HMM51256 Series

262144-word X 1-bit CMOS Dynamic Random Access Memory | ,,\ic1256P Series

HMS51256LP Series

sFEATURE

® 262, 144 word x 1 bit DRAM '

® Double layer Poly-Si/Policide Process, high performance CMOS ‘

® Power supply voltage: 5V t 10% I

® Access time
Row access time: 85/100/120/150ns (DP-16B)
Address access time: 40/45/565/70ns HMS 1256CP Series

® Cycle time HMS5 1256 LCP Series

Random read/write cycle time: 155/180/210/250ns
High speed page mode cycle time: 50/55/65/80ns 0
® | ower power

Standby: 11mW (TTL Level)

1.1mW (CMOS Level: L-version) (CP-18)
Active: 385/330/275/220mW HMS 1256ZP Series
® Refresh: 256 cycles/4ms HMS5 1256 LZP Series
256 cycles/32ms (L-version) _ L
® Refresh function: RAS only refresh, CAS before RAS refresh,
Hidden refresh 6
¢ High speed page mode capability

® Edge triggered write capability

=2 ZP-16
® Fast CAS output contro! ( )

[ ] »0RDERING VINF_ORMATION

Type No. ( " TAccessTime | Package
HMS1256P-8 85ns
HMS1256P-10 100ns 300 mil 16 pin Plastic
HMS51256P-12 120ns DIP
HMS1256P-15 150ns Jr
HM51256CP-8 85ns \
HMS1256CP-10 100ns .
HMS1256CP-12 120ns ; 18 Pin PLCC
HMS1256CP-15 150ns
HMS1256LP-8 85ns )
HMS1256LP-10 100ns , 300 mil 16 pin Plastic
HMS1256LP-12 120ns DIP
HMS1256LP-15 150ns l
HM51256LCP-8 85ns <
HMS1256LCP-10 100ns Lo
HM51256LCP-12 1 20ns | 18 pin PLCC
HMS1256LCP-15 150ns
HMS1256ZP-8 85ns
HMS12562P-10 100ns
HMS 1 256ZP-12 120ns
HMS512562P-15 150ns 16 pin Plastic
HMS1256LZP-8 85ns Zip
HMS1256LZP-10 100ns
HM5 1256 LZP-12 1 20ns
HMS1256LZP-15 150ns
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HMS 1256 Series

@ PIN ARRANGEMENT

® HM51256P Series ® HM51256CP Series ® HMbH1256ZP Series
HM51256LP Series HM51256L CP Series HM51256L 2P Series
S Din A8~ Vss CAS As— A, Address Inputs
1] 111 EX
A E E‘ (l?'gf)lNEL,/ R CAS Column Address Strobe
DmE 1s | A3 Din Data In
Dout Data Out
L ol b “E ! N JD" RAS Row Address Strobe
S R C e A e
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(Top View) (Top View)
H ABSOLUTE MAXIMUM RATINGS
Voltage on any pinrelativetoVgg . .. .. .. ....... -1V to +7V
Operating temperature, Ta (Ambient) . . . ... . ... 0°C to +70°C
Storage temperature . ... ............... -55°C to +125°C
Short circuit outputcurrent . . . ... . .............. 50mA
Power dissipation . ... ............. ... 1w
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@l RECOMMENDED DC OPERATING CONDITIONS (7Ta=0 to +70°C)

Parameter Symbol min typ max Unit Note
Supply Voltage Ve 4.5 5.0 5.5 \ 3
Input High Voltage Viw 2.4 - 6.5 v 1
Input Low Voltage Vie -1.0 - 0.8 v 1

Note) 1. All voltages raterenced to Vi,

G HITACHI
Hitachi America, Ltd. » Hitachi Plaza » 2000 Sierra Point Pkwy. ® Brisbane, CA 94005-1819 e (415) 589-8300 607



HMS51258 Series

BDC ELECTRICAL CHARACTERISTICS (Tu=0to +70°C, Vec=5V+10%, Vss=0V)

