HM514280A/AL, HM51S4280A/AL Series Preliminary

262,144-Word x 18-Bit Dynamic Random Access Memory

B DESCRIPTION

The Hitachi HM514280A/AL are CMOS dynamic RAM
organized as 262,144-word x 18-bit. HM514280A/AL have
realized higher density, higher performance and various
functions by employing 0.8 pm CMOS process technology
and some new CMOS circuit design technologies. The
HM514280A/AL offer fast page mode as a high speed
access mode.

Multiplexed address input permits the HM514280A/AL to
be packaged in standard 400 mil 40-pin plastic SOJ, stan-
dard 475 mil 40-pin plastic ZIP and standard 400 mil 40-pin
plastic TSOPI.

Internal refresh timer enables HM51S4280A/AL self re-
fresh operation.

W ORDERING INFORMATION

B FEATURES

* Single 5V (£10%)
¢ High Speed
Access Time ............. 70 ns/80 ns/100 ns (max)
* Low Power Dissipation
Active Mode ........ 825 mW/770 mW/688 mW (max)
Standby Mode ............ 11 mwW (max)
1.1 mW (max) (L-Version)
* Fast Page Mode Capability
e 512 RefreshCycles ................. 8 ms
128 ms (L-Version)
« 2 CAS Byte Control
* 2 Variations of Refresh
RAS Only Refresh
CAS Before RAS Refresh
¢ Battery Back-up Operation (L-Version)
» Self-Refresh Operation (HM51S4280A/AL)

Part No. Access Time Package Part No. Access Time Package
HMS514280A7-7 TG0 ns 400 mil 40-pin HM5154280AJ-7 70 ns 400 mil 40-pin
HM514280A7-8 80 ns Plastic SOJ HM51S4280A3-8 80 ns Plastic SOJ
HMS514280AJ-10 100 ns (CP-40D) HMS5184280AJ-10 100 ns (CP-40D)
HM514280AZ-7 70 ns 475 mil 40-pin HM5184280AZ-7 70 ns 475 mil 40-pin
HMS514280AZ-8 80 ns Plastic ZIP HM51S4280AZ-8 80ns Plastic ZIP
HMS514280AZ-10 100 ns (ZP-40) HM5154280AZ-10 100 ns (ZP-40)
HMS14280ATT-7 70 ns 400 mil 40-pin HM51S4280ATT-7 TOns 400 mil 40-pin
HM514280ATT-8 80 ns Plastic TSOPII HM51S4280ATT-8 80 ns Plastic TSOPII
HM514280ATT-10 100 ns (TTP-40DB) HMS5154280ATT-10 100 ns (TTP-40DB)
HMS514280ARR-7 70 ns 400 mil 40-pin HMS5184280ARR-7 70ns 400 mil 40-pin
HM514280ARR-8 80 ns Plastic TSOPII HM51S4280ARR-8 80 ns Plastic TSOPII
HMS514280ARR-10 100 ns (TTP-40DB) HMS1S4280ARR-10 100 ns (TTP-40DB)
HMS514280ALJ-7 70 ns 400 mil 40-pin HMS51S84280AL)-7 70ns 400 mil 40-pin
HM514280ALJ-8 80 ns Plastic SOJ HM5184280ALJ-8 80 ns Plastic SOJ
HMS514280ALJ-10 100 ns (CP-40D) HMS184280A1)-10 100 ns (CP-40D)
HM514280ALZ-7 70 ns 475 mil 40-pin HMS51S4280ALZ-7 70 ns 475 mil 40-pin
HM514280ALZ-8 80 ns Plastic ZIP HM5184280A1LZ-8 80 ns Plastic ZIP
HMS514280ALZ-10 100 ns (ZP-40) HMS5184280ALZ-10 100 ns (ZP-40)
HMS14280ALTT-7 70 ns 400 mil 40-pin HM51S4280ALTT-7 70 ns 400 mil 40-pin
HMS514280ALTT-8 80 ns Plastic TSOPII HM5184280ALTT-8 80 ns Plastic TSOPII
HM514280ALTT-10 100 ns (TTP-40DB) HM5184280ALTT-10 100 ns (TTP-40DB)
HM514280ALRR-7 70 ns 400 mii 40-pin HMS5184280ALRR-7 70 ns 400 mil 40-pin
HM514280ALRR-8 80 ns Plastic TSOPII HMS51S84280ALRR-8 80 ns Plastic TSOPII
HMS514280ALRR-10 100 ns (TTP-40DB) HM51S4280ALRR-10 100 ns (TTP-40DB)
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HM514280A/AL, HM51S4280A/AL Series

