KM416C254B/BL/BLL CMOS DRAM

256K x 16 Bit CMOS Dynamic RAM with Extended Data Out

FEATURES GENERAL DESCRIPTION

« Performance range: The Samsung KM416C254B/BL/BLL is a CMOS high
speed 262,144 bit x 16 Dynamic Random Access

tRAC | teac | tRe thCJ Memory. Its design is optimized for high performance

KM416C254B/BL/BLL-5 | 50ns | 17ns | 90ns | 20ns | applications such as personal computer, graphics and

KM416C254B/BLBLL-6| 60ns  17ns | 110ns 2dns high performance portable computers.

KM416C254B/BL/BLL-7 | 70ns  20ns \T 130ns  29ns The KM416C254B/BL/BLL features EDO Mode
operation which allows high speed random access of

- Fast Page Mode with Extended Data Out memory cells within the same row. CAS-before-RAS

- Byte word Read/Write operation ) refresh capabiliiprovides on-chip auto refresh as an

. CAS-before-RAS refresh capability alternative to RAS-only refresh. All inputs and outputs

+ RAS-only and Hidden Refresh capability are fully TTL compatible.

» Self Refresh operation (LL-ver)

« TTL compatible inputs and outputs The KM416C254B/BL/BLL is fabricated using

« Early write or output enable controlled write . Samsung'’s advanced CMOS process.

- Triple +5V+10% power supply

- Refresh Cycle

-512 cycle/8ms (Normal)

-512 cycle/64ms (L-version)

-512 cycle/128ms (LL-version)

Power Dissipation

-Standby : 5.5mW{Normal)
1.1mW(L-version)
0.83mW(LL-version)

-Active (50/60/70 ): 605/495/440 mW

« JEDEC standard pinout

« Available in plastic SOJ and TSOP Il
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KM416C254B/BL/BLL

CMOS DRAM

PIN CONFIGURATION (Top Views)

+ KM416C254BJ/BLJ/BLLY

+ KM416C254BT/BLT/BLLT

+ KM416C254BTR/BLTR/BLLTR

veer] 1 0 40 |p vss vee 119 40 "D Vss vss ] 40 1 | vee
pai 2 39 1 DQs DQ1 ] 2 39 [C1 DQre DQis 1] 39 2 1 oQn
D2 3 38 |1 DQs DQz M]3 38 [ DQ1s DQis 0] 38 3|0 DQ2
DQs [] 4 37 1 DQ1a DQs ] 4 37 D DQa DQ1a (] 37 4 [0 DQs
D« s 36 1 DQ1a DQ4 ] 5 36 =D DQ13 DQ1a 1] 36 s [ DQa
vee d 6 shy Vec ] B 3511 Vss Vss 1] 35 6 [0 vece
- s Das ] 7 34 1 pare oQnz T 34 7 | oas
DGs o 7 34 P DQr DQs ] 8 33 1 pon pan o 23 8 | 0as
DQs [ 8 33 0 DQ par ] 9 32 -1 DGro DQro o 32 9 | par
Dar g o 32 [ DQ1wo DQs 1] 10 31 1 DQs DQs (1 31 10 11 DQs
DQs [] 10 31 b pas
NC. O 11 30 g N.C.
NC. d 12 29 1 (CAS N.C. T} 11 30 [£1 N.C. N.C. ] 30 11 |71 N.C.
Wiz »s [0 UCAS N.& o112 29 11 [CAS LCAS 0] 29 12 :UEC-
aA5 ] 14 7hoe W] 13 28 [ UCA UCAS 1] 28 1B3OW
Ne. o 15 06 | As RAS ] 14 27 |0 OE OE ] 27 14 [T RAS
'A‘ 16 o5 N.C. ] 15 26 [T As As ] 26 15 711 N.C.
° g H A7 Ao ] 16 25 o A7 AT ] 25 16 [T Ao
A7 24P As A ] 17 24 |71 As As ] 24 17 [ A
Az (] 18 B P A po ] 18 23 As As o] 23 18 o A
As 119 22 O As Az ] 19 22 D As As ] 22 19 |1 A3
vee [ 20 21 [ vss vee T 20 21 [ vss vss ] 21 20 Vee
-/
Pin Name Pin Function
Ao-As 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
Vce Pawer{+5V)
N.C. No Connection
374
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KM416C254B/BL/BLL CMOS DRAM

ABSOLUTE MAXIMUM RATINGS

Parameter I Symbol Rating Units
Voltage on any pin relative to Vss ‘ ViN, Vout -1~+7.0 \Y)
Voltage on Vcc supply relative to Vss Vee -1~47.0 Vv
Storage Temperature Tstg i -55to + 150 E C
Power Dissipation “ Pp N 1 ] ,W |
Short Circuit Qutput 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 OPERATlNG COND'T'ONS (Voltage referenced to Vss, Ta=0 to 70 C)

Parameter Symbol Min Typ i Max Unit
Supply Voltage vee 4.5 5.0 5.5 \
Ground Vss 0 T 0 0 V o
Input High Voltage VIH 2.4 - - Vcc+1A o VV o
Input Low Voltage ViL :;0 — B d.érim | \ o

DC AND OPERATING CHARACTERISTICS

{Recommended operating conditions unless otherwise noted)

Parameter Symbol | Min 1 Max | Units
Operating Current’ KM416C254B/BL/BLL-5 110 mA
SrE ARS . . KM416C254B/BL/BLL-6 lcct - 90 mA
(RAS, CAS, Address Cycling @trc=min.} KM416C254B/BL/BLL-7 80 mA
Standby Current oo | 9 A
(RAS=UCAS=LCAS-W=VH) c Lo m
RAS-Only Refresh Current* KM416C254B/BL/BLL-5 110 mA
(UCAS=LCAS=ViH, RAS, Address Cycling @ trc=min.) KM416C254B/BL/BLL-6 lecs ) % mA
' ' ’ ’ KM416C254B/BL/BLL-7 80 mA
e B
KM416C254B/BL/BLL-5 70 mA
Hyper page Mode Current” i
EAE X S KM416C254B/BL/BLL-6 Icca - 60 mA |
: {RAS=VIL, UCAS=LCAS, Address Cycling « trc=min.) | KM416C2548/BL/BLL-T 55 mA i
! A i )
Standoy Current__ _ mﬂggggﬁ - 22)0 ‘ T:
RAS=UCAS=LCAS=W=Vcc-0. : -
RAS-UCAS=LCAS-W=Vec0.2y) | KmatecosaBLL | 10| sA
N . - | |
CAS-Before-RAS Refresh Current* KM416C254B/BL/BLL-5 p 10 mA ‘
(RAS and UCAS=LCAS Cycling @ tec=min.) KM416C254B/BL/BLL-6 lccs - 90 mA
B ) ’ KM416C254B/BL/BLL-7 80 mA
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 . KM416C254BL lecr - - 300 1A
UCAS=LCAS= 0.2V ' ;
Din=Don't Care, TRC=125¢8 Tras=Tras min.~300ns
Self Refresh Current
RAS=UCAS=LCAS=0.2v KMt ‘
W-DE=A0-As=VCC-0.2V or 0.2V 416C254BLL lccs - 200 | #A
DQ1-DQ16=Vcc-0.2V, 0.2V or Open ; 1
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KM416C254B/BL/BLL CMOS DRAM

