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Description

The Hitachi HM5118160B 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 HM51 18160B offers Fast Page
Mode as a high speed access mode.

Features

» Single 5V (10%)
» High speed
— Access time: 60 ns/70 ns/80 ns (max)
« Low power dissipation
— Active mode: 935 mW/825 mW/715 mW (max)
— Standby mode: 11 mW (max)
: 0.83 mW (max) (L-version)
+ Fast 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)

Note: The specifications of this device are subject to change without notice. Please contact your nearest
Hitachi’s Sales Dept. regarding specifications.

This specification is fully compaﬁble with the 16-Mbit DRAM specifications from TEXAS INSTRUMENTS.
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HM5118160B Series

Ordering Information

Type No. Access time Package
HM5118160BJ-6 60 ns 400-mil 42-pin plastic SOJ (CP-42D)
HM5118160BJ-7 70 ns
HM5118160BJ-8 80 ns
HM5118160BLJ-6 60 ns
HM5118160BLJ-7 70 ns
HM5118160BLJ-8 80 ns
HM5118160BTT-6 60 ns 400-mil 50-pin plastic TSOP Il (TTP-50/44DC)
HM5118160BTT-7 70 ns
HM5118160BTT-8 80 ns
HM5118160BLTT-6 60 ns
HM5118160BLTT-7 70 ns
HM5118160BLTT-8 80 ns

HITACHI
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HM5118160B Series

Pin Arrangement

HM5118160BJ/BLJ Series HM5118160BTT/BLTT Series
—\J
el \J 2| v vee (110 50 ] Vgg
cc 8 oo [] 2 49 Jvo1s
voo [ | 2 41|_Jvo1s o113 48| Jvo14
vor |3 40| Jvot4 vo2 [] 4 47 [Jvo13
voz [ |4 a9 || vo13 o3[ s 46| ] 1012
vo3 [_||s 38|_] vo12 Ve [] 6 45 vge
Ve L6 37| ] ves o4 [} 7 44 % Vo141
voa []|7 3s|[_] 1o11 :;ng : 43 - :/0;0
vos [||s 35| ] vo10 vor El 10 :f a I;gs
vos |9 34| ] vose
Ne [ 11 40 I nC
voz7 (|10 33|[ ] vos
Ne [ 11 32| JNc
Ne [ 12 31| | [CAS NC E 15 361 NC
we [ |13 30||_| UCAS Ne [ 16 35| ] [CAS
RAS[ |[14 29| ] ©E WE [|17 34 [ ] UCAS
ne [ 15 28[ ] Ao RAS[] 18 33 ]OE
NG [ |16 27| ] A8 NG [] 19 32[ ] Ao
a0 [ 17 0671 a7 NC []20 31| ] A8
AD 21 30 A7
a1 [l 25\ s Al [ 22 29[ A6
a2 [ 19 24/ ] s A2 []23 28] A5
A3 [|20 23| ] A4 A3 [ 24 27 ] A4
voe [ 21 22| ] Vgg Vec [ 25 26 [ ] vgg
(Top view) (Top view)
Pin Description
Pin name Function
A0 to A9 Address input
AO to A9 Refresh address input
1/00 to 1/015 Data input/Data output
RAS Row address strobe
UCAS, LCAS Column address strobe
WE Read/Write enable
OE Output enable
Vee Power supply (+5 V)
Ves Ground
NC No connection
HITACHI
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HM5118160B Series

