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Description

The Hitachi HM5116160 Series, HM5118160 Series are CMOS dynamic RAMs organized as 1,048,576-
word x 16-bit. They employ the most advanced CMOS technology for high performance and low power.
The HM5116160 Series, HM5118160 Series offer Fast Page Mode as a high speed access mode. They
have package variations of 42-pin plastic SOJ and 50-pin plastic TSOP

Features

* Single 5V £10%)
* Access time: 60 ns/70 ns (max)
» Power dissipation
O Active mode : 550 mW/495 mW (max) (HM5116160 Series)
935 mW/825 mW (max) (HM5118160 Series)
0 Standby mode : 11 mW (max)
:0.83 mW (max) (L-version)
» Fast page mode capability
* Refresh cycles
O 4096 refresh cycles : 64 ms (HM5116160 Series)
: 128 ms (L-version)
0 1024 refresh cycles : 16 ms (HM5118160 Series)
: 128 ms (L-version)
» 4 variations of refresh
0 RAS-only refresh
0 CAS-beforeRAS refresh
O Hidden refresh
O Self refresh (L-version)
« 2CAS-byte control
» Battery backup operation (L-version)



HM5116160 Series, HM5118160 Series

Ordering Information

Type No. Access time Package

HM5116160J-6 60 ns 400-mil 42-pin plastic SOJ (CP-42D)
HM5116160J-7 70 ns

HM5116160LJ-6 60 ns

HM5116160LJ-7 70 ns

HM5118160J-6 60 ns

HM5118160J-7 70 ns

HM5118160LJ-6 60 ns

HM5118160LJ-7 70 ns

HM5116160TT-6 60 ns 400-mil 50-pin plastic TSOP Il (TTP-50/44DC)
HM5116160TT-7 70 ns

HM5116160LTT-6 60 ns

HM5116160LTT-7 70 ns

HM5118160TT-6 60 ns

HM5118160TT-7 70 ns

HM5118160LTT-6 60 ns

HM5118160LTT-7 70 ns

HITACHI



HM5116160 Series, HM5118160 Series

Pin Arrangement

HM5116160J/LJ Series HM5116160TT/LTT Series
J Vee [ 20 50 [ ] Vg
Vee Lf2 42| ] vss oo [ 2 49| ] 1015
voo [_||2 a1\ uo1s o1 ] 3 48[ ] o1a
o1 [ |3 40| ] vo14 o2 4 47 Juo13
o2 [ |4 39| ] wo13 o3 [|s 46 [ ] 11012
o3 |5 38||_| vo12 Vee [ 6 45 Vaq
Ve |6 37| ] Vss |/04E 7 44 % 011
voa (7 36| ] o1 1105 o 8 43 . /010
vos [l 35| vo1o s [] 9 42 J o9
sos Cllo 24| o o7 [] 10 41| ] os
N [11 40 ] NC
o7 [||10 33| ] os
ne [ ]l11 32| I NC
ne [ |12 31| | LCAS NC [|15 36| | NC
WE [ |13 30| ] UCAs Ne [ 16 35| | [CAS
mAs[ |14 20| ] OE WE [ |17 34:|£As
A1 [ ]|15 28||_] A9 RAS[] 18 33| o€
S P wils  whe
a0 [ 17 26| | A7
B 25| A6 A0 []22 30 ] A7
Al 18 AL [|22 29[ ] A6
A2 []19 24| ] A5 A2 []23 28 A5
a3 [ |20 23| | A4 A3 [ 24 27 A4
Vee [ [21 22| ] vgg Vee [ 25 26| ] Vg
(Top view) (Top view)

Pin Description

Pin name Function

A0 to A1l Address input
» Row/Refresh address A0 to All
* Column address A0 to A7