DC AND OPERATING CHARACTERISTICS (continued)

(Recommended operating conditions unless otherwise noted)

Parameter Symbol Min | Max | Units

i Input Leakage Current
{Any input 0 ViN <2 Vcc+0.5Y, all other pins not under test=0 volts.)

W 10| 10 | wA
|
| L
|

Output Leakage Current

- 1 A
(Data out is disabled, OV < VouT < Vcc) low 10 0 | “
Output High Voltage Level (loH=-5mA)} VOH 2.4 -V
Output Low Voltage Level {loL=4.2mA) ‘ VoL - 0.4 \

*NOTE: lcct, ocs, locs and {cce are dependent on output loading and cycle rates. Specified values are obtained with
the output open. lcc is specified as an average current. In Icc1 and iccs, address can be changed maximum
two times while RAS=VIL. In Iccs, address can be changed maximum once within one hyper page cycle.

CAPACITANCE (Ta-25'C, vco=5V, f=1MHz)

‘ Parameter ~ Symbol Min l Max Unit
Input Capacitance (Ao~As) ‘ CiNt - ; 5 pF
Input Capacitance (RAS, UCAS, LCAS, W, OE) i C»Né - - 1 7 ) : pF
Input Capacitance (DQ1~DQ16) Coa - ‘ 7 pF

AC CHARACTERISTICS (0 c~Ta<70C, Vcc=5V - 10%, See notes 1,2)

Test condition : Vin/Vi=2.4/0.8V, Voh/Vol=2.0/0.8V, Output loading CL=100pF

\ -5() -6 T
| Parameter Symbol— T - | Units © Notes
Min | Max | Min | Max | Min| Max
\ !
Random read or write cycle time 1RC 90 . 110 130 i \ ns
 Read-modify-write cycle time tRWC 7*77135 _ - 155 185 ) \ ns ]
Access time from RAS e ‘ 50 60 700 ns 34,11
Access time from CAS teac | 17 | 17 . 20 ns | 345
Access time from column address taa 25 ‘ 30 l,, 3 t ns | 311 |
CAS to output in Low-Z tolz 3 L 3 | 3 l ns 3
Turn-off delay from CAS 1 tcez 3 l 13 | 3 15 3 20 J ns ¢ 714
. ; - . .

Transition time (rise and fall) L 2 ; 50 2 50 2 504 ns o2 |
RAS precharge time tap 30 " 40 50 ,,,,,‘, ns
RAS pulse width thas 50, 10000 60 10000 70 10,000 ns | -
RAS hold time w7 17 o0 ons l _
CAS hold time tosh 40 50 60 ‘ ns oL
TAS pulse width toas 810000 10 10.000 15| 10000 ns e
- . . i i S e g ‘ T
RAS to CAS delay time trep L 200 37 20 45 20! 50 ns 44‘
— - : : ' SR B e
RAS to column address delay time ~ tRAD 15 251 15 3704 15 3571 ns 11
' CAS to RAS precharge time tcae 5 5, o5 i ns

. . . ‘ : i . ,_#,,,,
Row addresiset-uptime tASR 0 0 0 Jr ns
Row address hold time tRAH 10 10 10 | ns ‘

(*) -50ns Product : Output Loading (CL)=50pF, Vcc=5V + 5%
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KM416C254B/BL/BLL CMOS DRAM

AC CHARACTERISTICS (continued)

| -5() 6 T

Parameter Symbol~7M. " il Max | Min ‘ Max Units | Notes

in ax i !

Column address set-up time - tasc 0 0 0 ns B
 Column address hold time o tom 8| 10 15 ns ]
 Column address hold time referenced to R_AS ) Ctar | 40 45 5|  nms 6 |
Column address to RAS iead time tRAL 25 30 35 ns |
Bea(ﬁ:lgﬂrpﬁapd set-up time 7 ~ tRes 0 0 0 ns o
Read command hold time referenced to CAS tRCH 0| 1.0 0 ns 9
Read command hold time referenced to RAS i | RRH R 0 ns 9
Write command hold time o twon 10 | 10 10 ns |
Write command hold time referenced to RAS twer 40 |45 | 50 ns 6 |
Write ¢ gngand pulse width - twp 10 s 10 o 1 Q o ns
Write command to RAS lead time L L5l fns
Write command to CAS lead time fom 81 10 B
Data se;-uptime | tos ,‘,,,,9 | ! 0 0 ons | 10
Dataholdtme e 10 10 15 ns | 10
Data hold time referenced to RAS 7 - tDHR 40 45 55 ns 6
Eqresh period (Normal) o tREF 8! 8 | g8 ms |
Refresh period (L-version) - 64 64 64 ms | |
Refresh Period(LL-version)ﬂ - tREF - J?ﬁ, 71728 ) 128 ms :
Write command set-up time twes 0 0 o] ns 8
CAStoWdelaytime | towo | 40 2 50 s 8
RAS to W delay time ] | wmwo | 7380 | 8| | 9 s 8
Column address to W delay time tawD 48 55 60 ns 8
CAS precharge to W delay time _ | tomwo| 53 L e ns |
CAS set-up time (m-before—m refresh) | tesn |10 1] 10 ns ‘T
CAS hold time (CAS-before-RAS refresh) e 10 o 10 ns |
RAS to GAS  precharge time Lo 8 5. | 8 ns |
CAS precharge time (C-B-R counter testcycle)  terr 20| 204 | 25, 0
Access time from CAS precharge 30 3B 0 ns 3
Hyper Page mode cycle time 2 NS s 12
Hyﬂ[age mode read-modity-write cycle time ooy 81 Lons 12
il\—sr;i)rrecharge time {Hyper Page mode} 10 10 ‘3 ns
@Mﬁg\{vidth (Hypgr Page moder)r 1005 7760 100K7> 1005;7 ns
RAS hold time from CAS precharge _teop 30 : 35 i
OEaccesstime . toea 15 5] 20 ns
,ﬁ to Output in Low-2 Stz 3 : 31 ns
OF to data delay toeo | 13 ' 157 - s
“Qutput buffer turn off delay time from OE 4 toEz ’ 3 v 13 ‘ 3 1* 7 71;5 20 } ns 7

