LH5P8129

PRELIMINARY

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

FEATURES
e 131,072 x 8 bit organization

® Access times (MAX.): 60/80/100 ns
e Cycle times (MIN.): 100/130/160 ns

e Power consumption:
Operating: 572/440/358 mW (MAX.)
Standby: 275 uW (MAX.) in self-refresh
mode

e CS Control Type
CS Standby Mode Available

e TTL compatible I/O

® Available for auto-refresh and
self-refresh modes

o 512 refresh cycles/8 ms

e Packages:
32-pin, 600-mil DIP
32-pin, 525-mil SOP
32-pin, 8 x 20 mm? TSOP (Type I)
(normal and reverse bend pins)

DESCRIPTION

The LH5P8129 is a 1M bit Pseudo-Static RAM
organized as 131,072 x 8 bits. It is fabricated using
silicon-gate CMOS process technalogy.

A PSRAM uses on-chip refresh circuitry with a DRAM
memory cell for pseudo static operation which elimi-
nates external clock inputs, while considering the pinout
compatibility with industry standard SRAMs. The
advantage is the cost savings realized with the lower
cost PSRAM.

The LH5P8129 PSRAM has the ability to fill the gap
between DRAM and SRAM by offering low cost, low
power standby and a simple interface.

PIN CONNECTIONS
32-PIN DIP TOP VIEW
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Figure 1. Pin Connections for DIP and
SOP Packages




CMOS 1M (128K x 8) CS-Control

Pseudo-Static RAM PRELIMINARY LH5P8129
32-PIN TSOP (1) (NORMAL BEND) 32-PIN TSOP (l) (REVERSE BEND)
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Figure 2. Pin Connections for TSOP Packages
TRUTH TABLE
CE cs OE RIW RFSH Ao - A 101 - 1/0e MODE
L H L H H VX Dout Read
L H X L H VX Din Write
L H H H H VX High-Z CE only refresh
L L X X X X High-Z CS standby
H X X X L X High-Z Auto/Self refresh
H X X X H X High-Z Standby

NOTES:
H = High at Viv = VCC + 0.3 V 1o Vi (MIN.)

L=LlowatV =V (MAX)to-1.0V
X = Don't care atﬁc +03Vi-10V
VX = Input when CE = L, then Don't Care
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CMOS 1M (128K x 8) CS-Control

LH5P8129 PRELIMINARY Pseudo-Static RAM
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NOTE: Pin numbers apply to 32-pin DIP or SOP. 5P8129-3
Figure 3. LH5P8129 Block Diagram
PIN DESCRIPTION
SIGNAL PIN NAME SIGNAL PIN NAME
Ao - As Address input CS Chip Select input
R/W Read/Write input RFSH Refresh input
OE Output Enable input 1/Qp - 11O7 Data input/output
CE Chip Enable input
SHARP
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CMOS 1M (128K x 8) CS-Control

Pseudo-Static RAM PRELIMINARY LH5P8129
ABSOLUTE MAXIMUM RATINGS
PARAMETER SYMBOL RATING UNIT NOTE
Applied voltage on any pins Vr -1.0t0 +7.0 \) 1
Operating temperature Topr 010 +70 °C
Storage temperature Tstg -55 10 +150 °C
Output short circuit current lo 50 mA
Power consumption Pp 600 mwW
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 45 5.0 55 \'
Supply voltage
PPy 9 GND 0 0 0 \
Input voltage L 24 Vec +0.3 v
ViL -1.0 0.8 \
CAPACITANCE (TA=0to +70°C, f=1MHz, Vcc = 5.0 V £ 10%)
PARAMETER SYMBOL MIN. MAX. UNIT
Ao - Ats Cinn 8 pF
Input capacitance RW, OE Cinz 5 pF
CE,CS Cin3 pF
RFSH CiNa 5 pF
Input/output capacitance 1100 - 1107 CouTt 10 pF
DC CHARACTERISTICS (Ta=0to +70°C,Vcc=5.0V + 10%)
PARAMETER SYMBOL CONDITIONS MIN. MAX, UNIT NOTE
LH5P8129-60 104
Operating current LH5P8129-80 lcct tRC =trc (MIN) 80 mA 1,2
LH5P8129-10 65
Standby current TTL Input lccz ! mA 1.3
CMOS Input 0.05 1,4
Self-refresh TTL Input locs 1 mA 1,5
average current CMOS Input 0.05 1,
CPU internal LH5P8129-60 104
cycle average LH5P8129-80 lcca (R'W = OE = Vi) 80 mA 1,2
current LH5P8129-10 65
OV<VNEBS5YV
Input leakage current L 0 V on all other test pins -10 10 HA
0V<Vour<Vec+03V
VO leakage current o Output in high-impedance state -10 10 KA
Output HIGH voltage VoH loutr = 1 mA 24 v
Output LOW voltage VoL lout =4 mA 0.4 \
NOTES:
1. The output pins are in high-impedance state
2. lcot and Iccs depend on the cycle time
3. E = Vi, RFSH = Vi
4, E =Vec-02V,RFSH =~ Vec -02V
5. EE_ = VK, RFSH = Vi
6. CE=Vcc-02V,RFSH=02V
SHARP 2-11



