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HM51256P Series-----Preliminary 
HM51256CP Series 
262144-word x 1-bit CMOS Dynamic Random Access Memory 

-FEATURE 
• 262, 144 word x 1 bit DRAM 
• Plastic 16 pin DIP & 18 pin PLCC 
• Double layer Poly·Si/Policide Process, high performance CMOS 
• Power supply voltage: 5V ± 10% 
• Access time 

Row access time: 1OO/120/150ns 
Address access time: 45/55170ns 

• Cycle time 
Random read/write cycle time: 180/210/250ns 
High speed page mode cycle time: 55/65/80ns 

• Lower power 
Standby: 11mW 
Active: 330/275/220mW 

• Input and output: TTL compatible 
• Refresh: 256 cycles/4ms 
• Refresh function: RAS only refresh, CAS before RAS refresh, 

Hidden refresh 
• High speed page mode capability 
• Edge triggered write capability 
• Fast CAS output control 

• ABSOLUTE MAXIMUM RATINGS 
Voltage on any pin relative to Vss .............. -1V to +7V 
Operating temperature, Ta (Ambient) .......... O°C to +70°C 
Storage temperature ................... _55°C to +125°C 
Short circuit output current ..................... 50mA 
Power dissipation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 W 

A.-A. Address Inputs 

CAS Column Address Strobe 

Din Data In 

Dout Data Out 

RAS Row Address Strobe 

WE Read/Write Input 

Vee Power (+SV) 

V .. Ground 

A.-A, Refresh Address Inputs 

Note) The specifications of this device are subject to 
change without notice. 
Please contact your nearest Hitachi's Sales Dept. 
regarding specifications. 

~HITACHI 

(DP-16B) 
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HM51256CP Series 

(CP·18) 

• PIN ARRANGEMENT 
• HM51256P Series 

(Top View) 

• HM51256CP Series 
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--------------------------HM51256P Series, HM51256CP Series 

• BLOCK DIAGRAM 

A. 
I 

A. 

~rss 0--

Om 

Memory Array 
262,144bJts 

Row Decoder 

Dou! 

.RECOMMENDED DC OPERATING CONDITIONS (Ta~O to +70'C) 

Parameter Symbol min typ 

Supply Voltage Vee 4.5 5.0 

Input High Voltage V .. 2.4 -
Input Low Voltage V" -1.0 -

Note) 1. All volt.,es referenced to Vu 

max Umt 

5.5 V 

6.5 V 

0.8 V 

.DC ELECTRICAL CHARACTERISTICS (Ta~O to +70'C, Vcc~5V±10%, Vss~OV) 

HM51256P/Cp·10 HM51256P/CP·12 HM51256P/cp·15 
Parameter Symbol 

min max mIn max min max 

Operatmg Current (RAS, CAS Cycling: hr=-mm) Icc I - 60 - 50 - 40 

Standby Current (RAS =- V'H. Dout = High Impedance) Ico - 2 - 2 - 2 

Refresh Current (RAS only Refresh, tRe-mln) Icc 3 - 60 - 50 - 40 

Standby Current (RAS - V,". Dout Enable) lcc4 - 6 - 6 - 6 

Refresh Current (CAS before RAS Refresh, tRC=mm) Ices - 55 - 45 - 35 

Page Mode Supply Current (RAS= VlL, CAS Cycling, Ipc =mm.) Icc6 - 60 - 50 - 40 

Input leakage (0< V", < 7V) h, -10 10 -10 10 -10 10 

Output leakage (0< V ... < 7V, Dout ~ DIsable I h, -10 10 -10 10 -10 10 

Output levels H,gh (1 ... - -5mA) V," 2.4 Vee 2.4 Vee 2.4 Vee 

Output levels Low (I •• ,-4.2mA) V" 0 0.4 0 0.4 0 0.4 

Notes) I Icc depends on output loading cond,tlon when the deVice IS selected Icc max. IS speCified at the output open condItion 

.CAPACITANCE (Vcc -SV±10%, Ta-2S'C) 

Parameter Symbol 

l Address. Data- 1M Cn 
Input Capacitance 

I Clocks Cn 
Output Capacitance I Data-out C, 

Notes) 1_ Capacitance measured with Boonton Meter or effectl'o'e capacitance measunna: method_ 
2. CAS - VII' to dluble Dout. 

