LH6P81

PRELIMINARY

CMOS 8M (512K x 16) SF-ASIC RAM

FEATURES

524,288 x 16 bit organization
Power Supply: +3.3V 0.3V

Available for static column mode using
A1-A7, UBand LB pins

Access time:
Normal mode: 100 ns
Page mode (static column mode): 55 ns

Cycle time: 200 ns

Power consumption:
Operating: 130 mW (MAX.)
Standby: 110 uW (MAX.)
Self refresh: 1.1 mW (MAX.)

LVTTL compatible 1/0O

Available for address refresh, auto-refresh,
and self-refresh modes

4,096 refresh cycles within 64 ms

Available for byte access mode using UB
and LB pins

Package: 48-pin TSOP (Type )

DESCRIPTION

The LH6P81 is a CMOS 8Mbit SF-ASIC RAMmemoty
organized as 524,288 x 16 bits. On the SF-ASIC RAM
chip, RAM and ROM can be freely mapped into the
memory space. Thus, SF-ASIC RAM is very suitable for
storing application software such as ROM-executable
DOS orother.

The architecture of the RAM space is equivalent to a
Pseudo SRAM. The memoty cellisthe same as a DRAM
cell (1T1C). Therefore, refreshing is necessary to retain
RAMdata. The architecture of the ROM space is equiva-
lent to a Mask ROM, and the ROM data is programmed
by the factory. Even if a CPU writes data into a ROM
address, the ROM data never changes.

The access to ROM and RAM is executed with
common control pins (CE,OE,WE), common address
pins, and common I/O pins, using the same timing
scheme. The read operations are identical for both ROM
and RAM. Access time is the same in both the ROM and

the RAM address space.

The read/write timing schemeis the same as a Pseudo
SRAM. Also, the refresh function and the data retention
function are the same as those of a Pseudo SRAM.

The LH6P81 has a contihuous 1M byte of memory
space consisting of sixteen blocks (Figure 1). Each block
contains 64K bytes or 256 pages of memory. A page
contains 256 bytes, and each page can be used as either
ROM or RAM. Users can map RAM and ROM randomly
into the 1M byte memory space in minimum units of 256
bytes or one page. Page Mode (i.e., Static column mode)
is available inside the page of 256 bytes or 128 words.
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Figure 1. 1M Byte of Continuous Memory Space
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CMOS 8M (512K x 16) SF-ASIC RAM PRELIMINARY LH6P81
PIN DESCRIPTIONS TSOP (Type ) TOP VIEW
UB :: . 4;:IGND
SIGNAL PIN NAME [ s— -] 47— RESET
. A —3 1] — o P
A1 -A1g Address input A4 4s—o,,
- ] A, C—]5 44104
UB, LB Upper/lLower byte select input A, ——]s sF——o,,
V= . . A7 42110y,
WE Write enable input A ——]s “E——0,,
— ] A, C—]9 4011104
OE QOutput enable input Ay ——]10 39 ——Io,
] Agg C——]11 38 ——1Ve
RFSH Refresh input cs—]12 K14 e—V
_ WE ——]13 38 ———1RFSH
CE Chip enable input Ay 14 ss——o;,
A —]15 7Y — (o
CS Chip select input Ay —]16 33 ———0s
Ay ——17 s2——0,
I/Oo - 1/O15 Data input/output Ay ——]18 31 ——0,
ApC—]19 30———10,
Reset Reset input Ay C—]20 29 ——0,
Ay C——]21 28 ———11/0,
Vee Power supply A 22 27f———E
A, 23 26— 1INC
GND Ground CE——]= 25 ———1GND
\. J
6P81-2
Figure 2. Pin Connections for TSOP Package
TRUTH TABLE
CE| CS | RFSH | WE | OE | UB LB MODE V0o - 107 IOs - 015
H L Lower byte access | Outputdata | High-Z
L H H H L L H Read Upper byte access High-Z Output data
L L Word access Output data | Output data
H H Invalid High-Z High-Z
H L Lower byte access | Input data High-Z
L H H L X L H Write Upper byte access High-Z Input data
L L Word access Input data Input data
H H Invalid High-Z High-Z
H X L X X X X Auto Refresh High-Z High-7
L L H X X X X CS Standby High-7 High-7
H X H X X X X Standby High-Z High-Z
NOTES:

