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Description

The Hitachi HM5118165B is a CMOS dynamic RAM organized as 1,048,576-word X
16-bit. It employs the most advanced CMOS technology for high performance and low
power. The HM5118165B offers Extended Data Out (EDO) Page Mode as a high speed
access mode.

Features

Single 5 V (10%)
High speed
— Access time : 60 ns/70 ns/80 ns (max)
Low power dissipation
—Active mode: 1018 mW/907 mW/825 mW (max)
—Standby mode : 11 mW (max)
: 0.83 mW (max) (L-version)

EDQ page mode capability
Long refresh period
— 1024 refresh cycles : 16 ms

: 128 ms (L-version)
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)

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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HM5118165B Series

Ordering Information
Type No. Access time Package
HM5118165BJ-6 60 ns 400-mil 42-pin plastic SOJ (CP-42D)
HM5118165BJ-7 70 ns
HM5118165BJ-8 80 ns
HM5118165BLJ-6 60 ns
HM5118165BLJ-7 70 ns
HM5118165BLJ-8 80 ns
HM5118165BTT-6 60 ns 400-mil 50-pin plastic TSOP Il (TTP-50/44DC)
HM5118165BTT-7 70 ns
HM5118165BTT-8 80 ns
HM5118165BLTT-6 60 ns
HM5118165BLTT-7 70 ns
HM5118165BLTT-8 80 ns
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HMS5118165B Series

Pin Arrangement

HM5118165BJ/BLJ Series HM5118165BTT/BLTT Series
\ )
v, ﬁ1 ~ a2 v Voo 110 501 Ves
cc ss voo [ |2 49| ] v015
voo [ | 2 41|{_] vo1s vo1 [ 3 as[ ] 1014
1101 E 3 40 ([ vo14 vo2 [ ] a7 vo13
voz [ |4 39{ | w013 o3[ |5 46 |_] 11012
vos []|s 38| ] vo12 Voo L6 45| ] vgg
vee |6 37 | Ves vos []7 a4 [ ] 1011
voa |17 3s|[ ] vot11 vos |8 a3 vot0
vos [ |8 35| _] vo10 vos [{ 9 a2 [ 1109
o7 [] 10 41 ] vo8
vos [ |9 34| ] vos NG (111 40;|Nc
vo7 [_]{10 33 | vos 7
N [ |1 32| INC
Nne [[12 31| | [CAS NC []15 36| NC
we [ |[13 30|| | UCAS NC [ 18 35| | LCAS
RAS[ |14 29| | OE WE [ 17 34| | UCAS
ne [ |15 28 %Ag ‘RA‘SE 18 33| |OE
ol wOs  cfn O
a0 [ 17 261 | A7 31
= = A0 [|21 30| ] A7
Al [ ]18 25| | A6 a1 [ 22 20 ] A6
a2 |19 24| | As A2 [ 23 28[ ] A5
A3 [j20 23|[_] A4 A3 []24 27| ] A4
Voo [_|l21 22|[ ] Vgg Vee [ 25 26| ] Vgg
Pin Description
Pin name Function
A0 to A9 Address input
— Row/Refresh address |AO to A9
— Column address AO to AS
/00 to /015  |Data input/Data output
RAS | Row address strobe
UCAS, LCAS |Column address strobe
WE Read/Write enable
OE Output enable
Vee Power supply
Ves Ground
NC ENo connection
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HMS5118165B Series