LH5P8129

PRELIMINARY

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

AC ELECTRICAL CHARACTERISTICS 23 (Ta = 0 to +70°C, Vcc = 5.0 V £ 10%)

PARAMETER SYMBOL LH5P8129-60 LH5P8129-80 LH5P8129-10 uniT | NoTE
MIN. MAX. MIN. MAX. MIN. MAX.
Random read, write cycle time tRc 100 130 160 ns
Read modify write cycle time tRMW 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 tRcs 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 1o output in Low-Z toLz 20 20 20 ns
OE to output in Low-Z toLz 0 0 0 ns
Qutput enable from end of write twiLz 0 0 0 ns
Chip disable to output in High-Z tcHz 20 25 30 ns
Output disable to output in High-Z toHzZ 20 25 30 ns
Write enable to output in High-Z twHz 20 25 30 ns
OE setup time toEs 0 0 0 ns
OE hold time toER 10 10 10 ns
CS setup time tcss 0 0 0 ns
CS hold time tcsH 15 20 25 ns
Write command pulse width twep 30 30 30 ns
Write command setup time twcs 30 30 30 ns
Write command hold time twcH 40 50 60 ns
Data setup time from write tbsw 25 30 35 ns 6
Data setup time from CE tpsc 25 30 35 ns 6
Data hold time from write tDHW 0 0 0 ns 6
Data hold time from CE toHe 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 rc 100 130 160 ns
Refresh delay time from CE tRFD 30 40 50 ns
z:ﬂ::sr:ff:fh‘)’ width teap 30 | 8000 | 30 | 8000 | 30 | 8000 | ns
f}:g{:ﬁg,‘;’;‘;ﬁ;‘a’ge time P 30 30 30 ns
Refresh pulse width (Self refresh) tras 8,000 8,000 8,000 ns
A s
NOTES: _
1. Inorder o initialize the circuit, CE should be keptin ViH for 100 ps
after power-up.
2. AC characteristics are measured atty = 5 ns. 5TV 26V
3. AC characteristics are measured at the following condition (see INPUT 08V
figure at right). . o6V
4. Address is latched at the negative edge of CE.
5. Measured with a load equivalent to 2TTL + 100 pF. 22V
6. Data is latched at the :ositive edge of W/R or ,:t the positive outRUT XOAB v
edge of CE.
5P8129-4
2-12 SHARP



CMOS 1M (128K x 8) CS-Control

Pseudo-Static RAM PRELIMINARY LH5P8129
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Figure 4. Read Cycle
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CMOS 1M (128K x 8) CS-Control

LH5P8129 PRELIMINARY Pseudo-Static RAM
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Figure 5. Write Cycle 1 (OE = HIGH)
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CMOS 1M (128K x 8) CS-Control

Pseudo-Static RAM PRELIMINARY LH5P8129
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Figure 6. Write Cycle 2 (OE Clock)
SHARP 2-15



CMOS 1M (128K x 8) CS-Control
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Figure 7. Write Cycle 3 (OE = LOW)
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CMOS 1M (128K x 8) CS-Control

Pseudo-Static RAM PRELIMINARY LH5P8129
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Figure 8. Read-Modify-Write Cycle
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CMOS 1M (128K x 8) CS-Control

LH5P8129 PRELIMINARY Pseudo-Static RAM

tac

— A |
CE wi- / X J‘

]
g

cs / \

tas tan

ke Y XXXXKK Y ommssrer K XRXKXKKKXKKH

toes toen

g

= V- 4 Y

OE V:L . ]

tacs facH
Vin— R

RW V:'L“_ /

1O, - 110, ‘\jgr_ OPEN
tep

taFp
tErms_| [ lane
RFSH VC / \ VAN

g

5P8129-10

Figure 9. CE Only Refresh
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Figure 10. Auto Refresh Cycle
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CMOS 1M (128K x 8) CS-Control
Pseudo-Static RAM PRELIMINARY LH5P8129
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Figure 11. Self Refresh Cycle
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Figure 12. CS Standby Mode

ORDERING INFORMATION

LH5P8129 X - ##
Device Type Package Speed

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

Blank 32-pin, 600-mil DIP (D!P32-P-600)
N 32-pin, 525-mil SOP (SOP32-P-525)

T 32-pin, 8 x 20 mm2 TSOP(l) (TSOP32-P-0820)

TR 32-pin, 8 x 20 mm2 TSOP(I) Reverse bend (TSOP32-P-0820)

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

Example: LH5P8129N-60L (CMOS 1M (128K x 8) Pseudo-Static RAM, 60 ns, 32-pin, 525-mil SOP)

5P8129-14
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