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Description

The HB56S872ESN 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 HB56S872ESN is a 8M x 72 dynamic RAM module, mounted 36 pieces of 16-Mbit DRAM
(HM5116405) sealed in TCP package and 1 pieces of serial EEPROM (24C02) for Presence Detect (PD).
The HB56S872ESN offers Extended Data Out (EDO) Page Mode as a high speed access mode. An outline
of the HB56S872ESN is 168-pin socket type package (dual lead out). Therefore, the HB56S872ESN
makes high density mounting possible without surface mount technology. The HB56S872ESN provides
common data inputs and outputs. Decoupling capacitors are mounted beneath each TCP on the module
board.

Features

® 168-pin socket type package (Dual lead out)
— Lead pitch: 1.27 mm
e Single 5.0 V (£5%) supply
e  High speed
— Access time: tysc = 60/70/80 ns (max)
— Access time: teac = 15/18/20 ns (max)
e Low power dissipation
— Active mode: 8.03/7.09/6.62 W (max)
— Standby mode (TTL): 378 mW (max)
— Standby mode (CMOS): 189 mW (max)
e EDO page mode capability
e 4,096 refresh cycle: 64 ms
e 3 variations of refresh
— RAS-only refresh
— CAS-before-RAS refresh
— Hidden refresh

Preliminary: This document contains information on a new product. Specifications and information
contained herein are subject to change without notice



HB56S872ESN-6B/7B/8B

Ordering Information

Type No. Access time Package Contact pad
HB56S872ESN-6B 60 ns 168-pin dual lead out socket type Gold
HB56S872ESN-7B 70 ns
HB56S872ESN-8B 80 ns
Pin Arrangement
Front side
Back side
) 1:::::]%[‘]@:::::::]% @)
1pin 10pin 11 pin 40 pin 41 pin 84 pin
85 pin 94 pin 95 pin 124 pin 125 pin 168 pin
Pin Arrangement
Pin No. |Pin Name Pin No. |Pin Name Pin No. |Pin Name Pin No. |Pin Name
Ves 13 DQ9 25 NC 37 A8
2 DQO 14 DQ10 26 Vee 38 A10
3 DQ1 15 DQ11 27 WEO 39 NC
4 DQ2 16 DQ12 28 CASO 40 Ve
5 DQ3 17 DQ13 29 CAS1 441 Ve
6 Ve 18 Ve 30 RASO 42 NC
7 DQ4 19 DQ14 31 OEO 43 Vgs
8 DQ5 20 DQ15 32 Vas 44 OE2
9 DQs6 21 CBo 33 AO 45 RAS2
10 DQ7 22 CB1 34 A2 46 CAS2
11 DQs8 23 Vs 35 A4 47 CAS3
12 Vg 24 NC 36 A6 48 WE2
2
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HB56S872ESN-6B/7B/8B

Pin Arrangement (cont)

Pin No. Pin Name Pin No. Pin Name Pin No. Pin Name Pin No. |Pin Name
49 Vee 79 NC 109 NC 139 DQ48
50 NC 80 NC 110 Veo 140 DQ49
51 NC 81 NC 111 NC 141 DQ50
52 CB2 82 SDA 112 CAS4 142 DQ51
53 CB3 83 SCL 113 CAS5 143 Voo
54 Ve 84 Veo 114 RAS1 144 DQ52
55 DQ16 85 Veo 115 NC 145 NC
56 DQ17 86 DQ32 116 Vee 146 NC
57 DQ18 87 DQ33 117 Al 147 NC
58 DQ19 88 DQ34 118 A3 148 Vs
59 Vo 89 DQ35 119 A5 149 DQ53
60 DQ20 920 Veo 120 A7 150 DQ54
61 NC 91 DQ36 121 A9 151 DQ55
62 NC 92 DQ37 122 Al1 152 Ve
63 NC 93 DQ38 123 NC 153 DQ56
64 Ve 94 DQ39 124 Veo 154 DQ57
65 DQ21 95 DQ40 125 NC 155 DQ58
66 DQ22 926 Veo 126 NC 156 DQ59
67 DQ23 97 DQ41 127 Vee 157 Veo
68 Ve 98 DQ42 128 NC 158 DQ60
69 DQ24 99 DQ43 129 RAS3 159 DQ61
70 DQ25 100 DQ44 130 CAS6 160 DQ62
71 DQ26 101 DQ45 131 CAS7 161 DQ63
72 DQ27 102 Veo 132 NC 162 Vee
73 Vo 103 DQ46 133 Voo 163 NC
74 DQ28 104 DQ47 134 NC 164 NC
75 DQ29 105 CB4 135 NC 165 SA0
76 DQ30 106 CB5 136 CB6 166 SA1
77 DQ31 107 Vee 137 CB7 167 SA2
78 Ve 108 NC 138 Vs 168 Voo
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HB56S872ESN-6B/7B/8B

