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Description

The Hitachi HM 5116405 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
TSOPII.

Features

e Single5V (£10%)
e Accesstime: 50 ns/60 ns/70 ns (max)
e Power dissipation
— Activemode : 495 mW/440 mW/385 mW (max) (HM5116405 Series)
: 550 mW/495 m\W/440 mW (max) (HM5117405 Series)
— Standby mode : 11 mW (max)
0.83 mW (max) (L-version)
e EDO page mode capability
¢ Long refresh period
— 4096 refresh cycles: 64 ms (HM5116405 Series)
1 128 ms (L-version)
— 2048 refresh cycles: 32 ms (HM5117405 Series)
1 128 ms (L-version)
e 3vaiations of refresh
— RAS-only refresh
— CAS-before-RAS refresh
— Hidden refresh
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o Battery backup operation (L-version)

e Test function

— 16-bit parallel test mode

Ordering Information

Type No. Access time Package
HM5116405S-5 50 ns 300-mil 26-pin plastic SOJ
HM5116405S-6 60 ns (CP-26/24DB)
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 300-mil 26-pin plastic TSOP Il
HM5116405TS-6 60 ns (TTP-26/24DA)
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

HITACHI
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Pin Arrangement

HM5116405S/LS Series HM5116405TS/LTS Series

N
Vee | 1 26| | Vss Vee | |12 O 26 | | Vs
o1 | 25/ | o4 o1 | |2 25 | | o4

2
oz | |3 24/ | o3 oz | |3 24 | Juos
WE | |4 23| |cAS WE| |4 23| | CAs
RAS [ |5 22| |oE RAS| |5 22| |OE
AL |6 21| | A9 ISR 21| A9
A0 [ |8 10/ | A8 Ao |8 19 | A8

Ao | o 18| | A7 rof o 18| | A7
AL [ 0 17| ] A6 AL| |10 17 | | A6
A2 | |11 16/ | As a2 |1 16 | | As
A3 | |12 15/ | A4 A3| |12 15| | A4
Vee | |13 14| | Vg Vee | |13 14 | ] v

(Top view) (Top view)
Pin Description
Pin name Function
A0 to A1l Address input
¢ Row/Refresh address AOto A1l
e Column address AO to A9

1/01 to I/04 Data input/Data output

RAS Row address strobe
CAS Column address strobe
WE Write enable

OE Output enable

Vee Power supply

Vg Ground

HITACHI
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Pin Arrangement

HM5117405S/LS Series

HM5117405TS/LTS Series

W
Vee | |1 26| | Vs Vee | |1 O 2% ] ves
wo1| ||2 25/ | o4 wo1| |2 25 | | o4
voz[ |3 24/ ] o3 voz| | 3 24 | |wos
WE| |4 23|| |cAS WE[ | 4 23 | | cAS
RAS| |5 22| |oE RAS| |5 22| |OE
ne| |[e 21| | A9 ne| |6 21 [ | Ao
AL0| |8 19| | A8 A0 |8 19| ]as
ro| o 18| ] A7 Aol |9 18| | A7
AL| |10 17| | A6 AL |10 17 | ] A6
A2l 16/ ] As A2 |11 16| |As
A3| |12 15/ | A4 A3 |12 15 | | A4
Vee | |13 14 | v Vee | |13 14 | ] Vg
(Top view) (Top view)
Pin Description
Pin name Function
A0 to A10 Address input

¢ Row/Refresh address

e Column address

A0 to A10
A0 to A10

1/01 to I/04 Data input/Data output
RAS Row address strobe
CAS Column address strobe
WE Write enable

OE Output enable

Vee Power supply

Vss Ground

NC No connection

4
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Block Diagram (HM5116405 Series)

