HM514258A Series

262,144-Word X 4-Bit CMOS Dynamic RAM
W DESCRIPTION

The Hitachi HM514258A is a CMOS dynamic RAM organized 262144-word x
4-bit. HM514258A has realized higher density, higher performance and various func-
tions by employing 1.3 um CMOS technology and some new CMOS circuit design
technologies. The HM514258A offers Static Column Mode as a high speed access

mode.

Multiplexed address input permits the HM514258A to be packaged in standard

20-pin plastic DIP, 20-pin plastic SOJ and 20-pin plastic ZIP.
B FEATURES

Single 5V (+10%)
High Speed

Access Time .......

Low Power

StaNADY .. e

Active ............. 495 mW/440 mW/413 mW/358 mW/303 mW (max)

Static Column Mode Capability

512 Refresh CyCles ......oouuriii i e

2 Variations of Refresh
RAS Only Refresh

CS Before RAS Refresh

B ORDERING INFORMATION

60 ns/70 ns/80 ns/100 ns/120 ns (max)

11 mW (max)

HM514258AP Series

3DDP2DNA

(DP-20NA)

HM514258AJP Series

30CP20D

(CP-20D)

HM514258AZP Series

Part No. Access Time Package
HM514258AP-6 60 ns
HM514258AP-7 70 ns 300 mil 20-pin
HM514258AP-8 80 ns Plastic DIP
HMS514258AP-10 100 ns (DP-20NA)
HMS514258AP-12 120 ns sbzp20
HMS514258ATP-6 60 ns (ZP-20)
HMS514258AJP-7 70 ns 300 mil 20-pin
HMS514258ATP-8 80 ns Plastic SOJ H PIN DESCRIPTION
HM514258ATP-10 100 ns (CP-20D) . -
HM514258ATP-12 120 ns Pin Name Function
HMS514258AZP-6 60 ns Ao-Ag Address [nput
HM514258AZP-7 70 ns 400 mil 20-pin Ag-Ag Refresh Address Input
HMS514258AZP-8 80 ns Plastic ZIP
HM514258AZP-10 100 ns (ZP-20) 1/09-1/04 Data Input/Data Output
HM514258AZP-12 120 ns RAS Row Address Strobe
[ Chip Select
= PIN OUT — P
- - - WE Write Enable
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HM514258A Series
W BLOCK DIAGRAM
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# ABSOLUTE MAXIMUM RATINGS