Pin Description

Pin Name Function

A0 to A1 Address Input : A0 to A1
Row Address : A0 to A1
Column Address : A0 to A9
Refresh Address : A0 to A11

DQO to DQ63 Data-in/Data-out

RASO to RAS3

Row Address Strobe

CASO to CAS7

Column Address Strobe

WEO, WE2 Read/Write Enable

OED, OE2 Output Enable

SDA Serial Data Out (Bit0 to 7)
SCL Clock for Presence Detect
SAO0 to SA2 Serial Address Input

CBO0 to CB7 Check Bit

Ve Power Supply

Vs Ground

NC No Connection

4
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HB56S872ESN-6B/7B/8B

Serial PD Matrix
Byte
Number Function Described Bit7 Bit6é Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 Note
0 Number Serial PD Bytes 0 0 0 0 1 1 0 1 13
1 Serial Memory 0 0 0 0 1 0 0 0 256 Byte
2 Fundamental Memory 0 0 0 0 0 0 1 0 EDO
Type
3 Number of Rows 0 0 0 0 1 1 0 0] 12
4 Number of Columns 0] 0 0] 0 1 0] 1 0] 10
5 Number of Banks 0 0 0 0 0 0] 1 0 2
6 Data Width 0 1 0 0 1 0] 0 0] 72
7 Data Width (continued) 0 0 0 0 0 0 0 0 0 (+)
8 Voltage Interface 0 0 0 0 0 0 0 0 5.0 Volt
9 RAS Access Time 60 ns 0 0 1 1 1 1 0 0
RAS Access Time 70 ns 0 1 0 0 0 1 1 0
RAS Access Time 80 ns 0 1 0 1 0 0 0 0
10 CAS Access Time 15 ns 0 0 0 0 1 1 1 1
CAS Access Time 18 ns 0 0 0 1 0 0 1 0
CAS Access Time 23 ns 0 0 0 1 0 1 1 1
11 Error Detection/Correction 0 0 0 0 0 0 1 0 ECC
12 Refresh Period 0 0 0 0 0 0 0 0 Normal
(15.625 pus)

Note: Serial-PD Datas are not protected.
0: Serial Data, “driven to Low”
1: Serial Data, “driven to High”
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Block Diagram
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HB56S872ESN-6B/7B/8B