RAS CAS WE  OE
Yy vy v v

Timing and control

\

A0 :> Column decoder
Al Column
to address 4M array <
. | buffers
A9 ®
L 4M array ¢
g 1/101
: § I/0 buffers to
: Row g 4M array 5 /o4
| address | | %
buffers [ 7
A10 —— P 4M array <
All —P
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Block Diagram (HM5117405 Series)

A0

Al

to

A10

RAS

v

CAS WE

4 v

OF
v

Timing and control

Column
address
buffers

>

¥

Column decoder

Row
address
buffers

Row decoder

4M array

4M array

4M array

4M array

1/0 buffers

/01

1/04
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Absolute Maximum Ratings

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

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

Parameter Symbol Min Typ Max Unit Note
Supply voltage Vee 4.5 5.0 5.5 \% 1
Input high voltage Vi 2.4 — 6.5 \% 1
Input low voltage vV, -1.0 — 0.8 \Y 1

Note: 1. All voltage referred to V.

HITACHI
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DC Characterigtics
(Ta=0t0+70°C, V=5V £ 10%, V= 0V) (HM5116405 Series)

HM5116405
-5 -6 -7
Parameter Symbol Min Max Min Max Min Max Unit Test conditions
Operating current*' *> lear — 90 — 80 — 70 mA tre = Min
Standby current leca - 2 — 2 — 2 mA TTL interface
RAS, CAS =V,
Dout = High-Z
— 1 — 1 — 1 mA CMOS interface
RAS, CAS 2V, -0.2V
Dout = High-Z
Standby current lceo — 150 — 150 — 150 pA CMOS interface
(L-version) RAS,CAS 2V, .-0.2V
Dout = High-Z
RAS-only refresh current® I, — 9 — 80 — 70 mA tee = Min
Standby current** lecs — 5 — 5 — 5 mA RAS =V,
CAS =V,
Dout = enable
CAS-before-RAS refresh lcos — 90 — 80 — 70 mA tre = Min
current
EDO page mode current** |, — 80 — 70 — 65 mA tupc = Min
Battery backup current lccto — 350 — 350 — 350 uA CMOS interface
Dout = High-Z, CBR
refresh: t;c =31.3 us
tras £ 0.3 us
Input leakage current I, -10 10 -10 10 -10 10 pA OV<LVins7V
Output leakage current lo -10 10 -10 10 -10 10 pA 0OV<Ving7V
Dout = disable
Output high voltage Vou 24 Vo 24 Vo 24 Vo V High lout = -2 mA
Output low voltage Voo 0 04 O 04 0 04 V Low lout =2 mA

Notes : 1. | depends on output load condition when the device is selected. I, 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,,.

HITACHI
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DC Characterigtics

(Ta=01t0+70°C, V.= 5V £ 10%, V = 0 V) (HM5117405 Series)

HM5117405
-5 -6 -7
Parameter Symbol Min Max Min Max Min Max Unit Test conditions
Operating current*' * lear — 100 — 90 — 80 mA tre = Min
Standby current lcca - 2 — 2 — 2 mA TTL interface
RAS, CAS =V,
Dout = High-Z
— 1 — 1 — 1 mA CMOS interface
RAS, CAS 2V, -0.2V
Dout = High-Z
Standby current leeo — 150 — 150 — 150 pA CMOS interface
(L-version) RAS,CAS 2V, .-0.2V
Dout = High-Z
RAS-only refresh current® I, — 100 — 90 — 80 mA tee = Min
Standby current** lecs — 5 — 5 — 5 mA RAS =V,
CAS =V,
Dout = enable
CAS-before-RAS refresh lccs — 100 — 90 — 80 mA tre = Min
current
EDO page mode current*"** |, — 90 — 80 — 75 mA tuee = Min
Battery backup current lccto — 350 — 350 — 350 uA CMOS interface
Dout = High-Z, CBR
refresh: ty. = 62.5 us
tras £ 0.3 us
Input leakage current I, -10 10 -10 10 -10 10 pA 0OV<Vins7V
Output leakage current lo -10 10 -10 10 -10 10 pA OV<LVins7V
Dout = disable
Output high voltage Vou 24 Vo 24 Vo 24 Vo V High lout = -2 mA
Output low voltage A\ 0 04 0 04 0 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 1£10%)

