HMS51W17805B Series

2,097,152-word x 8-bit Dynamic Random Access Memory

HITACHI

ADE-203-462B (7)
Rev. 2.0
May. 30, 1996

Description

The Hitachi HMS51W17805B is a CMOS dynamic RAM organized 2,097,152-word x 8-bit. It employs the
most advanced CMOS technology for high performance and low power. The HM51W17805B offers
Extended Data Out (EDO) Page Mode as a high speed access mode. Multiplexed address input permits the
HMS1W17805B to be packaged in standard 28-pin plastic SOJ and 28-pin TSOP.

Features

e Single3.3V (x0.3V)
e High speed
— Access time: 60 ns/70 ns/80 ns (max)
e Low power dissipation
— Active mode: 432mW/396 mW/360 mW (max)
— Standby mode : 7.2 mW (max)
: 0.54 mW (max) (L-version)
e EDO page mode capability
e Long refresh period
— 2048 refresh cycles : 32 ms
: 128 ms (L-version)
e 4 variations of refresh
— RAS-only refresh
— CAS-before-RAS refresh
— Hidden refresh
— Self refresh (L-version)

e Battery backup operation (L-version)

This specification is fully compatible with the 16-Mbit DRAM specifications from TEXAS INSTRUMENTS.
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HM51W17805B Series

Ordering Information

Type No. Access time Package
HM51W17805BJ-6 60 ns 400-mil 28-pin plastic SOJ (CP-28DA)
HM51W17805BJ-7 70 ns
HM51W17805BJ-8 80 ns
HM51W17805BLJ-6 60 ns
HM51W17805BLJ-7 70 ns
HM51W17805BLJ-8 80 ns
HM51W17805BS-6*' 60 ns 300-mil 28-pin plastic SOJ (CP-28DNA)
HM51W17805BS-7*' 70 ns
HM51W17805BS-8*" 80 ns
HM51W17805BLS-6*' 60 ns
HM51W17805BLS-7*' 70 ns
HM51W17805BLS-8*' 80 ns
HM51W17805BTT-6 60 ns 400-mil 28-pin plastic TSOP Il (TTP-28DA)
HM51W17805BTT-7 70 ns
HM51W17805BTT-8 80 ns
HM51W17805BLTT-6 60 ns
HM51W17805BLTT-7 70 ns
HM51W17805BLTT-8 80 ns
HM51W17805BTS-6*" 60 ns 300-mil 28-pin plastic TSOP Il (TTP-28DB)
HM51W17805BTS-7*" 70 ns
HM51W17805BTS-8*" 80 ns
HM51W17805BLTS-6*" 60 ns
HM51W17805BLTS-7*" 70 ns
HM51W17805BLTS-8*" 80 ns
Note: 1. Under development
HITACHI



HM51W17805B Series

Pin Arrangement

HM51W17805BJ/BLJ Series
HM51W17805BS/BLS Series
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HM51W17805BTT/BLTT Series
HM51W17805BTS/BLTS Series

VCCI: 1O 28 :‘VSS
voo [ | 2 27| |vo7
vo1| | 3 26| |06
voz [ | 4 25| |vos
vos| | 5 24 | |vo4
WE| |6 23| |CAS
RAS | |7 22| |OE
NC |: 8 21 jAQ
a0 | o 20| |As8
ro | |10 19| |A7
A1] |11 18| |A6
A2| |12 17| |A5
A3 | |13 16| |A4
Veo| | 14 15| |Vss

(Top view)

Pin Description

Pin name Function

A0 to A10 Address input
— Row/Refresh address A0 to A10
— Column address A0 to A9

I/00 to I/07 Data input/data output

RAS Row address strobe

CAS Column address strobe

WE Read/Write enable

OE Output enable

Ve Power supply

Vg Ground

NC No connection
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HM51W17805B Series

Block Diagram

1107

L
1/07 buffer )

1106

1/06 buffer

1103

1/03 buffer »

1102

L
1/02 buffer )