(" -50ns Product : Output Loading (CL)=50pF, Vcoc=5V - 5%
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KM416C254B/BL/BLL CMOS DRAM
AC CHARACTERIST'CS (Continued)
? -5() -6 -7 1
Parameter Symbol Units © Notes
Min | Max Min | Max Min | Max
OE commend hold time tOEH 13 15 20 ns E
Qutput data hold time ‘ tDoH 5 5 5 ns ;
Output bufter turn off delay from m tRez 3 13 3 15 3 20 ns 7,14
Output buffer tur off defay from W ez | 3] 18] 8] 15 0] ms | 7
W to data delay tWED 13 15 20 | ms B
OF to CAS hold time _tocH 5 5 5 ns |
CAS hold time to OF fewo | 8! 5 5 ns
OEprechargetime tee | 5 5 5 ns
W pulse width {Hyper Page Cycle) twee 5 5! 5 | ns B
RAS pulse width(LL-ver) trass | 100 100 100 us 13
RAS precharge time (LL-ver) trRPS 90 110 130 ns 13 |
CAS hold time (LL-ver) s -50 -50 | -50 ns | 13
(*) -50ns Product : Output Loading (CL)=50pF, Vcc=5V + 5%
KM416C254B/BL/BLL Truth Table
RAS LCAS UCAS w OE DQ1~DQs DQs-DQ16 STATE
H X X X X HI-Z HI-Z Standby
W e T X iz iz i~
L L CH H L DQ-OUT HI-Z Byte Read
L H L Ho L HI-Z DQ-OUT Byte Read
L L L H L DQ-OUT DQ-OUT Word Read
L L " | L H DQ-IN . Byte Write |
LML L H - DQ-IN Byte Write
Lol L L H DQ-IN DQ-IN Word Write
L L L H H HI-Z HI-Z -

L= u g
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KM416C254B/BL/BLL CMOS DRAM

NOTES

1.

15.
. tcp is specified from the last CAS rising edge in the previous cycle to the first CAS falling edge in the next cycle.
17.
18.

16

An initial pause of 200¢s is required after power-up followed by any 8 ROR or CBR cycles before device operation
is achieved.

. VIH{min) and ViL{max) are reference levels for measuring timing of input signals. Transition times are measured

between Vit{min) and ViL(max) are assumed to be 5ns for all inputs except tHrC and tHPRWC.

. Measured with a load equivalent to 2 TTL loads and 100pF
. Operation within the trRcp(max) limit insures that trac(max) can be met. trco(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.

. Assumes that trcp > treD (max).
. tAR, tWCR, tDHR are referenced to tRaD(max).
. This parameter defines the time at which the output achieves the open circuit condition and is not referenced to

VOH or VoL,

. twes, trRwo, tcwb and tawp are non restrictive operating parameters. They are included in the data sheet as electric

characteristics only. If twcs > twes(min) the cycle is an early write cycle and the data output will remain high
impedance for the duration of the cycle. If tcwp >tcwo(min), trwp > tRwo(min) and tawp > tawo(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.

Either trcH or tRRH must be satisfied for a read cycle.

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

write cycles.

. Operation within the trRab{max) limit insures that trac{max) can be met. trap{max) is specified as a reference point

only. If tRaD is greater than the specified trRap(max) limit, then access time is controlled by taa.

. tasc > tcp min, Assume tT=2.0 ns
. 512 cycle of burst refresh must be executed within Bms before and after self refresh in order to meet refresh

specification (LL-Ver)

. If RAS goes high before CAS high going, the open circuit condition of the output is achieved by CAS high going. If

CAS goes 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.

tcwp is referenced to the later CAS falling edge at word read-modify-write cycle.
tewl is specified from W falling edge to the earlier CAS rising edge.

CAs N / X

\ t
tasc | | tean <~

T R

. lowo
i_-—w—- towe

=l

19. tesr is refernced to earlier CAS falling low before RAS transition low.
20. tcHR is referenced to the later CAS rising high after RAS transition low
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KM416C254B/BL/BLL CMOS DRAM

RAS } /—

tesa
G e =

21. tos, toH, is independently specified for lower byte Dingi-g), upper byte Ding-16)

E:/Ts__—\

UCAS
DQ1-DQs R R R
ton
DQs-DQ1e RN S,
W
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KM416C254B/BL/BLL

CMOS DRAM

TIMING DIAGRAM

WORD READ CYCLE
NOTE : DIN=OPEN

UCAS

LCAS

=

DQ1~DQs

DQs~DQ1s

ViH
Vi

ViH
ViL

ViH
Vie

ViH
ViL

ViH
Vi

ViH
Vi

VIH
Vi

ViH
Vi

trc

tre

- = X

[— toRP —e

tcrp "
|-—- trCD tRSH
— \ CAS
© XX N

).t(ip, tRcD tRSH

[— tcRP —=

:\22::1 ‘_\\ tcas

te——tRAD—*

RAL

TASR = tran tASC 1eed Fe—tCAH—]
- ADDRESS X ADDRESS ¥
|

— *RRH —

tRCcH

YO ATATN
- I £
teAc——] toez
tRAC —] teiz [ toEz —=|
- OPEN DATA-OUT }————
- "
[e— tcaC —= tcez
taac— T toLz — l—toez —
- 4 2L
OPEN DATA-OUT e
- toz k- 8

