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
AccessTime .......covvvvveinn. 60 ns/70 ns/80 ns/100 ns/120 ns (max)
¢ Low Power
StaNAbY ... 11 mW (max)
Active ................. 495 mW/440 mW/413 mW/358 mW/303 mW (max)
» Static Column Mode Capability
e 512 Refresh CYCIes . ...o.vnit e (8 ms)
* 2 Variations of Refresh
RAS Only Refresh
CS Before RAS Refresh

H ORDERING INFORMATION

HM514258AP Series

3JDDP2DNA

(DP-20NA)
HMS514258AJP Series

3J0CP20D

(CP-20D)
HM514258AZP Series

Part No. Access Time Package
HM514258AP-6 60 ns
HMS514258AP-7 70 ns 300 mil 20-pin
HM514258AP-8 80 ns Plastic DIP
HM514258AP-10 100 ns (DP-20NA)
HMS514258AP-12 120 ns sozpe0
HMS514258ATP-6 60ns (ZP-20)
HM514258AJP-7 70 ns 300 mil 20-pin
HMS514258ATP-8 80 ns Plastic SOJ H PIN DESCRIPTION
HMS514258ATP-10 100 ns (CP-20D) _ ‘
HM514258ATP-12 120 s Pin Name Function
HMS514258AZP-6 60 ns Ag-Ag Address Input
HMS514258AZP-7 70ns 400 mil 20-pin Ag-Ag Refresh Address Input
HM514258AZP-8 80 ns Plastic ZIP
HM514258AZP-10 100 ns (ZP-20) 1/09-1/04 Data Input/Data Output
HMS514258AZP-12 120 ns RAS Row Address Strobe
[ Chip Select
® PIN OUT — i
- - - WE Write Enable
HM514258AP Series HM514258AJP Series HMS514258AZP Series —=
u Pin N OE Output Enable
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HM514258A Series
M BLOCK DIAGRAM
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M ABSOLUTE MAXIMUM RATINGS

HM514258A Series

Parameter Symbol Value Unit
Voltage on Any Pin Relative to Vsg Vr —10to +70 v
Supply Voltage Relative to Vgg Vee —10te +7.0 v
Short Circuit Qutput Current Lout 50 mA
Power Dissipation Pr 1.0 w
Operating Temperature Topr Oto +70 °C
Storage Temperature Tstg —55t0 +125 °C
W 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 45 50 5.5 v 1
Input High Voltage Vin 2.4 — 6.5 v 1
Input Low 1/0 Pin ViL -10 — 0.8 v 1
Voltage Others Vi -20 — 0.8 v 1
Note: 1. All voltage referenced to Vgs.
s DC Electrical Characteristics (Tp = 0 to +70°C, Vgg = 5V £10%, Vgg = 0V)
HM514258A | HM514258A | HM514258A | HM514258A | HMS514258A
Parameter Symbol -6 7 -8 -10 -12 Unit|  Test Conditions  [Note
Min | Max | Min | Max | Min | Max [ Min | Max | Min | Max
. RAS, CS Cycling
Operating Current  [Iccy — 90 —_ 80 — 75 — 65 — 55 |mA trc = Min 1,2
TTL Interface
— 2 — 2 — 2 — 2 — 2 |mA|[RAS,CS = Vg,
Dout = High-Z
Standby Current Icc2 —
CMOS Interface, RAS,
— 1 — 1 — 1 — 1 — I |mA|CS 2 Ve — 0.2V,
Dout = High-Z
RAS Only = Mi
Refresh Current Iecs — 90 — 80 — 75 - 65 — 55 |mAltgc = Min 2
RAS = Vi,
Standby Current Iccs — 5 — 5 — 5 — 5 — 5 |mA[CS = V., 1
Doyt = Enable
CS Before RAS o
Refresh Current Icce — 80 — 70 — 65 - 55 — 45 |mA|trc = Min
Static Column A
Mode Current Icco — 80 — 70 — 65 — 55 — 45 |mA|tsc = Min L3
Input Leakage | ~10] 10 | 10| 10 | —10] 10| -10] 10| —10] 10 |pAloVsVy=TV
Current LI ® = m=
Output Leakage _ _ _ _ _ OV < Voue S 7V,
Current Iio 0] 10 10 10 10] 10 0 10 10| 10 |pA Doyt = Disable
Output High Voltage|Von 2.4 Yce 24 Vee 2.4 Ve 24 Vee 24 Vec | V Highl,; = —5SmA
Output Low Voltage VoL 0 0.4 0 0.4 0 0.4 0.4 0 04 | V {Lowlgy = 42mA
Notes: 1. Igc depends on output load condition when the device is selected. Ioc max is specified at the output open condition.
2. Address can be changed less than three times while RAS = Vp1.
3. Address can be changed once or less while CS = V.
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HM514258A Series