Block Diagram

RAS

RAS
control
circuit

=M Sense amp. & VO bug -
| 256k memory colf array 256k mewmory celt array
Songe amp. & VO bus Sense amp. & VO bus
258k momory coll aray 256k memory cell array
[ TR [ _Serdeamp EVObw |
268k memory cell amay 256k memory cell aay
__Serge amp. & WO bus Sense amp. & VO bus
266k memory cell armay 2564 memory cell array
0.4} /00 buffer [+ Sossarn 80T Sras 3o & U0 bus /010 buffer /010
i 2661 mamory cell array 256k memory coll army
S & VO bus Senge amo. & VO bus
258K memocy coll array 256k mamory cell artay
o N— -
o1 O1 bufter [+ 258k memory cel armay 2656k mematy ool asray 1/O11 buffer —1 o1
$onse amp. & VO bus [ - Sense amp. & VO bus
256k memory cel atray g g 256K memory colt array 3
Sensg amp, & VO bus 5 5 Senge amp. & VO bus :
256k memory cell artay P s 256k memory cell array H
Sonsgamp. & VO bus - e Sense amp. 8 VO tus \
1104 1104 buffer 256k mamory oed aray @ .§ 256k memary cell array ,.I /014 butfer ’, »I/014
| Sorgeamp 8VObus | E Sense amp. 3 VO bus
258k mamory osll anay @ 8 256Kk memory cell array
Sense amp & VO bus © © Sense amp. & 1/ bus
| | 250k memory collariay g g [ osekmemorycehemay |
- lid [ o | B ]
(o] 1705 butfer 256K memory col array 256Kk memory cel aray VO15 buffer [«-1/O15
Sense amp. & VO bus Sense amo. & VO bus
258k mamory cell esray 256k mamary cell array
Sense amp. & FO bus Senge ame. 8 VO bus
256k memary coll array 256k menary celi aray
Sense arnp. & WO bus E -
256k memory cell artay 8 256k marmary cell array
L, Sense amp. & 0 bus 5 Sensoamp. 8 WObus Y4
(Column decoder & driver g Column decoder & driver
7> Seoseamo £ VOB s Sewoamn 8105w % |
| 266K memory cell armay % 256K memory cell aray |
Sense amp. & 10 bus a. [ Sense amp. & VO bus *’
| 256k memory cel array 256k memory coll array !
2565 memory celf array V'AV*ZSMmotyedmny ‘
‘ Seose aep. & U0 tus Senze s & VO bus !
256k memoty col array 256K memory coll armay |
vo2 102 buffer e T Sias oo £.70 b H /08 buffer }*—- vos
256k memory ok array 256k nemory cell array
"> Sensesmp 8 0bus | Serige amp. 3 O bus
258k maenory cell array - 256K mamary celt armay |
Sengs gine. & VO bus g S _Seweamp 305U | |
256k memory cell array £ = 256k memoary oell array i -
¥o3 /03 buffer o - kS 5 e 8 1O bus ._l //O9 bufter [{e;:]
! 256K memory cefl artay L] o5 256k memory cell aray H
i 1 o |
1 —| @ (] ot
3 256k mamary cell armay '8 256k memory cell array
* Sansa smp. & VO bug, 8 Sense amp. & VO bus
256k tesmary coll array B3 £} 256k mamory call array
1106 108 butter [+14 it R L . 5 s e IO 1 V012 buffer /012
} 258K memary cell array Q o 256k mamary cult array | i
- T ® x Some omp. & YO tus
268k maenory cell atray 256k memory cell array “3
Sense amo. A V0 tus Senge o & YO bus Wf
1107 1/O7 butfer 258k memary cel armay 256k memory cell array T /013 buffer 11013
| Serseamg. 5VQbue | Senge amp. & YO bys
266K mamary cell array 258k mamory coll array !
I — - — l
296k memary cell armay 256k memory cell amay i }
N Serae amp. & VO bus [ 3 *:
256k memory cell atray 256k memory cell array !
> Sense amp. & VO bus Sende wop. & Y0 bus s
Column address buﬂerJ I Row address buffer
Address AQ to A9
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HMS5118165B Series

Truth Table

RAS LCAS UCAS WE 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 L2 D Open Upper byte

L L L L*2 D Open Word

L L H L*? H Undefined Lowerbyte Delayed write cycle

L H L L2 H Undefined Upper byte

L L L L H Undefined Word

L L H HtolL LtoH Valid Lower byte Read-modify-write cycle

L H L HtolL LtoH Valid Upper byte

L L L HtolL LtoH Valid Word

L H H D D Open Word RAS-only refresh cycle
HtolL H L D D Open Word CAS-before-RAS refresh cycle or
HtobL L H D D Open Word Self refresh cycle (L-version)
Htot L L b D Open Word

L L L H H Open Read cycle (Output disabled)

Notes: 1. H: High (inactive) L: Low (active) D: HortL
twes 2 0 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,

2.

LCAS.

ex. if RAS = Hto L, UCAS = H, LCAS = L, then CAS-before-RAS refresh cycle is selected.
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HM5118165B Series

Absolute Maximum Ratings

Parameter Symbol Value Unit
Voitage on any pin relative to Vg V; ~1.0t0+7.0 Vv
Supply voltage relative to Vg Vee ~1.01t0 +7.0 \
Short circuit output current lout 50 mA
Power dissipation P, 1.0 w
Operating temperature Topr Oto +70 °C
Storage temperature Tstg ~-55t0 +125 ) °C
Recommended DC Operating Conditions (Ta = 0 to +70°C)

Parameter Symbol Min Typ Max Unit Notes
Supply voltage Vee 4.5 5.0 55 \ 1,
Input high voltage Vi 24 — 6.5 \) 1
Input low voltage Vi -1.0 — 0.8 Vv 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.

