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LH21256/7/8

NMOS 256K (256K x 1) Dynamic RAM

FEATURES
e 262,144 x 1 bit organization

e Access times: 100/120/150 ns (MAX.)
e Cycle times: 200/230/260 ns (MIN.)

¢ Page mode operation (LH21256)
* Nibble mode operation {LH21257)
Byte mode operation (LH21258)

e Power supply: +5V +10%

Power consumption:
Operating: 440/440/385 mW (MAX.)
Standby: 27.5 mW (MAX.)

TTL compatible /0

Built-in gated CAS function

Separate /O allows Early-Write action

Available for read modify write RAS only
refresh, hidden refresh, CAS before
RAS refresh

256 refresh cycle (refreshing time 4 ms)

Built-in high output bias generator circuit

Packages:
16-pin, 300-mil DIP
16-pin, 325-mil ZIP

DESCRIPTION

The LH21256/7/8 is a 262,144 word x 1 bit dynamic
RAM fabricated using N-channel 2-layer polysilicon gate
process technology. With mulitiplexed address inputs
and standard 16-pin DIP/ZIP packages, it is easy to
comprise memory systems with high speed, low power
consumption and large memory capacity. The
LH21256/7/8 operates on a single +5 V power supply.
The built-in high output substrate bias generator circuit
eliminates sensitivity to undershoot on the input signals.

PIN CONNECTIONS
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Fig. 1. PIn Connectlons for DIP & ZIP Packages




LH21256/7/8 NMOS 256K (256K x 1) Dynamic RAM
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Figure 2. LH21256/7/8 Block Diagram

PIN DESCRIPTION
SIGNAL PIN NAME SIGNAL PIN NAME
Ao - Ag Address input Din Data input
RAS Row address strobe Dour Data output
CAS Column address strobe Vee Power supply (+5 V)
WE Write enable Vss Power supply (0 V)

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL RATING UNIT NOTE
Supply voltage Vr -1.0t0 7.0 v 1
OQutput short-circuit current lo 50 mA
Power consumption Po 1.0 w
Operating temperature Topr 0to +70 °C
Storage temperature Tstg -§510 +150 °C

NOTE:
1. Referenced to Vss
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NMOS 256K (256K x 1) Dynamic RAM LH21256/7/8
RECOMMENDED OPERATING CONDITIONS (Ta= 0to +70°C)
PARAMETER SYMBOL MIN. TYP. MAX. UNIT NOTE
Vce 45 5.0 5.5
Supply voltage ' 1
PPly 9 Vss 0 o o
Input voltage Vi 24 6'5_ " 1
ViL -1.0 0.8
NOTE:
1. Referenced to Vss
CAPACITANCE (Vec =5V £10%, Ta =0to +70°C, f = 1MHz)
PARAMETER SYMBOL MIN. TYPICAL MAX. UNIT
Ao - As,
Input capacitance Din, WE Cint 5 pF
RAS, CAS Cinz 7 pF
Output capacitance Dour Cour 7 pF
DC CHARACTERISTICS (Vcc= 5V £ 10%, Ta= 0to +70°C)
PARAMETER SYMBOL MIN. MAX. UNIT NOTE
A | t LH21256/7/8-10 — 80
verage su curre
in norg\al oszryation LH21256/7/8-12 lect - 80 mA 1.2
LH21256/7/8-15 — 70
Average supply current in standby mode lccz — 5.0 mA 1
A v c . LH21256/7/8-10 — 60
verage supply curren
in RAS only refresh time | LH21256/7/8-12 leca — 60 mA 1.2
LH21256/7/8-15 — 55
A | . LH21256-10 — 50
e
pversge suply curent [\ arase.1z o = e ]| ma | 12
LH21256-15 — 40
A \ : LH21257-15 — 65
erage su curren
invnibgle m:gey LH21257-10 locs — 49 mA 1.2
LH21257-12 — 49
A | ' LH21258-10 —_ 60
in byte mode | " LH21258-12 Icca = 55 mA 1,2
LH21258-15 — 50
CAS before RAS LH21256/7/8-10 — 65
average supply current LH21256/7/8-12 lccs — 60 mA 1,2
in refresh cycl
In refresh cycle LH21256/7/8-15 — 55
OV<ViN<ESV
Input leakage current oVon ';I" other pins Iy -10 10 HA
0V<Vour<65V
Output leakage current Output in high- low -10 10 nA
impedance state
Output "High" voltage lout = -5 mA Vor 24 — v
Output "Low" voltage lout = 4.2 mA VoL — 0.4 Vv
NOTES:
1. The output pins are in high-impedance state.
2. lce, leca, loca and Iccs depend on the cycle time.
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LH21256/7/8

