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 um 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 TSOPILI.

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

B 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 mW (max)
1.1 mW (max) (L-Version)
* Fast Page Mode Capability
* 512 RefreshCycles ................. 8 ms
128 ms (L-Version)
¢ 2 TAS 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
HM514280AJ-7 70 ns 400 mil 40-pin HMS51S4280A7-7 70 ns 400 mil 40-pin
HM514280AJ-8 80 ns Plastic SOJ HMS51S4280AJ-8 80 ns Plastic SOJ
HMS514280A3-10 100 ns (CP-40D) HMS184280AJ-10 100 ns (CP-40D)
HMS514280AZ-7 70 ns 475 mil 40-pin HM51S4280AZ-7 70 ns 475 mil 40-pin
HMS514280AZ-8 80 ns Plastic ZIP HMS51S4280AZ-8 80 ns Plastic ZIP
HM514280AZ-10 100 ns (ZP-40) HMS5184280AZ-10 100 ns (ZP-40)
HM514280ATT-7 70 ns 400 mil 40-pin HMS1S4280ATT-7 70ns 400 mil 40-pin
HMS514280ATT-8 80 ns Plastic TSOPII HMS1S4280ATT-8 80 ns Plastic TSOPII
HM514280ATT-10 100 ns (TTP-40DB) HMS51S4280ATT-10 100 ns (TTP-40DB)
HMS514280ARR-7 70 ns 400 mil 40-pin HMS51S4280ARR-7 70 ns 400 mil 40-pin
HMS514280ARR-8 80 ns Plastic TSOPII HMS51S4280ARR-8 80 ns Plastic TSOPII
HM514280ARR-10 100 ns (TTP-40DB) HMS51S4280ARR-10 100 ns (TTP-40DB)
HMS514280ALJ-7 70 ns 400 mil 40-pin HMS51S4280AL3-7 70 ns 400 mil 40-pin
HMS514280AL)-8 80 ns Plastic SOJ HM51S4280AL)-8 80 ns Plastic SOJ
HMS514280ALJ-10 100 ns (CP-40D) HMS51S4280ALJ-10 100 ns (CP-40D)
HMS514280ALZ-7 70ns 475 mil 40-pin HMS5184280ALZ-7 70ns 475 mil 40-pin
HMS514280ALZ-8 80 ns Plastic ZIP HMS51S4280ALZ-8 80 ns Plastic ZIP
HMS514280ALZ-10 100 ns (ZP-40) HMS1S4280ALZ-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 HM51S4280ALTT-8 80 ns Plastic TSOPII
HMS514280ALTT-10 100 ns (TTP-40DB) HMS5154280ALTT-10 100 ns (TTP-40DB)
HM514280ALRR-7 70 ns 400 mil 40-pin HMS51S4280ALRR-7 70 ns 400 mil 40-pin
HM514280ALRR-8 80 ns Plastic TSOPH HMS51S4280ALRR-8 80 ns Plastic TSOPII
HM514280ALRR-10 100 ns (TTP-40DB) HMS5184280ALRR-10 100 ns (TTP-40DB)
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HM514280A/AL, HM51S4280A/AL Series
B PIN ARRANGEMENT

HMS514280AJ/ALJ Series HMS514280AZ/ALZ Series HM514280ATT/ALTT Series

HM51S4280AJ/ALJ Series HM51S4860AZ/ALZ Series HMS51S4280ATT/ALTT Series
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vos Cls 327 1o11 Vs 18 17 V04 vo7 1o 31{J o1
voz 1o 313 vo10 Vo7 20 : g:
vos Ll11 301 Vo8 —

g o9 NC 22 23 WE vos 011 303 vos
Nc O12 29[ LCAS RAS 24 25 NC Ne 12 291 ICAS
WE 13 28{J Ucas A0 26 27 Al we s 28] UCAS
RAS(J14 27[J CE A2 28 29 A3 RAS 14 70 Gk
Nc O1s 2600 A8 Vec 30 31 Vgs N C1s 26[] A8
Ao C1e 25{3 A7 A4 32 33 AS a0 e 2s{] A7
AT 17 247 A6 A6 34 a5 A7 a1 O 24{1 A6
A2 s 237 AS G‘&s: 37 OE A2 Tl 23[3 As
= - T t==) L B = I -l
Vee 20 21{] Vss

