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! LH5 P81 28 CMOS 1M (128K x 8) Pseudo-Static RAM

l FEATURES DESCRIPTION

The LH5P8128 is a 1M bit Pseudo-Static RAM
organized as 131,072 x 8 bits. It is fabricated using
silicon-gate CMOS process technology.

APSRAM uses on-chip refresh circuitry with a DRAM
memory cell for pseudo static operation which elimi-
nates external clock inputs, while having the same
pinout as industry standard SRAMs. Moreover, due to
e Power consumption: the functional similarities between PSRAMs and

Operating: 572/440/358 mW (MAX.) SRAMS, existing 128K x 8 SRAM sockets can be filled

) . with the LH5P8128 with little or no changes. The
Standby: 275 uW (MAX.) in self-refresh  a4yamage is the cost savings realized with the lower

® 131,072 x 8 bit organization
® Access times (MAX.): 60/80/100 ns

e Cycle times (MIN.): 100/130/160 ns

mode cost PSRAM.
_ The LH5P8128 PSRAM has the ability to fill the gap
& TTL compatible I/O between DRAM and SRAM by offering low cost, low

power standby and a simple interface.
e Available for auto-refresh and

self-refresh modes PIN CONNECTIONS
32-PIN DIP TOP VIEW
® 512 refresh cycles/8 ms 32-PIN SOP

o Compatible with JEDEC standard 1M RFSH[] 1e 320 vee
SRAM pinout AgO 2 31 As
AL] 3 30[1CE,
e Packages: A [ 4 29 1RW
32-pin, 600-mil DIP ;E : :‘; gﬁ

. . '8

32-pin, 525-mil SOZP a7 26114,
32-pin, 8 x 20 mm“ TSOP (Type 1) A s 257 A,
{normal and reverse bend pins) Ao 24J0E

A, o 23[1A,,

A O 22{ CE,

A Or2 21 wo,

110, [J13 20 (110,

o, [}14 19110

110, [}15 18710,

GND [ t6 173110,

D— 5P8128-1

Figure 1. Pin Connections for DIP and
SOP Packages
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LH5P8128 CMOS 1M (128K x 8) Pseudo-Static RAM
SHARP CORP LLE D EE 8180798 0009632 531 EMSRPJ *
32-PIN TSOP (Type |) (NORMAL BEND) 32-PIN TSOP (Type ) (REVERSE BEND) 1
{ ) J— { ™\
Anl] 1e 32 OE A e 17 A, 4
A [ 2 31 Ay A; 15 180 A,
A3 30[1 CE, A []14 19 [ A,
A 4 29{11/0, A; 13 207 A,
RW[] s 281 1104 A O12 21 1o,
cg, [ s 2711105 A, O 22110,
As] 7 26110, A D10 23110,
Vee [] 8 25Jv0, RFSH[] 9 24 {1 GND
RFSH ] 9 24 ] GND Vec [ 8 25 Mo,
A 10 237 o, AsT 7 26 (1110,
Ay 11 2210, CE,[] 6 27 3105
Ay 012 2110, Rw(] s 28 1110,
A, [ 13 207 Aq Anl] 4 29110,
As []14 193 A, A ] 3 30 [J CE,
A 15 18[7 A, A 2 31 [J Ay
A []16 17[0 A, Ayl te 32 [JOE
\.. J \. J
5P8128-1A

