HB56U272E Series

2,097,152-word x 72-bit High Density Dynamic RAM Module
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ADE-203-713A (Z)
Rev. 1.0
Jan. 27, 1997

Description

The HB56U272E belongs to 8 Byte DIMM (Dual In-line Memory Module) family, and has been
developed as an optimized main memory solution for 4 and 8 Byte processor applications. The
HB56U272E is a 2M X 72 dynamic RAM module, mounted 9 pieces of 16-Mbit DRAM (HM5117805)
sealed in TSOP package and 2 pieces of 16-bit BiICMOS line driver (74ABT16244) sealed in TSSOP
package. The HB56U272E offers Extended Data Out (EDO) Page Mode as a high speed access mode.
An outline of the HB56U272E is 168-pin socket type package (dual lead out). Therefore, the
HB56U272E makes high density mounting possible without surface mount technology. The HB56U272E
provides common data inputs and outputs. Decoupling capacitors are mounted on the module board.

Features

® 168-pin socket type package (Dual lead out)
— Outline: 133.35 mm (Length) x 25.40 mm (Height) X 4.00 mm (Thickness)
— Lead pitch: 1.27 mm
e Single 5V (x5%) supply
e High speed
— Access time: t,,. = 50/60/70 ns (max)
teac = 18/20/23 ns (max)
* Low power dissipation
~— Active mode: 5.53/5.06/4.59 W (max)
~— Standby mode (TTL): 431 mW (max)
(CMOS): 383 mW (max)
e Buffered input except RAS and DQ
* 4 byte interleave enabled, dual address input (AO/B0O)
» JEDEC standard outline buffered 8-byte DIMM
¢ EDO page mode capability
® 2,048 refresh cycles: 32 ms
* 2 variations of refresh
— RAS-only refresh
— CAS-before-RAS refresh
e TTL compatible

M 419,203 003303k 113 =




HB56U272E Series

Ordering Information

Type No. Access time Package Contact pad
HB56U272E-5 50 ns 168-pin dual lead out socket type Goid
HB56U272E-6 60 ns

HB5BU272E-7 70 ns

Pin Arrangement

Front side

Back side

O m:::::?qq—,—t:::::]?O
1pin 10pin 11 pin 40 pin 41 pin 84 pin
85 pin 94 pin 95 pin 124 pin 125 pin 168 pin
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HB56U272E Series

Pin Arrangement

Pin No. Pin name Pin No. Pin name Pin No. Pin name Pin No. Pin name

Vi 43 Vs 85 Vs 127 Ve
2 DQo 44 OE2 86 DQ36 128 NC
3 DQ1 45 REZ2 87 DQ37 129 NC
4 DQ2 46 CE4 88 DQ38 130 NC
5 DQ3 47 NC 89 DQ39 131 NC
6 Ve, 48 WE2 90 Ve, 132 PDE
7 DQ4 49 Ve, 91 DQ40 133 V.
B DQ5 50 NC 92 DQ41 134 NC
9 DQ6 51 NC 93 DQ42 135 NC
10 DQ7 52 DQ18 94 DQ43 136 DQ54
11 DQ8 53 DQ19 95 DQ44 137 DQ55
12 Ve 54 Ve 96 Ve 138 Vg,
13 DQY 55 DQ20 97 DQ45 139 DQ56
14 DQ10 56 DQ21 93 DQ46 140 DQ57
15 DQ11 57 DQ22 99 DQ47 141 DQ58
16 DQ12 58 DQ23 100 DQ48 142 DQ59
17 DQ13 59 Ve, 101 DQ49 143 Ve,
18 Ve 60 DQ24 102 V., 144 DQs0
19 DQ14 61 NC 103 DQ50 145 NC
20 DQ15 62 NC 104 DQS51 146 NC
21 DQ16 63 NC 105 DQ52 147 NC
22 DQ17 64 NC 106 DQ53 148 NC
23 Vg 65 DQ25 107 Voo 149 DQ61
24 NG 66 bQze 108 NC 150 DQ62
25 NC 67 DQ27 109 NC 151 DQ63
26 Ve 68 Ve 110 Vee 152 Ve
27 WED 69 DQ2s 111 NC 153 DQ64
28 CEO 70 DQ29 112 NC 154 DQ65
29 NC 71 DQ30 113 NC 155 DQE6
30 REO 72 DQ31 114 NC 156 DQ67
31 OED 73 Vee 115 NC 157 Ve,
32 Vg, 74 DQ32 116 Vg 158 DQ68
33 A0 75 DQ33 117 Al 159 DQ69
34 A2 76 DQ34 118 A3 160 DQ70
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HB56U272E Series

