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128M EDO DRAM (16-Mword X 8-bit)
8k refresh/4k refresh
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ADE-203-936A (Z)
Rev. 1.0
June 22, 1998

Description

The Hitachi HM5112805 Series, HM5113805 Series are 128M-bit dynamic RAMs organized as
16,777,216-word x 8-bit. They have realized high performance and low power by employing CMOS
process technology. HM5112805 Series, HM5113805 Series offer Extended Data Out (EDO) Page Mode
as a high speed access mode. They are packaged in 32-pin plastic TSOPIL

Features

e Single 3.3 Vsupply: 3.3V0.15V
* Access time: 50 ns (max)
* Power dissipation
— Active: 759 mW (max) (HM5112805 Series)
897 mW (max) (HM5113805 Series)
— Standby : 3.5 mW (max) (CMOS interface)
¢ EDO page mode capability
e Refresh cycles
— RAS-only refresh
8192 cycles/64 ms (HM5112805)
4096 cycles/64 ms (HM5113805)
— CBR/Hidden refresh
4096 cycles/64 ms (HM5112805, HM5113805)
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® 3 variations of refresh
— RAS-only refresh
— CAS-before-RAS refresh
— Hidden refresh

Ordering Information

Package

Type No. Access time
HM5112805TD-5 50 ns
HM5113805TD-5 50 ns

400-mil 32-pin plastic TSOP Il (TTP-32DF)

HITACHI
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Pin Arrangement (HM5112805 Series)

32-pin TSOP

32:| Vss
31| ] vor
30| | vos
29| | 1os
28| | voa
27:| Vss
26| | CAS
25| | OE
24[ | At12
23 | A1
22[ | At0
21[ ] A9
20[ | A8
19| | A7
18| | A6

¢!

Vee I:
voo ||
vo1 [
voz ||
vo3 ||
Ne [
Vee |:
we [
R [
A0 [ ]
At [ ]
A2 [ ]
A3 [ ]
A4 [ ]
A5 [ ]

© 00 N O G~ WN

4 a4 a4 o
o A W N =+ O

Vee [ |16 17| ] Vss
(Top view)
Pin Description
Pin name Function
A0 to A12 Address input
¢ Row/Refresh address AO to A12
e Column address A0 to A10

/00 to 1O7 Data input/output

RAS Row address strobe
CAS Column address strobe
WE Write enable

OE Output enable

Ve Power supply

Vs Ground

NC No connection

HITACHI
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Pin Arrangement (HM5113805 Series)

32-pin TSOP

¢!

Vee I:
voo ||
vo1 [
voz ||
vo3 ||
Ne [
Vee |:
we [
R [
A0 [ ]
At [ ]
A2 [ ]
A3 [ ]
A4 [ ]
A5 [ ]

© 00 N O G~ WN

4 a4 a4 o
o A W N =+ O

32:| Vss
31| ] vor
30| | vos
29| | vos
28| | voa
27:| Vss
26| | CAS
25| | OE
24[ | NC
23 | A1
22[ | At0
21[ ] A9
20[ | A8
19| | A7
18| | A6

Vee [ |16 17| ] Vss
(Top view)
Pin Description
Pin name Function
A0 to A1 Address input
¢ Row/Refresh address AO to A11
e Column address A0 to A11

/00 to 1O7 Data input/output

RAS Row address strobe
CAS Column address strobe
WE Write enable

OE Output enable

Ve Power supply

Vs Ground

NC No connection

4
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Block Diagram (HM5112805 Series)

________________________________________________

A0 1 ol Jecod Upper pellet ‘:
' olumn decoder
! I :
AT : Column '
o : \ address 16M array X '
o buffers :
A10 ; i
| 5 16M array ! /O
1
1 o 1
8 /03
! 0 I/O buffers
: 3 A <::>|/o4
: z 16M array v : /06
' Row 2 '
: address ) '
l buffers 16M array |
A1 —p '
1 1
A12 i |
e t i
1
| Timing and control E
| . '
AY 7
RAS CAS WE OE
| i L i t Lower pellet h
! Timing and control '
1 1
: v !
1 1
! Column decoder '
, > !
! Column :
: address 16M array :
| buffers :
I I
1
E < 16M array !
' E N7
. o I/O buffers
- g . <:E_>|/05
. ! z 16M array > ' o7
X Row 2 '
: address ) :
1
—E—» buffers 16M array :
\ I
1 1
] 1
AY ?
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Block Diagram (HM5113805 Series)