@ Don't Care

L ungg
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KM416C254B/BL/BLL

CMOS DRAM

TIMING DIAGRAM
LOWER BYTE READ CYCLE

NOTE : Din=OPEN

LCAS

g

DQ1~DQs

DQs~DQis

ViH —
ViL —

ViH —
ViL —

Vie —

ViH —
Vi

ViH
ViL —

ViH —
ViL —

ViH —
Vi —

VIH

tras trp
A\ / b
tcrp
|-—~ '——(RPC—‘\
tcsk \—
tcrp
trRCD tRsSH
tcas ———— -
XXAK \ Y/
[+—— tRAD——{
tRat tRAL
[ tASR - tasc t—1CAH -~
ROW N COLUMN
ADDRESS J ADDRESS
tRCH
t-— tre! a——tRAH —=
p
taa.
[e— toea —=1 /
tcez
fe— tCLZ —
tcac [+— tOEZ —=y
p!
OPEN {m DATA-OUT }——
) 7
OPEN

m Don't Care

s u g
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KM416C254B/BL/BLL

CMOS DRAM

UPPER BYTE READ CYCLE

NOTE : DIn=OPEN

RAS

UCAS

]

DQ1~DQs

DQ9~DQ1s

ViH
ViL

ViH
Vi

ViH
Vi

Vi
Vi

ViH
Vi

ViH
ViL

ViH
ViL

ViH
ViL

tre

tcrp
’-——— tRCD

r*=—1CRP —*

tcrp

|e——— tRAD —]

traH
letash =l tasc

tRAL
[Fe—tCAH—]

ROW A COLUMN
N ADDRESS N ADDRESS

}—ARCS——

ra— tOEA ——

OPEN

ra———tCAC ———a

fe— tCLz——I

traC

tcez

Fe—10EZ —of

QOPEN

DATA-OUT ]

bl

KE Don't Care

<
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KM416C254B/BL/BLL

CMOS DRAM

WORD WRITE CYCLE (EARLY WRITE)
NOTE : Dour=0PEN

LCAS

=

ViH —
ViL —

. VH—

DO -~DQs

DQo~DQ16

ViL—

ViH—
ViL—

ViH —
ViL—

trC
tRas tRP
\h )\
tore tosH [+—tcRP —=
l——‘ trco tRSH
torp tesH -.——tCRP4-
’-—A trCD tRSH
; ; ’, < \ toas
——tRAD—
traH tRAL
e TASR - tASC | tcAH—»]
ROW I COLUMN °
ADDRESS 4 ADDRESS
towe
tRwL
twer
twes
m—— re—tWCH—
tos [—1DH
s )|
"
T
1OHR —~]

tos

re— {DH—~

DATA-IN

TR XKD

SOOTTOCTN

tDHR

m Don't Care

0 s v
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KM416C254B/BL/BLL CMOS DRAM

LOWER BYTE WRITE CYCLE (EARLY WRITE)
NOTE : Dout=0OPEN

tRAS 1RP.

ViH — —3\ /l—\.

RAS
ViL— K A

Fﬂa [— tCRP —*
—_ ViH—
ViL—

tesH

tcre Fe—tcRp.
— trRCD: tRSH
ViH — N tcas "4
LCAS
- W -,
[+—— tRAD—»{
: trAL
b tasr il tasc le— tcAH —o|
ViH_
A m ROW COLUMN
ViL— . ADDRESS L ADDRESS
tewr {
tRwL
twer
twes o
— VH-— oH—>
7 RO LR RRIIXHIXIAXIAX
ViL— N 2
— VH-—
OE
LT
tos
= r+—tDH

ViH —
ViL— X

ViH—
ViL—
M Don't Care
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KM416C254B/BL/BLL CMOS DRAM

UPPER BYTE WRITE CYCLE (EARLY WRITE)
NOTE : Dout=0OPEN

trRC

tRas tap

VIH — \

tcRp tcsn |——tcnp—.
I__. trCD RSH
ViH _ X tcas
UCAS
w— XXX ! A,
toRP
Vi —
= - XXX ) W
ViL —

fa—— tRAD—]

tRAL

tASA r-tR—A'i- tASC [ y-—tCAH%
A - ROW ) COLUMN
viL — ADDRESS 4 £ ADDRESS P
' !
toewt 1
| tRwL

twer

re——TWCOH —

ViL — N p.
— VH —
o XOXOXOOOCOOKKXKKX
Vie —
Vi _
OOh~DQs
ViL —
tos LmH_'
ViH — i b
ViL —
} tDHR
@ Don't Care

g

o -
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KM416C254B/BL/BLL CMOS DRAM

WORD WRITE CYCLE (OE CONTROLLED WRITE)
NOTE : Dout=OPEN

—trRC

trP

tRAS
— Vi _ -\

ViL —
tcre tosk |+— tcrr—
treo tRSH
__ VH Y tcas 7
UCAS
w - XXX AN L

— tCRP—{
tcrp
%—' trRCD tRSH
. Vn— Y tcas 7
[CAS \ /
- XXX N\ 14

e——tRAD ——

)
(

tRAL

tRAH
F—tASR—~ i tASC |+ [— tCAH—

S oss KOOOOOOUXX
Vi — . ADDRESS ADDRESS
—tcm%

- KRR KR YRRITXITITD

V|H—>:\ :::C:: C:: CC! »
oF ViL — |toED ~tOEHN<><>O<><><><>O<><><><><>O<:

F—tos— p——1oH—

ViH — 2 \
DQ1~DQs DATA-IN
ViL — A 7
e 10S — Ftw—
VIH _ s \
ViL — " A

m Don't Care
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KM416C254B/BL/BLL

CMOS DRAM

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

RAS

UCAS

LCAS

=

DQ1~DQs

DQe~DQus

tRC—

trp

VIH . Yy

ViL — \(

tcRe

)Z;——mpc——‘ \\—_

Vid —

N

treo

tCsH

tcrp

Vil

’-— tcrP—

JR\ o

7

tRAD oy
4 tRAL
[~ tasr—~| thay tasc —| —— 1CAH—~
i
Vi — <>0<>< ROW COLUMN )
Vie — ADDRESS Jf 3 ADDRESS

<—tCWL—-|

tRwL

ViH — —twp
e SOOI

ot o = QOOOXXXY!
Vi —

[—tos -~ p——1tDH~——

ViH — \

D oo XA
Vi 7

VIH —

ViL —

@ Don't Care

L s ungg
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KM416C254B/BL/BLL CMOS DRAM