DC Characteristics (Ta=01to +70°C, Vo =5 V£ 10%, Vi =0 V)

HM5118165B
-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Test conditions
Operating current*™ *? |, — 170 — 1580 — 130 mMA i, =min
Standby current bocs - 2 —_ 2 -— 2 mA  TTL interface
RAS, UCAS, LCAS =V,
Dout = High-Z
— 1 — 1 — 1 mA CMOS interface
RAS, UCAS,
LCAS >V -02V
Dout = High-Z
Standby current lece — 150 — 150 — 150 pA CMOS interface
(L-version) RAS, UCAS,
LCAS 2V .-02V
Dout = High-Z
HITACHI



HMS5118165B Series
DC Characteristics (Ta = 0to +70°C, V. =5V £ 10%, V, =0 V) (cont.)

HM5118165B
-6 -7 -8

Parameter Symboi Min Max Min Max Min Max Unit Test conditions

RAS-only refresh leca — 170 — 1580 — 130 mA t,.=min

current*?

Standby current*’ lecs — 5 — 5 — 5 mA RAS =V, UCAS LCAS =V,
Dout = enable

CAS-before-RAS refresh 1., — 170 — 150 — 130 mA tgc=min

current

EDO page mode leer - 185 — 165 — 150 mA t,=min

current*'*3

Battery backup current™ 1., -~ 500 — 500 — 500 pA CMOS interface

(Standby with CBR Dout = High-Z

refresh) (L-version) CBR refresh: t,.=125us
taas < 0.3 us

Self refresh mode current |, — 300 — 300 — 300 pA CMOS interface

(L-version) RAS, UCAS,LCAS <0.2V
Dout = High-Z

Input leakage current Iy -10 10 -10 10 10 10 puA O0OV<Ving?7V

Output leakage current 1, -10 10 ~-10 10 -10 10 pA OV<Vouls7V
Dout = disable

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

Output low voltage ' o 04 © 04 0 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 UCAS and LCAS = V,,.
4. V,2V,-02V,0VyV, <02V

Capacitance (Ta =25°C, V=5V £ 10%)

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) Cio — 7 pF 1,2

Notes : 1. Capacitance measured with Boonton Meter or effective capacitance measuring method.
2. RAS, UCAS and LCAS = V,, to disable Dout.
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HMS5118165B Series

AC Characteristics (Ta = 0 t0 +70°C, V. =5V + 10%, Vg = 0 V)*! #2 #18 %19 520

Test Conditions

* Input rise and fall time: 2 ns

* Inputlevels: 0V,30V

¢ Input timing reference levels: 0.8 V,24V

* Qutput timing reference levels: 0.8 V,2.0V

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

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

HM5118165B
-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
Random read or write cycle time tac 104 — 124 — 144 — ns
RAS precharge time tep 40 — 50 — 80 — ns
CAS precharge time tep 10 — 13 — 15 — ns
RAS pulse width tons 60 10000 70 10000 80 10000 ns
CAS pulse width teas 10 10000 13 10000 15 10000 ns
Row address setup time tasn 0 e 0 — o] — ns
Row address hold time | P 10 — 10 — 10 —_ ns
Column address setup time tasc 0 — 0 — 0 — ns 21
Column address hold time toan 10 — 13 — 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 — 20 — ns
CAS hold time toon 48  — 58 — 68 - ns 23
CAS to RAS precharge time tenr 5 _ 5 — 5 e ns 22
OE to Din delay time toeo 15 — 18 — 20 — ns 5
OE delay time from Din tozo 0 - 0 — — ns 6
CAS delay time from Din toze 0 — 0 o — ns 6 -
Transition time (rise and fall) ty 2 50 2 50 50 ns 7
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HMS5118165B Series