B PIN ARRANGEMENT

HM514280AJ/ALJ Series
HMS5184280A)/ALJ Series

HM514280AZ/ALZ Series
HM51S4860AZ/ALZ Series

HM514280ATT/ALTT Series
HM5184280ATT/ALTT Series
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HM514280ARR/ALRR Series B PIN DESCRIPTION
HMS51S4280ARR/ALRR Series Pin Name Function
Ap-Ag Address Input
I\I,:ﬂ E ;O : B :'Ig; —Row Address Ag-Ag
—Column Address Ag-Ag
vois (03 38{d vo1 —Refresh Address Ag—-Ag
x:i E ; :g xi 1/0g-1/017 Data-in/Data-out
vss [ls as[3 Vec RAS Row Address Strobe
vo13 (7 34[3 vos UCAS, LCAS Column Address Strobe
012 (8 333 vos WE Read/Write Enable
U"g:; ge 32% vos OE Output Enable
Qo i vor Vee Power (+ 5V)
Vss Ground
ws O 30(3J vos
{CAS (] 12 29[ NC
UCAS (] 13 28/] WE
OE 14 Z7{J RAS
A8 [1s 261 NC
A7 [O1s 25{] A0
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HM514280A/AL, HM51S4280A/AL Series

N BLOCK DIAGRAM
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HM514280A/AL, HM51S4280A/AL Series

TRUTH TABLE

— — Inputs — — /0 Operation
RAS LCAS UCAS WE OE 1/0p-1/0g 1/09-1/017
H H H H H High-Z High-Z Standby
L H H H H High-Z High-Z Refresh
L L H H L Doyt High-Z Lower Byte Read
L H L H L High-Z Dout Upper Byte Read
L L L H L Dout Doyt Word Read
L L H L H Din Don’t Care Lower Byte Write
L H L L H Don’t Care D; Upper Byte Write
L L L L H D; Din Word Write
L L L H H High-Z High-Z
HtoL L H — — High-Z High-Z CBR Refresh
HtoL H L — — High-Z High-Z or
HiolL L L — _ High-Z HighZ Self Refresh
B ABSOLUTE MAXIMUM RATINGS
Parameter Symbol Value Unit
Voltage on Any Pin Relative to Vgg Vr ~10to +7.0 v
Supply Voltage Relative to Vgg Yee —1.0to +70 v
Short Circuit Output Current Tout 50 mA
Power Dissipation Py 1.0 w
Operating Temperature Topr Oto +70 °C
Storage Temperature Tstg ~55t0 +125 °C
B ELECTRICAL CHARACTERISTICS
¢ Recommended DC Operating Conditions (T, = 0 to +70°C)2
Parameter Symbol Min Typ Max Unit Note
Supply Voltage Vss 0 0 0 v
Vee 45 5.0 55 v 1
Input High Voltage ViH 24 — 6.5 v 1
Input Low (1/0 Pin) viL -10 — 0.8 v i
Voltage (Others) ViL -20 — 0.8 v 1
Notes: 1. All voltage referenced to Vss.

2. The supply voltage with all Vo pins must be on the same level.
The supply voltage with all Vgg pins must be on the same level.
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HM514280A/AL, HM51S4280A/AL Series
* DC Electrical Characteristics (To = 0to +70°C, Vo = 5V +10%, Vgs = 0V)

