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Description

The Hitachi HM5116405 Series, HM5117405 Series are CMOS dynamic RAMs organized 4,194,304-word
X 4-bit. They employ the most advanced CMOS technology for high performance and low power. The
HM5116405 Series, HM5117405 Series offer Extended Data Out (EDO) Page Mode as a high speed access
mode. They have package variations of standard 26-pin plastic SOJ and standard 26-pin plastic TSOP II.

Features

e Single 5V (£10%)
e Access time: 50 ns/60 ns/70 ns (max)
e Power dissipation
— Active mode : 495 mW/440 mW/385 mW (max) (HM5116405 Series)
: 550 mW/495 mW/440 mW (max) (HM5117405 Series)
— Standby mode : 11 mW (max)
0.83 mW (max) (L-version)
e EDO page mode capability
e Long refresh period
— 4096 refresh cycles : 64 ms (HM5116405 Series)
. 128 ms (L-version)
— 2048 refresh cycles : 32 ms (HM5117405 Series)
. 128 ms (L-version)
e 3 variations of refresh
— RAS-only refresh
— CAS-before-RAS refresh
— Hidden refresh



HMS116405 Series, HM5117405 Series

e Battery backup operation (L-version)

e Test function

— 16-bit parallel test mode

Ordering Information

Package

300-mil 26-pin plastic SOJ
(CP-26/24DB)

Type No. Access time
HM5116405S-5 50 ns
HM5116405S-6 60 ns
HM5116405S-7 70 ns
HM5116405LS-5 50 ns
HM5116405LS-6 60 ns
HM5116405LS-7 70 ns
HM5117405S-5 50 ns
HM5117405S-6 60 ns
HM5117405S-7 70 ns
HM5117405LS-5 50 ns
HM5117405LS-6 60 ns
HM5117405LS-7 70 ns
HM5116405TS-5 50 ns
HM5116405TS-6 60 ns
HM5116405TS-7 70 ns
HM5116405LTS-5 50 ns
HM5116405LTS-6 60 ns
HM5116405LTS-7 70 ns
HM5117405TS-5 50 ns
HM5117405TS-6 60 ns
HM5117405TS-7 70 ns
HM5117405LTS-5 50 ns
HM5117405LTS-6 60 ns
HM5117405LTS-7 70 ns

300-mil 26-pin plastic TSOP I
(TTP-26/24DA)
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HMS511640S Series, HM5117405 Series

Pin Arrangement

HM5116405S/LS Series HM5116405TS/LTS Series

)
Voo [ |1 26| | Ves Voo [ | 1 O ] Ves
25| ] o4 vor[ |2 25 | | voa

2
o2 [_]|3 24| ] vos vo2 [ |3 24 | | vo3
wE [ |4 23|| | cas wE| |4 23| |cAs
RAS [ |5 22| |oE RAs[ |5 22| |oE
a1 [ ]|e 21|[ ] As IS K 21| | A9
ato [ |8 19| ] A8 Ao |8 19 | A8

ro [ le 18| | A7 rof o 18| | A7
At [ 1o 17| ] A6 At [ 10 17 [ ] ne
A2 [ 11 16| ] A5 a2 [ |11 16| | A5
A3 [ 12 15| | A4 as[ |12 15| | A4
Voo [ ||13 14 ] Vs Voo [ |13 14 | | Vg

(Top view) (Top view)
Pin Description
Pin name Function
A0 to A11 Address input
— Row/Refresh address A0 to A11
— Column address A0 to A9

I/01 to /104 Data input/Data output

RAS Row address strobe
CAS Column address strobe
WE Write enable

OE Output enable

Ve Power supply

V Ground

(2]
[
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HMS116405 Series, HM5117405 Series

Pin Arrangement

HM5117405S/LS Series HM5117405TS/LTS Series

N\
Veo [ || 26| ] Vs Voo | | 1 O ] Ves

vot[ |2 25\ ] voa vot1[ ] 2 25 | | o4
vo2[ |3 24| ] wos voz[ | 3 24 [ | wos
WE[ |4 23| ] cAs we[ |4 23 | |cas
rAs| ||s 22| | oE rAs| |5 22| |oE
Ne [ |6 21| ] A9 Nne[ |6 21 [ | A9
ISVIIE: 19| | A8 ISMIE: 19 ] A8

ao[ |le 18| | A7 ro[ | o 18 | | A7
At o 17| ne At [ 10 17 [ ] Ae
a2 | 16| | A5 a2 |11 16| ] A5
a3 |2 15| | A4 ISIRE 15 | | A4
Veo | |13 14]| ] v Veo | |13 14 | | Ve