RAS CAS WE OE

v 3 v _v

RAS CAS WE OE

control control control control

circuit circuit circuit cirjuit

y 1 J
Sense amp. & I/O bus Sense amp. & I/O bus
256k memory cell array 256k memory cell array
Sense amp. & I/O bus Sense amp. & I/O bus
256k memory cell array 256k memory cell array
Sense amp. & 170 bus Sense amp. & /O bus
256k memory cell array 256k memory cell array
Sense amp. & I/O bus Sense amp. & I/O bus
256k memory cell array 256k memory cell array
Sense amp. & I/O bus Sense amp. & I/O bus
256k memory cell array 256k memory cell array
Sense amp. & I/O bus Sense amp. & I/O bus
256k memory cell array 256k memory cell array
Sense amp. & I/O bus Sense amp. & I/O bus
256k memory cell array 256k memory cell array
Sense amp. & I/O bus = = Sense amp. & I/O bus
256k memory cell array g g 256k memory cell array
Sense amp. & /0 bus = = Sense amp. & /0 bus
o o
256k memory cell array o5 o5 256k memory cell array
Sense amp. & I/O bus A A Sense amp. & I/O bus
256k memory cell array % % 256k memory cell array
Sense amp. & I/O bus o} Q Sense amp. & I/O bus
256k memory cell array 8 8 256k memory cell array
Sense amp. & I/O bus © © Sense amp. & I/O bus
256k memory cell array g g 256k memory cell array
Sense amp. & /0 bus o o Sense amp. & /O bus
256k memory cell array 256k memory cell array
Sense amp. & I/O bus Sense amp. & I/O bus
256k memory cell array 256k memory cell array
Sense amp. & I/O bus Sense amp. & I/O bus
256k memory cell array 256k memory cell array
Sense amp. & I/O bus - Sense amp. & I/O bus
256k memory cell array 8 256k memory cell array
Sense amp. & I/O bus 5 Sense amp. & I/O bus
Column decoder & driver g Column decoder & driver

Sense amp. & I/O bus -g. Sense amp. & I/O bus
256k memory cell array 5 256k memory cell array
Sense amp. & I/0 bus o Sense amp. & I/0 bus
256k memory cell array 256k memory cell array
Sense amp. & I/O bus Sense amp. & I/O bus
256k memory cell array 256k memory cell array
Sense amp. & I/O bus Sense amp. & I/O bus
256k memory cell array 256k memory cell array
Sense amp. & I/O bus Sense amp. & I/O bus
256k memory cell array 256k memory cell array
Sense amp. & I/O bus Sense amp. & I/O bus
256k memory cell array 256k memory cell array
Sense amp. & I/O bus 5 5 Sense amp. & I/O bus
256k memory cell array E E 256k memory cell array
Sense amp. & I/0 bus © © Sense amp. & I/0 bus
256k memory cell array o o 256k memory cell array
Sense amp. & /0 bus > > Sense amp. & /0 bus
256k memory cell array '8 '8 256k memory cell array
Sense amp. & I/O bus [&] [&] Sense amp. & I/O bus
256k memory cell array % % 256k memory cell array
Sense amp. & I/O bus 2 2 Sense amp. & I/O bus
256k memory cell array O o} 256k memory cell array
Sense amp. & I/O bus o o Sense amp. & I/O bus
256k memory cell array 256k memory cell array
Sense amp. & I/O bus Sense amp. & I/O bus
256k memory cell array 256k memory cell array
Sense amp. & I/O bus Sense amp. & I/O bus
256k memory cell array 256k memory cell array
Sense amp. & /O bus Sense amp. & /O bus
256k memory cell array 256k memory cell array
Sense amp. & I/O bus Sense amp. & I/O bus
256k memory cell array 256k memory cell array
Sense amp. & I/O bus Sense amp. & I/O bus

Column address buffer | | Row address buffer

A0 to A9 AO to A10

»
—> 1/O5 buffer

1/05
»
——>| |/O4 buffer 1104
»
»
»
»
»
»
»
»
»
»
»
»
»
) 1/01 buffer 1101
>
»
b 1/00 buffer 1/00
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HM51W17805B Series

Absolute Maximum Ratings

Parameter Symbol Value Unit
Voltage on any pin relative to Vg V; —-0.51t0 V.. + 0.5 (£4.6 V (max)) V
Supply voltage relative to Vg Ve —-0.5t0 +4.6 V
Short circuit output current lout 50 mA
Power dissipation P 1.0 w
Operating temperature Topr 0to +70 °C
Storage temperature Tstg -55to +125 °C

Recommended DC Operating Conditions (Ta =0 to +70°C)

Parameter Symbol Min Typ Max Unit Note
Supply voltage Ve 3.0 3.3 3.6 V 1
Input high voltage Vi 20 — Ve +03 V 1
Input low voltage V. -0.3 — 0.8 V 1

Note: 1. All voltage referred to V.
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HM51W17805B Series

DC Characteristics (Ta=0 to +70°C, V.. =33V 03V, V, ,=0V)