H =High, L= Low, X = Don't care
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CMOS 8M (512K x 16) SF-ASIC RAM

PRELIMINARY

LH6P81
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Figure 3. LH6P81 Block Diagram
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CMOS 8M (512K x 16) SF-ASIC RAM PRELIMINARY LH6P81
ABSOLUTE MAXIMUM RATINGS
PARAMETER SYMBOL RATING UNIT NOTE

Supply voltage VT -0.510 +4.6 Vv 1

Output short circuit current lo 50 mA

Power dissipation Pp 600 mw

Operating temperature TopPr 0to+70 °C

Storage temperature Tsta -65t0 +150 °C

NOTE:

1. The maximum applicable voltage on any pin with respect to GND.

RECOMMENDED OPERATING CONDITIONS (Ta=0 to +70°C)

PARAMETER SYMBOL MIN. TYP. MAX. UNIT
Vce 3.0 3.3 36 Y
Supply voltage
GND 0 0 0 \Y
VIH 2.0 Vecc +0.3 \Y
Input voltage
ViL -0.3 0.8 Vv

CAPACITANCE (TA=010+70°C,f=1M,Vcc =3.3 V0.3 V)

PARAMETER CONDITIONS SYMBOL | MIN. MAX. UNIT
A1-A9, UB/LB Cint 8 pF
Input capacitance WE, OE, RFSH Cing 8 oF
CE, CS, RESET Cins 8 pF
Input/output capacitance 1/Qp - 1/O4s Cour1 10 pF
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LH6P81 PRELIMINARY CMOS 8M (512K x 16) SF-ASIC RAM

DC CHARACTERISTICS (Ta=0to +70°C,Vcc=3.3V+03V)

PARAMETER SYMBOL CONDITIONS MIN. MAX. UNIT NOTE
Operating current in | tr = tre (MIN.) 35 mA 1o
normal operation e RC=TRC : '
Operating cutrent in tsrc = tsre (MIN.) or
static column mode lccsc tswe = tswe (MIN.) TBD mA 1.2
CE, OE,RFSH = Vi (MIN.) ] A ]
RESET, CS = ViL (MAX)

Standby current lcce
CE, OE,RFSH = Vcc - 0.2V
RESET, CS = 0.2V 30 MA 1
CE, OE =Viu (MIN), y mA 1

Self-refresh average RFSH, RESET = Vi (MAX))

current lccs —
CE,OE=Vcc-02V, 300 113
RFSH, RESET = 0.2 V nA !
OVSVNZ65YV

Input leakage current Iy (0 V on all other test pins) -10 10 HA
O0V<Vour€Veec+0.3V

QOutput leakage current ILo (outputs in High-Z state) -10 10 HA

, IOUT =-1 mA 2.4 v

Output High voltage VoH
lout = 100 pA Vcc-0.2
IOUT =1 mA 04

Output Low voltage VoL \
lout = 100 pA 0.2

NOTES:

1. The output pins are in high-impedance state.
2. lcct1andlcesct depend on the cycle time.

3. lccs at CMOS inputlevel depends on RAM/ROM mapping. It is given by Icca = {0.8 x (N/16) + 0.2} x 300 pA,
where N is the total number of blocks that include RAM page(s).

Example: | n case of 50% RAM and 50% ROM, |cca (MAX.) = 180 pA.
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CMOS 8M (512K x 16) SF-ASIC RAM PRELIMINARY LH6P81

AC CHARACTERISTICS (Notes 1,2) (Ta = 0to +70°C, Vcc=3.3V £ 0.3 V)

PARAMETER SYMBOL MIN. MAX. UNIT NOTE

Random read, write cycle time tRe 200 ns

Random read modify write cycle time tRMW 260 ns

Static column mode read cycle time tsrc 60 ns

Static column mode write cycle time tswc 60 ns

CE pulse width tce 100 10,000 ns

CE precharge time tp 90 ns

Address setup time tas 0 ns 3
Row address hold time from GE trRAH 20 ns 3
Column address hold time from CE tcaH 100 ns