® Capacitance (Tp = 25°C, Vgg = 5V £10%)

Parameter Symbol Typ Max Unit Note
Input Capacitance (Address) Cn — 5 pF 1
Input Capacitance {Clocks) Cpp — 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 = Viy 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, 24V
Output load: 2 TTL Gate + Ci (100 pF)

(Including scope and jig)

Read, Write, Read-Modify-Write and Refresh Cycles (Common Parameters)

HM514258A HMS514258A HM514258A | HMS514258A HM514258A
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 | tpe 120 — 130 — 160 — 190 — 220 — ns
RAS Precharge Time trp 50 — 50 — 70 — 80 — 90 — | ns
RAS Pulse Width tRAS 60 10000 70 10000 80 |10000| 100 |10000| 120 | 10000 | ns
CS Pulse Width tsp 20 10000 20 10000 25 10000 | 30 |10000( 30 10000 | ns
Row Address Setup Time tASR 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 LAHW 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 tcsH 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 Dy tDZO 0 — 0 —_ 0 — 0 — 0 — | ns
CS Delay Time from Dy, tpzc 0 — 0 — 0 — 0 — 0 — ns
Transition Time (Rise and Fall) tT 3 50 3 50 3 50 3 50 3 50 ns | L7
Refresh Period tREF — 8 — 8 — 8 — 8 — 8§ ms
Read Cycle
HM514258A HM514258A HM514258A | HM514258A 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 V] — 0 — 0 — 0 — 0 — ns
Read Command Hold Time to CS  |trcy 0 — 0 — 0 — ] — 0 —_ ns
Read Command Hold Time to RAS | trr 10 — 10 — 10 — 10 — 10 — ns
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Read Cycle (continued)

HM514258A Series

HM514258A HMS514258A | HMS514258A | HMS514258A | HMS514258A
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  [tRAL 30 — 35 — 40 — 50 — 55 — ns
Column Address Hold Time from RAS{tar 60 — 70 — 80 — 100 — 120 — ns
Output Buffer Furn-off Time tOFF — 20 — 20 — 20 — 25 — 30 ns | 6
Output Buffer Turn-off to OE tOFF2 — 20 — 20 — 20 — 25 — 30 ns | 6
Output Hold Time from Address tAOH 5 — 5 — 5 — 5 — 5 — ns
CS to Dy, Delay Time tcpp | 20 — 20 — 20 — 25 — 30 — | ns
CS Hold Time from OF tocH 20 — 20 — 25 — 25 — 30 — | nms
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 | HM514258A | 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 — 0 — 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  |tpwr | 20 — 20 — 25 — 25 — 30 — | ns
Write Command to CS Lead Time tewL 20 — 20 — 25 — 25 — 30 — ns
Dy, Setup Time tps 0 — 0 — [ — (0] — 0 — ns | 11
Dj, Hold Time tbH 15 — 15 — 20 — 25 — 25 — ns | 11
D;y, Hold Time to RAS tpHR | 55 — 65 — 75 — 95 — 115 — | ns
Column Address Hold Time from RAS|ta wr 55 — 65 — 75 — 95 — 115 — ns
Read-Modify-Write Cycle
HMS514258A HMS514258A HM514258A | HMS14258A 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 — | ns |10
Column Address to WE Delay Time [tawp | 53 — 60 — 70 — 85 — 95 — | ns! 10
Refresh Cycle
HM514258A HM514258A HM514258A | HMS14258A HM514258A
Parameter Symbol -6 -7 -8 -10 -12 Unit | Note
Min Max Min Max Min Max Min | Max Min Max
%S];:gr:%f_s Refresh Cycley |'CSR | 10 [ — | 10 | — 10 p — 10 F — 10— g
%’é‘iﬁi‘% Refresh Cycley |CHR | 15 | — | 15— f 20— 0 | — ] B | —
RAS Precharge to CS Hold Time | tzry 10 — 10 — 10 — 10 — 10 — ns
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HM514258A Series

