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HM514260A/AL, HM51S4260A/AL Series ——

262,144-Word x 16-Bit Dynamic Random Access Memory

8 DESCRIPTION B FEATURES
The Hitachi HM514260A/AL are CMOS dynamic RAM or- ¢ Single 5V (£ 10%)
ganized as 262,144-word x 16-bit. HM514260A/AL have re- ¢ High Speed
alized higher density, higher performance and various func- Access Time ............. 70 ns/80 ns/100 ns {max)
tions by employing 0.8 um CMOS process technology and ¢ Low Power Dissipation
some new CMOS circuit design technologies. The Active Mode ....... 825 mW/770 mW/688 mW (max)
HM514260A/AL offer fast page mode as a high speed ac- Standby Mode ............ 11 mW (max)
cess mode. 1.1 mW (max) (L-Version)
Multiplexed address input permits the HM514260A/AL to * Fast Page Mode Gapability
be packaged in standard 400 mil 40-pin plastic SOJ, stan- * 512 Refresh Cycles ................. 8 ms
dard 475 mil 40-pin plastic ZIP and standard 400 mil 40-pin 128 ms (L-Version)
plastic TSOPII. » 2 TAS Byte Control
Iinternal refresh timer enables HM51S4260A/AL self re- ¢ 2 Variations of Refresh
fresh operation. RAS Only Refresh
CAS Before RAS Refresh

* Battery Back-up Operation (L-Version)
* Self-Refresh Operation (HM51S4260A/AL)

B ORDERING INFORMATION

Part No. Access Time Package Part No. Access Time Package
HM514260AJ-7 70 ns 400 mil 40-pin HM5184260A7-7 T0ns 400 mil 40-pin
HM514260AT-8 80 ns Plastic SOJ HM5184260AJ-8 80 ns Plastic SOJ
HMS514260A7-10 100 ns (CP-40DA) HMS5154260AJ-10 100 ns (CP40DA)
HM514260AZ-7 70 ns 475 mil 40-pin HM5154260AZ-7 70 ns 475 mil 40-pin
HMS514260AZ-8 80 ns Plastic ZIP HM5184260AZ-8 80 ns Plastic ZIP
HMS514260AZ-10 100 ns (ZP-40) HMS5154260AZ-10 100 ns (ZP-40)
HMS514260ATT-7 70 ns 400 mil 40-pin HMS5184260ATT-7 70ns 400 mil 40-pin
HM514260ATT-8 80 ns Plastic TSOPII HM5154260ATT-8 80 ns Plastic TSOPII
HM514260ATT-10 100 ns (TTP-40DB) HM5154260ATT-10 100 ns (TTP-40DB)
HM514260ARR-7 70 ns 400 mit 40-pin HM5154260ARR-7 TOns 400 mil 40-pin
HM514260ARR-8 80 ns Plastic TSOPII HM351S4260ARR-8 80 ns Plastic TSOPH
HM514260ARR-10 100 ns (TTP-40DB) HM5154260ARR-10 100 ns (TTP-40DB)
HM514260AL)-7 70 ns 400 mit 40-pin HMS5184260AL)-7 70 ns 400 mil 40-pin
HM514260A1J-8 80 ns Plastic SOJ HM51S4260AL1-8 80ns Plastic SOJ
HM514260ALJ-10 100 ns (CP-40DA) HMS5184260ALJ-10 100 ns (CP-40DA)
HM514260ALZ-7 70 ns 475 mil 40-pin HM5184260ALZ-7 70ns 475 mil 40-pin
HM514260A1.72-8 80 ns Plastic ZIP HM5154260ALZ-8 80ns Plastic ZIP
HMS514260ALZ-10 100 ns (ZP-40) HM5154260ALZ-10 100 ns (ZP-40)
HMS514260ALTT-7 70 ns 400 mil 40-pin HM35154260ALTT-7 TOns 400 mil 40-pin
HM514260ALTT-8 80 ns Plastic TSOPIT HM5184260ALTT-8 80ns Plastic TSOPII
HM514260ALTT-10 100 ns (TTP-40DB) HM51S4260ALTT-10 100 ns (TTP-40DB)
HM514260ALRR-7 70ns 400 mil 40-pin HMS51S4260ALRR-7 T0ns 400 mil 40-pin
HMS514260ALRR-8 80 ns Plastic TSOPII HMS1S4260ALRR-8 80 ns Plastic TSOPII
HM514260ALRR-10 100 ns (TTP-40DB) HM51S4260ALRR-10 100 ns (TTP-40DB)
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HM514260A/AL, HM51S4260A/AL Series

