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HVIi658128 Series Tl -25-25

131072-word x 8-bit High Speed CMOS Pseudo Static RAM

The Hitachi HM658128 s a pseudo-static RAM organized as HM658128P Series
131,072-word x 8-bit. HMB58128. realizes low power consump-
tion and high speed ‘access time by employmg 13um CMOS
process technology. - . T

The HM658128 supports 3 refresh functrons Address Refresh

y Auto Refresh and Self Refresh. Low power version dissipates
only 0.5mW (typ.) in Self Refresh Mode and retains the data with
battery backup for short time,

The HM658128 is pnn-compat|b|e with 256k bit PSRAM and

. static RAM.

(DP-32)

= FEATURES .
® Single BV (£10%) T
® High Speed =~ . . )
O Access Time -
~ CE Access Time . .. 100/120/150ns
O Cycle Time "
Random Read/Write Cycle Time ... 180/210/250ns
Low Power ... . 200mW typ. (Actlve) (FP-32D)
0.6mW (standby) (L-version)
All inputs and outputs TTL compatible ® PIN ARRANGEMENT
Non Multiplexed Address
512 Refresh Cycles (8ms)
Refresh Functions
Address Refresh
Automatic Refresh .
Self Refresh

8 ORDERING INFORMATION

Type No, Access Time Package
HM658128P-10 i 100ns
HM658128P-12 120ns
HM658128P-15 150ns 600 mil 32 pin
HM658128LP-10 100ns Plastic DIP
HM6581281LP-12 120ns
HM658128LP-15 150ns
HM658128FP-10 : 100ns
HM658128FP-12 120ns
HM658128FP-15 150ns g(zngm Plastic
HM658128LFP-10 - 100ns - (Top View)
HM658128LFP-12 120ns ’
HM658128LFP-15 150ns = PIN DESCRIPTION
: Symbol Pin Name
. A0 - Al6 Address Inputs
1/0 - 1jO1 Data Input/Output
FSH Refresh
CE Chip Enable”
OE Output Enable
WE Write Enable
Cs Chip Select
Vee Power Supply
Vss Ground
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L H X H H High Z -
L L X X X High Z CS Standby
H X L X X High Z Refresh ;
H X H X X High 2 Standby :
« ABSOLUTE MAXIMUM RATINGS
Item Symbol Rating Unit
Terminal Voltage with Respect to Vgg Vp —1.0to +7.0 \/
Power Dissipation Py 1.0 w
Operating Temperature Topr 0to +70 °C
Storage Temperature Tog —55 to +125 °C
Storage Temperature Under Bias Thias —10 to +85 °C
® RECOMMENDED DC OPERATING CONDITIONS (T,=0to +70°C)
Item Symbol min, typ. max. Unit
V. 4.5 5.0 55 \4
1 [o] 4]
Supply Voltage Ves B 0 o v
Vi 2.2 - 6.0 v
Input Voltage ViL 1.0 — 038 v
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m DC CHARACTERISTICS (T, = 0° to +70°C, Voc = 5V £10%)

Parameter : Symbol Test Condition min. | typ. | max. | Unit
Operating Power I Iyj0=90 _
Supply Current cot teye = min. 40 7 mA
Standby Power CE=Viy
Supply Current Isn:1 RFSH = Viy ! 2| mA
Standby Power oq | CE2Vge-02V
I, e - 00
Supply Current §B2 RFSH 2 Vg —0.2V 100 2 KA
- -C_-E = VIH
I -
Operating Power ccz RFSH=VqL 1 2 | mA
Supply Curzent in Self Refresh Mode ¢ | CE2Vec-02V
Iccs RESH< 0.2V - 100 200 HA
Vec=55V
Input Leakage Current I cc -10 | - 10 | »A
P s Lr Vin=Vgsto Vee
OE= Vg i
Output Leakage Current I -10 - 10 A
P § Lo Viso=VsstoVec #
VoL Ior=2.1mA - = 0.4 \
Output Voltage Vou Ton= —1mA 74 — — v
Note) *1, This characteristics is guranteed only for L-version.
® CAPACITANCE (T, = 25°C,f= IMHz) . f
Item Symbol Test Condition typ. max. Unit
Input Capacitance Cin Vin =0V - 8 pF
Input/Output Capacitance Cyo Vijo=0V - 10 pF
Note) This Parameter is sampled and not 100% tested. )
m AC CHARACTERISTICS (T, =0 to +70°C, V¢ = 5V  10%)
® AC Test Conditions
Input Pulse Levels teeesseeaes 24V,04V
Input Rise and Fall Times ........... bns
Timing Measurement Level ....... Le.. 22V,08V
Refarence Level .................. . Vo =20V, Vg, =08V
Output Load cetsesrasateeanes .. 1 TTL and 100pF (including scope and jig)
Jtem Symbol HM658128-10 | HM658128-12 | HM658128-15 |\
min. | max. | min. | max. | min, | max,
Random Read or Write Cycle Time tRC 180 = 210 - 250 - ns |
Random Read Modify Write Cycle Time trwe| 240 - 280 - 330 - ns l
Chip Enable Access Time tCEA - 100 - 120 - 150 ns ; ;
Output Enable Access Time tOEA| — 30 - 40 - 50 ns ‘
Chip Disable to Output in High Z tchz | - 30 | - 35 | - 40 ns |
Chip Enable to Output in Low Z torz 30 - 35 - 40 - ns ; ’
Output Disable to Output in HighZ ’ tonz| - 25 - 30 - 35 ns .
Qutput Enable to Output in Low Z . torLz 5 - 5 - 5 - ns
Chip Enable Pulse Width tcg | 100n | 1ux [ 120n | I [150n | 1p | s
Chip Enable Precharge Time tp 70 — 80 - 90 - ns
Address Set-up Time t4s 0 - 0 - 0 - ns
Addsess Hold Time - tAH 30 - 35 - 40 - ns i
Read Command Set-up Time tRCs 0 - 0 - 0 - ns :
Read Command Hold Time tRCH 0 — 0 — 0 - ns :
RFSH Hold Time ) tryc!| 15 - 15 - 15 - ns !
Refresh Command Delay Time (Standby Mode) trep | - 5| - 5| - 5| m l
(to be continued)
E
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7: yé '23 ,25- ~—HME58128 Series