Parameter Symbol Typ Max Unit Notes
Input capacitance (Address) C. — 5 pF 1
Input capacitance (Clocks) C, — 7 pF 1
Output capacitance (Data-in, Data-out) 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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AC Characteristics (Ta=01t0+70°C, V. =5V £10%, V= 0 V) **, *2 *18

Test Conditions

e Inputriseandfal time: 2ns

e Inputlevels V, =0V,V,,=3V

e Input timing referencelevels: 0.8V, 2.4V

¢ Output timing referencelevels: 0.8V, 2.0V

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

Read, Write, Read-M odify-Write and Refresh Cycles (Common par ameters)

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 tep 30 — 40 — 50 — ns

CAS precharge time ter 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 — 100 — ns
Column address setup time tase 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 tron 10 — 13 — 13— ns

CAS hold time teon 35— 40 — 45 — ns

CAS to RAS precharge time teme 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 tose 0 — 0 — 0 — ns 6
Transition time (rise and fall) t; 2 50 2 50 2 50 ns 7

11
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Read Cycle
HM5116405/HM5117405
-5 -6 -7

Parameter Symbol Min  Max Min Max Min Max Unit Notes

Access time from RAS tone — 5 — 60 — 70 ns 8,9, 20

Access time from CAS tone — 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 — — — ns

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

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

RAS

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

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

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

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

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

Output data hold time from OE tono 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 tonm 3 — 3 — 3 — ns 22

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

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

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

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

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

12
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Write Cycle

HM5116405/HM5117405

-5 -6 -7
Parameter Symbol Min  Max Min Max Min Max 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 tuwe 7 — 10 — 10 — ns
Write command to RAS lead time  tqy, 7 — 10 — 13 — ns
Write command to CAS lead time  tq,, 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-M odify-Write Cycle

HM5116405/HM5117405

-5 -6 -7
Parameter Symbol Min  Max Min Max Min Max Unit Notes
Read-modify-write cycle time trwe 111 — 135 — 161 — ns
RAS to WE delay time tewo 67 — 79 — 922 — ns 14
CAS to WE delay time towo 30 — 3 — 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  Max Min Max Min Max Unit Notes
CAS setup time (CBR refresh cycle) t.s 5 — 5 — 5 — ns
CAS hold time (CBR refresh cycle) t..q 7 — 10 — 10 — ns
WE setup time (CBR refresh cycle) tyge 0 — 0 — 0 — ns
WE hold time (CBR refresh cycle)  tyq. 7 — 10 — 10 — ns
RAS precharge to CAS hold time  tqpc 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 thpc 20 — 25 — 30 — ns 21
EDO page mode RAS pulse width  tg.gp — 100000 — 100000 — 100000 ns 16
Access time from CAS precharge  tepa — 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 ty, 3 — 3 — 3 — ns 9, 17
CAS hold time referred OE teo — 10 — 13 — ns
CAS to OE setup time teop 5 — 5 — 5 — ns
Read command hold time from trere 28 — 35 — 40 — ns
CAS precharge
EDO Page M ode Read-M odify-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 tcpy, 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 turs 0 — 0 — 0 — ns
Test mode WE hold time tumn 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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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. 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). If
the internal refresh counter is used, a minimum of eight CAS-before-RAS refresh cycles are
required.

3. Operation with the t,., (max) limit insures that t;,. (max) can be met, t,, (Mmax) is specified as a
reference point only; if ty. is greater than the specified tzo, (max) limit, then access time is
controlled exclusively by tcc.

4. Operation with the t,, (max) limit insures that t.,. (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 ty, Or to,, must be satisfied.

