LH6VA4256

CMOS 1M (256K x 4) Dynamic RAM

FUNCTION

262,144 words x 4 bit

Access time: 100 ns (MAX)

Cycle time: 190 ns (MIN)

Fast page mode cycle time: 60 ns (MIN)
Power supply: +3.3V 0.3V

Power consumption (MAX):
Operating: 126 mW
Standby: 0.54 mW

Built-in latch circuit for row-address,
column-address, and input data

OE = Don't care in early write operation

RAS only refresh, hidden refresh, and
CAS before RAS refresh capability

On-chip refresh counter
512 refresh cycle/8 ms

Packages:
20-pin, 300-mil DIP
26-pin, 300-mil SOJ
28-pin, 8 x 13 mm? TSOP (Type )

DESCRIPTION

The LH6V4256 is a 262,144 word x 4-bit dynamic
RAM which allows fast page mode access. The
LH6V4256 is fabricated on SHARP’s advanced CMOS
double-level polysilicon gate technology. With its input
multiplexed and packaged in the standard 20-pin DIP,
26-pin SOJ, or 28-pin TSOP (I) packages, itis easy to
realize memory systemswith low power dissipation and
large memory capacity. The LH6V4256 operates on a
single +3.3 V power supply and the built-in hasing

voltage generator circuit.
PIN CONNECTIONS
20-PIN DIP TOP VIEW
)
o] 1e 20[1Vss
110, 2 19110,
WE[] 3 18[11/0,
RAS[] 4 17[]CAS
Nc] 5 16[1OE
A 6 15[ Ag
Al 7 141A;
A 8 13[1 Ag
A 9 12[ 1A
Vec[C|10 1114,
—

6V4256-1]

Figure 1. Pin Connections for DIP P ackage
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CMOS 1M (256K x 4) Dynamic RAM L HeV4256
26-PIN SOJ TOP VIEW 28-PIN TSOP (Type I) TOP VIEW
)
10, 1e 26[ 1Vgg NC IZ(1 ° 2&?] NC
110, 2 25[11/10,4 OE[] 2 27 [Ag
E[ 3 24:||/& cas] 3 26 [1A,
RAS[] 4 23| ]CAs 105 ] 4 25 ]Ag
Ne 5 22[10E o, ] 5 24 [As
Vgs [ 6 23[1A,
NC[] 7 22[INC
NC[] 8 21[JNC
A 9 18[1Ag NC[] 9 20 [1Vce
A,[10 170A, 110, []10 19 1A
A0 11 16[1Ag 110, []11 18 1A,
A;O12 15[ Ag WE []12 17 A,
Vec[13 14[1A, RAS []13 16 [ 1A,
~— NC []14 15 [INC
6V4256-2 \ )
6V4256-3

Figure 2. Pin Connections for SOJ P ackage

Figure 3. Pin Connections for TSOP Package
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LH6V4256

CMOS 1M (256K x 4) Dynamic RAM

110, 10, /03 10O,
(1 )—?—,—@ 18—(@19
— OE CLOCK
OE (@9 GENERATOR
DATA IN DATA OUT Vgg
BUFFER BUFFER GENERATOR
v ) R/W CLOCK
WE @ GENERATOR *
‘ 10V
Py ) CAS CLOCK 20)Vss
CAS @7 GENERATOR
L
El x
<
o|a
— MEMORY Q 8
— RAS CLOCK ~ o
RAS (4)—— ARRAY [l
G GENERATOR 1048576 BITS | = | 2
w |3
> -}
&g109
ROW n|©
sopess | BETESH
COUNTER
ROW
DECODER
ADDRESS
BUFFER
T s
Ay A, A, A; Ag A; Ag
NOTE: Pin numbers apply to the 20-pin DIP. 6V4256-4
Figure 4. LH6V 4256 Block Diagram
PIN DESCRIPTION
PIN NAME FUNCTION PIN NAME FUNCTION
Ao— As Address input /01 —1/04  Data input/output
RAS Row address strobe Vce Power supply (+3.3 V)
CAS Column address strobe Vss Power supply (0 V)
WE Write enable NC No connection
OE Output enable
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CMOS 1M (256K x 4) Dynamic RAM