M PIN ARRANGEMENT

HMS514260AY/ALJ Series HMS514260AZ/ALZ Series HMS14260ATT/ALTT Series
HM5184260AJ/ALJ Series HMS5184260AZ/ALZ Series HMS51S4260ATT/ALTT Series
Vee 1 N a0[d Vg vee 010 40| Vss
roo O2 39[7 vo15 vos 2 ; :g?o voo 02 as[Jvors
o1 a3 38{J Vo4 o1l 4 s v vo1 s 38[Jvo14
o2 s 373 vo13 voi2 6 ss voz Qe 37(Jvora
o148 7 w13 voa (s ss[Jvot2
o3 Os 3s[] vo12 9 11015 Vee Cle 35 Vss
Vee 06 3500 Vss I\/'gso :g 11 Vee vos 7 afJvon
os 7 343 vo11 o2 1e 13 1101 vos Os apbvon
eDs  mbros Ve 8 1 os picd= O =i
s 18
w7 1o 31 vos Vo7 20 19 /06
NC O 30[] NC NC 22 21 NC d e
ne iz 280 [caS RAS 24 e N
we 013 28] UCAS A0 26 27 A1 WE O1a 28[JUCAS
RASO14 27[3 CE A2 28 RAsC1a 27008
29 A3
NCc 15 263 A8 Vee 30 NC s 26[0A8
31 Vgg
Ao 16 25{] A7 A4 32 a0 s 2s[JA7
33 A5
e e e T TR A -
A2 18 23{] AS — 37 OE
Az Ohe 220 A4 :g“sjg — |39 (CAS A3 E‘g ag‘vs‘s
Vee (J20 217 Ves Ea _]/ Vee 1420 2
001341 001342 (To v1ew) 00134-3
(Top View) (Bottom View) P
HM514260ARR/ALRR Series B PIN DESCRIPTION
HM51S4260ARR/ALRR Series - -
Pin Name Function
vss 10 40{3] Vec _A, Address Input
vo1s O 2 39(3 voo Aohs —Row :ddress Ag-Ag
vo1s (3 38 vo1 —Column Address Ag-Ag
vo13 O 4 37{] voz2 —Refresh Address Ag—Ag
vo12 (s 360 vo3 1/0g-1/015 Data-in/Data-out
;’;s E & 35% Vee RAS Row Address Strobe
1nQgz 343 vo4 —
voro O s 330 vos EAS/LCAS Column Pfddress Strobe
voo 9 320 vos WE Read/Write Enable
vos 1o 31 o7 OE Output Enable
Vee Power (+ 5V)
V. Ground
NC On 300 NC 58 -
LCAS [ 12 290 NC
UCAS [ 13 28] WE_
OE e 27{] RAS
A8 [1s 26[] NC
A7 s 2507 Ao
A6 17 240 A1
As (s 23[] a2
As e 20 A3
Vss (20 217 Vec
00134-4
(Top View)
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HM514260A/AL, HM5154260A/AL Series
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HM514260A/AL, HM51S4260A/AL Serles

B TRUTH TABLE

Inputs 1/0 R
— — - —— Operation
RAS LCAS UCAS WE OE 1/0g-1/0; 1/0g-1/045
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 Doue Upper Byte Read
L L L H L Dout Dout Word Read
L L H L H Din Don’t Care Lower Byte Write
L H L L H Don’t Care Dj, 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
HtoL L L _ — HighZ High-Z Self Refresh
M ABSOLUTE MAXIMUM RATINGS
Parameter Symbol Value Unit
Voltage on Any Pin Relative to Vgg V1 —10to +7.0 v
Supply Voltage Relative to Vgg Vee —10to +7.0 \4
Short Circuit Output Current Tout 50 mA
Power Dissipation Pt 1.0 w
Operating Temperature Topr Oto +70 °C
Storage Temperature Tstg —55t0 +125 °C
B ELECTRICAL CHARACTERISTICS
* Recommended DC Operating Conditions (Ta = Oto +70°C)2
Parameter Symbol Min Typ Max Unit Note
Supply Voltage Vss 0 0 0 v
Voe 45 5.0 5.5 v 1
Input High Voltage Viu 24 — 6.5 v 1
Input Low (170 Pin) Vo -1.0 — 0.8 v 1
Voltage (Others) Vi -20 — 0.8 v 1