HM514280A/AL-7 | HM514280A/AL-8 | HM514280A/AL-10
Parameter Symbol | HM5184280A/AL-7 | HM51S4280A/AL-8 | HM5184280A/AL-10 Unit Test Conditions Note
Min Max Min Max Min Max
. RAS Cycling
2‘””““3 Ice — 150 — 140 — 125 | mA [TCAS or UCAS Cycling 12
urrent i
tRc = Min
TTL Interface
_ 2 _ ) _ ) mA RAS, LCA§, UCAS = Viy,
Doyt = High-Z
Standby
Current CMOS Interface
o 1 _ | _ i mA RAS, LCAS, UCAS, WE
Icc2 OE 2 V¢ — 0.2V,
Dyy: = High-Z
CMOS Interface 2
Standby == <
Current — 200 — 200 — 200 MA RAS, LCAS ,OF, WE
(L-Version) UCAS 2 Voo — 02V
Doyt = High-Z
RAS Only S
Refresh Current Iccs — 140 — 130 — 110 mA Jtpc = Min 2
RAS = Vi,
‘S:““‘dby Ices - 5 - 5 - 5 | ma|TCASor UCAS = vy, 1
urrent
Doyt = Enable
CAS Before
RAS Refresh Iccs — 140 — 130 — 110 mA |tgc = Min 25
Current
Fast Page Mode o
Current Iccr — 130 — 120 — 110 mA |tpc = Min L3
Self-Refresh CMOS Interface
Mode Current — 1 — 1 — 1 mA | RAS, LCAS, UCAS < 0.2V
(HM51S4280A) I Dout = High-Z
Self-Refresh | °°° CMOS Interface
Mode Current — 200 - 200 — 200 pA |RAS, LCAS, UCAS < 0.2V
(HM51S4280AL) Dout = High-Z
Battery Back-up Standby: CMOS Interface
Current Doyt = High-Z
(Standby with Iccio - 300 — 300 — 300 pA | CBR Refresh: tpc = 250 us 4
CBR Refresh) tRAS S 1 ps, LCAS, UCAS = Vi
(L-Version) WE, OF = Viy
Input Leakage _ - _ .
Current Iz 10 10 10 10 10 10 BA|OV <V, 565V
Output Leakage _ _ . 0V < Vo S 6.5V
Current ILo 10 10 10 10 10 10 BA Doy = Disable
Output High .
vOn];ge g Vou 24 \ 24 Vee 24 Vee | V |Highlyy = —5mA
Output Low _
Voltage VoL 0 04 0 04 0 04 V |Lowlyy = 42mA
Notes: 1. Icc depends on output load condition when the device is selected, Icc max is specified at the output open condition.
2. Address can be changed <1 time while RAS = V.
3. Address can be changed <1 time while LCAS and UCAS = viy.
4. Vig = Voo — 02V, 0 < Vi s 0.2V, Address can be changed <1 time while RAS = vp.
5. All the Vo pins shall be supplied with the same voltage. And all the Vss pins shall be supplied with the same voltage.
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HM514280A/AL, HM51S4280A/AL Series

s Capacitance (T = 25°C, Voo = 5V £10%)

Parameter Symbol Typ Max Unit Note
Input Capacitance (Address) Ch — 5 pF
Input Capacitance (Clocks) Cn2 — 7 pF
Output Capacitance (Data-in, Data-out) Cro — 10 pF 1,2
Notes: 1. Capacitance measured with Boonton Meter or effective capacitance measuring method.
2. LCAS and UCAS = Viy to disable Dy
® AC Characteristics (Tp = 010 +70°C, Voo = 5V £10%, Vgg = 0V)1. 14, 15,17, 18
Test Conditions
¢ Input rise and fall times: 5 ns * Qutput load: 2 TTL gate + Ci_ (100 pF)
* |nput timing reference levels: 0.8V, 2.4V (Including scope and jig)
Read, Write, Read-Modify-Write and Refresh Cycles (Common Parameters)
HMS514280A/AL-7 HM514280A/AL-8 HM514280A/AL-10
Parameter Symbol | HM5154280A/AL-7 HM5154280A/AL-8 HMS5154280A/AL-10 | Unit | Note
Min Max Min Max Min Max
Random Read or Write Cycle Time trRC 130 — 150 — 180 — ns
RAS Precharge Time trp 50 — 60 — 70 — ns
RAS Pulse Width tRAS 70 10000 80 10000 100 10000 ns
CAS Pulse Width tcas 20 10000 20 10000 25 10000 ns 23
Row Address Setup Time tASR 0 —_ 0 0 — ns
Row Address Hold Time tRAH 10 — 10 — 15 — ns
Column Address Setup Time tasC 0 — 0 — 0 — ns 19
Column Address Hold Time tCAH 15 — 15 — 20 — ns 19
RAS to CAS Delay Time tRCD 20 50 20 60 25 75 ns 8
RAS to Column Address Delay Time | tRAD 15 35 15 40 20 55 ns 9
RAS Hold Time tRSH 20 — 20 — 25 — ns
CAS Hold Time tCSH 70 — 80 — 100 — ns
CAS to RAS Precharge Time tCRP 15 — 15 — 15 — ns | 20,24
OE to Dy, Delay Time toDD 20 — 20 — 25 — ns
OE Delay Time from Dy, tDzo 0 — 0 — — ns
CAS Setup Time from Dy, tpze 0 — 0 — — ns
Transition Time (Rise and Fall) t1 3 50 3 50 50 ns 7
Refresh Period tREF — 8 — 8 — 8 ms
Refresh Period (L-Version) tREF — 128 — 128 — 128 ms
HITACHI®
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HM514280A/AL, HM51S4280A/AL Series

