HMS35118160BI Series

1048576-word x 16-bit Dynamic Random Access Memory

HITACHI

ADE-203-580A (Z)
Rev. 1.0
May. 20, 1996

Description

The Hitachi HM5118160BI 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 HM5118160BI offers
Fast Page Mode as a high speed access mode.

Features

* Single SV (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)

This specification is fully compatible with the 16-Mbit DRAM specifications from TEXAS
INSTRUMENTS.
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HMS5118160BI Series

Ordering Information

Type No. Access time Package

HM5118160BJI-6 60 ns 400-mil 42-pin plastic SOJ (CP-42D)
HM5118160BJI-7 70ns

HM5118160BJI-8 80 ns

HM5118160BLJI-6 60 ns

HM5118160BLJI-7 70ns

HM5118160BLJI-8 80ns

HM5118160BTTI-6 60 ns 400-mil 50-pin plastic TSOP [l (TTP-50/44DC)
HM5118160BTTI-7 70ns

HM5118160BTTI-8 80ns

HM5118160BLTTI-6 60 ns

HM5118160BLTTI-7 70ns

HM5118160BLTTI-8 80 ns
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HM5118160BI Series

Pin Arrangement

HMS5118160BJI/BLJI Series HM5118160BTTVBLTTI Series
] S 2|V vee 10 50 [] Vgg
Vee 1 ss oo [ 2 a9 [ 1 vois
voo []|2 41 |] vo1s vo1[] 3 48[ 1 vo14
vot |3 40| Jvota voz [ 4 a7[Jvo1a
voz |4 39| Jvo13 vo3[}s 46 [ ] vo12
voz [|is as | ] vo12 Voo L1 6 a5 Jvgg
Voo L6 37| Ves vos []7 44 J vot
voa [_||7 36||_] vo11 vos [} 8 43 [ Jvoto
vos[ |9 42| ] vos
vos [Iis 3s5{ | voto
oz [ 110 41 {Jvos
voe |9 34| ] vos NG [ 11
a0 InC
wozr [\ 10 33| | vos
Ne [ a2f | NC
NC [: 12 31 :] LCAS NC E 15 36 :]NC
we |13 30| ] UCAS NC []16 35| | [CAS
RAS[ |j14 29| 1 GE WE [ 17 34[ ] UCAS
ne [1s 28|[ ] A9 RAS[ | 18 33 ] OF
ne |16 27| ] A8 NC []19 32[ A9
NC [ 20 31[ ] A8
a0 7 26l ] A7 =
O 25 ] AG A0 [ 2t 30 ]a7
Al 18 A [Je2 29| ] A6
a2z [ 24| ] A5 A2 []23 28] A5
A3 [|20 23| ] A4 A3 [ 24 27 ] A4
vee [[21 22| IVss Vec [] 25 26 ] Vgg
(Top view) (Top view)
Pin Description
Pin name Function
ADto A9 Address input
— Row/Refresh address A0 to A9
— Column address A0 to A9
/00 to /015 Data input/Data output
RAS Row address strobe
UCAS, LCAS |Column address strobe
WE Read/Write enable
CE Output enable
Vee Power supply
Vs Ground
NC No connection
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HMS5118160BI Series