~HITACHI 
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HM51256P Series, HM51256CP Series --------------------------

• ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS 
(Ta=O to +70·C, Vcc=5V±10%, Vss=OV) 

• Read, Write, Read-Modify-Write and Refresh Cycles (Common Parameter) 

Parameter Symbol 
HM51256P/CP·IO HM51256P/CP·12 HM51256P/CP·15 

mm max mm max mm max 

Random Read or Wnte Cycle Time IRC 180 - 210 - 250 -

RAS Precharge Time IRP 70 - 80 - 90 -

RAS Pulse Width tRAS 65 10000 75 10000 95 10000 

CAS Pulse Width tCAS 25 - 30 - 35 -

Column Address Set·up Time fAse 0 - 0 - 0 -

Column Address Hold Time tCAH 20 - 25 - 30 -

Column Address Hold Time to RAS IAR 75 - 90 - llO -

RAS to CAS Delay Time iReD 25 75 25 90 30 ll5 

RAS to Column Address Delay Time tRAD 20 55 20 65 25 80 

RAS Hold TIme iRSH 25 - 30 - 35 -

CAS Hold Time leSH 100 - 120 - ~i50 -

CAS to RAS Precharge TIme /CRP 10 - 10 - 10 -

Row Address Set·up TIme IASR 0 - 0 - 0 -

Row Address Hold Time tRAH 15 - 15 - 20 -

Transition Time (RIse and Fall) IT 3 50 3 50 3 50 

Refresh Period tREF - 4 - 4 - 4 

• Read Cycle 
HM51256P/CP·IO HM51256P/Cp·12 HM51256P/CP·15 

Parameter Symbol 
mm max mm max mm max 

Access Time from RAS tRAC - 100 - 120 - 150 

Access Time from CAS feAc - 25 - 30 - 35 

Access Time from Address lAA - 45 - 55 - 70 

Read Command Set·up Time IRes 0 - 0 - 0 -

Read Command Hold Time to CAS tRCH 0 - 0 - 0 -

Read Command Hold TIme to RAS tRRH 10 - 10 - 10 -

Column Address to RAS Lead TIme tRAL 45 - 55 - 70 -

Output Buffer Turn·off Time lOFF 0 25 0 30 0 35 

• Write Cycle 
HM51256P/CP·I0 HM51256P/CP·12 HM51256P/Cp·15 

Parameter Symbol 
min max min max min max 

Write Command Set·up TIme twcs 0 - 0 - 0 -

Write Command Hold Time tWCH 25 - 30 - 35 -

Write Command Hold Time to RAS tWCR 80 - 95 - ll5 -

Write Command Pulse Width Iwp 20 - 25 - 30 -

Write Command to RAS Lead Time IRWL 25 - 30 - 35 -

Write Command to CAS Lead Time !CWL 25 - 30 - 35 -

Data·in Set·up Time IDS 0 - 0 - 0 -

Data·in Hold Time IDR 20 - 25 - 30 -

Data·in Hold Time to RAS tDHR 75 - 90 - llO -

• Read-Modify-Write Cycle 
HM51256P/CP·1O HM51256P/CP·12 HM51256P/CP·15 

Parameter Symbol 
min max mm max mm max 

Read-Write Cycle Time fRWC 210 - 245 - 290 -

RAS to WE Delay Time fRWD 100 - 120 - 150 -
CAS to WE Delay Time leWD 25 - 30 - 35 -

Column Address to WE Delay Time fAWD 45 - 55 - 70 -

~HITACHI 
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----------------------------HM51256P Series, HM51256CP Series 