- HM51256-8 [HM51256- 10| HM51256.12[HM51256-15]
Parameter Symbol - - - - Unit |Notes
min | max | min | max | min | max | min | max
Operating Current (RAS, CAS Cycling: fuc = min) ko - 70 - 60 - 50 - 40 | mA 1
Standby Current (RAS = Viu, Dout = High Impedance} lecz - 2 - 2 - 2 - 2 | mA
Refresh Current (RAS only Refresh, fac =min) Joes - 70 - 60 - 50 - 40 | mA
Standby Current {RAS = Viu, Dout Enable) I 777_%76HF L8 - 6 - 6 | mA 1
Refresh Current (CAS before RAS Refresh, fu - min) hs - 1 60 5 1 — | 45 | - 35 | mA
High Speed Page Mode Supply Current (RAS- V1., CAS Cycling fre = mm ) ko | -] e ] - [0 - [0 mAl1
Standhy Current (RAS. CAS = Vie 0.2V) fo |- Tew ] - Te0 | - [z00 [ - 200 | wA | 2
fnput leakage (0< V..<7V) 1 =100 10 |10 10 |—10| 10 [~10| 10 | A
Output leakage (0< V.., <7V, Dout - Disable} i S100 10 | ~10f 10 | 10| 10 | 10| 10 | uA
Output levels High (L. —  5mA) Vi 24 Vee | 2.4 Veo | 2.4 Veo ! 2.4 Veeo v
Output levels Low (fuwr 4.2mAT Vi | 0 Jo4] 0 Joa| o Joa] o Joa| v
Notex 1 he depends on nutput Toadaiyg candition when the device o~ selecled & max, s specified al the autput open condition
2 This specihication i guaranteed only for 1, version
M CAPACITANCE (Vcc=5V+10%, Ta=25C)
Parameter Symbol typ max Unit Notes
Address, Data-in Cn — 5 ] 1
Input Capacitance Clocks Ca — 7 oF _l
“Output Capaciance T Dataem T T T FEa L
Notes) | Cl_ut-uun messured with Boonton Meter or elfective coapacitance measuring method.
2 CAS =~V to disable Dout
B ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Ta=0 to +70°C, Vec=5V£10%, Vss=0V)
® Read, Write, Read-Modify - Write and Refresh Cycles (Common Parameter)
Parameter Symbol || HMS12568 |HMs1256-10fi1M5 1256 12]HMs 125618 | T
min | max | min | max ; min | max | min | max
Random Read or Write Cycle Time te_ | 155 [180 ] - [20] - [2s0] - [ s
RAS Precharge Time tep 60 - 70 - 80 ~ 90 - ns
RAS Pulse Width thas 556 |10000} 65 [10000 75 [10000| 95 [10000] ns
CAS Pulse Width teas 25 2% | - | -3 | ns
Column Address Set-up Time tase | 0 Tol - T ol -Te]=Tm
Column Address Hold Time taw | 5] Ja] " -] ~m
Column Address Hold Time to RAS |60 | [ e ! “ue| = | s
RAS to CAS Delay Time teco | 20 |60 | 25 | 75 | 25 | 90 | 30 [ 115 | ns | 8
RAS to Column Address Delay Time tan | 15 ] 45 |20 |55 |20 |65 [25 |80 | ns | 9
RAS Hold Time B tasw | 20 s | - (3 [ - [ - |ms
CAS Hold Time s |85 | Ti] - T2 = T - [ re
CAS to RAS Precharge Time tear dliorrqirﬁjﬂiﬂ ) 7 - |10 - 10 ns
Row Address Set-up Time fask 0 0 0 - 0 - ns
Row Address Hold Time than 10 15 15 - 20 - ns
Transition Time (Rise and Fall} tr s i 3 50 ns 7
Refresh Period frer | - 4 ms
, 2 | T2 m =
@ Read Cycle
Parameter Symbol | IMB1256:8 |HMS1256 10| HMs1256 12lHMs L2se 1s] | o T
min | max | min | max | min [ max | minh | max
Access Time from RAS trac - | 85 7 100 | — | 120 ] - 150 | ns | 2,3
Access Time from CAS tea ST 5 | - 36'1 - | 35| ns | 3.4
Access Time from Address taa 40 —*‘iﬁivvﬁh B _5?) - 70 ns |3514
Read Command Set-up Time tres 0 T°7 0 T 70'»“ - 0 - ns
Read Command Hold Time to CAS e 9 10 e 0 B 0 -~ | ns
Read Command Hold Time to RAS tran 10 - 10 - 10 - 10 - ns
Column Address to RAS Lead Time twar 40 i Eﬁ : 55 70 - ns
Output Buifer Turnoff Time torr |0 2] 0T 25 030 ] 0|3 ] m] 6
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HM51258 Series

® Write Cycle
A |
Parameter Symbol HI‘-ASIZSG-S HMS[ZSGJ[) HMS]ZSG-lZ HMSIZSS-XS Unit | Notes
IT\In max [ min [ max | min | max | min | max
Write Command Set-up Time hres 0 - 0 - 0 - 0 - ns 10
Write Command Hold Time teen 20 - 25 - 30 | = 35 - ns
Write Command Hold Time to RAS men | 65| - |80 | - || - |us| -1]ns
Write Command Pulse Width thp 15 - 20 - 25 - 30 - ns
Write Command to RAS Lead Time o, 20| - |25 -3 -]3]-]ns
Write Command to CAS Lead Time tew 20 - 25 - 30 - 35 - ns
Data-in Set-up Time tos 0 - 0 - 0 - 0 - ns 11
Data-in Hold Time ton /1_5 - 20 - 25 - 30 - ns |10, 11
Data-in Hold Time to RAS toug 60 | - [ 75| - | % | - |uoj - | ns
® Read-Modify-Write Cycle
. HM51256.8 [HM51256-10]HM51256-12[HM51256-15
Parameter Symbol F—-" Unit |Notes
min | max | min | max | min | max | min | max )
Read-Write Cycle Time faw ¢ 180 | - 1210 — [245] — |20 — ns
RAS to WE Delay Time lewn 85 - 100 [ - 120 | — 150 | — ns 19
CAS to WE Delay Time town 20 - 25 - 30 - 35 - ns 10
Column Address to WE Delay Time tawo 40 -- 45 - 55 - 70 - ns 10
® Refresh Cycle
‘ | HMS1256-8 [HM51256-10] HM51256-12 HM51256.15
Parameter Symbal Unit {Notes
min | max | min | max | min | max | min | max
CAS Set-up Time (CAS before RAS Refresh) tosk 10 -1l - 1wl -] -] ns
- - ~— —
CAS Hold Time (CAS before RAS Refresh) teur 10 - 10 - 10 - 10 - ns
RAS Prechange to CAS Hold Time tare 15 - 15 — | 150 -~ [ 15} - | ns