L H6V4256

/0, 10, 105 10,
10—an—@)—G
oE@ OE CLOCK
OE (2 GENERATOR
DATA IN DATA OUT Vgs
BUFFER BUFFER GENERATOR
o= ) R/W CLOCK
WE {2 GENERATOR *

‘ 20) Ve
= ) CAS CLOCK 6)Vss
CAS @ GENERATOR

Ll

Elx

<

o8

ol o

— MEMORY =0

— RAS CLOCK S| W
RAS 13— ARRAY o | A
¢ GENERATOR 1,048,576 BITS z |z
=

Hls

> -

Z10

ROW n|©°
sopRess || RETRESH
COUNTER
ROW :
DECODER
ADDRESS
BUFFER
Ag A A, Aq Ay As Ag A, Ag
NOTE: Pin numbers apply to the 28-pin TSOP (Type I). 6V4256.5
Figure 5. LH6V 4256 Block Diagram
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LH6V4256 CMOS 1M (256K x 4) Dynamic RAM

ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT NOTE
Applied voltage on all pins —-05t0 +5.5 \Y 1
Output short circuit current 50 mA
Power dissipation 1.0 \W
Operating temperature 0 to +70 °C
Storage temperature —65to +150 °C

NOTE:
1. The maximum applicable voltage on any pin with respect to Vss.

RECOMMENDED OPERATING CONDITIONS (To=01to+70°C)

PARAMETER SYMBOL MIN. TYP. MAX. UNIT
Vce 3.0 3.3 3.6 \Y,
Supply voltage
Vss 0 0 0 \%
ViH 2.3 Vce +0.3 \%
Input voltage
ViL -0.3 0.6 \%

CAPACITANCE (Tp=0to+70°C,f=1 MHz,Vcc=3.3V0.3V)

PARAMETER CONDITIONS SYMBOL MIN. MAX. UNIT
Ap— A C 6 F
Input capacitance 0 8 N1 P
RAS, OE, CAS, WE Cin2 7 pF
Input/output capacitance /101 — 1/04 Coum 7 pF

DC ELECTRICAL CHARACTERISTICS (TAo =0t0+70°C, Vcc = 3.3V £0.3 V)

PARAMETER CONDITIONS SYMBOL  MIN. MAX.  UNIT NOTE
Average supply current in normal operation lcc1 35 mA 1,2,3
ft‘;"r’]%'%’ycr‘#gzgt in RAS = CAS > Vce - 0.2 V lcc2 0.15 1
Average supply current in fast page mode lccs 30 1,2
Average supply current in CAS before RAS refresh cycle lcca 35 1,2,3
Average supply current in RAS only refresh cycle Iccs 35 1,2,3

OVvVsVpnN=48YV

<<% % 233 3

Input leakage current 0 V except on test pins ILi -10 10
0OV<Vour<48YV _

Output leakage current Output in high-impedance state o 10 10

Output ‘High’ Voltage lout = -200 pA VoH 2.15

Output ‘Low’ Voltage lout =1 mA VoL 0.4

NOTES:

1. Specified values are with outputs open.

2. lccy, lees, lccs, and Iccs depend on cycle time.

3. Cycle time is 190 ns. Address transition is once at RAS = V|4 and once at RAS = VL.
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CMOS 1M (256K x 4) Dynamic RAM

L H6V4256

AC ELECTRICAL CHARACTERISTICS 1'% 34 (Ta=01t0 +70°C, Vcc = 3.3V 0.3 V)