• Refresh Cycle 

HM51256p/CP·IO HM51256P/CP 12 HM51256P/CP·15 
Parameter Symbol Ul1!t Notes 

mill max mm max mm max 

CAS Set·up TIme (CAS before RAS Refresh) tC~H HI 10 -- 10 ns 

CAS Hold TIme (CAS before RAS Refresh) I( /iii 10 10 10 ns 

RAS Prechange to CAS Hold TIme tRP( 15 15 15 - os 

• High Speed Page Mode Cycle 

HM51256P/Cp·IO HM51256P/Cp·12 HM51256P/CP·15 
Parameter Symbol Unit Notes 

mm max mm max t11m max 

HIgh Speed Page Mode Cycle TIme tl>( 55 - 65 80 ns 18.20 

HIgh Speed Page Mode RAS Pulse WIdth tRAI)( 65 75000 75 75000 95 75000 os 19 

RAS to Second WE Delay TIme tN'>11 10" 125 - 155 - ns 

CAS Precharge TIme tel' IS 20 20 ns 

Write Invahd TIme fill 10 IS 15 ns 

Access Time from CollUl1n Precharge Time te ~I' 50 -- 60 75 os 20 

• High Speed Page Mode Read-Modify-Write Cycle 

HM51256P/Cp·IO HM51256PlCPI2 HM51256P/CP·15 
Parameter Symbol Unit Notes 

rum max mm max mm max 

HIgh Speed Page Mode Cycle TIme on Read·Wnte fRLI FC 95 115 145 - os 12 

Access Time from PrevIOus WE tf'll4 - gO - 110 140 ns 3. 13 

PrevIOus WE to Column Address Delay TIme il14f) 25 45 30 55 35 70 ns IS 

Notes: L AC measurements assume tT = 5ns. 
2. Assumes that tRCD ;;; tRCD (max) and tRAD ;;; tRAD (max). If tRCD or tRAD IS greater than the maximum 

recommended value show in this table, tRAC exceeds the value shown. 
3. 
4. 
5. 
6. 

7. 

Measured with a load cirCUIt equivalent to 2TTL loads and 100pF. 
Assumes that tRCD ~ tRCD (max), tRAD;;; tRAD (max). 
Assumes that tRCD ;;; tRCD (max) and tRAD ~ tRAD (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 V/L (max) are reference levels for measuring timing of input signals. Also, transition times are 
measured between VIH and V/L. 

8. 

9. 

Operation with the tRCD (max) limit msures that tRAC (max) can be met, tRCD (max) is specified as a reference 
point only, if tRCD is greater than the specified tRCD (max) limit, then access time is controlled exclusively by tCAe. 
Operation with the tRAD (max) limIt insures that tRAC (max) can be met, tRAD (max) IS speCIfied as a Re-

10. 

ference pomt only, if tRAD IS greater than the specified tRAD (max) limit, then access time is controlled 
exclusively by tAA. 
twcs, tRWD, tCWD and tA WD are not restrictIve operating parameters. They are mcluded in the data sheet as 
electrical characteristics only. If twcs ~ twcs (mm), the cycle IS an early write cycle and the data out pm will 
remain open circuit (high impedance) throughout the entHe cycle, IftRWD ~ tRWD (mm), tCWD ~ tCWD 
(min) and tAWD ~ tAWD (min), the cycle is a read/wnte and the data output will contam 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 indetermmate. 

1 L These parameters are referenced to CAS leading edge in early write cycles and to WE leading edge in delayed 
write or read-modify-write cycles. 

12. tRWPC (min) = tAWD (min) + tWAD (max) + tT-
13. Assumes that tWAD;;; tWAD (max). If tWAD is greater than the maximum recomended value shown in this 

table, tPWA exceeds the value shown. 
14. Assumes that tWAD ~ tWAD (max). 
15. Operation with the tWAD (max) limit insures that tpWA (max) can be met, tWAD (max) is specified as a 

reference point only, if tWAD is greater than the specified tWAD (max) limit, then access time is controlled 
exclusively by tAA. 

16. An intia! pause of 100!,s is required after power-up then execute at least 8 initialization cycles. 
17. At least, 8 CAS before RAS refresh cycles are required before using internal refresh counter. 
18. Assumes that tASC = tcp - 5 ns. 
19. tRAPe defines RAS"pulse width in High Speed Page mode cycle. 
20. Access time is determined by the longer of tAA or tCAC or tCAp. 

~HITACHI 
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HM51256P Series. HM51256CP Series ------------------------__ 

.TIMING WAVEFORMS 

eRead Cycle 

CAS ___ +-r-___ ~ 

Address 

Dout ----r-----------< 

e Write Cycle 

Address 

Don 

Dout 

@HITACHI 

*mL]: Don't Care 

* IZZm : Don't Care 
.*tll-cs~tll_CS (mm) 
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-------------------------HM51256P Series. HM51256CP Series 

• Read Modify Write Cycle 

CAS ------~r-----~ 

Address 

Dm 

Dout 

tRAC 

• RAS Only Refresh Cycle 

Address 

DOllt 

tltWC 

,,, 

@HITACHI 

*/ZZZ2Zl; Don't Care 
•• tRII'D~ lRII'D (mm) 

tCII'D~ leII'D (mm) 
I AII'D;;;; IAWD (mm) 

*I2Z2'22I' DOlI't Care 
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HM51258P Serl .. , HM51258CP Seri .. ------------------------

• Hidden Refresh Cycle 

" Ie 

---., "AS liAS 

lIP N.. .¥L fR' r-----
tRCD tliH I telll ~ 

tA!'C J.. 

