200A-6/A-L6/A-F6 150 mA
= — ' . KM416V1200A-7/A-L7/A-F7 lcct - 140 mA
(RAS, UCAS or LCAS, Address Cycling @trc=min.) KM416V1200A-8/A-LB/A-F8 130 mA
KM416V1200A 2 mA
?F:j/%{tgc_%iﬁﬁ‘sm—vm KM416V1200A-L fece - 1| mA
- B - KM416V1200A-F 1 mA
] KM416Y1200A-6/A-L6/A-F6 150 mA
RAS-Only Refresh Current*
TR AR = Al ) ) KM416V1200A-7/A-L7/A-F7 iccs - 140 mA
(UCAS=LCAS=ViH, RAS, Address Cycling @rc=min.) KM416V1200A-8/A-L8/A-F8 130 mA
; KM416V1200A-6/A-L6/A-F6 100 mA
Fast Page Mode Current*
i B Y ) ) KM416V1200A-7/A-L7/A-F7 lccs - 90 mA
(RAS=ViL, UCAS or LCAS, Address Cycling @tpc=min.) KM416V1200A-8/A-L8/A-F8 80 mA
KM416V1200A ) 1 | mA
Standby Current
g T KM416V1200A-L lces - 300 A
(RAS=UCAS=LCAS=W=V0D-0.2V) KM418Y1200A-F . 200 A
~ == . KM416V1200A-6/A-L6/A-F6 150 mA
(C%%'ijc";‘g";ffci:sf"gs“c"cn”’ggc_min ) KM416VI200A-TA-LTAFT | locs | - | 140 | mA
’ yeling Btre=min. KM416V1200A-8/A-LB/A-F8 130 | mA
Battery Back-Up Current, Average Power Supply Current,
Battery Back-Up Mode, Input High Voltage(Vin)=Vop-0.2V,
Input Low Voltage(ViL)=0.2V KM416V1200A-L lccz - 350 A
UCAS, [CAS=0.2V
Din=Don't Care, trc=1254s (L-Version)
LtRAS:tRAS min~300ns
1135
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KM416V1200A/A-L/A-F CMOS DRAM

DC AND OPERATING CHARACTERISTICS (Continued)

(Recommended operating conditions unless otherwise noted)

Parameter Symbol| Min | Max | Units
Self Refresh Current .
RAS=UCAS=LCAS=0.2v ’
— - lces - :
W=OF=As-As=Vop-0.2V or 0.2V KM416V1200A-F 250 1 #A
DQ1-DQ16=VDD-0.2V or 0.2V or Open
Input Leakage Current Iy -0 10 XA

(Any input 0<ViN <Vpbp+0.3V, .all other pins not under test=0 V)

Output Leakage Current low R

(Data out s disabled, 0V <Vour <Voo) A B I )
Output High Voltage Level (loH=-2mA} VOH 24 - v
Output Low Voltage Level (loL.=2mA) VoL - 0.4 v

*NOTE: lce, loes, Iccs and Icce are dependent on output loading and cycle rates. Specified values are obtained with
the output open. Icc is specified as an average current. In Icct and lccs, address can be changed maximum
once while RAS=VIL. In Iccs, Address can be changed maximum once while page mode cycle time tpc.

CAPACITANCE (1:=25°C, voo=3.3V. f=1MHz)

Parameter Symbol Min Max Unit

Input Capacitance (Ao~Ag) Cint - 5 pF
Input Capacitance (RAS, LCAS, UCAS, W, OF) Cinz - 7 pF
Output Capacitance (DQ1~DQ16) Copa - 7 pF

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

-6 -7 -8 . ]
Parameter Symbol Units | Notes
Min | Max | Min| Max | Min| Max

Random read or write cycle time tRC 110 130 | - 150 ns
Read-modify-write cycle time trwc | 155 185 205 ns
Access time from RAS tRAC 60 70 80| ns | 34,11
Access time from CAS teAc 15 20 20| ns | 345
Access time from column address 7YY - 30 35 40| ns 3,11
CAS to output in Low-Z toLz 0 0 0 ns 3
Output buffer turn-off delay toFF 0 15 0 15 0 15| ns 7
Transition time (rise and fall) tr 3 50 3 50 3 50| ns | 2
RAS precharge time trp 40 50 60 ns
RAS pulse width tRAS 60| 10000 70| 10,000 | 80| 10,000 ns
RAS hold time tRsH | 15 20 20 ns
CAS hold time . tcsH 60 70 80 ns
CAS pulse width tcas 15 | 10,000 20 { 10,000 20| 10,000 | ns
RAS to CAS delay time trob | 20 45| 20 50| 20 80| ns 4 |
RAS to column address delay time trRAD 15 30| 15 35| 15 40| ns 11 |
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KM416V1200A/A-L/A-F CMOS DRAM