HM514258A Series

Parameter Symbol Value Unit
Volitage on Any Pin Relative to Vsg Vr —1.0to +7.0 v
Supply Voltage Relative to Vsg Vee —10to +7.0 v
Short Circuit Output Current Lout 50 mA
Pawer Dissipation Pr 1.0 w
Operating Temperature Topr Oto +70 °C
Storage Temperature Tstg —55t0 + 125 °C
B ELECTRICAL CHARACTERISTICS
¢ Recommended DC Operating Conditions (Tp = 0 to +70°C)
Parameter Symbol Min Typ Max Unit Note
Vss 0 0 0 v
Supply Voltage
Vee 4.5 5.0 5.5 \4 1
Input High Voltage Vi 2.4 — 6.5 v 1
Input Low 1/0 Pin ViL - 10 — 0.8 v 1
Voltage Others Vi -20 — 0.8 A 1
Note: 1. All voltage referenced to Vss.
¢ DC Electrical Characteristics (T = 0 to +70°C, Vcc = 5V £10%, Vg = 0V)
HMS514258A | HMS514258A | HMS14258A | HM514258A | HMS514258A
Parameter Symbol -6 -1 -8 -10 -12 Unit| Test Conditions Note
Min | Max | Min | Max | Min | Max [ Min | Max | Min | Max
. RAS, CS Cycling
Operating Current  |Icci — 90 — 80 — 75 — 65 — 55 |mA tRC = Min 1,2
TTL Interface
— 2 — 2 — 2 — 2 — 2 |mA|RAS,CS = vy,
Doyt = High-Z
Standby Current Icca —
(CMOS Interface, RAS,
—_ 1 — 1 — 1 — 1 — 1 mA |CS 2 Vce — 0.2V,
Dout = High-Z
RAS Only — Mi
Refresh Current Iccs — 90 — 80 — 75 — 65 — 55 |mAltgc = Min 2
RAS = Vi,
Standby Current Iccs — 5 — 5 — 5 — 5 — 5 mA|CS = Vyi, 1
Doyt = Enable
CS Before RAS o
Refresh Current Iccs — 80 —_ 70 —_— 65 —_ 55 — 45 imA|trc = Min
Static Column — age
Mode Current Iccs — 80 — 70 — 65 — 55 — 45 [mA|tsc = Min 1,3
Input Leakage
Clﬁ'rem & Iy —10 10 - 10 10 —10| 10 { —10| 10 | —10 10 |pA|OV < Vi, <7V
Output Leakage _ _ _ _ _ OV < Vot S 7V,
Current Iro 10 10 10 10 10] 10 107 10 10 10 | pA Doy = Disable
Output High Voltage| Vo 24 Vce 2.4 Vee 24 | Voc| 24 | Vecol| 24 Veeo | V |Highlpy = —5mA
Output Low Voltage [VoL 0 0.4 0 04 0 0.4 0.4 0 0.4 V {Low Iy = 42mA
Notes: 1. Ioc depends on output load condition when the device is selected. Icc max is specified at the output open condition.
2. Address can be changed less than three times while RAS = Vip.
3. Address can be changed once or less while CS = Vg
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HM514258A Series
® Capacitance (Tp = 25°C, Vgg = 5V £10%)

Parameter Symbol Typ Max Unit Note
Input Capacitance (Address) Cny — 5 pF 1
Input Capacitance (Clocks) Cp — 7 pF 1
Input/Output Capacitance (Data Input, Data Output) Cro — 10 pF 1,2
Notes: 1. Capacitance measured with Boonton Meter or effective capacitance measuring method.
2. CS = Vjy to disable Dgyy.
® AC Characteristics (To = 0 to +70°C, Voo = 5V +10%, Vgg = 0V)17, 18
Test Conditions
Input Rise and Fall Times: 5ns
Input timing reference levels: 0.8V, 2.4V
Output load: 2 TTL Gate + C|_ (100 pF)
{Including scope and jig)
Read, Write, Read-Modify-Write and Refresh Cycles (Common Parameters)
HM514258A HM514258A HM514258A HM514258A HMS514258A
Parameter Symbol -6 -7 -8 -10 -12 Unit | Note
Min Max Min Max Min Max Min Max Min Max
Random Read or Write Cycle Time |t 120 — 130 — 160 — 190 — 220 — ns
RAS Precharge Time tRP 50 — 50 — 70 — 80 — 90 — ns
RAS Pulse Width tRAS 60 16000 70 10000 80 106000 100 | 10000 120 10000 | ns
CS Pulse Width tsp 20 10000 20 10000 25 16000 30 10000 30 10000 | ns
Row Address Setup Time EASR 0 — 0 — 0 — 0 — 0 — ns
Row Address Hold Time tRAH 10 — 10 - 12 — 15 — 15 — ns
Column Address Setup Time tASW 0 — 0 — 0 — 0 — 0 — ns
Column Address Hold Time tAHW 15 — 15 — 20 — 25 — 25 — ns
RAS to CS Delay Time tRCD 20 40 20 50 22 55 25 70 25 90 ns | 8
RAS Hold Time tRSL 20 — 20 — 25 — 30 — 30 — ns
CS Hold Time tesH 60 — 70 — 80 — 100 — 120 — ns
CS to RAS Precharge Time SRS 10 — 10 — 10 — 10 — 10 — | ns
OE to Dy, Delay Time toDD 20 — 20 —_ 20 — 25 — 30 — ns
OE Delay Time from Dj, tpzo 0 — — 0 - ] - 0 — ns
CS Delay Time from Dj;, tpzc 0 — 0 — 0 — 0 — 0 —_ ns
Transition Time (Rise and Fall) tT 3 50 3 50 3 50 3 50 3 50 ns | 1,7
Refresh Period tREF — 8 — 8 — 8 — 8 — 8 ms
Read Cycle
HMS514258A HM514258A HM514258A. | HMS514258A HMS514258A
Parameter Symbol -6 -7 -8 -10 -12 Unit| Note
Min Max Min Max Min | Max | Min | Max | Min Max
Access Time from RAS tRAC — 60 — 70 — 80 — 100 — 120 | ns | 2,3
Access Time from CS tacs — 20 — 20 — 25 - 30 — 30 ns | 3,4
Access Time from Address tAA — 30 — 35 — 40 — 50 — 55 ns (3,5, 14
Access Time from OE toAC — 20 — 20 — 25 25 — 30 ns
Read Command Setup Time trCS o — — 0 — 0 — Q — ns
Read Command Hold Time to CS  |trcy 0 — 0 — 0 — o — 0 - ns
Read Command Hold Time to RAS|tgry 10 — 10 — 10 — 10 — 10 — ns
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Read Cycle (continued)