READ CYCLE
PARAMETER SYMBOL MIN. MAX. UNIT NOTE
Random read or write cycle time trc 190 ns
Access time from RAS tRAC 100 ns 5
Access time from column address taa 50 ns 5
Access time from CAS tcac 40 ns 5
Access time from OE toea 35 ns 5
Row address setup time tasr 0 ns
Row address hold time tRAH 15 ns
Column address setup time tasc 0 ns
Column address hold time (RAS) tcaH 20 ns
Column address delay time (RAS) tRAD 20 50 ns 6
Column address lead time (RAS) RAL 50 ns
RAS pulse width trAS 100 10,000 ns
RAS precharge time trp 80 ns
CAS precharge time (RAS 1) tcrp 0 ns
CAS delay time (RAS) trRcD 25 60 ns 7
CAS lead time (RAS) trRsL 30 ns
CAS pulse width tcas 40 10,000 ns
CAS hold time tcsH 100 ns
OE lead time (RAS) troL 0 ns
Output data disable time (CAS) toFr 30 ns
Output data disable time (OE) toez 30 ns
Output data hold time (CAS) tsoH 0 ns
Output data hold time (OE) tooH 0 ns
Read command setup time (CAS) trcs 0 ns
Read command hold time (CAS) tRCH 10 ns 8
Read command hold time (RAS 1) tRRHP 10 ns 8
Read command hold time (RAS 1) tRRHN 115 ns 8
Transition time (rise and fall) tr 3 35 ns
Refresh time interval tREF 8 ms
NOTES:
1. For proper memory function, at least 200 ps of pause time should
be kept after power on, followed by several dummy cycles. When
RAS =V, is continued for more than 8 ms, the same dummy cycles INPUT 23V
should be given. Usually eight ordinary refresh cycles should be LEVEL 0.6V
ven.
2. '?’he required V¢ current (Icc) during power on depends on the input OUTPUT
levels pf RAS. If RAS =V, QQring power on, the deyice goes into JUDGMENT SiSVV
an active cycle, and I exhibits large current transients. It is rec- LEVEL

ommended that RAS tracks with V¢ or be held at a valid V,,, during
power on.

AC characteristics assume ty = 5 ns.

AC characteristics assume the following condition (see figure at
right).

Load condition for 1TTL + 30 pF.

trap (MAX) is the maximum point for trap Where trac (MAX) is

ensured, and does not represent a limit of operation. If typ = thap
(MAX), the access time comes under the control of tya.

trep (MAX) is the maximum point for kcp, where tgac (MAX) is

ensured and does not represent a limit of operation. If tgep = trep
(MAX), the access time comes under the control of tcac.

The operation is ensured when either tggn, tRryp: OF trep IS satisfied.

6V4256-6
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LH6V4256

CMOS 1M (256K x 4) Dynamic RAM

FAST PAGE MODE CYCLE

PARAMETER
Fast page mode cycle time
CAS precharge time
CAS precharge access time
Read-write cycle time (page mode)
NOTE:

1. trwe trwps tawp: towps @nd terwc are not restrictive operating parameters and does not represent a limit of operation.

WRITE CYCLE

PARAMETER

Write command setup time (CAS)
Write command hold time (CAS)
Data input setup time

Data input hold time

CAS setup time
Write command lead time (RAS)
Write command lead time (CAS)
Write pulse width (WE)
OE hold time (WE)

NOTE:

1. tywcs and toys are not restrictive operating parameters. If tycg 2 tywes (MIN), the cycle is an early write cycle

SYMBOL MIN.

tpc 60
tcp 10
tcacp
tPRWC 125

SYMBOL MIN.

EARLY WRITE
twes 0
twcH 15

tps 0

toH 20

OE CONTROLLED
tcws 0
tRwL 30
tewL 25
twp 15
toeH 20

and data out buffers remain inactive until CAS rises again.

MAX.

55

MAX.

READ-WRITE CYCLE/READ-MODIFY-WRITE CYCLE

PARAMETER
Read-write cycle time
WE delay time (RAS)
Column address delay time (WE)
WE delay time (CAS)
OE delay time
NOTE:

1. trwe tRwor tawps towp @nd teryyc are not restrictive operating parameters and does not represent a limit of operation.