® High Speed Page Mode Cycle

Parameter Symbol HM512§§-8 HMSIZSG-IO HM51256-12|HM51256-15 Unit | Notes
min | max | min | max | min | max | min | max

High Speed Page Made Cycle Time e 50 - 55 - 65 - 80 - ns |18, E
High Speed I'age Mode RAS Pulse Width trarce 55 |75000| 65 |75000| 75 |75000| 95 |75000| ns 19
RAS to Second WE Detay Time thsi 90 | - 105 - (125 ~ |85 — | ns
CAS Precharge Time ter o - |15 - 2] - |2/]|-]ns
Write Invalid Time fwi 10 - 10 - 15 R - o
Access Time from Column Precharge Time lear - 45 - 50 - GO_L ﬁ, ns 20

@ High Speed Page Made Read-Modify-Write Cycle

HM51256-8 tHM51256-10) HMSIZSG-]ZIHMSXZSS-B

Parameter Symbol - - - - Unit |Notes
min | max | min | max | min | max | min | max
High Speed Page Mode Cycle Time on Read-Write trw e —85 - 95 - 115 - 145 - ns 12
Access Time from Previous WE frowa - 80 90 - 110 | -- 140 | ns | 3,13
Previous WE to Column Address Delay Time twan 20 | 40 | 25 | 45 | 30 | 55 | 35 { 70 | ns | 15
Notes: 1. AC measurements assume £7 = 5ns.

2. Assumes that tRCD S tRCD (max) and tRAD S tRAD (max). If tRCD of tRAPD is greater than the maximum

repw

recommended value shown in this table tR 4C exceeds the value shown,
Measured with a load circuit equivalent to 2TTL loads and 100pF.
Assumes that tRCD 2 tRCD (max) and tRAD S tRAD (max).

Assumes that IRCp S tRCD (max) and tR4D 2 tRA4D {max).

. toFF (max) is defined as the time at which the output achieves the open circuit condition and is not re-

ferenced to output voltage levels.
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HMS 1288 Series

7. Vi (min) and Fyg (max) are reference levels for measuring timing of input signals. Also, transition times are
measured between Vygand ¥y .
8. Openation with the rpcp (max) limit insures that #g 4 (max) can be met, fgCp (max) is specified as a reference
point only, if frCp is greater than the specified g cp (max) limit, then access time is controlled exclusively by tcqC.
9. Operation with the g 4 p (max) limit insures that g 4 ¢ (max) can be met, 1R 4 (max) is specified as a Re-
ference point only, if fR4 p is greater than the specified g 4 p (max) limit, then access time is controlled
exclusively by t44.

10. twes. IRwWD. tCwD and t4 wp are not restrictive operating parameters. They are included in the data sheet as
electrical characteristics only: if fycs 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 fRwp 2 tRwD (min), tcwD 2 t(CWD
{min) and t4wp 2 t4wD (min), the cycle is a read/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 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) = tqwp (min) + ty4p (max) + 1.

13. Assumes that 1y p S twAp (max). If tyqp is greater than the maximum recommended value shown in this
table, tpy 4 exceeds the value shown.

14. Assumes that fiyq4p 2 tw4 p (max).

15. Operation with the ty 4 p (msx) limit insures that £py 4 (max) can be met, tyy 4 p (max) is specified as a
reference point only, if fy4p is greater than the specified ty 4 p (max) limit, then access time is controlled
exclusively by 14 4.

16. An intial pause of 100us is required after power-up then execute at least 8 initialization cycles.

17. At least, 8 CAT before RAT refresh cycles are required before using internal refresh counter.

18. Assumes thattysc=tCP -5 ns.

19. tRr4pC is determined by RAS pulse width in High Speed Page mode cycle.

20. Access time is determined by the longer of 144, tCAC or tCAP.

21. This specification is guaranteed only for L-version.
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HME1258 Series

® Write Cycle — e
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HMS 1258 Series
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HMS 1258 Series
® High Speed Page Mode Read Cycle
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® High Speed Page Mode Write Cycle
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