00136-1 00136-2 oorae-a

(Top View) (Bottom View) (Top View)

HMS514280ARR/ALRR Series W PIN DESCRIPTION
HMS51S4280ARR/ALRR Series Pin Name Function
vee 70 0 Vec Ao-As Address Input Ag-As
voi7 g 2 39 voo —Column Address Ag-Ag
vo1e E 3 3s{J vo1 —Refresh Address Ag-Ag
vo1s O« 2701 voz i
o014 (s 363 vo3 Ef-o—l/O” Data-in/Data-out
vss Os 3503 Vee RAS Row Address Strobe
vo13 O 7 34 vo4 UCAS, LCAS Column Address Strobe
vo12 (Je 33{d vos WE Read/Write Enable
z:; Ge b z: OE Output Enable
g1o 3 Vce Power ( + 5V)
Vss Ground
o9 11 30{3J vos
LCAS [ 12 29{1 NC
UCAS g 13 28] WE_
OE s 278] RAS
A8 Q15 26{3 NC
A7 Ois 25{3 A0
A8 {117 2403 A1
As s 2313 A2
AT O 22[7] A3
ws O 210 Vee
00136-4
(Top View)
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HM514280A/AL, HM51S4280A/AL Series

M BLOCK DIAGRAM

ey Ay Lowepy ¥ 992

16p0d8() UWNPY 9 $nG ON

U o

e Aeny Aowepy y g2

lepy Aony Aowopy ¥ 982

AsA7As|

rt

Jepooog uwnied ¥ g O/

lepy Aewy Aowepy ¥ 892

Rw@ﬂaﬁn

11D |eseydpey

1ep Aewy Aowepy ¥ g2

18poosQ UWNPY ¥ $Y ON

1epy Aeny Aowopy ) 882

1B Aeny Aowep ¥ 862

Jepodeq uwnp) ¥ sng On

1ep Aeny Aowepy ¥ 892

Peripheral Clrcuit

tt

| Address A4.As

AOA1A2AS |

1opy Aewy Kiowsepy ¥ 982

JapooeQ) uwnod ¥ sng 0N

18N Aewry Lowepy % 862

1oy Aeuy Lowepy ¥ po2

JeposeQ UwWNOY 9 $ng ON

tep Aeuy Aiowepy ¥ §92

ox) |eseydped

Mm tepy Aeny Aowepy ) gez

J8pooa(y uwno) 9 NP OA
.m e Aewy Aiowepy y ge2
h lepy Aeny Aowepy % 882
&) 1opo0eq uumos 3 3ng on
3 tepy Aewy Asowsyy ¥ 892

00136-5

HITACHI®

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

189

Powered by | Cnminer.comEl ectronic-Library Service CopyRi ght 2003



HM514280A/AL, HM51S4280A/AL Series

TRUTH TABLE

Inputs

1/0

— — — — Operation
RAS LCAS UCAS WE OE 1/09-1/0g 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 Dout High-Z Lower Byte Read
L H L H L High-Z Dout Upper Byte Read
L L L H L Dout Dout Word Read
L L H L H Dijy Don’t Care Lower Byte Write
L H L L H Don’t Care Din Upper Byte Write
L L L L H Din Din Word Write
L L L H H High-Z High-Z
HtlL L H — — High-Z High-Z CBR Refresh
HtoL H L — — High-Z High-Z or
HtolL L L — — HighZ High-Z Self Refresh
B ABSOLUTE MAXIMUM RATINGS
Parameter Symbol Value Unit
Voltage on Any Pin Relative to Vsg V¢ —10to +7.0 v
Supply Voitage Relative to Vgg Vee —1.0to +7.0 v
Short Circuit Output Current Iout 50 mA
Power Dissipation Pt L0 w
Operating Temperature Topr Oto +70 °C
Storage Temperature Tstg —55t0 + 125 °C
B ELECTRICAL CHARACTERISTICS
¢ Recommended DC Operating Conditions (To = 0 to +70°C)2
Parameter Symbol Min Typ Max Unit Note
Supply Voltage Vss 0 0 0 v
Vee 45 5.0 5.5 v i
Input High Voltage ViH 24 — 6.5 v 1
Input Low (170 Pin) Vi -10 — 0.8 A\ 1
Voltage (Others) i -20 — 0.8 v 1
Notes: 1. All voltage referenced to Vgs.