Block Diagram

RAS LCASl WE OE
1 ']
RAS LCAS OE
control control control
circuit circuit circuit

g

ry Sense amp. & VO bus T Sense amp. & VO bus ‘ﬂ—
j 256k mamory cell array 256k memory cell array
:Hj Sense amp. & VO bus Sense amp, & VO bus rm=al
'1 256k memory cell array 256k memory cell aray 1
$—M " Senseamp & VODus | 8@ amp. 5 4
1 256k memory cell armay 256k mamory cell array ‘”‘P
1M Sense amp. & VO bus Sense amp. & O bus
100 /00 buff "t 2568k memory cell array 256k memory cell amay “1e O10 buff O10
ufter o Senge amp. & /O bus Sense amp, & VO bug w_‘ urer
256k memory cell aray 256k memory celi array
Kanme Senze amp. & YO bus Sense amp. & VO bus s
256k memory cell amay 256k memory call array
’_?W p_& VO bus [ Senseamp EUObus |} g.:ﬂ-‘—l__‘
1101 /01 buffer {114 256K mamory cel amray 258k momory col anay b VO11 buffer [—1/011
0‘::? Sense amp. & VO bus - . Sense amp, & O bus ‘Z::-c
256k memory ceil array g g 256k memory call array
> Sense amp. & VO bug = 5 Sense amp. & VO bus [
oid 256k memory celt array : : 256k memary cell aray b
>_::;i Sanse amp. & VO bus - T Sense amp. & VO bus 4::-4_‘
/04 ‘_.I /04 buffer I‘_.q 256k memory cell amay _GUJ -8 256k memory cell array P! __.‘ /014 buffer "__u 11014
’_kb Sense amp. & VO bus 8 8 Sense amp. & VO bus 6:4__‘
256k memory cell array D D 256k mamory cell array
™ Sense amp. & VO bus © © Sense amp, & VO bus, et
T 256k memory cell array E 2 256k memory cell array 17
¢ Temseamp XTOBE —— 1| £ & |[——=ewssrpxvOBI —Je_s :
1105 /05 buffer ad 256k memory cell array 256k memory cell aray hE: 1015 buffer /015
r:? Sense amp. & VO bus Sansa amp. & VO bus ‘z:
256k mamory cell array 256k memory cell array
’_? Sense amp. & VO bus Sense amp. & /O bus 4—4'__'
256k memory cell array 256% memory cell array
_—:? Sense amp. & VO bus - Sense amp. & VO bus 4—‘_::__
256k memory cell amay 8 256k memory cell array
\__,’ Sense amp. & /O bus 5 L Sense amp. & VO bus -«
[Column decoder & driver g | Column decoder & driverl
=, Sense amp. & ¥O bus 'E. | Sense amp. & V'O bus
256k mamory call array 3 256k memory cell array
w Sensa amp. & VO bus a. Sense amp. & VO bus m
256k mamory cefl array 256Kk memory cell amay ‘1
be¥s Senseamp BU0EBUs | Sensa amp. & VO bas. wry
256k mamory cell array 256k memory call array
L ¥, Sense amp. & VQ bus Sense amp. & VO bus "::;‘
256k memory cell array 256k memory call array
/02 V02 buffer 1 Sense amp. & YO bus Sense amp. & VO bug A dh I 1/08 buffer I Vo8
256k memory cell array 256k memory cell array
¥, Sense amp. & /O bus Sense amp. & VO bus ‘ﬁ
256k memory cell array 256k memory cell array
Ve, Senge amp. & VO bus § 21;) Sanse amp. & VO bus 39
| 256k memory cell array = = 256k memory cell array
/03 ﬂ—il 1/03 buffer l‘—..E:_, Sense amp. & VO bUS 5 5 ~nse amn A U0 bus 1.‘:::: 1/09 buffer Y09
256k memory call array o% o5 256k memory cell array
3N orse amp. s 5 o | —Trr v ) T, Py
256k memory cell array '8 ° 256k memory cell array
s, Sense amp. & VO bus 8 § Sense amp. & VO bus “
256k memary cell array < 256k memory cell array o
/o6 /06 buffer g Sense amp. & VO bus .; z Sense amp. & VO bus ry 1012 buffer ro12
256k memory cell array (=] (=3 256k memory call array
L peand Sense amp. & O bus o O | <enteamp &0 bus |
256k mamacry cell array 256k memoxy call array
(5 Sense amp. & VO bus Sense amp. & VO bus Fre
o7 /07 buffer 256k memory cell anay 256K memory cell amay /013 buffer [«<"1/013
pymma Sense amp. & VO bus Sense amp. & VO bus haney
256k memory call array 256k memary cell array
o>y Senseamp 8 VObus | | Senseamp EVObus | 4g4
256k memory cell array 256k memory call array
¥ Sensaamp & VO bus Sense amp, & VO bus wn
256k memory cell array 256k memory cell array
“ Sense amp. & VO bus L_| Sense amp. & VO bus A
[ Column address buffer | | Row address buffer
Address A0 to A9
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HM5118160B 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 L? D Open Upper byte

L L L L? D Open Word

L L H L? 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 \Valid Lower byte  Read-modify-write cycle

L H L HtoL LtoH Vald Upper byte

L L L HtoL LtoH Valid Word

L H H D D Open Word RAS-only refresh cycle

HtoL H L D D Open Word CAS-before-RAS refresh cycle or
Self refresh cycle (L-version)

HtoL L H D D Open Word

HtoL L L D D Open Word

L L H H Open Read cycle (Output disabled)

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

2. tucs 20ns Early write cycle

3.

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.