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

tRAS

s ViH _ _——#\

—tosH

tCRP
l-—~ tRCD tRSH
Vi _ e tea
s - XX X

CAS ViH —
LCA!
tRAL
r——tRAD —>
tRAH
- tASR - tAsCH— r—‘CAHﬁ—I
A M- ROW X COLUMN ><>0<x
ViL — ADDRESS ADDRESS

pe———towL——

TRWL

=
< =
F I
[

TS

VIH —
viL ™ L

DQe~DQ1s

[~—tos— f——tDH—oH

DATA-IN

KOLRQLOOOARXN,

M Don't Care

s ugg
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KM416C254B/BL/BLL

CMOS DRAM

WORD READ-MODIFY-WRITE CYCLE

UCAS

LCAS

gl

DQ1~DQs

DQo~DQus

ViH
ViL —

ViH —

ViH _
ViL —

VH
Vit —

tRwC
tRAS tRP-
N / N\
N i
ta
tcRP
tRcoD tRSH
\ tcas /
Q0 \
—1ar
tore) tRco tRsH
tcas
\
{ /
W N )
le— tRAD —
tAsr | | tRad tasc | |toAH
tcsH
ROW COLUMN Y
ADDR. J L ADDRESS
tawo -——tRWL—-{
tewp towL
N IR
tRwD N T
1
‘ [~ tcLz~
F—1cACT—=
‘! —toED—=
{ taa toez fos| |toH
tRac
NS vaLD ) { VALID N
} ‘DATA-OUT b DATA-IN ¥
t—tcrz—~
F—tCACH—
—10ED—
tax toH
——{toEz |tDst— —
tRAC
A VALID VALID N
X LDATA-OUT> < DATA-IN ¥

M Don't Care
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KM416C254B/BL/BLL

CMOS DRAM

LOWER-BYTE READ-MODIFY-WRITE CYCLE

LCAS

=l

DQ:1~DQs

DQo ~ DQhe

Vih — — Y
ViL —

tcre

trwe

tras

tcrp

tRSH -

Vi
ViL

tasr

tcas

- tASC‘1

tcaH
—

ViH
Vi

COLUMN
ADDRESS

~—\RWLI

towl

ViH
Vie

ViH
ViL

trwD

toea—|

ViH

toLz—

teac

r—— trac

tOED
toez

tos| | toH

ViL —

ViH —

V.

VALID
DATA-OUT,

VALID

L DATA-IN .

OPEN

viL—

m Don't Care

=1 vty
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KM416C254B/BL/BLL

CMOS DRAM

UPPER-BYTE READ-MODIFY-WRITE CYCLE

UCAS

LCAS

]

DQ1~DQs

DQo~DQ1s

tRwe

traC

tRP-

VH == 4
ViL — \‘ /
tcrRp tAR
tRCD tRSH
ViH _ \ tcas /
tcre -tnmj
ViH _
ViL — \
F—tRAD—
tasR tRaH tasc | |tcaH
tesH
ViR — ROW ¥, COLUMN
ViL ADDR. ADDRESS
tawn -—tRWL—-I
towD- towe

ViH —
ViL—

ViH —
ViL—

r—tcLz—~
—tcac

OPEN

-—-toeo—-‘
toez

tRAC

L

VALID )
DATA-OUT,

tos| [ ton

iln

VALID
 DATA-IN ;

A

@ Don't Care

s v
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KM416C254B/BL/BLL CMOS DRAM

HYPER PAGE MODE WORD READ CYCLE

o - tRP

e e HRASP

- ) 1
P VIH L——tRHCP-j'
RAS Vi c— - tAHf/*%{‘ o
45 l
—tHPC tHPC tHPC ~
ke thoD——] tce tcP —-1
e ViH |- cae tcas tCAS E 1\ tcas | £
UCAS Vi Y <
o 1ASC
IRAHL 2 tCAH~—+ 4T tasc
ViH = \/\/ "‘m -\‘ n AT XN tons ¢ ’\ 1CAS
{CAS Vi — \ - tCAS —1 CAS i
! B H ) b—
ViR { ROW COLUMN COLUMN f coL. coL
A il \ ADDR ADDRESS J N ADDRESS J ADDR \ ADOR
l | tRCH
tRCS
| X
N s
o OO | 1 X
- tc|AC l—tcac — teac —
‘r— tCPA A4
‘ 1CPA —F—=
tan—-— teac 14 10CH I tcHo
O - ' \ XX
e tOEA
AE —toea
IS i
1 ‘ ;
tOEP +-t0EZ —~|
f—tCAC —= T
R — 1701 (HOEZ ~ 10EZ
ViK y VALID < H h >
DQi-DQs XA DATA OUT Y 7 4 Y
[—tCiz+
! VALID
‘OL'Z‘%" DATA-QUT !
i Vo tOEP +tOEZ —+
[ tcac—
b tRAC tooM 4»«4 Hioez | tOEZ
] \
ViH — 7 VALID
DQs-DQ16 1 \& DATA OUT .y ? ®< >
’-.tcua iy
! VALID
DATA QUT

m Don't Care

393

ELECTRONICS



KM416C254B/BL/BLL

CMOS DRAM

HYPER PAGE MODE LOWER BYTE READ CYCLE

RAS

LCAS

=

DQ1~DQs

DQo~DQ1s

Vi _

Vi

ViH
Vi

ViH _

Vi

ViH
Vi

ViH
Vie

ViH
Vic

A
ViL

Vi
ViL

tRASP ~— tRpP
\ tar tRHGP Z
. res
14
tcrp —[RPC.‘
W tasc | )| \_
tcsH.
tcRe tHPC tHPC !
[ tRco—— [—tce~] —tcp——] tRsH—1—~ |
W [——tRaD— \“_'fCAS"/ \——toas "—tCAs y
tasc N 3
1
tosH tas
tash tRAH 5 i 15
—tcAH tcaH [— tcan
ROW COL. COL. CoL.
ADDR. ADDR. L ADDR. ADDR.
N tRRH
|— RCS F—tRcH
KRR | o | RO
f—-tAA —f taa
[=— taa — p——tcPA tcpa
tcac
I ‘
—tcAG~ tDoH || toez tREZ
trac f
/ VALID VALID VALID ‘E
y DATA-OQUT DATA-OUT DATA-OUT 4
tez
OPEN

m Don't Care
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KM416C254B/BL/BLL CMOS DRAM

