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Description

The Hitachit HM51W16160B Series, HM51W18160B Series aree CMOS dynamic RAMs
organized as 1,048,576-word x 16-bit. They employ the most advanced CMOS technology
for high performance and low power. The HM51W16160B Series, HMS51W18160B Series

offer Fast Page Mode as a high speed access mode.

Features
¢ Single 3.3V (x0.3V)
¢ High speed
— Access time: 60 ns/70 ns/80 ns (max)
¢ Low power dissipation
—Active mode: 360 mW/324 mW/288 mW (max) (HMS51W16160B Series)
612 mW/540 mW/468 mW (max) (HM51W18160B Series)
—Standby mode : 7.2 mW (max)
: 0.54 mW (max) (L-version)
* Fast page mode capability
* Long refresh period
—4096 refresh cycles : 64 ms (HMS51W16160B Series)
: 128 ms (L-version)
— 1024 refresh cycles : 16 ms (HMS51W18160B Series)
: 128 ms (L-version)
Preliminary: This document contains information on a new product. Specifications and
information contained herein are subject to change without notice.
This specification is fully compatible with the 16-Mbit DRAM specifications from TEXAS
INSTRUMENTS.
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HMS51W16160B Series, HM51W18160B Series

* 4 variations of refresh
—RAS-only refresh

—CAS-before-RAS refresh

— Hidden refresh

— Self refresh (L-version)

» 2CAS-byte control
* Battery backup operation (L-version)

Ordering Information

Package

400-mil 42-pin plastic SOJ (CP-42D)

Type No. Access time
HM51W161608J-6 60 ns
HM51W16160BJ-7 70 ns
HM51W16160BJ-8 80ns
HM51W16160BLJ-6 60 ns
HM51W16160BLJ-7 70 ns
HM51W16160BLJ-8 80 ns
HM51W181608J-6 60 ns
HM51W18160BJ-7 70ns
HM51W18160BJ-8 80 ns
HM51W18160BLJ-6 60 ns
HM51W18160BLJ-7 70 ns
HM51W18160BLJ-8 80 ns
HM51W16160BTT-6 60 ns
HM51W16160BTT-7 70 ns
HM51W16160BTT-8 80 ns
HM51W16160BLTT-6 60 ns
HM51W16160BLTT-7 70 ns
HM51W16160BLTT-8 80 ns
HM51W18160BTT-6 60 ns
HM51W18160BTT-7 70 ns
HM51W18160BTT-8 80 ns
HM51W18160BLTT-6 60 ns
HM51W18160BLTT-7 70 ns
HM51W18160BLTT-8 80 ns

400-mil 50-pin plastic TSOP Il (TTP-50/44DC)
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Pin Arrangement

HM51W16160BJ/BLJ Series

HM51W16160BTT/BLTT Series

& |
VCC E 1 42 J VSS \Vole} E 10 50 jVSS
o0 [ 2 4111 vots voo ]2 49| 111015
o1 13 48[ 11/014
vo1 |3 40|[_] vor4 voz (4 471013
Ll 39| Jvo13 2
Vo2 o3 [5 46 1012
vo3 [ |5 38| _]vo12 Voo L6 45 Veg
e L8 37| ] vsg voa (|7 44 [ Jyo11
oa [ |7 36| 011 vos (|8 43 Jvoto
vos [ |8 35{ | vo10 voe L] 9 42109
vos [_|| 9 34| ] vog vo7 L]10 41|_yos
vor [|| 10 33| ] vos NC L1 a0l INC
NG [l 11 32| Inc
NC [ 12 31 LCAS
e 30%%% N []15 36| _INC
hhad== o Nc []16 35 JLCAS
RAS% 14 29|[ 1GE we []17 34| 1UCAS
A11 [ |15 281 ] A9 RAS [ |18 33| JOE
A0 [ |16 27\ ] a8 a1t []19 32 ]A9
a0 []|17 26 ] A7 ato []20 31 []As
A1 [ 18 25| ] a6 a0 []21 30 ] A7
Az [ 19 24( ] as A1 Ezz : ZQ%AS
A3 [|20 23 ] A4 A2 [:23 283"5
VCC {: 29 22 :} VSS A3 l: 4 27 :]A4
Voo {25 26 [ Jvgg
{Top view) (Top view)