AC CHARACTERISTICS (Continued)

Parameter Symbol i 7 i Units | Notes
Min | Max | Min| Max | Min| Max

CAS to RAS precharge time tcRP 5 5 5 ns

*| Row address set-up time - tASR 0 0 0 ns
Row address hold time ] tRaH 10 10 10 ns
Column address set-up time tasc 0 0 0 ns
Column address hold time tcaH 10 15 15 ns
Column address hold time referenced to RAS tAR 45 55 60 ns 6
Column address to RAS lead time tRAL 30 35 40 ns
Read command set-up time ’ tres 0 0 0 ns
Read command hold time referenced to CTS tRoH 0 0 . 0 ns
Read command hold time referenced to RAS tRRH 0 0 0 ns
Write command set-up time twes 0 0 ol ns
Write command hold time tweH 10 15 15 ns
Write command hotd time referenced to RAS tWCR 45 50 56 ns 6
Write command pulse width we | 10 15 15 ns
Write command to RAS lead time tRWL 15 15 20 ns
Write command to CAS lead time towe 15 15 20 ns
Data-in set-up time | tos 0 0 0 ns 10
Data-in hold time toH 10 15 15 ns 10
Data-in hold time referenced to RAS tDHR 45 55 60 ns 6
Refresh period (Normal) tREF 16 16 16| ms
Refresh period (L-version) tREF 128 128 128| ms
Refresh period (F-version) tREF 128 128 128| ms
CAS to W delay time towp | 40 50 50 ns 8
RAS to W delay time tRwp | 85 95 105 ns 8
Column address to W delay time tawp 55 60 65 ns 8
CAS precharge to W delay time tcewn | 60 65 70 ns
CAS set-up time (CAS-before-RAS refresh) tosr 10 10 10 ns
CAS hold time (CAS-before-RAS refresh) tCHR 10 10 10 ns
RAS precharge to CAS hold time . tRPC 5 5 5 ns
CAS precharge time (C-B-R counter test cycie) topT 20 25 30 ns
Access time from CAS precharge toPa’ 35 40 45| ns 3
Fast Page mode cycle time trc 40 45 50 ns
Fast Page mode read-modify-write cycle time tRwC | 80 95 100 ns
RAS pulse eidth (Fast page mode) ' trRASP 60 200K| 70 200K 80| 200K| ns
RAS hold time from CAS precharge ’ tRHcP | 35 40 45 ns
CAS precharge time (Fast page mode) tcp 10 10 10 ns
RAS hold time referenced to OF tRoH | 15 20 20 ns
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KM416V1200A/A-L/A-F CMOS DRAM
AC CHARACTERISTICS (Continued)
- -6 -7 -8
Parameter Symbol Units | Notes
. . Min| Max | Min| Max | Min| Max
OE acoess time toea 15 20 20| ns
OE to data delay toeD 15 20 20 | ns
Output buffer turn off delay time from OE toez 0 15 0 20 0 20| ns
OE command hold time tOEH 15 20 20 ns
RAS pulse width (F-ver) trass | 100 100 100 ps | 19
RAS precharge time (F-ver) tRPS 110 . 130 150 ns 19
CAS hiod time (F-ver) tons | -50 -50 -50 ns 19
KM416V1200A/A-L/A-F Truth Table
RAS | ICAS | UCAS | W OF DQi-DQs | DQs-DQis STATE
H X X X X Hi-Z HI-Z Standby .
L H H X X HI-Z HI-Z Refresh
L L H H L DQ-OUT HI-Z Lower Byte Read
L H L H L HI-Z DQ-OUT Upper Byte Read
L L L H L DQ-OUT DQ-0OUT Word Read
L L H L H DQ-IN Don't Care Lower Byte Write
L H L L H _Don't Care DQ-IN Upper Byte Write
L L L L H DQ-IN DQ-IN Word Write -
L L L H H HI-Z HI-Z -
1138
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KM416V1200A/A-L/A-F ‘ CMOS DRAM

NOTES

An initiai 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. Vinmin) and Viumax) are reference levels for measuring timing of input signals. Transition times are measured
between Viimin) and Viymax) and are assumed to be 5ns for all inputs.