HYPER PAGE MODE UPPER BYTE READ CYCLE

tRASP I tRP
=== VM- 3 AR tRHCP
RAS
ViL— \ ; ’7 /
tcRP tHPC tHPC
F—— le—— tAcD ——— l—top— fb—top— ———tRSH—T—
_____ VmH_ ¥ Y N 4
UCAS e - [+ tcas— ——YCAsj A —tcas—-
Vit — W tRAD \‘ / \ \ /
tasc tRPC
tosH
toRP
o VH—
LCAS ; N
ViL— }
tasr tasc hsc
tRAK ‘C"HI toan le—— tcan
P  Row f coL. coL. coL. N
ViL— \ ADDR. ADDR ADDR. | ADDR.
tRAH
{"'mcs l-—tRCH
— ViH_
W
ViL— —tcac—
H ——*TA% taa
'——itAA T—ﬂcp — tcra
— VH-— toea P
ViL— /
ViH —
DQ1~DQs
ViL—
ke tCACH
tooH
tRAC 10EZ tREZ
VIH p ! -
DQs~DQ16 VALID VALID VALID >
ViL— \ DATA-OUT DATA*OUT, DATA-QUT
tcLz

m Don't Care
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KM416C254B/BL/BLL

CMOS DRAM

HYPER PAGE MODE WORD WRITE CYCLE (EARLY WRITE)
NOTE : Dout=OPEN

by
P
72

UCAS

[CAS

g

DQ1~DQs

DQy-~DQ1s

ViH
Vie

Vi

ViL T

ViH
Vio

ViH
Vi

ViH
Vi

ViH
Vi

Vin
Vi

V)

H

trRASP ——tae
\ taR {RHGP
;l
7
1GRP tHPC tHPC
trco: —tcP-~ —tcP~—— tRSH
'8
zg 5/1 \——ICAS——/ tCAs~[ -—tcas*V
L X
—a
tcre tapc tHec
tReD, [—tcp-— [+— tcp— tAsH
Zg: * !\FtCAS"— \PtCAS-'/ \btcw——f
b tRAD—| 3 I~
tAsc_L,-
tasR AcsH tasc| | tcam tasc! |toam
] = TRAH J’ [~tCAH~] f— [o——d
4
4 ROW COL. COL. COL.
. ADDR. ADDR. ADDR. ;‘ ADDR
twes tweH
!
Les) F-twen ‘tw_cs_ l—twecH
XXX O XOXXXX
5
!
CWL*—"JI 1 tCWL~—<f tewe !
tRWL————
£ G
7 b4
T 3y
tos toH toH
' [——1 [~ton~ [Ftos— l-tos—~ t—
/ VALID f vALID 7 Nf VALID
\ y DATA-IN DATA-IN 7 k. DATA-IN
{OHR
tos tos | |tow toH
t=tOH-~ P l-tDs~  —
- N VALID VALID ) VALID
- A N DATA-IN DATA-IN J DATA-IN
)-7 tOHR

M Don't Care

s ung
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KM416C254B/BL/BLL CMOS DRAM

HYPER PAGE MODE LOWER BYTE WRITE CYCLE (EARLY WRITE)
NOTE : Dout=0OPEN

“ - - thask [
FAS Vi JF f—————tan ] o = e tRHCP ]
Vil — . % /
|

! Y
| 1y R
Df/jp.l i t"tﬁi‘k,‘l
i i {¢
e VH— AN T 3y
UCAS )
Vi— .
toap tHPC P ——]

o] fe——-—1R0D - | e tCP = Ptgp_.l‘ tRSH—L—
V? L f————————
[CAS " ’ ) j !\“ tcas — 7 \"TCAS _ toas ——| ﬂt_
ViL— ——tn/\;a{ ) S N
tasc —— |
tasc| [tcas

tRAH —
A ik — ROW COLUMN GOLUMN 1} COLUMN X
Vit — . ADDR. ADDRESS ADDRESS ADDRESS

twes ‘N\’“Hﬁ 1 twes

tcan tasc| |tcaH

twes

tow: 7\,1‘ [ ‘tcw‘l —"| towl — Ll

]
< <
I
ol

. trw.
= Vi l/‘ ' 59 7
& 3= OO0 LQOOCROONCD
Vi — F d .
1e4
tns tDH ips toH tos toH
— S

ba-pas FaD Y, D o AVAY;
ViL — DATA-IN DATA-IN | DATA-IN >\/

oonsm 3 TR R

m Don't Care
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KM416C254B/BL/BLL

CMOS DRAM

HYPER PAGE MODE UPPER BYTE WRITE CYCLE (EARLY WRITE)

NOTE : Dout=0PEN

UCAS

[CAS

=

DQ1~DQs

DQo-~-DQ1s

VIH —
ViL—

ViH—
ViL™

ViH _
ViL =

ViH
Vi~

VIH —
ViL

tRAsP 4-{ L—trp
_ * ] k—ithcp
N (¢
144 ! .
HPC tHPC
tCRP
’-——4 tRCD b— tcPp—] fotop— tRSH —~—t—= }
w \-— tcas [ tcas — I -tCAS—=] /
‘ —4 i tapc
tcre
t—— tRAD——
tASC—T~
tasr —1 tosH T tasc tcan tasc| | tcar
- —t tRAH i CAH o] b o]
ROW ) COLUMN COLUMN 3 COLUMN Y,
ADDR. ADDRESS \ ADDRESS ADDRESS
] twer ‘ twes
WoS |1 e 4 twcs i l—twen
K ‘ | b.i xj :>\ 4
tCWL~——l [————tch—a] t WL—‘——'l
tRWL
| A¢
]
VAP,
| 1 |
[ L6
7
A : 3 :
ml 3y
[ ~tDHR»—%———r
tos toH tbs toH tos | |toH
|
VALID ) VALID f vaup ),
DATA-IN N DATA-IN | DATA-IN
1

M Don't Care

s ung
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KM416C254B/BL/BLL CMOS DRAM