HITACHI
5

B 4496203 002718L 390 WE



HMS5118160B Series

Absolute Maximum Ratings

Parameter Symbol Value Unit
Voltage on any pin relative to V4 V; -1.0t0 +7.0 Vv

Supply voltage relative to Vg Vee -1.0to +7.0 Vv

Short circuit output current lout 50 mA
Power dissipation P; 1.0 w
Operating temperature Topr Oto +70 °C
Storage temperature Tstg -551t0 +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 5.5 A 1,2
Input high voltage Vi 24 — 6.5 Vv 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 V pins

must be on the same level.

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

HM5118160B
-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Test conditions
Operating current™? |, — 170 — 150 — 130 mA tg.=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, - 0.2V
Dout = High-Z
Standby current loca — 150 — 150 — 150 pA CMOS interface
(L-version) RAS, UCAS,LCAS >V, - 0.2V
Dout = High-Z2
RAS-only refresh lecs — 170 — 150 — 130 mA  tg.=min
current?
HITACHI
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HM5118160B Series

DC Characteristics (Ta =0 to +70°C, V=5 V + 10%, V¢ =0 V) (cont)

HM5118160B
-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Test conditions
Standby current” lees — 5 —~ 5 — 5 mA RAS =V,
UCAS, LCAS =V,
Dout = enable
CAS-before-RAS locs —_ 170 — 150 — 130 mA tpc=min
refresh current
Fast page mode leer — 170 — 150 — 130 mA t,c=min
current™ ™
Battery backup lecto — 500 — 500 — 500 pA CMOS interface
current™ Dout = High-Z
(Standby with CBR CBR refresh: t;c = 31.3 us
refresh) (L-version) tras 0.3 ps
Self refresh mode loeyt — 300 — 300 — 300 pA CMOS interface
current RAS, UCAS, LCAS <0.2V
(L-version) Dout = High-Z
Input leakage current |, -10 10 -10 10 -10 10 pA 0V<Ving7V
Output leakage o -10 10 -10 10 -10 10 pA OV=Vout<7V
current Dout = disable
Output high voltage  V, 24 Vg, 24 V., 24 V, V High lout = -5 mA
Output low voltage  V,, 0 04 O 04 O 04 V Low lout = 4.2 mA

Notes: 1.

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

Capacitance (Ta =25°C, V=5V £ 10%)

Parameter

I depends on output load condition when the device is selected. I, max is specified at the output

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) Ciwo — 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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HMS5118160B Series

AC Characteristics (Ta =010 +70°C, V. =5V £ 10%, Vi = 0 V)™ 218

Test Conditions

* Input rise and fall time: 5 ns

¢ Input timing reference levels: 0.8 V,24V
* Output timing reference levels: 0.4V,2.4V

* Outputload: 2 TTL gate + C (100 pF) (Including scope and jig)

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

HM5118160B

-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 tep 0 — 50 — 60 — ns
CAS precharge time tee 10 — 10 — 10 — ns
RAS pulse width tans 60 10000 70 10000 80 10000 ns
CAS pulse width teas 15 10000 18 10000 20 10000 ns
Row address setup time tasn 0 — 0 — 0 — ns
Row address hold time tran 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 trco 20 45 20 52 20 60 ns
RAS to column address delay time thao 15 30 15 35 15 40 ns
RAS hold time tren 15 — 18 — 20 — ns
CAS hold time tosn 60 — 70 — 80 — ns 23
CAS to RAS precharge time torp 5 — 5 — 5 — ns 22
OE to Din delay time toem 15 — 18 — 20 — ns 5
OE delay time from Din tozo — — — ns 6
CAS delay time from Din tozc — — — ns 6
Transition time (rise and fall) tr 50 50 50 ns 7

HIT%CHI
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HMS5118160B Series

Read Cycle

HM5118160B

-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
Access time from RAS trsc — 60 — 70 — 80 ns 89
Access time from CAS toac — 15 —_ 18 — 20 ns 910,17
Access time from address taa — 30 — 35 — 40 ns 9 11,17
Access time from OE toea — 15 — 18 — 20 ns 9,25
Read command setup time thes 0 —_ 0 — 0 — ns
Read command hold time to CAS  toc, 0 — 0 — 0 — ns 12,22
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,, 30 — 35 — 40 — ns
CAS to output in low-Z tos 0 — 0 — 0 — ns
Qutput data hold time tou 3 — 3 — 3 — ns
Output data hold time from OE tono 3 — 3 — 3 — ns
Output buffer turn-off time tore — 15 — 15 — 15 ns 13
Output buffer turn-off to OE toes — 15 — 15 — 15 ns 13
CAS to Din delay time tooo 15 — 18 — 20 — ns 5
Write Cycle

