HMS1W17805B Series

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

HITACHI

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

Description

The Hitachi HM51W17805B 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 HM51W17805B to be packaged in standard 28-pin plastic SOJ and 28-pin TSOP.

Features

* Single 3.3V (20.3V)
* High speed
— Access time: 60 ns/70 ns/80 ns (max)
* Low power dissipation
— Active mode: 432mW/396 mW/360 mW (max)
— Standby mode : 7.2 mW (max)
: 0.54 mW (max) (L-version)
¢ EDO page mode capability
* Long refresh period
— 2048 refresh cycles : 32 ms
: 128 ms (L-version)
* 4 variations of refresh
— m—only refresh
— CAS-before-RAS refresh
— Hidden refresh
— Self refresh (L.-version)

¢ Battery backup operation (L-version)

This specification is fully compatible with the 16-Mbit DRAM specifications from TEXAS
INSTRUMENTS.
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HMS51W17805B 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

HMS51W17805BLJ-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)
HM51W178058TS-7*' 70 ns

HM51W17805BTS-8*" 80 ns

HM51W17805BLTS-6*' 60 ns

HM51W17805BLTS-7*' 70 ns

HM51W17805BLTS-8*' 80 ns

Note: 1. Under development

B 449203 0027052 027 WA
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HMS51W17805B Series

Pin Arrangement

HM51W178058J/BLJ Series
HM51W17805BS/BLS Series
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Pin Description

Pin Name Function

A0 to A10 Address input
* Row/Refresh address AO to A10
¢ Column address AO to A9

/00 to 1VO7 Data input/data output

RAS Row address strobe

CAS Column address strobe

WE Read/Write enable

OE Output enable

Ve Power supply

Ves Ground

NC No connection
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HM51W17805B Series

Block Diagram
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Absolute Maximum Ratings

Parameter Symbol Value Unit

B 4496203 0027054 A9TT 1A

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



HMS51W17805B Series

Voltage on any pin relative to Vg V; —0.5t0 V; + 0.5 (£ 4.6 V (max)) \Y
Supply voltage relative to Vg Ve -0.5t0 +4.6 \4
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 Vee 3.0 3.3 3.6 \ 1
Input high voltage Vi 2.0 — Ve +03 V 1
Input low voltage V. -0.3 — 0.8 \' 1

Note: 1. All voltage referred to V.

B u4y9L203 0027055 836 W
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HMS51W17805B Series

DC Characteristics (Ta= 010 +70°C, Voc =33 V103V, V=0V)

HM51W178058
-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Test Conditions
Operating current™ ™ leo — 120 — 110 — 100 mA t,.=min
Standby current lce - 2 —_ 2 = 2 mA TTL interface
RAS, CAS =V,
Dout = High-Z
— 1 — 1 — 1 mA  CMOS interface
RAS, CAS 2V, - 0.2V
Dout = High-Z
Standby current (L-version) lees — 150 — 150 — 150 puA CMOS interface
RAS, CAS 2 V.- 0.2V
Dout = High-Z
RAS-only refresh current? beca — 120 — 110 — 100 mA tgp.=min
Standby current™ lees — 5 — 5§ — 5 mA RAS =V,
CAS =V,
Dout = enable
CAS-before-RAS refresh current |, — 120 — 110 — 100 mA t,.=min
EDO page mode current™ ™ leey — 120 — 110 — 100 mA t,.c =min
Battery backup current™ bocro — 400 — 400 — 400 pA CMOS interface
{Standby with CBR refresh) Dout = High-Z
({L-version) CBR refresh: to. = 62.5 us
tras < 0.3 s
Self refresh mode current leet — 250 — 250 — 250 pA CMOSinterface
(L-version) RAS, CAS <0.2v
Dout = High-Z
Input leakage current I -10 10 -10 10 -10 10 pLA OV<Vin<46V
Output leakage current lo -10 10 =10 10 -10 10 pA O0OV<Vout<46V
Dout = disable
Output high voltage Vou 24 Vg, 24 Vi, 24 V. V High lout = -2 mA
Output low voltage Voo o] 04 O 04 0O 04 V Low lout =2 mA

Notes: 1. I, depends on output load condition when the device is selected. loc 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).