NMOS 256K (256K x 1) Dynamic RAM

AC CHARACTERISTICS" %3 (Vo =5 V £ 10%, Ta = 0 to 70°C)

PARAMETER SYMBOL LH21256/7/8-10 | LH21256/7/8-12 | LH21256/7/8-15 uNIT | NOTE
MIN. MAX. MIN. MAX. MIN. MAX.
Random read/write cycle time tac 200 — 230 —_ 260 - ns
Read write cycie time lawe 240 — 275 —_ 310 — ns
Access time from RAS taac — 100 — 120 — 150 ns 4,8
Access time from CAS tcac — 50 — 60 — 75 ns 5,6
Output turn-off delay time torF 0 30 0 35 0 40 ns
Rise and fall ime tr 3 35 3 35 3 35 ns 3
RAS precharge time tap 85 —_ 100 — 100 — ns
RAS pulse width trrg 100 10,000 120 10,000 150 10,000 ns
RAS hold time tran 50 — 60 — 75 — ns
CAS precharge time [ 25 — 0 — a5 — ns
CAS pulse width cas 50 10,000 60 10,000 75 10,000 ns
CAS hold time tcaH 100 — 120 — 150 — ns
CAS hoid time (CAS before RAS) [ 100 —_ 120 - 150 — ns
CAS set up time (CAS before RAS) trcs 10 —_ 10 - 30 — ns
RAS/CAS delay time taco 20 50 25 60 30 75 ns 7.8
CAS/RAS precharge time tcap 10 — 10 — 30 — ns
Row address setup time tasr [ — 0 — 0 —_ ns
Row address hold time tran 10 — 15 — 20 — ns
Column address setup time sc 0 - 1] — 0 —_ ns
Column address hold time 1caAH 25 —_ 25 — 45 — ns
Column address hold time from RAS tar 75 — 90 — 120 — ns
Read command setup time tRes [ — 0 — [} — na
Read command hold time trcH [} — 0 — [} — ns 11
Read command hold time from RAS [ 10 — 10 — 20 — ns 1
Write command setup time twes 0 — 0 — [} —_ ns 10
Write command hold time twcH 35 — 40 — 45 — ns
Write command hold time from RAS wea 85 — 100 — 120 —_ ns
Write command pulse width twe 35 — 40 — 45 — ns
Write command RAS read time tAwL 35 — 40 — 45 — ns
Write command CAS read time lowL 35 — 40 — 45 — ns
RAS write command delay time tawo a5 — 120 — 150 — ns
CAS write command delay time tewo 45 - 60 — 75 —_ ns
Data input setup time tos 0 — 0 — 0 — ns 9
Data input hold time toH 30 — 30 —_ a5 — ns 9
Data input hold time from RAS toHR 80 — 90 — 110 — ns
Refresh ime ReF — 4 — 4 — 4 ms
RAS precharge CAS hold time tarc 0 — 0 — 0 —_— ns
NOTES:
1. For properoperation, at least 500 yis of pause time after power-on 8. trco (MIN.) = tran (MIN.) + 2tr + tasc (MIN.).
followed by several initialization cycles (usually 8 ordinary refresh 9. tps and tpw are given with respect to the fall of CAS in the
cycles) should be given. Early-Write cycle and fall of WE in the read/write cycle and the
2. AC characteristics assume tr = 5 ns. (t7 refers to the transition Read-Modify-Write cycle.
time between Vi and ViL.} 10. twes, towp and trwp are the specified points of the operating
3. Timing measurements are referenced to Vi (MIN.) and Vo mode, and do not represent a limit of operation. When twcs 2
(MAX.). twes (MIN.), it comes into early write cycle with Doyt pin coming
4. Only when tacp < taco (MAX.). If trep > taco (MAX.), trac will into high-impedance state. When tcwp 2 towp (MIN.) and tawo
increase by {taco - treD (MAX.)) 2 tawo (MIN.), it comes into the read/write cycle with the output
5. When trep 2 tacp (MAX.). data becoming the |nf_orman9n fpr the selection cell. Timing other
- than the above-mentions will give undefined value of output.
6. Load condition for 2TTL + 100 pF. 11. The operation is ensured when either trcH of tRRH is satisfied.
7. taco (MAX.) is the maximum point for trep where trac (MAX.) is
ensured, and does not represent a limit of operation. if trco
{MAX.) < trcp, the access time is controlied by tcac.
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NMOS 256K (256K x 1) Dynamic RAM