3. Measured with a load equivalent to 1 TTL loads and 100pF.

4. Operation within the trRcomax) limit insures that tracimax) can be met. trcpimax) is specified as a reference point

only. If trep is greater than the specified trepimax limit, then access time is controlied exclusively by tcac.

. Assumes that trRco2tRCD(max)-

tar, twcr, tonr are referenced to traD(max)-

toFFmax) defines the time at which the output achieves the open circuit condition and is not referenced

to VoH or Vou.

8. twes, tawp, tcwp and tawp are non restrictive operating aprameters. They are included in the data sheet as elec-
trical characteristics only. If twcs=twcsmin) the cycle is an early write cycle and the data output will remain high
impedance for the duration of the cycle. If tcwp2>tcwomin); tRwoZtRwoimin), tawp>tawd(min) then the cycle is a
read-write cycle and the data output will contain the data read from the selected address. If neither of the above
conditions are satisfied, the condition of the data out is indeterminate.

9. Either tpcy or trRry must be satisfied for a read cycle.

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

11. Operation within the trapimax) limit insures that tracimax) can be met. trap(max) is specified as a reference point
only. If trap is greater than the specified trapmax) limit, then access time is controlled by taa.

12. tasc, tcam are referenced to the earlier CAS faliing edge.

13. icp is specified from the last CAS > rising edge in the previous cycle fo the first CAS falling edge in the next cycle.

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

15. towl is specified from W falling edge to the earlier CAS rising edge.

Noon

[CAS t . Y

3 tep
tascl| toan
-

a0D. SO0RKR A

towp

=l

| —

I CWL

16. tcsr is referenced to earlier CAS falling iow before RAS transition low.
17. tcHr is referenced to the later CAS rising high after RAS transition low.

|

tcsr

terr
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KM416V1200A/A-L/A-F CMOS DRAM

18. tps, ton is independetly specified for lower byte Din(1~g), upper byte Ding~1s) .

UCAS \
tos| | ton
DQ,~DQg Din
tos fow
DQo~DQ4s Di

g

N\

TIMING DIAGRAMS
WORD READ CYCLE

tre
trp
tras
. Vin — 1
— ’\ o Z N
Vi —
tere treo trsH
UcAs VM — ] teas / /
Vie — 2
traL
Vin — toas '
cA \\ / /
Vi —
~ t
tasr tran tasc tcan s
A ROW COLUMN
Vo — ADDRESS ADDRESS
1
[—trap —— tran
tags - troH
w Viy —
ViL— taa ;
OFF
trom I
t
- 0EA )
R R TRIN
ViL—
= toac— F———togz —=
v trac
DQDQs OPEN VALID DATA-OUT >_
Vou =~ toz