B 4496203 002705k 772 WE
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HMS1W17805SB Series

Capacitance (Ta =25°C, V=33V +03V)

Parameter Symbol Typ Max Unit Notes
Input capacitance (Address) C, - 5 pF 1
Input capacitance (Clocks) C.2 — 7 pF 1
Cutput 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=01to +70°C, V. =33V 103V, V=0 V)" "2"8

Test Conditions

* Inputrise and fall time: 2 ns

* Inputlevels: Vi =0V, V=3V

* Input timing reference levels: 0.8 V,2.0V

¢ Output timing reference levels: 0.8 V,2.0V

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

I 4496203 0027057 &09 WA
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HMS51W17805B 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 the 104 — 124 — 144 — ns
RAS precharge time trp 40 — 50 — 60 — ns
CAS precharge time ten 10 — 13 - 15 — ns
RAS pulse width taas 60 10000 70 10000 80 10000 ns
CAS pulse width toas 10 10000 13 10000 15 10000 ns

Row address setup time tn O — 0 — 0 —  ns B
Row address hold time than 10 — 10 —_ 10 —_— ns
Column address setup time tasc 0 —_ 0 — 0 — ns
Column address hold time toan 10 — 13 — 15 — ns
RAS to CAS delay time tco 20 45 20 52 20 60 ns 3
RAS to column address delay time trao 15 30 15 35 15 40 ns
RAS hold time thsy 15 — 18 — 20 — ns
CAS hold time tosn 48 — 58 — 68 — ns
CAS to RAS precharge time terp 5 - 5 — 5 — ns

OE to Din delay time toen 15 — 18 — 20 — ns 5
OE delay time from Din tozo — — 0 — ns 6
CAS delay time from Din tozc — — 0 — ns 6
Transition time (rise and fall) tr 2 50 2 50 2 50 ns 7

B 44596203 0027058 545 EA
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HMS1W17805B Series

Read Cycle
HM51W17805B
-6 -7 -8

Parameter Symbol Min Max Min Max Min Max Unit Notes
Access time from RAS trac — 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 trcs — 0 — — ns
Read command hold time to CAS tecn — 0 — — ns 12
Read command hold time from RAS tacun 60 - 70 —_ 80 — ns
Read command hold time to RAS thmu 0 — 0 — 0 — ns 12
Column address to RAS lead time tha 30 — 35 — 40 — ns
Column address to CAS lead time tea 18 — 23 — 28 — ns
CAS to output in low-Z tos 0 — 0 — 0 — ns
Output data hold time ton 3 —_ 3 —_ 3 - ns 20
Output data hold time from OE toro 3 — 3 — 3 — ns
Output buffer turn-off time torr - 15 — 15 —_ 15 ns 13,20
Output butfer turn-off to OE toez — 15 -— 15 — 15 ns 13
CAS to Din delay time teon 15 — 18 — 20 — ns 5
Output data hold time from RAS tour 3 — 3 — 3 — ns 20
Output buffer turn-off to RAS torn — 15 — 15 — 15 ns 20
Output buffer turn-off to WE twez — 15 — 15 — 15 ns
WE to Din delay time twen 15 — 18 — 20 — ns
RAS to Din delay time troo 15 — 18 — 20 — ns

B 44965203 0027059 481 N
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HMS1W17805B Series

Write Cycle
HM51wW178058
-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 twch 10 — 13 — 15 — ns
Write command pulse width twe 10 — 10 — 10 — ns
Write command to RAS lead time taw 10 — 13 — 15 — ns
Write command to CAS lead time tow 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 tawe 149 — 176 — 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 tawo 52 — 60 — 67 — ns 14
OE hold time from WE toew 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) tesn 5 — 5 —_ 5 — ns
CAS hold time (CBR refresh cycle) tenn 10 — 10 — 10 — ns
WE setup time (CBR refresh cycle) twre 0 — 0 — 0 —_— ns
WE hold time (CBR refresh cycle) twan 10 — 10 — 10 — ns
RAS precharge to CAS hold time tree 0 — 0 —_ 0 — ns
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HMS1W17805B Series

EDO Page Mode Cycle
HM51W17805B
-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
EDO page mode cycle time tirc 25 — 30 — 35 —_ ns 19
EDO page mode RAS pulse width g —_ 100000 — 100000 — 100000 ns 16
Access time from CAS precharge  tp, — 35 — 40 —_ 45 ns 9,17
RAS hold time from CAS precharge t.op, 35 — 40 — 45 — ns
Output data hold time from CAS low g, 3 — 3 — 3 — ns 9,17
CAS hold time referred OE tooL 10 — 13 — 15 — ns
CAS to OE setup time teor 5 — 5 — 5 — ns
Read command hold time from CAS t.,. 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 tierwe 79 — 90 — 99 — ns
cycle time
WE delay time from CAS precharge topw 54 — 62 — 69 — ns 14
Refresh
Parameter Symbol Max Unit Note
Refresh period taer 32 ms 2048 cycles
Refresh period (L-version) trer 128 ms 2048 cycles
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) taes 110 —_— 130 — 150 — ns
CAS hold time (self refresh) tons -50 — -50 — -50 — ns

B 449k203 0027061 O3T WM
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HM51W17805B Series

Notes: 1. AC measurements assume t; = 2 ns.