HM5118160B

-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 twe 10 — 10 — 10 — ns
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 e 15 — ns 15,23

HITP;CHI
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HMS5118160B Series

Read-Modify-Write Cycle

HM5118160B

-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
Read-modify-write cycle time tawe 155 — 181 — 206 — ns
RAS to WE delay time tewo 8 — 98 — 110 — ns 14
CAS to WE delay time towo :To J— 4 — 50 — ns 14
Column address to WE delay time  t,,, 55 — 63 — 70 — ns 14
OE hold time from WE toen 15 — 18 — 20 — ns
Refresh Cycle

HM5118160B

-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
CAS setup time (CBR refresh cycle) teen 5 — 5 — 5 — ns 21
CAS hold time (CBR refresh cycle) teuq 10 — 10 — 10 — ns 22
RAS precharge to CAS hold time  tppc 0 — 0 — 0 — ns 21
Fast Page Mode Cycle

HM5118160B

-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
Fast page mode cycle time tpe 40 — 45 — 50 — ns
Fast page mode RAS pulse width  tg,q —_ 100000 — 100000 — 100000 ns 16
Access time from CAS precharge  t,, — 35 — 40 — 45 ns 917,22
RAS hold time from CAS precharge t.pq, K J— 40 — 45 ns

HIT%CHI
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HM5118160B Series

Fast Page Mode Read-Modify-Write Cycle

HM5118160B

-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
Fast page mode read-modify-write  tpquc 85 — 96 — 105 — ns
cycle time
WE delay time from CAS precharge tcoy 60 — 68 — 75 — ns 14,22
Refresh
Parameter Symbol Max Unit Note
Refresh period ther 16 ms 1024 cycles
Refresh period (L-version) tocr 128 ms 1024 cycles
Self Refresh Mode (IL-version)

HM5118160BL

-6 -7 -8
Parameter Symbol Min Max Min Max WMin Max Unit Notes
RAS pulse width (Self refresh) trass 100 — 100 — 100 — pus 26
RAS precharge time (Self refresh)  tgs 110 — 130 — 150 — ns
CAS hold time (Self refresh) tens -50 — -50 — ~-50 — ns

Notes: 1. AC measurements assume t; = 5 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).

3. Operation with the t;, (max) limit insures that tg,c (max) can be met, ty, (Mmax) is specified as a

reference point only; if toc, is greater than the specified ty., (max) limit, then access time is
controlled exclusively by t,..

4. Operation with the t,,, (max) limit insures that tg,c (max) can be met, t,,, (Max) is specified as a

reference point only; if t,, is greater than the specified ty,; (max) limit, then access time is
controlled exclusively by t,,.

5. Either tog, OF topp 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 tpcp < teo, (Mmax) and to,, < to,, (Mmax). | to, or te,, is greater than the maximum
recommended value shown in this table, t,,. exceeds the value shown.

9. Measured with a load circuit equivalent to 2 TTL loads and 100 pF. (V,, =24V, V, =04V)
10. Assumes that t,, > to; (max) and too, + te,c (Max) =t + s (Max).
11. Assumes that tr,p = tg,p (Max) and tgep + teac (MaX) <t + th, (Max).

HITACHI
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HMS5118160B Series

12. Either tgg, or tz,, must be satisfied for a read cycles.

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

14. tyes, tawo: townr tawn aNd tepy are not restrictive operating parameters. They are included in the data
sheet as electrical characteristics only; if tycs = 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), tewn = towo (MIN), @nd typ = tawp (MIN), OF town 2 towp (MIN), tawp 2 tawp (MIN) @nd tepy 2 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. t.,s defines RAS pulse width in fast page mode cycles.

17. Access time is determined by the longest among t,,, to.c 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 tog, = tow, the 1O pin will remain open circuit (high impedance); if
toen < tews, iNvalid data will be out at each I/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 V¢ pins shall be supplied with the same voltages.

21 tyser toas tross twess twens tosa @Nd tape are determined by the earlier falling edge of UCAS or LCAS.

22. temes topms tacws tera @Nd tepy are determined by the later rising edge of UCAS or LCAS.

23.t., 1oy and tps should be satisfied by both UCAS and LCAS.

24t 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 Vo/Vss
line noise, which causes to degrade V,, min/V, max level.

26. Please do not use trgs timing, 10 us € tg,ss € 100 us. During this period, the device is in transition
state from normal operation mode to self refresh mode. If tp,s5 = 100 ps, then RAS precharge time
should use t,. instead of .