Read Cycle
HMS514280A/AL-7 HM514280A/AL-8 HMS514280A/AL-10
Parameter Symbot | HM5184280A/AL-7 | HMS5IS4280A/AL-8 | HMSIS4280A/AL-10 | Unit | Note
Min Max Min Max Min Max
Access Time from RAS tRAC —_ 70 _ 80 — 100 ns 2,3
Access Time from CAS tCAC — 20 — 20 — 25 ns | 3,413
Access Time from Address tAA — 35 — 40 — 45 ns | 3,513
Access Time from OF toAC — 20 — 20 — 25 ns 23
Read Command Setup Time tRCS 0 — 0 — 0 — ns 19
Read Command Hold Time to CAS | trcy 0 — 0 — 0 — ns 16,19
Read Command Hold Time to RAS | tpry ] — 0 — 0 — ns 16
Column Address to RAS Lead Time | tgaL 35 — 40 — 45 — ns
Output Buffer Turn-off Time tOFF1 0 15 0 15 0 20 ns
Output Buffer Turn-off to OF tOFF2 0 15 ] 15 0 20 ns
CAS to Dy, Delay Time tcpb 15 — 15 — 20 — ns
Write Cycle
HM514280A/AL-7 HM514280A/AL-8 HM514280A/AL-10
Parameter Symbol | HMSIS4280A/AL-7 | HMS51S4280A/AL-8 | HMSIiS4280A/AL-10 | Upit | Note
Min Max Min Max Min Max
Write Command Setup Time twcs 0 —_ 0 — 0 — ns | 10,19
Write Command Hold Time twCH 15 — 15 — 20 — ns 20
Write Command Pulse Width twp 10 — 10 — 20 — ns
Write Command to RAS Lead Time | trwL 20 — 20 — 25 — ns
Write Command to CAS Lead Time | tcwr 20 — 20 — 25 — ns 21
Data-in Setup Time tps 0 — 0 — 0 — ns | 11,19
Data-in Hold Time tDH 15 — 15 — 20 — ns | 11,19
CAS to OE Delay Time tcoD — 0 — 0 — 0 ns 23
Read-Modify-Write Cycle
HMS514280A/AL-7 HM514280A/AL-8 HMS514280A/AL-10
Parameter Symbol HMS5184280A/AL-7 HMS5154280A/AL-8 HMS5184280A/AL-10 Unit | Note
Min Max Min Max Min Max
Read-Modify-Write Cycle Time tRWC 180 —_ 200 —_ 245 — ns
RAS to WE Delay Time tRWD 95 — 105 — 135 — ns 10
CAS to WE Delay Time tcwD 45 — 45 — 60 — ns 10
Column Address to WE Delay Time | tawp 60 — 65 — 80 — ns | 10,13
OE Hold Time from WE toEH 20 — 20 — 25 — ns
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HM514280A/AL, HM5154280A/AL Series