6. Either ty,, or t,,. 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 tyep < trep (Max) and trap < trap (Max). If tyep 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 trcp 2 trep (Max) and taep + teac (MaX) 2ty + tan (Max).

11. Assumes that tr,y 2 tza (Max) and top + teac (Max) < tgap + taa (Max).

12. Either tg, Or tzzy Must be satisfied for a read cycles.

13.t. (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. tycs, trwor tewns tawo @Nd tepy, are not restrictive operating parameters. They are included in the
data sheet as electrical characteristics only; if t,,.s = t,cs (Min), the cycle is an early write cycle
and the data out pin will remain open circuit (high impedance) throughout the entire cycle; if ty
2 tawp (min)| tewn 2 tewo (min)| and tawp 2 tawn (min)| Or towp 2 tewp (min)| tawp 2 Lawo (min) and tepw 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. ty,se defines RAS pulse width in EDO page mode cycles.

17. Access time is determined by the longest among t,,, tc,c and tep,.

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 1/0 (1/01
to 1/04) and read out from each I/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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16

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.

20.In a test mode read cycle, the value of tgc, taa, teac and tep, is delayed by 2 ns to 5 ns for the

21.

22

23.

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 (s + tep + 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 risting 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 tog.

. 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))
/T 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 Wavefor ms**

Read Cycle
a tRC L
tRAS . trp
N /T \
RAS N / \
N /
tcsH _ tcrP -
trReD tRSH -
t1 tcas
\ /
CAS N /
N
<« [RAD |, tRAL -
» tcAL
tASR tase | tcaH
tRAH f—]
ol
/
Address Row Column
N
tRRH_
tRCHR -
trcs o « [RCH -
_ /4 Y
WE X
twED
tpzg tcop R
tRDD .
High-Z 7
_ |tpbzo| | |_toEa] _ toED .-
OE /
N /
- toEz
t
tcac < ?HO
tan - OFF -
- - ton -~
. tRAC - toFrR .
tcLz . toHR .
tWEZ e
/4 \
Dout . Dout )7
/

Early Write Cycle

17
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HM 5116405 Series, HM 5117405 Series
- ile >

P tras ke
_ \
RAS N \

N /

‘ tcsH || ftcrp _

treD oo [RSH .
tr] | - tcas .
CAS X 7‘
~_ 7
tasr | |tRaH tasc | | tcaH
- [ E—
Address Row Column
twes | twen N
w0000 /00
N /
tbs tbH
-t >
4
Din Din
N

High-Z*

Dout
* twes = twes(min)

18
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Delayed Write Cycle**®

trc
- trAS | < RP
N\
RAS \ ) \
tesH tcrP
- trReD L tRSH -
tr | | tcas
\ /
CAs N\ /
Address
tewl
tRWL
trRcs twp
(ot — ] Bl L
we A/ £ YOOQOUOOA
\ /
Ibzc tps toH
o D000 D
tDz toEH
| - R E—
toED
_ 7 A\
OE /
ol toEZ
tcLz
High-Z
Dout 9

Invalid Dout

19
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Read-M odify-Write Cycle**®

< trRwC ol
P tRAS | L RP
-\
RAS \ / \
7
tr
tRCD | tcas »| l«l tCRP
= \
CAS X
. \ i
RAD
tASR| |IRAH tasc| | tcaH
.
Address Row Column
N
t t
tRCS| [a| 4¢> <C—W>L
tawD C | [tRwL
_ tRWD | twp
y
tbzc
High-Z
DZO|
toe
OE |
tcac
e e o
‘ tRAC > |<_pltOHO
- High-Z
Dout Dout
tcLz