(Top view) (Top view)
Pin Description
Pin name Function
A0 to A10 Address input
— Row/Refresh address A0 to A10
— Column address A0 to A10

I/01 to /104 Data input/Data output

RAS Row address strobe
CAS Column address strobe
WE Write enable

OE Output enable

Ve Power supply

Ve Ground

NC No connection

4
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HMS511640S Series, HM5117405 Series

Block Diagram (HM5116405 Series)

RAS CAS WE  OF
v v v v

Timing and control

v

AQO —@— > Column decoder
Al ——®— Column
to * | address 4M array
. | buffers
A9
[ 4M array
3 1101
* § I/0 buffers to
* o
. | Row 2 4M array o4
Q
o
address \
buffers _'
A0 —P 4M array
A1l ———P»
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Block Diagram (HM5117405 Series)

RAS

v

CAS

v

WE

v

OF
v

Timing and control

A0 —8—

Al ——o—

to .

Column
address
buffers

>

v

Column decoder

A10 [

Row
address
buffers

Row decoder

4M array

4M array

4M array

4M array

I/O buffers

1/01

1/04
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HMS511640S Series, HM5117405 Series

Absolute Maximum Ratings

Parameter Symbol Value Unit
Voltage on any pin relative to Vg V; -1.0to +7.0 \
Supply voltage relative to Vg Veo -1.0to +7.0 \
Short circuit output current lout 50 mA
Power dissipation P: 1.0 w
Operating temperature Topr 0to +70 °C
Storage temperature Tstg -55t0 +125 °C

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

Parameter Symbol Min Typ Max Unit Note
Supply voltage Ve 4.5 5.0 5.5 \ 1
Input high voltage Vi 2.4 — 6.5 \ 1
Input low voltage \'A -1.0 — 0.8 \ 1

Note: 1. Allvoltage referred to V.

HITACHI



HMS116405 Series, HM5117405 Series

DC Characteristics
(Ta=01t0+70°C, Vo =5V £ 10%, Vi, = 0 V) (HM5116405 Series)

HM5116405
-5 -6 -7
Parameter Symbol Min Max Min Max Min Max Unit Test conditions
Operating current*'s *? leos — 9 — 80 — 70 mA tae = mMin
Standby current leco - 2 - 2 — 2 mA TTL interface
RAS, CAS =V,
Dout = High-Z
— 1 — 1 — 1 mA CMOS interface
RAS,CAS >V, .-02V
Dout = High-Z
Standby current cc2 — 150 — 150 — 150 pA CMOS interface
(L-version) RAS, CAS >V .-0.2V
Dout = High-Z
RAS-only refresh current® 1, — 90 — 80 — 70 mA tre = Min
Standby current*’ lecs — 5 — 5 — 5 mA RAS =V,
CAS =V,
Dout = enable
CAS-before-RAS refresh . — 90 — 80 — 70 mA tre = Min
current
EDO page mode current*" ** |, — 80 — 70 — 65 mA type = Min
Battery backup current lecto — 350 — 350 — 350 pA CMOS interface
Dout = High-Z, CBR
refresh: tgc =31.3 us
thas £0.3 us
Input leakage current Iy -10 10 -10 10 -10 10 pA o0V<Ving7V
Output leakage current lo -10 10 -10 10 -10 10 pA ovV<Ving7V
Dout = disable
Output high voltage Vou 24 Vi 24 Vi 24 V. V High lout = -2 mA
Output low voltage Voo 0 04 0 04 O 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 CAS =V,,.
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HMS511640S Series, HM5117405 Series

DC Characteristics

(Ta =010 +70°C, Voo =5 V % 10%, Vg = 0 V) (HM5117405 Series)