CS setup time from CE tcss 0 ns

CS hold time from CE tesH 20 ns

Read command setup time trcs 0 ns

Read command hold time tRCH 0 ns

CE access time tcEA 100 ns 4
Address access time taa 55 ns 4
OE access time toEa 45 ns 4
CEto output in Low-Z tcLz 20 ns

OE to output in Low-Z toLz 0 ns

Write disable to output in Low-Z twiz 0 ns

Chip disable to output in High-Z tcHz 0 25 ns

Output disable to output in High-Z tonz 0 25 ns

WE to output in High-Z twHz 0 25 ns

Write command pulse width twep 20 ns

Write command setup time twcs 20 10,000 ns

Write command hold time tweH 65 10,000 ns

Data setup time from WE tDsw 25 ns 5
Data setup time from CE tbsc 25 ns 5
Data hold time from write disable toHw 0 ns 5
Data hold time from chip disable toHC 0 ns 5
Data hold time from column address toH 0 ns

Column address setup time from WE tasw 0 ns

Column address hold time from chip disable taHe 0 ns 5
Column address hold time from write disable taHw 0 ns 5
Transition time (rise and fall) tr 3 50 ns

Output disable set-up time tobs 0 ns

Output disable hold time tobH 15 ns

Refresh time interval tREF 64 ms 6,7
Auto refresh cycle time tFC 200 ns 6,7
Refresh delay time from CE tRFD 90 ns

Refresh pulse width (Auto refresh) tFAP 30 8,000 ns

Refresh precharge time (Auto refresh) tFp 30 ns

Edelay time from refresh disable (Auto refresh) tFCE 200 ns

Refresh pulse width (Self refresh) tFAS 8,000 ns

&delay time from refresh precharge (Self refresh) tFRs 200 ns

NOTES:

1. AC characteristics are measured at fr =5 ns.

AC characteristics are measured per the conditions indicated in Figure 4.
Row address signals are latched in the memory at the falling edge of CE
Measured with a load equivalent to 50 pF.

Input data is latched in the memory at the earlier rising edge of CE and WE. One of tarw, tosw, torw and tanc, tosc, toHe
needs 1o be satisfied, and the other is "Don’t care”.

Address refresh or auto-refresh needs to be executed 4,096 times within 64 ms.
7. Regardless of the memory type (ROM or RAM), it is necessary to refresh all row addresses every 64 ms (MAX) interval.

o~ 0N

o2l
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LH6P81 PRELIMINARY CMOS 8M (512K x 16) SF-ASIC RAM

INPUT

22V
08V

24V
04V

OUTPUT

20V
0.8V

6P81-5

Figure 4. AC Characteristics Measuring Conditions

REQUIREMENTS FOR SF-ASIC RAM
OPERATION

RESET Operation

s The initial reset operation is a special mode for the
SF-ASIC RAM. In this mode, internal memory
circuits are all reset and all RAM data are cleared to
zero.

e To ensure normal operation of the SF-ASIC RAM, a
minimum of 1 ms reset time is necessary after
power-on. To initialize the internal memory circuits,
RESET, CE, and RFSH must be kept HIGH for more
than 1 ms after Vcc reaches the operating voltage
level. And after RESET goes LOW, CE and RFSH
must stay HIGH for more than 200 ns.

e In normal use of the memoty, a reset operation must
be executed only once right after power-on.

All RAM data are cleared to zero whenever a reset
operation is executed.

A reset operation is also necessary when supply
voltage falls below the recommended supply voltage
by temporary power down.

When refresh time interval (lrRer) cannot be kept at a
minimum of 64 ms, a reset operation is necessary to
ensure correct ROM data read out.

Regardless of ROM or RAM memory mapping,
refresh time interval (trReF) must be kept immediately
after the reset operation.

4
Veo 7 OPERATING VOLTAGE
 S—
RESET XV'H
___J/ Vi~
— 4
CE 7 VIH
_ /
RFSH / Vi
1 ms (MIN.) 200 ns (MIN.)
RESET PERIOD
6P81-4

Figure 5. Reset Requirements for Power-on
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CMOS 8M (512K x 16) SF-ASIC RAM

PRELIMINARY

LH6P81

Return From Data Retention Mode With Address °
Refresh or Auto-Refresh

As long as refresh time interval is kept and supply
voltage is kept within the recommended voltage range, it
is not necessary to execute a reset when returning from
data retention mode with address refresh or auto-refresh.