HM658128-10 | HM658128-12 | HM658128-15 .
Item Symbol - - - nit

min. | max. | min. | max. | min. | max.
Chip Select Set-up Time tcss 0 - 0 - 0 - ns
Chip Select Hold Time tosH 30 - 35 - 40 - |ms
Write Command Pulse Width twp 30 - 35 - 40 - |ns
Chip Enable to End of Write tow 100 - 120 - 150 .- ns
Data In to End of Write . tpw 25 - 30 - 35 - ns
Data In Hold Time for Write tpH 0 - 0 - 0 - ns
Output Active from End of Write tow 5 - 5 - 5 - ns
Write to Qutput in High Z tWHZ - 25 — 30 - 35 |ns
Transition Time (Rise and Fall) tp 3 50 3 50 3 50 [ns
Refresh Command Delay Time tRFD 70 - 80 - 90 - ns
Refresh Precharge Time tpp 40 - 40 - 40 - ns
ggggi{: Command Pulse Width for Automatic tpap 80n 8u 80n 8u 80n 8ul s
Automatic Refresh Cycle Time trc 180 - 210 = 250 - ns
Refresh Command Pulse Width for Self Refresh | tpas 8 - 8 - 8 - us
Refresh Reset Time for Self Refresh tRFS 180 - 210 - 250 - ns
Refresh Reset Time for Automatic Refresh IRFA 0 - 0 - 0 - Ins
Refresh Period (512 cycles) IREF — 8 - 8 _ 8 |ns

Notes:

(1) tcyz, toyz and tyyy define the time at which the
output acﬁeves the open circuit conditions under the
condition of #7 = Sns and not 100% tested.

Q)tcHz, tCLZ, tQHZ, t0LZ, tWHZ and tQWw are sampled
under the condition of 77 = 5ns and not 100% tested,

{3) A write occurs during the overlap of a low CE and low
WE. Write end is defined at the earlier of WE going high
or CE going high, -

@) If CE _goes low simultaneously with WE going low or
after going low, the outputs remain in high im-
pedance state.

(5) If input signals of opposite phase to the outputs are

& TIMING WAVEFORMS

applied in write cycle, OE or WE must disable output
buffers prior to applying data to_the device and data
inputs must be floating prior to OF or WE turning on
output buffers,

(6) Vi (min) and V¥, 1. (max) are reference levels for
measuring timing otl input signals. Also, transition times
are measured between Vg and Vyy.

(7) An initial pause of 100us is required after power-up
followed by a minimum of 8 initialization cycles.

(8) After Self Refresh, Auto Refresh should be started with-
in 15pus.
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® Write Cycle-1 (DE Clock) 7_:%'23
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® Read Modify Write Cycle 7:5/4 '23 'Z\S—
& N /1 N

| tor

© ZZF [ A EIITTTITTTITTYRTRIITIINT

Las lay
As-Au k
|

w //]] N ; A NN
& $N‘ NN LLLL LSS AL
T [t | ey
e NN LY LA
\ Eﬁ- ‘ tow iy
Din — c vaid Dua 0w | | "
Doat { 2 g >q° Valid Data Out D __"‘*gg

@ Automatic Refresh Cycle
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® Self Refresh Cycle
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