Static Column Mode Cycle

HM514258A | HMS514258A | HMS514258A | 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 tsc 35 — 40 — 45 — 55 — 60 — ns
Static Column Mode RAS Pulse Width [tgasc| — [100000f — [100000] — |100000] — [100000] — |100000| ns
RAS to Second WE Delay Time trswp| 70 — 80 — 90 — | 1o | — | 135 — | ns
Static Column Mode CS Precharge Time |tgy 10 — 10 — 10 — 10 — 15 — | ns
Static Column Mode WE Precharge Time |ty 10 — 10 — 10 — 10 — 15 — | bs

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

HMS514258A | HMS514258A | HM514258A | 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 tSRW 90 — 100 — 120 — 140 — 160 — | mns| 12
Access Time from First WE IALW — 65 — 75 — 85 — 100 — 115 | ns 3,13
Last WE to Column Address Delay Time{t; wap| 20 35 20 40 25 45 25 50 30 60 ns | 15
Last WE to Column Address Hold Time [tagrw| 65 — 75 — 85 — 100 — 115 — | ns
Notes: 1. AC measurements assume tT = 5 ns.

2.

~3

10.

11.

12.
13.

14.

15.

64

Assumes that tRep < trep (max) and tRap < tRaD (max). If trep or tRAD 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,
5
6

Assumes that trep 2 trep (max) and tgap < tRAD (max).

. Assumes that trcp < trcp (max) and tRap 2 tRap (max).
. topF (max) is defined as the time at which the output achieves the open circuit condition and is not referenced to output

voltage levels.

. Transition times are measured between Vi and Vyy.

Operation with the trcp (max) limit insures that tpac (max) can be met, trcp (max) is specified as a reference point only,
if trep is greater than the specified tgcp (max) limit, then access time is controlled exclusively by tscs.

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

if tRop is greater than the specified trap (max) limit, then access time is controlled exclusively by taA.

twess tRWDs tcwp 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 tpwap < tpwap (max). If tpwap is greater than the maximum recommended value shown in this table,
taALw exceeds the value shown.

Assumes that tf wap 2 tLwaD (max).

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

. 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

H TIMING WAVEFORMS

* Read Cycle
tae
RAS 1‘ tras ;E("’\
ty
R g toan tans
trco tast
Ccs tae £
\ / \_
tase
tran taaL t
toau [ 4"
At
Ry
Address \ ow Column K///////
t
trcs . tncn L)
WE /{ { f f ﬁ f i . tacs
AA
tan
teon
toac ¢
O p— OFF
valid K
Dout L output 2
taon
teon
) tocn torrz
o Tt g7
. | tozc | taoo
oz0 W
OF DEP [ A

V//) : Don't care

D114-5
» Early Write Cycle
tae
RAS ——](! trag tar \
tr
tosn | tsns
trco tasi
Cs t
tasn E - /
i tawe
tran tasw| | tauw
¥ L ?
Address m Row @ Column P ,IIIIIIIIIII/I
twer
WE W—Z>Iiuu twen 532222222217
"tonn
tos tou,
Din m Valid Input
Dout High-2*?
OF : Don't care
twes Ztwes (min}
: Don't care
o114-6
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HM514258A Series

* Delayed Write Cycle

tac |
RAS N thas ter
tr
toam g tns

| ftrco [T

s tay \
t x 1
AR
"-——!EL-‘
tran '_ tasw hnvn'l

L -——-i SULLL A

Address ﬁ Row Column
tawe
twer
7 s A,
VLI /
t
tﬂN
Din / b -, m
t, foun 1 t
v e toon £ torr
Sy

