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.)

e Page mode operation (LH21256)
Nibble mode operation (L.H21257)
Byte mode operation (LH21258)

e Power supply: +5V +10%

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

e TTL compatible I/O
¢ Built-in gated CAS function
e Separate /O allows Early-Write action

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

e 256 refresh cycle (refreshing time 4 ms)
¢ Built-in high output bias generator circuit

s 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
1LH21256/7/8 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
16-PIN DIP TOP VIEW
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Fig. 1. Pin Connections for DIP & ZIP Packages
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LH21256/7/8 NMOS 256K (256K x 1) Dynamic RAM
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NOTE: Pin numbers apply to 16-pin DIP.
21256-2
Figure 2. LH21256/7/8 Block Diagram
PIN DESCRIPTION
SIGNAL PIN NAME SIGNAL PIN NAME
Ao - Asg Address input Din Data input
RAS Row address strobe Dout Data output
CAS Column address strobe Vce Power supply (+5 V)
WE Write enable Vss Power supply (0 V)
ABSOLUTE MAXIMUM RATINGS
PARAMETER SYMBOL RATING UNIT NOTE
Supply voltage VT -1.0t0 7.0 \' 1
Output short-circuit current lo 50 mA
Power consumption Pp 1.0 w
Operating temperature Topr Oto +70 °C
Storage temperature Tstg -65 to +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 4.5 5.0 55
Supply voltage Vs o o o \ 1
Input voltage Vi 2.4 6.5 v 1
Vi -1.0 0.8
NOTE:
1. Referenced to Vss
CAPACITANCE (Vcc=5V +10%, Ta=01to +70°C, f = 1TMHz)
PARAMETER SYMBOL MIN. TYPICAL MAX. UNIT
Input capacitance 8::1, a/gé Ciny 5 pF
RAS, CAS CiNz 7 pF
Output capacitance Dout Cout 7 pF
DC CHARACTERISTICS (Vcc= 5V +10%, Ta= O to +70°C)
PARAMETER SYMBOL MIN. MAX. UNIT NOTE
Average supply current LH21256/7/8-10 — 80
in normal operation LH21256/7/8-12 lcc — 80 mA 1,2
LH21256/7/8-15 — 70
Average supply current in standby mode lccz — 5.0 mA 1
Av | rrent LH21256/7/8-10 — 60
in %%geoz?ypge)f’r::h time | LH21256/7/8-12 leca — 60 mA 1.2
LH21256/7/8-15 — 55
Average supply current LH21256-10 — 50
in page mode LH21256-12 leca — 45 mA 1,2
LH21256-15 — 40
LH21257-15 — 65
e ey e [hetzsr-io o = e ] m | 12
LH21257-12 — 49
Average supply current LH21258-10 — g0
in byte mode LH21258-12 Icca — 55 mA 1,2
LH21258-15 — 50
TAS before RAS LH21256/7/8-10 — 65
average supply current LH21256/7/8-12 Iccs — 60 mA 1,2
in refresh cycle LH21256/7/8-15 _ 55
Input leakage current 8 x inV:IJI it?{esr \;i ns I,y -10 10 pA
O0V<Vour<é5V
Output leakage current Qutput in high- low) -10 10 HA
impedance state
Output "High" voltage lout = -5 mA VoH 2.4 —_ \
Output "Low" voltage lout = 4.2 mA VoL — 0.4 v
NOTES:
1. The output pins are in high-impedance state.
2. lccy, lees, locs and lces depend on the cycle time.
SHARP 2-3

