HB56A272E-5/6/7

2,097,152-wordx72-bit High Density Dynamic RAM Module

HITACHI

ADE-203-743A (2)
Rev. 1.0
Feb. 20, 1997

Description

The HB56A272E 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 HB56A272E is a 2M
% 72 dynamic RAM module, mounted 9 pieces of 16-Mbit DRAM (HM5117800) sealed in TSOP package
and 2 pieces of 16-bit BICMOS line driver (74ABT16244) sealed in TSSOP package. An outline of the
HB56A272E is 168-pin socket type package (dual lead out). Therefore, the HB56A272E makes high
density mounting possible without surface mount technology. The HB56A272E 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 5 V (£5%) supply
¢ High speed
— Access time: tyac = 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)
» Buffered input except RAS and DQ
* 4 byte interleave enabled, dual address input (A0/B0)
¢ JEDEC standard outline buffered 8-byte DIMM
* Fast page mode capability
e 2,048 refresh cycles: 32 ms
¢ 2 variations of refresh
— R—A§-on1y refresh
— CAS-before-RAS refresh
¢ TTL compatible
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HBS6A272E-5/6/7

Ordering Information

Type No. Access time Package Contact pad
HB5BA272E-5 50 ns 168-pin dual lead out socket type . Gold
HB56A272E-6 60 ns
HB56A272E-7 70 ns
Pin Arrangement
Front side
Back side
®) g:::::?%,___:::?o
1pin 10pin 11 pin 40 pin 41 pin 84 pin
85pin 94 pin 95 pin 124 pin 125 pin 168 pin
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Pin Arrangement

Pin No. Pin name Pin No. Pinname PinNo. Pin name Pin No. Pin name
Ve 43 Ves 85 Voo 127 Ves
2 DQO 44 OE2 86 DQ36 128 NC
3 DQ1 45 REZ 87 DQ37 129 NC
4 DQ2 46 CEA4 88 DQ38 130 NG
5 DQ3 47 NG 89 DQ39 131 NC
6 Vee 48 WE2Z 90 Ve 132 PDE
7 DQ4 49 Ve 1 DQ40 133 Ve
8 DQ5 50 NG 92 DQ41 134 NG
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 Vee 54 Ve 9 Ves 138 Ves
13 DQ9 55 DQ20 97 DQ45 139 DQ56
14 DQ10 56 DQ21 98 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 Vee
18 Veo 60 DQ24 102 Ve 144 DQ60
19 DQ14 61 NC 103 DQ50 145 NC
20 DQ15 62 NG 104 DQ51 146 NC
21 DQ16 63 NC 105 DQ52 147 NC
22 DQ17 64 NC 106 DQ53 148 NG
23 Voo 65 pQ25 107 Vs 149 DQ61
24 NG 66 DQ26 108 NG 150 DQ62
25 NG 67 DQ27 109 NG 151 DQ63
26 Vee 68 Ves 110 Vee 152 Vs
27 WEO 69 DQ28 111 NC 153 DQ64
28 CEOD 70 DQ29 112 NC 154 DQ65
29 NC 71 DQ30 113 NC 155 DQ66
30 RED 72 DQ31 114 NC 156 DQ67
31 OEO 73 Ve 115 NC 157 Vee
32 Ve 74 DQ32 116 Ve 158 DQ68
33 AO 75 DQ33 117 Al 159 DQ69
34 A2 76 DQ34 118 A3 160 DQ70
3
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Pin No. Pin name Pin No. Pin name PinNo. Pin name Pin No. Pin name
35 A4 77 DQ35 119 A5 161 DQ71
36 A6 78 Vs 120 A7 162 Vs
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 Ve 166 PD8
41 NC 83 1DO (V) 125 NC 167 ID1 (Vgo)
42 NC 84 Veo 126 BO 168 Ve
Pin Description
Pin name Function
A0 to A10, BO Address input