1/00to 1/015  Data input/Data output

RAS Row address strobe
UCAS,LCAS  Column address strobe
WE Read/Write enable

OE Output enable

Ve Power supply

Vs Ground

NC No connection

HITACHI



HM5116160 Series, HM5118160 Series

Pin Arrangement

HM5118160J/LJ Series

U
Vee L1 42| ] vss
oo [||2 41| Jvo1s
o1 [ |3 40 (] vo14
o2 [ |4 39| | vo13
nos [||s 38 || | vo12
Vee L6 37| ] vss
voa [||7 36| | o1
nos [ |8 35| ] 1010
oe ||| 9 34| | o9
o7 [_]|10 33| Jvos
Nne [ 11 32| I NC
ne [ ]l12 31|| | LCAS
WE [ |13 30| | UCAS
RAS[ |14 29| | OE
Nne [ |15 28| ] A9
Nne [ |16 27 ] A8
A0 [ ][17 26| ] A7
a1 [ ]l18 25| | A6
A2 [ [19 24| ] A5
a3 [ 20 23| | A4
Ve [f21 22| ] Vsg
(Top view)

HM5118160TT/LTT Series

vee [ 10 50 [ ] Vg
oo [| 2 49| ] o15
o1 ] 3 48[ ] 11014
o2 [ |4 47 1013
o3[ s 46| 1012
Vec L] 6 45 [ ] vgq
woa |7 44| lo11
os[ ] s 43| ] /010
o6 [ 9 42| ] o9
o7 [] 10 41 Jvos
Ne [ 11 40 Ine
NC []15 36 | NC
NC [|16 35| ] LCAS
WE [ |17 34| | UCAS
RAS[ | 18 33 |OE
ne [ 19 32| | A9
ne L] 20 31 | A8
A0 L ]21 30| | A7
Al 22 29[ ] A6
ar []23 28| ] A5
A3 L] 24 27 ] A4
vee ] 25 26| ] Vgs
(Top view)

Pin Description

Pin name Function

A0 to A9 Address input
» Row/Refresh address A0 to A9
* Column address A0 to A9

1/00to 1/015  Data input/Data output

RAS Row address strobe

UCAS, LCAS  Column address strobe

WE Read/Write enable

OE Output enable

Ve Power supply

Vs Ground

NC No connection

4
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HM5116160 Series, HM5118160 Series

Block Diagram (HM5116160 Series)

RAS UCAS LCAS WE OE
Y VvV Vv v v

Timing and control

¥

A0 >

Column decoder

Al Column 1M array
. 1M array

o . address 1M array
buffers 1M array
_ 1M array

AT 1M array
L 1M array
1M array

1M array
1M array
1M array
N 1M array
address 1M array

7
A8 —p IM array

buffers

A9 —Pp 1M array

A10 ——Pp| 1M array
All ——p

MRS

1/00
1/0 buffers to

1/015

Row decoder

Row

¥ 4F 3 2x 2 Ay A Ay A ALWLALAL ALALWL

MR A AR AR R A AR AR'R

Block Diagram(HM5118160 Series)

RAS UCAS [CAS WE OE
Y Vv Vv v v

Timing and control

¥

A0 —\

Column decoder

|

J

Al Column 1M array
. 1M array

o . address 1M array
buffers 1M array
. 1M array

A9 1M array
L 1M array
1M array

1M array
1M array
1M array
address \ 1M array
1M array
1M array
1M array
1M array

X
y

]

1/100
1/0 buffers to

1/015

Row

Row decoder

buffers |——

;A;A;A;A;T;A;T;A;A;A;A;A;
AAA AR A A A AR AR A 'R

]

X
y

Z
~

Truth Table
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HM5116160 Series, HM5118160 Series

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 HtoL LtoH Valid Word

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

L L L H H Open Read cycle (Output disabled)

Notes: 1. H: High (inactive) L: Low (active) D: Hor L
2. tyes 20ns 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 active edge and reset by the latest of UCAS and LCAS inactive edge.)
However write OPERATION and output High-Z control are done independently by each UCAS,
LCAS.

ex. if RAS = Hto L, UCAS = H, LCAS =L, then CAS-before-RAS refresh cycle is selected.

HITACHI



HM5116160 Series, HM5118160 Series

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 wW
Operating temperature Topr 0to +70 °C
Storage temperature Tstg -55to +125 °C
Recommended DC Operating ConditiongTa = 0 to +70C)
Parameter Symbol Min Typ Unit Notes
Supply voltage Ve 45 5.0 \% 1,2
Input high voltage Vi 2.4 — \Y 1
Input low voltage Vi -1.0 — \Y 1

Notes: 1. All voltage referred to Vg

2. The supply voltage with all V.. pins must be on the same level. The supply voltage with all Vg
pins must be on the same level.

