LH21256

NMOS 256K (256K x 1) Dynamic RAM

FEATURES

262,144 x 1 bit organization

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

Power supply: +5V = 10%

Power consumption:
Operating: 467.5/440/385 mW (MAX.)
Standby: 27.5 mW (MAX.))

TTL compatible 1/0
Built-in gated CAS function
Separate /O allows Early-Write action

Avalilable 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 is a 262,144 word x 1 bit dynamic RAM
fabricated using N-channel 2-layer polysilicon gate proc-
ess technology. With mulitiplexed address inputs and
standard 16-pin DIP/ZIP packages, it is easy to com-
prise memory systems with high speed, low power
consumption and large memory capacity. The LH21256
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.
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Figure 1. Pin Connect ions for DIP and
ZIP Packages
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LH21256 NMOS 256K (256K x 1) Dynamic RAM
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Figure 2. LH21256 Block Diagram
PIN DESCRIPTION
SIGNAL PIN NAME SIGNAL PIN NAME
Ao - Ag 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 -1.0t07.0 \% 1
Output short-circuit current lo 50 mA
Power consumption Pp 1.0 w
Operating temperature Topr 0to +70 °C
Storage temperature Tstg -55 to +150 °C
NOTE:
1. Referenced to Vg
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NMOS 256K (256K x 1) Dynamic RAM LH21256
RECOMMENDED OPERATING CONDITIONS (T, = 0to+70°C)
PARAMETER SYMBOL MIN. TYP. MAX. UNIT NOTE
Supply voltage Vee 4.5 50 53 \Y 1
Vss 0 0 0
Y 2.4 .
Input voltage IH 6.5 \Y, 1
Vi -1.0 0.8
NOTE:
1. Referenced to Vgg
CAPACITANCE (Vcc=5V +10%, Ty =0 to +70°C, f = 1MHz)
PARAMETER SYMBOL MIN. TYPICAL MAX. UNIT
Ao - As,
Input capacitance Din, WE Cing ! PF
RAS, CAS Cing 10 pF
Output capacitance Dout CouT 8 pF
DC CHARACTERISTICS (Vcc = 5V £10%, Ta = 0to +70°C)
PARAMETER SYMBOL MIN. MAX. UNIT NOTE
A | LH21256-10 0 85
verage supply current
in normal operation LH21256-12 leca 80 mA 1.2
LH21256-15 0 70
Average supply current in standby mode lcc2 O 5.0 mA 1
A | . LH21256-10 0 65
verage supply curren
in RAS only refresh time ~ LH21256-12 lecs O 60 mA 1.2
LH21256-15 O 55
A | ; LH21256-10 — 50
verage supply curren
in page mode LH21256-12 lcca — 45 mA 12
LH21256-15 0 40
CAS before RAS LH21256-10 0 65
average supply current LH21256-12 Iccs O 60 mA 1,2
in refresh cycle
LH21256-15 0 55
OV<VpnNE65YV
Input leakage current 0V on all other pins hw) -10 10 HA
OV <Vour<65V .
Output leakage current Output in high-impedance state low) 10 10 HA
Output ‘High’ voltage loutr =-5 MA Vou 2.4 ad \%
Output ‘Low’ voltage lout = 4.2 mA VoL 04 \%
NOTES:
1. The output pins are in high-impedance state.
2. lects lecss lecar @and Iccs depend on the cycle time.
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LH21256 NMOS 256K (256K x 1) Dynamic RAM

AC CHARACTERISTICS Y %3 (Vce =5V + 10%, Ta = 0 to 70°C)

LH21256-10 LH21256-12 LH21256-15
PARAMETER SYMBOL UNIT NOTE
MIN. MAX. MIN. MAX. MIN. MAX.

Random read/write cycle time tre 200 m] 230 ] 260 — ns

Read write cycle time trRwe 240 u] 275 m] 310 — ns

Access time from RAS trac m] 100 — 120 — 150 ns 4,6
Access time from CAS tcac O 50 — 60 — 75 ns 56
Output tum-off delay time torr 0 30 0 35 0 40 ns

Rise and fall time tr 3 35 3 35 3 35 ns 3
RAS precharge time trP 90 O 100 O 100 — ns

RAS pulse width trAs 100 10,000 120 10,000 150 10,000 ns

RAS hold time tRsH 50 m] 60 ] 75 — ns

CAS precharge time tcpn 25 u] 30 O 35 — ns

CAS pulse width tcas 50 10,000 60 10,000 75 10,000 ns

CAS hold time tesH 100 0 120 — 150 — ns

CAS hold time (CAS before RAS) trcH 100 O 120 — 150 — ns

CAS set up time (CAS before RAS) trcs 20 u] 25 — 30 — ns

RAS/CAS delay time trep 20 50 25 60 30 75 ns 7,8
CAS/RAS precharge time tcrp 20 O 25 O 30 O ns

Row address setup time tasr 0 O 0 O 0 O ns

Row address hold time tRAH 10 O 15 O 20 O ns

Column address setup time tasc 0 O 0 O 0 O ns

Column address hold time tcan 25 m] 25 ] 45 O ns

Column address hold time from RAS taR 75 m] 95 ] 120 O ns

Read command setup time trcs m] O 0 O ns

Read command hold time trcH m] ] 0 O ns 11
Read command hold time from RAS tRRH 20 m] 20 ] 20 O ns 11
Write command setup time twes 0 m] 0 O 0 O ns 10
Write command hold time tweH 35 m] 40 ] 45 O ns

Write command hold time from RAS twer 85 O 100 O 120 O ns

Write command pulse width twp 35 O 40 O 45 O ns

Write command RAS lead time tRwL 35 O 40 O 45 O ns

Write command CAS lead time towe 35 O 40 O 45 O ns

RAS write command delay time trRwD 95 O 120 O 150 O ns

CAS write command delay time tcwp 45 O 60 O 75 O ns

Data input setup time tos 0 O 0 O 0 O ns 9
Data input hold time toH 30 u] 30 ] 35 O ns 9
Data input hold time from RAS tDHR 80 u] 90 ] 110 O ns

Refresh time tRerF 4 m] 4 O 4 ms

RAS precharge CAS hold time trPc 0 u] 0 m] 0 O ns

NOTES:

1. For proper operation, at least 500 ps of pause time after power-on followed by several initialization cycles (usually 8 ordinary
refresh cycles) should be given.