A0
Al

to

A10

A1

________________________________________________

1 N ool Jecod Upper pellet ‘:
' olumn decoder
! I :
! Column '
o | 1
. address 16M array '
‘) buffers :
I 1
e :
P - 16M array I
: E :
: 3 /O buffers <::>
| ; 16M array 1
| Row 2 '
: address ) '
— buffers 16M array |
[ 1
L 1
1 1
1 1
1 1
: t !
1
| Timing and control !
| . '
AY 7
RAS CAS WE OE
| i L i t Lower pellet h
! Timing and control '
1 1
: v !
1 1
! : Column decoder '
1 1
: Column '
: address 16M array :
: buffers :
I I
. 1
—> < 16M array !
: 3 I
T o
- 8 /0 buffers <::->
* o 2 16M array > !
. Row 2 '
: address ) :
1
—E—» buffers 16M array :
I I
1 1
] 1
AY ?

1/00
1/102
1/05
1107
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Operation Table

RAS CAS WE OE /00to /O 7 Operation

H X X X High-Z Standby

L L L Dout Read cycle

L L L*? X Din Early write cycle

L L L*? H Din Delayed write cycle

L L Hto L LtoH Dout/Din Read-modify-write cycle

L H X X High-Z RAS-only refresh cycle

HtolL L H X High-Z CAS-before-RAS refresh cycle
L L H H High-Z Read cycle (Output disabled)

Notes: 1. H: V,, (inactive), L: V, (active), x: V,, or V,_
2. twes 20 ns: Early write cycle
twes < 0 ns: Delayed write cycle

Absolute Maximum Ratings

Parameter Symbol Value Unit
Terminal voltage on any pin relative to Vg V; —-0.5t0 Ve + 0.5 (4.6 V (max)) \
Power supply voltage relative to Vg Ve —-0.51t0 +4.6 \
Short circuit output current lout 50 mA
Power dissipation P 1.0 w
Storage temperature Tstg -55to +125 °C

DC Operating Conditions

Parameter Symbol Min Typ Max Unit Notes
Supply voltage Ve 3.15 3.3 3.45 \ 1,2

Vs 0 0 0 % 2
Input high voltage Vi 2.0 — Vee+03  V 1
Input low voltage \'A -0.3 — 0.8 \ 1
Ambient temperature range Ta 0 — 70 °C

Notes: 1. All voltage referred to V.

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.

HITACHI
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DC Characteristics (HM5112805 Series)

HM5112805
-5
Parameter Symbol Min Max Unit Test conditions
Operating current*" ** lect — 220 mA  tg. =min
Standby current leco — 4 mA  TTL interface
RAS,CAS =V,
Dout = High-Z
— 1 mA  CMOS interface
RAS,CAS >V, -02V
Dout = High-Z
RAS-only refresh current*® lecs — 220 mA  tg.=min
Standby current*’ loos — 10 mA RAS=V,,CAS=V,
Dout = enable
CAS-before-RAS refresh current I — 220 mA  tg. =min
EDO page mode current*' ** lees — 220 mA  RAS =V, , CAS cycle,
tipe = thpe Min
Input leakage current I, -5 LA 0OV<VingV,+03V
Output leakage current lo -5 PA 0V <Vout<V,
Dout = disable
Output high voltage Vou 24 Ve \ High lout = -2 mA
Output low voltage Voo 0 0.4 \ Low lout =2 mA

Notes: 1.