CAS BEFORE RAS REFRESH CYCLE/HIDDEN REFRESH CYCLE

PARAMETER
CAS setup time (RAS)
CAS hold time (RAS)
RAS ¢ CAS precharge time (RAS 1)
RAS « CAS precharge time (RAS 1)
WE precharge time (RAS)

SYMBOL MIN.

trwe 260
tRwD 135
tawp 85
tcwp 65
toED 25

SYMBOL MIN.

tcsr 0
tcHR 20
trrcP 10
tRPCN 115
twrp 0

MAX.

MAX.

UNIT
ns
ns
ns
ns

UNIT

ns
ns
ns
ns

ns
ns
ns
ns
ns

UNIT
ns
ns
ns
ns
ns

UNIT
ns
ns
ns
ns

ns

NOTE

NOTE

NOTE
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CMOS 1M (256K x 4) Dynamic RAM L H6V4256

tre
tRas trp
oae ViH— \ / \
RAS
ViL— xt 72 \_
tcas
trep trsL tcrp
—— V,u— N 4
cAs [ H
ViL— \ 7Z
tres
tesH treH
trAD tRAL
tasr | | _tran
A A, VHT ROW ><ﬂ COLUMN y
0""78 v — ADDRESS X ADDRESS £
tRRHP
tRRHN
WE IH
e / \
tasc tcaH
troL

toea torr

tan tson

teac toez

trac tooH

10, - 110, Vor— { VALD 5%5
VoL — \

N_DATA-OUT #

6V4256-7

Figure 6. Read Cycle
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CMOS 1M (256K x 4) Dynamic RAM

LH6EV4256
tre
tras ‘ rp
mac VM \ J‘ )
RAS
Vi — xt 7 \_
tRaD tRsL
trep teas - tegp
VA \
CAS M
Vi — N
tcsh
tasr | | _tran tasCler| |~_tCAH
A A, VHT ROW / COLUMN
0778 v, — ADDRESS \_ADDRESS
tW+C§ twen
Vin—
WE M 7/
sl ton
Vih— VALID
NOTE: OE = Don't Care 6V4256.8

Figure 7. Write Cycle (Early Write)
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CMOS 1M (256K x 4) Dynamic RAM

L H6V4256

tre
tras ‘ trp
— Vy— N\
RAS M J N
V||_* \( 7
tcsh
trep tcas tcrp
towe
— Viy—
CAS
ViL— W A/
tRAD ‘
tasr | | tran_ tasc tean
A A, VHT ROW COLUMN
07T vy — ADDRESS ADDRESS
-~ =tcws
tRrwiL
twp
WE IH
ViL— \K_J/
toen
— V- s X
OE v, / \
toep
toez _ |lbs toH
Vig— >< VALID
V0, - Oy Vi — DATA-IN
6V4256-9
Figure 8. Write Cycle ( OE Controlled Write)
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LH6V4256

CMOS 1M (256K x 4) Dynamic RAM

trwe
tras trp
RAS M
ViL— xt 7 \
trep tcrp
e ViH— 3
CAS
A \
tcsH
traD
tRAH
tasr| | tasc tean
A-A. VIHT ROW %/ COLUMN
0 8 Vi — ADDRESS /Y  ADDRESS
trwp tRwi
tawp towL
tres towp twp
o= ViH— 2 3
WE Vi / X
toen
Vi / 3
OE ViL— \ Z \
teac toED
tan foez
_ ] Y
/0y - 110, V1ioH { >< ><><>< ><
oL ~ N Z
VALID VALID
DATA-OUT DATA-IN

6V4256-10

Figure 9. Read/ Write Cycle
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L H6V4256

CMOS 1M (256K x 4) Dynamic RAM

TT-9S52V\9

(€) LnO vLva (2) LnO-v1va (1) LnO-v.1va
anva anva drva
L7/ X 77 \_£77 AN
AN Vi Vﬁ AN 7 zﬁ AN 7
' 340, ' 440, vy
z30y | v, Vo, V30,
U<OH
N\
<<H <<« <<«
._Ow;
\ /
n_Iw_w: mOw_H
f ss3daav SS3”aav Ss3yaav |y ss3ayaav
. NAN10D NINNT0D 4 NINNT0D | |4 MOY
- *owﬁ ——
HvOy osvy HYDy | [0SV, HYY) | sy
n_u<uu n_U<Uu I<UH
IWUH—
i N \ \
N | 7 N7 \
VG 1SYy d9) ' BN d9) SV, [SEXN
S Od) Ody
|/ " \
7 N
n_mu ._<N_u n_<w_H
w<w_u