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



LH21256/7/8

NMOS 256K (256K x 1) Dynamic RAM

AC CHARACTERISTICS" 23 (Vcc =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 tawc 240 —_ 275 — 310 — ns
Access time from RAS trac — 100 — 120 — 150 ns 4,6
Access time from CAS teac . 50 — 60 — 75 ns 5,6
Qutput turn-off delay time toFF 0 30 0 35 0 40 ns
Rise and fall time tr 3 as 3 35 3 35 ns 3
RAS precharge time tap 85 — 100 — 100 — ns
RAS pulse width tRAS 100 10,000 120 10,000 150 10,000 ns
RAAS hold time tRsH 50 — 60 — 75 — ns
CAS precharge time 1cPN 25 — 30 — 35 — ns
CAS pulse width teas 50 10,000 60 10,000 75 10,000 ns
CAS hold time tosH 100 — 120 — 150 — ns
CAS hold time (CAS before RAS) tren 100 — 120 — 150 — ns
CAS set up time (CAS before RAS) tecs 10 — 10 - 30 — ns
RAS/CAS delay time taco 20 50 25 60 30 75 ns 7,8
CAS/RAS precharge time crp 10 — 10 —_ 30 — ns
Row address setup time tasr 0 — 0 — 0 — ns
Row address hold time tRAH 10 — 15 — 20 — ns
Column address setup time tasc 0 — [ — 0 — ns
Column address hold time can 25 — 25 — 45 — ns
Column address hold time from RAS tar 75 — 90 — 120 = ns
Read command setup time tacs o —_ ] — 1] —_ ns
Read command hold time tRCH 0 —_ 0 —_ 0 — ns 11
Read command hold time from RAS tRRH 10 — 10 — 20 — ns 1
Write command setup time twes 4] — 0 — 0 — ns 10
Write command hold time TwCH 35 — 40 —_— 45 —_ ns
Write command hold time from RAS twer 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 towL 35 — 40 — 45 — ns
RAS write command delay time tawo 95 — 120 —_ 150 —_ ns
CAS write command delay time towo a5 — 60 — 75 = ns
Data input setup time tos [} — 0 — 0 — ns 9
Data input hold time toH 30 — 30 — 35 — ns 9
Data input hold time from RAS tomR 80 — 90 — 110 — ns
Refresh time tREF — 4 — 4 —_ 4 ms
RAS precharge CAS hold time trrc 0 — 0 . [ = ns
NOTES:
1. For proper operation, atleast 500 ps of pause time after power-on 8. trco (MIN.) = tran (MIN.) + 2t1 + tasc (MIN.).
followed by several initialization cycles (usually 8 ordinary refresh 9. tps and tpu are given with respect to the fall of CAS in the
cycles) should be given. Early-Write cycle and fall of WE in the readwrite cycle and the
2. AC characteristics assume tr = 5 ns. (t1 refers to the transition Read-Modify-Write cycle.
time between Vi1 and ViL.) 10. twes, towp and tawo are the specified points of the operating
3. Timing measurements are referenced to ViH (MIN.) and Vi mode, and do not represent a limit of operation. When twcs 2
(MAX.). twes (MIN.), it comes into early write cycle with Dout pin coming
4. Only when tacp < trep (MAX.). If trep > taco (MAX.), trac will into high-impedance state. When tcwp 2 tcwp (MIN.) and tawp
increase by (tRcD - tch (MAX.)) 2 tawp (MIN.}, it comes into the read/write cycle with the output
5. When trep 2 trc (MAX.). data becoming the |n[omau9n (orthe 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 or traH is satisfied
7. treo (MAX.) is the maximum point for taco where trac (MAX.) is :
ensured, and does not represent a limit of operation. If trep
(MAX.) < trcp, the access time is controlled by tcac.
2-4 SHARP

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



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
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21256-6
Figure 6. RAS Only Refresh Cycle
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NMOS 256K (256K x 1) Dynamic RAM LH21256/7/8

tac
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21256-7
Figure 7. Hidden Refresh Cycle
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Figure 8. CAS Before 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)

NOTES:

1. Row address
2. Column address

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
- Y
RAS H
Vi - \( S5 / \
tesn tap
teg thsH
trep fcas lcp. tcas tcas tcrp
CAs Vm— Y a / y
CAS L= ,Z \k zi / \_
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L tasc || |
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21256-9

Figure 9. Page Mode Read Cycle
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LH21256/7/8

NMOS 256K (256K x 1) Dynamic RAM

taR
i Ty 4 \
Vi / N

=g V- X /—_S
CAS v - tran \\ 7 — 7 (!cA pi oo \_
H
I tasg i,

few few
o= VYH— ‘7; ::3 /777 ‘:(;*
WE IL_\\ \\t Z \ Z 59 3 // //////
twe twe, ’ twe
ton oH taw
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Dn vy — VALID VALID 4 A VALID 4
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NOTES:
1. Row address
2. Column address 21256-10
Figure 10. Page Mode Write Cycle
29
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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)