RASO»—————— AS2
OE0 OE2
WEO WE?2
RASH1 RAS3
CASO . ‘ CAS4 . y
CAS RAS WE OE CAS RAS WE OE CAS RAS WE OE CAS RAS WE OE
DQOs—— 1/O0 —— 1/00 DQ32e—— /00 ! 1100
DQ1s— l/O1 — 1101 DQ33e— I/O1 — 101
DQ2e— /02 Do — 1/02 D18 DQ34e— /02 D9 ! 1102 p27
DQ3s— 1/03 — /03 DQ35¢— /03 — 1103
CAS RAS WE OE CAS RAS WE OE CAS RAS WE OE CAS RAS WE OE
DQ4e— /00 — 1/00 DQ36e— /00 ! 1100
DQ5s—— l/O1 — /01 DQ37+— /01 — 101
DQ6s— 1/02 D1 — /02 D19 DQ38e— /02 D10 1 1102 D28
DQ7+— /O3 — 1703 DQ39e— /03 — 1103
CAS1 1 CAS5e 1
CAS RAS WE OE CAS RAS WE OE CAS RAS WE OE CAS RAS WE OE
DQ8e—— /00 — 1/00 DQ40e— 1/00 ! 1100
DQ9es—— l/O1 — 1101 DQ41e— I/O1 — 101
DQ10s—| 1102 D2 — /02 D20 DQ42e— /02 b1 1 1102 D29
DQ11e—| /03 — /03 DQ43e—— /03 ! 1103
CAS RAS WE OE CAS RAS WE OE CAS RAS WE OE CAS RAS WE OE
DQ12e—— :58(1) — 1/00 DQ44e—— :;8? 1 1100
DQ13e—— — 1/01 DQ45e—— — 1701
DQi4e—| 1102 D3 — /02 p21 DQ46e— /02 D12 — 1102 D30
DQ15+—| 1/03 — 1703 DQ47e— /03 — 1103
CAS RAS WE OE CAS RAS WE OE CAS RAS WE OE CAS RAS WE OE
CBOs——| 1/00 — /00 CB4e—— /00 ! 1100
CB1e—— I/O1 — 1101 CB5e— 1/O1 — 1701
CB2e—— /02 D4 i Vo2 D22 CB6e—— /02 D13 — 1102 D3t
CB3e—— /03 — /03 CB7¢—— /03 — 1103
CAS?2 ! CAS6 1
CAS RAS WE OE CAS RAS WE OE CAS RAS WE OE CAS RAS WE OE
DQ16e—| 1/00 — 1/00 DQ48e—— /00 ! 1100
DQ17s— I/O1 — 1101 DQ49e—— /01 — 101
DQ18e—| 1102 DS — 1702 D23 DQ50e—— 1/02 D14 ! 1102 b3z
DQ19s——| /03 — /03 DQ51e— /O3 — 1103
CAS RAS WE OE CAS RAS WE OE CAS RAS WE OE CAS RAS WE OE
DQ20s——| 1/00 i /00 DQ52¢— /00 ! 1100
DQ21e——| I/O1 — 1701 DQ53e+—— /01 — 101
DQ22e—| 1102 De — /02 D24 DQ54e— /02 D15 1 1102 D33
DQ23s—| 1/03 — 103 DQ55e— /03 ! 1103
CAS3 ! CAS7 ? {
CAS RAS WE OE CAS RAS WE OE CAS RAS WE OE CAS RAS WE OE
DQ24s——| 1/00 —— 1/00 DQ56e— /00 ! 1100
DQ25e—| 1101 — 1101 DQ57¢— /01 — 101
DQ26e—| 1102 o7 — 1/02 D25 DQ58e— /02 D16 ! 1102 D34
DQ27+—| 1/03 — /03 DQ59e— /O3 — 1103
CAS RAS WE OE CAS RAS WE OE CAS RAS WE OE CAS RAS WE OE
DQ28s——| 1/00 — 1700 DQ60e—— 1/00 — 1100
DQ29e——| /01 — 1101 DQ61e— /01 — 101
DQ30e——| 1/02 D8 i 102 D26 DQ62e— /02 D17 i 1102 D35
DQ31e—| /03 — 103 DQ63+— /03 — 1103
AO-A11 DO to D35
) Notes)
Vee*— 1 DO to D35, UO Serial PD 1.The SDA pull-up resistor is
T DO to D35 . UO uo required due to the open-drain/
S8 0.10 pF x 18 pcs ' SCL—» «—=SDA open-collecter output.
0.68 uF x 4 pcs A0 A1 A2 2.The SCL pull-up resistor is
I I I recommended because of the
* DOto D35 :HM5116405 SAO0 SA1SA2 normal SCL line inactive
uo 1 24C02 “High” state.
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HB56S872ESN-6B/7B/8B