Refresh Cycle

HMS514280A/AL-7 HMS514280A/AL-8 HM514280A/AL-10
Parameter Symbol | HMS5154280A/AL-7 HM5184280A/AL-8 HMS5154280A/AL-10 | Unit | Note
Min Max Min Max Min Max
(CCLAS;I;?;&:;HA;S Refresh Cycle) tCsR 10 - 10 - 10 - 1S 19
%%lgg;l% Refresh Cycle) ICHR 10 - 10 - 10 - ns | 20
RAS Precharge to CAS Hold Time tRPC 10 — 10 — 10 - ns 19
CAS Precharge Time in Normal Mode | tcpn 10 — 10 — 10 — ns 22
Fast Page Mode Cycle
HMS514280A/AL-7 HM514280A/AL-8 HMS514280A/AL-10
Parameter Symbol | HMS5184280A/AL-7 HM5184280A/AL-8 HM5184280A/AL-10 | Unit | Note
Min Max Min Max Min Max
Fast Page Mode Cycle Time tpc 50 — 55 — 60 — ns 24
Fast Page Mode CAS Precharge Time tcp 15 — 15 — 15 — ns 22,24
Fast Page Mode RAS Pulse Width tRASC — 100000 — 100000 —_ 100000 ns 12
Access Time from CAS Precharge tacp — 40 — 45 — 50 ns | 3,13,20
RAS Hold Time from CAS Precharge | trycp 40 — 45 — 50 — ns
Fast Page Mode Read-Mﬂify-Write
Cycle CAS Precharge to WE tcpw 65 — 70 — 85 — ns
Delay Time
g;it:;%; zdode Read-Modify-Write tpeM 95 o 100 o 10 _ s
Self-Refresh Mode
HMS5184280A/AL-7 HM5184280A/AL-8 HMS5154280A/AL-10 .
Parameter Symbol Unit | Note
Min Max Min Max Min Max
RAS Pulse Width (Self-Refresh) IRASS 100 — 100 — 100 — us
RAS Precharge Time (Self-Refresh) | trps 130 — 150 — 180 — ns
CAS Hold Time (Self-Refresh) tCHS 0 — 0 — ] — ns 21
HITACHI®
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HM514280A/AL, HM5154280A/AL Series

Notes:

. AC measurements assume tT = 5 ns.

2. Assumes that trcp < trep (max) and tRap S tRaD (max). If trep or tRap is greater than the maximum recommended

[« NV I -

24,
25.

26.

27.

value shown in this table, tg o exceeds the value shown.

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

. Assumes that tpcp 2 trep (max) and tRap S tRap (max).

. Assumes that tRcp < trcp (max) and tRap 2 tRap (max).

. toFF (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage

levels.

. Vig (min) and Vy (max) are reference levels for measuring timing of input signals. Also, transition times are measured

between Vg and V.

. 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 tRCD (max) limit, then access time is controlled exclusively by tCAC-

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

if traD is greater than the specified tgoAp (max) limit, then access time is controlled exclusively by taa-

. twes tRwWD tcwD and tawp are not restrictive operating parameters. They are included in the data sheet as electrical

characteristics only: if twcs 2 twes (min), the cycle is an early write cycle and the data out pin will remain open circuit
(high impedance) throughout the entire cycle; if tgwp 2 tgrwp (min), tcwp 2 tcwp (min), tawp 2 tawp (min) and
tcpw2 tcpw (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 CAS leading edge in an early write cycle and to WE leading edge in a delayed write or a

read-modify-write cycle.

. trasc defines RAS pulse width in fast page mode cycles.
. Access time is determined by the longer of taos or tcac or tacp-
. An initial pause of 100 ps is required after power up followed by a minimum of eight initialization cycles (RAS only refresh

cycle or CAS before RAS refresh cycle). If the internal refresh counter is used, a minimum of eight CAS before RAS refresh
cycles is required.

. In delayed write or read-modify-write cycles, OE must disable output buffer prior to applying data to the device.
. Either trcy or trRry must be satisfied for a read cycle.
. When both, LCAS and UCAS go low at the same time, all 16-bits data are written into the device. LCAS and UCAS

cannot be straggered within the same write/read cycles.

. All the Ve and Vgg pins shall be supplied with the same voltages.
. tASC: tCAHs tRCS tRCH» tWCS: tWCH, tDS, tDH. tCcSR, and trpc are determined by the earlier falling edge of UCAS or

LCAS.

. tCcRPs tCHR> tACP, and tcpw are determined by the later rising edge of UCAS or LCAS.

. tcwL and tcyg should be satisfied by both UCAS and LCAS.