HM5117405
-5 -6 -7
Parameter Symbol Min Max Min Max Min Max Unit Test conditions
Operating current*'s *? leos — 100 — 9 — 80 mA tae = mMin
Standby current leco - 2 - 2 — 2 mA TTL interface
RAS, CAS =V,
Dout = High-Z
— 1 — 1 — 1 mA CMOS interface
RAS,CAS >V, .-02V
Dout = High-Z
Standby current cc2 — 150 — 150 — 150 pA CMOS interface
(L-version) RAS, CAS >V .-0.2V
Dout = High-Z
RAS-only refresh current® 1, — 100 — 90 — 80 mA tre = Min
Standby current*’ lecs — 5 — 5 — 5 mA RAS =V,
CAS =V,
Dout = enable
CAS-before-RAS refresh . — 100 — 90 — 80 mA tre = Min
current
EDO page mode current*" ** |, — 9 — 80 — 75 mA type = Min
Battery backup current lecto — 350 — 350 — 350 pA CMOS interface
Dout = High-Z, CBR
refresh: tgc = 62.5 us
thas £0.3 us
Input leakage current Iy -10 10 -10 10 -10 10 pA o0V<Ving7V
Output leakage current lo -10 10 -10 10 -10 10 pA ovV<Ving7V
Dout = disable
Output high voltage Vou 24 Vi 24 Vi 24 V. V High lout = -2 mA
Output low voltage Voo 0 04 0 04 O 04 V Low lout =2 mA

Notes : 1.

output open condition.
2. Address can be changed once or less while RAS =V,.
3. Address can be changed once or less while CAS =V,,.

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

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

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

10
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HMS511640S Series, HM5117405 Series

AC Characteristics (Ta =0t0 +70°C, V. =5V £10%, Vi =0 V) *!, #2 *!8

Test Conditions

e Inputrise and fall time: 2 ns

e Inputlevels: Vp =0V, V=3V

e Input timing reference levels: 0.8 V,2.4V

e Output timing reference levels: 0.8 V,2.0V

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

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

HM5116405/HM5117405
-5 -6 -7

Parameter Symbol Min Max Min Max Min Max Unit Notes
Random read or write cycle time tre 84 — 104 — 124 — ns

RAS precharge time trp 30 — 40 — 50 — ns

CAS precharge time tep 7 — 10 — 13 — ns

RAS pulse width tras 50 10000 60 10000 70 10000 ns

CAS pulse width teas 7 10000 10 10000 13 10000 ns

Row address setup time Tasr 0 — 0 — 0 — ns

Row address hold time tran 7 — 10 — 10 — ns
Column address setup time Tasc 0 — 0 — 0 — ns
Column address hold time tean 7 — 10 — 13 — ns

RAS to CAS delay time treo 11 37 14 45 14 52 ns

RAS to column address delay time  tq, 9 25 12 30 12 35 ns

RAS hold time trsH 10 — 13 — 13 — ns

CAS hold time tosn 3% — 40 — 45 — ns

CAS to RAS precharge time temp 5 — 5 — 5 — ns

OE to Din delay time toeo 13 — 15 — 18 — ns 5
OE delay time from Din toso 0 — 0 — 0 — ns 6
CAS delay time from Din toze 0 — 0 — 0 — ns 6
Transition time (rise and fall) i 2 50 2 50 2 50 ns 7

11
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HMS116405 Series, HM5117405 Series

Read Cycle
HM5116405/HM5117405
-5 -6 -7

Parameter Symbol Min Max Min Max Min Max Unit Notes

Access time from RAS trac — 50 — 60 — 70 ns 8,9, 20

Access time from CAS teac — 13 — 15 — 18  ns 9,10, 17,
20

Access time from address Tan — 25 — 30 — 35 ns 9, 11,17,
20

Access time from OE toea — 13— 15 — 18 ns 9,20

Read command setup time tres 0 — 0 — 0 — ns

Read command hold time to CAS  t,, 0 — 0 — 0 — ns 12

Read command hold time from trcrr 50 — 60 — 70 — ns

RAS

Read command hold time to RAS g, 0 — 0 — 0 — ns 12

Column address to RAS lead time  tg,, 25 — 30 — 35 — ns

Column address to CAS lead time  tg,, 15 — 18 — 23 — ns

CAS to output in low-Z tos 0 — 0 — 0 — ns

Output data hold time ton 3 — 3 — 3 — ns 22

Output data hold time from OE toro 3 — 3 — 3 — ns

Output buffer turn-off time tore — 13 — 15 — 15 ns 13, 22

Output buffer turn-off to OE toez — 13 — 15 — 15 ns 13

CAS to Din delay time teon 13— 15 — 18 — ns 5

Output data hold time from RAS Tour 3 — 3 — 3 — ns 22

Output buffer turn-off to RAS torr — 13 — 15 — 15 ns 22

Output buffer turn-off to WE Twez — 13 — 15 — 15 ns

WE to Din delay time tweo 13 — 15 — 18 — ns

RAS to Din delay time trop 13— 15 — 18 — ns

RAS next CAS delay time tanco 50 — 60 — 70 — ns

12
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HMS511640S Series, HM5117405 Series