‘n__>
‘IO>

‘1__>
‘I_>

‘J__>
\I_>

‘n__>
\I_>

‘n__>
‘I_>

Yo/ - To/l

w<-o<

SVvO

Svd

Figure 10. Fast Page Mode Read Cycle
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CMOS 1M (256K x 4) Dynamic RAM

LH6V4256

CT-952VvA\9
ale)1uod =30 310N

XX (€ A_“_/___.._«\F//E MVA (@ n_/____.._«»g X XX (0] A_u/___.._«»,qo XVQA X H”___» 01 - Yo/

HG, sqy ~THg) S, THq Awﬂ
7 —TA
/ Chipy 3M
Somy oMy ™| |Somy
SS3dAav SS34aav SS3daav | ss3yaav — "N a0y
NINNT10D NINNTOD NANNTOD| | 4 MO —Hip
T HYY, osv T, osv) T Avo Hvey | 859
—+| [=osvy
HSD,
A \ _p
N\ / ﬂ N\ _Hi, SYO
\ N
EER = dop SO, dop Svo,
SV, od) ody asy,
— / \ —TA
m|9\ / —Hip %
N
dyy avyy
Sva,

Figure 11. Fast Page Mode Write Cycle
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L H6V4256

CMOS 1M (256K x 4) Dynamic RAM

€T-95ZVA\9
NI 77X _Lno NI L 1nO NI Y 7" 1n0 TN von - Top
v.ivd vivad v.ivd /V1IvVa V.1va / \ VLva £ — Holi
N/ A
Hay 730" [T vy Hay N&u - W, Ha) ove,
mQH\V -— o f—
O<Ou wDu O<Uu IOO”_ <mOu
<m_Ou
- |- V30, 730, v,
Dm_Ou Dmou n_m_Ow O<O”_
Hooy| [T HOOy | [~ T moﬂ
{ y =
A 30
\ / \ I 30
n_o<0u n_o<ou
\ -
N\ N\ N\ \ A 3m
N~y \ \ \I_> —_—
dvy dvy amoy Ty amo,
My amdy Mo, SO¥)
.:SOH D>><H D>><H I_\SU« D>><H
$S3”Aav $S34aav 3 $S3daav ss3daav =TA 8y .0
NWNT0D 4 NWNTOO 4 NWNT0D MOY —Hiy VTV
Tosw Tloswi | Tlosvy ‘mm,&*
HYD) HYO, HVO) HV)
/ \ / \ \ —a
\ N/ N/ N\ A svo
N/ N/ \ —HpA —
w<Uu n_Uu m<Uu n_Uu m<UH
J_ww; O>>mau O>>w_n; QOKH
y -
N o svd
N A
D<w_u
n_w_u ImUH
w<w_u

Figure 12. Fast Page Mode Read/Write Cycle
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LH6V4256 CMOS 1M (256K x 4) Dynamic RAM

tre

tras . trp

\ | W

tasr | | RAH

po-hs V- o MXXX XHXXXIHXXHHXXXX

NOTE: CAS ='H, WE, OE = Don't Care

6V4256-14

Figure 13. RAS Only Refresh Cycle

tre
tras ‘ trp
— V- p / \
RAS v, _ N\ \
tesr tehr trpcp

tRreN
— V- N
CAS v, _ }/ \

NOTE: WE, OE, A, - Ag = Don't Care R

Figure 14. CAS Before RAS Refresh Cycle
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L H6V4256