HM514258A Series

HM514258A HMS514258A HMS514258A | HMS514258A HM514258A
Parameter Symbol -6 -7 -8 -10 -12 Unit | Note
Min Max Min Max Min | Max | Min | Max [ Min Max
RAS to Column Address Hold Time  |tAHR 15 — 15 — 15 — 15 — 15 — ns | 16
RAS to Column Address Delay Time |[traD 15 30 15 35 17 40 20 50 20 65 ns [ 9
Column Address to RAS Lead Time  |tgRaL 30 — 35 — 40 — 50 — 55 — | ns
Column Address Hold Time from RAS{tar 60 - 70 — 80 — 100 — 120 — ns
Output Buffer Turn-off Time tOFF — 20 — 20 — 20 — 25 — 30 ns | 6
Output Buffer Turn-off to OF torr2 | — 20 — 20 — 20 — 25 — 30 {ns| 6
Output Hold Time from Address tAOH 5 — 5 — 5 — 5 — 5 — ns
CS to Dy, Delay Time tcDD 20 — 20 — 20 — 25 — 30 — | ns
CS Hold Time from OE tOCH 20 — 20 — 25 — 25 — 30 — ns
OE Hold Time from RAS tROH 60 — 70 — 80 — 100 — 120 — ns
OE Hold Time from CS tCOH 20 — 20 — 25 — 25 — 30 — | ns
OE Pulse Width toEP 20 — 20 — 25 — 25 — 30 — | ns
Write Cycle
HMS514258A HMS514258A HM514258A | HMS514258A HMS514258A
Parameter Symbol -6 -7 -8 -10 -12 Unit| Note
Min Max Min Max Min | Max | Min | Max | Min Max
Write Command Setup Time twcs 0 — o] — 0 — 0 — 0 — ns | 10
Write Command Hold Time twCH 15 — 15 — 20 — 25 — 25 — ns
Write Command Hold Time toRAS  [twcr | 55 — 65 — 75 — 95 — 115 — | ns
‘Write Command Pulse Width twp 10 — 10 — 15 — 15 — 20 — ns
Write Command to RAS Lead Time  |trwiL 20 — 20 — 25 — 25 — 30 — | ns
Write Command to CS Lead Time tewL 20 — 20 — 25 — 25 — 30 — | ns
Djp, Setup Time tps 0 — 0 — 0 — 0 — 0 — ns | 11
Dy, Hold Time tbH 15 — 15 - 20 — 25 — 25 — ns | 11
Dj, Hold Time to RAS tDHR 55 — 65 — 75 — 95 — 115 — | ns
Column Address Hold Time from RAS | tawg 55 — 65 — 75 — 95 — 115 — ns
Read-Modify-Write Cycle
HMS514258A HM514258A HM514258A HMS514258A HM514258A
Parameter Symbol -6 -7 -8 -10 -12 Unit | Note
Min Max Min Max Min | Max { Min | Max | Min Max
Read-Modify-Write Cycle Time tRWC 170 — 180 — 220 — 255 — 295 — ns
RAS to WE Delay Time tRWD 85 — 93 — 110 — 135 — 160 — ns | 10
CS to WE Delay Time tcwp | 45 — 45 — 55 — 65 — 70 — | as| 10
Column Address to WE Delay Time | tawp 55 — 60 — 70 — 85 —_ 95 — ns | 10
Refresh Cycle
HMS514258A HM514258A HM514258A | HMS14258A HM514258A
Parameter Symbol -6 -7 -8 -10 -12 Unit | Note
Min Max Min Max Min Max Min Max Min Max
(Ccissgggr:%% Refresh Cycley |fCSR | 10 [ — | 10 [ — | 10 f — | 10} — 3 10— pws
%};Zgrtl% Refresh Cycley [(CHR | 15 | — | 15 | — | 20 | — | 20 | — |} B ] — |
RAS Precharge to CS Hold Time | tzry 10 — 10 — 10 — 10 — 10 — ns
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HM514258A Series