Read Cycle

HM5118165B

-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
Access time from RAS tase — 60 — 70 — 80 ns 89
Access time from CAS tene — 15 — 18 — 20 ns 910,17
Access time from address tan — 30 — 35 —_— 40 ns 9, 11,17
Access time from OF toea — 15 — 18 — 20 ns 9
Read command setup time tacs 0 — 0 — 0 — ns 21
Read command hold time to CAS 1., 0 — 0 — 0 — ns 12, 22
Read command hold time from RAS t,,, 60 — 70— 80 — ns )
Read command hold time to RAS  t.,, 5 — 5 — 5 — ns 12
Column address to RAS lead time  t.,, 30 — 35 - 40 — ns
Column address to CAS lead time  tg,, 18 — 23 — 28 — ns
CAS to output in low-Z tes 0 — 0 — 0 — ns N
Output data hold time ton 3 — 3 — 3 — ns 27
Output data hold time from OE tono 3 - 3 — 3 — ns
Output buffer turn-off time torr — 15 - 15 — 15 ns 13,27
Output butfer turn-off to OF toez -— 15 — 15 — 15 ns 13
CAS 1o Din delay time teon 15 - 18— 20 — ns 5
Output data hold time from BRAS  t,,, 3 — 3 — 3 — ns 27
Output buffer turn-off to RAS torn - 15 — 15 — 15 ns 27
Output buffer turn-off to WE twez — 15 — 15 — 15 ns
WE to Din delay time tweo 15 — 18— 20 — ns
RAS to Din delay time troo 15— 18— 20 - ns
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HMS5118165B Series

Write Cycle

HM5118165B

-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
Write command setup time twes 0 — 0] — o] — ns 14,21
Write command hold time tww 10 — 13 — 15 —  ns 21
Write command pulse width twe 10 — 10 — 10 — ns N
Write command to RAS lead time  t,,, 10 — 13 — 5 — ns
Write command to CAS lead time  tgy, 10 — 13— 15— ns 23 -
Data-in setup time to o — 0 — 0 — ns 15238
Data-in hold time s, 10 — 13 — 15 — ns 152
Read-Modify-Write Cycle

HM5118165B

-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
Read-modity-write cycle time tawe 136 — 161 — 185 — ns
RAS to WE delay time tawo 79 — 92 — 104 — ns 14
CAS to WE delay time twe 34 — 40 — 44 — ns 14
Column address to WE delay time  t,,; 49 — 57 — 64 — ns 14
OE hold time from WE tw 15 — 18 — 20 —  ns R
Refresh Cycle

HM51181658B

-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
CAS setup time (CBR refresh cycle) tesq 5 — 5 — 5 — ns 21
CAS hold time (CBR refresh cycle) . 10— 10— 10 — ns 22
RAS precharge to CAS hold time  t.¢ 0 — 0 — 0 — ns 21

HITACHI
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HMS5118165B Series

EDO Page Mode Cycle

HM5118165B

-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
EDO page mode cycle time e 25 — 30 — 35 — ns 25
EDO page mode BAS pulse width  t,,¢, — 100000 -~ 100000 — 100000 ns 16
Access time from CAS precharge  t,, — 35 — 40 — 45 ns> 9,17, 22
RAS hold time from CAS precharge t.pn, 35 — 40— 45  — ns
Output data hold time from CAS low t,, 3 — 3 — 3 — ns 9
CAS hold time referred OE teoL 10 — 13 — 15— ns
CAS to OE setup time teor 5 — 5 — 5 — ns
Read command hold time from thcHe 35 — 40 — 45 — ns
CAS precharge
EDO Page Mode Read-Modify-Write Cycle

HM5118165B

-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
EDO page mode read-modify-write t,0awc 68 — 79 — 88 — ns
cycle time
WE delay time from CAS precharge tcp, 54 — 62 — 69 — ns 14,22
Refresh
Parameter Symbol Max Unit Note
Refresh period toer 16 ms 1024 cycles
Refresh period (L-version) taer 128 ms 1024 cycles

HITACHI
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HMS5118165B Series

Self Refresh Mode (L-version)

HM5118165BL

-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
RAS pulse width (self refresh) taass 100 — 100 — 100 — us 28
RAS precharge time (self refresh)  tges 110 — 130 — 150 — ns
CAS hold time (self refresh) tens -50 — -50 — -50 - ns
Notes: 1. AC measurements assume t; =2 ns.

2. Aninitial pause of 200 s 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).

3. Operation with the t.,., {(max) limit insures that t,,c (max) can be met, t,., (max) is specified as
a reference point only; if tycg 2 thap (Max) + t,, (Mmax) - t..c (Max), then access time is controlled
exclusively by t.,..

4. Operation with the ty,; (max) limit insures that t,,c {(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 to, or t, must be satisfied.