Notes: 1. All voltage referenced to Vgg,
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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HM514260A/AL, HM51S4260A/AL Series
« DC Electrical Characteristics (T = 0 to +70°C, Vgg = 5V £10%, Vgg = 0V)

HMS514260A/AL-7 | HMS514260A/AL-8 | HM514260A/AL-10
Parameter | Symbol | HMS5184260A/AL-7 HM5154260A/AL-8 | HM5184260A/AL-10 | Unit Test Conditions Note
Min Max Min Max Min Max
Operating RAS Cycling
Current Icci — 150 — 140 — 125 mA |LCAS or I.J'CAS Cycling 1,2
trc = min
TTL Interface
— 2 — 2 — 2 mA |RAS, LCAS, UCAS = Vig
Dout = High-Z
Standby out £
Current CMOS Interface
Iecz . 1 _ 1 _ 1 mA RAS, LCAS, UCAS, WE
OFE = Voo — 0.2V,
Doyt = High-Z
CMOS Interface
Standby —— T AT WE
Current — 200 _ 200 — 200 PA ——RAS’ LCAS, OF, WE
(L-Version) UCAS 2 Ve — 0.2V,
Dout = High-Z
RAS Only = mi
Refresh Current Ices — 140 — 130 — 110 mA |tpc = min 2
RAS = Vi,
Standby Iccs — 5 — 5 - 5 | ma|TCASorUCAS= VyL 1
Current
Doyt = Enable
CAS Before
RAS Refresh Iccs — 140 — 130 — 110 mA [trc = min 2
Current
Fast Page Mode = mi
Current Icer — 130 — 120 — 110 mA |tpc = min 1,3
Battery Back-up Standby: CMOS Interface
Current Doyt = High-Z
(Standby with Iccio — 300 — 300 — 300 pA | CBR Refresh: trc = 250 ps 4
CBR Refresh) trAs S 1 ps, LCAS, UCAS = VL
(L-Version) WE, OE = Viy
Self-Refresh CMOS Interface
Mode Current —_ 1 — 1 — 1 mA |RAS, LCAS, UCAS < 0.2V
(HM5154260A) I Dgyut = High-Z
11
Self-Refresh «c CMOS Interface
Mode Current — 200 — 200 — 200 rA {RAS,LCAS, UCAS < 0.2V
(HM51S4260AL) Dout = High-Z
Input Leakage _ _ _ :
Current Ir 10 10 10 10 10 10 pA {0V < Vi, < 6.5V
Output Leakage _ _ _ OV € Vo S 6.5V
Current Iro 10 10 10 10 10 10 BA Doy = Disable
Qutput High .
Vok‘;ge 8 Vou 24 Vee 24 Vee 24 Vee | V [HighIpy = —50mA
Output Low _
Voltage VoL 0 04 0 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.

1
2. Address can be changed < 1 time while RAS = Vpi.
3. Address can be changed < 1 time while LCAS and UCAS = V.
4. Vig 2 Vee — 02V,0 < Vi < 0.2V. Address can be changed < 1 time while RAS = Vjr.
5. All the Ve pins shall be supplied with the same voltage.

All the Vgg pins shall be supplied with the same voltage.
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HM514260A/AL, HM51S4260A/AL Series

¢ Capacitance (T = 25°C, Voo = 5V 1£10%)

Parameter Symbol Typ Max Unit Note
Input Capacitance (Address) Cn — 5 pF 1
Input Capacitance (Clocks) Cp2 — 7 pF 1
Output Capacitance (Data-in, Data-out) Cr0 — 10 pF 1,2

Notes: 1. Capacitance measured with Boonton Meter or effective capacitance measuring method.
2. LCAS and UCAS = V[ to disable Dot

© AC Characteristics (Ty = 0to +70°C, Vog = 5V £10%, Vgg = OV)1. 14, 15, 17, 18

Test Conditions

* Input rise and fall times: 5 ns * Output load: 2 TTL gate + C_ (100 pF)

* Input timing reference levels: 0.8V, 2.4V (Including scope and jig)