Absolute Maximum Ratings

Parameter Symbol Value Unit
Voltage on any pin relative to V. V; -0.51t0+7.0 \Y
For 10 ns or less -1.5
Supply voltage relative to Vg Ve -051t0+7.0 Vv
Short circuit output current lout 50 mA
Power dissipation Pt 36 w
Operating temperature Topr 0to +70 °C
Storage temperature Tstg —55to +125 °C
Electrical Characteristics
Recommended DC Operating Conditions (Ta =0 to 70°C)
Parameter Symbol Min Typ Max Unit Note
Supply voltage Vss 0 0 0 \%

Voo 475 5.0 5.25 \ 1
Input high voltage Vi 24 — 55 \Y% 1
Input low voltage V. -0.5 — 0.8 \Y 1
For 10 ns or less -15

Note: All voltage referenced to V.
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HB56S872ESN-6B/7B/8B

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

HB56S872ESN
-6B -7B -8B
Parameter Symbol Min Max Min Max Min Max Unit Test condition Note
Operating current lecs — 1530 — 1350 — 1260 mA tz;=min 1,2
Standby current leca — 72 — 72 — 72 mA TTL interface
RAS, CAS =V,
Dout = High-Z
— 386 — 36 — 36 mA CMOS interface
RAS,CAS >V, —-0.2V
Dout = High-Z
RAS-only refresh lecs — 1830 — 1350 — 1260 mA t;;=min 2
current
Standby current lecs — 180 — 180 — 180 mA RAS=V,,CAS=V, 1
Dout = enable
CAS-before-RAS lecs — 1530 — 1350 — 1260 mA t;;=min
refresh current
EDO page mode lecr — 1890 — 1710 — 1530 mMA t,pc =min 1,3
current
Input leakage current |, -10 10 -10 10 -10 10 MA 0V<LVin<55V
Output leakage current | o -10 10 -10 10 -10 10 MA 0V<Vout<55V
Dout = disable

Output high voltage Vou 24 Vg 24 Vo 24 Vi V High lout = =2 mA

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

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

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

Capacitance (Ta =25°C, V. =5V £5%)

Parameter Symbol Typ Max Unit Notes
Input capacitance (Address) Cy — 200 pF 1
Input capacitance (CAS) C. — 62 pF 1
Input capacitance (RAS) Cs — 83 pF 1
Input capacitance (WE, OE) C. — 146 pF 1
Output capacitance (DQ) Cpo — 27 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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HB56S872ESN-6B/7B/8B

AC Characteristics (Ta =0 to 70°C, V=5V 5%, V,, =0 V) > >8P

e Input rise and fall times: 2 ns

e TInputlevels:0V,3.0V

e Input timing reference levels: 0.8 V,2.4V

e Qutput timing reference levels: 0.8 V,2.0V

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

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

HB56S872ESN
-6B -7B -8B

Parameter Symbol Min Max Min Max Min Max Unit Notes
Random read or write cycle time tac 104 — 124 — 144 — ns

RAS precharge time toe 40 — 50 — 60 — ns

CAS precharge time ter 10 — 13— 15 — ns

RAS pulse width taas 60 10000 70 10000 80 10000 ns

CAS pulse width toas 10 10000 13 10000 15 10000 ns

Row address setup time tisr 0 — 0 — 0 — ns

Row address hold time taan 10 — 10 — 10 — ns
Column address setup time tasc 0 — 0 — 0 — ns
Column address hold time toan 10 — 13 — 15 — ns