6. Either ty,, or t,;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 tac, < taeg (Max) and to,, <€ thp (Max). Ity or ta,, 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.

12

10. Assumes that tycp = toe, (Max) and taep + toae (Max) 2 toyp + Ly (Max).
11. Assumes that tp,p 2 thap (Max) and tag, + teac (Max) < tgap + 1, (Max).
12. Either t,, Or t5, must be satisfied for a read cycles.

13.15 (max) and ty., (Mmax) define the time at which the outputs achieve the open circuit condition

14.1yes, tawns towns Tawe @Nd teey are not restrictive operating parameters. They are included in the
data sheet as electrical characteristics only; if t,,cs 2 tycs (Min), the cycle is an early write cycle

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. taasp defines RAS pulse width in EDO page mode cycles.
17. Access time is determined by the longest among t,,,, to,c and tgp,.

and are not referred to output voltage levels.

and the data out pin will remain open circuit (high impedance) throughout the entire cycle; if

tawo = tawn (MIN), towp 2 towo (MINY, and typ =ty (MIN), OF toyn 2 towp (MIN), Ly 2 i (Min) and
terw = 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.

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 t,, 2 {4, the /O pin will remain open circuit (high
impedance}; if toe < toy, invalid data will be out at each /0.

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.

HITACHI



HM5118165B Series

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

21 Y, toans trcss twess twons Tesa @Nd tepe are determined by the earlier falling edge of UCAS or
LCAS.

22.tpe toums tacks tora @Nd Loy are determined by the later rising edge of UCAS or LCAS.
23. tew tows tps @nd g, Should be satisfied by both UCAS and LCAS.
24.1., is determined by the time that both UCAS and LCAS are high.

25.t,.c (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 + tee + 2 t;) becomes greater
than the specified t,,.c {min) value. The value of CAS cycle time of mixed EDO page mode is
shown in EDO page mode mix cycle (1) and (2).

26. 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./Vgs line noise, which causes to degrade V,,, min/V, max level.

27. 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.,, and t,,, and between t,., and to..

28. Please do not use tpge timing, 10 pus < 1, < 100 us. During this period, the device is in

transition state from normal operation mode to self refresh mode. 1f t,es = 100 us, then RAS
precharge time should use t.. instead of t,.

29. 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.

30. If you use RAS only refresh or CBR burst refresh mode in normal read/write cycle, 1024 cycles
of distributed CBR refresh with 15.6 ps interval should be executed within 16 ms immediately
after exiting from and before entering into the self refresh mode.

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

32. 7] Hor L (H: V,, (min) <V, £V, (max), L: V,_ (min) <V, <V, (max))

[} invalid Dout
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HMS5118165B Series

Notes concerning 2CAS control
Please do not separate the UCAS/LLCAS operation timing intentionally. However skew

between UCAS/LCAS are allowed under the following conditions.
Each of the UCAS/LCAS should satisfy the timing specifications individually.
Different operation mode for upper/lower byte is not allowed; such as following.

1.
2.

LCAS

WE

=

\

\

—
-
-
=

Delayed write

Early write

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

LCAS

—

-

tuL

_/

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

14
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HM5118165B Series

Timing Waveforms**
Read Cycle
e the
- tRAS ol e RP
— Ty i
RAS Xk V] \
< tcsH crp .
‘e i, 'RSH N
L . CAS
S \ /
UCAS N /
LCAS SR
tRAD 'RAL >

Address

tRcs - . tRCH

tbzg tcoo

-« RDD
High-Z £

Oin NAVAY:

tpzo

Joes toep

['}
v

A

Y

toHo
toFF

A - 7 ToH

_ toFR
tcLz _lonr
twez

<———>¥ -
| s
i :
A (.
Dout Y Dout ;

<_'RAC
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HMS5118165B Series

Early Write Cycle
le tRC _
- tRAS tRp
- L
RAS N
\ 7
- tcsH . le_tcrp .
tRCD tRSH .
], < ltcas
UCAS 5\ /l
LCAS K 7
tAsR{ tRAH tasc| | tcaH
Address Row Column
twes twen
o OO0 /XXX
N /
tps tDH
-
Din Din
High-Z**
Dout g
* OE : HorlL
» twecs = twes(min)
HITACHI
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HMS5118165B Series