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

HM514260A/AL-7 HMS514260A/AL-8 HM514260A/AL-10
Parameter Symbol | HMSIS4260A/AL-7 | HMSISA260A/AL-B | HMSIS4260A/AL-10 | Unit | Note
Min Max Min Max Min Max
Random Read or Write Cycle Time | tge 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 trRcD 20 50 20 60 25 75 ns 8
RAS to Column Address Delay Time | trap 15 35 15 40 20 55 ns 9
RAS Hoid Time trRSH 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 Dy, Delay Time topp 20 - 20 — 25 — ns
OE Delay Time from Dy, tpzo 0 — 0 — 0 — ns
CAS Setup Time from Dy, tpzc 0 — 0 - 0 — ns
Transition Time (Rise and Fall) tr 3 50 3 50 k) S0 ns 7
Refresh Period {REF — 8 — 8 — 8 ms
Refresh Period (L-Version) tREF —_ 128 — 128 — 128 ms
HITACHI®
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Read Cycle
HM514260A/AL-7 HM514260A/AL-8 HM514260A/AL-10
Parameter Symbol HMS5154260A/AL-7 HM5184260A/AL-8 HMS5184260A/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 | trcH 0 — 0 —_ 0 — ns 16,19
Read Command Hold Time to RAS | trrH 0 — 0 — 0 — ns 16
Column Address to RAS Lead Time | tRAL 35 — 40 — 45 — ns
Output Buffer Turn-off Time tOFF1 0 15 0 15 0 20 ns 6
Output Buffer Turn-off to OE toFF2 0 15 0 15 0 20 ns 6
CAS to Dy, Delay Time tcpD 15 — 15 — 20 — ns
Write Cycle
HM514260A/AL-7 HMS514260A/AL-8 HMS514260A/AL-10
Parameter Symboal HM5154260A/AL-7 HM5184260A/AL-8 HM5184260A/AL-10 | Unit | Note
Min Max Min Max Min Max
Write Command Setup Time twcs 0 — 0 — 0 — ns | 10,19
Write Command Hold Time twWCH 15 — 15 — 20 — ns 19
Write Command Pulse Width twp 10 — 10 — 20 _ ns
Write Command to RAS Lead Time | tpwL 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
Data-in Hold Time tDH 15 — 15 — 20 — ns 11
CAS to OE Delay Time tcop — 0 — 0 — 0 ns 23
Read-Modify-Write Cycle
HM514260A/AL-7 HMS514260A/AL-8 HM514260A/AL-10
Parameter Symbol | HMS 154260A/AL-7 HMS5184260A/AL-8 HMS5184260A/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 tewD 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
HITACHI®
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Refresh Cycle

HM514260A/AL, HM51S4260A/AL Series

HM514260A/AL-7 HM514260A/AL-8 HM514260A/AL-10
Parameter Symbol | HMS5184260A/AL-7 HMS5184260A/AL-8 HMS51S4260A/AL-10 | Upit | Note
Min Max Min Max Min Max
%ng;grzl;{n%s Refresh Cycle) tesr 10 - 10 - 10 - ns 19
%};ﬂ%ﬂ% Refresh Cycle) tCHR 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
HM514260A/AL-7 HMS514260A/AL-8 HM514260A/AL-10
Parameter Symbol | HMS51S4260A/AL-7 HMS5184260A/AL-8 HM5184260A/AL-10 | Upit | Note
Min Max Min Max Min Max
Fast Page Mode Cycle Time tpc 45 — 50 — 55 — ns
Fast Page Mode CAS Precharge Time tcp 10 — 10 — 10 — ns 22
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
2;?1:'2]"%;1 Zdode Read-Modify-Write — 95 _ 100 _ 10 _ s
Self-Refresh Mode
HM5184260A/AL-7 HMS5184260A/AL-8 HMS5184260A/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) | tpps 130 — 150 — 180 — ns
CAS Hold Time (Self-Refresh) tcus —-50 — —50 — - 50 — ns 21
HITACHI®
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Notes: 1. AC measurements assume t = 5 ns.

2. Assumes that trep € trep (max) and tgap S tRAD (max). If trep O tRAD is greater than the maximum recommended
value shown in this table, tr o c 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 < trRap (max).

. Assumes that tpcp < trep (max) and tRap 2 tRAD (max).

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

levels.

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

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

9. Operation with the trap (max) limit insures that tgoc (max) can be met, tRop (max) is specified as a reference point only,
if tpap is greater than the specified tRAD (max) limit, then access time is controlled exclusively by taa-

10. twcs, tRWD» 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 tRWD (min), tcwp 2 tcwp (min), tawp 2 tawp (min) and
tcpw 2 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.