Pin Description

Pin name Function

A0 to A1 Address input

— Column address

— Row/Refresh address |AQ to A11

AQ to A7

/00 to 1/015 | Data input/Data output

RAS Row address strobe

UCAS, LCAS  Column address strobe a
WE 'Read/Write enable

OE Output enable o
>VCC | Power supply N
Ves Ground —
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Pin Arrangement

HM51W18160BJ/BLJ Series

\

HM51W18160BTT/BLTT Series

vV
cc 10 50 ] Vss
Voo L1 2| ] vss Vo0 [ o 29 [] V015
1700[ || 2 41| ] vo1s Vo1 Flg 28] 1014
o1 || 3 40|_] vo1a Vo2 7 [ V013
vo2[_Jia 39|_] vo13 103 5 46 ] 1012
o3[l s 38|_] vo12 Vee s 45 [ ] Vs
ecl |6 37\ ) Ves /04 7 7 44 ] VO11
oal | 7 36| ] vO11 /05 [ g 43[ ] ¥O10
o5 |i 8 35\ 1 1010 1706 g 42 [ ] 109
voe[ | 9 34| ] wo9 Y07 [ 10 41| ] vos
vo7[ | 10 33| ] wos NC 11 40[JNC
NC 1 32 ] NC
EC_E; 12 31| ] LCAS NC 15 36 ] NC
WE [ 13 30| ] UCAs NC 16 35| ] LCAS
R_AS,E 14 20\ ] OE WE 47 34| ] UCAS
NC [ 115 28l ] A9 RAS [ 18 33| ] OE
NC [ ]/16 27/ | A8 NC [T1g 32 ] A9
A0 []l17 26| ] A7 NC 2o 311 A8
At []|18 25 ] A6 A0 [T29 30[] A7
A2 [l19 24 ] A5 Al ez 29[ ] A8
A3 [ |20 23] A4 A2 23 28] A5
i V. [:21 22:]\/ A3 E24 27]A4
ce ss Ve [ 25 26| ] Vgg
i (Top view) (Top view)
|
Pin Description
Pin name Function
AC to A9 Address input
— Row/Refresh address A0 to A9
— Column address 1A0 to A9
I/00 to /015 | Data input/Data output
RAS ;Row address strobe
UCAS, LCAS |Column address strobe
WE iRead/Write enable
OE Output enable
Vee Power supply
Ve Ground
NC No connection

HITACHI
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Block Diagram
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Row decoder & driver

Row decoder & driver

Sense amp. & VO bus
256Kk memory cell array
Sense amp. § VO bus
256k rnermory celt array
[ Senseamp KT0Bw ]
258k remory cell array
Sense amp. & 1O bus

256k memary cell amay
Sense amp. & 10 bus
256k memory cell amay
Sense amp. & 1K) bus
256k memaory celt array

‘-256( memory cell array "
Sense gmp. & VO bus

fjl»*{ VO11 buffer }kq Vo1

/010 buffer

256k memory coll array
Senss amp. & VO bus

2668k memory coll array

| Senseamp. & Obus |

2568k memory cell array
Sense amp. & VO bus

/014 bufter #1014

288k memory cell array
Sense amp. A VD bus
258k memory cedl array

256k memory celt array
Sense amp. & VO bus
256k mamory celt array
Sonse amp. § VO bus
256k memory cell aray

Sense amp. & VO bus

Senseamp. & YO bus |

[Column decoder & driver]

]

o

11015 buffer o1

\
L

2564 memory cell amay

. Senseamp. & KObus
256k memory cell array

A I
256k memory cell amay
Sense amp. 8 1O bus

.

258k memory cell array
Sense amp. & VO bus
256k mgsmory cefl aray
Sense amp. & U bus

H /08 buffer l‘~ e :}

*

256k memory cell artay

_______ Serseamp §¥0bus |
258k memory cell aray

8

Sense amp. & VO bus

VOB butfer %—a

256k mernory csll armay

—_Serise amp. B0 Dus |
256k memory cell array

Sense amp. & YO bus

256k memory celt array

Sense amp. 8 1K) bus

vO12

256k memory cell array

| ,‘} /012 bufter

Sense amp. & VO bus

256k memory cek array

|——.—_Sense am -
236k memory celt aray

258k memory cell array

Tl
$ Y013 buffer 013

Serse amp. 3 YO bus

256k rnemory celt array

Sense amp. & VO bus

Column address buﬁer} i Row address buffer E

.