HITACHI



HM5116160 Series, HM5118160 Series

DC Characteristics

(Ta=010 +70C, V. = 5 V+ 10%, V.= 0 V) (HM5116160 Series)

HM5116160
-6 -7
Parameter Symbol Min Max Min Max Unit Test conditions
Operating current*® *? lect — 100 — 90 mA tee = Min
Standby current leca — 2 — 2 mA TTL interface
RAS, UCAS, LCAS =V,
Dout = High-Z
— 1 — 1 mA CMOS interface
RAS, UCAS,
LCAS=2V..-0.2V
Dout = High-Z
Standby current lees — 150 — 150 pA CMOS interface
(L-version) RAS, UCAS,
LCAS=2V..-0.2V
Dout = High-Z
RAS-only refresh current* lees — 100 — 90 mA tgc = Min
Standby current** lecs — 5 — 5 mA RAS =V,
UCAS, LCAS =V,
Dout = enable
CAS-before-RAS refresh current 1 — 100 — 90 mA tre = MiN
Fast page mode current*" ** leer — 95 — 8 mA t,c = min
Battery backup current** lecto — 500 — 500 pA CMOS interface
(Standby with CBR refresh) (L- Dout = High-Z
version) CBR refresh: ty. =31.3 ps
tras £ 0.3 ps
Self refresh mode current lecws — 300 — 300 pA CMOS interface
(L-version) RAS, UCAS,LCAS <0.2V
Dout = High-Z
Input leakage current I, -10 10 -10 10 HA 0OV<Vins7V
Output leakage current lo -10 10 -10 10 HA oOV<sVouts7V
Dout = disable
Output high voltage Vou 24 V., 24 V. V High lout = -5 mA
Output low voltage Vo, 0 04 O 04 V Low lout = 4.2 mA

Notes: 1. I.. 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,.

w

4. V,,2Ve—02V,0V<V, <02V.

HITACHI

Address can be changed once or less while UCAS and LCAS =V,,.



HM5116160 Series, HM5118160 Series

DC Characteristics
(Ta=0to +70C, V.. =5 V= 10%, V,;= 0 V) (HM5118160 Series)

HM5118160
-6 -7
Parameter Symbol Min Max Min Max Unit Test conditions
Operating current*® *? lect — 170 — 150 mA tec = Min
Standby current leca — 2 — 2 mA TTL interface
RAS, UCAS, LCAS =V,
Dout = High-Z
— 1 — 1 mA CMOS interface
RAS, UCAS,
LCAS=2V..-0.2V
Dout = High-Z
Standby current lees — 150 — 150 pA CMOS interface
(L-version) RAS, UCAS,
LCAS=2V..-0.2V
Dout = High-Z
RAS-only refresh current* lees — 170 — 150 mA tgc = Min
Standby current** lecs — 5 — 5 mA RAS =V,
UCAS, LCAS =V,
Dout = enable
CAS-before-RAS refresh current 1 — 170 — 150 mA tre = Min
Fast page mode current*" ** leer — 165 — 145 mA t,c = min
Battery backup current** lecto — 500 — 500 pA CMOS interface
(Standby with CBR refresh) (L- Dout = High-Z
version) CBR refresh: ty. =125 ps
tras £ 0.3 ps
Self refresh mode current lecws — 300 — 300 pA CMOS interface
(L-version) RAS, UCAS,LCAS <0.2V
Dout = High-Z
Input leakage current I, -10 10 -10 10 HA 0OV<Vins7V
Output leakage current lo -10 10 -10 10 HA oOV<sVouts7V
Dout = disable
Output high voltage Vou 24 V., 24 V. V High lout = -5 mA
Output low voltage Vo, 0 04 O 04 V Low lout = 4.2 mA

Notes: 1. I.. 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,.
Address can be changed once or less while UCAS and LCAS =V,,.
4, V2V, —0.2V,0V<V, <02V.