RAS to CAS delay time taeo 20 45 20 52 20 60 ns

RAS to column address delay time taan 15 30 15 35 15 40 ns

RAS hold time toen 15 — 18 — 20 — ns

CAS hold time tosh 48 — 58 — 68 — ns

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

OE to Din delay time toeo 15 — 18 — 20 — ns 5
OE delay time from Din tozo 0 — 0 — 0 — ns 6
CAS delay time from Din toze 0 — 0 — 0 — ns 6
Transition time (rise and fall) t- 2 50 2 50 2 50 ns 7
Refresh period teer — 64 — 64 — 64 ms

10
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HB56S872ESN-6B/7B/8B

Read Cycle

HB56S872ESN

-6B -7B -8B
Parameter Symbol Min Max Min Max Min Max Unit Notes
Access time from RAS taac — 60 — 70— 80 ns 8,9
Access time from CAS toac — 15 — 18 — 20 ns 9,10,17
Access time from address tia — 30 — 35 — 40 ns 9 11,17
Access time from OE toea — 15 — 18 — 20 ns 9,21
Read command setup time taos — — — ns
Read command hold time to CAS tacH — — — ns 12
Read command hold time from RAS  to.n 60 — 70 — 80 — ns
Read command hold time to RAS tern 0 — 0 — 0 — ns 12
Column address to RAS lead time toar 30 — 35 — 40 — ns
Column address to CAS lead time toal 18 — 23 — 28 — ns
CAS to output in low-Z tos 0 — 0 — 0 — ns
Output data hold time ton 3 — 3 — 3 — ns
Output data hold time from OE toro 3 — 3 — 3 — ns
Output buffer turn-off time torr — 15 — 15 — 15 ns 13
Output buffer turn-off to OE toes — 15 — 15 — 15 ns 13
CAS to Din delay time toon 15 — 18 — 20 — ns 5
Output data hold time from RAS tonr 3 — 3 — 3 — ns
Output buffer turn-off time to RAS torm — 15 — 15 — 15 ns
Output buffer turn-off to WE twez — 15 — 15 — 15 ns
WE to Din delay time tweo 15— 18 — 20 — ns
RAS to Din delay time teon 15 — 18 — 20 — ns

HITACHI
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HB56S872ESN-6B/7B/8B

Write Cycle

HB56S872ESN

-6B -7B -8B
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 10 — 13 — 15 — ns
Write command pulse width e 10 — 10 — 10 — ns
Write command to RAS lead time tewe 10 — 13 — 15 — ns
Write command to CAS lead time towL 10 — 13 — 15 — ns
Data-in setup time tos 0 — 0 — 0 — ns 15
Data-in hold time ton 10 — 13 — 15 — ns 15
Read-Modify-Write Cycle

HB56S872ESN

-6B -7B -8B
Parameter Symbol Min Max Min Max Min Max Unit Notes
Read-modify-write cycle time tawe 149 — 175 — 199 — ns
RAS to WE delay time tawo 82 — 95 — 107 — ns 14
CAS to WE delay time towo 37 — 43 — 47  — ns 14
Column address to WE delay time tawo 52 — 60 — 67 — ns 14
OE hold time from WE toew 15 — 18 — 20 — ns
Refresh Cycle

HB56S872ESN

-6B -7B -8B
Parameter Symbol Min Max Min Max Min Max Unit Notes
CAS setup time (CBR refresh cycle)  toeq 5 — 5 — 5 — ns
CAS hold time (CBR refresh cycle) tonr 10 — 10 — 10 — ns
WE setup time (CBR refresh cycle) twre 0 — 0 — 0 — ns
WE hold time (CBR refresh cycle) twvre 10 — 10 — 10 — ns
RAS precharge to CAS hold time tarc 0 — 0 — 0 — ns
12
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HB56S872ESN-6B/7B/8B