Add ..... 
~e 

IAI m 

::1'"0411 ~ I 
OG: Row J/f(/ /; Column X// /// '/ /// '/ 

~1"'--

~ 
~ j7ics 

'/. '/' "'<.. '//. '/. '/. :/.'// '// '/// 

~ I" ~ 
Doot 

IRAC 

Read 

*GZ?ZJ: Don't Care 

• CAS Before RAS Refresh Cycle 

Address I?????????????!?!?????!!!?!?!?!!!!!!!!!!!!!!!!! 

Dout Open 

*!LZ?Z.a: Don't Care 

• High Speed Page Mode Read Cycle 

Add,... 

Doot 

*1ZZZZ2l: Don', Care 

~HITACHI 
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-----------------------------------------------HM51258PS.Me,HM51256CPs.n .. 

• High Speed Page Mode Write Cycle 

Address 

Om 

Dout --------------------------------~~~"·-·---------\~s~------------------------------------
*IZZZZZI : Don't Care 

•• twcs -= twcs (min) 

• High Speed Page Mode Read Modify Write Cycle 

tupc 

Address 

WE 

Om 

Dout 

• rz.zzzI : Don't Care 

@HITACHI 
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HM51256LP Series----Preliminary 
HM51256LCP Series 
262144-word x '-bit CMOS Dynamic Random Access Memory 

-FEATURE 
• 262,144 word x l-bit DRAM 
• Plastic 16 pin DIP & 18 pin PLCC 
• Double layer Poly-Si/Policide process high performance CMOS 
• Power supply voltage: 5V ± 10% 

• Access time 
Row access time: 100/120/150ns 
Address access time: 45/55170ns 

• Cycle time 
Random read/write cycle time: 180/210/250ns 
High speed page mode cycle time: 55/65/80ns 

• Lower power 
Standby: 11mW (TTL level), 1.1 mW (CMOS levell 
Active: 330/275/220mW 
Data Retention Current: 300p.A/tREF = 32ms 

• Input and output: TTL compatible 
• Refresh: 256 cycles/4ms 
• Refresh function: RAS only refresh, CAS before RAS refresh, 

Hidden refresh 
• High speed page mode capability 
• Edge triggered write capability 
• Fast CAS output control. 

• ABSOLUTE MAXIMUM RATINGS 
Voltage on any pin relative to Vss .............. -lV to +7V 
Operating temperature, Ta (Ambient) .......... O°C to +70°C 
Storage temperature .. . . . . . . . . . . . . . . . . . - 55° C to +125° C 
Short circuit output current ..................... 50mA 
Power dissipation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 W 

(Top View) 

A.-A. Address Inputs 

CAS Column Address Strobe 

Din Oats In 

Dout Data Out 

RAS Row Address Strobe 

WE ReadlW rite Input 

Vee Power (+SV) 

V" Ground 

Ao-A, Refresh Address Inputs 

Notel The specifications of this device are subject to 
change without notice. 
Please contact your nearest Hitachi's Sales Dept. 
regarding specifications. 

~HITACHI 

HM51256LP Series 

(Dp·16B) 

HM5I256LCP Series 

~~_J 
• PIN ARRANGEMENT 
• HM51256LP Series 

(Top V,ew) 

• HM51256LCP Series 

IH 17 

II 10 11 

-\1 r(C \1 -\5 

(Top View) 
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-----------------------HM51256LP Series, HM51256LCP Series 

-BLOCK DIAGRAM 

A. 
I 

A, 

rtc 0--

Don 

Memory Array 
262.144bltS 

Row Decoder 

00111 

~ 
'-' 

j g 
1 
~ ~ 
"" u 

j 

.RECOMMENDED DC OPERATING CONDITIONS (Ta-O to +70'C) 