- L

Figure 2. Pin Connections for TSOP Packages
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CMOS 1M (128K x 8) Pseudo-Static RAM LH5P8128
SHAR
P CORP BLE P BN 3180798 0009L33 478 EMSRPY
(1e)GND
~——9—32) V¢
COLUMN
ADDRESS COLUMN
BUFFER DECODER
SENSE 1o .| DATA 13) 110,
v AMPS SELECTOR, subrer k= | @@vo,
ADDRESS (15)v0,
BUFFER L (D10,
|—a] 8} /O,
EXT/NT ROW MEMORY (1guo,
REFRESH ADDRESS (19) Vo
ADDRESS e  MUX PECODER| | ARRAY ) .,0:
COUNTER oata =t Ghuo,
out
BUFFER =
E CLOCK
CE@ GENERATOR
REFRESH [™] REFRESH
I__. CONTROLLER | o]  TIMER
5P8128-2
Figure 3. LH5P8128 Block Diagram
PIN DESCRIPTION
SIGNAL PIN NAME SIGNAL PIN NAME
Ag- Ats Address input CE;, CE2 Chip Enable input
R/W Read/Write input RFSH Refresh input
OE Output Enable Input VQp - WOy Data input/output
ABSOLUTE MAXIMUM RATINGS
PARAMETER SYMBOL RATING UNIT NOTE
Applied voltage on any pins VT -1.0t0+7.0 \ 1
Operating temperature Topr 010 +70 °C
Storage temperature Tstg -5510 +150 °C
Qutput short circuit current lo 50 mA
Power consumption Pop 600 mw
NOTE:

1. The maximum applicable voltage on any pin with respect to GND.
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LH5P8128 CMOS 1M (128K x 8) Pseudo-Static RAM

SHARP CORP L1E D EE 8140798 0009634 304 EESRPJ 1
RECOMMENDED OPERATING CONDITIONS (Ta =0 to +70°C)
PARAMETER SYMBOL MIN. YR, MAX. uNIT 1
Supply voltage ;;g 4(-)5 560 5(.)5 z ‘
Input voltage Vin 24 Vcc +0.3 Y,
ViL -1.0 0.8 A

CAPACITANCE (TA =0to +70°C, f = 1MHz, Vcc = 5.0 V £ 10%)

PARAMETER SYMBOL MIN. MAX. UNIT
Ao - Ass Cint 8 pF
Input capacitance AW, OF Cinz 5 pF
CE4, CE2 Cing 5 pF
RFSH Cing 5 pF
Input/output capacitance VQg - 1107 Cout1 10 pF
DC CHARACTERISTICS (TA=010 +70°C,Vcc =50V + 10%)
PARAMETER SYMBOL CONDITIONS MIN. | MAX. | UNIT | NOTE
; LH5P8128-60 104
Operating current LH5P8128-80 lcci trc = trc (MIN) 80 mA 1,2
LH5P8128-10 65
Standby current TTL Input lccz 1 mA 1.3
CMOS Input 0.05 1,4
Self-refresh average TTL Input 1 1,5
lcc mA
current CMOS input s 0.05 1,6
CPU internal cycle LHSP8128 60 == 104
average current LHSP8128-80 |  locs (RW = OE = Vi) go | mA | 1,2
LH5P8128-10 65
0V<VnN<BSEY
Input leakage current It 0V on all other test pins -10 10 HA
0V<Vour<Vec+03V
/O leakage current o Qutput in high- -10 10 HA
impedance state
Output HIGH voltage Vo lout =1 MA 24 \
Qutput LOW voltage VoL lout =4 MA 04 \
NOTES:
1. The output pins are in high-impedance state
2. Iccr and Icca depend on the cycle time
3. CE1=Vi, RFSH = Vi
4. CE1=Vcc-02V,RFSH=Vcc-02V
5. CE1=Vm, RFSH =V
8. CEy=Vcc-02V,RFSH=02V




CMOS 1M (128K x 8) Pseudo-Static RAM 1 HEPR128
SHARP (ORP LLE P HE 31307984 0009635 240 EESRPJ
AC ELECTRICAL CHARACTERISTICS 23 (Ta = 010 +70°C, Vce = 5.0 V + 10%)
! PARAMETER SYMBOL LH5P8125 60 LH5P8128 50 LH5P8128-10 UNIT | NOTE
MIN. MAX. MIN. MAX. MIN. MAX.