RAS-Only Refresh Cycle

20
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Yy

trRAS - trp
/ \ /4
RAS / \ / \

tT‘ -

tcrp

{ASR {RAH
Address >©<><>< Row

High-Z

~ A

Dout

HITACHI
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CAS-Before-RAS Refresh Cycle

trRc
trRp | trRAS , tRp |
% \ / \
RAS N
N\
trpc_ - tcsr || fCHR tRPC  ICRP |
ol e / L
/
t
«— P > dwrpl | twry tcp
o 7 Y
WE \
Address
toFR
torg
] High-Z
Dout i 0
7

22
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Hidden Refresh Cycle

_ trc __ trc P trc -~
. trAS L tRP trag| |RR) [ tRAS || | tRP
\ /N \ / \
RAS
N\ N/
tT‘ _
<IRSH, « CHR [ ] | tcrP,
trcD
—
CAS X Z
< RAD 1, | |tRAL
tasr [tRAH  tasc tcy/
|- o >
/ A
Address Row lupah
/l
-t
trRH /W/);né ty;/t% M v ‘RFESCH
_tRcs L IwRe %7 H <
4 %, 7 3
we \
twED|
=tDZCV - >
.| tcop
Gi > tRDD
B igh- -« 'izz
_ tpzo Loep
toEA
7
o8 {OUON z
N\ /
<Jleac LOEZ
tAA % < twez
toHo
traC N ;OFF=
tcLz <« [OH,
-
Dout %{ Dout >—
‘ toFr
tOHR
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EDO Page Mode Read Cycle

) trp
RNCD . t
BAS \ trASP HPC /
X -
¢ thpc thpc teprH tcre
T tesH t tcp t
leCP_,| LR «~CP .| thgh
\ — 3 S
CAS tcas & teas g teas X tcas Z
tRCHR | {RcHC
tres tray (RCS tRRH
DA ‘_'AtRCH
WE ><><><><><><]L J&j
tRAL
tASR ten [(RAH E/isc._ tcaH tasc| |tcan tasg tean tasc tcan tweb
Address XXX Row m Column 1x >< Column 2><><><><><>O<><>< Column 3 Column 4
teal teaL teal teal
\
tRDD
pzc] «— tCDD
wid
o0 TR i
/ \
tpzo tcol tcop
L] -] = toED
oe LU A0
t tcpa torr
toEA CPA t s t
> taA | |ltoez LPA taa OHR
-leag tcac| | faa toez = loez
o tan twez HO teag| |l cag = tono
o toEA <~ loFF
tRAC — tDOH toEA o
> toHo
Dout { Dout 1 } 7Dout 2} Dout 2 @{Dout 3}—] Dout4 }——
24

HITACHI




HM 5116405 Series, HM 5117405 Series

EDO Page Mode Early Write Cycle

RAS

CAS

Dout

trasP | tgp
7 \_
tcsH tupc tRsH_
treD tcas tcp tcas | tep tcas | [Icrp
N/ N /N
N
tasc| |tcan tasc| |tcan
. )
Column 2 Column N W
tWC!':‘, tWCH tWCS tWCH tWCS tWCH

/XXKAKK

High-Zz*

* twes = twes (min)

HITACHI
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HM 5116405 Series, HM 5117405 Series

EDO Page Mode Delayed Write Cycle*®

B trRASP |
| tRp
N\
RAS |\
N 7
t
tl>7<7 tcp e tcp e t CRP
« tcsH . tHPC . « [RSH
tRcD tcas _ tcas _ tcas
A \ \ \
Jiasc oLl tASC Ll ASC
tcAH tcAH tcAH
Column 1 Column 2 Column N
tocwL tewl tewl
Lrwi
trcs trcs
-t -
\ \ \
\ | \
twe || | twe| | | twp
tpzc tbs tpzc tos tpzc tps,
L IDH, o 1DH oy
/Din Din fDin
[\ N N
tpzo tpzo tpzo
L - — - L L i
toep toED tOED
gy
tOEH -» tOEH»] LOEH»]
/4 4 /4
o= OO0 N NN N
tciz, | tcz, | |, tciz, |
t t t
ol Joez S JoEz L JoEZ
High-Z
Dout
Invalid Dout Invalid Dout Invalid Dout
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HM 5116405 Series, HM 5117405 Series