Address A0 to A7 : HM51W161608 |
Address AO to A9: HM51W181608 |

Address AO to A11: HM51W161608
Address AO to A9: HM51W18160B
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Truth Table

RAS LCAS UCAS W OE Output Operation

H D D D D Open Standby

L L H H L Valid Lower byte Read cycle

L H L H L Valid Upper byte

L L L H L Valid Word

L L H L*? D Open Lower byte Early write cycle

L H L L*? D Opén Upper byte

L L L L*? D Open Word

L L H L2 H Undefined Lowerbyte Delayed write cycle

L H L L+ H Undefined Upper byte

L L L L H Undefined  Word

L L H' HtoL LtoH Vali'c‘im Lower byte Read-modify-write &cle

L H L HtoL LtoH VaTié Upper byte

L L L HtolL LtoH \Valid Word

L H H D D Open Word RAS-only refresh cycle
HiolL H L D D Open Word CAS-before-RAS refresh cycle or
Htol L H D D Open V\;brd Self refresh cycle (L-version)
HtoL L L D D Open Word

L L L H H Open - Read cycle (Output dlsabled)

Notes: 1. H: High (inactive) L: Low (active) D: HorlL

2.

3.

twes 20 ns  Early write cycle
twes < 0 ns  Delayed write cycle
Mode is determined by the OR function of the UCAS and LCAS. (Mode is set by the earliest of

UCAS and LCAS active edge and reset by the latest of UCAS and LCAS inactive edge.) However
write OPERATION and output HIZ control are done independently by each UCAS, LCAS.

ex. if RAS = Hto L, UCAS = H, LCAS =L, then CAS-before-RAS refresh cycle is selected.
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Absolute Maximum Ratings

Parameter Symbol Value Unit
Voltage on any pin relative to Vg V; -05t0 V. + 0.5(< 4.6V (max)) \

Supply voltage relative to Vg Vee ~-0.5t04.6 Vv

Short circuit output current jout 50 mA

Power dissipation P, 1.0 w
Operating temperature Topr 0to+70 °C o
Storage temperature Tstg -85 to0 +125 °C

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

Parameter Symbol Min Typ Max Unit Notes
Supply voltage Vee 3.0 3.3 3.6 \' 1,2

Input high voltage Vi 2.0 — Vc+03 V 1

Input low voltage v, 0.3 — 0.8 v 1 )

Notes: 1. All voltage referred to Vg

2. The supply voltage with all V. pins must be on the same level. The supply voltage with all Vg pins
must be on the same level.
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D C C h ar acteristics
(Ta=0to+70°C, V=33V 03V, V,=0V)HMS51W16160B Series)
HM51W16160B
-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Test conditions
Operating current*" *2 leer — 100 —~ 90 — 80 mMA t,.=min
Standby current leca - 2 — 2 _ 2 mA  TTL interface
RAS, UCAS, LCAS =V,
Dout = High-Z
- 1 — 1 — 1 mA  CMOS interface
RAS, UCAS,
LCAS 2V, -02V
Dout = High-Z
Standby current bece — 150 — 150 — 150 pA CMOS interface
(L-version) RAS, UCAS,
LCAS >V, ~02V
Dout = High-Z
RAS-only refresh current*? |, — 100 — 90 — 80 mA t,=min
Standby current*’ bees — 5 — 5 — 5 mA RAS =V,
UCAS, LCAS =V,
Dout = enable
CAS-before-RAS refresh lecs — 100 -~ 80 — 80 mA tg.=min
current
Fast page mode current*"** |, — 100 — 90 — 80 mA t.=min
Battery backup current™ lecro — 400 — 400 — 400 pA CMGOS interface
{Standby with CBR refresh) Dout = High-Z
(L-version) CBR refresh: t,. = 31.3us
taas $ 0.3 us
Self refresh mode current leent — 250 — 250 — 250 uA CMOS interface
(L-version) RAS, UCAS, LCAS <0.2V
Dout = High-Z
Input leakage current I -10 10 -10 10 -10 10 pA 0V<Ving46V
Output leakage current lo -10 10 -10 10 -10 10 pA OV<Vout<4BV
Dout = disable
Output high voltage Von 24 V. 24 V., 24 V. V High lout = -2 mA
Cutput low voitage Vo 0 04 O 04 O 04 V Low lout = 2 mA
Notes: 1. I, 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 UCAS and LCAS = V,,,.
4. V2V, -02V,0VsV <02V
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D C C h ar act eristiocs
(Ta=01t0 +70°C, Vo = 3.3 V£ 0.3V, V= 0 V) (HM51W18160B Series)
HM51W18160B
-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Test conditions
Operating current*' *? beer — 170 — 150 — 130 mA t,.=min
Standby current lecs — 2 -— 2 — 2 mA  TTL interface
RAS, UCAS,LCAS =V,
Dout = High-Z
— 1 —_— 1 —_ 1 mA CMOS interface
RAS, UCAS,
LCAS 2V . -02V
Dout = High-Z
Standby current loce — 150 — 150 — 150 pA CMOS interface
(L-version) RAS, UCAS,
LCAS 2V . -02V
Dout = High-Z
RAS-only refresh current?® |, — 170 — 150 — 130 mA t,.=min
Standby current™’ lees — 5 -~ 5 - 5 mA RAS =V,