HM51W17805B
-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Test conditions
Operating current™? loeq — 120 — 110 — 100 mMA tg.=min
Standby current leca — 2 — 2 — 2 mA TTLinterface
RAS, CAS =V,
Dout = High-Z
— 1 — 1 — 1 mA CMOS interface
RAS, CAS > V.- 0.2V
Dout = High-Z
Standby current (L-version) leca — 150 — 150 — 150 pA CMOS interface
RAS, CAS > V.- 0.2V
Dout = High-Z
RAS-only refresh current™ lecs — 120 — 110 — 100 mA tg.=min
Standby current” lecs — 5 — 5 — 5 mA RAS=YV,
CAS =V,
Dout = enable
CAS-before-RAS refresh current 1 — 120 — 110 — 100 mA tg.=min
EDO page mode current™ ™ lecr — 120 — 110 — 100 mMA t,c =min
Battery backup current™ lecro — 400 — 400 — 400 pA CMOS interface
(Standby with CBR refresh) Dout = High-Z
(L-version) CBR refresh: t;. = 62.5 pus
tras £0.3 us
Self refresh mode current l oot — 250 — 250 — 250 pA CMOS interface
(L-version) RAS, CAS <0.2V
Dout = High-Z
Input leakage current I, -10 10 -10 10 -10 10 pmA O0V<Ving46V
Output leakage current lo -10 10 -10 10 -10 10 pA OV<Vout<46V
Dout = disable
Output high voltage Vou 24 Vo 24 Vo 24 V. V High lout = -2 mA
Output low voltage Voo 0 04 O 04 O 04 V Low lout =2 mA

Notes: 1. |, depends on output load condition when the device is selected. | max is specified at the output

open condition.

2. Address can be changed once or less while RAS = V,,.
3. Address can be changed once or less while CAS =V,

4. CAS =L (<0.2V)while RAS =L (0.2 V).

HITACHI



HM51W17805B Series

Capacitance (Ta=25°C, V..=33V£03V)

Parameter Symbol Typ Max Unit Notes
Input capacitance (Address) C — 5 pF 1
Input capacitance (Clocks) Cp, — 7 pF 1
Output capacitance (Data-in, Data-out) Cio — 7 pF 1,2

Notes: 1. Capacitance measured with Boonton Meter or effective capacitance measuring method.
2. CAS =V, to disable Dout.

AC Characteristics (Ta=0to +70°C, V=33V 103V, V =0V)"™>"

Test Conditions

e Input rise and fall time: 2 ns

e Inputlevels: V, =0V, V=3V

e Input timing reference levels: 0.8 V,2.0 V

e Qutput timing reference levels: 0.8 V,2.0V

e Qutput load: 1 TTL gate + C, (100 pF) (Including scope and jig)

HITACHI



HM51W17805B Series

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

HM51W17805B
-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
Random read or write cycle time tre 104 — 124 — 144 — ns
RAS precharge time tep 40 — 50 — 60 — ns
CAS precharge time tep 10 — 13 — 15 — ns
RAS pulse width tras 60 10000 70 10000 80 10000 ns
CAS pulse width toas 10 10000 13 10000 15 10000 ns
Row address setup time tasr 0 — 0 — 0 — ns
Row address hold time tran 10 — 10 — 10 — ns
Column address setup time tasc 0 — 0 — 0 — ns
Column address hold time tean 10 — 13 — 15 — ns
RAS to CAS delay time treo 20 45 20 52 20 60 ns
RAS to column address delay time trao 15 30 15 35 15 40 ns 4
RAS hold time tron 15 — 18 — 20 — ns
CAS hold time tosn 48 — 58 — 68 — ns
CAS to RAS precharge time tere 5 — 5 — 5 — ns
OE to Din delay time toeo 15 — 18 — 20 — ns 5
OE delay time from Din tozo 0 — 0 — 0 — ns 6
CAS delay time from Din toze 0 — 0 — 0 — ns 6
Transition time (rise and fall) t; 2 50 2 50 2 50 ns 7
HITACHI