Static Column Mode Cycle

HMS514258A | HMS514258A | HMS514258A | HMS514258A | HMS514258A

Parameter Symbol -6 -7 -8 -10 -12 Unit|Note
Min Max Min Max Min | Max | Min | Max | Min Max
Static Column Mode Cycle Time tsc 35 — 40 — 45 — 55 — 60 — ns
Static Column Mode RAS Pulse Width [tpasc| — [100000] — [too000] — [100000] — (100000 — [100000] ns
RAS to Second WE Delay Time trswp| 70 — 80 - 90 - 1mo | — 135 — | ns
Static Column Mode CS Precharge Time |tgy 10 — 10 — 10 — 10 — 15 — | ms
Static Column Mode WE Precharge Time|twy 10 — 10 —_ 10 — 10 — 15 — | bs

Static Column Mode Read-Modify-Write Cycle and Mixed Cycle

HM514258A HMS514258A | HMS14258A | HM514258A | HMS514258A
Parameter Symbol -6 -7 -8 -10 -12 Unit|Note

Min | Max | Min | Max | Min | Max | Min | Max | Min | Max

Static Column Mode Cycle Time

on Read-Modify-Write tspRw 90 — 100 - 120 —_ 140 — 160 - ns | 12
Access Time from First WE IALW — 65 — 75 — 85 — 100 — 115 | ns [3,13
Last WE to Column Address Delay Time |ty wap| 20 35 20 40 25 45 25 50 30 60 ns | 15
Last WE to Column Address Hold Time [taprw| 65 — 75 — 85 | — | 100 | — [ ns | — |ns
Notes: 1. AC measurements assume tT = 5 ns.

2.

10.

11.

12.
13.

14.
15.

16.
17.

18.
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Assumes that trep < trep (max) and tRap < trap (max). If tgcp or trap is greater than the maximum recommended
value shown in this table, tg o exceeds the value shown.

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

4. Assumes that txcp 2 trep (max) and tRap < trRap (max).

5.

6. toFF (max) is defined as the time at which the output achieves the open circuit condition and is not referenced to output

Assumes that tgcp < trcp (max) and tRap 2 tRapD (max).

voltage levels.