LH21256/7/8
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Figure 3. Read Cycle
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Figure 4. Write Cycle (Early Write)
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LH21256/7/8 NMOS 256K (256K x 1) Dynamic RAM
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Figure 5. Read-Write/Read-Modify-Write Cycle

tac
taas
Er= V= \
RAS IH
Vii- N 1{ \
taan | tap
tasn
VIH - 3
Ag-A; vy - ROW ADDRESS
Von— HIGH-Z
Dour vgt' _
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Flgure 6. RAS Only Refresh Cycle
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NMOS 256K (256K x 1) Dynamic RAM LH21256/7/8

mAS Ym— Y
Vii-

CAS VYH—
CAS YT

ho-Ag VM

o= V-
ViL—

Von— HIGH-Z P 77 -)l
DATA VALID
Dour v — b ¥ 55

NOTES:
1. Row address
2. Column address

212567

Figure 7. Hidden Refresh Cycle
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Figure 8. CAS Betore RAS Refresh Cycle
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LH21256/7/8 NMOS 256K (256K x 1) Dynamic RAM

PAGE MODE CHARACTERISTICS (Vcc =5V +10%, Ta = 0 to +70°C)

LH21256-10 LH21256-12 LH21256-15
PARAMETER SYMBOL UNIT NOTE
MIN. MAX. MIN. MAX. MIN. MAX.
Page mode cycle time trc 100 — 120 — 145 — ns
CAS precharge time tcp 40 —_ 50 — 60 — ns
tras
tan
V- —Y
RAS Ym
- \ SS [ \__
tesh trp
tasH
leas terp
o 7 N\
foan
tcen
tasc
| |
0 XERRTIXR
| tcac
tore _L|tore | 1 [toerF
Vou— ___ HIGHZ ,t"\[ p Ia
Doutr Vg — | £ 5 T UA
. tacs tacs
tacs tacH ’—_ tacH tary
. — — I 3 e
we W /L1 \/ %% AN
tacH
NOTES:
1. Row address

2. Column address

212568

Figure 9. Page Mode Read Cycle
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NMOS 256K (256K x 1) Dynamic RAM

LH21256/7/8

tras
tan
RAS ¥ N
tasn tap
fcas tcrp
—_ _ Fag
CAS I / N
y
ho-g ¥ 2 JOOPOOK_—
twon
fowL
— Vy- \
WE - X\\\ \\; - 14: ::\ twpt;:; 55\:15\ - ‘;/ ;;;;;;
wp P
fou ton trw
Llos| Ios | tos toH
Vip— mgk DATA ‘@ DATA Y DATA !W
Dn v, — VALID 4 X VALID 4 VALID 4
onr
NOTES:
1. Row address
2. Column address 2125610
Figure 10. Page Mode Write Cycle
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LH21256/7/8 NMOS 256K (256K x 1) Dynamic RAM

NIBBLE MODE CHARACTERISTICS (Vcc =5V £ 10%, Ta = 0 to +70°C)

7= 21257- x
PARAMETER SYMBOL LH21257-10 LH21257-12 LH21257-15 UNIT NOTE
MIN. MAX. MIN. MAX, MIN, MAX.
Nibble mode access time tNAC — 25 —_ 30 — 35 ns
Nibble mode RAS cycle time INRC 400 — 460 —_ 520 —_ ns
Nibble mode RAS pulse width tNRA 300 — 350 —_ 410 - ns
Nibble mode cycle time tne 60 — €5 — 80 — ns
:wilri't‘)gle mode CAS precharge nep o5 . 25 _ a5 _ ns
Nibble mode CAS pulse width tNCA 25 — 30 — 35 — ns
Nibble mode RAS hold time tNRSH 45 — 50 — 55 — ns
Nibble mode CAS/WE delay tnewD 15 — 20 — 25 — ns
gfblferandog; ;vrlte command — 20 _ 25 _ 25 _ ns
Nibble mode write command
RAS lead time WAwL | 40 | — | 45 | — | 55 | — ns
Nibble mode write command
pulse width thwe 20 — 25 — 35 — ns
— V- Y
RAS T N
tap
— v —
CAS H
Vg —
L tas
tash
V —_
Aok V' Z R KON 2 KOQORKXIHIXX KX IKXIKKX XXX
tea tnac
Von— HIGH-Z =\ /=\
Dour ngH_ ‘~®/ \@( @
tﬂcsL tacs traH
_-‘ tacu| — I—" -
e l'_
— V-
we = [/ AV VARV [NNN\\N
NOTES:
1. Row address
2. Golumn address
3. Nibble address: RAB, CA8
®.®.®.(@®: valid data-out number 2125611