Write Cycle

HM5116405/HM5117405

-5 -6 -7
Parameter Symbol Min Min Min Unit Notes
Write command setup time twes 0 0 0 ns 14
Write command hold time twen 7 10 13 ns
Write command pulse width twe 7 10 10 ns
Write command to RAS lead time  tqy, 7 10 13 ns
Write command to CAS lead time  t,, 7 10 13 ns
Data-in setup time tos 0 0 0 ns 15
Data-in hold time ton 7 10 13 ns 15
Read-Modify-Write Cycle

HM5116405/HM5117405

-5 -6 -7
Parameter Symbol Min Min Min Unit Notes
Read-modify-write cycle time tawe 111 135 161 ns
RAS to WE delay time tawo 67 79 92 ns 14
CAS to WE delay time tows 30 34 40 ns 14
Column address to WE delay time  t,,; 42 49 57 ns 14
OE hold time from WE toen 13 15 18 ns
Refresh Cycle

HM5116405/HM5117405

-5 -6 -7
Parameter Symbol Min Min Min Unit Notes
CAS setup time (CBR refresh cycle) tseq 5 5 5 ns
CAS hold time (CBR refresh cycle) tgq 7 10 10 ns
WE setup time (CBR refresh cycle) tyme 0 0 0 ns
WE hold time (CBR refresh cycle)  tyg, 7 10 10 ns
RAS precharge to CAS hold time  tqeg 5 5 5 ns

13
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EDO Page Mode Cycle

HM51W16405/HM51W17405

-5 -6 -7
Parameter Symbol Min Max Min Max Min Max Unit Notes
EDO page mode cycle time thec 20 — 25 — 30 — ns 21
EDO page mode RAS pulse width  tgaep — 100000 — 100000 — 100000 ns 16
Access time from CAS precharge  t.., — 28 — 35 — 40 ns 9,17, 20
RAS hold time from CAS precharge tcpry 28 — 35 — 40 — ns
Output data hold time from CAS low tpoy — 3 — 3 — ns 9,17
CAS hold time referred OE tooL — 10 — 13 — ns
CAS to OE setup time teop — 5 — 5 — ns
Read command hold time from trcre 28 — 35 — 40 — ns
CAS precharge
EDO Page Mode Read-Modify-Write Cycle

HM5116405/HM5117405

-5 -6 -7
Parameter Symbol Min Max Min Max Min Max Unit Notes
EDO page mode read- modify-write t,pruc 57 — 68 — 79 ns
cycle time
WE delay time from CAS precharge tgp, 45 — 54 — 62 ns 14
Test Mode Cycle **°

HM5116405/HM5117405

-5 -6 -7
Parameter Symbol Min Max Min Max Min Max Unit Notes
Test mode WE setup time tyrs 0 — 0 — 0 — ns
Test mode WE hold time (. 7 — 10 — 10 — ns
Refresh (HM5116405 Series)
Parameter Symbol Max Unit Notes
Refresh period Trer 64 ms 4096 cycles
Refresh period (L-version) Trer 128 ms 4096 cycles
14
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HMS511640S Series, HM5117405 Series

Refresh (HM5117405 Series)

Parameter Symbol Max Unit Notes
Refresh period Trer 32 ms 2048 cycles
Refresh period (L-version) Trer 128 ms 2048 cycles

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

2. An initial 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). If
the internal refresh counter is used, a minimum of eight CAS-before-RAS refresh cycles are
required.

3. Operation with the tz¢p (max) limit insures that ts,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.,.

4. Operation with the t.,, (max) limit insures that tz,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 tqg, or to, must be satisfied.

6. Either ty,, or tp,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 tpep < taep (Max) and tpay < trap (Max). If thep OF trap 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.