EDO Page Mode Cycle
HB56S872ESN
-6B -7B -8B
Parameter Symbol Min Max Min Max Min Max Unit Notes
EDO page mode cycle time turc 25 — 30 — 35 — ns 20
EDO page mode RAS pulse width taase — 100000 — 100000 — 100000 ns 16
Access time from CAS precharge topa — 35 — 40 — 45 ns 9,17
RAS hold time from CAS precharge  tgppy 35— 40 — 45 — ns
Output data hold time from CAS low  tyoy 3 — 3 — 3 — ns 9,17
CAS hold time referred OE tooL 10 — 13 — 15 — ns
CAS to OE setup time toop 5 — 5 — 5 — ns
Read command hold time from CAS  tyg,c 35 — 40 — 45 — ns
precharge
EDO Page Mode Read-Modify-Write Cycle
HB56S872ESN
-6B -7B -8B
Parameter Symbol Min Max Min Max Min Max Unit Notes
EDO page mode read-modify-write toprwe 79 — 90 — 99 — ns
cycle time
WE delay time fromCAS precharge  toy 54 — 62 — 69 — ns 14
13
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HB56S872ESN-6B/7B/8B

Notes: 1.
2.

10.
11.
12.
13.

14.

15.

16.

17
18

19.
20.

21.

14

AC measurements assume t; = 2 ns.

An initial 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).

Operation with the tgc, (Max) limit insures that tg,c (Max) can be met, t.., (Max) is specified as a
reference point only; if tyop = thep (Max) +ta, (Max) — tee (Max), then access time is controlled
exclusively by t.,..

Operation with the tg,, (max) limit insures that t,c (Max) can be met, t.,, (Max) is specified as a
reference point only; if {;,, 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,,c 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 tacp < frep (Max) and tgap < trap (Max). If tyep OF trap is greater than the maximum
recommended value shown in this table, t.,. exceeds the value shown.

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

Assumes that tgep 2 taep (Max) and taep + toae (Max) 2 tpap + tas (Max).

Assumes that tz,p 2 tap (Max) and taep + toae (Max) <ty + tan (Max).

Either ty,, or tas, must be satisfied for a read cycles.

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

tycss trwo towns tawo @Nd topy @re not restrictive operating parameters. They are included in the
data sheet as electrical characteristics only; if tycs = tyes (Min), the cycle is an early write cycle
and the data out pin will remain open circuit (high impedance) throughout the entire cycle; if thyp
2 tRWD (min)’ tCWD 2 tCWD (min)’ and tAWD 2 tAWD (mln) or tC)WD 2 t‘CWD (min)! tAWD 2 tAWD (mln) and tCPW 2
t.ew (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.

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.

t..sr defines RAS pulse width in EDO page mode cycles.

. Access time is determined by the longest among t,,, tcac @and tep,-
. 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 tozy = tow, the DQ pin will remain open circuit (high
impedance); if to., < tew,, invalid data will be out at each DQ.

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

t.ec (Min) can be achieved during a series of EDO page mode write cycles or EDO page mode
read cycles. If both write and read operation are mixed in a EDO page mode RAS cycle (EDO
page mode mix cycle (1), (2)), minimum value of CAS cycle (t,, + te + 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).

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. / Vg line noise, which causes to degrade V,, min / V,. max level.
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HB56S872ESN-6B/7B/8B

Timing Waveforms

Read Cycle
> tras . < [RP
RAS \ / \
\ /
B tcsH L tcrp |
treD oe  [RSH .
ol e tcas
\ /
CAS \ /
|\
tRAD tRAL .
teal
tasr | |tRAH tasc | tcan
/
Address Row Column
\
¢ tRRH
- RCHR >
trRGs < [RCH .
e 2 N7
WE
twep
tDZC - tCDD :
trDD |
High-Z
Din /2? ? iZ
- tbzo . ‘tOEAV y toep .
o % /
o )
Vi
toEz
toHo
tCAC tOFF
B taa R B ton |
L tRaC N » torr :
toLz tonr | |
tWEZ len
/ \
Dout Dout }7
\ /

15
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HB56S872ESN-6B/7B/8B

Note : ///:HorL (H:V,, (min) <V, <V, (max), L: V, (min) <V,,<V, (max))
XXX: Invalid Dout