Block Diagram

RAS
RAS
control
circuit
s Saenas amp. & VO bus Sense amp. & VO bus ‘z_
256K memory call array 256K memory cell array
=== Sense amp. & UO bus Sense amp_& /O bus z==
256k memory cell array 256k memary cell array j
-‘ »wW p- L /0 bus ——Emn—.[wrﬁ—i‘__‘
256k memory cell amay 256k memory cell array
&+—M Senss amp. & /O bus Senss amp. & /O bus
/00 /OO buft [y 256k memory coll array 266k mamory cell array 7 1/O10 buff VO10
er |$91 Sensaamp &0 Bus Sonss amp 8 O bus ¢ 9 utter
266k memory call array 256k memory cell array
Lamway Sense amp. & /O bus Senas amp, & /O bus 1—‘_
266k memory cell array 256k mamory cell anay
?W mp. & O bus [ Senseamp 8UOBus | amp. B TODus (4
[e)] 101 buffer HS] 256k memory cell armay 256k memory cell array b+ 1/011 buffer 011
Lammag Sense amp. & /O bus . = Sense amp. & /O bus. et
256k memory cell array £ 2 256k memory call armay
Ry Sense amp. & VO bua k=t .5 Sense amp. & VO bus pad
256k memory cell array o5 o3 266k mamary call array
S Sence amp. & VO bus - - Senss amp B UObus L4
04 1/04 bufter X 250k memory cel array 2 3 256k memory cell array /014 bufter 11014
L5 Sense amp. & O bus § 3 Sense amp & /G bus et
256k mamory cell array S é 256k memory coll array
i~ Sense amp & VO bus o Sanse amp. & UO bus e
266k memary cell array = 2 256k memory cel aray It
s BTN Vo1 w— | Vel | — o o1 s,
[ Serseamp BWOBUs || & «
/05 1/O5 buffer hid 256k memory cell armay 256k memory csl arrey S 1/015 buffer o1
>_p_-:? Sense amp, & /O Dus Sense amp. & VO bus 12:__0
256k memory coll array 256k mamory cell amay
L,?M&"O—Wl____ Sense amp_ & VO bus )
256k mamory call armay 266k memory cell array
L+ Sense amg. & VO bus = Sense amp. & VO bus 4zr:—_
256k memory cell array 3 256k memory cli array
2
L3 Sensa amp. & /O bus L £ L Sense amp. & VO bus '
Column decoder & driver | E I Column decoder & driver I
= Sonse amp. & /O bus s Sensa amp. & UO bus
258k memory cell array S 256% mamory csil aray
pEand Sense amp. & VO bus a Sense amp. & IO bus a
256k memory cell amay 256k memory cell array _1
Pe>y|  Sensammg EVOBUS | [ Senmaro 8TCEbus — Lot4?
256K memory cell array 256k memory cell amay
* Sanse amp. & 1/0 bus ense amp. & 170 bus aneyd
256k mamory call array 256k memory cell amay
/02 buffer 2l Sense amp. & U0 bus Serise g, S VO bUS oy 1/O8 buffer vos
266k memory call array 256k memory cell array
b Sensa amp. & VO bus Sense amp. & /O bus g
256k memory call array 256k mamory cell array
", Sense amp_& U0 bus § § Sense amp. & VO bus nry
256k memory csll array K 256k mamory cell array
o3 /O3 buffer 1, Sense amp. & /O bus 3 3 Sonse amp. & VO bus ":;5 1709 butfer
258k memory cell array L] o 256k mamory celi array
e TN A o] YT a— | o | ST AL Tom—Pery
256Kk memory call aray h=4 h=4 256k memory cell amay
*T Sense amp. & VO bus 2 8 Sanse amp & /0 bus anry
1106 /OB buff 1l 256k memory cell array 3 3 256k memory cail aray L /012 but o112
er "7 Sense amp. & IO bus = 2z Sense amp. & VO bus wry er
256k memory call array <] -] 256k memory cell array
pymud Sense amp. & VO bus @ o Sensa amp. & VO bus hanry
256k memory call array 256k mamory cell array
£ 3 Senss amp. & /O bus Sense amp. & VO bus hry
/07 1107 buffer Iy 266k mamory celt array 266k memoty cell array " /013 butfer /013
Sanse amp. & /O bus Sense amp. & IO bus b —4
256k memory cell array 256k mamory cell array
Peos _ Serseamp. &UObus | [ Semeamp ETObus 14491
i 256k memory cell array 256k memory cel! array L
H, Sense amp. & VO bus Sense amp. & 170 bus A
266k mamoly cell array 256K memory cell array
Sense amp. & VO bus Sense amp. & /O bus
Column address buffer I I Row address buffer
Address AQ to A9
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HM5118160BI 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 Lower byte 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 Valid Upper byte
L L L HioL 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
HtolL L H D D Open Word Self refresh cycle (L-version)
HtolL L L D D Open Word
L L L H H Open Read cycle (Qutput disabled)
Notes: 1. H: High {inactive) L: Low (active) D: HorL

2. tycs20ns Early write cycle

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

LCAS actlive 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.