UCAS,LCAS =V,
Dout = enable

CAS-before-RAS refresh locs — 170 — 150 — 130 mA tg.=min

current

Fast page mode current*"** |, — 170 — 150 — 130 mA t..=min

Battery backup current** lecto — 400 — 400 — 400 pA CMOS interface

(Standby with CBR refresh) Dout = High-Z

{L-version) CBR refresh: t;c = 125 us
taas S 0.3 us

Self refresh mode current leens — 250 — 250 — 250 pA CMOS interface

(L-version) RAS, UCAS,LCAS <02V
Dout = High-Z

Input leakage current I, -10 10 -10 10 -10 10 pA O0OV<Vins4bV

Qutput leakage current lo -i0 10 -10 10 -10 10 pA OV <Vout<46V
Dout = disable

Output high voltage Vou 24 V. 24 V. 24 Vo, V High lout = -2 mA

Output low voltage Va 0 04 O 04 O 04 V Low lout =2 mA

Notes: 1. I depends on output load condition when the device is selected. 1. 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 UCAS and LCAS =V,
4. V, 2V, -02V,0VV, <02V,

HITACHI
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Capacitance (Ta =25°C, V. =33V 03V)

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

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

HITACHI
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HMS51W16160B Series, HM51W18160B Series
AC Characteristics (Ta = 01to +70°C, V. =33 V03 V, V=0 V) *! #> #!18%19. %20

Test Conditions

* Inputrise and fall time: 5 ns

* Input timing reference levels: 0.8V, 2.0V

* Qutput timing reference levels: 0.8 V,20V

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

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

HM51W16160B/HM51W18160B

-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
Random read or write cycle time tec 110 — 130 — 150 — ns
RAS precharge time top 40 — 50 — 60 — ns
CAS precharge time tep 10 — 100 — 10 — ns
RAS pulse width tons 60 10000 70 10000 80 10000 ns )
CAS pulse width teas 15 10000 18 10000 20 10000 ns
Row address setup time tasa 0 — 0 — 0 — ns
Row address hold time ton 10 — 10 — 10 — ns
Column address setup time tasc 0 — 0 — 0 . ns 21
Column address hold time tean 10 — 15 — 15 — ns 21
RAS to CAS delay time taco 20 45 20 52 20 60 ns
RAS to column address delay time t.,, 15 30 15 35 15 40 ns
RAS hold time trsn 15— 18 — 0 — ns
CAS hold time tos 60 — 70 — 8 — ns 23
CAS to RAS precharge time teonp 5 — 5 — 5 — ns 22
OE to Din delay time toen i5 — 18 —s 20 — ns 5
OE delay time from Din tozo 0 — 0 — 0 — ns 6
CAS delay time from Din torc 0 — 0 — 0 - ns 6
Transition time (rise and fall) t; 3 50 3 50 3 50 ns 7

11
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Read Cycle

HM51W16160B/HM51W18160B

-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
Access time from RAS trac — 60 — 70 — 80 ns 89
Access time from CAS tenc — 15— 18 — 20 ns 91017
Access time from address taa — 30 — 35 — 40 ns 9, 11,17 7
Access time from OE toea — 15 — 18 — 20 ns 9, 25_, o
Read command setup time tacs 0 — 0 — 0 - Fus
Read command hold time to CAS  t., 0 — 0 - 0 — ns 12,22
Read command hold time to RAS  t.., 5 — 5 — 5 — ns 12
Column address to RAS lead time ., 30 — K1 J— 40 — ns
Column address to CAS lead time  tg, 30 — R 40 — ns .
CAS to output in low-Z tos 0 — 0 —_— 0 — ns
Output data hold time tou 3 — 3 — 3 e ns
Output data hold time from OE to_,,o 3 — 3 — 3 — ns
Output buffer turn-off time torr — 15 - 15 — 15 ns 13
Output buffer tum-off to OE toez — 15 — 15 — 15  ns 13
CAS to Din delay time tep 15 — 18 — 20 — ns 5
Write Cycle