10. Assumes that tgop = trep (Max) and tzep + toae (Max) 2tz + tas (Max).

11. Assumes that tg,p = tzap (Max) and tzep + toae (Max) <izp + tas (Max).

12. Either t,,, or t;5, must be satisfied for a read cycles.

13,1, (Max) and t,., (max) define the time at which the outputs achieve the open circuit condition
and are not referred to output voltage levels.

14 tcsr trwos Town Tawn @Nd topy are not restrictive operating parameters. They are included in the
data sheet as electrical characteristics only; if t, o5 2 tycs (Min), the cycle is an early write cycle
and the data out pin will remain open circuit (high impedance) throughout the entire cycle; if tayp
2 tRWD (min)’ tCWD 2 tCWD (min)’ and tAWD 2 tAWD (min)’ or tCWD 2 tCWD (min)’ tAWD 2 tAWD (mln) and tCPW 2
tepw (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 CAS leading edge in early write cycles and to WE leading
edge in delayed write or read-modify-write cycles.

16. th.sr defines RAS pulse width in EDO page mode cycles.

17. Access time is determined by the longest among t,,, teac and tepa.

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

19. The 16M DRAM offers a 16-bit time saving parallel test mode. Address CAO and CA1 for the 4M
x4 are don’t care during test mode. Test mode is set by performing a WE-and-CAS-before-RAS
(WCBR) cycle. In 16-bit parallel test mode, data is written into 4 bits in parallel at each /0 (/01
to 1/04) and read out from each 1/O.

If 4 bits of each I/O are equal (all 1s or 0s), data output pin is a high state during test mode read
cycle, then the device has passed. If they are not equal, data output pin is a low state, then the
device has failed.

Refresh during test mode operation can be performed by normal read cycles or by WCBR
refresh cycles.

15
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HMS116405 Series, HM5117405 Series

16

20.

21.

22.

23.

To get out of test mode and enter a normal operation mode, perform either a regular CAS-
before-RAS refresh cycle or RAS-only refresh cycle.

In a test mode read cycle, the value of tzac, tas, teac @Nd teps is delayed by 2 ns to 5 ns for the
specified value. These parameters should be specified in test mode cycles by adding the above
value to the specified value in this data sheet.

tyee (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 + t5 + 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..

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,.

XXX: HorL (H: V,, (min) £V, <V, (max), L: V,_ (min) <V, <V, (max))
/i Invalid Dout

When the address, clock and input pins are not described on timing waveforms, their pins must
be applied V,,or V,.
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HMS511640S Series, HM5117405 Series

Timing Waveforms*>

Read Cycle
- tRe .
- tRAs ol le tRP
-\ /— \
RAS N /| \
N 7
- tcsH »| l«_LCRP -
< tReD |, tRSH -
ol e «  1CAS
__ \ 4
CAS N\ /
~ 7
« [RAD LI tRAL .
- teal
tasmp tasg | tcad
tRAH >
iy
s
Address Row Column
N
_tRRH,_
- tRCHR _
‘tRCS > < 1RCH >
4 N
we X XXXX/ WXXXX
tweD
| [tpbzg _ tcop il
« {RDD -
7 \
_ | tpzo| | | toEa _ toED _
ot ) OOXXXX JROOOXX)
B £
» toEz »
=1CAC > < 1toOHFoF >
t - »
=AA » < toH >
- tRac > _ torm -~
toLz _ tonm _
tWEZ e
4 N
Dout Dout ) —
N\ /
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HMS116405 Series, HM5117405 Series

Early Write Cycle
- trc .
- tRAS 1 tRP
\ \
RAS \ \
\ /
- tosH »| |« _fCRP .
- treD |, tRSH .
e - fcAs
CAC \ /
CAS X 7
|
tAsR| [tRAH tasc| | tcaH
Address >< Row Column
twes| | twcH
o SORCRRN /XXX
N /
DS | tDH
4
Din Din
N\
High-Z*

Dout
* twes = twes(min)
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HMS511640S Series, HM5117405 Series

Delayed Write Cycle*'®
- tRc .
- trAS .| 1< tRP
N
RAS N\ | \
- tcsH . 1< | tcrP
- 'RCD g tRsH .
Tl L » tcas .
RE \ 4
CAS & 7
L 7_
tasr| [fRAH tasc | tcaH
Address Row Column W
tow]
TRwL
tRCS twp
L 7
WE
s i
tpzc tps tpH
- > b B
X High-Z
o YRR o >
tpzo toEH
— - Lo
toED
_ A L
OE /
) toEZ
torz
High-Z
Dout g
Invalid Dout
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HMS116405 Series, HM5117405 Series