[ por care

1140
@ @ ?9LLYLU2 0019757 463 N

ELECTRONICS




KM416V1200A/A-L/A-F

TlMlNG DIAGRAMS (Continued)
LOWER BYTE READ CYCLE

CMOS DRAM

tre
thas tre
= Viu—
a5 UM ‘\ tan N
Vie — terp trec
Vg —
Vi — I—
taco tRsH
Vi — toas
CAS Vi — tran tasc \\ /
tasm . tcan tosn
A Ym— - ROW COLUMN
Vi — ADDRESS ADDRESS
, !——mn—l__— tacs tn:m‘—ﬂ
w " "‘ . treH
SR %%
trom
5E :m —
L=
t
e e
Ver —
DQi-DQs OPEN VALID DATA-OUT }—
VoL — tos
V, _—
DQs-DA1s OPEN
VoL —
UPPER BYTE READ CYCLE
tre
4 trp
RAS
. Vu— t
G N A \
Vi = tere
) trco trsH |
Vi —
- tarc
traL
Vi —
wcas tesH
Vi — tasn tran tasc toan
aiasl kel
A Vw— ROW COLUMN
Vi — ADDRESS ADDRESS
trap —=|
. t—‘ RAD — trcs tam..—-i
o H—
w
tron
. Vin—
OE v h
=
Vo — toga nt '——— torF
DQ,-DQg OPE
VoL — tcac—= e togz ——
trac
DQeDQss T OPEN J! VALID DATA-OUT
: Vo terz
m DON'T CARE
@ o
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KM416V1200A/A-L/A-F CMOS DRAM
TIMING DIAGRAMS (Continued)
WORD WRITE CYCLE (EARLY WRITE) t
] RC ™
i o | b N
trep fost trsn
Vin— r toas :
wers ViL— w \ / | /
xS Vin— e N teas / /
Vii— task taan ; ~
N tase fw—nd | tcan — AR
Vik— y \/ NNN NN \/ N N/NINININININININING
N 4 T B e I
ViH— tCWwacH
LRI AN
: trw {
. — wer
oF \\/,n-c :
tps b ton —d
DDA ‘ 1L LK XXX KOOI
T v ZALD DATAN ANCXX XX XXX XXX XXX XXX XKL XXX
o torr
LOWER BYTE WRITE CYCLE (EARLY WRITE) -
tRA&: - fe
SIS " (o —
UCAS \\//': : w taco tash \ .
tesn
= R ey N
tasr tran traL
et tasc f—={ F—toan—=
T sitess DX Sosmt,
towt !
- Vin — twon \YAVAVAVAVAVAVAVAVAVAVAVAVAVAV AL
e BT
tvos ] [— -
oE ://m :
tos ——I |-—tDH——-
R AVAV AV VAVAVAVAVAVAVAVAY, AV AVAVAY AV AVAVAVAYVAVAVAVAVAVAVAY AVAVAVAVAV AV,
o 0 BN o o NS B KRR

DQy-DQye

torr

B s

BEEY von onse

s ugg
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KM416V1200A/A-L/A-F | CMOS DRAM

TIMING DIAGRAMS (Continued)
UPPER BYTE WRITE CYCLE (EARLY WRITE)

the
¢
toas Re
— V-
RAS tan Z N
Vi — tere : T
RCD RSH
tesu ]
o XXX N o /7
Vi —
}——1 trec
Viu —
L tasr s tasc toan )
A w— ROW COLUMN
Ve — ADDRESS . ADDRESS

! tows —
1 )
Vi — weH
ViL—

VIH ) twcs L-__ WCR tﬂwL
oE ViL —
0e-D0: "~ XX I XX . X0
SV 04.0.0.0.00.0.0.0.0.0.0000.0.0.0.00.000.00000005000.0.00500.90.9.0.0.004,

tos }—— ton

A RV AVAVAVAVAVAVAVAVAW,VAVAVAVAN -

i RN v R
= torm . .

WORD WRITE CYCLE (OE CONTROLLED WRITE)

tro

tras tre — v
Vin — \ tan : K
VL — . .
taco thsH
tesn

v \ : toas - /
/

trat
[=—1RAD —={ \

tasr tham \

D
>
[

:

7
4

,_
3
< =
= I
[

tASC fr—end toan —{

Vin — ROW - COLUMN )
A Ve — ADDRESS ADDRESS
L

g
= =
- I
[
A

trwe Al

| tow

e v I B R

ety —=d

Vin —
DQ,-DQys x VALID DATA-IN
Vi —

}:‘:‘} DON'T CARE

ELEcTnbmcs Bl ?9b4l4e 00197k0 TES IH




KM416V1200A/A-L/A-F 'CMOS DRAM

TIMING DIAGRAMS (Continued)
LOWER BYTE WRITE CYCLE (OE CONTROLLED WRITE)

tre

teas [ trp—=

Vin — _ﬁ\ — ' /

RAS

taeg

Vi —

acas W treo thsw \
Vi — .
Vi — | teas

CAS e thap — tas / /

L tra —toar —]

Vi — tere

tasm

5
H
|1 |

A Vi~ ROW COLUMN
. Vi — \ ADDRESS -~ ADDRESS
W Vin — twe
Vi — %k—
trwL
tow :!