2. The supply voltage with all Voc 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 (Ty = 0 to +70°C, Voc = 5V £10%, Vgg = 0V)

HMS514280A/AL-7 | HM514280A/AL-8 | HM514280A/AL-10
Parameter Symbol | HM51S4280A/AL-7 | HM51S4280A/AL-8 | HM51S4280A/AL-10 Unit Test Conditions Note
Min Max Min Max Min Max
. RAS Cycling
g"e“‘““‘ Icct — 150 — 140 - 125 | mA | CCAS or UCAS Cycling 1,2
urrent y
trc = Min
TTL Interface
_ 2 _ 2 _ ) mA RAS, LCA§, UCAS = vy,
Dou: = High-Z
Standby
Current CMOS Interface
_ ) _ | _ | ma | RAS. LCAS, UCAS, WE
Icc2 OE 2 Ve — 0.2V,
Doyt = High-Z
CMOS Interface 2
Standby AT TS e o
Current - 200 — 200 - 200 | pa |RAS.LCAS OF, WE
(L-Version) UCAS 2 Vcc = 02v
Dy, = High-Z
RAS Only o
Refresh Current |16C3 — 140 — 130 — 110 | mA |tre = Min 2
RAS = Viy,
?‘““"’y Iccs — 5 — 5 - s | ma |TCAS or UCAS = vy, 1
urrent
Dyyt = Enable
CAS Before
RASRefresh  |Iccs — 140 — 130 — 10 | mA [tgec = Min 25
Current
Fast Page Mode .
Cumms Iccr — 130 — 120 — 110 | mA |tpc = Min 1,3
Self-Refresh CMOS Interface
Mode Current — 1 — 1 — 1 mA |RAS, LCAS, UCAS < 0.2V
FHMSIS4808) | Doy = High-Z
Self-Refresh cc CMOS Interface
Mode Current — 200 — 200 — 200 pA |RAS, LCAS, UCAS < 0.2V
(HM51S4280AL) Doy = High-Z
Battery Back-up Standby: CMOS Interface
Current Doyt = High-Z
(Standby with  |Iccio — 300 — 300 — 300 | pA | CBR Refresh: tge = 250 ps 4
CBR Refresh) tRAS < 1 ps, LCAS, UCAS = Vy.
(L-Version) WE,OE = Viy
Input Leakage _ _ _ .
Current Ipy 10 10 10 10 10 10 HA [0V <V, < 6.5V
Output Leakage _ _ _ 0V < Vo < 6.5V
Current Iro 10 10 10 10 10 10 pA Doy = Disable
Output High .
Voltlz)lge 8 Vou 24 Vee 24 Vee 24 Ve | V |Highlgy = —5mA
Output Low =
Voltage VoL 0 04 0 0.4 0 04 V |Lowlgy = 42mA
Notes: Icc depends on output load condition when the device is selected, Icc max is specified at the output open condition.

1.
2. Address can be changed <1 time while RAS = VIiL.

3. Address can be changed <1 time while LCAS and UCAS = Viu-
4.

5.

VIH 2 Voo — 0.2V, 0 < Vi < 0.2V, Address can be changed <1 time while RAS = Vvy;.
All the Vc pins shall be supplied with the same voltage. And all the Vgg pins shall be supplied with the same voltage.
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HM514280A/AL, HM51S4280A/AL Series
e Capacitance (Tp = 25°C, Vg = 5V £10%)