EDO Page M ode Read-M odify-Write Cycle*

B trASP >
B tRp
___ \
RAS  \
\ Y
tr i tHPRWC
tcp | tcp . IRsH tcrp
<« RCD |, ftcas - - tCcAs  tCAS ‘
__ \ /N /N VI
CAS \ 7N /N /
N / I\ / N /|
<IRAD
tasr || tAsc.l. |l tAasc .l tasc
tRAH tcaH tcAH tcaH
Address Row Column 1 Column 2 Column N W
tRwo tewr tcrw towr tcrw (tew
tawp tawp tawp | |,
<Jtewp | tres, | | tewp | tres) I | tcwD tRwL

Din

trcs twp twp twp

‘tDZCtDS‘ _ ‘tDZCtDS‘ . ‘tDZCtDS‘ _

toED toED

LOEH e tOEH <] tOEH-—»

(O]
o)
A
oLy
|

1
N

™

<« {OHO <«lOHO
toea thA - thA
tcac tCAQ«—» tcag
tanl« t‘AA,= t‘AA‘<
TRAC tcpa tepal«

ry
VV;#V

3 VV¢T

tei™

loEz  tciZ loEz  tciz

N N

Dout

Dout 1 Dout 2 Dout N

HITACHI

27




HM 5116405 Series, HM 5117405 Series

EDO Page Mode Mix Cycle (1)

RAS

CAS

Address

Din

Dout

trp
\ trAsP 1 \
,t L
tr tcrP
e fce wICR. IR
tcas & tcas K\ tcas / & tcas Z
t
CSH tRsH
treD
t
tweg | t tres tres RRH
ol e -~ IRCH
f cpw e i
I tAWD
¢ ’- tRAL
ASC|| t, t t tasd |t t
tASR jes otRAHq—v CAH AsC | |tcAH (SG |Lean tﬁsc# CAH
W Row XXX Column lx Column 2}<><><><><><><><><Column 3 Column 4
tcaL teaL ‘ t
| CAL | tcAL tRDD
t tcob
tDH t DH
tbs DS
. High-Z .
Din 1 9 Din 3| % %
oED
™ 1 Ywep
t t
tcpa CPA {OFR
s
taA tCP‘A A tAA tWEZ
OEZ p—
toEa tan e fcag tOEz
~—{ loHo
tcAC||t
t <CAC | toHo toEA — s
CAQ tDoOH | tOFF
e | ton
Dout 2 >©<Dout3 Dout 4 >—
| ]
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HM 5116405 Series, HM 5117405 Series

EDO Page Mode Mix Cycle (2)

tRNCD trp
— . -
RAS RASP 1
. i \
) tcrp
T tesh tcp tep
I 1 — A —
CAS tcas & teas (\ tcas X tcas Z
trep = F 1
tRCHR {RSH
t
tres tren[wes| [twen trcs RCS **thRH
[ <—: fe—> ‘ RCH
WE tcpw Jiwe Jw%%wf
I8 f f tRAL
tasc|| t
CAH t t t t
TASR fer | IRAH tasc | |loan asgl oA fasc AR
Address @ Row XXX Column 1x XCqumn 2 Column 3 Column 4
teal ‘ teal teal 1 teal
tps
‘ tRDD
tps| | tbH tpH
t
= CDD
Din High-Z Din 2 Din 3 \M
toep tcop
toED Lo - \weD
o Tt fcoy ]
OF I | R I
\ . | torr
tan OEA cPA - WEZ
toEA ‘ t?PA tAA ! togz
AA
fcac | OFz toez |tAC ! tono
RAC tcac T
—
toro toHo  -OEA :OFF
| | | i OH
Dout Dout1 | bout3 {| Dout4 >—
- 7 - 7
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HM 5116405 Series, HM 5117405 Series