Vi — ; -
o v.L—QW&ED - ’0’0’0’0’0’0’0’0‘00’0’0‘0‘o‘o’o’o‘o’o’o’o’

D e 510 T RS R
pasnas XX R R R R R R R R R R KRR

UPPER BYTE WRITE CYCLE (OE CONTROLLED WRITE)

- tre -
tras b thp —f
e Vi Ty
RAS N e / \
ViL — torp :
- trep treH
v test
o T
Vi —
]:tnpc—-[
— le - -
LCAS vV, — ~——1ga traL \
"- tasm tran | - tasc
sl ] toan —
A Vin — ROW E@g COLUMN
Vi — ADDRESS . ADDRESS
w Vo — A
t il
-

RWL
fowL

— Vg —
OE
Vie — W foen

DQ4-DQq

toen ’—-— ‘-—'DS—I i-_tDH
Vin — '
00sDQe " _ - VALID DATA-IN
W d

m DON'T CARE

<
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KM416V1200A/A-L/A-F

CMOS DRAM

TIMING DIAGRAMS (Continued)

WORD READ-MODIFY-WRITE CYCLE

tawc
tras tap —
e le - t,
RAS N a5 \
Vi — N 7
(i taco thsm
Viy — toas
wRs _y N /
* treo - trsH
1a
Vi — tea
o T N : S
Vi tasr I "
tran = tasc =f | tcan s
A Vin — ROW ) COLUMN
Vo —  ADD ADDRESS
tawo = thw —
tewn = towo
e == W
V|L _ CAC .
T BWD
taa twp
toea
Vi = § t t
OE 08 DH
OE vy — I | toep ]
. I trac [=— torz —=
Viow — VALID DATA OUT VALID DATA IN
DQ:-DQe Vior —
toz
READ-MODIFY-LOWER-BYTE-WRITE CYCLE
’ trwe
tras = trp —
Vik — B Z \
AAS
Vi T terp trec
Vg —
ocAas ™ { N
AR -
Vi — . §
RCD ASH
3!
Viy — CAS
[CAS " W f—"trap —=] \ /
Vi — tasr
- fesn
tRan fo—t tasc e —rd
Vin — ROW COLUMN
A Vi — ADD ADDRESS
n
- tawo F=—trwL
tewo tew, ——
— Vi —
: = B
Vi — _% thwp x
taa twe
t
o Vi — oEA
Vg — ¥ s { 1 t
s oH
l|= 1.;;,\5 }-*tosz C—
ba-Das VM T VALID DATA OUT] VALID DATA IN
VoL — .
terz
Vion —
DQg-DQye OPEN
Vior —
1 m DON'T CARE
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KM416V1200A/A-L/A-F

CMOS DRAM

TIMING DIAGRAMS (Confinued)
READ-MODIFY-UPPER-BYTE-WRITE CYCLE

tawe
tras ——tre —
_ Vi —" 3 y o
RAS \ lan /1 \
Vi = tcre
e tred trsH
Vig — tc /
OCAS H y \ AS
Vii — trec
R — T
o fou N
Ve — tasr tran toan
(- R S tase -__1 o] taw, —=
A Viu = ROW COLUMN
Ve — ADD_ NEX/N _ADDRESS
tawn o towt
Vin — N twe
W F=—tcac ~—={ \
Vi tawo
tan
toea
_— Vih —
OE VIH /
v " 1 toep
HOH
DQ,-DQs B OPEN —
Vior taac = togz —e=]
DQeDQys PO T VALID DATA om}—@ VALID DATA IN
VoL — .
oLz

FAST PAGE MODE WORD READ CYCLE

trp
trase

RAS N \ tan tarce Z

VL — toge | - , o \

) PC PC

: treo I=tcp ] tep g ——r]

Vi — —tcas—] e tess— A% teas f /
UCAS )

Vi — terp . o ” -

treo v oter ;t‘CP’;: e trgH —=i

was T . NN tms—j/ ; \——tcAS‘y 1\

Vi tasr 0 t tasc 1 el —

csH t trat
t—] tRaH toan CAH toan
Vin — -
ROW COLUMN COLUMN COLUMN
A Vi — & ADD @\_ ADDRESS @K_F ADDRESS K_* ADDRESS-
14 T
tRap —= o 1 1)
e l-._—-l tﬂcsl ] Res tF;EH 1= RoS ——l than
Vi — 34
VL — tan— tan —] tan
[— topa e topa
toea toea 4 toea

_ Vin — /<—
OE

Vi — ¢ ¥ |

’ t l——’ i oFF tore

trac i toez oFr tone b toEz —| teac —| —toez =
pa Vou = VALID y IR A VALD
10 Vo — DATA-OUT | DATA-QUT DATA-OUT
oL
towz = forz oz
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KM416V1200A/A-L/A-F