Delayed Write Cycle*'®
- tRC .
- 'RAS .| Lo tRP
_ b
RAS N ) \
e tcsH | tcmp
tReD LI, tRSH
tr, tcas .
UCAS 5& /‘
LCAS L #
tasr| tRAH tascl | tcaH
Address Row Column
towy
W |
tRCY twp
= XA  XOOKXOX
N
tbzc ps ton
o ‘ ™|
High-Z
o OO 22— o )
tpzo toEH
—— -
toep
_— 8
= OO0

High-Z

Dout

Invalid Dout

HITACHI
17




HM5118165B Series

Read-Modify-Write Cycle*'®

RAS

Address

Din

Dout

o e tAwc ]
- 'mas > }<—tB-E~>
‘
\ A
tr. | :
. 'RCD tcas .i - toRP

|
L tpg i
| - i
; f :
High-Z oin :’K
. % e
' toeD t
; BILEY) I — OEH
j toEA
[ RO
il
\k teac, ||,
- a4 OEZ
” tRAC > lanltOHO
High-Z

18
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HMS5118165B Series

RAS-Only Refresh Cycle

tRc -
trAS _ trp -
S g 3
s X \
tr E
) teRP tRPg tCRP
UCAS ‘ . i
LCAS
tasr_| | tRA
Address Row
toFr
tOFF
————5Y High-Z
Dout A
7
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HMS5118165B Series

CAS-Before-RAS Refresh Cycle

RAS

UCAS
LCAS

tRC . tRC .
. tRp tRas 1, tRp | tRas tRP
)4 &_\ ¥ \
tv | |
| tRPC Jrrg tchp
terp | tcsn| [teHR tce | icsy tcHR

A

torFr
tOFF _
y High-Z
Dout } '9
-7
* OE,WE : HorL
HITACHI
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HM5118165B Series

Hidden Refresh Cycle
- 1
1
: tRc 'RC e tRC . |
tRAS o < tRP trag| (1R | |, tRAS ||, tRP___
|
RAS N R /| N\ |
N 7 N A
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K 7
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- > > ACH
S / Y 5
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|t
| torm
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HM5118165B Series

EDO Page Mode Read Cycle
L IRP
thpe  ———
RAS K tRasp HPC l,‘:t—: L
L i
tr ' Yupe thpc tceRH 'crP
CsH tcp CcP tCP 1 thg
N L 3 ! e T |
UCAS tcas \ tcas | K’L tcas \ tcas ||/
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L \\ 7[ : l/\ Y
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toEA e . t
1A | Iltoez PA taa] T OHR
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HM5118165B Series

EDO Page Mode Read Cycle (2CAS)

LCAS

Address

Din

L Dout

U Dout

trp
b tRaSP ) h
3 l \_
tr 1 tHpC tHPC tupe tcap
CSH top tcp tep thsH
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t RRH
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X ; W
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tRAL :
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[ ) Y ~/V \ YAV
m ROW«XXX Column 1 | KWXX /X»Collfmn 3. Mcmumm Ov&%%\f
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1An | | toEz tan OHR
:c;\c tcad - 'OEZ
AA HO bAO ) !OHO
looH toEA ‘ e o torr
tRAC - -t o H
HO -
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HMS5118165B Series

EDO Page Mode Early Write Cycle

tRASP L trp
e~ K -
RAS N
K A
i1,
tcsH tHPC tRSH
'RCD tcas tcp tcas tcp tcas’ | fcrp
oo N/ NN
LCAS K7 N
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m(%;;;;\ /XA K XXX
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Dout 39
* OE : Horl
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|
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HM5118165B Series

EDO Page Mode Delayed Write Cycle*'*

|
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HM5118165B Series

EDO Page Mode Read-Modify-Write Cycle*'
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HMS5118165B Series

EDO Page Mode Mix Cycle (1)
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HMS5118165B Series

EDO Page Mode Mix Cycle (2)

trp
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RAS \ tragp / 4\—
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HMS5118165B Series

Self Refresh Cycle (L-version)*?* #3%-3!

. tmp tRASS | L_tRPS
_ N
RAS \7
/ N 7
tT‘ -
tRPC tore
e tCHS
UCAS 7 \
LCAS
lorR
JIOFF
— |
‘ High-Z
Dout } ig
—_— 7

*Address, OE, WE: HorL
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HMS5118165B Series

Package Dimensions
HM5118165BJ/BLJ Series (CP-42D) Unit: mm
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42 22
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HMS5118165B Series

HM5118165BTT/BLTT Series (TTP-50/44DC) Unit: mm
20.95
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HMS5118165B 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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