CMOS 1M (256K x 4) Dynamic RAM

9T-95ZvA9
2/ 1no-vlva X
TN arnvAa 7
O<w_u
<<H
730, v,
u_n_OH <m_Ou
\ \
) \
e
VHANY /
NHed)
[y dHaY) SoH)
SS3JAav \ SS3daav
NANTOD £ MO
osv) Ly |-
HVD) HY, dsv)
:_<m”_ D<NJ
N
[ | \
e aHD, sy, aoy,
\ N N
\ N~
dy ’ SV dy Svd
o) oY,

\I_O\_> v
\IO\_>

—p
—Hip

=iy
—Hip

—ip
—Hip

o/ - ol

w<-o<

SVO

Svd

Figure 15. Hidden Ref resh Cycle
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CMOS 1M (256K x 4) Dynamic RAM

LH6V4256

PACKAGE DIAGRAMS
20DIP (DIP020-P-0300A)

20 11
7 S\
7.05[0.278]
Q 6.65 [0.262]
NI TN EN TN TR TR TN}
1 10
24.75 [0.974]
24.25 [0.9565]
7.62 [0.300]
3.65[0.144] R b (-
3.25 [0.128]
[ A 4.40 [0.173]
y | 4.00 [0.157]
3.40 [0.134]
3.00 [0.118]
- J ‘« 0.51 [0.020] MIN ‘/L - \«
2.54[0.100]  0.56 [0.022] 0.30[0.012] 0° TO 15°
TYP. 0.36 [0.014] 0.20 [0.008]
MAXIMUM LIMIT
DIMENSIONS IN MM [INCHES] S0 s Pt o .
20-pin, 300-mil DIP
0.25 [0.010]
0.15 [0.006]

N
|\ )
LT LT LT T B N N A Iy
1 5 9 13
17.40 [0.685]
17.00 [0.669] 0.20 [0.008]
1.10 [0.043]
j i 3.70[0.146]
i 1.70 [0.067] | 3.30 [0.130]
0.50 [0.020]

127 [0.050] J L

26S0J (S0J026-P-0300)
26 22 18 4 000000 *
(1 i s e s I | e
(( A ] )
7.90[0.311] 8.50[0.335] 7.00 [0.276]
7.50[0.295] 8.30[0.327] 6.60 [0.260]
\ 4

TYP.
0.53 [0.021]
0.33[0.013]
DIMENSIONS IN MM [INCHES] '\,\"MA,\)I(I',\';"S&" |_L|||\'>|A|ITT
26S0J-2
26-pin, 300-mil SOJ
SHARP
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CMOS 1M (256K x 4) Dynamic RAM

L H6V4256

28TSOP (TSOP028-P-0813)

0.28[0.011]  0.55[0.022]
0.12 [0.005] TYP.

IV —
28 [ I00000ANNN00TS

A

12.60 [0.496]

12.00[0.472]  13.70[0.539]
12.20 [0.480]

11.60[0.457]  13.10 [0.516]

°

1 14

8.20[0.323]
" 0.20 [0.008]

7.80 [0.307]
0.10 [0.004]
0.15 [0.006]
1.10 [0.043] DETAIL
| 0% [0.035]
[ ) 1.20 [0.047] 0-10°
( N} ' MAX. il
[
0.425[0.017] T 0.425 [0.017] L %
0.20 [0.008
0.00 {o.ooo} 1.10 [0.043]
0.90 [0.035]
MAXIMUM LIMIT 0.20[0.008] __||_
0.00 [0.000]

DIMENSIONS IN MM [INCHES] MINIMUM LIMIT

28TSOP

28-pin, 8 x 13 mm? TSOP (Type I)

ORDERING INFORMATION

LHEV4256 X - ##
Device Type Package Speed

I— 10 100 Access Time (ns)

J D 20-Pin, 300-mil DIP (DIP020-P-0300A)
K 26-Pin, 300-mil SOJ (SOJ026-P-0300)

CMOS 1M (256K x 4) Dynamic RAM

Example: LH6V4256D-10 (CMOS 1M (256K x 4) Dynamic RAM, 100 ns, 20-Pin, 300-mil DIP)

lT 28-Pin, 8 x 13 mm2 TSOP (Type I) (TSOP028-P-0813)

6V4256-17
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