CMOS DRAM

TIMING DIAGRAMS (Continued)
FAST PAGE MODE LOWER BYTE READ CYCLE

trase —tap
RAS Vi — T tan
ViL = tere 54 tapc
f___. trrce
45
. Vy—
UcAs " ;
Vi tomp tec tor tec o | | T
taco
— V- toas =1 [=—toas 4¢ [=—tcas s
RS N /N N / N\
’ VIL - 4 T ’ .
task CSH tase toan RAL
== H tm:ASC"J tean R R tasc fm—— —=tcan I
A Vi — ROW COLUMN ,< COLUMN COLUMN
v, — ADD ADDRESS Y ADDRESS . ADDRESS
L
= teao— - trcs |~ trcs
thes k——-l tacH i I tn(i»i | == trcH
W v RAH
v tan —=— +taa L tan
’ pm————— tcpa ———endf P tcpa
_ Vig — toea toea toea
- A
Vie — } £ l..__ . g }-___— 3
= - OFF 1, torF torr
thac g toez |~ Che t=togz = |=teac — —toez —
000y TN T VALID VALID VALID
VoL — DATA-OUT \ DATA-OUT DATA-OUT
v terz —— torz — terz
DQe-DQ:6 o OPEN
Voo —
FAST PAGE MODE UPPER BYTE READ CYCLE
tease F=—tap
—_
RAS Vi \ tar targe Z
ViL — tere 5%
——— e e
< for
Vin — tcas —tcas o = teas V-
UCAS / N y
Vi = tere = 1
tesH
Vin — 5
LCAS Vi — traL
" tasn A tasc toan tasc toan tasc
il I By Bl | A | toan
Vin — ROW ) COLUMN COLUMN x" COLUMN
Ay = ADD X_ ADDRESS X ADDRESS \ ADDRESS
tran T -t —=1t
i—-— RAD—F-] thcs e L R i + rCS _._' tre
Vi — 4$
— H 1,
Vi — taa—= tAA——{ = tan = )
p=— fcpa f— tepa
e Vik — Z 1
Vi —
i . T
Vor — toza torr toEa tore toea torr
DQ4-DQs OPEN
VoL — teac toez toac toez teac toez
trac
Von = {~  vaLD - vaLD A VALID
DQy-DQse o — DATA-OUT DATA-OUT DATA-OUT
torz =1 torz — torz
m DON'T CARE
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CMOS DRAM

KM416V1200A/A-L/A-F

TIMING DIAGRAMS (Continued)
FAST PAGE MODE WORD WRITE CYCLE (EARLY WRITE)

RAS

S|

DQ;y-DQ1e

RAS

UCAS

|

DQy-DQg

tow. '"II ™ fow —;l—i Cr o RWL——I
Vin—
Vi ' . 5
tos —-—I I—— ton  tos -—-—] ’——— ton tos ——‘{ "_‘ toy '
Vin— VALID VALID - VvALD
Vi — DATA-IN | DATA-IN DATA-IN
~toHR = :
FAST PAGE MODE LOWER BYTE WRITE (EARLY WRITE)
trasp < trp
Vin — tar :
VlL - ‘CRP “"F tRPC
Vin — 232
- trc tec e trg —f \
Vi tere tep : tep
taco
Vig — toas \F_tCAS’—" H\"—‘CAs—" /7_—_
ViL — \ e / .
tasr T tesH tasc tean
e toan ]
Vin — ROW 7" COLUMN COLUMN
Vo — ADD N ADDRESS ADDRESS
trao— twes | twen twes ;
tweH——
Viy — tyyp ——=] et twe
ViL — h
YCWL——-' tow——
Vin—
Vi — 3 3%
tos L——I l——-— ton tos L—l |——— tow tos —-' ’——— toH
Vin = {~  VALID VALID A~ VALD
_ DATA-IN DATA-IN DATA-IN

DQg-DQus

trao—= twos
: - twer
Vin — twe 1L twp
ViL—

twes
twen

P!

trase tee

Vin — \ tar
Vi <

tcre - L2

|__° treo tee ' tep tec tcl:_— trsn —

Vg — \\ toas = toas = Z 45 \-“tcAS — }
Vi, — : A :

tere o I

) I_._. taco tec o tec oo tRsH

Vg — \ toas ~=— \——tcAs—-/g 1 4 \——tcw ——
ViL— A 3

tasn tesH tasc tean tasc | | tean

—— tR::sc toan ]