HITACHI

I.c 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. Measured with one sequential address change per EDO cycle, t,q.-
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DC Characteristics (HM5113805 Series)

HM5113805
-5
Parameter Symbol Min Max Unit Test conditions
Operating current*" ** lect — 260 mA  tg. =min
Standby current leco — 4 mA  TTL interface
RAS,CAS =V,
Dout = High-Z
— 1 mA  CMOS interface
RAS,CAS >V, -02V
Dout = High-Z
RAS-only refresh current*® lecs — 260 mA  tg.=min
Standby current*’ loos — 10 mA RAS=V,,CAS=V,
Dout = enable
CAS-before-RAS refresh current I — 260 mA  tg. =min
EDO page mode current*' ** lees — 220 mA  RAS =V, , CAS cycle,
tipe = thpe Min
Input leakage current I, -5 5 LA 0OV<VingV,+03V
Output leakage current lo -5 5 PA 0V <Vout<V,
Dout = disable
Output high voltage Vou 24 Ve \ High lout = -2 mA
Output low voltage Voo 0 0.4 \ Low lout =2 mA

Notes: 1. Il 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. Measured with one sequential address change per EDO cycle, t,q.-

Capacitance (Ta=25°C, V.. =33V +0.15V)

Parameter Symbol Typ Max Unit Notes
Input capacitance (Address) G, — 7 pF 1
Input capacitance (Clocks) C, — 7 pF 1
Output capacitance (Data-in, Data-out) Cpo — 8 pF 1,2

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

HITACHI
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AC Characteristics (Ta=0to +70°C, V. =33V 1 0.15V, V=0 V) *b &> %

Test Conditions

¢ Input rise and fall time: 2 ns

e Inputpulse levels: V=0V, V=30V

¢ Input timing reference levels: 0.8 V,2.0V

¢ QOutput timing reference levels: 0.8 V,2.0V

e OQutput load: 1 TTL gate + C; (100 pF) (Including scope and jig)

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

HM5112805/HM5113805

-5
Parameter Symbol Min Max Unit Notes
Random read or write cycle time tre 84 — ns
RAS precharge time tep 30 — ns
CAS precharge time ter 8 — ns
RAS pulse width tras 50 10000 ns
CAS pulse width toas 8 10000 ns
Row address setup time tasr 0 — ns
Row address hold time tran 8 — ns
Column address setup time tasc 0 — ns
Column address hold time toan 8 — ns
RAS to CAS delay time treo 12 37 ns
RAS to column address delay time trao 10 25 ns
RAS hold time trsn 13 — ns
CAS hold time tosn 35 — ns
CAS to RAS precharge time tome 5 — ns
OE to Din delay time toeo 13 — ns 5
OE delay time from Din toso 0 — ns 6
CAS delay time from Din tozc 0 — ns 6
Transition time (rise and fall) tr 2 50 ns 7
10

HITACHI
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Read Cycle

HM5112805/HM5113805

-5
Parameter Symbol Min Max Unit Notes
Access time from RAS trac — 50 ns 8,9
Access time from CAS toac — 13 ns 9,10,17
Access time from address tan — 25 ns 9, 11,17
Access time from OE toea — 13 ns 9
Read command setup time tres 0 — ns
Read command hold time to CAS tren 0 — ns 12
Read command hold time from RAS tachr 50 — ns
Read command hold time to RAS tran 0 — ns 12
Column address to RAS lead time 9% 25 — ns
Column address to CAS lead time tear 15 — ns
CAS to output in low-Z tos 0 — ns
Output data hold time ton 3 — ns 21
Output data hold time from OE toro 3 — ns
Output buffer turn-off time torr — 13 ns 13, 21
Output buffer turn-off to OE toes — 13 ns 13
CAS to Din delay time teon 13 — ns 5
Output data hold time from RAS tonr 3 — ns 21
Output buffer turn-off to RAS torm — 13 ns 13, 21
Output buffer turn-off to WE twez — 13 ns 13
WE to Din delay time tweo 13 — ns
RAS to Din delay time troo 13 — ns

11
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Write Cycle

HM5112805/HM5113805

-5
Parameter Symbol Min Max Unit Notes
Write command setup time twes — ns 14
Write command hold time twen — ns
Write command pulse width twe — ns
Write command to RAS lead time tawL 13 — ns
Write command to CAS lead time towe 8 — ns
Data-in setup time tos — ns 15
Data-in hold time ton 8 — ns 15
Read-Modify-Write Cycle