B 4496203 0027213 149 HW
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HMS5118160BI Series

Absolute Maximum Ratings

Parameter Symbol Value Unit
Voltage on any pin relative to Vg V; -1.01047.0 v

Supply voltage relative to Vs, Vee -1.0t0+7.0 v

Short circuit output current lout 50 mA
Power dissipation P; 1.0 w
Operating temperature Topr —40to +85 °C
Storage temperature Tstg —5510 +125 °C
Recommended DC Operating Conditions (Ta = —40 to +85°C)

Parameter Symbol Min Typ Max Unit Notes
Supply voltage Vee 45 5.0 55 v 1,2
Input high voltage Vi 24 — 6.5 \' 1
Input low voltage Vv, -1.0 —_ 08 v 1

Notes: 1.

All voltage referred to Vgg

2. The supply voltage with all Vi, pins must be on the same level. The supply voltage with all Vs pins must be on the

same level.

DC Characteristics (Ta = 40 to +85°C, V.. =5V £ 10%, Vi, =0 V)

HM5118160BI
-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Test conditions
Operating current™" ** lecy — 170 — 150 — 130 mA  ty=min
Standby current boc — 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 loc — 150 — 150 — 150 pA CMOS interface
(L-version) RAS, UCAS, LCAS 2V, -02V
Dout = High-Z
RAS-only refresh Teca — 170 — 150 — 130 mA  ti,=min

current*?
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HM3118160BI Series

DC Characteristics (Ta =40 to +85°C, V.. =5V £ 10%, V = 0 V) (cont)

HM5118160B!
-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Test conditions
Standby current*’ lecs — 5 — 5 — 5 mA  RAS=V,
UCAS, LCAS =V,
Dout = enable
CAS-before-RAS Tees — 170 — 150 — 130 mA  ti=min
refresh current
Fast page mode current*" I, — 1700 — 150 — 130 mA  t=min
*3
Battery backup current™ 1., — 500 — 500 — 500 pA  CMOS interface
(Standby with CBR Dout = High-Z
refresh) (L-version) CBR refresh: t,. = 125 us
tans <03 18
Self refresh mode current I, — 300 — 300 — 300 pA CMOS interface
(L-version) RAS, UCAS, LCAS <02V
Dout = High-Z
Input leakage current I -0 10 -10 10 -10 10 HA ovV<Vins7v
Output leakage current |, -0 10 -10 10 -10 10 A OV<Vout<7V
Dout = disable
Output high voltage Vou 24 NV, 24 Vo, 24 V. V High lout = -5 mA
Output low valtage VoL 0 04 O 04 0 04 Vv Low lout = 4.2 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,0V<V, <02V

Capacitance (Ta = 25°C, V.. =5V £ 10%)

Parameter Symbol Typ Max Unit Notes
Input capacitance (Address) Cy - 5 pF 1

Input capacitance (Clocks) C, — 7 pF 1
Output capacitance (Data-in, Data-out) Co — 7 pF 1,2

Notes: 1. Capacitance measured with Boonton Meter or effective capacitance measuring method.
2. UCAS and LCAS =V, to disable Dout.
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HMS5118160BI Series

AC Characteristics (Ta = —40 to +85°C, Vo = 5 V £ 10%, Vg = 0 Vb2 #18.%19.520

Test Conditions

* Input rise and fall time: 5 ns

* Input timing reference levels: 0.8 V,2.4V

* Output timing reference levels: 0.4V,2.4V

* Output load: 2 TTL gate + C, (100 pF) (Including scope and jig)

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

HM5118160Bl

-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
Random read or write cycle time tec 10 — 130 — 150 — ns
RAS precharge time tee 40 — 50 — 60 — ns
CAS precharge time tep 10 — 10 — 10 — ns
RAS pulse width taas 60 10000 70 10000 80 10000 ns
CAS pulse width tas 15 10000 18 10000 20 10000 ns
Row address setup time tasn 0 — 0 — 0 — ns
Row address hold time toan 10 — 10 — 10 — ns
Column address setup time tasc 0 — 0 — 0 — ns 21
Column address hold time toan 10 — 15 — 15 — ns 21
RAS to CAS delay time teo 20 45 20 52 20 60 ns
RAS to column address delay time tano 15 30 15 35 15 40 ns 4
RAS hold time tosh | — 18 — 20 — ns
CAS hold time tosn 60 — 70 — 80 — ns 23
CAS 10 RAS precharge time tore 5 — 5 — 5 — ns 22
OE to Din delay time Toeo 15 — 18 — 20 — ns 5
OE delay time from Din tozo 0 — 0 — 0 — ns 6
CAS delay time from Din toze 0 — 0 — 0 — ns 6
Transition time (rise and fall) ty 3 50 3 50 3 50 ns 7