Pin No. Pinname Pin No. Pin name PinNo. Pinname Pin No. Pinname

35 A4 77 DQ35 119 A5 161 DQ71
36 A6 78 Vi 120 A7 162 Vg

37 A8 79 PD1 121 A9 163 PD2

38 A10 80 PD3 122 NC 164 PD4

39 NC 81 PD5 123 NC 165 PD6

40 Vee 82 PD7 124 V. 166 PD8

41 NC 83 IDO (V) 125 NC 167 ID1 (V)
42 NC 84 Ve 126 BO 168 v

CG

Pin Description

Pin name Function
A0 to A10,BO Address input
* Row address : A0 to A10, BO
s Column address : AOto A9, BO
o Refresh address : A0 to A10, BO
DQO to DQ71 Data-in/data-out
REQ, RE2 Row address strobe (RAS)
CEQ, CE4 Column address strobe (CAS)
WEQG, WEZ Read/Write enable
OEQ, OEZ2 Output enable
Ve Power supply
Ves Ground
PD1 to PD8 Presence detect
IDO, ID1 ID bit
PDE Presence detect enable
NC No connection
4
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HB56U272E Series

Presence Detect Pin Assignment

PDE = Low PODE = High

Pin name Pin No. 50 ns 60 ns 70 ns All
PD1 79 1 1 1 High-Z
PD2 163 ¢] 0 1] High-Z
PD3 80 0 0 0 High-Z
PD4 164 1 1 1 High-Z
PD5 81 1 1 1 High-Z
PD6 165 0 1 0 High-Z
PD7 82 o] 1 1 High-Z
PD8 166 0 o] 0 High-Z
Note: 1. High level (driver output)

0: Low level (driver output)
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HB56U272E Series
Block Diagram
RED RE2
CEOD »—>—WW—— CE4 e—D>— A ———
WED »——W WE2 e—>— W,
OEO0 »—{>—MW\ —' OE2 »—>—AW,
CAS RAS WE OE CAS RAS WE OE
DQ36 e ———————/O DQ40s——— /O
DQ37 e—— /O DQ41»——— /O
DQ38 +————I/10 DQ42+———/O
DQ39s————1/O Do DQ43 [10e] Ds
DQO 1O DQ44 +—————1/O
DQ1e——1/O DQ45 s———|/O
DQ2e———|I1O DQ46 ————/O
DQ3——————|I/0 | | | [ DQ47 ——{I/O | ! | |
CAS RAS WE OE CAS RAS WE OE
DQ4s—— /O DQ4ge——1/O
DQ5e— |10 DQ49e———//O
DQ6+———I/0 DQ50 «——1/O
DQ7 el D1 DQ51 e———i/O >
DQ8e——1/0 DQ52 s—— /O
DQ9e———|I1O DQ53e—————I/O
DQ10e—————I710 DQ54 +———{1/O
DQ11 +—m— 110 ’ | | l DQ5S ¥o | | | (
CAS RAS WE OE CAS RAS WE OE
DQi2e——I/O DQ56 s———— /O
DQ13e—— /O DQ57s—— /O
DQi4de—— IO DQ58 e———/O
DQ15 e—|/Q D2 DQ59 +————I/O b7
DQ16e—— IO DQB0O—— /O
DQ17 1o DQ61 »————/O
DQ18e———I/C DQE2 »—— /O
DQ19 »—m {0 ' | l I DQ63 /0 | | | |
CAS RAS WE OE CAS RAS WE OE
DQ20 Vo DQE4 +———/O
DQ21 o——I/10 DQ65 s———————//O
DQ22 O DQE6 »————H/O
DQ23e————/O b3 DQ67 -—————{I1O D8
DQ21 7o) DQE8 +————I710
DQ25 e———/0 DQE9 »———I/10
DQ26 »———/O DQ70»————I71O
DQ27 /O | | | i DQ71 Vo
CAS RAS WE OE
DQ28 »——/O
DQ29s—— 110
DQ30 110
DQ31 e———1/O D4 PD1 to PD8
DQ32 /O —_—
DQ33e——— /O -
DQ3de— /O Vee — PD1
PQ3sSe——WO _ Ves £ PD2
Ves —— PD3
Y i — 1, P 7 V.| Vee — PDa
BO&—{>—AW————+ D5 to D8 Vg &>———~PDs
Vog®—o © > PDB
[N Y S —
Al to A10 DO 1o D8 VTS o
Vocs@ oD pp7
Vee 1 DO to D8, 74ABT 16244 Vgg e
V. > PD8
Vgs -~ D0 to D8, 74ABT16244 ss -
0.22 uF x 11 pcs
*DOto D8 : HM5117805
_— : 74ABT16244
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HB56U272E Series
Absolute Maximum Ratings
Parameter Symbol Value Unit
Voltage on any pin relative to V V, -0.5t0 +7.0 \%
Supply voltage relative to V Ve —-0.5t0 +7.0 \%
Short circuit output current lout 50 mA
Power dissipation Pt 10 w
Operating temperature Topr 0to +70 °C
Storage temperature Tstg -55to +125 °C
Recommended DC Operating Conditions (Ta = 0 to 70°C)
Parameter Symbol Min Typ Max Unit Note
Supply voitage Ve 0 0 0 Vv
Vg, 4.75 5.0 5.25 \Y 1
Input high voitage v, 2.4 — 5.5 \ 1
Input low voltage \'A 0.5 - 0.8 \' 1
Note: 1. All voltage referred to V.
7
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HB56U272E Series