HM5112805/HM5113805

-5
Parameter Symbol Min Max Unit Notes
Read-modify-write cycle time tawe 116 — ns
RAS to WE delay time tawo 67 — ns 14
CAS to WE delay time tows 30 — ns 14
Column address to WE delay time tawn 42 — ns 14
OE hold time from WE toen 13 — ns
Refresh Cycle

HM5112805/HM5113805

-5
Parameter Symbol Min Max Unit Notes
CAS setup time (CBR refresh cycle) tesr 5 — ns
CAS hold time (CBR refresh cycle) toum 8 — ns
WE setup time (CBR refresh cycle) twee 0 — ns
WE hold time (CBR refresh cycle) S 8 — ns
RAS precharge to CAS hold time trec 5 — ns

12
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EDO Page Mode Cycle

HM5112805/HM5113805

-5
Parameter Symbol Min Max Unit Notes
EDO page mode cycle time thec 20 — ns 20
EDO page mode RAS pulse width trase — 100000 ns 16
Access time from CAS precharge tepa — 28 ns 9,17
RAS hold time from CAS precharge teprn 28 — ns
Output data hold time from CAS low toon 3 — ns 9, 22
CAS hold time referred OE tooL — ns
CAS to OE setup time toop 5 — ns
Read command hold time from trcHe 28 — ns
CAS precharge
Write pulse width during CAS precharge t,qe — ns
OE precharge time tose 8 — ns
EDO Page Mode Read-Modify-Write Cycle

HM5112805/HM5113805

-5
Parameter Symbol Min Max Unit Notes
EDO page mode read-modify-write thprwe 57 — ns
cycle time
WE delay time from CAS precharge topw 45 — ns 14
Refresh(HM5112805 Series)
Parameter Symbol Max Unit Notes
Refresh period trer 64 ms 8192 cycles
Refresh(HM5113805 Series)
Parameter Symbol Max Unit Notes
Refresh period trer 64 ms 4096 cycles

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

2. Aninitial pause of 200 us is required after power up followed by a minimum of eight initialization
cycles (any combination of cycles containing RAS-only refresh or CAS-before-RAS refresh).

HITACHI
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14

3.

8.

9.

10.
11.
12.
13.

14.

15.

16
17.
18.

19.

20.

21.

22.

23.

Operation with the t;., (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, than the access time is
controlled exclusively by t.,..

Operation with the tz,, (max) limit insures that t;,c (max) can be met, tz,, (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,,.

Either tg, or to, Mmust be satisfied.

Either t,, or t,,c must be satisfied.

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).

Assumes that tgep < trep (Max) and trap < thap (Max). If tzep OF trap is greater than the maximum
recommended value shown in this table, t,,. exceeds the value shown.

Measured with a load circuit equivalent to 1 TTL loads and 100 pF.

Assumes that tp.; > tzop (Max) and taep + toae (Max) = teap + tay (Max).

Assumes that tg,; = tzap (Max) and toep + toae (Max) < tgap + tay (Max).

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

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

twess Lrwos Towns tawo @Nd tepy are not restrictive operating parameters. They are included in the
data sheet as electrical characteristics only; if t, .5 2t (Min), the cycle is an early write cycle
and the data out pin will remain open circuit (high impedance) throughout the entire cycle; if tyup
2 tF!WD (min)! tCZWD 2 tCZWD (min)! and tAWD 2 tAWD (min)! or tCZWD 2 tCZWD (min)! tAWD 2 tAWD (mln) and tC:PW 2
terw (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.

t,s and t,,, are referred to CAS leading edge in early write cycles and to WE leading edge in
delayed write or read-modify-write cycles.

- trasp defines RAS pulse width in EDO page mode cycles.

Access time is determined by the longest among t,y, teac and tep,.

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

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

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

Data output turns off and becomes high impedance from later rising edge of RAS and CAS.
Hold time and turn off time are specified by the timing specifications of later rising edge of RAS
and CAS between t,, and t,, and between t,., and t.

toon defines the time at which the output level go cross. Vo = 0.8 V, V,,, = 2.0 V of output timing
reference level.