Return From Self-Refresh Mode

As long as refresh time is kept and supply voltage is
kept within the recommended voltage range, it is hot
necessaty to execute a reset operation when returning
from self-refresh mode. .

Refresh After Self-Refresh or Reset

o If address refresh is used during normal read/write
cycles, the first address refresh must be executed
within 15 ps after self-refresh or reset ends and the
address refresh must be executed continuously for
4096 refresh cycles.

If distributed auto-refresh is used during hormal
read/write cycles, the first auto-refresh must be
executed within 15 ps after self-refresh or reset ends.

If burst auto-refresh is used during hormal read/write
cycles, the first auto-refresh must be executed within
15 us after self-refresh or reset ends, and the auto-
refresh must be executed continuously for 4096
refresh cycles.

Bypass Capacitor for Power Supply
Noise Reduction

Because the SF-ASIC RAM operates dynamically
like a DRAM, it is recommended to put bypass
capacitors between Vcc and GND to absorb power
supply noise due to the peak current.

READ/WRITE ~ DATA RETENTION READ/WRITE
(REFRESH IS (REFRESH IS (REFRESH IS
POWER-ON RESET NECESSARY) NECESSARY) NECESSARY)
Vee
RESET / |
1ms (MIN.) ‘ 200 ns (MIN.)
6P81-23
Figure 6. Return From Data Retention Mode
READ/WRITE READ/WRITE
(REFRESH IS SELF (REFRESH IS
POWER-ON  RESET NECESSARY)  REFRESH NECESSARY)
55
Vee (NOTE)
RESET SIGNAL WHEN RETURNING
/ FROM POWER-DOWN MODE
RESET / | « | |
27
AN
-_— 27
= LT LT
RFSH | |
AN
| Y |
20 ns (MIN.
1 ms (MIN.) 200 ns (MIN.) (MIN) 200 ns (MIN.)

NOTE: In self-refresh mode, RESET input is disabled and a reset operation

20 ns (MIN.)

is not executed internally, and all RAM data is retained even if RESET
signal is HIGH. To ensure RAM data retention, it is necessary to keep
RFSH signal LOW for more than 20 ns before RESET rising and until
more than 20 ns after RESET falling.

6P81-24

Figure 7. Return From Self-Refresh Mode
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LH6P81 PRELIMINARY CMOS 8M (512K x 16) SF-ASIC RAM
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Figure 8. Read Cycle
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CMOS 8M (512K x 16) SF-ASIC RAM

PRELIMINARY

LH6P81

tce
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6P81-7

Figure 9. Write Cycle (1)
(OE CLOCK)
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LH6P81 PRELIMINARY CMOS 8M (512K x 16) SF-ASIC RAM

b tre
tce p
CE M N 7 \
’h_:§§ tosh
SR, ALLLLTLTTEIINERR AR R
treD
RFSH ‘\’,'::: N
tas tran .
U 0 RO ROENI
tas tcan ,
A7 Vig— ><><>}‘ COLUMN ADDRESS W
UBANDLB V- \ INPUT
tarc
S 1
wes
NN NN Vi
tosc toHe
A (VR ;Li
ez | fwrz
/0, - /045 ‘\’,'Ej ¥

6P81-8

Figure 10. Write Cycle (2)
(OE = LOW, CE Control)
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CMOS 8M (512K x 16) SF-ASIC RAM PRELIMINARY LH6P81
G i~ }X 7 N\
_ k:rsg tosH
SR AT IR RN
RFSH \\’/'Hi K

tas

tRAH

A AL Vi ROW ADDRESS
ARGV INPUT

XXXXXXXN]