HM51W16160B/HM51W18160B

-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
Write command setup time twes 0 — 0 — 0 — ns 14,21
Write command hold time twen 10— 15 — 15 — ns 21
Write command pulse width twp 10 — 10 — 10 o ns h
Write command to RAS lead time  t.,, 15  — 18— 20 — ns
Write command to CAS lead time  t,, 15— 18 — 20 — ns 23
Data-in setup time tos 0 — 0 — 0 — ns 15,23
Data-in hold time ton 10 — 15 — 15 — ns 15,23

HITACH!
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Read-Modify-Write Cycle

HM51W16160B/HM51W18160B

-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
Read-modify-write cycle time tawe 155 — 181 — 205 — ns
RAS to WE delay time v tawo 85 — 98 — 110 — ns 14
CAStoWEdelaytme  t,, 40 — 46 -— 50 — ns 14
Column address to WE delay time  t,,, 55 — 63 — 70 — ns 14
OF hold time from WE toen 5 — 18 — 20 - s
Refresh Cycle

HM51W16160B/HM51W18160B

-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
CAS setup time (CBR refresh cycle) t.qq 5 — 5 —_ 5 — ns 21
CAS hoid time (CBR refresh cycle) tom 10 — 10 — 10 — ns 22
RAS precharge to CAS hold time  t.c o - 0 — 0 — ns 20
Fast Page Mode Cycle

HM51W16160B/HM51W18160B

-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
Fast page mode cycle time tee 40 — 45 — 50 — ns
Fast page mode RAS pulse width t,e  — 100000 — 100000 — 100000 ns 16
Access time from CAS precharge i, — 3  — 40 - — 45 ns 9,17, 22
RAS hold time from CAS precharge ten. L J— 40 45 ns -

HITACHI
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Fast Page Mode Read-Modify-Write Cycle

HM51W16160B/HM51W18160B

-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
Fast page mode read-modify-write  tpauc 85 — 96 e 105 — ns
cycle time
WE delay time from CAS precharge tcy 60 — 68 — 75— ns 14,22
Refresh (HMS1W16160B Series)
Parameter Symbol Max Unit Note
Refresh period taer 64 ms 4096 cycles
Refresh period (L-version) toer o 128 ms 4096 cycles )
Refresh (HMS51W18160B Series)
Parameter Symbol Max Unit Note
Refresh period trer 16 ms 1024 cycles
Refresh period (L-version) trer 128 N rr;s 1 024Eycles
Self Refresh Mode (L-version)

HM51W16160BL/HM51W18160BL

-6 -7 -8
Parameter Symbol Min Max Min Max Min Max  Unit Notes
RAS pulse width (Self refresh) trass 100 — 100 — 100 — us 26
RAS precharge time (Self refresh)  t.pq 110 — 130 — 150 — ns
CAS hold time (Self refresh) tous -50 — -50 — -50 — ns

HITACHI
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Notes: 1. AC measuremenis assume t; = 5 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, t., (max) is specified as a
reference point only; if t,., is greater than the specified t.., (max) limit, then access time is
controlled exciusively by t ...

4. Operation with the t,,, (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 t.,, (max) limit, then access time is
controlled exclusively by t,,.

5. Either t,, or to, must be satisfied.

6. Either t,,, or i, 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 t,p < tae, (Max) and toy <t (Max). If tog, Or ta,p 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. (V, =2.0V, V., =0.8 V)

10. Assumes that too, 2 thep (Max) and toey + loae (Max) 2t + te, (Max).

11. Assumes that tan 2 taap (Max) and taey + toae (Max) < tpap + tas (Max).

12. Either t,,, or to5, must be satisfied for a read cycles.

13. 1o (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. tawo: towns tawo @Nd tepy are not restrictive operating parameters. They are included in the data
sheet as electrical characteristics only; if 1,,cs 2 twes (Min), the cycle is an early write cycle and the
data out pin will remain open circuit (high impedance) throughout the entire cycle; if thup 2 tawp
(Min), towp 2 towp (MIN), aNd L, 2 L (MIN), OF toy 2 toun (MIN), tuwp 2 tawe (MIN) and tepy, = topw
(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 UCAS and LCAS leading edge in early write cycles and to WE
leading edge in delayed write or read-modify-write cycles.