XXX: HorL (H: V,y (min) £V, <V, (max), L: V,_ (min) <V, <V, (max))

Wi Invalid Dout

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

HITACHI
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Timing Waveforms*>

Read Cycle
- tre .
‘ tras L trp
-\ /—  \
RAS \ 7[ \
N\
B tcsH tcrp .
tReD g trsH
tr tcas
\ 4
CAS \ /|
N 7
| fRap | traL |
B tcaL _
tasr t t
traH 4SS LEAT
i
/
Address Row g Column
tRRH
tReHR "
thS - » tRCH >
- 4
e XX XXX
tbzc oo twED
- C .
| troD .
L |iozo | | | toea - toeD _
oF X XOXAXX XX
N 7
- oz
feac t?ng
< tAA > ‘4 tOH T
. [RAC > D < OFR |
‘tCLZV - toHR >
tWEZ e
7 4 \
Dout YA Dout 7§—
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Early Write Cycle
tre
B tras trp
N
RAS \ \
\ /
tesH .| | fcrP .
» trep e tRsH .
tr| |  lcas
~AG \ /
CAS X ]
N/ §
tasr | |tRAH tasc | | fcaH
Address Row Column
twes | | tweH
wJOR0R /XX
N 7
Ips_ IbH
4
Din Din
|\

High-Z*

Dout

+ twes = twes (min)
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Delayed Write Cycle*'®

- tre .
» tras . trp
-\
RAS N \
\ /
- tosH | terp
- lReb tRSH -
Tl » tcas .
CAS BX 7‘
\ 7
tasr | |IRAH tasc| | tcan
Address Row Column
Jowy
| tRwi
tRcs twp
_ /
WE
N\ /
_lbze, tps toH
High-Z
o R 22— >
tbzo toep
> — =tOEH=
- toep -
C 4 O
OE /
toez
—
lcig
High-Z
Dout 9
Invalid Dout
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Read-Modify-Write Cycle*'®

P trwe .
tras - trp
-\
RAS
\ / \
tr
treD < tcas |l fcrRP |
CAS \
fRAD N 7
tasr | | tRAH tasc| | tcan
v
Address Row Column
~
t towL
tRCS [ (- CWD |
tawp tRwL
- trwp o we
/4 \
we TR0 /XK
N 7
<0 ¢ « DH
DS
High-Z .
f t
< D70 D <O,
loeA |- toep
__ 4 X
OF /X XX XXX XXX X &_7_ N XX XX XX
teacy! | |togz
-t tAA >
trac > | ;tOHO
High-Z
Dout Dout E :
oLz —

18
HITACHI




HMS112805TD-5, HMS5113805TD-5

RAS-Only Refresh Cycle

tre

- f

tras » trp Y
/ \ / A
RAS / N / \
N

tr

\ J

-

tcrp - | RPC |

tasr RAH

High-Z
Dout %E 9

CRP

~N A
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CAS-Before-RAS Refresh Cycle

tre p tre _
P lRp tras . tRP tRAS trP
RAS / N \
tr
trpc trpc lcrp
| tep tesr| | feHr tcp tesr tcHR
/ \
CAS % / \
/ N
twrp| | twrh twrp| | twrH

RO N

torr

-t

 Jorp

%

High-Z

=<PAT

Dout

7
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Hidden Refresh Cycle

P trc . tre L trc N
P tras »| L« IRP tRA: IRP| | tRAS | | tRP
-\ /— \
s\ N\
N 7 N 7
tr
11 tRsH ~ toenr ||| terP
| tmop
—a \ /
CAS X Z
N\ /
< 1RAD | tRAL
tasr| |IRAH tasc| | toan
/ A
Address Row Column
N /
tRRH
trcs - tRcH

t
Iozc BULY
B - |« |lcDD
~ [troD_
N High-Z - 2
Din y/ \
oo | oy

tcac < tct)Ez
1, g <Ilwgz
« | DA »—=—1{oHo
P trac | Jorr,
toLz toy
/ \

Dout Dout 7§—
torr

toHr
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EDO Page Mode Read Cycle (1)