*Row address : AOto A10, BO

*Column address : AQ to A9, BO

*Refresh address : A0 to A10, BO
DQO to DQ71 Data-in/data-out
REO, REZ2 Row address strobe (RAS)
CEO, CE4 Column address strobe (CAS)
WEO, WE2 Read/Write enable
OEO, OE2 Output enable
Vee Power supply
Vs Ground
PD1 to PD8 Presence detect
DO, ID1 1D bit
PDE Presence detect enable
NC No connection
4
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Presence Detect Pin Assignment

PDE = Low PDE = High

Pin name Pin No. 50 ns 60 ns 70 ns All
PD1 79 1 1 1 High-2
PD2 163 0 0 0] High-Z
PD3 80 0] () 0 High-Z
PD4 164 1 1 1 High-Z
PD5 81 0 0 0 High-Z
PD6 165 0 1 0 High-Z
PD7 82 o] 1 1 High-Z
PD8 166 o] 0 0 High-Z
Note: 1: High level (driver output)

0: Low level (driver output)
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Block Diagram
REO RE2
CEQ »—>—W— CE4 o—>—W———
WEQ &—>—AW, WE2 WA
OEG s—>—W 1 OFEBZ oM
CAS RAS WE OE CAS RAS WE OE
DQ36e————)/O DQ40s———)/O
DQ37 (17} DQ41e—— /O
DQ38e——1/O DQ42 e———1/O
DQ39 /O Do DQ43 e————/Q Ds
DQo 7o DQ44 »——— /O
DQt+———/O DQ45 e————1/O
DQ2 110 DQ46 s—————1/Q
DQ3s——{I/O I : DQ47 /o | [
CAS RAS WE OE CAS RAS WE OE
DQ4e—1/O DQ48 »————{I/0
DQ5e———— /O DQ49e——/O
DQ6 170 DQ50e——|I/O
DQ7 e———VO D1 DQ51e—/O be
DOge— 11O DQ52e———I/O
DQge—————I/O DQ53s———1/O
DQ1I0e——1/O DQ54 10
DQ11 VO | | | | DQass Vo | | | I
CAS RAS WE OE CAS RAS WE OE
DQ1Ze——/O DQ56———— /O
DQ13e—— {110 DQ57 /O
DQias——1/O DQ58e——— /O
DQ15 1o D2 DQ59 «——————1/O D7
DQ16e———I/O DQ60 e———n—1/O
DQ17 e———11O DQE1 e l/O
DQige———11/O DQ62 s—————1/O
DQ19 vo | | I | DQ63e— /O
CAS RAS WE OE CAS RAS WE OE
DQ20e——— /O DQ64————11/O
DQ21+————y0 DQB5 e—— /O
DQ22e— /O DQ66 s——1I/O
DQ23e————1/0 b3 DQE7 e—————|{I/0 D8
DQ24 170 DQES 7o)
DQ25 Vo DQE69 e—F-——1/1O
DQ26e——{/O DQ70e———1/O
DQ27 Vo | 1 | | Q7 Vo
CAS RAS WE OE
DQP8e—— {110
DQ29 VO
DQ30 e——{1/Q
DQ31 e} D4 PD1 to PD8
s r— R
3
DQ34 +———1{/O Vee > PD1
DQ35 o Vee N PD2
Vas > PD3
AQ s—>——Ay—————= DO to D4 Vee > PD4
B0 e—{>—A————=~ D5 to D8 Vss —> PD5
Voe*o © > PD6
A1 10 A10&—L—MW————» DO to D8 veees T :
Voo~ DO to D8, 74ABT 16244 Veer s o1 = PO7
vee o PD8
Vgg®————F—— = D0 to D8, 74ABT16244 §s
0.22 uF x 11 pcs
* D010 D8 : HM5117800
— : 74ABT16244
6
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Absolute Maximum Ratings

Parameter Symbol Value Unit
Voltage on any pin relative to Vg Vi ~0.51t0 +7.0 \Y
Supply voltage relative to Vg Vee —0.5t0 +7.0 \'
Short circuit output current lout 50 mA
Power dissipation Pt 10 w
Operating temperature Topr Oto +70 °C
Storage temperature Tstg —55t0 +125 °C

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

Parameter Symbol Min Type Max Unit Note
Supply voitage Ve 0 0 0 \'