Parameter Symbol min typ 
Supply Voltage Vee 4.5 5.0 
Input High Voltas" V'N 2.4 -
Input Low Voltage V" 1.0 -

Note) 1. All voltq •• refereneed to VII 

max 

5.5 

6.5 

0.8 

.OCELECTRICALCHARACTERISTICS (Ta=Oto +70'C, Vcc=5V±lO%, VSS=OV) 

Unit 

V 

V 

V 

Parameter Symbol 
HM5126LPiLCP·l0 HM5126LPiLCp·12 HM5126LPiLCP·15 

mm max mm max mm 

Operatmg Current (RAS, CAS Cychng tRC = mm) hCl - 60 - 50 -

Standby Current (RAS= V,R, Dout=Hlgh Impedance) /cC.2 - 2 - 2 -

Refresh Current (RAS only Refresh, tRt = mm) /co -- 60 - 50 -

Standby Current (RAS= V,R, Dout Enable) /(4 - 6 - 6 -

Standby Current (RAS, CAS = Vcc -- 0 2V) Ius - 200 - 200 -

Refresh Current (CAS before RAS Refresh. tNt =mm) Ice6 - 55 - 45 -

Page Mode Supply Current (RAS= 1'1/. CAS Cycling. I" ~ mml /cC7 - 60 - 50 -
Input leakage (0< V .. < 7V) ILl -10 10 -10 10 -10 

Output leakage (0< V,., < 7V, Dout = Disable) ILO -10 10 --10 10 -10 

Output levels High (/,.,= -5mA) VOl-' 24 Vu 24 Vee 24 

Output levels Low (/ '" = 4 2mA) VOL 0 04 0 04 0 

Notes) 1 Ie ( depends on output loading conditIOn when the device IS selected I< ( max If:, specified at the output open conditIon 

• CAPACITANCE (Vce - 5V ± 10%. Ta= 25'C) 

Parameter Symbol 

Input Capacitance I Address, Data-In en 
I Clocks c. 

Output Capacitance I Data-out C, 

Notes) 1 Capacitance ...... ured With Boonton Meter or effective capacitance measuflna method 
2. CAS - V,,, to dl .. ble Dout 

~HITACHI 

typ max 
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40 

2 

40 

6 

200 
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40 

10 
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rnA 

mA 

mA 

mA 

"A 
mA 
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"A 
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V 

V 
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HM51256LP Series, HM51256LCP Series ------------------------

• ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS 
(Ta=O to +70·C, Vcc=5V±10%, Vss=OV) 

• Read, Write, Read-Modify-Write and Refresh Cycles (Common Parameter) 