M 4495203 0027216 958 W
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HM5118160BI Series

Read Cycle

HM5118160BI

-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
Access time from RAS trc — 60 — 70 — 80 ns 8,9
Access time from CAS teac — 15 — 18 — 20 ns  9,10,17
Access time from address ta — 30 — 35 — 40 ns 9,11,17
Access time from OE toea — 15 — 18 — 20 ns 9,25
Read command setup time tacs 0 — 0 — 0 — ns
Read command hold time to CAS tcn 0 — 0 —_ 0 — ns 12,22
Read command hold time to RAS taam 5 — 5 — 5 — ns 12
Column address to RAS lead time thaL 30 — 35 — 40 — ns
Column address to CAS lead time tea 30 — 35 — 40 — ns
CAS to output in low-Z oz 0 — 0 — 0 — ns
Output data hold time ton 3 — 3 — 3 — ns
Output data hold time from OE tono 3 — 3 — 3 — ns
Output buffer tum-off time tore — 15 — 15 _ 15 ns 13
Output buffer turn-off to OE toez — 15 — 15 — 15 ns 13
CAS to Din delay time toop 15 — 18 — 20— ns 5
Write Cycle

HM5118160BI

-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 tot [ J— 18 — P/ J— ns
Write command to CAS lead time tow 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

B 4496203 0027217 894 N

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



HM5118160BI Series

Read-Modify-Write Cycle

HM5118160BI

-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 tewp 85 — 98 — 10— ns 14
CAS to WE delay time tewp 40 _— 46 — 50 — ns 14
Column address to WE delay time tawo 55 — 63 — 70 — ns 14
OE hold time from WE [ 15 — 18 — 20 — ns
Refresh Cycle

HMS5118160BI1

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

HM5118160B1

-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
Fast page mode cycle time toe 40 — 45 — 50 — ns
rFast page mode RAS pulse width taase — 100000 — 100000 — 100000 ns 16
Access time from CAS precharge Lo — 35 — 40 — 45 ns  9,17,22
RAS hold time from CAS precharge  fgp, 35 — 40 — 45 — ns
Fast Page Mode Read-Modify-Write Cycle

HM5118160BI

-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
Fast page mode read-modify-write cycle  topye 85 — 96 — 105 — ns
time
WE delay time from CAS precharge tepw 60 — 68 — 75 — ns 14,22
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HM5118160BI Series

Refresh

Parameter Symbol Max Unit Note
Refresh period toee 16 ms 1024 cycles
Refresh period (L-version) toee 128 ms 1024 cycles

Self Refresh Mode (L-version) (Ta = —40to +70°C, Ve =5 V+10%, Vs =0 V)

HM5118160BLI
-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
RAS pulse width (Self refresh) fanss 100 — 100 — 100 — s 26
RAS precharge time (Self refresh) teps 110 — 130 — 150 — ns
CAS hold time (Self refresh) tons -50 — 50 — 50  — ns

Notes: 1. AC measurements assumet  =5ns.
2. Aninitial pause of 200 ps 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 ;. (max) can be met, t,c, (max) is specified as a reference point only; if
tep IS greater than the specified t, (max) limit, then access time is controlled exclusively by t,¢.

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

5. Either tog, or tep must be satisfied.

6. Eitherty,, orty,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 tye <t (Max) and tyg <teg (Max). Ity or thyy is greater than the maximum recommended value
shown in this table, to,. exceeds the value shown.

9. Measured with a load circuit equivalent to 2 TTL loads and 100 pF. (V,,=2.4V,V, =0.4YV)

10. Assumes that ty.p 2ty (Max) and tigp + teae (MaX) 2 tasy + s (Max).

11. Assumes that ty,; 2t (Max) and taey + teae (MAX) S tap + tas (Max).
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HM5118160BI Series

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

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

14, twess twor towor tawo AN Loy are not restrictive operating parameters. They are included in the data sheet as electrical
characteristics only; if t.cs 2ty (min), the cycle is an early write cycle and the data out pin will remain open circuit
(high impedance) throughout the entire cycle; if tyg 2 oy (MiN), town 2 twp (MIN), AN by, 2ty (MN), OF s ters
(mMin}, tuwo 2 tyyy (MiN) and tepy > tey (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. tous, defines RAS pulse width in fast page mode cycles.