Ve 4.75 5.0 5.25 \% 1
Input high voltage Viu 2.4 — 5.5 A 1
Input low voltage Vi -0.5 — 0.8 \' 1

Note: 1. All voltage referred to V.
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DC Characteristics (Ta =010 70°C, Vo =5 V£ 5%, Vi, =0 V)

50 ns 60 ns 70 ns
Parameter Symbol Min Max Min Max Min Max Unit Test conditions Notes
Operating current ke — 1054 — 964 — 874 mA t.=min 1,2
Standby current loce — 82 — 82 — 82 mA TTLinterface
RAS,CAS =V,
Dout = High-Z
— 73 — 73 — 73 mA CMOSinterface
RAS,CAS 2V -02V
Dout = High-Z
RAS-only refresh leca — 1054 — 964 — 874 mMA t,.=min 2
current
Standby current loes — 109 — 109 — 109 mA RAS=V,CAS=V, 1
» Dout = enable
CAS-before-RAS locs — 1054 — 964 — 874 mA t,.=min
refresh current
Fast page mode locr — 964 — 874 — 829 MA t.=min 1,3
current
Input leakage current 1, -10 10 -10 10 -10 10 pmA OV<Vings55V
Output leakage current 1, -10 10 -10 10 —-10 10 pA O0OV<Vout<55V
Dout = disable
Output high voltage Vou 24 Vg 24 Voo 24 V. V High lout = -5 mA
Output low voltage Voo 0 04 O 04 0 04 V Low lout = 4.2 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 [ess while CAS =V,

Capacitance (Ta = 25°C, V.. =5V +5%)

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

I/0O capacitance (DQ) Cio — 20 pF 1,2

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

HITACHI

B 4495203 0033450 117 W




HB56A272E-5/6/7

AC Characteristics (Ta =010 70°C, Vo =5V £ 5%, Vo = 0 V)™ "2 18710

Test Conditions

¢ Input rise and fall times: 5 ns

* Input timing reference levels: 0.8 V,24V

* Output timing reference levels: 0.4 V,24 V

* Output load: 2 TTL gate + C, (100 pF) (Including scope and jig)

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

50 ns 60 ns 70 ns
Parameter Symbol Min Max Min Max Min Max Unit Notes
Random read or write cycle ty 90 — 110 — 130 — ns
time
RAS precharge time te 30 — 40 — 50 — ns
CAS precharge time tep 7 — 10 — 10 — ns
RAS pulse width taas 50 10000 60 10000 70 10000 ns
CAS pulse width toas 13 10000 15 10000 18 10000 ns
Row address setup time tsr 5 — 5 — 5 — ns
Row address hold time faan 7 — 10 —_ 10 _— ns
Column address setup time  t 0 — 0 — 0 —_ ns
Column address hold time i, 7 — 10 — 15 — ns
RAS to CAS delay time taco 17 32 20 40 20 47 ns 3
RAS to column address taao 12 20 15 25 15 30 ns 4
delay time
RAS hold time tew 18 — 20 — 23 — ns
CAS hold time teen 50 — 60 — 70 —_ ns
CAS to RAS precharge time  t.., 10 — 10 — 10 — ns
OE to Din delay time toen 18 — 20 — 23 — ns 5
OE delay time from Din thzo 0 — 0 — 0 — ns 6
CTAS delay time from Din b 0 — ) — o} — ns 6
Transition time (rise and féll) t 3 50 3 50 3 50 ns 7

Refresh period ther —_ 32 — 32 — 32 ms
(2,048 cycles)