HYPER PAGE MODE WORD READ-MODIFY-WRITE CYCLE

trasP tRP-+]
e V= TTTY tosu
RAS \ tar tHPRWG K
viL — 2
tcRP tRsH
[e——tRCD—] [e—tcP le—t tCRP —a=
ViH — ! a—
TCAS tcas tcas
UCAS
ViL — y \ ,Z \ ,Z
tcrp oo
—1TRCD—T+ [e-tcP— [ tGRP—=
. ViH— \ tcas \ tcas s
cas y \‘ ’/ \r ’[
[ tRAD -
{RaH tRAL-
+ +
tasm tasc AH tasc tcan
A ViH— N\ ¥ ROow COL.Y COL.}
vic— 7/ YADOR DDR, DDR
towl| lo— tRwL
trRCS
trcs! R‘;] -—-ltCWL
— VH— 4 b p
W / towp \-—TWP towo \"tWP
ViL— N
tawp tAWD
tRwD
ﬁ . %A i
Vit — ./ toen tor tH
le— tan —] |t
tRAC toez | tos
ta-tCAC +| I
ViH — — | =\
DQi~DQs K > >—_
Vit — b N\ A b
teLz)
VALID VALID VALID
| DATA-QUT DATA-IN DATA-IN
I | toep
toH toH
e ltaa—s] | L]
tRAC toEZ tbs
~tcac+{ | I
Vi — LY L
DQe-DQ6 X \ p—— —
IL— | N \ A
toz VALID VALID toz VALID VALID
DATA-OUT  DATA-IN DATA-QUT  DATA-IN

@ Don't Care
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KM416C254B/BL/BLL

CMOS DRAM

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

trASP trp
—_ VH _ L tosH r N
RAS e tap— ] HPRWG
ViL — \( il ,/ \
tche et tcrRP—
— ViH—
UCAS
ViL —
tcre tRSH
[—— tRCD— [—tCP-» (o1 tCRP—=
——— VH— N + - N r
A y N toas § to
Vie b tRAD = K b "\ 7
tRAH tRAL
tcAH
tasr tasc tasc tcaH
I
A Ve ROW f COL.X COL.
ViL — ADDR, ODR. DDR,
towL l—1
tRCs <___| tR‘"i[ RWL
|——— towt ‘—-|
— ViH — \
W tewn \*twp- towo \‘-TWF’
vic tawo tawDs
trwo tcpwo
T
BE ViH — ces
ViL — . toED toH toH
le—t1aa
tRAG | toez tos
le- tCAC
ViH — L \ L
DQ1~DQs R ——— x X }— ?—
Vi . 7
VALID VALID VALID VALID
DATA-QUT DATA-IN DATA-OUT DATA-IN
ViH —
DQ9o~DQ1s OPEN
ViL —

M Don't Care
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KM416C254B/BL/BLL CMOS DRAM

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

R tRASP tRP
Vi — _3\«——— - tosH - - tHPRWG —
RAS (+——tAR ——
ViL — b b I
tcre tRsH i
e tRCD—] fa-top—| ._Htcnp—-l
— VH — h toas / Y teas i
UCAS
Vi — y \t 1/ \t 7
tcRP tRPC
____ ViH — 4
LCAS
VL — t
l— trAD |
thaH tRAL-
tAsR tasc [~ toan tasc - tcan
Vil — _ADDR.I \ADDR ADDR Y ' *I
1 ,_.l tRCS [ tRwe
tRGS oL 4 (GWL‘—-l
— VK — /\ '4 ! b
W / 7 town \"tWP towp N—twe
Vie LL = —--taWD N tawp 5 '
~—tRwi-
Vi — loea ¢ e
OF /
Vi 7
ViH —
DQ:~DQs OPEN
ViL —
toEn tE?H
H —
DQo~DQs
L —

VALID VALID VALID VALID
DATA-QUT DATA-IN DATA-QUT DATA-IN

KZE Don't Care
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KM416C254B/BL/BLL

CMOS DRAM

HYPER PAGE READ AND WRITE MIXED CYCLE

. Vin

RAS ViL

UcAs V™

Viu

—  Vn
LCA

CAS ViL

A ViH

Vie

W ViH

ViL

oF ViH

Vi

VIOH
DQ:~DQs

VoL

Vion
DQe~DQ16

Virou

tce
tRasp
X READ(tCAC) 1 READ(tCPA) | WRITE i READ{tAA) 4 X
N | | | N
T T .
[ taR——= tHPC. tHPC tHPC ——
tce tcp
fo— tCP—f
Y b 4 \ 4 X toas | FF
[——tcas \O—YCASH/ tcas —-} /
X K 7 - K 7
——— tAR——= tHPC tHPC tHPC
tcp tce
fa—1CP—w]
\ —\ \ X teas [ £ |
\-tc»xs \k— TCASH/ N— tms——} /
K K 7 U o K b
tRAH
tcan
IASR' tasc | [tcan tcan tasc| |tcar tasc
po—ey i %U\SC‘— et
I
Row‘x COLUMN KA COLUMN 3 COLUMN - coL.
ADDR/\ ADDRESS ADDRESS ADDRESS . ADDR
T h ] ' 1
tRCcs tRCH tRCH
[ t—tacs
! tRcH _q_}._ s tweH
XN \ N NX&
; — twee
tweo
XXX 71
y 1
toEA ] twez toH . tRez
b teac—| S— - - —
L tan twez tos
traC toLz
| /J  vaup © VALID  vauDp | N vmﬂ}_
\tDATAvOUT DATA-QUT, DATA-IN Y Y DATA-QUT]
K ﬂ \ 7
108A |o—my twez toH tRez
f—tcac— ] tan =
b tAd — o twez tos J
tRAc - oz =
| | -
J vALD " VaALID " vauD "} { VALID }___
XDATA-OUT L DATA-QUT Y\ DATA-IN ‘4 DATA-OUT)

m Don't Care
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KM416C254B/BL/BLL CMOS DRAM