17. Access time is determined by the longest among t,,, teac 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 toey, 2 tey, the /O pin will remain open circuit (high impedance); if toen < tew, invalid data will be out at
each I/Q.

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

21. tusc, toun taos: twoss tuoms tosn AN tee are determined by the earlier falling edge of UCAS or LCAS.

22. topp, b Yo Lopa @10 Ly are determined by the later rising edge of UCAS or LCAS.

23. te, toy and g 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 bufers are enabled once, sustain the low impedance state until valid data is obtained. When output

buffer is tumed on and off within a very short time, generally it causes large ViV line noise, which causes to
degrade V , min/V,_ max level.

26. Please do not use ta,g timing, 10 s < to,es < 100 us. During ] this period, the device is in transition state from normal
operation mode to self refresh mode. Ity > 100 ps, then RAS precharge time should use tys instead of t,,.

27. If you use distributed CBR refresh mode with 15.6 s 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, 1024cycles 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.

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

30. “XXXX"Hor L (H: V), {min) <V, <V, (max), L: V, {min) £V, <V, (max))

«s 7 7 p» Invalid Dout
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HMS5118160BI 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

A\ /
=
-

Early write
LCAS \\\
WE \
_J

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

=\ S

UCAS

LCAS

>y

tuL

4. Byte control operation by remainnig UCAS or LCAS high is guaranteed
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HMS5118160BI Series

Timing Waveforms**°

Read Cycle
- tRC
- tRAS ol le tRP
_ X 4 A
RAS N /
N 7
tcshH o tcrp
tReD tRSH
tr tcas
. p 4
UCAS g Z
LCAS |
< 1BAD 1, tRAL
tcaL
tAsR N tasg | tcaH
RAH -
—
4
Address Row Column
N
(RAH
trcs > tRCH
_ Y \
WE
tpzg tcop
< | !pzo|, | |1oEA o 1OED
o= XOOCKXKX ARG
N
toEz
_‘CAC toHO
tAA
t N » LorFF
RAC .
tc _loH
N
Dout Dout s
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HM5118160BI Series

Early Write Cycle
- tras N tpp
Ty
RAS R
XL /
tcsH . tchp -
tReb i, tRsH .
tr tcas
UCAS j& Zl
LCAS N 7T
tAsr| [tRAH tasc| [tcaH
Address Row Column
twes| | tweH
we 000K /XRXXXXXXK
N 7
tps tpH
Din Din
High-Z**
Dout g
* OE : HorlL
= twcs = twes (min)
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HMS5118160BI Series

Delayed Write Cycle*'?

tRc .
- tras _ trp
-\
RAS N N
N /
tcsH tcrp
treD . tRSH
trol |, tcAs .
UCAS 3X 7‘
LCAS k £
tasr| trRaH tascl | tcan
Address Row Column W
tewy
tRWL
tRCS twe
4
WE
N 7
tozc tps tDH

tpz toeH
. -
toep

. toEz

High-Z

Dout

invalid Dout
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HMS5118160BI Series

Read-Modify-Write Cycle*'?

By
>
w

UCAS
LCAS

Address

=)
3
<A1

Dout

< 1DZO

- tRwC
tRAS trp
N
XL \_
tt
tRcD tcas - tcrp
N
- 7
tRAD
tASR tasc| | tcan
¥
Row Column
~
t
tRCS| |w»| | CwD > tgwé
tawp t RWL
_ tRwWD twp
7
Jloze
High-Z

Y

toEZ

> |a—OHO

)

High-Z

<71

Dout

tcLz
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HM35118160B1 Series

RAS-Only Refresh Cycle

- 'RC
- tRAS | | trp -
\ / R
FAS N\
N
tT;
tcrRP tRPC tCRP
UCAs / [/ Y '
LCAS §/
tASR tRAH
Address Row
toFF
High-
Dout /}{ igh-Z
7