HM51W17805B Series

Read Cycle
HM51W17805B
-6 -7 -8

Parameter Symbol Min Max Min Max Min Max Unit Notes

Access time from RAS teac — 60 — 70 — 80 ns 8,9

Access time from CAS teac — 15 — 18 — 20 ns 9,10,
17

Access time from address tan — 30 — 35 — 40 ns 9, 11,
17

Access time from OE toea — 15 — 18 — 20 ns 9

Read command setup time tres 0 — 0 — 0 — ns

Read command hold time to CAS tren 0 — 0 — 0 — ns 12

Read command hold time from RAS trerr 60 — 70 — 80 — ns

Read command hold time to RAS ter 0 — 0 — 0 — ns 12

Column address to RAS lead time tra 30 — 35 — 40 — ns

Column address to CAS lead time tea 18 — 23 — 28 — ns

CAS to output in low-Z tes 0 — 0 — 0 — ns

Output data hold time ton 3 — 3 — 3 — ns 20

Output data hold time from OE tono 3 — 3 — 3 — ns

Output buffer turn-off time torr — 15 — 15 — 15 ns 13,20

Output buffer turn-off to OE toes — 15 — 15 — 15 ns 13

CAS to Din delay time teon 15 — 18 — 20 — ns 5

Output data hold time from RAS tonr 3 — 3 — 3 — ns 20

Output buffer turn-off to RAS torm — 15 — 15 — 15 ns 20

Output buffer turn-off to WE tyes — 15 — 15 — 15 ns

WE to Din delay time tweo 15 — 18 — 20 — ns

RAS to Din delay time tron 15 — 18 — 20 — ns
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HM51W17805B Series

Write Cycle

HM51W17805B

-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
Write command setup time twes 0 — 0 — 0 — ns 14
Write command hold time e 10 — 13 — 15 — ns
Write command pulse width twe 10 — 10 — 10 — ns
Write command to RAS lead time tewL 10 — 13 — 15 — ns
Write command to CAS lead time tew 10 — 13 — 15 — ns
Data-in setup time tos 0 — 0 — 0 — ns 15
Data-in hold time ton 10 — 13 — 15 — ns 15
Read-Modify-Write Cycle

HM51W17805B

-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
Read-modify-write cycle time trwc 149 — 175 — 199 — ns
RAS to WE delay time tewo 82 — 95 — 107 — ns 14
CAS to WE delay time towo 37 — 43 — 47 — ns 14
Column address to WE delay time tano 52 — 60 — 67 — ns 14
OE hold time from WE toey 15 — 18 — 20 — ns
Refresh Cycle

HM51W17805B

-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
CAS setup time (CBR refresh cycle) tesr 5 — 5 — 5 — ns
CAS hold time (CBR refresh cycle) tenr 10 — 10 — 10 — ns
WE setup time (CBR refresh cycle) twrp 0 — 0 — 0 — ns
WE hold time (CBR refresh cycle) tors 10 — 10 — 10 — ns
RAS precharge to CAS hold time teec 0 — 0 — 0 — ns

HITACHI
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HM51W17805B Series

EDO Page Mode Cycle
HM51W17805B
-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
EDO page mode cycle time 25 — 30 — 35 — ns 19
EDO page mode RAS pulse width — 100000 — 100000 — 100000 ns 16
Access time from CAS precharge — 35 — 40 — 45 ns 917
RAS hold time from CAS precharge t 35 — 40 — 45 — ns
Output data hold time from CAS low t,, 3 — 3 — 3 — ns 917
CAS hold time referred OE 10 — 13 — 15 — ns
CAS to OE setup time 5 — 5 — 5 — ns
Read command hold time from CAS tg,c 35 — 40 — 45 — ns
precharge
EDO Page Mode Read-Modify-Write Cycle
HM51W17805B
-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
EDO page mode read- modify-write tiprwe 79 — 90 — 99 — ns
cycle time
WE delay time from CAS precharge teow 54 — 62 — 69 — ns 14
Refresh
Parameter Symbol Max Unit Note
Refresh period trer 32 ms 2048 cycles
Refresh period (L-version) trer 128 ms 2048 cycles
HITACHI
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HM51W17805B Series

Self Refresh Mode (L-version)

HM51W17805BL
-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
RAS pulse width (self refresh) trass 100 — 100 — 100 — us
RAS precharge time (self refresh) tres 110 — 130 — 150 — ns
CAS hold time (self refresh) tens =50 — -50 — -50 — ns
Notes: 1. AC measurements assume t; = 2 ns.

2. An initial pause of 200 us is required after power up followed by a minimum of eight initialization
cycles (any combination of cycles containing RAS-only refresh or CAS-before-RAS refresh). If the
internal refresh counter is used, a minimum of eight CAS-before-RAS refresh cycles are required.

3. Operation with the t;., (max) limit insures that t;,. (max) can be met, ty., (max) is specified as a
reference point only; if ty. is greater than the specified t;, (max) limit, then access time is
controlled exclusively by t.,..