1 Random read, write cycle time tRC 100 130 160 ns
Read modify write cycle time tAmw 155 195 235 ns
CE pulse width tce 60 10,000 80 10,000 100 10,000 ns
CE precharge time tp 30 40 50 ns
Address setup time tAs 0 0 0 ns 4
Address hold time taH 15 20 25 ns 4
Read command setup time tres 0 0 0 ns
Read command hold time tRCH 0 0 0 ns
CE access time tcea 60 80 100 ns 5
OE access time toEA 25 30 35 ns 5
CE to output in Low-Z foLz 20 20 20 ns
OE 10 output in Low-Z torz 0 0 0 ns
Output enable from end of write twiz 0 0 0 ns
Chip disable to output in High-Z tchz 20 25 30 ns
Output disable to output in High-Z toHz 20 25 30 ns
Write enabie to output in High-Z twHz 20 25 30 ns
OE setup time 1oes 0 0 0 ns
OE hold time 10EH 10 10 10 ns
Write command pulse width twe 30 30 30 ns
Write command setup time twes 30 30 30 ns
Write command hold time twcH 40 50 60 ns
Data setup time from write osw 25 30 35 ns 6
Data setup time from CE tpsc 25 30 35 ns 6
Data hold time from write {DHW 0 0 0 ns 6
Data hold time from CE tone 0 0 0 ns 6
Transition time (rise and fall) tr 3 35 3 35 3 35 ns
Refresh time interval tREF 8 8 8 ms
Refresh command hold time tRHC 15 15 15 ns
Auto refresh cycle time trc 100 130 160 ns
Refresh delay time from CE tRFD 30 40 50 ns
mt'gsr’;'f:;fs width ap | 30 | 8000 | 30 | 8000 | 30 | 8000 | ns
e E a0 a0 s
Refresh pulse width (Selif refresh) tFAS 8,000 8,000 8,000 ns
ey e o rlesh s

NOTES:

1. In order to initialize the circuit, CE1 should be kept at Vi or CE2

should be kept at Vi for 100 ps after power-up.

AC characteristics are measured atty = 5 ns. 26V

3. AC ohara_cteristics are measured at the following condition (see INPUT 24V !

figure at right). 08V 06V

4. Address is latched at the negative edge of CE1 or at the positive
edge of CEa. 55V

5. Measured with a load equivalent to 2TTL + 100 pF. OuTPUT 08V

6. Data is latched at the positive edge of W/R or at the positive
edge of CE, or at the negative edge of CE2.

A

5P8128-3

SHARP 221




LH5P8128 CMOS 1M (128K x 8) Pseudo-Static RAM
1
SHARP (CORP i LLE D WH 3180798 000963k 147 EESRPJ
tac
13 e
& w- _ A K [
CE, ¥:f: \ 7 )\;
tas tan
Vig— [ y
rome T SO00OK [ KXXXXXXXQOXXXXXXKXXXXX
& V- i i
lacs thc
w7 / N
loea
tcea fonz
oz
terz torz
10, - VO, ¥8L”: @( VALID-DATA OUTPUT »—
tep
trms L'R_HC_ taro
RFSH i / \ /N
NOTE: CE, = LOW, CE; = HIGH. 5PB1284

Figure 4. Read Cycle

2-22




CMOS 1M (128K x 8) Pseudo-Static RAM LHSPR128
: SHARP CORP LLE P NN 3140798 0009637 013 B SRPJ
s lac
tr fce
S | ! /—_
CE, ¥:f: \ A \
'as tan
rme Y= KROS5 KX XXX XXX,
toes

l' - toen
OE \\;IH_
(S / twes ¥

twen
twp

Vin— Y
RW H \ /

ViL—

bsw Lonw
tosc toue
Vo — r Y
0q - 7 yHZ j’L DATA INPUT )}-—-

tp

-‘L“S_HLRLG_ larp
RFSH " / \ /N

NOTE: CE, = LOW, CE, = HIGH.