27. |f you use distributed CBR refresh mode with 15.6 us interval in normal read/write cycle, CBR
refresh should be executed within 15.6 1s 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, 1024cycles of
distributed CBR refresh with 15.6 us interval should be executed within 16 ms 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 self
fresh mode, all memory cells need to be refreshed before re-entering the self refresh mode again.

30. m H or L (H: V,, (min) € V,, £V, (max), L: V,_ (min) <V, SV, (maXx))

Invalid Dout

HITACHI
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HM5118160B Series

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 \
UCAS X
o \
" \

Delayed write

Early write

Ahak

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

-\ S

.

<

tuL

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

HITACHI
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HM5118160B Series

Timing Waveforms ™

Read Cycle
tRc
» tRAS ol le_tRP
-\ —
RAS \ / N
N /
- tcsH tcrp
tRCD tRSH -
Il e o ICAS
_ \ s
UCAS N /
LCAS S
<« 1RAD I tRAL »
A teaL
tASR tasg | tcaH
tRAH t—]
g
—
Address Row Column
K
| RRH
tRCS|e > " tRCH
_ 4
WE
_['pzg . tcop
i tpzo| | | 10EA < toED
- BOOCORKRD
N 2
toEZ
lCAC | | toHo
taA T
N > toFE
« {RAC -
tcLz _ton
! 5(
Dout Dout F
HITACHI
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HMS118160B Series

Early Write Cycle
- trc |
- tRAS »| l<1RP
¥
RAS \
\( 7
» tcsH .| l<_tcrp .
trco L1, tRsH .
. - tcas
UCAS )\ Zl
LCAS X ik
tasr| tRAH tasc| | tcaH
Address Row Column

twcs twcH

tpbs tDH

T

1

High-Z**

Dout

* OE : HorlL
« twcs Z twes (min)

HITACHI
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HMS5118160B Series

Delayed Write Cycle™®

« tRC .
- tRAS .|l 1RP
-\
RAS \( ] N
- tcsH | e tCRP
- 'RCD 1, tRSH
tr, - tcas .
UCAS N\ ]f
LCAS K =
tasr| tRAH tasc| | tcaH
Address Row Column
towl
tRWL
tRcs twp
v
WE -
tpzc tps tDH
tpzo toeH
~g— — -t
toED
_ A Y
OEXXXXXXXXX\ /
] tOEZ
_toiz,
High-Z
Dout
Invalid Dout
HITACHI
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HM5118160B Series

Read-Modify-Write Cycle™'®

< tRwC
tRAS ! [« !RP
- X
RAS
\ 7 \
tr. | |
RCD i tcas »| || {CRP
UCAS j&
LCAS Kk £
¢ {RAD |
tasr| ftRAH tasc| | tcaH

"4
Address Row Column
=~
tRCS| len| |- towp -] [tV
tawp tRwi
| |—
tRWD twp

JY
4

High-Z

<1

<1020
toEA
s TR
\
tCAC,
> t
- tAA . QEZ
- tRAC >l |e—pilOHO
High-Z
Dout Dout E J
tcLz ——
HITACHI
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HM5118160B Series

RAS-Only Refresh Cycle

- tRC .
- tRAs .l trp .
\ 4 \
RAS N\ \
N
tT‘ B
tcrpP _trpC tcrp
UCAS / [ 3
LCAS y
tASR tRAH
Address )<><>£— Row
toFF
A High-Z
Dout (
* OE,WE: HorlL
*« Refresh address : A0 — A9 (RAO — RA9)
HITACHI
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HM5118160B Series

CAS-Before-RAS Refresh Cycle

tRe e tRC N
WP RAS |, R || tRas tRP
RAS / \ \
tT
trpPc <t RPC tcrp
. tcp | losh| |tcHR tcp | (tcsh tcHR

UCAS / X \

LCAS 4 K

tore
High-Z
Dout %} 9
7
* OE,WE : HorlL
HITACHI
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HMS118160B Series

Hidden Refresh Cycle
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HMS118160B Series

Fast Page Mode Read Cycle
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HMS5118160B Series

Fast Page Mode Early Write Cycle
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HM5118160B Series

Fast Page Mode Delayed Write Cycle**
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HM35118160B

Series

Fast Page Mode Read-Modify-Write Cycle™'®
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HM5118160B Series

Self Refresh Cycle (L-version) %2722
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HMS5118160B Series

Package Dimensions

HMS5118160BJ/BLJ Series (CP-42D)

Unit: mm
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HM5118160B Series

HM5118160BTT/BLTT Series (TTP-50/44DC) Unit: mm
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