16
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HB56S872ESN-6B/7B/8B

tre
tras . trp
AS \ \
\ /
tosm tcre

- CAS
\ /
\ /

m ///////////////%W

High-Z
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HB56S872ESN-6B/7B/8B

Delayed Write Cycle
trc
- tras > < IRP
RAS {
\K 7 \—
tesH fcrp
treD trsH n
tro| . . fteas
. \ /
CAS
\ /
tasr | [fRAH tasc |fcan
Address Row Column
tewe |
t
tres WL
twe
L 7
WE % \__ 7
" toH
Ipzg ¢
DS
W20
Hig .
Din §— Din
7
ez
Ibzo | < [OEH
High-Z
Dout J

Invalid Dout

toez

*toeH = towL

18
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HB56S872ESN-6B/7B/8B

Read-Modify-Write Cycle

RAS

CAS

Address

Din

Dout

trwe
- tras o trp
XK / \—
trep fcas | ftcrp
tr
\
N\
_ Rap
tasr | |IRAH tascl |tcaH
/
Row Column
\
trcs - fowp . |fowL
tawp tRwL
B trwp tywp
7[ %
¥ ,
toH
tbze | tos
High-Z
/ h— Din
i
lcac
taA
trac N
oLz
High-Z
Dout} d
\—
toea
toez | toen
ozo| foeD toro
/ EW
A\

.
toen = towe

HITACHI
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HB56S872ESN-6B/7B/8B

RAS-Only Refresh Cycle

RAS

CAS

tras - trp .
/ S\ Ll \
J \ \_
tr
- tcrp trpc tcrp
tAsr tRaH

e T = )

Dout

torr

‘tOFFV

VAVAVA

High-Z

AVAVAY

T

*ﬁ,@:HorL
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HB56S872ESN-6B/7B/8B

tre
3 trp tRAs trp
S y \ s
RAS / \ /
tr | |
trrc, i trpc fcrp
tcsr lehr T
A A / N
s ) i / Y4
/
| fop tcp R

twrp

R
weee T

toFr

OFF
i

out m;} High-Z
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HB56S872ESN-6B/7B/8B

Hidden Refresh Cycle
- trc - tre e [RC .
tras trp | tras | frp ‘tRASV ‘tRPV
o \ / \
\ N/ \
N 7 N/
tRsH tchr| | fcrp
_ Irep i tcas D [+
tr
\ /
CAS X‘ /
Rap IRal| |
tasr| [trRaH tasc| |fcaH
/
Address Row Column
treH
» trcs - tRRH
o 7
we %
~—| tweD
- D% - > tcop
,;_DD
High-Z
on /ﬁ§ ; %‘KZ
- tbzo =‘ > tOED
toEA
__ %
OE }
\ ;V
tcac | | JoEZ
PRLGY. - > twez
trac < toHo
tors toFF
< OH
Dout Dout §—
torr
 toHr _
22
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HB56S872ESN-6B/7B/8B

EDO Page Mode Read Cycle

trp
— 3 thpc )
RAS trasp i \
ol » thpc . thee |, tePrH || |lere
tcsH tcp tcp tcp  tRsH
[ a— - [~ -~
\ — \
CAS tcas tcas tcas fcas
F 1 L 1 _ 1 _ ]
tFlCHC
t
. || trRoHR || < b
tF}E:E trenl || |ltrcs =" tReH
we Y \/ i
twp t
< RAL tweD
traH| | tcan tasc tasc
tas E>7t tasc| tcan tcaH tcan
[ ASG lt— | ] > -, o
/ \ /TS \ / \ \ ' \
Address Row Column 1 W/KXColumn ZW///// IColumn SW/MCOIumn 4X/ ///////////
X J / i / \ / /
- | |'RDD
teaL teaL teal teal
tbzc tcop
! High-Z 1
tpzo tcoL tcop toED
- torr
toHr
T
o N i
\ \ /
toea tcpa tcra icra toez
14052 taa tOEZLOEA tAA toez tAA st
tan twez toac Ioag | loag torr | lOHO
trAaC = toro L toon foHo| toea o
}! R 4 R 4 R / 3 4
Dout \ Dout 1 >—<\Dout 2 >—< Dout 2 Dout 3 >—< Dout4 |}J——
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HB56S872ESN-6B/7B/8B