4. Operation with the tz,, (max) limit insures that t;,. (max) can be met, t;,, (max) is specified as a
reference point only; if tz,, is greater than the specified t;,, (max) limit, then access time is
controlled exclusively by t,,.

5. Either tog or t;5p must be satisfied.

6. Either t,,, or t,,. must be satisfied.

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

8. Assumes that ty.p < trop (Max) and tzp < trap (Max). If tyop Or tryp is greater than the maximum
recommended value shown in this table, t;,. exceeds the value shown.

9. Measured with a load circuit equivalent to 1 TTL loads and 100 pF.

10. Assumes that trp > tzop (Max) and tz,py < trap (Max).

11. Assumes that typ < tzop (Max) and tz,y 2tz (Max).

12. Either tg,, or tzgy must be satisfied for a read cycles.

13.to (max) and t,., (max) define the time at which the outputs achieve the open circuit condition and
are not referred to output voltage levels.

14 . tycss trwos tewns tawo @Nd tepy are not restrictive operating parameters. They are included in the data
sheet as electrical characteristics only; if t,,c5 > t,,cs (mMin), the cycle is an early write cycle and the
data out pin will remain open circuit (high impedance) throughout the entire cycle; if tzp = tano
(min)1 tcva 2 tcva (min)1 and tawo = tawo (min)1 or tcva 2 tcva (min)1 tawo 2 tawo (min) and tcpvv 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.

15. These parameters are referred to CAS leading edge in early write cycles and to WE leading edge
in delayed write or read-modify-write cycles.

16. trasp defines RAS pulse width in EDO page mode cycles.

17. Access time is determined by the longest among t,,, tcac and tep,.

18. In delayed write or read-modify-write cycles, OE must disable output buffer prior to applying data to

12

the device.
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HM51W17805B Series

19.

20.

21.

22.

23.

24,

25.

tyec (Min) can be achieved during a series of EDO page mode write cycles or EDO page mode read
cycles. If both write and read operation are mixed in a EDO page mode RAS cycle (EDO page
mode mix cycle (1), (2)), minimum value of CAS cycle (t.,s + ter + 2 t;) becomes greater than the
specified t,. (min) value.The value of CAS cycle time of mixed EDO page mode is shown in EDO
page mode mix cycle (1) and (2).

Data output turns off and becomes high impedance from later rising edge of RAS and CAS. Hold
time and turn off time are specified by the timing specifications of later rising edge of RAS and CAS
between t,, s and t,,,, and between t; and t..

Please do not use tg,¢s timing, 10 ps < tz,s5 < 100 ps. During this period, the device is in transition
state from normal operation mode to self refresh mode. If t;,os > 100 us, then RAS precharge time
should use tgpg instaed of tzp.

If you use RAS only refresh or CBR burst refresh mode in normal read/write cycles, 2048 cycles of
distributed CBR refresh with 15.6 Ms interval should be executed within 32 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 us 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.

XXX:HorL (H:V,, (min) <V, £V, (max), L: V. (min) £V, <V, (max))

[ Invalid Dout

When the address, clock and input pins are not described on timing waveforms, their pins must be
applied V, or V,.

HITACHI
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HM51W17805B Series

Timing Waveforms >

Read Cycle
- trRC >
- trRAS ol I« tRP
_ 3 [ 3
RAS \ 7] \
N\
- tcsH »| |« CRP .
- tRCD tRSH .-
.l e tcas
_ \ /
CAS N /
N
< [RAD | tRAL .
- tcaL
tASR tascl | tcaH
tRAH >
—
/
Address Row Column
N\
<LRRH,
- tRCHR .
tRCS|< > - tRCH >
_ / \
WE / \
twep
_ [tbzo _ tcobp DR
< tRDD .
\ : _
High-Z
o OO0 XX
< |bzo| | | toEA - toED .
o ) OOKKXX KOO0
N Vi
: toEzZ >
t
Jeac >
taa N - ton >
tRAC . D _torrR |
fcLz . oHR |
twEZ |«
/ \
Dout Dout 7:—
( /
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HM51W17805B Series

Early Write Cycle
-t tRC L
3 tRAS .| |<IRP
N
RAS \ \
N /
- tcsH | |« _tcrP .
B tReb . tRsH .
] - tCAS
rE \ /
CAS \ 7
7
tASR| [tRAH tasc| | tcaH

Address >< Row Column

twes| | tweH
o 00000 /KRR

N /1

tps tpH
Din Din
High-Z*
Dout g
« twes = twes (min)
HITACHI
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HM51W17805B Series