w
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HM5116160 Series, HM5118160 Series

Capacitance(Ta = 25C, V.. =5 V+ 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) Ciro — 7 pF 1,2

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

10
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HM5116160 Series, HM5118160 Series

AC Characteristics (Ta = 0 t0 +70C, V.. =5 V£ 10%, V= 0 V) **2*18:x19,%20

Test Conditions

* Inputrise and fall time: 5 ns

* Input timing reference levels: 0.8V, 2.4V

» Output timing reference levels: 0.4V, 2.4V

e Output load: 2 TTL gate +,(q100 pF) (Including scope and jig)

Read, Write, Read-Modify-Write and Refresh Cycle{Common parameters)

HM5116160/HM5118160

-6 -7
Parameter Symbol  Min Max Min Max Unit Notes
Random read or write cycle time tre 110 — 130 — ns
RAS precharge time tee 40 — 50 — ns
CAS precharge time tep 10 — 10 — ns
RAS pulse width tons 60 10000 70 10000 ns
CAS pulse width teas 15 10000 18 10000 ns
Row address setup time tasr 0 — 0 — ns
Row address hold time tran 10 — 10 — ns
Column address setup time tasc 0 — 0 — ns 21
Column address hold time toan 10 — 15 — ns 21
RAS to CAS delay time teco 20 45 20 52 ns
RAS to column address delay time trao 15 30 15 35 ns 4
RAS hold time tron 15 — 18 — ns
CAS hold time teen 60 — 70 — ns
CAS to RAS precharge time tere 5 — 5 — ns 22
OE to Din delay time toeo 15 — 18 — ns 5
OE delay time from Din tozo 0 — 0 — ns 6
CAS delay time from Din tose 0 — 0 — ns 6
Transition time (rise and fall) t; 3 50 3 50 ns 7

11
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HM5116160 Series, HM5118160 Series

Read Cycle

HM5116160/HM5118160

-6 -7
Parameter Symbol  Min Max Min Max Unit Notes
Access time from RAS trac — 60 — 70 ns 8,9
Access time from CAS teac — 15 — 18 ns 9, 10, 17,
Access time from address tan — 30 — 35 ns 9,11, 17,
Access time from OE toea — 15 — 18 ns 9,25
Read command setup time tres 0 — 0 — ns
Read command hold time to CAS tecn 0 — 0 — ns 12,22
Read command hold time to RAS trre 0 — 0 — ns 12
Column address to RAS lead time traL 30 — 35 — ns
Column address to CAS lead time tea 30 — 35 — ns
CAS to output in low-Z tes 0 — 0 — ns
Output data hold time ton 3 — — ns
Output data hold time from OE toro 3 — 3 — ns
Output buffer turn-off time torr — 15 — 15 ns 13
Output buffer turn-off to OE tocy — 15 — 15 ns 13
CAS to Din delay time teoo 15 — 18 — ns 5
Write Cycle

HM5116160/HM5118160

-6 -7
Parameter Symbol  Min Max Min Max Unit Notes
Write command setup time twes 0 — 0 — ns 14,21
Write command hold time twen 10 — 15 — ns 21
Write command pulse width twe 10 — 10 — ns
Write command to RAS lead time tawL 15 — 18 — ns
Write command to CAS lead time towt 15 — 18 — ns 23
Data-in setup time tos 0 — 0 — ns 15, 23
Data-in hold time ton 10 — 15 — ns 15, 23

12
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HM5116160 Series, HM5118160 Series

Read-Modify-Write Cycle

HM5116160/HM5118160

-6 -7
Parameter Symbol  Min Max Min Max Unit Notes
Read-modify-write cycle time trwe 155 — 181 — ns
RAS to WE delay time tewn 85 — 98 — ns 14
CAS to WE delay time tewn 40 — 46 — ns 14
Column address to WE delay time tawn 55 — 63 — ns 14
OE hold time from WE toen 15 — 18 — ns
Refresh Cycle

