MITSUBISHI LSls

MH25616PNA-10,-12

DESCRIPTION

The MH25616PNA is 262144 word x 16 bit PSEUDO-
PSEUDO static RAM and consist of four industry standard
256K x 4 bit dynamic RAMs in SOJ, two data selector in
SOPand one DRAM controller in SOP. The mounting of SOJ
and SOP on a dual in-line package provides any application
where high densities and large quantities of memory are
required.

FEATURES
Access time Power
Type {max) dissipation
Note 1 (typ)
MH25616PNA-10 136ns 750mw
MH25616PNA-12 156ns 650mW

Note 1:When No-wait operation, Access time ts measured from end of T1

of clock.
@ Single +5V (x10%) supply operation
® 46 pin 600 mil Dual in-line package
® No Refresh
® All inputs and outputs are directly TTL compatible
® |ncludes (0.22uF x 7) decoupling capacitors
APPLICATION
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4194304-BIT(262144-WORD BY 16-BIT)PSEUDO-PSEUDO STATIC RAM

FUNCTION

MH25616PNA series is 262144 word by 16-bit. These
devices operate on a single BV supply, and all inputs and
outputs are directly TTL compatible.

When DRAM controller counted 117th clock puise from
CLK terminal, DRAM is automatically refreshed. Accord-
ingly, Outside refreshing is not required.

Multiplexer enable to put separate address in as SRAM.

Internal action of the MH51208PNA is of the same
period as clock pulse and 1 state (time of one read or write
cycle) consists of 4 clock pulses.

A write cycle is executed whenever the low level C_E-l'
overlaps with the low level CS at the last “H” = *'L"” edge
of T, (first clock pulse of write cycle). The address is

DESCRIPTION OF PINS

determined by CAEy, CAE; and Ag ~ Aq;.

The data is latched into a cell on the last “H" = “L"”
edge of T, (second clock pulse of write cycle) requiring the
set-up and hold time relative to this edge to be maintained.

A read cycle is executed whenever the low level CE,
overlaps with the low level CS at the last “H"” — “’L" edge
of T,. When address is determined by C_AE-O, CAE; and
Ap ~ A4, data situated on the address is read.

When setting CS at high level or CE, and CE, at the
same time at high level, the chip is in a non-selectable mode
in which both reading and writing are disabled. In this
mode, the output stage is in floating state.

1/0 Symbol Function
RESET Reset input
This input resets built-in flip flop and is active H.
CLK Clock input
cS Decode signal of CPU address
6—1. _—_E_z Status signal from CPU o _
The memory access cycle is started by CS, CE, and CE, signals.
Cs | Cg; | CE Mode
AR O T
L L L Read
L L H Write
L H L Read
L H H No-access
OE Read signal from CPU {assumed that read cycle finish)
R/W Write signal from CPU {(assumed that write cycle finish)
CAED Determine the valid combination of CAS
CAE1 TAS is output by active L.
CAEOC CAE1 Access area
H H —
L H DQp—~7
H L DQg~1s
L L DQo—~15
Ag—~ Ay Address signal
Qutput RDY Read signal to CPU
Input DQp-15 Data input/output signal
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4194304-BIT(262144-WORD BY 16-BIT)PSEUDO-PSEUDO STATIC RAM

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Condition Ratings Unit
Voo Supply voltage —0.5~7.0 A\
Vi Input voltage With respect to Vgg —0.5~Vge+0.5 \
Vo Output voltage —0.5~Vgc+0.5 \%
vi<ov —20
hk Input protection diode current mA
VI>Vee +20
Ig Qutput current 50 mA
Pd Power dissipation Ta=25C 5500 mw
Topr Operating temperature 0--70 °C
Tstg Storage temperature —40~125% °C
R ECOMM ENDED OPE RAT' NG CONDIT'ONS (Ta=0~70°C, unless otherwise noted) {Note 2)
Symbol Parameter Limits Unit
Min Typ Max
Vee Supply voltage 4.5 5 5.5 \Y
Vss Supply voltage 0 A\
Vi input voltage 0 Vece \'2
Vo Qutput voltage 0 Vce v
Note 2: All voltage vaives are with respect to Vgg.
ELECTRICAL CHARACTER ISTICS (Ta=0~70°C, Voo =5V+10%, Vgs=0V, unless otherwise noted) (Note 3}
Symbol Parameter Test conditions Limits Unit
Min Typ Max
Vr1+ Threshold voltage (RESET) Vo=0.1,Vgc—0.1V,lo=20uA 2.4 \
V- Threshold voltage (RESET) Vo=0.1,Vgc—0.1V,lo=20uA 0.6 \
V1+—VT1-| Hysteresis width (RESET) Vo=0.1,Vgc—0.1V,10=20uA 0.2 1.8 \%
ViH High input voltage (other input) Vo=0.1,Vgc—0.1V,lg=20uA 2.0 v
Vie Low input voltage {other input) Vo=0.1,Vgc—90.1V ,log=20uA 0.4 A"
VoH High output voltage lop=—5mA 2.4 Vee \%
VoL Low output voltage loL=4.2mA 4] 0.4 \
i High input current Vi=Vg¢e 1.0 §77:
h Low input current Vi=GND 1.0 uA
Vv MH25616PNA-10 ) ) 240
tce1(av) :p:rr:g;gsupply Cu"(i:‘;':ir’"s) MH25616PNA-12 Maximum repeating frequency, output open 200 mA
locz () Average supply current from Vg, stand by Vi=2.4V.0.4V, Outputopen _(Note ) 16.7 mA
iccz(@)ay, Vi=Vgg. GND, f=10MHz o‘zhpc;‘t'e%‘?%") 3.5 mA
| co2av) CV‘Z?Q%"EL‘;SX"H@%Hom MH25616PNA-10 | Refresh cycling, output open 240 mA
refreshing (Note 4) MH25616 PNA-12 {5 clock from 117th clock} 220
Ciea) Input capacitance,,address inputs 15 pF
C Input capacitance (except address inputs) Vi=Vss, 1=1MHz 15 pF
C (o) Input/output capacitance, Data input/output inputs Vi=25mvrms 17 pF
Co (RDY) Qutput capacitance, RDY inputs Vo =Vss, f=1MHz, Vi=25mVrms 10 pF
Note 3. Current flowing into IC is positive, out is negative.
4: lcciiavy. lecz2)iav). focatav) are dependent on frequency of clock pulse. Limits are measured at maximum frequency.
5. lccriav) is dependent on output loading specified values are obtained with the output open.
6: Only one input set to this value, all other input fix Ve or GND.
7: The value is setting to lcc3, when it get in refresh cycle every 121 clock.
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4194304-BIT(262144-WORD BY 16-BIT)PSEUDO-PSEUDO STATIC RAM