E: Horl
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HM5118160BI Series

CAS-Before-RAS Refresh Cycle

y tRC -l tRc -
- RP tRAS | | RP_ tRas tpp
RAS / N N \
i |
tRPC tRPC tcrP
tep | (tcsm| |tcHR tep | |tCSR tcHR

UCAS % \ K
LCAS ;

torFr

Dout /)

7

High-Z

3

* OE,WE : HorlL
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HMS118160BI Series

Hidden Refresh Cycle
« tre ole_ tRC e trc o
» tRAS trp, | | tRAS] |LRR tRAS trp
ms N ‘R \ \
N J
tT
1 JRsSH, L tcHr | | terp,
tRCD
S
UCAS 3& Zl
LCAS K 4
<tRAD 1 | [tRAL
tasq [{RAH tasg| | tcan
4 ]
Address Row Column Pg
N Y
tres tRRH .
'4 K
WE
tpzc, | < 1CDD
N High-Z i; i
tpzo 1OED
A tOEA
o TS 150X
K Z
LCAC ol | (OEZ
BL.Y.) ol toHo
. RAC | loFe
teLz _ ton
4 \
Dout Dout 7}-—
K
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HMS5118160BI Series

Fast Page Mode Read Cycle

_ tRASP N
tcprH <RP_
- y / z
RAS N /] \
N 7
tr
: tesH ol e tpc - IRsH,
'nep  itcas,| [(tep ) |toas, | |, tep y |teas | | | [ICRA
i N 7 N MR /!
LCAS K / K 7 K /
‘ tRAL
« IRAD I tcaL e tear » tCAL o
Asp tRAH tasg [fcaH tasd [fcAH tasg ftcad
/ 4 4
Address Row Column 1 Column 2 Column N
- K_r N
tRCS tRCS 'RRH
IRcs | tReH | ¢ treH| | | tRCH |
o 4 X \/F X _f 3
WE
tbzg tpzg, tozg, |,
tcop tepo tcoD
) High-Z| | 4 High-Z| | A\/x | High-Z 7
Din / A NAL \
tp toED tpzo| t tDz t
/'Dzo | B Q| tOED tpzo OED
/!
s IO 1y 10
N7 N N /
| trAC | teral | ]| tcPal |
_taa ™ opi taal | | 1toH | taa] | | toH
toHO =toHOo [OHO
tOEA tOEA ) OEA
toacl " torr Tond || ltorr Toag t
CAC|, » JoFF (oAC || LoFF [ICAC . JoFF
tcLz toez |tcLz tOEZ
Dout Dout N }——
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HM5118160BI Series

Fast Page Mode Early Write Cycle

trASP L trp
RAS N / \
N 7/
tT,
tgsH tpe tRSH
trRCD tcas tcp tcas tcp tcas | tcrp
UCAS %X Z X X
LCAS K 7
tASR [RAH tasg [tcad tasc ftcad tasg ftcad
Address ’(m}ﬁ’{ Column 1 Column 2 Column N
twes| ftweH twes| tweH twes | tweH
o XN
N

Din

High-Z**

Dout

* OE : Horl
** twes 2 twes (min)
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HMS5118160BI Series

Fast Page Mode Delayed Write Cycle*'*

« tRASP
BP
F
RAS N \_
\ /
tr top, tep) 1, tcrp
" tesh ole tpc . « 'RSH
. tRCD |, tcas - lCAS -« 'CAS
0CRS N N \ /1
LCAS N 7 R_ 7 K 7
JIASC »HltASC oHtASC
tcaH tcaH tcaH
towl towl towl
tRw
tRcs thres tRcs
7 ' N
OO x /XX
N_Z
twe || | twe | twp
Linnd Lo e
| Jtozc tog tozctos| | | ftozc tps|
ot /101 oy
2
N N N
tpzo tpzo tpzo
> > — > »
toep toeD toED
tOEH ] tOEH e tOEH e
o 7 7 N 4
= N/ NP N KX
terz, | terz terz,) o
ol JOEZ ol JOEZ ol loEZ
High-Z
Dout { 9
Invalid Dout Invalid Dout Invalid Dout
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HMS5118160BI Series

Fast Page Mode Read-Modify-Write Cycle*!?