Read-Modify-Write Cycle*'®

RAS

CAS

Address

Din

Dout

p trwe >
< tRAS o 1< RP
\ \
L £
tT
tRcD tcas »| |« [CRP
N
N i
<« [BAD
tASR| [tRAH tasc| | tcAH
.4 v
Row Column
N
t t
tRCS| |an] | CWD > <C!V>L
tAwD _| [tRwWL
. tRWD | | twp
7
Dz
<1020
toe
OGO NI
- |
tcac
N > t
B "™ OEZ
< tRAC > leplfOHO
s 5( High-Z
_Dout /
torz]V M—
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HMS511640S Series, HM5117405 Series

RAS-Only Refresh Cycle

RAS

Address

Dout

-t tRC -
tRAS - trp >
) _\ v \
/ tr N VB
P tcrp _ tRPC tcrp
tasr. | | tRAH
Row
toFRr
toFF
X High-Z

HITACHI
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HMS116405 Series, HM5117405 Series

CAS-Before-RAS Refresh Cycle

RAS

CAS

Address

Dout

A

< tRc
. IRP | | tRAS >l e RP
L N S \L
tRPC tcsr =tc:HR . LRP,C tCF;P
/ tT= - 4 X ‘
K/ RN
« feP > Iwrp| | IwRh « P

High-Z

~NA

22
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HMS511640S Series, HM5117405 Series

Hidden Refresh Cycle

. tRe > 'RC le tRe .
< tRAs | < !RP | tRAS| |1RR) | tRAS || tRP
-\ /N \ /N
RAS N / \ N / \
N\ / \ 7
tt
< RSH, <« CHR | || | terp,
tReD
\ /
CAS & Z
N\ /
< IRAD 1 | [TRAL
tasp |'RAH  tasgl | tcam

Cn

tWRH “—™tRRH
b t s
tres tRRH|  twrp V’fz _ twRH tRCH

A

tWED
‘t DZC - >

tcon
tRDD

High-Z -

Din

ﬁé

tDzo toED

‘tCAC - toEz
- - twez
toHOo

AAA

y

_ trac tOFF

Dout ( Dout E—
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HMS116405 Series, HM5117405 Series

EDO Page Mode Read Cycle

¢ trp
] RNGCD . tupe  F
BAS trasP / \
"
tr fosn t Thpc ! thpc tcpRH tcrp
t
.i: CP) CP | tgrgn
CAS . tcas N tcas \. tcas _& tcas ||/
tRCHR |t trcHe t
tres tpcy RCS - tRRH
et e ~—'RCH
T
e LU
L tRAL
tASR el [IRAH fﬁs_o‘_h tcAH tasc | |toax ASG ﬂHﬁ tasc |IfoAH tweD
Address XXX Row XXX Column 1 X Column EW Column 3 Column 4
teal teal teal toal
tRDD
tpzc tcob
oo TR (0
Y A
tbzo tcol tcop
> ! fe= tOED
oe ANOUOOOONN . - LXK
t t
CPA OFR
toea tcpa ' A
tAA — CPA, | tAn OHR
tcag toAG, |~ PRV —— = oz
tan twWEZ OHO tcac tcAd — tono
] toEa - t
tRAC > tpou toea £
=+ | toHO OH
Dout g Dout 1 E gDout 2 Dout 2 UDout A Dout 4 |
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HMS511640S Series, HM5117405 Series

EDO Page Mode Early Write Cycle

- tRASP ol tRP
_ \
RAS \ \
N /
tT
; tcsH L tHPC . JRrsH,
trRcD tcas tcp tcAs tcp tcas | LCRP
ors N/ N /N
N/ ]
tasc| |tcaH tasg ftcaH
Column 2 Column N ><><><>Q<><
twcs| |tweH twes| {tweH twes| |tweH

/ KAXARX

Din

High-Z*

Dout

* twes = twes (min)
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HMS116405 Series, HM5117405 Series