DC Characteristics (Ta =0 to 70°C, V. =5V + 5%, V=0 V)

50 ns 60 ns 70 ns
Parameter Symbol Min Max Min Max Min Max Unit Testconditions Notes
Operating current logy — 1054 — 9864 — 874 mA t.=min 1,2
Standby current locs — 82 — 82 — 82 mA TILinterface
RAS, CAS=V,,
Dout = High-Z
— 73 — 78 — 73 mA CMOSinterface
RAS, CAS2V_ . -02V
Dout = High-Z
RAS-only refresh locs — 1054 — 964 — 874 mA t,=min 2
current
Standby current locs -~ 109 — 109 — 109 mA RAS=V,,CAS=V, 1
Dout = enable
CAS-before-RAS lecs — 1054 — 964 — 874 mA t.=min
refresh current
EDO page mode beer — 964 — 874 — 829 mA t,. =min 1,3
current
Input leakage current |, -10 10 -10 10 -10 10 pA OV<=Ving55V
Output leakage lo -10 10 -10 10 -10 10 pA OV<Vout<55V
current Dout = disable

Output high voltage ~ V,,, 24 V, 24 V, 24 V_ V High lout = -2 mA

Output low voltage Vo 0 04 O 04 O 04 V Low lout =2 mA

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

Capacitance (Ta = 25°C, V_.=5V £ 5%)

Parameter Symbol Typ Max Unit Notes
Input capacitance (Address) C, — 20 pF 1
Input capacitance (CAS, WE, OE) C, —_ 20 pF 1
Input capacitance (RAS) C, — 78 pF 1

/O capacitance (DQ) Cro — 20 pF 1,2

Notes: 1. Capacitance measured with Boonton Meter or effective capacitance measuring method.
2. CAS =V, to disable Dout.
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HB56U272E Series

AC Characteristics (Ta =010 70°C, V. =5V £ 5%, V= 0 V)" ">

Test Conditions

¢ Input rise and fall times: 2 ns

¢ Inputlevels: 0V,30V

¢ Input timing reference levels: 0.8 V,24V

¢ Output timing reference levels: 0.8 V,2.0V

¢ OQutput load: 1TTL gate + C,_ (100 pF) (Including scope and jig)

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

50 ns 60 ns 70ns
Parameter Symbol Min Max Min Max Min Max Unit Notes
Random read or write cycle t., 84 —_ 104 — 124 — ns
time
RAS precharge time e 30 — 40 — 50 —_ ns
CAS precharge time tee 7 —_ 10 - 13 — ns
HAS pulse width tous 50 10000 60 10000 70 10000 ns
CAS pulse width tons 7 10000 10 10000 13 10000 ns
Row address setup time tien 5 — 5 — 5 — ns
Row address hold time taa 7 — 10 — 10 — ns
Column address setup time  t, . 0 —_ 0 —_ 0 — ns
Column address hold time  t_,,, 7 — 10 — 13 — ns
RAS to CAS delay time toco 11 32 14 40 14 47 ns 3
RAS to column address o 9 20 12 25 12 30 ns 4
delay time
RAS hold time tacn 15 — 18 — 18 — ns
CAS hold time toes 35 —_ 40 — 45 — ns
CAS to RAS precharge time t,,. 10 — 10 —_ 10 — ns
OE to Din delay time o 18 — 20 — 23 — ns 5
OE delay time from Din tomo 0 — 0 — 0 — ns 6
CAS delay time from Din toss 0 — 0 — 0 — ns 6
Transition time (rise and fally t, 2 50 2 50 2 50 ns 7
Refresh period teer —_ 32 — 32 — 32 ms
(2,048 cycles)
9
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HB56U272E Series
Read Cycle