Delayed Write Cycle™'®

- tRC »-
B trRAS . trRp
T
RAS \ \
N\ /
B tcsH o<l tcrRP
< IRCD tRSH .
tr.| | tcas .
CAS X& ;‘
- 7_
tAsr| tRAH tascl | tcaH
Address Row Column
tewy
LRWL
tRCS twp
A \
WE X X X X X XX / \ /XX KX XXX XX
N\ /
tbzc tps tpH
-
High-Z
tbzo toeH
~—-| — -
toep
o B 7 R
= {XCRGAK XK
. JOEZ
tcLz
A High-Z
Dout ) 2
Invalid Dout
HITACHI

16




HM51W17805B Series

Read-Modify-Write Cycle™®

- tRWC -
- trRAS ol < RP_ ]
\ Y \
RAS \ / \
\ /]
tt | |
tcas »| |« fCRP _
CAS
7_
—————
tASR| [tRAH
Address Row
tcwp | |tew
tAwD | [tRwL
‘ tRWD || twp
we OOAA VOV
\ £
tDH
- <+

High-Z

\

A

Din

t
OEH

toEz

o |l<pltoHO

Dout

A High-Z
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HM51W17805B Series

RAS-Only Refresh Cycle

- tRC -
trAS - trRp .
/ \ / \
RAS / \ \
tT‘ E
B tcrp . trRPC tcrp
/ \ /
CAS
tASR tRAH
Address Row
toFr
torg
- High-Z
Dout %
7
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HM51W17805B Series

CAS-Before-RAS Refresh Cycle

RAS

CAS

Address

Dout

< tRc
tRP tRAS tRP |
/ 3_\ /N
_/ - \
tRPC tcsr < tcHR . ’;Rpg tCF\;P .
/ \ S WV NS
KN/ / 1
«fice twrp| | twrH L ter
R NOUKARKAX

tOFR

A~

S ¥

High-Z
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HM51W17805B Series

Hidden Refresh Cycle
- trRe > tre > tre >
tRAS o |<tRP, | tRAS| |1RR tRAS | [ tRP
\ /N \ \
RAS
\ / \ /
tT
1 <IRSH, tcHR | || | tcrP,
-« tRCD
\ /
CAS X
\ /
<RAD i [ [tRAL
tasR |'RAH  tasg| | tcaH
/ )
Address Row Column ><
\ /
tWRH “PItRRH
<« tWRP -t
tRCS_ tRR'l :tWE': > twRH LT Ren
/ /I L\ /I \
= NN/ AR VUK
twED
JLbze, -~
_ | tcbp
High-Z - RoQ
— |g - - Lo
o Q000 X
_ tDZO _ EOEQ
) tOEA
OE /
o JO0000000N JXX)
:tCAC= :tOEZ
tAA - < tWEZ
t &+ toHo
- RAC > -
tcLz t
Y
Dout Dout
N
HITACHI

20




HM51W17805B Series

EDO Page Mode Read Cycle
trp
t r
RAS X trasp HPC / \_
T
tr . Thpc : tHpc tcpRH . IcrpP
CS tcp CP! tcp tRSH
_ 1 r y ] r 2 r
CAS tcas \ tcas & tcas | \J tcas ||/
tRCHR | IRcHC ¢
tRCS tRCH RCS tRRH
il ~—|{RCH
we O B,
tRAL
tASR [<nl LB.AH tAS(_I; tcAH tasc i(_:A»H ti\§9 tcaH tasc tcaH N tWED
Address m Row XX>< Column 1 X Column 2K><><><><><><><>< Column 3 Column 4 ><><><
teaL teaL teaL teaL
tRDD
tbzc tcob
o Ty (I
g p
tpzo tcol tcop ) toeo
o IR U s
t
t CPA OFR
toea CPA| ¢
tcag tan toEZ tct;:: taA {OHR
tan tWEZ OHO cAC| |l tCAC — tono
- toEa o t
tRAC tDOH ™ toEA SEF
<~ | toHo
Dout Dout 1 }— Dout 2)F—— Dout 2 Dout 3}— Dout 4 [
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HM51W17805B Series

EDO Page Mode Early Write Cycle

- trRASP g R
N
RAS \ \
N\ /
tr | .
- tcsH L tHpPc _ {tRsSH_
. trReb | tcas| | tcp | (fcas
S \ Y \
CAS X / X
N/
tascl |tcaH tasd [tcaH
Address Column 2 Column N ><><><><
twes| [tweH  twes| [tweH  twes| | twed