RAS

CAS

Address m Row

Din

Dout

tRp
3 tRrasP {HPC y
/ \_
i ) Thpc Thpc 1CPRH tcrp
CsH tcp ick tCP | thapy
. —
tcas \ toas g tcas N.tcas || if
tRCHR | 4 IRcHC i
tres trcH RCS PPty
-—j& . RCH
“Ttwee tRAL
1ASR jead [(RAH ti\s—cf« tcaH | Lasc| |tcat tasq |1can tascl| | [foaH wep
XXX Column 1M x Column 2K><><><><><><><X Column 3 MColumn 4 ><
teal teal teal teal
|
tRDD
tpze tcobp
-
N High-Z )i
/ \
bzo tcol] tcop .
[l [ k|
‘ toep tOEP] OED
1 i
CPA OFR
toEA tcPA ; )
A | |ltoez CPA tan OHR
fcag toag| | tan toEz kel toEZ
tAn twez OHO tcac| |l Al ! oo
and toEA OFF
tRAC e—> 1DOH toEA
=1 | toHg OH
g Dout 1 E Dout 2‘ Dout 2 @Dout ”E { Dout 4 }—
i |
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EDO Page Mode Read Cycle (2)

trp
|
RAS t RASP Z ~
i thpc tHPC thpc tcrp
T tcsH icp tcp icp
b tRSH —
CAS tcas N tcas . tcas ] N_tcas
{RCHC
tRes| tRRH
l«=—{tRCH
we U '
tRAL .
t 1 t t t 1 WED
{ASR sl [RAH!ASC) |, 1OAH | lasc| |tcan Asg] |lean tasc CAH
Address XXX Row m Column 1M Column 2X><><><><><><><X Column 3 XXXColumn4
tcaL teaL teal
| 1 tRDD
CAL
tpzc] tcoD
i
oo TR i
V4
tpzo ol tcop
i - [ [ 1OED
‘ OEP tOER
o | \ . IR XX
1 1
4 CP OFR
1OEA lcp ?:: i
t A | | ltoez tAA OHR
CAG tcac erg| |lioez [+~ 'OEZ
tAA OHO e tcad e toro
DoH toEA i <~ toFF
tRAC e |e— DOoH toEA 1
toHO OH
Dout \ Dout 1 E@Dout ZE { Dout 2 Dout E g Dout 4 —
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EDO Page Mode Early Write Cycle

trasp | trp
_ \
RAS \

\ 7 \
t
tosh thpc tRsH.
trep tcas tcp tcas tcp t tcrp
CAS l& Z & / 3&
N7
tasc| |tcag tasc| |tcad
Column 2 Column N ><>Q<><
twes | [twen twes | | twen twes | |twen

High-Z*

Dout

* twes = twes (min)
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EDO Page Mode Delayed Write Cyele*'®

trasp N
| Iep
_ \
RAS N\ \_
N /
t tc top 1o tcre
tosh . Hpc « URSH
treD | fcas | . loas B tcas
S \ /N A
CAS
\ N 7N /
B tasc Jld tasc o1 tasc
tcan tcaH tcan
Address Column 1 Column 2 Column N
t, t t,
tRwi
tres, | tres trcs
o 7 \ \ \
we X XXX/ \ \ /X
twe || | twel | | twp
| |Jbzetos | T |ltozctpg| | | |ltpzc oS[|
) oy fox fou
o XU
o o ! a KN
DzQ t —pf t —»
e 3740) oo DZ toeD
<JOEP| LR . [oER
TOEH lwn toEHIe—» toEH e
L 14 N 7 \ 14 \
OE \ / \ / \ /
teiz,) teiz | ez,
ol loEZ L lOEZ ol IOEZ
High-Z
Dout g
Invalid Dout Invalid Dout Invalid Dout
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HMS5112805TD-5, HMS5113805TD-5