50 ns 60 ns 70 ns
Parameter Symbol Min Max Min Max Min Max Unit Notes
Access time from RAS taac — 50 — 60 — 70 ns 8,9
Access time from CAS tonc — 18 — 20 — 23 ns 9,10,17
Access time from address  t,, — 30 —_ 35 — 40 ns 911,17
Access time from OE toea — 18 —_ 20 — 23 ns 9, 21
Read command setup time  t. — 0 — 0 — ns
Read command hold time to t,, — 0 — 0 —_ ns 12
CAS
Read command hold time  t_,. 50 - 60 — 70 - ns
from RAS
Read command hold time to t,, 5 — 5 — 5 — ns 12
RAS
Column address to RAS toa 30 - 35 —_ 40 — ns
lead time
Column address to CAS toa 15 — 18 — 23 _— ns
lead time
CAS to output in low-Z tos 2 — 2 — 2 — ns
Output data hold time ton 3 —_ 3 — 3 —_ ns 22
Output data hold time from 1, 3 — 3 — 3 — ns
OE
Output buffer turn-off time  t,, — 18 —_ 20 — 20 ns 13,22
Output buffer turn-off to OF  t,,, — 18 — 20 — 20 ns 13
CAS to Din delay time Yoo 18 — 20 — 23 — ns 5
Output data hold time from  t,,, 3 - 3 - 3 — ns 22
RAS
Output buffer turn-off time to t,, — 13 — 15 — 15 ns 22
RAS
Output buffer turn-off to WE t,,, — 18 — 20 — 20 ns
WE to Din delay time Leeo 18 — 20 —_ 23 — ns
RAS to Din delay time taoo 13 — 15 — 18 — ns
RAS next CAS delay time 1, 50 — 60 — 70 — ns
10
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HB56U272E Series

Write Cycle

50 ns 60 ns 70 ns
Parameter Symbol Min Max  Min Max  Min Max Unit Notes
Write command setup time &, 0] — 0] - 0 — ns 14
Write command hold time  t,,, 7 — 10 —_ 13 — ns
Write command puise width ¢, 7 — 10 — 10 — ns
Write command to RAS lead t,,, 12 — 15 — 18 — ns
time
Write command to CAS lead t,,, 7 — 10 — 13 — ns
time
Data-in setup time tos 0 —_ 0 — 0 — ns 15
Data-in hold time to 12 — 15 — 18 — ns 15
Read-Modify-Write Cycle

50 ns 60 ns 70 ns
Parameter Symbol Min Max  Min Max Min Max Unit Notes
Read-modify-write cycle time t,, 111 —_ 135 — 161 — ns
RAS to WE delay time town 67 — 79 - 92 — ns 14
CAS to WE delay time town 30 — 34 —_ 40 — ns 14
Column address to WE tawo 42 — 49 — 57 — ns 14
delay time
OE hold time from WE toen 13 — 15 — 18 — ns
Refresh Cycle

50 ns 60 ns 70 ns
Parameter Symbo! Min Max Min Max Min Max Unit Notes
CAS setup time teon 10 — 10 — 10 — ns
(CBR refresh cycle)
CAS hold time tom 7 — 10 — 10 — ns
(CBR refresh cycle)
WE setup time toee 5 — 5 — 5 — ns
(CBR refresh cycle)
WE hold time tur 7 — 10 — 10 — ns
(CBR refresh cycle)
RAS precharge to CAS hold  t,,, 5 — 5 — 5 — ns
time

1
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HB56U272E Series
EDO Page Mode Cycle

50 ns 60 ns 70 ns
Parameter Symbol Min Max Min Max Min Max Unit Notes
EDO page mode cycie time t,.. 20 — 25 —_— 30 — ns 20
EDO page mode BAS pulse t,,. —_— 100000 — 100000 — 100000 ns 16
width
Access time from CAS tern —_ 33 - 40 —_ 45 ns 9,17
precharge
RAS hold time from CAS ternn 33 — 40 — 45 — ns
precharge
Output data hold time from  t,,,, 3 — 3 — 3 — ns 9,17
CAS low
CAS hold time refferd OE  t, 7 — 10 — 13 — ns
CAS to OE setup time teoe 5 — 5 — 5 — ns
Read command hold time ~ t.,,, 28 — 35 — 40 — ns
from CAS precharge
EDO Page Mode Read-Modify-Write Cycle

50 ns 60 ns 70 ns
Parameter Symbol Min Max Min Max Min Max Unit Notes
EDO page mode read- Y prwe 57 _ 68 — 79 — ns
modify-write cycle time
WE delay time from CAS ~ t,,, 45 — 54 — 62 — ns 14
precharge
Notes: 1. AC measurements assume t, = 2 ns.