HITACHI
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Read Cycle

50 ns 60 ns 70 ns
Parameter Symbol Min Max Min Max  Min Max  Unit Notes
Access time from RAS tanc — 50 — 60 — 70 ns 8,9
Access time from CAS fenc — 18 — 20 — 23 ns 910,17
Access time from address — 30 — 35 - 40 ns 9, 11,17
Access time from OE bea — 18 — 20 — 23 ns 9,20
Read command setup time 1, 0 — 0 — 0 — ns
Read command hold time to  t,, — 0 — 0 — ns 12
CAS
Read command hold time to 1.5, 5 — 5 — 5 —_ ns 12
RAS
Column address to RAS lead tg,, 30 — 35 — 40 — ns
time
Column address to CAS lead tg,, 25 — 30 — 35 — ns
time
CAS to output in low-Z toz — 2 — 2 — ns
Cutput data hold time tn - 3 — 3 — ns
Output data hold time from 3 — 3 — 3 — ns
OE
Output buffer turn-off time 1, — 18 — 20 — 20 ns 13
Output buffer turn-off to OE  t,e, — 18 — 20 —_ 20 ns 13
CAS to Din delay time teoo 18 — 20 — 23 — ns 5
Write Cycle

50 ns 60 ns 70 ns
Parameter Symbol Min Max Min Max Min Max Unit Notes
Write command setup time  {,¢ — 0 — 0 — ns 14
Write command hold time fon — 10 — 15 — ns
Write cémmand pulse width  t,, — 10 — 10 — ns
Write command to RAS lead 1, 18 — 20 — 23 — ns
time
Write command to CAS lead 1., 13 — 15 — 18 — ns
time
Data-in setup time s 0 — o] — 0 — ns 15
Data-in hold time tn 12 — 15 — 20 -— ns 15
10
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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,. 131 — 155 —_ 181 — ns
RAS to WE delay time o 73 — 85 — 98 — ns 14
CAS to WE delay time towo 36 — 40 — 46 — ns 14
Column address to WE delay t,,, 48 — 55 —_— 63 — ns 14
time
OE hold time from WE toen 13 — 15 — 18 — ns
Refresh Cycle

50 ns 60 ns 70 ns
Parameter Symbol Min Max Min Max Min Max Unit Notes
CAS setup time tesn 10 - 10 —_ 10 — ns
(CBR refresh cycle)
CAS hold time tonn 7 — 10 — 10 —_ ns
(CBR refresh cycle)
WE setup time L 5 — 5 — 5 — ns
(CBR refresh cycle)
WE hold time L T 7 — 10 — 10 — ns
(CBR refresh cycle)
RAS precharge to CAS hold 5 — 5 — 5 — ns
time
Fast Page Mode Cycle

50 ns 60 ns 70 ns
Parameter Symbol Min Max Min Max Min Max Unit Notes
Fast page mode cycle time  t.. 35 — 40 — 45 — ns
Fast page mode RAS puise  1,q — 100000 — 100000 — 100000 ns 16
width
Access time from CAS tera — 35 —_— 40 — 45 ns 9,17
precharge
RAS hold time from CAS teprn 35 — 40 — 45 — ns
precharge

11
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Fast Page Mode Read-Modify-Write Cycle

50 ns 60 ns 70 ns
Parameter Symbol Min Max Min Max Min Max Unit Notes
Fast page mode read- torwe 76 — 85 — 96 — ns
modify-write cycie time
WE delay time from CAS tepw 53 — 60 — 68 — ns 14
precharge
Notes: 1. AC measurements assume t; =5 ns.

2. Aninitial pause of 200 us is required after power up followed by a minimum of eight initialization
cycles (any combination of cycles containing RAS-only refresh cycle 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.., (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 t,,, (max) can be met, t,,, (Max) is specified as a
reference point only; if {,;, is greater than the specified tg,, (max) limit, then access time is
controlled exclusively by t,,.

5. Either ty Or toy, Must be satisfied.

6. Either ty;, 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 t,op < taep (Mmax) and tg,, < trap (Max). I t,e, or th, is greater than the maximum
recommended value shown in this table, t,,. exceeds the value shown.

9. Measured with a load circuit equivalent to 2TTL loads and 100 pF.

10. Assumes that tacp 2 taep (Max) and toey + toae (MAX) 2 tayp + Ly, (Max).

11. Assumes that ty, 2ty (Max) and tep + teae (Max) < top + t,, (Max).

12. Either ., or to5, must be satisfied for a read cycles.

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

14. Yyes, tawor townr torw @Nd tayp are not restrictive operating parameters. They are included in the
data sheet as electrical characteristics only; if .5 > t,c5 (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 tawo (MIN), towp Z towp (MiN), @Nd Ly 2 tywo (MIN) OF tows 2 Typ (MIN, Lyyo 2 Lyyg (MiN) aNd tepy 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 cycle and to WE leading edge
in delayed write or read-modify-write cycles.