EDO Page Mode Read-Modify-Write Cyele*'®

» tRASP -
N ‘tRP
\ j
RAS
N 7 \_
t t
Tl » HPRWC . . tgey R
tcp tcp > tCRP
. tReD 1. tcas o . tcas . . tcas .
\ /N /\
cAs \ /N /N
N 7 N 7 N /|
tRAD
tAsR |1 tAsSC ol tASC oLl tASC
tRAH tcaH tcaH tcaH
Address Row Column 1 Column 2 Column N
tRwD Jg\/_V»L tepw tow] tcpw ‘triv_v»L‘
tawp tros tawp | tAWD -
tRey tRwL
< ICWD ol | [CWD kol [ 1CWD
\ \ \
. \ % /O
trcs twp » twp twp
Lt Nl bl Ll & » )
. ‘tDZCtDSV‘ ‘tDZCtDSV‘ tDZCtDSV‘
o _toH, |tDH
toED, = toep N toED, \
tpzo| | || —» tpzo || || — tpzg | | || —
> toep| LOEP < OEF |
tOEH la—» tOEH e tOEHle—>
4 N 4 N 4 \
o >< X jz \ AN/ M
| > | letOHO > le1OHO | toHo
tOEA| e tOEA |e>] tOEA |e»
tCACHe—»] tCAC«»] tCAC s>
tAAle—» . t|/-\AI< > t t|AAi< >
T > CPA= > CPAq+ >
teiZ Ty lldoez  ta? T loez  toiP <02
/N /\ /N Hi
/ N N 7 N igh-Z
Dout z«%§ / / g /
NA W NS
Dout 1 Dout 2 Dout N
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HMS112805TD-5, HMS5113805TD-5

EDO Page Mode Mix Cycle (1)*®

RAS

CAS

Address

Din

Dout

trp
Y trasp )
\ / \
i tcrp
T icp tcp tcp
1 ] —
tcas N tcas \ tcas N tcas ||
tcsh fow trsH
trep s
twes | twen tres tRes 0}22:
Z icpw hwp S
tawD "
1 r tRAL
ASC 1
1ASP: o] |aaftAH 5| [« CAH tasg| |toan fsq|toan tascl. ) foAH
iXX Row m Column 1 MXXXCOIumn 2K><><><><><><><XO0Iumn 3 Column 4
t
CAL tCAL tRDD
1 tcoD
tpH ips oH
ips |<-> |
p i 4
toEn,
toEp < twED
tcpa tcpa loFr
t cp AR == WEz
AR | toEz le—{ toEz
toEA tAA lcac
B ~—= loHo
1CAC| [t
1 OHO tOEA
CAQ tDOH tOFF
e ton
< Dout 2 >@<Dout3 Dout 4 >—
7

HITACHI
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HMS5112805TD-5, HMS5113805TD-5

EDO Page Mode Mix Cycle (2) **

tRp
BAS h tRrasp 7 \_
\ /
¢ tcrp
T tesh tcp tcp el
y 1 —
CAS tcas \ teas \._lcas \. tcas || ]
Ly = X e
trep : n
RCHR oWl s ircs RSH t
tres tron fwes] [twer trcs e lisiy
|<-> st cot—e{
_ Al -
" tCPW th\A i EM
2 | f tRAL
tasc|| t
t
taSR fen] Lo JRAR, | je—CAH | | tasg| [foAn Asq] | leat ASCle s LoAn
Address @ Row m Column 1 XCqumn 2X><><><><><><>< Column 3 ><><XCqumn 4 ><><><><><
toaL | teal
tps ;
i i RDD
DSl |, "bH 'p tcbp
. —
Din High-Z { oDin2 Din3 :XXX
7
toEP toEP |
toEp loEn|| EaF’ | twep
oe OO0 / = ) DOOG
OE I A j
A | toFR
taa OEA| tCP,I\ o s
tOEA ) t?:: tAA le—] topz
icac | OFz t toEz lcag — oo
tRAC CAC
toHo toHo I0EA, 1OFF
OH
Dout < Dout 1 } <Dout3 { Dout 4 >_
2
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HMS112805TD-5, HMS5113805TD-5

Package Dimensions

HM5112805TD Series
HM5113805TD Series (TTP-32DF)

Unit: mm
20.95
21.35 Max
32 17
NNONONNAOOONNOONN
©
o
o] A
ooooooo ooooooo
! 127] 18
0.80
0.42 + 0.08 .
0.40 * 0.06 )
R ‘_
11.76 + 0.20
>T71'15 Max 050+0.10 | | 2
] % 0° —-5°
& oy 8
> [©[o0.10 | 212 o
Q H|+ M
= No 8
Sl © Hitachi Code TTP-32DF
JEDEC —
Dimension including the plating thickness EIAJ —
Base material dimension Weight (reference value)| 0.54 g
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