/RN

High-Z*

Dout

* twes = twes(min)
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HM51W17805B Series

EDO Page Mode Delayed Write Cycle"'®

‘ tRASP -~
oI IRP
_ A
RAS N\ \;
N\ /
| tChI 1 teR 1. tcrp)
tcsH >le tHpPC < 'RSH
trReb |, teas . tcAs «  CAS
N / 7 /
N 7 N N
JIASC I tASC JlJtASC
tCAH tcAH tcAH
Column 1 _Column 2 _Column N
N
towr towy towr
o o {RWL
tres, | tRes tres c
/ \ \
w0000 x
twp twp twp
> o >
.| | /tbzc tps [tbzctpg | _tbzc tbg

tDZO‘ N N
-1 []toep toED toED
—p
LOEHI=»] tOEH LOEH->
o T 7 / N /
oF / /! \/
teLz, tez, | 1 tez, | |
) tOEZ ) tOEZ N toez
High-Z
Dout
Invalid Dout Invalid Dout Invalid Dout
HITACHI
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HM51W17805B Series

EDO Page Mode Read-Modify-Write Cycle"®

- tRASP .
| 1LtRP
_ A
RAS N X
S i
tr | . _ tHPRWC
ter | | tcp | | |« !RSH tcrp
< tRCD tcas . tcas - CAS
_ /\ /N /|
CAS
\ / I\ /N /
-7 7 7
<IRAD
tAsR, ||| tAsc,||, Ll tASC Sl tAsC
tRAH tcaH tcaH tcAH
Address Row Column 1 Column 2 >§ Column N
B tRwp tewd | tcew tewy | || | tepw towl
tAWD tawp tawp | ¢,
Jtewp | tres) l| | tewp | [tRcs Jowp | | RWL
\ / \ \
L0000 I i T T
tres_ ||| twp _ twp P
>l le >l U
- tDZC tDS= -4 :tDZCtDsb -
_loH ftor
. N 6i N 6in N
D
In / &1 / :_2 /
— toED toED
DzZO| | || —* tozo || || —* tpzo
tOEH e tOEH |«
/ L / \
1] <toro >« !OHO B
tOIEA thA <> thA -
tCACe»> tcaG= tcAQw>
tAAle—> t t,|AA!< t tﬁA: >
fRAC > CPA« CPAl= >
»!la @ la
teez [ llloez  teiz [ llloEz  teiz ||| |loEZ
FX High-Z
Dout y
N/
Dout 1 Dout 2 Dout N
HITACHI
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HM51W17805B Series

EDO Page Mode Mix Cycle (1)

trP
R v t .
RAS h RASP \_
. /
i tcrp
T tcp tcp tcp
— h [ 3 4 \ [ ]
CAS tcas \ tcas & tcas \J tcas Z
tcsH tReH
trep t
twed | twen tres tres ) tgg:
WE 7 fcpw el 1
| tAWD 7 :
) | tRAL
tASR el JRAAHSE’ tcaH tasc iC_?A»H ti\ff tcan tascl.., tcan
Address @ Row W Column 1 x >Q<><Co|umn 2W><X><><XColumn 3 Column 4 >O<><><><
tcAL tcAL tcAL
tcAL tRDD
t tcbD
t t DH
tDS DH DS
Din Din 1 High-Z {Din3 :XXX
toED
-~ twep
ot AR I\ JRCG
tcpa tCPA . %VOVFERQ
taa fcPA taa
I toEZ < toez
toEA tAA ] tcag
~— toHo
tCAC||t
t OHO EA
CAC o to :OFF
T OH
A ~ i . s
Dout { Dout 2 >@<Dout3\—\ Dout 4 >—
- 7 1 - ' 7
HITACHI
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HM51W17805B Series

EDO Page Mode Mix Cycle (2)