SWITCHING CHARACTERISTICS (Ta=0~70°C, Vog =5V +£10%, Vss =0V, unless otherwise noted) {Note 8}

Limits
Symbol Parameter MH25616PNA-10 MH25618PNA-12 Unit
Min Typ Max Min Tvp Max

f Repeating frequency 7.8 11.1 7.8 9.95 MHz
Lein CLK, OE, R/W-RDY propagation time {Note 9) 36 36 ne
tpuL 36 36 ns
teka CLK access time 136 156 ns
tore Output disable time after OE high 40 65 40 70 ns

Note 8: After power-up an initial pause of 500us and dummy cycle (Read or Write cycle by 8 times degrees) followed by CLK, CS, CE,, CE,, OE, R/W
cycles are required before proper device operation is achieved. 1t may add that cycle during the initial pause, but dummy cycle is required.

9: The values are measured at loading capacitance Ci = 50pF.

TIMING REQUIREMENTS (Ta=0~70c, Voo =5V +10%, Vgs =0V, uniess otherwise noted) (Note 10, 11)

Read, Write, Refresh Mode Cycle

Limits
Symbol Parameter MH25616PNA-10 MH25616PNA-12 Unit
Min Typ Max Min Tvp Max
ek CLK low pulse width 40 75 45 10 ns
L okH CLK high pulse width 40 75 45 70 ns
tess CLK-CS setup time 20 20 ns
tosH CLK-CS hold time 20 20 ns
tceis CLK-CE, setup time 20 20 ns
t ceTH CLK-CE, hold time 20 20 ns
teezs CLK-CE, setup time 20 20 ns
tcezn CLK-CE; hoid time 20 20 ns
toes CLK-OE setup time 20 20 ns
1 oEH CLK-OE hold time 1.5CK +10 2.5CK—20{1.5CK+10 250K 20 ns
tRws CLK-R/M setup time 20 20 ns
LRwH CLK-R/M hold time 1.0CK+10 2.0CK—-20{1.0GK+10 20CK-20 ns
tas CLK-ADDRESS setup time 20 20 ns
i CLK-ADDRESS hold time (READ) 55 55 s
CLK-ADDRESS hold time (WRITE) 0.5CK +55 0.5CK +55
tcas CLK-CAE setup time 20 20 ns
tcan CLK-CAE hold time 20 20 ns
tos CLK-DATA setup time 0 0 ns
ton CLK-DATA hold time 55 60 ns
tr Transition time {Note 12) 3 50 3 50 ns
tREF Refresh cycie time (every 121 clocks) 10.9 15,7 121 15.7 us
Note 10: The timing requirements are assumed tt = 5ns.
11: V| = 1.3V is reference levels for measuring timing of input signals.
12: 1ty is measured between Vigmin) and V| {max}-
Reset-Mode-Cycle
Limits
Symbol Parameter MH25616PNA-10 MH25616PNA-12 Unit
Min Typ Max Min Typ Max
tRewW RESET pulse width 20 20 ns
tREC CLK-RESET recovery time 20 20 ns
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4194304-BIT(262144-WORD BY 16-BIT)PSEUDO-PSEUDO STATIC RAM

TIMING DIAGRAMS (Note 13)
Read Cycle
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Note 13 M Indicates the don't care input.
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Write Cycle
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4194304-BIT(262144-WORD BY 16-BIT)PSEUDO-PSEUDO STATIC RAM

Refresh Cycle (Note 14)
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Note 14: While refresh cycle, other input signal are waiting condition.
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