Dout ), )’y

: Don't care.

o114-7
* Read-Modify-Write Cycle
tawe
RAS 3 k
tr e
taco tons
cs

taso \—

tagy | -
taan

e T T
s fon

we 7 ZZZZZZ?//
toac
tozc

jiis '
o i )
- torrz
toac
o torr | <::2:2222222
. Don't care.
o134-8
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HM514258A Series
* RAS Only Refresh Cycle

ter

o o

Address m Row ,III//////I////////

OE, WE : Don't care

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

o CS Before RAS Refresh Cycle

s tasn

I * + 1

S,

High-Z

WE, OE : Don't care
Y//] : Don't care

Dout

0114-10

 Static Column Mode Read Cycle

t
TS S aasc {; te N
. thco tase sns
s . A el
tncs) —% / ‘3
t e 'l LY AHR
asr| | tran t t
haaed $C IAL’__q
Address m Row Column1 Column2 Column3
’ tan | tann
tecn tacs
= ea—ed trew
. 7 t tacs ‘::::::::z
WE ACS Lo |
tan taa
,-‘-L".- AOH
tmrc ] ;_"_"L torr torr
g nid Valid vaid
oo o KA S ] p———
‘GAC
toac torrs torrz
/ @ . Don't care.
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HM514258A Series

 Static Column Mode Write Cycle (1)

68
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R t s y
m K RASC . tar
taco tsas
cs :\
tasn] | tean tasw| | tanw | tewe
tawe
Address ROW
WE
tos LI,."‘ tos !‘ln. tos| [tow
] Valid valid , } Valid
o NN BN
' tour
High-Z*2
Dout
1. m . Don't care
2. twes 2 twes{(min)
3. OE : Don't care
0114-12
* Static Column Mode Write Cycle (2)
RAS I l‘ tanse tar
3 \
Tesu tse
tagp tase tsns
cs s
K tse |4 ts \ tse ts, \ tse
tawn
t t
(_zs.u. #1 t%"'t""' tasw| | tauw asw| |tanw
I !
natress o WK Rl Y, SR
twen twe ld tuc 4
taswo ) '
toun
tos ton tos ton tos| | tou
. valid | Valid Valid /
High-Z*2
Dout L
1. 77 : Don't care.
2. twes = twes(min)
3. OE : Don't care.
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HM514258A Series

« Static Column Mode Read-Modify-Write Cycle

RAS ) trase

® y ZL_

tran
tasa 1 trao tsaw 1 teaw -
: | ] | ] |
Address Row @ Column1 Column2 W Column3
tawo | tanw tanw tawn |
! X tawn 2 tewao Lawo ﬁ Lansw tow
= -—————lt"n o] tanw tacs t‘:::li tawo haaed tauw
WE 7 tacs twe | twe tws
[222:22? Ltaa ‘s_ } | tan tog| S * tan tos \ i
b T
LN tomw —-‘ ton ton

. N Z Vaid Vald
K=K =

tapw tavo| taw topo
) i ! toze

tozo tnxo-{ o ._‘4‘-!!’! 'nloﬁ J Lllorr2

: Don’t care.
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HM514258A Series

Supply Current (Active) vs
Supply Voltage
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TTL interface /

L
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Supply Current Iccz (Normalized)

Supply Current Icc2 (Normalized)

Supply Current (Active) vs
Ambient Temperature
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Ambient Temperature Ta (°C)

Supply Current (Standby) vs
Supply Voltage

I T
CMOS interface
e
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T S0 525 550
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Supply Current (Standby) vs
Ambient Temperature
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RAS Access Time vs
Supply Voltage
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RAS Access Time trac (Normalized)

TS Access Time tacs (Normalized)

Address Access Time taa (Normalized)

HM514258A Series

RAS Access Time vs
Ambient Temperature
1.3
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Ambient Temperature Ta (°C)
CS Access Time vs
Ambient Temperature
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Address Access Time vs
Ambient Temperature
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