Parameter Symbol Typ Max Unit Note
Input Capacitance (Address) Cn — 5 pF
Input Capacitance (Clocks) (&7 — 7 pF
Output Capacitance (Data-in, Data-out) Cio — 10 pF 1,2
Notes: 1. Capacitance measured with Boonton Meter or effective capacitance measuring method.
2. LCAS and UCAS = Vjy to disable Dy
* AC Characteristics (TA = 0 to +70°C, Vcc = 5V £10%, Vgg = 0V)1. 14, 15,17, 18
Test Conditions
¢ Input rise and fall times: 5 ns * Output load: 2 TTL gate + Ci (100 pF)
 Input timing reference levels: 0.8V, 2.4V (Including scope and jig)
Read, Write, Read-Modify-Write and Refresh Cycles (Common Parameters)
HM514280A/AL-7 HM514280A/AL-8 HM514280A/AL-10
Parameter Symbol | HM5184280A/AL-7 HM5184280A/AL-8 HMS1S4280A/AL-10 | Unit | Note
Min Max Min Max Min Max
Random Read or Write Cycle Time trC 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 tesH 70 — 80 — 100 — ns
CAS to RAS Precharge Time tCRP 15 — 15 — 15 — ns | 20,24
OE to Djy, Delay Time tODD 20 — 20 — 25 — ns
OE Delay Time from Dj, tpzo 0 — 0 — 0 — ns
CAS Setup Time from Dj, tpze 0 — 0 — 1] — ns
Transition Time (Rise and Fall) tT 3 50 3 50 3 50 ns 7
Refresh Period tREF — 8 — 8 — 8 ms
Refresh Period (L-Version) tREF — 128 — 128 — 128 ms
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HM514280A/AL, HM51S4280A/AL Series

Read Cycle
HMS514280A/AL-7 HMS514280A/AL-8 HM514280A/AL-10
Parameter Symbol | HMS1S4280A/AL-7 | HMSIS4280A/AL-8 | HMSIS4280A/AL-10 | Upit | 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 | 3,4,13
Access Time from Address tAA — 35 = 40 — 45 ns | 3,513
Access Time from OE 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 | tppy 0 — 0 — 0 — ns 16
Column Address to RAS Lead Time | tgap 35 — 40 - 45 — ns
Output Buffer Turn-off Time tOFF1 0 15 0 15 0 20 ns 6
Output Buffer Turn-off to OF tOFF2 0 15 0 15 20 ns 6
CAS to Dy, Delay Time tcbD 15 — 15 — 20 — ns
Write Cycle
HM514280A/AL-7 HM514280A/AL-8 HM514280A/AL-10
Parameter Symbol | HMSIS4280A/AL-7 | HMS5IS4280A/AL-8 | HMSIS4280A/AL-10 | Upit | Not
Min Max Min Max Min Max
Write Command Setup Time twes 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 tcwL 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 tcon — 0 — 0 — 0 ns 23
Read-Modify-Write Cycle
HM514280A/AL-7 HM514280A/AL-8 HMS514280A/AL-10
Parameter Symbol HMS51S4280A/AL-7 HM51S4280A/AL-8 HMS51S4280A/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 tewp 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, HM51S4280A/AL Series

Refresh Cycle

HM514280A/AL-7 HM514280A/AL-8 HMS514280A/AL-10
Parameter Symbol | HMSIS4280A/AL-7 | HMS51S4280A/AL-8 | HMSIS4280A/AL-10 | Unit | Note
Min Max Min Max Min Max
(CCATASSS];:;;ZIII(“A;S Refresh Cycle) tcsR 10 - 10 - 10 - ns 19
%ﬁgl% Refresh Cycle) cHR 10 - 10 - 10 - ns 0
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 HM514280A/AL-10
Parameter Symbol | HM5IS4280A/AL-7 | HMS5IS4280A/AL-8 | HMSIS4280A/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 | tRuCP 40 — 45 — 50 -— ns
Fast Page Mode Read-Modify-Write
Cycle CAS Precharge to WE tcpw 65 — 70 — 85 — ns
Delay Time
g;sctl :;?:, iviode Read-Modify-Write tpeM 95 _ 100 _ 110 _ ns
Self-Refresh Mode
HMS51S4280A/AL-7 HM51S4280A/AL-8 HMS51S4280A/AL-10 .
Parameter Symbol Unit | Note
Min Max Min Max Min Max
RAS Pulse Width (Self-Refresh) tRASS 100 — 100 — 100 — s
RAS Precharge Time (Self-Refresh) | trps 130 — 150 — 180 — ns
TAS Hold Time (Self-Refresh) tCHs 0 — 0 — 0 — ns | 21
HITACHI®
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Notes: 1.