Test Mode Cycle**

_Set Cycle** |

Test Mode Cycle

* kK
’

_Reset Cycle

e

Normal Mode

RAS / J\ /
e \ / W/\J V
WE
* CBR or RAS-only refresh
*  Address, Din, OE: Hor L
30
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HM 5116405 Series, HM 5117405 Series

Test Mode Set Cycle

- trc -
- {RP o e RAS I, IRP -
/ \ / \
RAS / \ \
tRPC tcsr tCHR IRPC_ _tcrp
PALRY - -
tT‘ . .
V \ / \
CAS / N
M / DAY
<P | o twrs | | twtH | tep . Q

-

toFrR

toFF _

2

N1

Dout

High-Z

/]

HITACHI
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HM 5116405 Series, HM 5117405 Series

Package Dimensions

HM5116405S5/L S Series
HM5117405S/L S Series (CP-26/24DB)

16.90
17.27 Max
26 21 19 14

OOOOoOonO _ooooon

Unit: mm

of 3
S| ©
+| H
QS B
oy OO Iy gy ™~ “5 Y
1 6 8 13
0.74 g
o 3
+ o
1.30 Max 3 &5 +
™ s 8
\ S !
o
0.19
0.43+0.10 1.27 6.79101g
0.41+0.08
2.54 ™]0.10
Hitachi Code CP-26/24DB
JEDEC Conforms
Dimension including the plating thickness EIAJ Conforms
Base material dimension Weight (reference value)| 0.8 g
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HM 5116405 Series, HM 5117405 Series

HM5116405TS/L TS Series

HM5117405TS/L TS Series (TTP-26/24DA)

17.14
17.54 Max
26 21 19 14
npnnonan npnnonan

=i

0.42+0.08
0.40 £ 0.06

1.20 Max

oo Tooooo
6 8 13
[1.27]

Dimension including the plating thickness

Base material dimension

9.22+0.20

PR — N
| E\’% 0.50+0.10,| |

Unit: mm

0.80

0.68

0.145 + 0.05
0.125+ 0.04
0.13 + 0.05

Hitachi Code TTP-26/24DA
JEDEC Conforms
EIAJ —

Weight (reference value)| 0.30 g
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HM 5116405 Series, HM 5117405 Series

When using this document, keep the following in mind:

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

2. All rights are reserved: No oneis 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 intellectua
property claims or other problems that may result from applications based on the examples described
herein.

5. Nolicenseisgranted 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 usein MEDICAL
APPLICATIONS without the written consent of the appropriate officer of Hitachi’s sales company.
Such use includes, but is not limited to, usein life support systems. Buyers of Hitachi’s products are
requested to notify the relevant Hitachi sales offices when planning to use the productsin MEDICAL
APPLICATIONS.
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HM 5116405 Series, HM 5117405 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)
lcc; max: 110/100 mA to 80/70/65 mA
DC Characteristics (HM5117405 Series)

max: 110/100 mA to 100/90/80 mA
max: 110/100 mA to 100/90/80 mA
max: 110/100 mA to 100/90/80 mA
max: 110/100 mA to 90/80/75 mA

AC Characteristics

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

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

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

zen Min: 0/0 ns to 5/5/5 ns

rwc Min: 149/175 ns to 111/135/161 ns
rwo MiN: 82/95 ns to 67/79/92 ns

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

awp MiN: 52/60 ns to 42/49/57 ns

zec Min: 0/0 nsto 5/5/5 ns

lea
lecs
lecs
|

ccr

Timing Waveforms

Addition of t,, timing to EDO page mode mix

cycle (2)

3.0 Feb. 27, 1997 AC Characteristics Y. Kasama Y. Matsuno
tres Min: 5/5/5 ns to 0/0/0 ns

4.0 Nov. 1997 Change of Subtitle
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