LH21257-10 LH21257-12 LH21257-15
PARAMETER SYMBOL UNIT NOTE
MIN. MAX. MIN. MAX, MIN. MAX.
Nibble mode access time tNAC — 25 — 30 — 35 ns
Nibble mode RAS cycle time tNRC 400 — 460 — 520 — ns
Nibble mode RAS pulse width tNRA 300 — 350 — 410 — ns
Nibble mode cycle time tNe 60 — 65 — 80 — ns
Elr:):le mode CAS precharge tNeP 25 _ 25 _ 35 - 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 INCWD 15 — 20 — 25 — ns
Nibble mode write command
CAS lead time tNewL 20 - 25 "— 25 — ns
Nibble mode write command
RAS lead time INRWL 40 — 45 — 55 — ns
Nibble mode write command
pulse width INwp 20 — 25 — 35 _ ns
tNRC
tra
— oy
RAS M~ N\ / N\
taco tNe trp
tcas tnee e tNRSH
S y Y /—\ Y
CAs V:’:— taan \( ;[ \t
tcan nca
tas tasci |
Vi — -
e Yo e ORI
feac tnac
Von— HIGH-Z 2 o\ /7\
Dour V3~ . ©), {)——®) ®
Sl toy| —-BCS tran
N ndl vl B r
— V-
we Vo= //////] AV VARV AN
NOTES:
1. Row address
2. Column address
3. Nibble address: RA8, 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

RAS
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taco the tre

OO XXXXX
tnowt

tnawL

AN/ S/

XXX

NOTES:
1. Row address
2. Column address

21256-12

Figure 12. Nibble Mode Write Cycle

Vin—
RAS ViL— X %F\_

L tcas _ tnep
Al

) AN

- x;f@j%p R XK X KX R XXX

vt SN /77X T\ TN 77777777
wP twp

_zo_s:jﬁ
"IL._

D, Vig— VALID VALID VALID VALID
NV, — DATA-IN DATA-IN DATA-IN DATA-IN

tawt,

Jeac
trac
oYy~ —22 (5 —@—@—@

NOTES:
1. Row address
2. Column address

@.®.®.@: Valid data-out number 125015

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 =5 V + 10%, Ta = 0 to +70°C)

PARAMETER SYMBOL LH21258-10 LH21258-12 LH21258-15 uNiT | NoTE
MIN. MAX. MIN. MAX. MIN. MAX.
Byte mode access time tBAC — 25 — 30 — 35 ns
Byte mode RAS cycle time tBRC 640 — 740 —_ 840 —_ ns
Byte mode RAS pulse width tB8RA 540 —_— 630 — 730 —_ ns
Byte mode cycle time tBC 60 — 70 _ 80 — ns
Byte mode CAS precharge time tBCP 25 — 30 — 35 — ns
Byte mode CAS pulse width tBCA 25 — 30 —_ 35 — ns
Byte mode RAS hold time tBRSH 45 —_ 50 _ 55 — ns
Byte mode CAS, WE delay tecwp 15 — 20 — 25 — ns
Byte mode write command CAS
lead time tBcwL 20 —_— 25 — 25 — ns
Byte mode write command RAS
lead time tBRWL 40 — 45 — 55 — ns
Byte mode write command
pulse width tawp 20 - 25 - 35 - ns
tarc
tora
RAS VM
ViL— \t 59 )z \
tacp tec , tae
tcas tace tscp tsRsH
|
—= Vi— \ | —
CAS Uw= AN ﬂ J
Vie taa V.
taca
V L 4N
e Y 00 TXXXXX
} 7\
cs tRRH

tacs tach | r
l‘_

— v
WE vI_ {f{{{{/
NOTES:

1. Row address
2. Column address

®.@ ...@.@®: Valid data-out number 2125614

Figure 14. Byte Mode Read Cycle

Dour V3~ L jD_/ :b j—@
\/
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NMOS 256K (256K x 1) Dynamic RAM LH21256/7/8

tarc
tsRA

Vin— \
=

RAS

tap

taRsH

CAS Ym~—
L=

Aohs VY OOOCXCDOOKKIIXX

-
SN AN /N 777777
s [T ' ‘os e
[ ton ton

Dn UHT

o \/
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NOTES:

1. Row address
2. Column address

21266-15

Figure 15. Byte Mode Write Cycle

tae
e — E
RAS V:f— B N
trep teas _ tace taca
o - NN
w— L taan 7 7
tasr u» tasc) S
v _ £ 6,
ho-he Y17 KX IO 2 OOOOQOROAXKXXX
o tow, _Jlowo | 77 t
__1wo = oo SAWL

wE V'~ NN \¥ {_/’7@ S\ /N 77777777

S

Dn VHT VALID VALID VALID VALID
WV — DATA-IN DATA-IN ATA-IN DATA-IN

F—tcac

=
T

trac

our Y- —122——{O)y——(@) 5~

NOTES:
1. Row address
2. Column address

®.@...@.®: Valid data-out number 21256.16

Figure 16. Byte Mode Read-Modify-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

12 120 Access Time (ns)

15 150
[Blank 16-pin, 300-mil DIP (DIP16-P-300)
~ |Z 16-pin, 325-mil ZIP (ZIP16-P-325)

Je 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)

21256-17
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