EDO Page Mode Delayed Write Cycle*'®

P tRASP N
ol AP
\ B
RAS N\ \_
c J
tT, < tCP= < tCRB
« tesH . tHPC tRsH
< tRcD ol tcas . < tcas tcas
CAS \ Zﬂ& /_[
N 7/ N N /
tasm _[tAsc oL LtASC |l ltasc
tcAH tcaH tcAH
Address Column 1 :Column 2 Column N ><><><><
tewL towL tewL
o [~
tRWL
tRcs tRcs tRcs
4 \ N N
QU \ /K
N_7
twe || | twe| | | twe| | |
.| | [tbzc tps| ., | [fpzc tpg | | .| | toze tps)
1 o tpH toH
. N 6in N ‘6in N_ | ‘6in
o WA AR A &
tpzo tpzo tpzo
> —I > E g
tO_EP toED tOED
tOEH e»] tOEH > tOEH ]
4 4 \ 4
o= VOO N\ W XXX
| |

torz,) tolz,| tciz, |
] tOEZ > tOEZ ) tOEZ
High-Z
Dout J

Invalid Dout Invalid Dout Invalid Dout
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HMS511640S Series, HM5117405 Series

EDO Page Mode Read-Modify-Write Cycle*"®

< tRASP »
| | trP
_ \
RAS \_
N /
t1 . tHPRWC
ter | | tcp | | |« tRSH tcrp
<« RCD |, tcAs - 1CAS « CAS
_ \ /N /N M
CAS
\ 7N /N /
7
<IRAD
tasR ||| tAsc,||, oLl tASC ollel tASC
tRAH tcAH tcAH tcaH
Address Row Column 1 >§_Co|umn 2 >§ Column N
B tRwD tC+W>L B tcew towy | || | tepw _TC+W»L‘
tawp tawp tawp -
Jowp | [tresl | | tewp | [tresy || |(towD tRWL
L / \ \
WE N N
tRcs twp p twp ||
Lagl N I » T » T
o |l tozc oS, || [toze DS |
toH toH,
. N foimk/\Px hirk/
on JOOUR AR WA
: toED toep
DzO| | || =™ tozo || || —* tbzg
tOEH e tOEH ]
4 A
OF ><><><>< JK 7‘7 N’\ / N&
| <lOHO > | etOHO | >
tOIEA tOIEA > tOIEA Lan
tCACHe tCACe» tCAC#—»
tAAle{—»] tanle tAA{: >
TRAC > tCPAil= tcpaAle >
la la
telz | Qldoez  telZ | ldoez  telZ ||l |JoEZ
Dout UL Ué \ UL
Dout 1 Dout 2 Dout N
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HMS116405 Series, HM5117405 Series

EDO Page Mode Mix Cycle (1)

trp
BAS trasp I \
1 L
; torp
T tcp tcp tce
3 1 1 3 r
CAS . tcas tcas tcas X teas ||/
tesH tRSH
trep -
twes | twen tres tros - EEE:
WE T lcPw  htwef 1
/ tAwD - ] .
t ‘ tRAL
tASR ot JRAﬁSf) tCAH > EAECL EEA»H tﬁg tCAH t‘A‘SC<—> tCAH
Address W Row XXX Column 1 XX ><><XColumn 2 Column SW Column 4x
tcaL tcaL tcaL toaL tROD
t t
t DH cDD
tos DH tps
Din Din 1 High-Z Din 3 \:XXX
toED
i -~ twep
ot UGN I\ LO00K
tcpa tcpa o E%FEF%
taAn Jeea tan
\ toez e topz
tOEA taA tcAC
] ~— toro
tCAC ||t
t OHO toea
CAG tDOH tOFF
i ton
-~ B s ml
Dout { Dout 2 ><><Do.:t3 Dout 4 >—
"~ 7 b Lo 7
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HMS511640S Series, HM5117405 Series