16. 1,5 defines RAS pulse width in fast page mode cycles.

17. Access time is determined by the longest among t,, tcac OF teps-

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

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

20. 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 causes
large V. / Vg line noise, which causes to degrade V,, min / V, max level.

21.

12

XXX: HorL (H:Vy, (min) <V <V, (max), L: V, (min) £V, <V, (max))
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/i Invalid 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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Timing Waveforms**'

Read Cycle
- tras o Lo 1RP
R 3 /S—
RAS N /
N 7
- tosH - tcrp ]
- tRCD L tRSH -
trl e . tcas
\ 4
CAS & Z
N
« BAD i tRAL
» tea
tasr N tasg | tcaH
RAH -
i~
4
Address Row Column WW
N
JRRH_
trcs - - tRcH _
_ ¥ N
WE K Eg Eg zg zg
tpzg tcop
on X YOO HenE OO0
< 1Dzol | toEA tOED
%2 Y XXX XXX 1DOOOOOK
N 7
|l OEZ
t <tCAC > - toso
AA
N > toFF
- trac - -
fcLz toH
Dout Dout }
14
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Early Write Cycle

- tRc N
. tras trp
- N
RAS \
\L
- tesH tcap
trep g, tRSH
tr . tcas
CAS 3‘\ ]é
N
tasmn| [tRAH tasc| |tcan

B 4496203 0033457 571 WA

twes| | twee
w CO0000 /T
N 7
tos ton
4
Din Din
N
Dout High-Z
* twes 2 twes (min)
15
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Delayed Write Cycle*'?

trc
- tras trp
N \
RAS N\ 7_/ \
N
- tcsH tcrP
tRcoD tRsH
trl 1, . tcas
CAS N\ 7‘
N 7T
Address
OO0
towy
tRwL
tRcs twp
o 4
WE X X X \ )
tpzc tps toH
tD: toEH
—
toep
o v T
o= X XXX | /] \LOOOOO00
. loEz
tcu
High-z*
Dout % 9
Invalid Dout
« toEH ZtowL
Read-Modify-Write Cycle*!®
16
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- tRwC
- trAs ol letRP
N
RAS
N £ \
tr
tReD i, tcas ol lel tcrp
CAS 5\
. N 7
RAD,
tASR| [tRAH tascl | tcaH
¥
Address Row Column
BiN
tRCS| la»i |- towp — tﬂﬂ‘l
tawb tRwWL
P -~
_ tRwD | twe
A N
e X )OO0000 N XX
N7
tpzc tDH

High-Z

} Din
JiDzo| loen,
toEA
_ 4 y
o= L OQUVOQOOON \ OO
- | £
tcac
P yvema i U e
- tRAC »| lenl{OHO
/ 5( High-Z*
Dout Dout i
toLzll M—
* toeH ztowL
RAS-Only Refresh Cycle
17
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tRAS | e tRp
— J/ N
\ \*
tr
tcre trpc tcrp

tase tRAH
Address Row
tOFF
Dout %{ High-Z
7
18
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CAS-Before-RAS Refresh Cycle

'R N tre -
- 'RP tRAS tRp ||, tRAS tRP
RAS / N \
tT
tRPC trpg tcRp
. Y‘cp | tcsr| |tcHR tcp | tcsm tCHR
—_ / 3
CAS N
i N
twrp| (twRH twrp| |twRH.
- 4
WE

AR

LOFF |
G High-Z
Dout
74
19
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Fast Page Mode Read Cycle