2.

o o

12

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

Operation with the t.., (max) limit insures that t,,, (max) can be met, t.., (max) is specified as a
reference point only; if t.., > t.,, (max) + t,, (max)- t,,., (Max), then access time is controlled
exclusively by t_, ..

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,,.

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

Either t,,, or t,,, 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 t., < .., (max) and t,,, <ty (Max). Ift, ort,,, is greater than the maximum
recommended value shown in this table, t,. exceeds the value shown.
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HBS56U272E Series

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

10. Assumes that t o, > t,o, (Max) and t,, + te,. (Max) = t,,, + t,, (max).

11. Assumes that t,,; 2 t.,, (max) and t.., + t,,. (Max) < t,,, +t,, (Max).

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

13. .- (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. tyesr tawor towns Tawpr @Nd tgn, are not restrictive operating parameters. They are included in the
data sheet as electrical characteristics onry; if t,.s = t,.s (Min), the cycle is an early write cycle
and the data out pin will remain open circuit (high impedance) throughout the entire cycle; if two
2 taup (MIN), tows 2 tews (MiN), and t,,, = t,,, (MiN) OF ty, = t,,, (Min), t,,,. 2t,,. (Min) and torw 2
teew (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.

16.1,,., defines RAS pulse width in EDO page mode cycles.

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

18.In delayed write or read-modify-write cycles, OE must disable output buffer prior to applying
data to the device. After RAS is reset, if ., 2 t.,,, the DQ pin will remain open circuit (high
impedance); t,., < t,g,, invalid data will be out at each DQ.

19. All the V,; and V,, pins shall be supplied with the same voltages.

20.t,,; (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 AAS cycle (EDO
page mode mix cycle (1), (2)), minimum value of CAS cycle (t,, + t,, + 2t,) 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).

21.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.

22. 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,,..

23.XXX: Hor L (H: V,, (min) £V, <V, (max), L: V, (min) <V, <V, (max))

i nvalid Dout

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

13
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HBS56U272E Series

Timing Waveforms*”

Read Cycle
thc
tans tpp
_ \ Y p
RAS \( )Y N
lesn terp
trep thgH
tr toas
— Y 4
CAS N )
N 7
trap thaL
teaL
tasn| (thal tasg {tcan
¥
Address Z{‘Ro\é@{ COMEPW
K
1
| tAcHR | Lﬂ.
I_‘_tﬂ_c.é "FKI‘H' s
we i 7
twep
toze teop
troD
High-Z
Din Z b— ¢ gi z
tozo toEa toep
J— /4
o 72 /
:oez
OHO
‘cac torr
taa ton
tanc torr
toLz toHRA
twezZlem]
S\
Dout Dout }——-
~ 7
14
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HB56U272E Series

Early Write Cycle

R!
tcas

T
oxs il /

. A

v R

) S

** twes = tweg(min
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HB56U272E Series

Delayed Write Cycle*"

CAS

Address

Din

Dout

tasn| |tral tasd]

*toEH 2 towL

16
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HB56U272E Series

Read-Modify-Write Cycle*"

RAS

CAS

Address

Din

Dout

tawc
taas < tre
- N
N ) \
trco tcas | tere
ir
N
S
trap
tash| (Rl tasq |tcan
z
Row Column
-
tacs | tewn | low
tawp tRwL
fRwp wp
71 ﬂ{y
i R
tozc fou
I tos
High-Z
m§ ) 4 oe
foac
taa
tac