EDO Page Mode Mix Cycle (2)

tRNCD tRp
—_— — =
BAS trasp Z \_
\a .
t tcrp
T tesH tcp ter
3 t A X t L t A t r
CAS \._ tcas CAS cAS X cas ||, ]
trep | g L 3 s 1 3
treHr tRsH
¢ «
tres troy twes| |twer tRcs RCS tRRH
s = tRCH
’d—»
. pll r 1A T
WE ><>< topw i dlwe _YM
I 1 tRAL
tasc|| t
tASR el | JRAH CAH tasc| |toan tﬁg toan taso ltoan
Address {XX Row XXX Column 1 X XCqumn 2 Column 3 ><><X Column 4 ><><><><><
tcaL \ tcaL tcaL 1 tcaL
tps
tpg| | toH [ Tton toD
= cDD
Din High-Z Din 2 Din 3 \:XXX
i toep t
PEP t > e == twep
4 col 1
oe UL ] ‘. ] Z
\ | torR
tan OEA chA - twEZ
toea o t?:: taAA e topz
fcac EZ i feag — tono
tRAC CAC
toHo ™" too  <OEA- N :OFF
/L e 7 o 3 OH
Dout (| Dout1 Dout3 { Dout4 >—
= 7 3 . 7
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HMS116405 Series, HM5117405 Series

Test Mode Cycle **°

* kk

_Set Cycle™ | Test Mode Cycle | _Reset Cycie_ Normal Mode

SANVANWA WA WS
/NS
/XX

* CBR or RAS-only refresh
** Address, Din, OE: H or L

:
g%k
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HMS511640S Series, HM5117405 Series

Test Mode Set Cycle

-t tRC
- tgpp - tRAS < trRp -
/ BX A \
N\ \
tRPC tcsr tcHR tRPC tCRp
- -t >

RAS
7 \ / \\/ Y
/
| tcp < TWTS | | JWTH tcp

-

XX /XA
N /
/

toFr

) J

A
Y

%

toFF

o
Lot

\ High-Z
7

~AT

Dout
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HMS116405 Series, HM5117405 Series

Package Dimensions

HM5116405S/LS Series

HM5117405S/LS Series (CP-26/24DB) Unit: mm
16.90
17.27 Max
26 21 19 14
o o
+l +l
Ql —
© 0
L L _'\ [s9]
1 6 8 13
0.74
o
o
@ é H
; 0
S o @
o «© [\ N
Ire) o
o o — )
6.71 £0.25
fe———
HM5116405TS/LTS Series
Unit: mm

HM5117405TS/LTS Series (TTP-26/24DA)

17.14

17.54 Max

26 21 19 14
N O O

A
Ql
«©
N~
O ¥
;J.IJ UGéJUUUU1U3
1.27
0.40+0.10_|| [®[ 021 @ 9.22402_
Y
\d
i y h—io-5°
s gel £|3
= £710.10 29| 2|2
o Te) (0
(aV] <t O~
-~ 1.15 Max —-| olo
- S —
o.ss‘TF

0.50+0.10
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HMS511640S Series, HM5117405 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.
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HMS116405 Series, HM5117405 Series

Revision Record

Rev. Date Contents of Modification Drawn by Approved by
1.0 Oct. 14, 1996 Initial issue Y. Kasama M. Mishima
2.0 Nov. 8, 1996 Addition of HM5116405-5 Series Y. Kasama Y. Matsuno

Addition of HM5117405-5 Series
Power dissipation (active)

550/495 mW(max) to 495/440/385 mW (max)
(HM5116405 Series)
605/550 mW(max) to 550/495/440 mW (max)
(HM5117405 Series)

DC Characteristics (HM5116405 Series)
lec; max:110/100 mA to 80/70/65 mA
DC Characteristics (HM5117405 Series)

lec; max: 110/100 mA to 100/90/80 mA
lecs max: 110/100 mA to 100/90/80 mA
lees Mmax: 110/100 mA to 100/90/80 mA
leo; max: 110/100 mA to 90/80/75 mA

AC Characteristics

theo Min: 20/20 ns to 11/14/14 ns

thao Min: 15/15 ns to 9/12/12 ns

tasy Min: 15/18 ns to 10/13/13 ns

tray Min: 0/0 nsto 5/5/5 ns

trwe Min: 149/175 ns to 111/135/161 ns
trwp Min: 82/95 ns to 67/79/92 ns

towp Min: 37/43 ns to 30/34/40 ns

tawo Min: 52/60 ns to 42/49/57 ns

taee Min: 0/0 nsto 5/5/5 ns

Tuprwe Min: 79/90 ns to 57/68/79 ns

Timing Waveforms

Addition of t,, timing to EDO page mode mix
cycle (2)

3.0 Feb. 27, 1997 AC Characteristics
tray Min: 5/5/5 ns to 0/0/0 ns
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