2. Aninitial 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 g, (max) limit insures that t,.c (max) can be met, ty., (max) is specified as
a reference point only; if t;; is greater than the specified tp., (max) limit, then access time is
controlled exclusively by t.,..

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

5. Either to, or top; must be satisfied.

6. Either ty,, or ty;c 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 tpcg < thop (Max) and tgap < teap (Max). If taep OF tg,, 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 taep = taep (Max) and tay < thap (Max).

11. Assumes that tgop < thep (Max) and tpp 2 tg,p (Max).

12. Either tge, Or tyg, must be satisfied for a read cycles.

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

14. tyes, thwos towns tawn @nd toqy, are not restrictive operating parameters. They are included in the
data sheet as electrical characteristics only; if tyes = tyes (min), the cycle is an early write cycle
and the data out pin will remain open circuit (high impedance) throughout the entire cycle; if
tawp 2 tawp (MIN), topn = toup (MIN), and ty,y > by (MIN), or toun 2 towp (MINY, tan 2 tawp (Min) and
terw 2 topw (mMin), 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. taaer defines RAS pulse width in EDO page mode cycles.

17. Access time is determined by the longest among t,,, tc.c and tq.,-

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

B 4496203 00270bke2 T?6 W
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HM51W17805B Series

19.

20

21,
22,
23.
24,

25.

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003

tec (Min) can be achieved during a series of EDO page mode write cycles or EDO page mode
read cycies. 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 (tc,s + tcp + 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 ty,s and to,, and between toe, and to..

Please do not use tg,ge timing, 10 ps < tpaes < 100 ps. During this period, the device is in
transition state from normal operation mode to self refresh mode. If ty,e > 100 us, then RAS
precharge time should use t. instaed of ..

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 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.

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, (Mmax), L: V, (min) <V, <V, (max))

/1l Invalid Dout

When the address, clock and input pins are not described on timing waveforms, their pins must
be applied V,orV,.
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HM51W17805B Series

Timing Waveforms'*

Read Cycle
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HMS51W17805B Series

Early Write Cycle
tRe _
tras I trP
Y
RAS N
N 7
tosH < {CRP -
tRCD tRSH -
T - 1CAS

N /

CAS X 7
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N 7
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HMS1W17805B Series

Delayed Write Cycle™?
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HMS51W17805B Series

Read-Modify-Write Cycle'?
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HM51W17805B Series

RAS-Only Refresh Cycle
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HMS1W17805B Series

CAS-Before-RAS Refresh Cycle

» tRC -
‘ RP | < RAS - trRp
RAS /] N N\
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CAS /
Z
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>
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HMS31W17805B Series

Hidden Refresh Cycle
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HM51W17805B Series

EDO Page Mode Read Cycle
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HMS1W17805B Series

EDO Page Mode Early Write Cycle
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HMS51W17805B Series

EDO Page Mode Delayed Write Cycle™®
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HMS51W17805B Series

EDO Page Mode Read-Modify-Write Cycle’'®
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HMS1W17805B Series

EDO Page Mode Mix Cycle (1)
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HM51W17805B Series

EDO Page Mode Mix Cycle (2)
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HMS1W17805B Series

Self Refresh Cycle (L-version)*2! 22324

0
>
%

Dout

B tRp trAsS - tRPS
\R 7
tt
tRPC T
tcp | lcsSR tcHs
4 \
twRp | |twRH

(

tcrP
e C

_torm

. OFF

High-Z

M 4u9k6203 0027077 uT? HH

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003




HMS51W17805B Series

Package Dimensions

HM51W17805BJ/BLJ Series (CP-28DA)

Unit: mm
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HMS51W17805B Series

Package Dimensions (cont)

HMS51W17805BTT/BLTT Series (TTP-28DA) Unit: mm
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HMS51W17805B Series

When using this document, keep the following in mind:

—

This document may, wholly or partially, be subject to change without notice.

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.

N

w

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.

b

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.

bt

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

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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HMS51W17805B Series

Revision Record

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

Timing waveforms
Deletion of note: tog, = towe

2.0 May. 30, 1996

Addition of HM51W17805B-6 Series
Addtion of HM51W17805BTS/BLTS Series (TTP-
280B)
Addition of HM51W17805BS/BLS Series (CP-28DNA)
DC characteristics
Vo min: 2Vta24V
AC characteristics
Change of notes18 and 25
Timing waveforms
Change of early write cycle and EDC page mode
early write cycle
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