High-Z
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HB56U272E Series

RAS-Only Refresh Cycle

RAS /]

cre

tras - trp

tRec fcap

7
CAS %

tasn tran
Address %g‘ ROW—M
I lorr
Yorr,
oo LTS Hahz

*WE, OE:HorlL

18
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HB56U272E Series

CAS-Before-RAS Refresh Cycle

- tRe -
. Rp_, tRAS , trp
/X Sy

RAS

3
‘ ] L
a
A
\1]\4\
/V
<

torr
F

g

@]
5
4

4
y

Dout High-Z

NN

19
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HB56U272E Series

EDO Page Mode Read Cycle

trase
trp
. y
RAS N \
tesn tHpc
tac Ing lere
r eas ep foas ter Icas
y ¥ ! ' —
TAS N L N l{ N ]
tasr | [tlran  tasc| {lcan tasd | tean tasg| |lcan

twes_| ftwe twes | | twen twos| [twon

\

S
>
N1

ipg | [tou bs | |lon Ibs | | ton

Din Din 1 Din 2 DinN

S
it
i

Dout High-Z

*OE:HorL
* twos 2 twos(min.)
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HB56U272E Series

EDO Page Mode Early Write Cycle

CAS

Address

Din

Dout

trase trp
I\
R 7
tHpRWE tash (A
tr
tacp tcas fcp tcas fcp fcas
1
/] N
A K 7
trap taw |,
tasc tasc] -
. traH tcantowt tcaH tow,
ASR l foet e
T
Row
/RN 7
tepw rw
tawp tawp
tacs| o ] | |tROS[T
I
y —
/) N N\
-
twp e
'ozc| tog tozg tpg
ton on
. N
R a Gin 4 Din
T OEN 0
tcac tcac
tAA
tgac) ! tepal
toen | el ] loEn
&QK ™ 7%{?( High-Z
K2 FENF
tong| toHo|
tozo tozo|
toe toez toez
4 y s 4 p
/ }5 loen %5_7[ loep S_,Z toep <zz
“loEHZ towe
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HB56U272E Series

EDO Page Mode Delayed Write Cycle*™

tre
RAS o tpasp
ty fila
tesn tep, e Jep, tasn
s tcas - toas ‘CAsjr_‘ lcas
taco, -
hrcs trcs l+—*1tRRH
twes | twen :}MCH
WE //////// 'cpw‘]%; YMM
W traL
tran || toan tasg
taSH e | ‘A.S.E t,fﬁ” fasc] tcan lloan,
Address xi&f Row :@w.;;)mwumnz Column 3 m(}olumndg / / / ///////A
toaL toaL taoD
tos|| ton tos . el [*—f*{tcop
Din Din 1 High-Z ﬁf"E @
= AT
"
Dout
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HBS56U272E Series

EDO Page Mode Read-Modify-Write Cycle*"

tap
_— 1
FAS RASP k
L e
t
tosh tcp, tep,, cp tasn
— teas tcas \._lcas Icas
CAS W W 3
trco
‘H{; o tRRH
AGH
tacs twcs twen, | ||taes tacs tRcH
; Fear] S ! ;
w J pod T
tcpw
tRaL
tran| | toan tasc]
tasA] [ Tlasc tasc B:_Aln tascel |tcaH tcaH
B
diess N som Moo [N coum ol =i
_z / /
tea | toa J toa [ || T [tROD
os| | ton o 1 IDH L ltoon
High-Z
Din 9 Din2 Din 3 W
wep
=20 = twez
toep toED)
—_ T\ tcoL A y
OE /
s Ltost\ Teps 1 !
toea| | i, era loez Laftan, | QEZ
o |igee] ia Lexg) tof |/OHO
trac s, | teack toEA "
Dout Dout 1 3 pouts J——
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HB56U272E Series

EDO Page Mode Mix Cycle (1)

il
— T t
RAS RASP *'Z
L
. tcrp
T tcp LR top
—y 1 —
t t 1 t
oAS cAS oas N lcas JZ \_ cas |||
tosn tASH
taep ‘
twed| twen | tacs tres RAH
| 'c jl‘ = TRCH
I PW e A
we / o WOk
: tRAL
1
{ASH el _-zmﬁ,sz tcAH tasc | [tean g |tcan tascl__| tcaH
Address {XX Row XXX Column 1mmcmumn2 Column 3 Column 4
t
CaL | tcaL tRDD
t 1
tDs ‘DH tpg DH CDD
Din bin1 [ High-Z Din 3 :XXX
toED R
- - 'wep
o= QOOCROOCRO000NX ]
mba]
taa t
]
toEA OEZ
~— toHo
lcag torr
ton
Dout Dout 4 }—
24
HITACHI

R 4496203 0033059 710 M




HBS6U272E Series

EDO Page Mode Mix Cycle (2)
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HBS56U272E Series

Physical Outline

Unit: mm/inch
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