. Transition times are measured between Vygy and Vyp.
. Operation with the trcp (max) limit insures that tg oc (max) can be met, trcp (max) is specified as a reference point only,

if trep is greater than the specified trcp (mnax) limit, then access time is controlled exclusively by tscs-

. Operation with the tpAp (max) limit insures that tg oc (max) can be met, tgop (max) is specified as a reference point only,

if trap is greater than the specified tAp (max) limit, then access time is controlled exclusively by ta 4.

twcs, tRwDs tcwD and tawp are not restrictive operating parameters. They are included in the data sheet as electrical
characteristics only: if twcs 2 twcs (min), the cycle is an early write cycle and the data out pin will remain open circuit
(high impedance) throughout the entire cycle; if trwp 2 tRwp (min), tcwp 2 tcwp (min) and tawp 2 tawp (min) the
cycle is a read-modify-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 indeterminate.

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.

tsrw (min) = tawp (min) + tLwap (max) + tr

Assumes that tywap S tpwap (max). If tpwap is greater than the maximum recommended value shown in this table,
tarw exceeds the value shown.

Assumes that tf woD 2 tLwAD (max).

Operation with the t; waop (max) limit insures that tow (max) can be met, tpwap (max) is specified as a reference point
only, if t; waD is greater than the specified ty wap (max) limit, then access time is controlled exclusively by ta .

tAHR is defined as the time at which the column address hold is set.

An initial pause of 100 us is required after power-up followed by eight or more initialization cycles (any combination of
cycles containing RAS clock such as RAS only refresh). If internal refresh counter is used, eight or more CS before RAS
refresh cycles are required.

In delayed write or read-modify-write cycles, OE must disable output buffers prior to applying data to the device.
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HM514258A Series

B TIMING WAVEFORMS
* Read Cycle
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D114-5
» Early Write Cycle
tae |
RAS ———’() tras tar
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o tasn X -
R tawn
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Address mr Row @ Column ",IIIIIIII/I/I
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@ HITACH!
Hitachi America, Ltd. » Hitachi Plaza « 2000 Sierra Point Pkwy. ¢ Brisbane, CA 94005-1819 ¢ (415) 589-8300 65

Power ed by | Cnminer.com El ectronic-Library Service CopyRi ght 2003



HM514258A Series

* Delayed Write Cycle

tac |
RAS X tans tae
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tesm [ tans
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t
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0114-7
* Read-Modify-Write Cycle
tawe |
RAS )
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tr
S -
Dout - Jom m
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toac
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L N
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HM514258A Series
* RAS Only Refresh Cycle

ter

fnf o

Address m Row ’,II//////I////////

Dout

OE, WE : Don't care

: Don't care
Refresh address: AG-AB (AXO-AX8)
0114-9

« CS Before RAS Refresh Cycle

RAS

tsns

oy tosn

! + + |
Address
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WE, OE : Don't care
: Don't care

Dout

0114-10

« Static Column Mode Read Cycle
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A
4 tae I\
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= Yt
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HM514258A Series

® Static Column Mode Write Cycle (1)

RAS R fanse  { I )
treo tsas
. J===—
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tsc

tos _!.n.u‘ tos| | tow tos| |tow
. Vatid Valid Valid
Din Inpﬁ’&z% Inpm2)<zxInput3k2222;22222;2
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Dout £
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2. twes 2 twes(min)
3. OE : Don't care
0114-12
¢ Static Column Mode Write Cycle (2)
RAS I l( taasc tar
X \
Tesu Tsc
tugo tast tsas
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N tse te \ hr: A ts, \ tse
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Dout High-Z
1. (7] : Don't care.
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3. OF : Don't care.
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HM514258A Series

¢ Static Column Mode Read-Modify-Write Cycle
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\ tmasc
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HM514258A Series

70

Supply Current (Active) vs
Supply Voltage
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HM514258A Series

RAS Access Time vs

Supply Voltage
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RAS Access Time trac (Normalized)

TS Access Time  tacs (Normalized)

Address Access Time 1aa (Normalized)

RAS Access Time vs
Ambient Temperature
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CS Access Time vs
Ambient Temperature
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Address Access Time vs
Ambient Temperature
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