P tRAasP -~
tcpRH | | . fRP
y Y N
RAS N\ /
N 7 N
tt
- tcsH e tpc - 1RSH,
tRep  itoas,| | tep | |toas,| | tep ) tcas | | ) fteRA
N7 N R /
N— N \ 7
» tRAL
tRAD | | [tcal el ltCAL | < tecal .
tASR [RAH tASq tcAH *_ASQ tcAH tasg ftcan
/ / /
Address Row Column 1 Column 2 Column N
N R_l, N
tRCs tRcs tRRH
tRcs | tRCH| | | tRCH| tRCH |
. 7 T\ 7 T \/ ¥ Y
WE
Ltozg tozg, |, tozg, |,
teop| | tcpp tcop
! High-Z| | 7 High-Z| | A\/} High-Z A
Din / N YAV A
t t t t t t
|10zo | toED | | | tDZ0) toED bz LoED
/
/ /
. z 4 0
N N N 4
| tmac o L Tteral T ML [teeal 1o
I Y L L L
Jtaal || |ton | taa | | | [ton | taa| | B toH
toHo *toHO 1OHO
toea || | tOEA ' tOEA b
>t e o
tcac|, | || |toFr [tcac || |toFF ltcac N JoFF
o — [ — ] > <
torz | o |loEz |taiz | |toez |tciz | | toEz
VN /N /N
Dout @QDOUH Dout 2 Dout N }—
N7 N N

20
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Fast Page Mode Early Write Cycle

tRASP L _tRP
__ y
RAS \ \
N 7
it
tcsH tpc tRsH
trRcD tcas tcp tcas | | top tCAs | tCRP
NSNS
N/
tASR [tRAH tasd ftcaH tascl ftcan tasg ftcaH
Address ’(M}‘X’i Column 1 | Column Zmolumn Ni§<><><><><><><
twes| ftweH twes| tweH twes | ftwen
ZijijijjiK 7 LY Vi = 7::3333
[Ips| |tpH, tos| {toH, \tDs | [tpH,
High-z*
Dout '9
* twes z tweg (min)
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Fast Page Mode Delayed Write Cycle*!®

trasP R
| 1LIrP
RAS / \_
/
tr tep) 1, tepy 1, tcrp
tesu le tpc » . RSH
treo tcas _ . lcas . _ tcas
N \ N /]
CAS
\ /N N /
N 7| N 7 N ¥
Jasc SLtASC ollASC
tcan tcan tcaH
Column 1 | Column 2 Column N
towL towl| tewl
| tRwl
trcs tres
i i N/
N_7
twe || | twp - twp N
tpzc tng| ., | |tozc tos | |.tozc tpg
ot oy AL
Din in §_ 6m }_ (ISin
} 1 2 N kb -
L:;LP@ N N_
tozo tpzo tpzo
T —» - 4
OED toep toeDp
toEH e tOEHI- tOEH!«
4 7 X s !
= )00 NAUL R N
ozt toLz, | . terz, | .
ol JoEz ol JOEZ ol JOEZ
Dout gﬁ High-Z*
Invalid Dout Invalid Dout Invalid Dout
« toeH ZtowL
22
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HB56A272E-5/6/7
Fast Page Mode Read-Modify-Write Cycle*!®
- tRASP
| trP
_ )
RAS
N 7
ol - tPRWG
ter [ | tcp | | |«——tBSH tcrp
thRep |, tcas . < lcAs  tcas | '|
CAS )& Zﬂ& an Z[
N 7 N 1 N 7
<RAD
tasm | tasc oLl tASC tasc
tRAH tcaH tcan tcan
Address ow Column 1 _Column 2 Column N
trwp  towd tcew  towd tcpw tcwx_.]
-4 Lt I i B [ ot o~
tAwWD tawp . L ltawp |
RCS “tRWL
L towp | [tresl |l i, towp L J| [ towp || TRWL
] N R N
v ; ; K
N7
tres, |11 twp | twe | | twel ||
Lt B i T T
. ‘tDZC tps 'DZCtDSV . tchtDS
toH foH tDH
. k (i Oimk/ V& i
Din / L1 / (_2 V! K_N
i toep toED toep,
DzO} | || tpzol| | || —= tozo || || —=
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HB56A272E-5/6/7

Physical Qutline
Unit: mm/inch
Front side
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