Vi~  Row " COLUMN COLUMN COLUMN
Vie— ADD \_ ADDRESS ADDRESS

i

tonr

B e R R

m DON'T CARE

L ns uigg
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KM416V1200A/A-L/A-F

CMOS DRAM

TIMING DIAGRAMS {Continued)

FAST PAGE MODE UPPER BYTE WRITE CYCLE (EARLY WRITE)

VlH -
Vie —

RAS

LCAS

=

DQ.-DQg

DQy-DQ4e

V{H —_
RA Vi —
Vi —
ViL—
ViH —

[CAS
ViL —
Vin —

A
ViL —
W VlH -
Vi —
oE Viy —
Vi —
Vi —
0Q:-0Qis "

Vior —

—trase [ tap
\ i ! /
! 44
CRP
|'—' taco tec tep tpc tep t=— - tRgh —
\ teas— \?‘— teas h\—— toas = /7]
\ 7 N 3 1/ /
tere tree
L
7 >r
tesn
tasr tran tasc tasc toan tasc toan
o foan oot fene]
4 row COLUMN COLUMN COLUMN
ADD ADDRESS ADDRESS ADDRESS
7 A
trap =1 twos | twon twes twes
twoH twen
twp —=f pr—t twp rei— twe
x
5 h
I low ——[ T lew O ton TiWL

l

Il

il

i

0099.0.0.0.0.0.9.0.9.0.99. 00’00000000000’00000000000000000’
T T o o

tos

tow

tos

tor

VALID VALID VALID
DATA-IN | DATA-IN DATA-IN
- [
FAST PAGE MODE WORD READ-MODIFY-WRITE CYCLE .
RP
trase
tar
\ tosH-
tcre —
[ tasH
L theo—ny PRWG i
W \ teas /—h\ toas /A
fere | Lo tosm ~ g
[‘_“ trco—=] trawe tor —] - task
teas % tons
T ] =N /N 7
kel X
as t t
m = =1 tcan |CWLL‘ Ase toan o trw ——
WA~ Row N7 COLUMN 7 COLUMN
ADD ADDRESS ADDRESS
. 1 . T
tmn"_r‘_ tres twe '_J/ traL Tom =1
y
XN o v
trwo
X tawo
0EA i
Lt toen , tos
Fe————trac toez ton
teac f
4
'y
toLz toLz

VALID DATA-QUT  VALID DATA-IN

VALID DATA-OUT  VALID DATA-IN

m DON'T CARE

S
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CMOS DRAM

KM416V1200A/A-L/A-F .

TIMING DIAGRAMS (Continued) -
FAST PAGE MODE READ—MODIFY-LOWER-BYTE-WRITE CYCLE

RAS
Vi
V
oA
Vi
Vin
[CAS
Vi
A Vin
Vi
Vin
w
Vie
& VlH
Vie
.V
DQ;-0Qs -+ "
Vior
Vion
DQy-DQ1s
Viol

tar

trase

trawe

tasn -\
tore fosn tep
trco =] . . .
\ e / cas /
tasr| | tRan ~1{ tasc
= = et towt
ROW x COLUMN COLUMN
ADD /N ADDRESS \ ADDRESS. -
tRADIL H twe -
R /
S p—

tan

taac

teac

torz —

VALID DATA-OUT  VALID DATA-IN

VALID DATA-OUT

OPEN

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

— V|H
RA.
Vi
Vi
UCAS v,
I
Vin
LCAS
Vi
VIH
A
Vi
_ Vin
W
Vie
ﬁ V'H
\
Vion
0000 o
Vion
DQy-DQ1s

1ot

tan

trage

N

tosk

trsH

p— trco =]

terwe

N

teas

N

toas

=t

tean
—

ASC

tran t
ROW

ADD x

COLUMN
ADDRESS

tew

taisc | toam

tewt

COLUMN
ADDRESS

trao 1——-—'

]

[—1an

p——trac

4

cLz

VALID DATA-QUT VALID DATA-IN

towz

VALID DATA-OUT VALID DATA-IN

vy
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KM416V1200A/A-L/A-F CMOS DRAM
TIMING DIAGRAMS (Continued)
RAS ONLY REFRESH CYCLE
NOTE: W, OE=Don’t Care
tRas tre
S N / \
temp tF\_Pc_‘ |_‘cfl‘_
UCAS \\/I.T - ‘ U
terp trec tere
Viy — "4 r__|
ws N/
Y R e