26

trP
BAS \_ trRASP ‘Z *L
i
t _tcrp
T tcsH i tep tcp tcp
1 o \ r —
CAS \. tcas _ & tcas & tcas / X tcas Z
trep |E L = 1 1
tRCHR IRSH |
trcs t
tres tren/twes| [twe trcs > RRH
RCH Lt
_ 1 g <~ - RCH
" TR A
I 1 - a _{ . tRAL
tasc|| t
tasR e L JRAH, | <—CAH tasg | |toan tasc | toan tasC«» toan_
" a ] [ 2l 1
Address <X>< Row XXX Column 1 X XCqumn 2 Column 3 Column 4
\ \ ya JA Y /
teal _ . teal L teal L [ teal |
tbs
t t t - tRDD
Ds||, OH DH - tcDD
. —
Din High-Z Din 2 Din 3 \XXX
t toeD t
QLD . ﬁap - twep
s \ oL r ]
oe SN Z \ AL LOOO
- ~ torr
tan toEA tCPA - tyEZ
. " AN
toEA t tg:: taa <l togz
_fcac (ZEZ t togz ‘tCAC » tono
{
RAC . cAC ¢ loEA_ "t
OHO OHO OFF
OH
|
Dout { Dpout1 {bou3 ( Douts >—
\ i |
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HM51W17805B Series

Self Refresh Cycle (L-version)*?" 224

- WP trRASS I L_tRPS

— \ \
w ] \ s

N\
t T,
RPC <t_CRP
< | tcP J tosr o
CAS </‘
twrp | |tWRH

High-Z
Dout % \ ig
]
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HM51W17805B Series

Package Dimensions

HMS51W17805BJ/BLJ Series (CP-28DA) Unit: mm
18.17
18.54 Max
28 15
ol ®
ol o
+H
D s @
S| <=
| — - | N — -y -
1 14
0.74 ©
~N o
o N
+H o i’l
1.30 Max 3 S5 A
2 o~
o
v J
=
9.40 £ 0.25
HMS51W17805BS/BLS Series (CP-28DNA) Unit: mm
18.41
18.84 Max
28 15
N[ o
ol o
D H| H
N ~
©| o
~| o
| — - | N — -y - Y
1 14
0.74 ©
~N o
o -
+l o
o c +l
__1.165 Max B = 0
) 3 N
T )

] S
-
6.79+0.18
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HM51W17805B Series

Package Dimensions (cont)

HMS51W17805BTT/BLTT Series (TTP-28DA) Unit: mm
18.41
18.81 Max
28 15
0noooononoonoaonan
(e}
o
O
Tmoom TrooooooTan
1 1.27 14
0.40 + 0.10
" 11.76 + 0.2 ‘
=== === === |
3 L eg £/
= =010 g5 2=
2 ? 35 oesiﬂg
~ | |.1.15 Max S| ©°
050+ 0.10
HMS51W17805BTS/BLTS Series (TTP-28DB) Unit: mm
18.41
18.81 Max
28 15
0000000000000 :
N
©
~
O
T T U0 U0 U0 O 00T
1 1.27 14
0.40 + 0.10,_|| [P10.21(M)
‘ 9.22+0.2
: === === -_/;,—'\_.‘ 0 - 5%
8| L g £8
E ‘i;‘f 9| ﬂ
N 1
= | 1.1.15 Max =| 0633%
0 50+ 0.10
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HM51W17805B Series

When using this document, keep the following in mind:

1. This document may, wholly or partially, be subject to change without notice.
2. All rights are reserved: No one is permitted to reproduce or duplicate, in any form, the whole or part of

this document without Hitachi’s permission.

3. Hitachi will not be held responsible for any damage to the user that may result from accidents or any other

reasons during operation of the user’s unit according to this document.

4. Circuitry and other examples described herein are meant merely to indicate the characteristics and

performance of Hitachi’s semiconductor products. Hitachi assumes no responsibility for any intellectual

property claims or other problems that may result from applications based on the examples described

herein.

5. No license is granted by implication or otherwise under any patents or other rights of any third party or

Hitachi, Ltd.

6. MEDICAL APPLICATIONS: Hitachi’s products are not authorized for use in MEDICAL

APPLICATIONS without the written consent of the appropriate officer of Hitachi’s sales company. Such
use includes, but is not limited to, use in life support systems. Buyers of Hitachi’s products are requested

to notify the relevant Hitachi sales offices when planning to use the products in MEDICAL

APPLICATIONS.
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Revision Record

Contents of Modification Drawn by Approved by
Oct. 19, 1995 Initial issue Y. Takahashi K. Hayakawa
Dec. 25, 1995  Deletion of preliminary J. Miyake K. Hayakawa

Timing waveforms
Deletion of note: tog, 2= toye

May. 30, 1996

Addition of HM51W17805B-6 Series
Addtion of HU51W17805BTS/BLTS Series (TTP-
28DB)
Addition of HU51W17805BS/BLS Series (CP-28DNA)
DC characteristics
Voymin: 2Vito24V
AC characteristics
Change of notes18 and 25
Timing waveforms
Change of early write cycle and EDO page mode
early write cycle
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