>

DOOXXXX

ot Vo N\ A tv{é///// 7/);;////////
W\ 7] \ / ///tD/i/ A

6P81-9

Figure 11. Read Write/Read Modify Write Cycle
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LH6P81 PRELIMINARY CMOS 8M (512K x 16) SF-ASIC RAM
tre
e tee tp
= - J‘_\c 4 L
F§§ tcsH
SR ALLILLEINIIII AR
tRFD
RFSH N
tas tRaH _
N 0 S OO AONL
tas tcan tsre tsre
o W XOOK e X B W WYY
38 V- AN VA
tres tReH
w77 T
tan tonz
tcea taa torz
toEa ton ton toH
10y 0us X OO B, YOO B X
~toz
toiz
6P81-10
Figure 12. Static Column Mode Read Cycle
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CMOS 8M (512K x 16) SF-ASIC RAM PRELIMINARY LH6P81
tre
ot tce tp

o J‘_\( /[

loss tosn
s oo JIF AL LTI R

)
RFSH \\’,'r: N
tas tran .
ot T X
as tean tswe
- A;:I}D-Li; \\//I"H_: ><><>£ COLUNIIII\\IIPPl\JQI_DRESS ;Z?OLUNIIII\\IJPAUQI'DRES%
tanw | | tasw tarw
oE = LA AR
twen twes
twep twep
E - AN NS
tosw torw tosw toHw
twhz __TWHZ
tonz oLz
04 - 110,45 \\’/'E:
toiz twiz
6P81-11
Figure 13. Static Column Mode Write Cycle
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LH6P81 PRELIMINARY CMOS 8M (512K x 16) SF-ASIC RAM
tre
) tee tp
CE \\//T: A/L_XS‘ 7z \_
tess tesH
es W L RLILA I IR AR
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RFSH \\//'E ‘l\_
tas traH .
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@ANPS-L% \\//lEi ><><>£ COLUI\mPPUQI_DRESS ;xz COLUI\mPAODTDREss
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%8 T AN/ Ny
tweH twes
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we o ST ./ N i
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6P81-12
Figure 14. Static Column Mode Read Modify Write Cycle
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CMOS 8M (512K x 16) SF-ASIC RAM PRELIMINARY LH6P81
_t tre
toe tp
— V- — \
CE IH
vi- N ____
tcss tesh
v AL AN
Cs vy - \
LRET
—_ V|H_
RFSH Vi tas tran \
Aa- A Vig— >O< ROW ADDRESS ’§<>< /><><><
879y, - INPUT 4
tops _ tOE’&L
R V —
WS L AN
ViL-
tres tren
wE s/ AN
E ViL-
1/Og - 11045 \\//ur OPEN
NOTES: *
1. A;-A;, UB, and LB = Don't Care.
2. Address refresh or auto-refresh needs to be executed
4,096 times within 64 ms.
3. Regardless of the memory type (ROM or RAM), it is necessary
to refresh all row addresses every 64 ms (MAX.) interval. SPE113

Figure 15. Address Refesh Cycle
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LH6P81 PRELIMINARY CMOS 8M (512K x 16) SF-ASIC RAM
Vig— 7 A
CE ViLs / \
trrD. trc trce
e | trap b trap
AFSR Vi A
RFSH Vi - /
/0y - 10,5 VIH™ OPEN
Vil
NOTES: o o
1. CS, A,- Ag, UB, LB, WE, and OE = Don't Care.
2. Address refresh or auto-refresh needs to be executed
4,096 times within 64 ms.
3. Regardless of the memory type (ROM or RAM), it is necessary
to refresh all row addresses every 64 ms (MAX.) interval.
6P81-14
Figure 16. Auto Refresh Cycle
39 Y
== V
CE IH
ViLs \_
tRFD tFas trRs
trp
RFSH V- g S5 4
_ OPEN
IIOg- 1105 VH 99
ViLs
NOTE: CS, A - A, UB, LB, WE, and OE = Don't Care. cPa1A
Figure 17. Self Refresh Cycle
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CMOS 8M (512K x 16) SF-ASIC RAM PRELIMINARY LH6P81

== V- / N
CE IH
AR / N J’

tesh

tcss

«% TN W////// T

trFD
V.
RFSH Vi - *\

OPEN

/0 - /045 Y,g[':

NOTE: A,- A, UB, LB, WE, and OE = Don't Care.
6P81-25

Figure 18. CS Standby Mode
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