. tcpN» and tcp are determined by the time that both UCAS and LCAS are high.

. When output buffers are enabled once, sustain the low impedance state until valid data is obtained. When output buffer is

turned on and off within a very short time, generally it causes large Vcc/Vgg line noise, which causes to degrade Viy min/
VL max level.

tcrps tpe and tep are planned to be improved to match the standard DRAM specifications.

If you use distributed CBR refresh mode with 15.6 ps interval in normal read/write cycle, CBR refresh should be executed
within 15.6 us immediately after exiting from and before entering into self refresh mode.

If you use RAS only refresh or CBR burst refresh mode in normal read/write cycle, 512 cycles of distributed CBR refresh
with 15.6 ps interval should be executed within 8 ms immediately after exiting from and before entering into the self refresh
mode.

Repetitive self refresh mode without refreshing all memory is not allowed. Once you exit from self fresh mode, all memory
cells need to be refreshed before re-entering the self refresh mode again.
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HM514280A/AL, HM51S4280A/AL Series

Notes concerning 2CAS control
Please do not separate the UCAS/LCAS operation timing intentionally. However skew between UCAS/LCAS are allowed under
the following conditions.

(1) Each of the UCAS/LCAS should satisfy the timing specifications individually.
(2) Different operation mode for upper/lower byte is not allowed; such as following.

= T\ S
= \ -
= N A
= \ S

(3) Closely separated upper/lower byte control is not allowed. However when the condition (tcp < typ) is satisfied, fast page
mode can be performed.

=\ /

Delayed write

00136-6

UCAS \
LCAS
LTS
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HM514280A/AL, HM515S4280A/AL Series
B TIMING WAVEFORMS

* Read Cycle
tac
tRAS
AAS \_
— 7 tap
tr tRSH
tReD lcas tcRP
- e ]
UCAS ES y
LCAS N 4&
tAsR tRAD {RAL
tran tasc| | |JleaH
y Y
Addnss% Row Column /
N b, N 7
tRes! thRcH
w -
tecac
tAA tOFF
High-Z £ 3
Dout St Oout E
1Rac . |torr2
toze toac oo |
y
toop
tpzo

D

* : Don't care

00136-8
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]

Cl
tRC
tRAS
IE—
RAS \ Zl:‘“"
N A
tr
tRCD | tcae
t ){

o ¥

1

toH

High-Z

AN

Don't care
: Don'tcare
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HM514280A/AL, HM5154280A/AL Series
¢ Delayed Write Cycle

tac
tRAS 1 tRP
N 3
tesH tcrp
tr
tRcD tAsH
UCAS ‘F tcas ;(
LCAS * F o
tasn tasc tewt
1 —tm -
| tRAH tcaH ;
4
Address Row R Column
A\
!Rcs twp
. y
e \
toH
tos
4 -/
tpze ton tOEH
tozo
fnvalid |}
Dout \_D°u‘l“ >
tcc:c_____;tm:Fz
y  w e
*V//4: Dontcare
** Invalid Dout comes out, when OE is low level.
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HM514280A/AL, HM5154280A/AL Series

* Read-Modify-Write Cycle

200

tRWC
t
T trp_|
RAS
ICRP
tRcp
UCAS ‘& l‘
LCAS tRAD K T
tAsR tasc
tRAH tCAH
y ) y
Address s Row Column
K
tres| lewr
tcwo tAWL
tAwWD
twp |
tRWD
tcac toH
t
RAC tos
loze |
High-Z - 3
y g
Dout g Dout } N
toac N7 OEH
LOFF2
tozo| topo
—_— 4
o mﬂ
|
M : Oon't care
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HM514280A/AL, HM51S4280A/AL Series
* RAS Only Refresh Cycle
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HM514280A/AL, HM51S4280A/AL Series

¢ CAS Before RAS Refresh Cycle

S_/ r \__7

&
2
b
b
[Vl
5 ]
;
_—
%‘/

tRPC tAPC

Dl /
s

tOFFY

ik

High-Z

g

*Y/A: Dontcare

* WE : Don'tcare
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* Fast Page Mode Read Cycle