HM5116160/HM5118160

-6 -7
Parameter Symbol  Min Max Min Max Unit Notes
CAS setup time (CBR refresh cycle) tosr 5 — 5 — ns 21
CAS hold time (CBR refresh cycle) tom 10 — 10 — ns 22
RAS precharge to CAS hold time tepc 5 — 5 — ns 21
Fast Page Mode Cycle

HM5116160/HM5118160

-6 -7
Parameter Symbol  Min Max Min Max Unit Notes
Fast page mode cycle time toc 40 — 45 — ns
Fast page mode RAS pulse width trasp — 100000 — 100000 ns 16
Access time from CAS precharge tepa — 35 — 40 ns 9,17, 22
RAS hold time from CAS precharge tepmn 35 — 40 — ns

13
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HM5116160 Series, HM5118160 Series

Fast Page Mode Read-Modify-Write Cycle

HM5116160/HM5118160
-6 -7

Parameter Symbol  Min Max Min Max Unit Notes
Fast page mode read-modify-write cycle  tozy.c 85 — 96 — ns
time
WE delay time from CAS precharge tepw 60 — 68 — ns 14, 22
Refresh (HM5116160 Series)
Parameter Symbol Max Unit Note
Refresh period trer 64 ms 4096 cycles
Refresh period (L-version) trer 128 ms 4096 cycles
Refresh (HM5118160 Series)
Parameter Symbol Max Unit Note
Refresh period trer 16 ms 1024 cycles
Refresh period (L-version) trer 128 ms 1024 cycles
Self Refresh Mode(L-version)

HM5116160L/HM5118160L

-6 -7
Parameter Symbol Min Max Min Max Unit Notes
RAS pulse width (self refresh) trass 100 — 100 — ps 26, 27, 28, 29
RAS precharge time (self refresh) tres 110 — 130 — ns
CAS hold time (self refresh) tens -50 — -50 — ns

14
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HM5116160 Series, HM5118160 Series

Notes: 1. AC measurements assume t; =5 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 t;., is greater than the specified ty., (max) limit, then access time is
controlled exclusively by t.,c.

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

5. Either tog, or t.p, Mmust be satisfied.
6. Either t,, or t,,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 ty, <ty (Max) and tzp < tgap (Max). If tyep OF ts,p iS greater than the maximum
recommended value shown in this table, t.,. exceeds the value shown.

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

10. Assumes that tgep 2 trep (Max) and tyep + teae (Max) =ty + ty, (Max).

11. Assumes that tg,, = ty,, (Max) and tyey + toae (Max) < tgnp + . (Max).

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

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

14. tycs: trwos towns 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 pln will remain open circuit (high |mpedance) throughout the entire cycle; if ty,;
2 tawp (mln) tewn 2 tewn (mln) and tawn 2 tawp (mln) Or tewp 2 tewn (mln) tawn 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 UCAS and LCAS leading edge in early write cycles and to WE
leading edge in delayed write or read-modify-write cycles.

16. te,e defines RAS pulse width in fast 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 the device.

19. When both UCAS and LCAS go low at the same time, all 16-bit data are written into the device.
UCAS and LCAS cannot be staggered within the same write/read cycles.

20. All the V. and V pins shall be supplied with the same voltages.

21 the teans tress twess twens tesr @Nd teec are determined by the earlier falling edge of UCAS or LCAS.

22 terpy tenrs trens topa @Nd tepy,, are determined by the later rising edge of UCAS or LCAS.

23.teu toy @nd tpg 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 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../V4 line noise, which causes to degrade V,, min/V, max level.

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

15
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HM5116160 Series, HM5118160 Series

27.1f you use distributed CBR refresh mode with 15.6 ps interval in normal read/write cycle, CBR
refresh should be executed within 15.6 ps immediately after exiting from and before entering
into self refresh mode.

28.1f you use RAS only refresh or CBR burst refresh mode in normal read/write cycle, 4096 or 1024
cycles (4096 cycles: HM5116160 Series, 1024 cycles: HM5118160 Series) of distributed CBR
refresh with 15.6 ps interval should be executed within 64 or 16 ms (64 ms: HM5116160, 16 ms:
HM5118160) immediately after exiting from and before entering into the self refresh mode.