Parameter 
HM5126LPiLCP·1O HM5126LPiLCP·12 HM5126LPiLCP·15 

Symbol 
mm max min max mm max 

Random Read or Write Cycle Time I IRe 180 - 210 - 250 -

RAS Precharge Time IRP 70 - 80 - 90 -

RAS Pulse Width tRAS 65 10000 75 10000 95 10000 

CAS Pulse Width leAS 25 - 30 - 35 -

Column Address Set·up Time lAse 0 - 0 - 0 -

Column Address Hold Time leAH 20 - 25 .- 30 -

Column Address Hold Time to RAS IAR 75 - 90 - 110 -

RAS to CAS Delay Time fRCD 25 75 25 90 30 115 

RAS to Column Address Delay Time tRAD 20 55 20 65 25 80 

RAS Hold Time tRSH 25 - 30 - 35 -

CAS Hold Time tCSH 100 - 120 - 150 -

CAS to RAS Precharge Time tCRP 10 - 10 - 10 -

Row Address Set·up Time IASR 0 - 0 - 0 -

Row Address Hold Time tRAH 15 - 15 - 20 -

TransitIOn Time (Rise and Fall) IT 3 50 3 50 3 50 

Refresh Period tREF - 4 - 4 - 4 

Refresh Period tREF2 - 32 - 32 - 32 

• Read Cycle 

Parameter Symbol 
HM5126LPiLCP·IO HM5126LPiLCp·12 HM5126LPiLCP·15 

mm max mm max mm max 

Access Time from RAS tRAC - 100 - 120 - 150 

Access Time from CAS tCAe - 25 - 30 - 35 

Access Time from Address IAA - 45 - 55 - 70 

Read Command Set·up Time IRes 0 - 0 - 0 -

Read Command Hold Time to CAS tReH 0 - 0 - 0 -

Read Command Hold TIt!,e to RAS tRRH 10 - 10 - 10 -

Column Address to RAS Lead Time tRAL 45 - 55 - 70 -

Output Buffer Turn·off Time ton·' 0 25 0 30 0 35 

• Write Cycle 

Parameter Symbol 
HM5126LPiLCP·IO HM5126LPiLCP·12 HM5126LPiLCP·15 

mm max mm max mm max 

Write Command Set·up Time twe.') 0 - 0 .- 0 -

Write Command Hold Time tweH 25 .- 30 - 35 -

Write Command Hold Time to RAS /weR 80 - 95 - 115 -

Write Command Pulse Width IH 20 - 25 - 30 -

Write Command to RAS Lead Time IRWL 25 - 30 - 35 -

Write Command to CAS Lead Time tCV.L 25 - 30 - 35 -

Data·m Set·up Time IDS 0 - 0 - 0 -

Data·m Hold Time IDH 20 - 25 - 30 -

Data·in Hold Time to RAS /DHR 75 90 - 110 -

• Read-Modify-Write Cycle 
HM5126LPiLCp·IO HM5126LPiLCP·12 HM5126LPiLCP·15 

Parameter Symbol 
mm max mm max mm max 

Read-Write Cycle Time fRWC 210 - 245 - 290 -

RAS to WE Delay Time fRWD 100 - 120 - 150 -

CAS to WE Delay Time leWD 25 - 30 - 35 -

Column Address to WE Delay Time tAWD 45 - 55 - 70 -

~HITACHI 
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-------------------------HM51256LP Series, HM51256LCP Series 

• Refresh Cycle 

HM5126LP/LCP·IO HM5126LP/LCP·12 HM5126LP/LCP·15 
Parameter Symbol Unit Notes 

mm max mm max min max 

CAS Set·up Time (CAS before RAS Refresh) tCSR 10 - 10 - 10 - ns 

CAS Hold Time (CAS before RAS Refresh) tCHR 10 - 10 - 10 - ns 

RAS Precharge to CAS Hold Time tRPC 15 - 15 - 15 - ns 

• High Speed Page Mode Cycle 

HM5126LP/LCP·IO HM5126LP/LCP·12 HM5126LP/LCp·15 
Parameter Symbol UOlt Notes 

mm max mm max mm max 

High Speed Page Mode Cycle Time tpe 55 - 65 - 80 - ns 19,21 

High Speed Page Mode RAS Pulse Width IRAPe 65 75000 75 75000 95 75000 ns 20 

RAS to Second WE Delay Time iRSW 105 - 125 - 155 - ns 

CAS Precharge Time tcp 15 - 20 - 20 - ns 

WrIte Invalid Time tWI 10 - 15 - 15 - ns 

Access Time from Column Precharge Time leAP - 50 - 60 - 75 ns 21 

• High Speed Page Mode Read-Modify-Write Cycle 

HM5126LP/LCp·IO HM5126LP/LCP·12 HM5126LP/LCp·15 
Parameter Symbol Unit Notes 

mm max mm max min max 

High Speed Page Mode Cycle Time on Read· WrIte IRWPC 95 - 115 - 145 - ns 12 

Access Time from Previous WE !PWA - 90 - 110 - 140 ns 3,13 

Previous WE to Column Address Delay Time tWAD 25 45 30 55 35 70 ns 15 

Notes: 1. 
2. 

3. 
4. 
5. 
6. 

7. 

8. 

9. 

10. 