5P8128-5

Figure 5. Write Cycle 1 (OE = HIGH)




LH5P8128 CMOS 1M (128K x 8) Pseudo-Static RAM

SHARP CORP LLE D EE 5180798 0009638 TST EESRPJ
tac i
to ce
CE, ¥:_‘: /F N £
CE; VM= \ /1 !'Si
tas tan
orn t XK T KXXXRXKIXIY
N / N
twes
twor
twe
RW xr: \ 11!
losw onw
tosc b
| ,
Dy 3:«: { VALID DATA INPUT —
’, ez oz
1O - 11O, torz tonz twiz tonz
[t RRR—
tep

trRs ' [lﬂﬂ:‘ tarp
=, 7 N /N

NOTE: CE, = LOW, CE; = HIGH. P81286

Figure 6. Write Cycle 2 (OE Clock)
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CMOS 1M (128K x 8) Pseudo-Static RAM LH5P8128
b
SHARP CORP LIE D EN 8140798 0009639 99L EMSRPJ
S trc
to tee
_ _ —
of Wiz / N £
Viy— N
CEp M \ W \
tas tan
_ N
o 7 XK [ X KRR
o€ Vi
twes
twen
twp
AW \ i
osw onw
tosc tonc
D ¥:r: <: VALID DATA INPUT —
" |tz oz
VOq - 1107 oz wiz
\‘ Doyr ¥8EZ
tep
ters | |tRHg taFp
— .-
AFsH Vi / \ /N
NOTE: CE, = LOW, CE, = HIGH. P

Figure 7. Write Cycle 3 (OE = LOW)
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LH5P8128 CMOS 1M (128K x 8) Pseudo-Static RAM

SHARP CORP B1E D EN 8180798 0009L40 LO8 EESRPJ 1
tamw 1
to e
Vo, — ,—_‘
- / X
Vi — 4
O V- \ £
sl tw
one 3 XRXORXX 2 K XKKXCRKXTX
— - \
OE 3:3_ N /
acs twes
twen
twp
Vi— 7 4
RW  yi” / \ i
toea oswi torw
osW)
tcea tosc foHe
l, B \\,:?: { DATA INPUT ;5—
_loz twiiz terz
V0, - O; iz onz twiz
L Dout ¥$: DATA QUTPUT ZXE—
tep
\ tems l_‘m_x:' taFp,
1
— V _—
| = Y X 7 X
NOTE: CE, = LOW, CE, = HIGH. 5PB126-8

Figure 8. Read-Modify-Write Cycle
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tac

1p e

Gumats Snanns el SIS ans

CE, VYm- f f
(VA / X

TN !

las tan

. Vig— ADDRESS )
Aot Y= OO0 | KX

loEH

tacH

Vin—
AW Vi — ]

10, - 1O, You— OPEN

‘aFD,
trRs I_‘R_HC’
RRSH / \ VAR
n=

NOTE: CE, =LOW, CE, = HIGH. 581269

Figure 9. CE Only Refresh

CE, Vm~— 7
Tov- S\_
o5, Y- N\WWWW 7777777

OR VY-
L=

G s AN

Vin- /
o5 Yo \ :
tarp tRng
o | Iras trrs
le— f i
RFSH ]
10y - 1O, ¥:r: OPEN

5PA128-10|

Figure 10. Auto Refresh Cycle
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LH5P8128 CMOS 1M (128K x 8) Pseudo-Static RAM
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CE, yw” / N
oE Yy AN\
o WiC VAN
e tec

o% Wi \ 1

e tanc
tep Lap tep teap tep
AFSA v T /7 N / \ ;N
VOp- 10, M~ OPEN

ORDERING INFORMATION

Figure 11. Self Refresh Cycle

LH5P8128 X - ##
Device Type Package Speed

\_4{

Example: LH5P8128N-60L (CMOS 1M (128K x 8) Pseudo-Static RAM, 60 ns, 32-pin, 525-mil SOP)

60L 60
80L 80 Access Time (ns)
10L 100

Blank 32-pin, 600-mil DIP (DIP32-P-600)

N 32-pin, 525-mil SOP (SOP32-P-525)

T 32-pin, 8 x 20 mm? TSOP (Type 1) (TSOP32-P-0820)

TR 32-pin, 8 x 20 mm? TSOP (Type ) Reverse bend (TSOP32-P-0820)

CMOS 1M (128K x 8) Pseudo-Static RAM

5P8128-12
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