16. 1,5 defines RAS pulse width in fast page mode cycles.

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

18. In delayed write or read-modify-write cycles, OE must disable output buffer prior to applying data to
the device. After RAS is reset, if ., 2 tow, the /O pin will remain open circuit (high impedance); if
toen < toww, invalid data will be out at each l/O.

19. When both UCAS and LCAS go low at the same time, all 16-bit data are written into the device.
UCAS and LCAS cannot be staggered within the same write/read cycles.

20. All the V. and Vg pins shall be supplied with the same voltages.

21 taee, tonm tacs: twess twer tesn @Nd b are determined by the earlier falling edge of UCAS or LCAS.
22 tenes torms taom topa @NG Ly are determined by the later rising edge of UCAS or LCAS.

23. tom, o and to should be satisfied by both UCAS and LCAS.

24.1., is determined by the time that both UCAS and LCAS are high.

25. 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 V/Vg
line noise, which causes to degrade V,, min/V,_ max level.

26. Please do not use t,,. timing, 10 us < t,,55 < 100 us. During this period, the device is in transition
state from normal operation mode to self refresh mode. If t.,., > 100 us, then RAS precharge time
should use tpg instead of t,.

15
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27.1f 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.

28. if you use RAS only refresh or CBR burst refresh mode in normal read/write cycle, 4096 or 1024
cycles (4096 cycles: HM51W16160B Series, 1024 cycles: HM51W18160B Series) of distributed
CBR refresh with 15.6 us interval should be executed within 64 or 16 ms (64 ms: HM51W16160B,
16 ms: HM51W18160B) immediately after exiting from and before entering into the self refresh
mode.

29. Repetitive self refresh mode without refreshing all memory is not allowed. Once you exit from seif
fresh mode, all memory cells need to be refreshed before re-entering the self refresh mode again.

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

[ ] Invalid Dout
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Notes concerning 2CAS control

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

1. Each of the UCAS/LCAS should satisfy the timing specifications individually.

2. Different operation mode for upper/lower byte is not allowed; such as following.

RAS \ /
Delayed write
UCAS \ /

Early write
LCAS \
WE \

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

w O\ -

LCAS /

tuL

4. Byte control operation by remaining UCAS or LCAS high is guaranteed.

17
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Timing Waveforms*”

Read Cycle
e tRC e .
- —— 'mas o » e BP
RAS N /! N
X 7 A _
. tcsH R lcre ol
; tRCD tASH :
e L e
U e e . 1CAS
: i . i
p 0
UCAS ! 7(
LCAS | —
e mAD [ tRAL ’
‘ . tcAL ,; 1
{ tASR| tra tasc | tean, n
( 7 ] i ‘
) RWAN /
Address Row Column | ) >\
} . , VAV / N /
} ; tRRH, |
tRCSle_ s - tRCH
_., A /\[ AN ¥ \
WE EEQ\/&Q/ ; K
!
_ ltozg __tcop
iah- ‘ N
X KXX - (KK
V4 ‘ /N
| ‘
| |
| |
| i t i toEA . J ot
| | 4. 1D20 | L OED I
N I AYAVAYAN
OE ( ! . X
QOO | 1 AXKXXKXXK,
T T T T T AR
i | L toEz
| 1 R
, <foac . loHo
| 4—&-»— R I toFF!
< 'RAC U e
t ! Dt
QLZJ ; <£"L]
L Ty
#\ %
Dout 4 g Dou_t £
HITACHI
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Early Write Cycle
. tRC .
tRas _ 1 trp
- N
RAS N / \
N 7
tcsH tcae .
- tRCD <« _IRSH -
Tl . _tcas
e \ /
UCAS X 7
LCAS N 7T
tasr| tRAH tasc| |tcaH
Address Row Column
twes twcH
WEX X X X X X X\ S XXX XXX XX XXX
K /
tps tpH
Din Din
High-Z**
Dout g
* OE : HorlL
» twes = twes (min)
HITACHI
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Delayed Write Cycle*'®

