HM51258 Series

262144-word x 1-bit Static Column CMOS Dynamic RAM

The HM51258 is the 262,144 word by 1 bit static
column dynamic random access memory utilizing the
Hitachi 2um CMOS process.

This device has static column circuit and it is good for
high performance main storage or for page access
applications.

While the row circuitry is still dynamic, and it controls 1
the power consumed in the static circuitry. It realizes
very low power dissipation.

Multiplexed address and the 16 pin pinout are com- (DP-16B)
patible with the fully dynamic 256K DRAM
HM50256.
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s FEATURES
® 262,144 word x 1 bit SCRAM M

[E RUT

Row access time: 85/100/120/150ns
Address access time: 40/45/55/70ns

® Cycle time Az
Random Read&Write cycle time: 1556/180/210/250ns
Static Column cycle time: 45/60/60/75ns

® Lower power
Standby: 11mW
Active: 385/330/275/220mW

® Input and output: TTL compatible

® Refresh: 266 cycles/4ms = PIN DESCRIPTION

(Top View)

® Refresh function: RAS only refresh, CS before Pin Name Fanction

RAS refresh, Hidden refresh AO_A8 | Address inputs

® Static column mode capability

. . . CS Chip select
® Edge triggered write capability Din Data in
® Fast CS output control Doat Data out
RAS Row address strobe
= ORDERING INFORMATION WE | Read/Write input

Vee Power (+5V)

Type No. Access Time Package Vss Ground
HMS51258P-8 85ns AO0—-A7 | Refresh address inputs
HM51258P-10 100ns 300 mil 16 pin Plastic
HM51258P-12 120ns Dip
HM51258P-15 150ns
G HITACHI

614 Hitachi America, Ltd. e Hitachi Plaza « 2000 Sierra Point Pkwy. # Brisbane, CA 94005-1819  {415) 589-8300



® BLOCK DIAGRAM

HM51258 Series
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s ABSOLUTE MAXIMUM RATINGS
Parameter Symbol Rating Unit
Voltage on any pin relative to Vgg Vr -1.0to+7.0 v
Supply Voltage relative to Vgg Vee -1.0to+7.0 A\
Short circuit output current Tout 50 mA
Power dissipation Pr 1.0 w
Operating temperature Topr 0to +70 °C
Storage temperature Tetg —55 to +125 °C
s RECOMMENDED DC OPERATING CONDITIONS (7,=0to +70°C)
Parameter Symbol min typ max Unit
Supply voltage Vee 4.5 5.0 5.5 v
Input high voltage Vig 24 - 6.5 v
Input low voltage Vie -1.0 - 0.8 v
Note) All voltages referenced to Vgg. }
s DC ELECTRICAL CHARACTERISTICS (Vcc=5Vt10%, Vgs=0V, T,=0 to +70°C)
-8 |HMS51258-10 258-12HMS51258-1
Parameter Sybmol Test conditions HMSIZSS 8 - HM,SI 58-12 n 813 Unit | Note
min | max | min | max | min | max | min | max
Operating current | Jccy | RAS, CS Cycling: trc=min. 70 - | 60 - s0f - |40 [mA | 1
Standby current Icco | RAS=Vy. Dout=High Impedance 2 - 2 - 2| - 2 | mA
Refresh current Iccs | RAS only Refresh, tre=min 70 - 60 - 50 - 40 | mA
Standby current Iccq | RAS=V iy, Dout Cnable - 6 - 6 | - 6 | - 6 | mA | I
Refresh current Iccs | CS before RAS Refresh, trc=min 60 5 4s - | 35 | mA
. Static Column Mode,
Operating current | Iccs 1RSC. tWSC=min 70 - 60 - 50 - 40 | mA | |
Input leakage Ir] | Vin=0to 7V -10 10 {=10 10 [-10 10 | -10 10 | uA
Output leakage Ito | Vour=0t0 7V -10 | 10 |~10 10 |=10 | 10 |=10 | 10 | uA
Output high voltage| Vop | loyr==-5mA 24 | Voo | 24 | Voo | 24 | Vee| 24 | Ve V
Output low voltage | VoL | loyi=4.2mA 0]04] 0 04| 0 |04] 0 |04 | V

Note) 1. /¢ depends on output loading condition when the device is selected.
Icc max is specified at the output open condition,
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HM51258 Series

m CAPACITANCE (Voc=5V+10%, T,=25°C)

Parameter Symbol | typ [ max |Unit | Note

. Address, Data-In (&7} - pF

Input capacitance Clock iz - oF
Output capacitance | Data-Out Co - pF 1,2

Note) 1. Capacitance measured with
Boonton Meter or effective

capacitance measuring method.
2. CS=V y to disable Dout.

® ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING
CONDITIONS (7,=0to +70°C, V¢ =5Vt 10%, Vsg =0V)

® Read, Write, Read-Modify-Write and Refresh Cycles (Common Parameter)

HMS51258-8 [HM51258-10(HMS51258-12[HM51258-15 .
Parameter Symbol — - - - Unit |Notes
min | max | min | max | min | max | min | max
Random Read or Write Cycle Time tRC 155 — 1180 - 1210 - (250 - ns
RAS Precharge Time (RP 60 | - 70 - 80| - 90 | - | ns
RAS Pulse Width tR4S | S5 [10000] 65 [10000] 75 |10000{ 95 {10000| ns
CS Pulse Width tcs 251 - 25| - 30| - 35 - | ns
RAS to CS Delay Time tRCD | 20| 60| 25| 75| 25| 90| 30 | 115 | ns 8
RAS to Column Address Delay Time tRAD | 15| 45 20| 55 20 [ 65 25 80 | ns 9
RAS Hold Time sy | 20 - 25| - 30| - 5| - ns
CS Hold Time tCSH 851 - |100} -~ | 120 — | 150 - ns
CS to RAS Precharge Time tcrp | 10| - 0] - 10| - 10] - | ns
Row Address Set-Up Time tASR 0 - 0 - 0 - 0 - ns
Row Address Hold Time tRAH | 10| - 15 - 15| - 20| - ns
Transition Time (Rise and Fall) T 3] 50 3 50 3 50 3 50| ns 7
Refresh Period tIREF | - 4 - 4 - 4| - 4 | ms
® Read Cycle
Access Time from RAS trRaC | - 85| — 1100 - [120]| — [150 ns [ 2,3
Access Time from CS tcac | - 25| - 25| - 30| - 35| ns | 3,4
Access Time from Address t44 - 40 - 45 - 55 - 70 | ns {3,514
Column Address Hold Time to RAS on Read | 148 | 85 - 100 - 120 ] - 150 -~ ns
Read Command Set-Up Time tRCS 0 - 0 - 0 - 0| - ns
Read Command Hold Time to CS tRCH 0| - 0| - 0| - 0| — | ns
Read Command Hold Time to RAS tRRH | 10 ] - 10} - 10| - 10| - ns
Column Address to RAS Lead Time traL | 40| - 45 | — ss| - 70! — | ns
RAS to Column Address Hold Time tAH 10 - 15 - 15 - 20 - ns 16
Output Hold Time from Address toH 5 - 5 - 5| - 5 - ns
Output Buffer Turn-off Time tOFF 01 20 25 30 0 35| ns 6
® Write Cycle
Column Address Set-Up Time tASC 0 - 0f - 0] - 0 - ns
Column Address Hold Time tCAH 15 - 20| - 25 - 30 - ns
Column Address Hold Time to RAS on Write | ZAWR | 60 | -~ 75 - 9] ~ [ 110 - ns
Write Command Set-Up Time twCs 0l - 0 - 0 - 0 - ns 10
Write Command Hold Time twCcH | 20 | - 25 - 30 - 35 — ns
Write Command Hold Time to RAS twCcr | 65 - 80 - 95 - 115 - ns
Write Command Pulse Width twp 15 - 20 - 25 - 30 - ns
Write Command to RAS Lead Time tRwr | 20| - 251 - 30| - 35 - | ns
Write Command to CS Lead Time ICWL 20 - 25 - 30 - 35 - ns
Data-in Set-up Time tDs 0 - 0 - 0 - 0 - ns 11
Data-in Hold Time tDH 15 - 20 - 25 - 30 - ns |10, 11
Data-in Hold Time to RAS tpHR | 601 - 51 - 90| - |10 - ns
(to be continued)
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HM51258 Series

® Read-Modify-Write Cycle

HM51258-8 [HM51258-10(HMS1258-12{HM51258-15) .
Parameter Symbol - - ~ ~ Unit |Notes
min | max [ min | max | min | max | min | max

Read-Write Cycle Time tRwc | 180 — |210) - (245} — | 290} - ns
RAS to WE Delay Time tRwp | 8| - |100{ - |120] - | 150 - ns | 10
CS to WE Delay Time tecwp | 20| - 25| - 30| - 35| - ns | 10
Column Address to WE Delay Time tqwp | 40 - 45 - 55 - 70 - ns 10
Output Hold Time from WE togw | 25| - 251 - 257 - 25 - | ns

® Refresh Cycle
CS Set-up Time (CS before RAS Refresh) ICSR 10 - 10 - 0] - 10| - | ns
CS Hold Time (CS before RAS Refresh) tcyr | 10 - 0| - 10| - 10| - | ns
ml’recharge to CS Hold Time tRPC 1§ - 15 - 15 - 15 -~ ns