Figure 11. Nibble Mode Read Cycle
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NMOS 256K (256K x 1) Dynamic RAM LH21256/7/8
tme
thRa
RES Y= N
taco
CAS \MZ
_{|tRan
tasr 1 | tes
Ro-Ag VM
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b
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NOTES:
1. Row address
2. Column address
21256-12
Figure 12. Nibble Mode Write Cycle
tap
RAS xr: j q\
taco tas  thor
tea| | Yca
e Y XD O KRR KKK XXX
towg Incwp
T [Tl T [eom e,
—— V-
VAANNNINNN LN\ /NN 777777777
I [ DT R B
tos |
oy
v j—
ow Vi YOO omtaa OO H;&( o XX YOO
_l o
trac
our Yo~ — 25— (O——@)——®)
NOTES:
1. Row address
2. Column address
®.®.®.(®: valid data-out number 2123813
Figure 13. Nibble Mode Read-Modify-Write Cycle
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LH21256/7/8 NMOS 256K (256K x 1) Dynamic RAM

BYTE MODE CHARACTERISTICS (Vcc =5V £ 10%, Ta =0 to +70°C)

8-10 21258~ LH
PARAMETER SYMBOL LH2125 LH 12 2125815 UNIT | NOTE
MIN. | MAX. | MIN. [ MAX. | MIN. { MAX.
Byte mode access time teac — 25 — 30 — 35 ns
Byte mode RAS cycle time tBRC 640 — 740 — 840 — ns
Byte mode RAS pulse width taRA 540 — 630 - 730 — ns
Byte mode cycle time tec 60 —_ 70 - 80 — ns
Byte mode CAS precharge time tacp 25 — 30 — 35 — ns
Byte mode CAS pulse width taca 25 — 30 — 35 — ns
Byte mode RAS hold time tBRSH 45 —_ 50 — 55 —_ ns
Byte mode TAS, WE delay tacwo 15 — 20 - 25 — ns
Byte mode write command CAS
load time tBCWL 20 — 25 _ 25 - ns
Byte mode write command RAS
lead time 1BAwL 40 — 45 - 55 - ne
Byte mode write command
pulse width tawp 20 - 25 - 35 - ns
tanc
tera
RAS VIH“—_! N
RAS L= S( LN Z
tacp tac i hila
tcas tace tace tarsH
|
JE— v —_ ' e
) Va e
Vi taan ™
Wsa T foan cA
tasc
v L4
%o 40 Vit JOK KL 2 KXXKXN OOXX
ono >3
Dor YoH— HIGH-Z ®'\ 1@\ &—@
ouT Vo - &
L _|lres M
tacH r
- L
- 3)
LRSI AV VAV AN
NOTES:
1. Row address
2. Column address
®.@ -..@.@®: Valid data-out number 2125614

Figure 14, Byte Mode Read Cycle
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NMOS 256K (256K x 1) Dynamic RAM

LH21256/7/8

sxe Vwm— ¥ 4 Y
R
SR 7N\
tap
tersH
oA W
Vi —
horha - X UK
twen 4 owL
t8AWL
WE v~ L1770
P
tos
|
Vi — 4
TS 00, ET0) 410, BT | Ao Ny O ST

NOTES:
1. Row address
2. Column address

21256-15
Figure 15. Byte Mode Write Cycle
tar
oy
RAS v::_"_ S [ \
thep  lfoas _ tace  lsea
R H
CAS V:r— taan | A 1/55\__/_\_/-
tean
tasn tasc
v _ £C
so-4a V2~ OO KX 2 OO OGO
tow tacwo | 7
towo T Mgew] taAwL
— V
e Yo~ Ty VTSN TN /777777777
M I__ l‘—tBWP
Viu— VALID VALID VALID VALID
O V:r— ><><>< DATA-IN m DATA-IN ATA-IN DATA-INX><><><><><><><><
i
'RAC tCAC
Dour 333: HGH2 ‘® /7 @'—”’_@ (®)
NOTES:
1. Row address
2. Column address
®.@...@.@®: Valid data-out number 21256.16

Figure 16. Byte Mode Read-ModIify-Write Cycle
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LH21256/7/8 NMOS 256K (256K x 1) Dynamic RAM

ORDERING INFORMATION

LH2125# X - ##

Device Type Package Speed 10 100
I—{12 120 Access Time (ns)
15 150

[Blank 16-pin, 300-mil DIP (DIP16-P-300)
12 16-pin, 325-mil ZIP (ZIP16-P-325)

J’s Page mode
7 Nibble mode
18 Byte mode

Example: LH21256-10 (NMOS 256K (256K x 1) Dynamic RAM, 100 ns, 16-pin, 300-mil DIP, Page Mode)
jl 17
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