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

30.XXX: HorL (H: V, (min) <V, <V, (max), L: V, (min) <V, <V, (max))

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

16
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HM5116160 Series, HM5118160 Series

Notes concerning £AS control

Please do not separate tRECAS/LCAS operation timing intentionally. However skew between
UCAS/LCAS are allowed under the following conditions.

1. Each of th&JCAS/LCAS should satisfy the timing specifications individually.

2. Different operation mode for upper/lower byte is not allowed; such as following.

-\ S
=
-

Early write
LCAS \
WE \

3. Closely separated upper/lower byte control is not allowed. However when the conglitioty,{tis
satisfied, fast page mode can be performed.

RAS \ /
UCAS \
LCAS /

4. Byte control operation by remainiff"AS or LCAS high is guaranteed.

17
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HM5116160 Series, HM5118160 Series

Timing Waveforms**°

Read Cycle
trc .
tRAS »l |« tRP
__ A / 3
RAS / \
/|
tcsH . tcrp -
tRsH -
tcas
UCAS
1CAS |\
LCAS TRAL
» teal
tasg | tcad
/
Address umn
\
_tRRH_
trRcH _
o \
WE \
B tcop
. High-Z
o OOXXX
\
.| |LoEA < tOED
= XXX *
N
<LOEZ
< [CAC toHo
> OFF
-—p
tcLz
N
Dout Dout 4
18
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HM5116160 Series, HM5118160 Series

Early Write Cycle

P tras ke
-\
RAS \ \
N\ /
< tesH .| | fcrP .
- trep |, lrsw .
tr| | . leas
UCAS BX /4
LCAS X /
tasr | |tRAH tasc | | tcan
[ [ |
Address Row Column
fwes | | fwee N
WE L XX L0 XA X\ /A AN XA AR KX X
N /
tbs toH
-

High-Z*

Dout

= twes = twes (min)

19
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HM5116160 Series, HM5118160 Series

Delayed Write Cycles*®

» trC .
- trAS _ trp
- N
RAS \ \
\ /
- tcsH .| tecrp
» tReD L, trRsH -
tT= - - tcas >
UCAS XX 71
LCAS N Vi
tASR| TRAH tasc| | tcaH
R S [~
Address Row Column >O< >Q
tow
TRWL
trRCs twp
. 4
WE /
N\ /
bz tps tpH
tpz toEH
- - |
toED
L 7 \H
OE /
l LOEZ
tcrz
High-Z
Dout 9
Invalid Dout

20
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HM5116160 Series, HM5118160 Series

Read-Modify-Write Cycle**®

‘ tRwC >
P tRAS »| < !RP
-\
RAS \ \
\ 7
ol
tRCD I, tcas »| | fCRP
TARe \
UCAS X
LCAS N ¥l
{RAD,
tASR| [tRAH tasc| | tcaH
- - -
Y
Address Row Column
N
t t
tRCS| |« CWD MY
tAwD | [TRwL
_ tRWD | [ twe
/4 \
m OO \ KO
NN
tbzc tDH
-t > -
tps |
Din / Din
toED t
JiDzo| | s <2EH,
toEa
_ s N
OE
A
tcac
- > t
- tan OEZ
§ trRAC > |<_p/lOHO
High-Z
Dout Dout E 9
tcLz —

21
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HM5116160 Series, HM5118160 Series

RAS-Only Refresh Cycle

- tRC >
tRAS 4 trRp .
\ / \
RAS \ \
N
tT‘ 3
tcrp _tRPC Jelid
UCAS / \ /
LCAS &/
tASR tRAH
(- [
torr
% High-Z
Dout /
7

22
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HM5116160 Series, HM5118160 Series

CAS-Before-RAS Refresh Cycle

- tRC > - tRC »
< tRp | trRAS < RP | trRAS trRp
RAS / \ N\ \
tT‘ _
tRPC tRPC| tcrP
tcp Iesy| |IcHR tep, | |tcsk tCHR

torFrF

X High-Z
7

Dout
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HM5116160 Series, HM5118160 Series