AC measurements assume fT = 5ns. 
Assumes that fReD ~ fReD (max) and fRAD ~ fRAD (max). If fReD or fRAD is greater than the maximum 
recommended value show in this table, fRAe exceeds the value shown. 
Measured with a load circuit equivalent to 2TfL loads and 100pF. 
Assumes that fRCD ~ fReD (max,), fRAD ~ fRAD (max), 
Assumes that fReD ~ fReD (max) and fRAD ~ iRAD (max). 
fOFF (max) defines the time at which the output achieves the open circuit condition and is not referenced to 
output voltage levels. 
VIH (min) and V/L (max) are reference levels for measuring timing of input signals. Also, transition times are 
measured between VIH and V/L. 
Operation with the fReD (max) limit insures that fRAe (max) can be met, tReD (max) is specified as a 
reference point only, if tReD is greater than the specified fReD (max) limit, then access time is controlled 
exclusively by tCAe. 
Operation with the tRAD (max) limit insures that fRAe (max) can be met, fRAD (max) is specified as a Re
ference point only, if fRAD is greater than the specified tRAD (max) limit, then access time is controUed 
exclusively by tAA. 
twes, fRWD, tewD and tAWD are not restrictive operating parameters. They are included in the data sheet as 
electrical characteristics only: if twes ~ twes (min), the cycle i~ early write cycle and the data out pin will 
remain open circuit (high impedance) throughout the entire cycle; if tRWD ~ tRWD (min), tewD ~ tewD 
(min) and tA WD ~ tA WD (min), the cycle is a read/write and the data output will contain data read from the 
selected ceU; 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 referenced to CAS leading edge in early write cycles and to WE leading edge in delayed 
write or read modify write cycles. 

12. tR WPe (min) = fAWD (min) + fWAD (max) + fT. 
13. Assumes that fWAD ~ tWAD (max). If tWAD is greater than the maximum recomended value shown in this 

table tPWA exceeds the value shown. 
14. Assumes that tWAD ~ tWAD (max). 
15. Operation with the fWAD (max) limit insures that tpWA (max) can be met, tWAD (max) is specified as a 

reference point only, if tWAD is greater than the specified tWAD (max) limit, then access time is controUed 
exclusively by tAA. 

16. An intial pause of 1001's is required after power-up then execute at least 8 initialization cycles. 
17. At least 8 CAS before RAS refresh cycles are required before using internal refresh counter. 
18. The HM51256L extends the refresh period to 32ms during RAS only refresh operation. 
19. Assumes that tASC - tcp - 5ns. 
20. fRAPe dermes RAS"pulse width in High Speed Page mode cycle. 
21. Access time is determined by the longer of tAA or tCAe or tCAP. 
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HM51256lP Series. HM51256lCP Series --------------------___ _ 

.TIMING WAVEFORMS 

eRead Cycle 

DOllt 

e Write Cycle 

Address 

Dm 

Dout 

II.4C 

,,, 

Dout 

tweR 

tweN 

ID. 

Dm 

@HITACHI 

ton 

*!ZZllZl: Don't Care 

*fZZZlZI: Don't Care 
•• hcs-=t.cs (min) 
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------------------------HM51256LP Series, HM51256LCP Series 

• Read Modify Write Cycle 

tReD 

CAS -----l-+---...,L 

Address 

Dm 

Dout 

IRAC 

• RAS Only Refresh Cycle 

tRite 

"e 

lelll' 

.~: Don't Care 
•• /III-D;:; IIIID (mm) 

!CIID;;&: ICIID (mm) 

tAIID~ t"IID (mm) 

RAS ----------{,r--~~-1Jf::::::~::::::~ "IIIAS tllP 

Dout 
0,.. 

.ILZZZJ: Don't Care 

~HITACHI 
Hitachi America Ltd .• 2210 O'Toole Avenue • San Jose, CA 95131 • (408) 435-8300 

I 

345 



HM51256LP Series, HM51256LCP Series ----------------________ _ 

• Hidden Refresh Cycle 

"' I" 

HAs -----, I/Hl> III"'~ 

I" -1 Yr I" 

111(1) IHl>H tCHR led 
I A~( ,V 

~e 
I" f(A1l 

~ ~ I 
Row Cnlumn X '// -
~ 1/10 ~ 

AJdres~ 

., 
'" ~ I .. I~ 

DOll! 
II/M 

.122Z2J Don '{ Care 

• CAS Before RAS Refresh Cycle 

ICHII 

Add"" I7ZZI/ZZZZZZI/I/ZZZZZZI/ZZZZZZZZZZZZZZZZZZZZZZZ 

DOlJt Open 

*!2ZZ23: Don't Care 

• High Speed Page Mode Read Cycle 

Address 

Dout 

.~: Don't Care 
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------------------------HM51256LP Series. HM51256LCP Series 

• High Speed Page Mode Write Cycle 

Address 

Do. 

Dout \' 

• High Speed Page Mode Read Modify Write Cycle 

t'APe 

Add .... 

D"", 

$HITACHI 

.rtllI1J: Don't Care 
•• twcs;i:; tires (min) 

• fZZZZI : Don't Care 
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