‘ tRC .
‘ tras trp
Ty
RAS \
tcsH . tcrp
tRCD | tRSH
tr tcas .
UCAS 7
LCAS N 7
tasr tasc| | tcaH
{
Address Row Column
t(;wl_
LRWL
tRCS twp
_ /
WE
N /
tpzc tps toH
- - -
t tOEH
g !
toep
o A N
OE /
t *_N}«‘OEZ
_&7.._}¢_
;
i High-Z
Dout '9
Invalid Dout
HITACHI
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Read-Modify-Write Cycle*'®

- tRwC e
| tRAS ol < BP |
RAS N\ / N
K 7
tr
tRCD . tcas 4 le_lCRP
|
\
; UCAS X
j LCAS K 5 |
| tRAD,
% t t t
| BLULI S .EAtu
| ! ;
| e
’ Address Row {  Column y {
\ v N \
i t t i‘
{  tReS||les| |« WD ‘CW"I :
; ! tawp _ 'tRWL \
B tRWD o dwe
| ‘ 7 ' A
e <><><>%<>Qv7 \ /BO\/% :<>\/
! \/ i 4 V4
i i
Joze
/>: : High-Z
VAV \ f
; to
<70 .
toEA
A [ B
OE /A ‘/\
DQOUUOAN |1
_tcac
- [AA .
- tRAC R
A High-Z
tcrz” ! '
—
HITACHI



HM51W16160B Series, HM51W18160B Series

RAS-Only Refresh Cycle

e tRC L
- tRAS ol | trp .
\ \
RAS N \
ty
 terp tRPC tcrp

High-Z

I

Dout




HMS51W16160B Series, HM51W18160B Series

CAS-Before-RAS Refresh Cycle

- tRe ol tRC |
e mP b tRas iy, R ||, tRAS tRp |
X / \
RAS / N \ \
T
BLila Jlrrg tchp
< tcr | | lcsn| |lchR tcp | |tcsh ICHR
UcAs \/ ¥ X X
LCAS 7 K

toFF

5{ High-Z
Dout

7
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Hidden Refresh Cycle
« tRe ole 'RC le 'R .
tRAS JRP [ tRAg) IIRE] | tRAS trp |
Y A
RAS A / \
N ]
tr
<IRSH, tcHR Jere,
« IRCD
—_— | [—_'_
UCAS 5\ 7
LCAS K 7
<« 1RAD tRAL
tasA [RAH  tasc| | toan
i B L
: s ]
Address Row Column P<
1 \ /
|
| t
tRCS RRH
v 3
\
pze, L tcop
| High-Z
3 . ign-
5 tpzo | toED
| toe
i l had
oE [ X X X X X X X X >_<>_<i
? X( 7Z
3 <lCAC L1 loEZ
| LY. . o loHo
% . !RAC loFe
tcLz toH |
4 N
N /
HITACHI
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Fast Page Mode Read Cycle
‘ tRASP N
ICPRH || | RP
Y S
RAS \ / \
N 7
tT‘
« tcsH . e tpC - IRsH,
« tRCD  Jtcas,| | tcp | (tcas,| | tcp | |Jcas | | | [cRP
UCAS 3& 71 S\ ZZ X Zz
LCAS K T ~ / N 7
B tRAL
<« 'RAD | | [tcAL le | [tCAL | |1CAL .
ASH LRAH tasg ftcaH tascl tcaH tascl tcAH
/ /
Address Row Column 1 Column 2 Column N
( T
tRcg 'RCS _ | |'RRH
 tRcs | treH| | | tRCH tRCH
. / N\ L\/ \
WE
‘lozg tbze, | toze | |
tcoo| | tcoo 1cDD
. N High-Z| | 7 High-Z| | +\/% High-Z 7
Din / § NAY —
tpzo |, tOED tbzoy, tOED tD ED
< ; | k—-«i - z, -O r~
. L % t
J— - I 7
o (0000000 /IO /X0
i\ iy N f K
tRAC . | |tcea tepal |
LY toH| taa| | | [[lOH | taa || L toH
-t -t JoHo
thEA OHO | toea OHO |
tcac|,
tcz.
Dout
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Fast Page Mode Early Write Cycle

; tRASP [ Imp
— \
RAS N \
N 7
tt
tcsH tpc tRSH
tRCD tcas tcp fcas | | ftcp fcas | tcrP
0oAS A A ‘
LCAS 3 7 3
: tascl tCAH tasg ftcan
twes| ftwed twes | twen twcs | tweH