Hidden Refresh Cycle

< trc ole 'RC . trc .
trAS trRp tras| [IRP trAS trp
-t - - R e
N\ / \
s\ / \ \
N\ /l
tT‘ -
<IRSH, | tcHr | | lcrP,
trRcD |
TTFAG \ /
UCAS X Z
LCAS N /
_ trRaD | tRAL
tasR [RAH  tascl | toan
- - >
/ A
Address Row Column ><
N\ /l
o /4
WE
Jbze, < 1CDD
High-Z iz i
. N /
_ tbzo| toep
tOEA
N /
<ICAC | 1 {OEZ
Y. . ol toHo
< RAC . Lorg]
tcLz toH
- - >
/4 \
Dout Dout §—
N /
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HM5116160 Series, HM5118160 Series

Fast Page Mode Read Cycle

tRASP |
tCPRH | | tRP
N /T
RAS \ /| \
\ /
tT‘ B
« tcsH >l le tpc . JIRsSH,
< tReD  ltcas | | tep | |Lcas | | tep | | teas .- LCR:
N 74 N 4 N |/
LCAS N /T N\ / N\ /|
« tRAL |
<« IRAD | teaL | e tea « tcaL -
[AsR [tRAH tasc [tcAH tasc [ftcaH tasc [tcAH
/ / /
Address Row Column 1 Column 2 Column N
\ \ \
tRCS trRcs 'RRH
_ trRcs | tRCH| | tRCH_| |_ {RCH |
- 7 VT V7 x
WE
<Ibzg tbzg, |, tbzg, |,
tcop) | tcop | tcop
\ . . .
Din N High-Z| | 7 High-Z| | 7~\/°X High-Z 7
/ \ N ALY \
tpzo |, toED tbzo|, toED tpz tOED
- | - - > - < >

tRAC _ \ tcpa| | \ tcpa| | o
Ctaal | ] fltoH | taa | | ] |[toH | tAA _ || | toH
toHOo
! -t » -
_lOEA OHO | topa OHO | toEa
>t - -
teac| | | LfoFF [lcAc || ItorF [leAC || toFF
tcz | | |toez |tcz | |toEz |tcLz | | toEz
/N
Dout Dout 1 Dout 2 DoutN ~ )——
N/
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HM5116160 Series, HM5118160 Series

Fast Page Mode Early Write Cycle

RAS

UCAS
LCAS

Address

Dout

tRASP R trRP
\ / \
/|
tT‘
tcsH oL tpc IRSH,_
tReb | tcas| | tep | | tcas | | tcp | | tcas tcrp
NN SN
N/
tASR [fRAH tasc ftcaH tasc| ftcaH tasg ftcaH
}‘X’{ Column 1 Column 2 Column N >©< ><
twes| fwcH twes | fweH twes| ftweH

IDH

High-z*

* twes = twes (min)
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HM5116160 Series, HM5118160 Series

Fast Page Mode Delayed Write Cycte®

tRASP -
WLl IRP
—
RAS X
/
tr tcp. _ tcp e tCRE
tcsH e tpc . - RSH
trcD tcas _ . tcas -~ P tcas
UCRS \ N \ /
LCAS N / N / N\ /
<IASC oL tasc ol LtASC
tcaH tcaH tcaH
Column 1 Column 2 Column N XW
towL tcwL towL
|- [
TRWL |
trcs, | trcs trcs
\ \ \ i; i; :Z i
WE W X X XY_Z
twe | | | twe| | | twe| | |
T T \ -
.| | tbzc tbs . | |[tbzctps . .| |_[tozc tbg
oy, ! o {DH
. } €in Gin gin
N N N
tpzo tpzo tpzo
> > —» > >
toED toED tOED
ey
tOEH|<»! tOEH > tOEH<»
o 7 7 7
oF \ / \/ \ /
terz, | tciz, | | tciz,|
1 {OEZ tOEZ ol 1 lOEZ
Dout High-Z
ou
Invalid Dout Invalid Dout Invalid Dout
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HM5116160 Series, HM5118160 Series