HM514280A/AL, HM51S4280A/AL Series

tRASC tRp
tRHCP
X
RAS V
tr — 7 t
[CSH !Pc {RSH CRP
'‘Rep |, ICAS 1cp | lcas tcp tc“s,
ors [ I
LCAS X ¥, ¥ N
'RAD . . | krar
tCAH CAH
tasr| [traW tasc tasc ‘_1 tAéc tcAH
¥ 4
Addrass Row (Column (Column Column
tRes tRCsS tARH
tRes| tRCH ‘Rg{_ tacH
— V'
tcoo toze
tpzc
wi tozc tcog — [sco0
oin High-Z High-Z @ High-Z
‘c:cono tcag feac toop
TAA b taA taa_ | T
tRAC tacp tace
LOFR1
tOFF1 tozo tOFF1
s i’y b ¥ N
Dout { oout | Dout [y— Dout E———
3 L 3 s )
toAC (_,_ . |\
'DZO [Dzo ] ODD t
] tOFF2 LOFF2 OAC et lOF'FZ
Kk // 7N ﬂ
toAc
had % : Don'tcare
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HM514280A/AL, HM51S4280A/AL Series
* Fast Page Mode Early Write Cycie

tRASC 1 rP

~
-

tesH tpc tRSH

tT

tRCD tcas tcp tcas, | tep tCAS, , lcrP

:

|

Dout High-Z
* OE : Dontcare
“V//A: Don'tcare
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HM514280A/AL, HM51S4280A/AL Series

* Fast Page Mode Delayed Write Cycle
tRASC DL
—_— y
RAS N ] \
N y,
tCsH tRSH
tt tpe
tRCD tcAs icP ;, lcas , |lcP , | lcas , lerp
UCAS NB ﬂ[ J‘
LCAS tasR tasc k7
tm ‘CAH
Address Row Cal.

tew |

petiriny

tRCS
twp
WE— W
toH
tos
Din 4 7 Din

High-Z

Dout

toop

M '//,//, : Dontcare
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HM514280A/AL, HM51S4280A/AL Series

* Fast Page Mode Read-Modify-Write Cycle

tRASC AP,
— 3
RAS \
¥ +
tRCO 1PCM
t
L tcp tep lcrRP
UCAS 3 - X :S
Tcas e\ -
IRAN | tace \
t 1CAH LCAH| CAH
ASR_| tasc| | [+ ,fsc' ;—Ti tasc N
| A -
Address Row Column Column q Column
K |
tAwWD tew ] t AWD tcwy tcPw iC
tacs| | [ towo Acs| |e—|'cwo 1 lawp__{f L
eps {RWD twp | g tcPw twp IRCS tcwp twp
—— ) Z
WE
tos tos
tozc] | {tcac oH t0Ze| tcag
. foq ooy -.1
High-Z High-Z =
Din Din D
LAA tAa
teac to20
-ﬁ—‘
toagf togH LoAC
LOFF2 LOFF2 torr2
tozol ! T tpzo |
p— 4 X 4 L 7
OE /
tooo toon foop

7 A
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HM514280A/AL, HM51S4280A/AL Series

¢ Self Refresh Cycle

tap {RASS l tRPS
—_ Y 5
RAS
_/ \L A \—
tr
s | lcrp
tceN | lcsR tens|
UCAS % ]
LCAS /

—

tOFF1

c OPEN

Dout

* : Dontcare

*» WE OE : Dontcare

00136-18

The low self refresh current is achieved by introducing extremely long internal refresh cycle. Therefore some care needs to be taken on
the refresh.

1.

2.

3.

Please do not use trass timing, 10 ps < tgass < 100 ps. During this period, the device is in transition state from normal operatlon
mode to self refresh mode. If tgass = 100 ps, then RAS precharge time should use tgpg instead of tgp.

If you use RAS only refresh or CBR burst refresh mode in normal read/write cycle, 512 cycles of distributed CBR refresh with
15.6 ps interval should be executed within 8 ms immediately after exiting from and before entering into the self refresh mode.

If you use distributed CBR refresh mode with 15.6 us interval in normal read/write cycle, CBR refresh should be executed within
15.6 ps immediately after exiting from and before entering into self refresh mode.

. Repetitive self refresh mode without refreshing all memory is not allowed. Once you exit from self refresh mode, all memory celis

need to be refreshed before re-entering the self refresh mode again.
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