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

tras

(

GORKEXEXKEXIIIEKES

torm

R BB

tre
Vig —
m VlH v \
Bl T S -
tep
tosr
Vig — o
UCAS
Vi = e S )
tce tesh
—_— V= B
fcas ™ / \
VIL -
torr
Von—
DQ;-DQye M N
VoL — . 4

OPEN

m DON'T CARE

s v
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KM416V1200A/A-L/A-F

- CMOS DRAM

TIMING DIAGRAMS (Continued)
HIDDEN REFRESH CYCLE (READ)

th tac
: tras b thp —a o tras——=t trp =
VIH _ Ty t 1
AR N
RAS ViL — \ —! JZ X ,
- 1oRP —amd] taco tr H—-}
Vin — P d — torr ——{ - -
s \ 7
Vi —
- toRP -] .
——tCHR“‘
Vi — r
K Vi — \\ / /
t tas
— =]t < tean
,
A Vin— ROW COLUMN
Vi — ADDRESS ADDRESS

e,

tRRH —

ViH —
%%
. Vie—

taa ]—ton
toea
Vi — 4
OE A
Vi =~ A
[=—teac—= toez
trac
Vou —
DQ4-DQye VALID DATA-OUT
VoL — terz

HIDDEN REFRESH CYCLE (WRITE)

tras F tRp ——— tr

RAS Vi — \—'———(AR ———|

——
A

tasr tran

tasc

= tean

a o SR oess DO oy
— trao—] —twen

W TR R
Vin — ‘ J

OF T
Vi —

tos toH —a] .
VoH —
P vo, — I

toHR

m DON'T CARE
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KM416V1200A/A-L/A-F

CMOS DRAM

TIMING DIAGRAMS (Continued)

CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE

[~ tap
tras /

VlH -
ViL—

Vi— tesr
L[CAS
Vi —

tesr

tonn

tepr —— trsH
\ teas / -

[A—— thsn ]
\ tea /(Z_—

I traL
tasc tean
N VAV AV AV AV AV AVAVAVAVAVAVAVAVAVAVAVAVAVAVAY
I o W
READ CYCLE =R [
. Vk—
T WWW&(
Vin — N
OE ViL ~ z
fe—={ toga 1‘051‘: torr
e VALID DATA-OUT
VoL — torz

WRITE CYCLE

trwL

towe

twes

Vin — 77 AVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVA A N memus B pemd e Ry
W KRR ‘0’0’3‘0‘0‘0’0’3’0‘0‘0

twp

_ Vm—
OE
Vie ™

Von

OPEN

¥ VALID DATA-IN

DQ.-DQ
Qe —

READ-MODIFY-WRITE

T
_15_1 l.__tDH_.

A

tawp (b

tros
’—-— tewo b taw1L ——

Vih—7

Vi~

twp
e

taa

. Viu—
E VIL -

Vion —

N
toea / toeo
e ton—]
f
toe,

t
74 tos

K REEEKK

DQ;-DQye
! ! VoL —

]

VALID DATA-QUT VALID DATA-IN

m DON'T CARE

0 1ms ugg
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KM416V1200A/A-L/A-F CMOS DRAM

PACKAGE DIMENSION

42-LEAD PLASTIC SMALL OUT-LINE J-LEAD Units: Inches (millimeters)
1.070 (27.18) | ©0.025(0.64)
1.080 (27.43) ‘ MIN
I
iminininininininininisinininininini=nininis) ] 4;}) _
g1 8|= s 8|8
olo ~|~ N @ o"
) OlsE &z sis 2%
38 23 8ls =|s
clc slo c|le ©|°
@) U
:))
N U N A A 5 O -
0.026(0.686) 0.130(3.30)
1 0.030(0.76) 0.140(3.56)

(D3] 0.004(0.1)

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

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

2623 - /‘“'\ 0-8°

N0000000000 QONOONORN00" [ s

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

0.016(0.40)
0.024(0.60)

gtubuuguuiy googoouogot

25(22)

0.004(0.10)
0.841{21.35) MAX g 0.010(0.25)
HE
0.821(20.85) 3
0.829{21.05) °
] 0.00a.y LSHHHHHH] i
4
0.036(0.925) | 0.0100.34) l I 0.031(0.80) S
I 0018(0.36) ' ' Tvp 8
o

1154
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