11. These parameters are referred to CAS leading edge in an early write cycle and to WE leading edge in a delayed write or a
read-modify-write cycle.

12. trasc defines RAS pulse width in fast page mode cycles.

13. Access time is determined by the longer of taa or tcAC OF tACP:

14. 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.

15. In delayed write or read-modify-write cycles, OFE must disable output buffer prior to applying data to the device.

16. Either trcy Or tRRH must be satisfied for a read cycle.

17. 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 staggered within the same write/read cycles.

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

19. tasC» tCAH> tRCS: tRCH: tWes) tWCHs tesR and trpg are determined by the earlier falling edge of UCAS or LCAS.

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

21. tcwr and teys should be satisfied by both UCAS and LCAS.

22. tepn and tcp are determined by the time that both UCAS and LCAS are high.

23. 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 Voo/Vss line noise, which causes to degrade Viy
(min)/Vyg, (max) level.

24. tepp is planned to be improved to match the standard DRAM specifications.

25. 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.

26. 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.

27. 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.

W
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HM514260A/AL, HM51S4260A/AL Series

* Notes Concerning 2CAS Control

Please do not separate the UCAS/LTAS operation timing intentionally. However skew between UCAS/LGAS are allowed under
the following conditions.

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

= T\ -
= \

—
_— \ /—— Early write
= \ -

Delayed write

00134-6

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

= T\ -

tuL

00134-7
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HM514260A/AL, HM5154260A/AL Series

B TIMING WAVEFORMS

* Read Cycle
RAS . NF ! zz tRP \__
= S
%7 % =
Dout High-Zv gm%z
tRac ] LOFF2
i mg High-Z
G,
. . Dontcare
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HM514260A/AL, HM51S4260A/AL Series

¢ Early Write Cycle

tre
tRAS
N BTN
RAS tRP
- Y, \___
' tASH
tRco tcas \ tcRP
ICSH
UCAS ‘&
LCAS N A
tAsR
tRAH 'ASC tCAH
—
Address Row Column

twes twcH }

§

L_tos 1OH
High-Z
Dout 9
* % : Don'tcare
*> OE : Don'tcare
00134-9
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HITACHI/ LOGIC/ARRAYS/M L7E D W 4496203 0024445 847 NE HITZ

HM514260A/AL, HM5154260A/AL Series
¢ Delayed Write Cycle

tRC
tRAS L RP
R
RAs \( — \\___
IcsH tCRP
tr
'RCOD tRSH
UCAS 4& teas Z‘
LCAS K A
tASR tasc | tewl
f tRWL
t
RAH tCAH |
tRes twp
V7 4 /
" y @
tDH
tps -
tpze top toEH ‘
tpzo
Dout \ g‘;ﬁ{'d.
tcon
[‘" toFF2
7 f ‘W/
¢ V//A : Don'tcare
** Invalid Dout comes out, when OE is low level.
00134-10
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HITACHI/ LOGIC/ARRAYS/M L?E D WE 449L203 002444L 785 EM HIT2
HM514260A/AL, HM51S4260A/AL Series

¢ Read-Modify-Write Cycle
tRWC -
t
T tre
AAS \ \
K y
tCrP
tRCD
UCAS ﬂ\ 211
LCAS
tRAD \ 7
tASR tasc
tRAH 1CAH
4 . )
Address Row . Column
tRCS | lewt,
tewo tAWL %
tawp
. twp
WE tAA /
E‘ y. %
TRWD .
tcac toH
_tRac y
T 0s
224}
High-2 f
Din E 9 , LDin
Dout % Dout
toac o]
toFrF2
ozo| | | toon
- 4 "
O€ W A %/%
Z 7,
° 7//4 . Don'tcare
D0134-11
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HITACHI/ LOGIC/ARRAYS/M bL?E D W 44965203 0024447 L1l WR HITZ

HM514260A/AL, HM5154260A/AL Series

¢ RAS Only Refresh Cycle

tRe

tRAS | tRpP
T T\ .
RAS N \
tr lcrp
ICRP trpc
UCAS // 4 f
LCAS

Address {

High-Z

Dout

° O—E-WE_ Don't care

- % : Don'tcare
*** Refresh address : A0 — A8 (AX0 - AX8)

00134-12
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"HITACHI/ LOGIC/ARRAYS/M L?E D HR 449L203 0024448 5584 WR HITZ
HM514260A/AL, HM51S4260A/AL Series