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

Dout=0OPEN
tre
tras | tAp
— VH— ! ¥\
RAS N N
ViL— K
CRP I~ tRPC~ .
— ViH— 4
UCAS ‘<X>/
ViL —
LCEE [+-tRPC =~
Vi "4 !W
LCAS
ViL—
task| | tran
A Vik— ROW 3
ViL— ADDR.
CAS-BEFORE-RAS REFRESH CYCLE
NOTE : W, OE, A=Don't Gare
tRC
tRP tRAS | tAP
— VH— 4 \ S -\
RAS \
ViL— tere \‘ }‘__mpc___
f—tcP—
Vin fcsr .
— — CHR
UCAS
w-_/ N LXUXNIAX,
~ter tcsr
— ViH— 4 N — tCHR
LCAS
w_ /N J SESS N
torrF
bai-pas " N o
~DQs PEN
! ViL — 4
toFF
Vin— \
DQo~DQ1e } OPEN
ViL— b

KX] Don't Care
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KM416C254B/BL/BLL

CMOS DRAM

CAS-BEFORE-RAS SELF REFRESH CYCLE (LL-Version)

NOTE : W, OE, A=Don't Care

ps)
w

UCAS

LCAS

DQ1~DQa

DQo~DQ1e

ViH —
Vi —

NH
Vie —

VIiH —
viL —

ViH —
ViL —

ViH —

ViL —

tesa |

tRPC ————

N

|Gl

L tchs

>

tcsr

m\

tcez
—e
N
Y OPEN
tcez
-
N
' OPEN

KXJ Don't Care

s uig

ELECTRONICS

404



KM416C254B/BL/BLL

CMOS DRAM

HIDDEN REFRESH CYCLE (READ)

bo—- E— ——1{RC —-- - —— —t— ——————{pC——
= - tRAS -—————- pe—1RP = o tRAS
A ViH — \ 'y _\\
ViL
| tcrP
—tRCD tRSH tcHR
\ l
—_ Vin— N/ ]
UCAS X ! \
ViL — / 7
tcrp i J
‘-ip— [— —tRCD -~ FA—KRSH——-‘ :‘——tCHRH
. ViH— \
LCAS >_( >_( Y \ { /
viL— 4 [+~ tRAD—] K Z
traH ;
= tAsrR = 1ASC l—tCAH J
P { ROW COLUMN
ViL — ADDRESS ADDRESS
!
’——1RCS tRRH*J
— ViH—
w
ViL—

—— A ————

- TXXXRAIXLL

XL RXTIIRXX

[
AR

|
|
I

X

s 1CEZ —o]

trez

tCAC— ] = — twEz — 1
- o ——toEZ 1 - —
tRAC - e
ViH —
DQ1~DQs v OPEN DATA-OUT >7
L ‘ ‘
‘ [ tRe2
i -tcez—+
+———1CAC——~ twez
— e twEZ—
07tcu7—l
| —————1t0EZ —
- - -tRac ]
VIH — X
DQs-DQre OPEN DATA-QUT —
L — ¥

KXE Don't Care

s ugg
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KM416C254B/BL/BLL

- CMOS DRAM

HIDDEN REFRESH CYCLE (WRITE)
NOTE : Dout=0PEN

RAS

UCAS

LCAS

g

DQ+~DQs

DQse~DQ1s
Vi

ViH —
Vi —

VIH —
ViL —

ViH —
ViL

ViH —
ViL —

ViH —
ViL —

VIH —
ViL —

Vik —

L —

- X

tRC

tRC

tRAC

trcD

Y

tRco

R

[+———tRAD ——

Ftnp—- f«———tRAC tRP—~

tRSH ——= fe——tCHR——

tASR -« |stRAH 1ASC [+ f—tCAH
\ ROW COLUMN ¢
ADDRESS ADDRESS

o~ KXHXKXXXXOOQOOOOOOOONXXXX

!-_.

F— tDH —=

DATA-IN
b

RQQOUX XXX HIHAN

[+— tDH —=]

3

L msung
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KM416C254B/BL/BLL

CMOS DRAM

CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE

[N

tRP.
ViH— tRAS -.’
S N
ViL— 7
.tCSR_ teptT — tRsH
____ VH— | r
UCAS teHR N teas / 7
ViL— K K
tcsR fopr - thsw ]
o VH— CHR tcas — 7
[CAS N / /
ViL— 7 A 4
tRAL
fe—tASC—>{ [e—-tCAH —
Vin— COLUMN
ViL— ADDRESS
tRRH
READ CYCLE tos | |4
tcAC— tRCH

.

w2~ KXROROCKREK
w
ViL ™

=~ XXX XA

—-l—-twsz
}vtoa«-— | Ltaaw
L terr toez
Vin— f VALID B
DQi-DQre |, DATA-OUT ,>__
WRITE CYCLE tRwL
tRwL
twes
tweH————{

w
viL = N

e = T XXX, XXX XX XX,

ViH
DQ1~DQ1s
viL —

READ-MODIFY-WRITE

OPEN

aal tDS{ HtDH—'—
/ VALID N
y DATA-IN i 4
tawo fe-towL ]
trcs
tcwo — tRWL—=

— Vi —
ViL—

X [twp
N KCRORO0C

! taa
o— VH— toea
OE X X X X X X X \_L‘—'
viL — /><>< ><><><><><><><> / toen fon

T
tcnz| toEZ tos

VH
DQ1~-DQ1s
Vi

T

p b

4

IR XOOOO000
VALID  VALID

DATA-OUT DATA-IN m Don't Care
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KM416C254B/BL/BLL CMOS DRAM

PACKAGE DIMENSION

40-LEAD PLASTIC SMALL OUT-LINE J-LEAD Units: Inches (millimeters)
1.020{25.91) 7 : F 0025(0 64)
T T 103025 18) - B I MIN
N

|
-
i

o T o e e e s Y O s s e O 1 o e O o s B o

A]AA” | Iy

32385 55 %8

so -z S o 2@

O 5l 5w T |& ‘Jg‘ﬁ

%1% 93 3.5 m\m

| oo Sl oo o}o

O I )t
I G B e

| 0.026(0.66) N : 0.130(3 30)<

v 0.030(0 76) T 01400356

] 0.004t0.11: “

|
0.016(0.41) }_‘ 4 }_; 0050 (127 _‘ ' 0.050(1.27)
0.020(0 51) TYP ’ e

40 LEAD PLASTIC THIN SMALL OUT-LINE PACKAGE TYPE (Il)
(Forward and Reverse Type)

BAAHARRAAR HARHAREARAARH —

BEEHEHEEEEE EEHEEHEHEE |
1 ] gi;g
y AY

0.80 TYP 0.25 |
0.35 | 0.805 TYP %
0.40
060
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