HM514280A/AL, HM51S4280A/AL Series

AC measurements assume tt = 5 ns.

2. Assumes that tRcp S trcp (max) and tRap S trap (max). If tRCD OF tRAD is greater than the maximum recommended

[= NS B P

11.

12.
- Access time is determined by the longer of ty 5 or tcac or taCp-
14.

15.
16.
- When both, LCAS and UCAS go low at the same time, all 16-bits data are written into the device. LCAS and UCAS

18.
19.

20.
21.

- tcPN, and tcp are determined by the time that both UCAS and TCAS are high.
23.

24,
25.

26.

27.

Power ed

value shown in this table, tgoc exceeds the value shown.

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

- Assumes that trcp 2 trep (max) and tpap < tRAD (max).

- Assumes that trcp S trep (max) and tpap 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.

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

between Vi and Vyp.

. Operation with the trcp (max) limit insures that tRAC (max) can be met, trcp (max) is specified as a reference point only,

if tep is greater than the specified tRCD (max) limit, then access time is controlied exclusively by tCAC-

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

if tRAp is greater than the specified tRAD (max) limit, then access time is controlled exclusively by tAA-

- twcs, tRWD 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 tRWD 2 trwp (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.

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, OF must disable output buffer prior to applying data to the device.

Either trcy or tRrH must be satisfied for a read cycle.

cannot be straggered within the same write/read cycles.

All the Vcc and Vg pins shall be supplied with the same voltages.

tASC, tCAH, tRCS: IRCH) tWCS: tWCH» DS tDH. tcsR, and tppc are determined by the earlier falling edge of UCAS or
LCAS.

LCRP: LCHR- tACP: and tcpw are determined by the later rising edge of UCAS or LCAS.

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

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 Vce/Vss line noise, which causes to degrade Vi min/
VL max level.

tCRP; tpc and tep are planned to be improved to match the standard DRAM specifications.

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 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 us 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 aliowed 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

Delayed write

—
_— \ e
= \ /-

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

= T\ a

UCAS \

00126-6

LCAS

tuL

00136-7
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HM514280A/AL, HM51S4280A/AL Series
H TIMING WAVEFORMS
* Read Cycle

tac
tRAS

o [ K ZZ tap \_
T tRSH —

tcrp
tReD lcAs
tcsH

&

UCAS 3
LCAS y

1 tASR tRAD t

RAL

tRaK tASC lean

frcs theH l

tcac
tAA toFF

High-Z 4 3
Dout Dout
tRAC .

N1

toFF2
toze toac tcop

4

tpzo

c : Don't care
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HM514280A/AL, HM51S4280A/AL Series
¢ Delayed Write Cycle
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HM514280A/AL, HM51S4280A/AL Series
* Read-Modify-Write Cycle
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HM514280A/AL, HM51S4280A/AL Series
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HM514280A/AL, HM51S4280A/AL Series

o TAS Before RAS Refresh Cycle
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HM514280A/AL, HM51S4280A/AL Series
¢ Fast Page Mode Read Cycle
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HM514280A/AL, HM51S4280A/AL Series
¢ Fast Page Mode Early Write Cycle
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HM514280A/AL, HM51S4280A/AL Series
¢ Fast Page Mode Delayed Write Cycle
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HM514280A/AL, HM51S4280A/AL Series

* Fast Page Mode Read-Modify-Write Cycle
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HM514280A/AL, HM51S4280A/AL Series

* Self Refresh Cycle
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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. Please do not use trass timing, 10 ps S tpass < 100 us. During this period, the device is in transition state from normal operation
mode to self refresh mode. If tgass 2 100 ps, then RAS precharge time should use trps instead of tgp.

2. 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 s interval should be executed within 8 ms immediately after exiting from and before entering into the self refresh mode.

3. 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 pus 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 cells

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