® SC Mode Cycle
SC Mode Cycle Time on Read IRSC 45 - 50 - 60 - 75 - ns
SC Mode Cycle Time on Write tWSC 45 - 50 - 60 - 75 - ns
RAS to Second WE Delay Time tRsw | 90| - |105] - |125) - |155] - | ns
SC Mode RAS Pulse Width IRASC| 55 |75000/ 65 [75000| 75 {75000{ 95 |75000 ns
CS Precharge Time tcp 10| - 10| - 15| - 15| - ns
Write Invalid Time twr 10 - 10 — 15 - 15 - ns

® SC Mode Read-Modify-Write and Mixed Cycle
SC Mode Cycle Time on Read-Write tRwscl 85 - 95 - | 115 - 1451 -~ ns 12
Access Time from Previous WE 1PWA - 80 | - 90 | - | 110 - 140 | ns {3,13
Previous WE to Column Address Delay Time |tw4p | 20 | 40 25 45 30 55 35 76| ns 15
Column Address Hold Time to Previous WE tPWH 80 - 90 - 110 - 140 - ns

Notes: 1. AC measurements assume f = Sns.

2. Assumes that trep S trep(max) and trap S frap(max). If tgep Of tRap is greater than the maximum
recommended value shown in this table, r g 4 ¢ exceeds the value shown.

Measured with a load circuit equivalent to 2TTL loads and 100pF.

Assumes that fgep 2 trcp (max) and tRAD < tRAD (max).

Assumes that tgop S tpep(max) and rpap 2 fRa p(max).

toFF (max) is defined as the time at which the output achieves the open circuit condition and is not re-

ferenced to output voltage levels.

7. Vyg(min) and Vj; (max) are reference levels for measuring timing of input signals. Also, transition times are
measured between Vygand V.

8. Operation with the rgcp(max) limit insures that 1 g 4 ¢ (max) can be met, t g cp (max) is specified asa reference
point only; if tgep is greater than the specified 1 g cp(max) limit, then access time is controlled exclusively
by fcac

9. Operation with the t g4 p(max) limit insures that g 4 c(max) can be met, g 4 p(max) is specified as a re-
ference point only; if t g 4 p is greater than the specified t g 4 p(max) limit, then access time is controlled ex-
clusively by 4 4.

10. twes. trwp. tcwp and 14 wp are not restrictive operating parameters. They are included in the data sheet as
electrical characteristics only: if fycs 2 fwes{min), the cycle is an early write cycle and the data out pin will
remain open circuit (high impedance) throughout the entire cycle;if f gwp 2 trwp (min), tcwp 2fcwp(min)
and 4 wp 2 tawp(min), the cycle is a read/write and the data output will contain data read from the selected
cell; if neither of the above sets of conditions is satisfied, the condition of the data out (at access time) is in-
determinate.

11. These parameters are referenced to CS leading edge in early write cycles and to WE leading edge in delayed
write or read-modify-write cycles.

12. tpwsc(min) =t4wp(min) + ty4p(max) +1p

13. Assumes that tWAD S twA4D(max). If tWAD is greater than the maximum recommended value shown in this
table. tpw 4 exceeds the value shown.

14. Assumes that fyap 2 T4 p(max).

15. Operation with the ry 4 p(max) limit insures that 1py 4 (max) can be met, 7y 4 p(max) is specified as a re-
ference point only, if ry 4 p is greater than the specified ¢y 4 p(max) limit, then access time is controlled ex-
clusively by r4 4.

16. 144 is defined as the time at which the column address hold.

17. An initial pause of 100us is required after power-up then execute at least 8 initialization cycles.

18. At least, 8 CS before RAS refresh cycle are required before using internal refresh counter.
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HM51258 Series

= TIMING WAVEFORMS

® Read Cycle
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® Read-Modify-Write Cycle

® RAS Only Refresh Cycle

® Hidden Refresh Cycle

HM51258 Series
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HM51258 Series

® CS before RAS Refresh Cycle
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® Static Column Mode Read Cycle
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® Static Column Mode Write Cycle
Ras K 1RASC K
iy
acy :
= { L4 1 fep e tcae
N Ics tcs ics
sy A 143!
3 feoer| et | ean
SN/, SR 1), SCEE ), S 1) S YY)
tan'g tom
e ] twes
W C St QS ondte
&'_f_ |fasc | _rcan tASC Tcan
WE ZD
\ T \ } Wy
fasw (] wp
wsc msc .
nce
105 I'#'i 1493 | (oK fos_|[lon
o LLLLLLEL IR o o2 ws XL,
/
tonn
Dout Open*?

620

@ HITACHI

Notes) *1.f7774 Don't care
*2. twes 2 twes {min)

Hitachi America, Ltd. e Hitachi Plaza e 2000 Sierra Point Pkwy. e Brisbane, CA 94005-1819 » (415) 589-8300



HM51258 Series

Static Column Mode Read-Modify-Write Cycle
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Static Column Mode Mixed Cycle-1
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HM51258 Series

® Static Column Mode Mixed Cycle-2
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