High-Z**

Dout

* OE : HorL
** twes Z twes{min)

HITACHI
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Fast Page Mode Delayed Write Cycle*'*

_ tRASP .
_,F_EBP
N
RAS \‘
XT 7
ol tcp, tep) 109:
tesH . tre . . [RSH
lcas . CAS « lCAS
| N /[
N\ /N 7N /
tASC olLlASC RIPLES
tcaH 1 tcaH tcan
Column 1 Column 2 | Column N
tow tewl towe
tRW
trcs trcs tRCs
¥ N \ N
e X XU&XX
twp twe| | | twp
™ Lt T -4
| | |'pzctos _[tpzc tog | | tpzc tos
Lot L1DH 1oH
. Gin ‘6in 6in
on OO 1}@} ng@}_ ; ;@—
R N
tpzo ! ‘ozo | | pzo -
T ] oeny, toep toED
i
LOEH %> LOEHI«»> {OEH >
T £ y -4 Y 4 )
o= OO/ N N
torz, | torz, | o toz, ) .
ol JOEZ ol JOEZ oL JoEz
High-Z
Dout
Invalid Dout Invalid Dout Invalid Dout
HITACHI
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Fast Page Mode Read-Modify-Write Cycle*'®

_ trASP .
| |tap
RAS \“
X ]
iT - tPRWC .
tep, [ | tcp | | le—!RSH tCRP
«!RCD |, tcAas o 'CAS «  1CAS
UCAS \ Z[’B_\ ZQX Y o
LCAS K 7 K 7 N~ 7
tRAD
tASA | tasc, oLl lASC o1l tASC
tRAH tcaH tcaH tcaH
- v
Address Row Column 1 Column 2 Column N
tawp  tewd] tcepw  (towdl tcpw o tewd |
- > - > Le > |
tawp tawp X tAwD
L towp | [trcsl | | towo RCS| Il lotown | | 'RWL
N\ N Y
e % : VXXX
tRes, |11 twe m i twp | ld twe e
ol tozc tos )l tpzc 'S ||, ‘<IDZCtDS=<
foH JoH | L 1DH
K 61 K 7 6i N i
Din
4 ‘_1 / N ‘LZ i KN
toep, toED toED, '
tpzo) —w tpzg || || —>e— |tD2Ol|| || —*
LOEH e-»] 1OEH <] tOEH+—»]
| / | 4 4 Y
o OO NG N N0
} / <l0OHO > | letOHO ; TZ toHO
tOIEA L» IQEA ‘qEA -
tcaCe—| toAd e tCAQ >
taple—» tanle tan et »
TRaG | toPal+ toPA+——>
|
ol Ll fy
terz” T doez  tez [, doez  toiz l0EZ
N AN AR N
G N Q( ngh—Z
Dout i YA f
Dout N
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Self Refresh Cycle (L-version)*?-7-%.2°

{
i
| tRp tRASS | | tRes
! -~ 7
‘ RAS /
\K ]
iT N
tRPC ) lome
tep |t
L e toHs
UCAS 4 N [
LCAS /
tOFF
High-Z
Dout } g
-/
*Address, OE, WE: HorlL
HITACHI
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Package Dimensions

HM51W16160BJ/BLJ Series
HM51W18160BJ/BL]J Series (CP-42D)

Unit: mm

27.06
27.43 Max
42 22
minininininisinisainisisinfuinisisininislinl

10.16 £ 0.13
11.18 + 0.13

[0 D I N O I A O N O O o S

1 21

0.74
©
s L
H o
=g
= H
1.3 Max o i
3 [y} [Ts]
\ g ——— o
\ Il
I S ¥ ___
0.43 + 0.10 H 1.27 9.40+0.25
T ™
0] 0.10
HITACHI
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HMS51W1616 0BTT/BLTT
HM51W18160BTT/BLTT Series (TTP-50/44DC)

S eries
Unit: mm

31

20.95
21.35 Max
50 40 36 26
AARARARAARN NAAARAARARD
©
=
O '
NAASATATRIEN A Y] TUYUVYVYTUUY
11 25
0.80
027 +0.07 || /0130 11.76 + 0.20
TR ¥ — o
5 & - g —30-5
3 gl S|E
= 0.10 | Y @lo
& 9 SIS &
- 1.15 Max N P
O —
[
0501 ||,
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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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