trASP

tRrp

3
]
\tf

7
Tl B tPRWC
B tep | tch « RSH tcRp
tReD |, tCAS - tcas « lCAS -
s N N N i
LCAS R 7 X 7 7
tRAD
tasm || tasg LotASC tasc
tRAH tcaH tCAH tcan
Address Row Column 1 Column 2 Column N
P’ tRWD ‘t:wn;{ | [ tepw  towd | || | terw tcwEI
tawp tawD . tawp | 1,
towp | [tresL [l | towo | [RCS] I | towp | | TRWL
\ y N
e | \ /XXX
i
tres, |||, twp B twe Ll 1 J twell |,
| |l Jtozc DS ||, Jtozc toS )| | tpzc tos )| |
tor foH . |toH
. K 6i Gin N i
o XXXX;‘ ﬁ?@é K2 ANy x@@
t toep toED,
tpzo| | | OF2 tozo || || —= tbzo || | —™
tOEH e 1OEH | {OEH-—>
4 5‘\ 4 N’\ 4 X
oF >< 51: / / \ /) \m
T «lOHO > elOHO I > | letOHO
tOEA L» LOEA [OEA (e
teactes tCAGw—»; tCAQ4»
tAAle—» taale tAA{< >
tcpal« topale——»
t Al Al
RAC | B 3
tclz loez  tciz JoEz  teiz 1oEZ
A
5 K a - High-Z
out Ul Ul b[
Dout 1 Dout 2 DoutN
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HM35118160BI Series

Self Refresh Cycle (L-version)*3%27-28.29

tRp tRASS || trpPs
S N
AAS / N \
N Y
t'r‘
_trrPc_ lerp
tcp tcsm ¢
- > CHS
UCAS ' \
LCAS
| toFF
Dout ﬁ} High-Z
7,

*Address, OE, WE: HorL
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HMS5118160BI Series

Package Dimensions

HMS5118160BJI/BLJI Series (CP-42D)

Unit:

mm

27.06
27.43 Max
42 22

wisisininisisisiaininlnlalvislelalaleluelw!

2.50+0.12

9.40 £ 0.25

‘62 (2]
ol o
+H H
) (<o) a
S| =
1 21
0.74 &
o
H
Q a=
2 =
1.30 Max ok 3T
(o)
\ <
Cy I
w/
0.43 + 0.10 H
ol o.10
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HMS5118160BI Series

HMS5118160BTTI/BLTTI Series (TTP-50/44DC) Unit: mm

20.95
21.35 Max

50 40 36 26
ANRAARAARAR  AAAAARAAANR

10.16

THYUUTUTY YU AR ATRTRTRTATATATAT]
1 11
0.80

0.27 + 0.07 ®l0.13 W) 11.76 + 0.20

Y

VLA

% 00 £
58 =

= mnm W%
Q o S
- 1.15 Max -~ i

- o
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HM5118160BI Series

When using this document, keep the following in mind:

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

2. Allrights 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.

HITACHI

Hitachi, Ltd.

Semiconductor & IC Div.

Nippon Bldg., 2-6-2, Ohte-machi, Chiyoda-ku, Tokyo 100, Japan
Tel: Tokyo (03) 3270-2111

Fax: (03) 3270-5109

For further information write to:

Hitachi America, Ltd. Hitachi Europe GmbH Hitachi Europe Ltd. Hitachi Asia Pte. Lid.

Semiconductor & IC Div. Electronic Components Group Electronic Components Div. 16 Collyer Quay #20-00

2000 Sierra Point Parkway Continental Europe Northern Europe Headquarters Hitachi Tower

Brisbane, CA. 94005-1835 Dornacher StraBe 3 Whitebrook Park Singapore 0104

USA D-85622 Feldkirchen Lower Cookham Road Tel: 535-2100

Tel: 415-589-8300 Miinchen Maidenhead Fax: 535-1533

Fax: 415-583-4207 Tel: 089-9 91 80-0 Berkshire SL6 8YA

Fax: 089-9 29 30 00 United Kingdom Hitachi Asia (Hong Kong) Ltd.

Tel: 0628-585000 Unit 706, North Tower,
Fax: 0628-778322 World Finance Centre,

Harbour City, Canton Road
Tsim Sha Tsui, Kowloon
Hong Kong

Tel: 27359218

Fax: 27306071
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Revision Record

Rev.  Date Contents of Medification Drawn by Approved by
1.0 May. 20, 1996 Initial issue
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