 CAS Before RAS Refresh Cycle
tRe - tre
tRp tRAS tap tras . tRp
S ‘S
RAS / \ \ \
ty
tRPC LRPC,

| lerp
1cPN | Icsm| {tcHR, | tcPN | tcsR tCHR |
UCAS / ”i aL \
LCAS / , N

tOFF1

High-Z
Dout 9

=P

* : Don't care

** WE : Don'tcare

wwwwwww
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HITACHI/ LOGIC/ARRAYS/M L?E D HR 449L203 0024449 49y MR HITZ2

HM514260A/AL, HM5154260A/AL Series
* Fast Page Mode Read Cycle

tRASC tRp
{RHCP
i 1
RAS
~ 7
' ASH tcap
tCSH tpc .
tReD |, lcAs tecp . leas | tep CAS
ucks I ‘
LCAS K. y N N
tRAD
1CAH tcaH f FRAL
tasA| |tRAH tasc tasc tasc} fican
y~ / ///
Address Row Column Column Column /
N N A 7 é
tAcs 1RCS tRRH
tacs tRCH tRCH tRCH
_ Y 7 X 7
tcoD
toze tpzc .
o 4 tpzc teod coD
oi High-Z High-Z HighZ |-
in , !/ 4 4
o000 t
1caC teac cac oo
tAA tAA taa
tRAC LacP tace
tOFR1
LOFFY tozo
. . N
Dout 44 Dcut - J} Dout }
10AC g, Y_’J
020, s T | to00
1020 ! toac
toFF2 toFF2
OE Z
c x 7
" toac
- % : Dontcare
00134-14
HITACHF
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HITACHI/ LOGIC/ARRAYS/M L?E D MR 449,203 0024450 10L WM HITZ
HM514260A/AL, HM51S4260A/AL Series

* Fast Page Mode Early Write Cycle

trasc | tRp
RAS N
N 7
tcsH tpe tRASH
tt
tRCD tcas tcp tcas, | tlcp tcas, , lcRp
UCAS ’g ;‘ 5'\ lz‘ 5& I;\L
LCAS 7
tasr| [tRan  tasc| |tcaH tasc| |tcAH tasc| [team
Address Mumn &Iu%mm
t t twest {tweH twes
wCs| [tweH TWeH
WE /
tos tps tos
toH
Y
Din )// //
Dout High-Z
- OE : Dontcare
had : Don't care
00134-15
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HITACHI/ LOGIC/ARRAYS/M L?7E D MR 449L203 002uu5) Ou42 R HITE

HM514260A/AL, HM51S4260A/AL Series

¢ Fast Page Mode Delayed Write Cycle

tRASC
—_— X
AAS \
K A
‘ tCSH 'ASH
T -
tRCD tcas tcAS tcrp
UCAS \
LCAS NI
tcaH
Address Col.
tewl
twp
t T
RCS twe twe trwL
T

tOEH

Dout

tooo

gl
\\\

° : Don't care

00134-16
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HITACHI/ LOGIC/ARRAYS/M L?E D WE 449L203 0024452 T&9 ER HIT2
HM514260A/AL, HM51S4260A/AL Series

* Fast Page Mode Read-Modify-Write Cycle

R tRaSC tRP
—
=N 5
tRCD 1PCM
T tcRP

tep tep
UCAS \ N
LCAS {RAD &L
'RAH 1ACP
1CAH TCAH ICAH
1asR_(
lasc tasc tasc

Address Row Column

]
N
"o%\_

olumn Column /

1
tAWD cwL ic
tRCS tcwo R

7l
\
J

tos
tozel | |tcac 1Dz 1
. tDH OH
Din High-2 Din Din
tAA
1RAC tozo
t oac] tOEH 1OEH
Dout
1oFF2,
lozol ! 1

oE i % %s__/
OE
to0D tooo tooo Z

*V]: Doncare

00134-17
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HITACHI/ LOGIC/ARRAYS/M L?7E D MR 4495203 0024453 915 HR HITC

HM514260A/AL, HM5154260A/AL Series
¢ Self Refresh Cycle

tap tRASS | tRPS

AAS _/r_—j\ 4 N
=7 T -

* : Don't care

~ WE OE : Don'tcare

0013418

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 tr oss timing, 10 pus < tpass < 100 us. During this period, the device is in transition state from normal operation
mode to self refresh mode. If trags = 100 ps, then RAS precharge time should use trps instead of trp.

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 ps 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 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.

4. 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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