AC characteristics assume ty = 5 ns.

Timing measurements are referenced to Vi (MIN.) and V, (MAX.). (t; refers to the transition time between V,, and V)

OnIy when trep < treb (MAX) If trep > treD (MAX), trac will increase by (tRCD - trcD (MAX))

When trep 2 trep (MAX).

Load condition for 2TTL + 100 pF

trep (MAX.) is the maximum point for tgcp where tgac (MAX.) is ensured, and does not represent a limit of operation.

If trep (MAX.) < trep, the access time is controlled by teac.

trep (MIN.) = tgay (MIN.) + 2t1 + tagc (MIN.).

9. tpg and tpy are given with respect to the fall of CAS in the Early-Write cycle and the fall of WE in the read/write cycle
and the Read-Modify-Write cycle.

10. tycs, tewp and tgyp are the specified points of the operating mode, and do not represent a limit of operation.
When tycs 2 twes (MIN.), it comes into early write cycle with Dot pin coming into high-impedance state.
When tewp = tewp (MIN.) and trywp = tewp (MIN.), it comes into the read/write cycle with the output data becoming
the information for the selection cell. Timing other than the above-mentions will give undefined value of output.

11. The operation is ensured when either tzcy or trgy is satisfied.

No o wDdN
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NMOS 256K

(256K x 1) Dynamic RAM

LH21256
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Fig

ure 3. Read Cycle
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LH21256 NMOS 256K (256K x 1) Dynamic RAM
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Figure 4. Write Cycle (Early Write)
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NMOS 256K (256K x 1) Dynamic RAM LH21256
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Figure 5. Read-Write/Read-Modi fy-Write Cycle
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LH21256 NMOS 256K (256K x 1) Dynamic RAM
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Figure 6. RAS Only Refresh Cycle

tre
tras
tAR tgp | tras ‘ ‘ tras trp
RAS Vi~ \ /
ViL— N
trep trRsH | tere_
tcas
oy 7
CAS IH
V) — 59 )//
t
e cPN
55
Vig —
Ao g W1 K XXOOOOOOK
JJ
tRRH
- [~ tren
55
— Vi~ j{ \
WE V) —
tcac torr
trac
: :
V - -
Dour v~ HIGH 2 { DATA VALID
JJ
NOTES:
1. Row address
2. Column address 21256-7
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NMOS 256K (256K x 1) Dynamic RAM

LH21256
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Figure 8. CAS Before RAS Refresh Cycle
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LH21256

NMOS 256K (256K x 1) Dynamic RAM

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

LH21256-10 LH21256-12 LH21256-15
PARAMETER SYMBOL UNIT NOTE
MIN. MAX. MIN. MAX. MIN. MAX.
Page mode cycle time tpc 100 ad 120 ad 145 ad ns
CAS precharge time tcp 40 ad 50 ad ad ns
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Figure 9. Page Mode Read Cycle
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NMOS 256K (256K x 1) Dynamic RAM

LH21256
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Figure 10. Page Mode Write Cycle
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LH21256 NMOS 256K (256K x 1) Dynamic RAM

PACKAGE DIAGRAMS

16DIP (DIP016-P-0300B) DETAIL

16
r‘-|r"‘-|r"‘-|r"‘-|r"‘-|r"‘-|r"‘-|r"|

6.65 [0.262]
6.25 [0.246]
o 1
=) T R T
- 0°TO 15°
0.30[0.012]
19.50 [0.768] 0.20 [0.008]
19.00 [0.748]

3.65[0.144] 7.62T \[;JF.)SOO]

3.25[0.128] r—»‘
( 4.40[0.173]

11 y 400[0.157]

3.40 [0.134]
3.00 [0.118]
264 [0.100] %‘k 0.51 [0.020] MIN
e 0.56 [0.022]

0.36 [0.014]

MAXIMUM LIMIT

DIMENSIONS IN MM [INCHES] MINIMUM LIMIT

16DIP

16-pin, 300-mil DIP

16ZIP (ZIP016-P-0325) 3.05[0.120]
2.65 [0.104]
1.30 [0.051] —= |~
Y \ -
Q 6.90[0.272]  8.50[0.335]
6.50[0.256]  7.70[0.303]
L. _—
3.60[0.142]
0.30[0.012] _| - 3.00[0.118]
o % ‘ 16 0.20 [0.008]
1.27 [0.050] L»
TYP. 0.60 [0.024] 2.54[0.100]
0.40 [0.016] TYP.
20.45 [0.805]
19.95 [0.785]
1 15
2 16

MAXIMUM LIMIT

DIMENSIONS IN MM [INCHES] MINIMUM LIMIT

16ZIP

16-pin, 325-mil ZIP
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NMOS 256K (256K x 1) Dynamic RAM LH21256

ORDERING INFORMATION

LH21256 X - ##
Device Type Package Speed

10 100
12 120 Access Time (ns)
15 150

[Blank 16-pin, 300-mil DIP (DIP16-P-300)
1z 16-pin, 325-mil ZIP (ZIP16-P-325)

NMOS 256K (256K x 1) Dynamic RAM

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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