Fast Page Mode Read-Modify-Write Cycl&™®

- trRASP »
| LtrP
RAS N
RAS X
N\ /
Tl _ tPRWC N
ter | | tcp | | l«tRSH tcrp
<« RCD |, tcas - tcas . CAS ]
UCAS A\ / N\ / N\ /
N / N / N\ /
tRAD
tAsR, || tasc, ol tASC »llo tASC
tRAH tcaH tcaH tcaH
Address Row Column 1 Column 2 Column N
tRwD tewl tcpw tewl tcpw tewl
el | > - > |- L g
tawD tAwD . tawD ) [
towp | ftres) || | towp | [RCS, || | towp | | RWL
- AX \
WE
trRes, ||| twp L twe |
- ‘tDZC tDS= < ‘tDZC tDS= -
Lo
Em— toEp = toED
tbzo| | || —> tozo || || —™
LOEH la—»| tOEH
/ /
OF i/ N /
‘ > le LOHO > | «lOHO
tO‘EA L» thA -
tCACle>] {CAC<—»
taAAle—» . t,‘AAk
tRAC | CPA
-l |t
tcLz loez  teiz {oEz
/N /N
D N N
out 4 4
\W/ N
Dout 1 Dout 2

28

HITACHI




HM5116160 Series, HM5118160 Series

Self Refresh Cyclg(L-version)*® 27:28.29

Py trRp trRASS N tRPS
RAS N\ \
J N /
tT‘ ‘
tRPC tcrp
[ -
tcp tcsr ¢
UCAS /
LCAS
_lorr |
High-Z
Dout %i 9
]
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HM5116160 Series, HM5118160 Series

Package Dimensions

HM5116160J/LJ Series
HM5118160J/LJ SerieCP-42D)

Unit: mm

27.06
27.43 Max
42 22
imimininininininininininininininisinisinisl
™| ™
)
o| o
) H| H
©| ©
— —
ol <
— —
N - - N J N [ N N N N N | Y
1 21
0.74 Q o
o b
+ ‘fl
o [Tol o
1.30 Max o oo 3
o o
\ «© / \
o
0.43+0.10 H 1.27 9.40 + 0.25
0.41+0.08 -
~]0.10 Hitachi Code CP-42D
JEDEC Conforms
Dimension including the plating thickness EIAJ —
Base material dimension Weight (reference value)| 1.75 g
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HM5116160 Series, HM5118160 Series

HM5116160TT/LTT Series
HM5118160TT/LTT Series(TTP-50/44DC)

Unit: mm
20.95
21.35 Max
50 40 36 26
nnnnoonnonn - onnoanonana
©
—
o
—
o 11 15
OOOOO0OHTT  Oo0Ooooooood
1 25
- 0.80
0.25 £0.05 :
1.15 Max 11.76 £ 0.20 ‘\\\\
{7 ¢ 0°-5° ©
Lo'
x ols 9 } 0.50 £0.10 ©
= 3.20 ~Jo10] 33 3
o Hi+H  H
N VL ™
i SAGVEE
=} Hitachi Code TTP-50/44DC
ele JEDEC Conforms
Dimension including the plating thickness EIAJ —
Base material dimension Weight (reference value)| 0.50 g
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HM5116160 Series, HM5118160 Series

When using this document, keep the following in mind:

1. 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 gr 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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HM5116160 Series, HM5118160 Series

Revision Record

Rev. Date Contents of Modification Drawn by  Approved by
1.0 Sep. 30, 1996 Initial issue Y. Kasama M. Mishima
2.0 Dec. 5, 1996 Addition of HM5116160/HM5118160-5 Series Y. Kasama M. Mishima

DC Characteristics (HM5116160 Series)

lcc; max: 105/95 mA to 105/95/85 mA
DC Characteristics (HM5118160 Series)

lcc; max: 170/150 mA to 185/165/145 mA
AC Characteristics

tgry Min: 0/0 nsto 5/5/5 ns
trec Min: 0/0 ns to 5/5/5 ns

3.0 Feb. 21, 1997 AC Characteristics Y. Kasama Y. Matsuno
trry Min: 5/5/5 ns to 0/0/0 ns
4.0 Jun. 25, 1997 Deletion of HM5116160/HM5118160-5 Series Y. Kasama Y. Matsuno

Timing Waveforms
Deletion of note: tog, = toy,

5.0 Nov. 1997 Change of Subtitle
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