EDO Page Mode Early Write Cycle

RAS

CAS

Address

Din

Dout

trasp
trp
\ / \
\ /
- tcsH . thpc
trReD IRSH | CRF
L ‘tCASV - tcp . tcas - tep . tcas
N /N /N
N/
tasr | |IRAH tasc| | fcan tasc| | fcan tasc| |fcan
Row Column 1 Column 2 CoIUW
_twes | twen twes | [twen twes| |twel
%K Zéégé 7; é 2; Z/
tbs | | toH tbs | | toH tbs | | IbH
e
Din 1 Din 2 Din N
High-Z
*OE:HorlL

**twes 2 twes(min)
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EDO Page Mode Delayed Write Cycle

m

- traspP . trp
IV
RAS \
\ 7
tosH N thpc trsH
trep | B “|terp
tr tcas fcp fcas tcp tcas
- N\
oAS NN N
traD
_|tasc _ | |tasc _ | |tasc
ral tcaH tcan tcaH
tasr -
Address ﬁ Row Column 1 Column 2 Column N ///////
L
tew, | fowL | towL | |
trcs | Itrcs _|trcs tRwL
- \ s \ / \
we 1)) \ \ \
twp twp twp
Ipzc | b toze tps . _lbzc tbs .
toH IpH , toH
v i A4
; Din Din L {/N\Din
oin m§ @&j%} @&3)@} %@@
tpzo tbzg tbzo
| foz T terz 1] tolz
toeH > toeH ‘EQEH
Dout High-Z
ou
Invalid Dout Invalid Dout Invalid Dout
. ‘LtOED . !gtOED . ‘LtOED
toEz |, toez . loEz
7 4 AVAA' 7 AVAZA 7 X
© >>\/

* toeH 2 tewL
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HB56S872ESN-6B/7B/8B

EDO Page Mode Read-Modify-Write Cycle

RAS

CAS

Address

Din

Dout

®)
m

trasp trp
\
\ 7
- tHPRWOC trsn,|'cRp
tr
" treD tcas tcp tcas tcas
\ / \ / \
\ /N / \ /
tRAD tRwi
tasc tasc tasc
tash tRaH tcan tCWI: . tCAHtCWLV‘ . toaH towl .
-l | ‘
N1 2 N
tRwD tepw tcpw
tawD tawp tawp
tres[™ towo | tros [~ fowp | e towo |
B
W \ \ \
N N
tWFL twp twp
tbzc tps > tbzc tps ZC tps
ZC| 5 D20 S o e SN
ton ‘ o DH
A Din ?K Din A Din
7‘ torz - 1 él tCLZV - 2 / tCLZV - N
Icac tcac tcac
Al PLYY tan |
<Irac . < fcpa tcpal
oAl . tOEH | OFA| toEH joeAl . toEH
[ - -
7 N 7 N 7 K High-Z
{ Dout ) { Dout 2 { Dout )
N1 7 N2/ NN 7
toHol torno toHo
tpzo - * Ibzo tpzo n
toez, toez - toez
7 / N / / N
YN L oo NN o XN om0 XU,

* toeH 2 towL
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HB56S872ESN-6B/7B/8B

EDO Page Mode Mix Cycle (1)

tpp
T/
RAS \ trasP o/
\ 7
tr tcrp
tesH o CP_ Ller e, tRSHV
CAS \ tcas Jl \ tcas \ tcas N fcas||
1 1 N X ]
_trep
__ tres tres,. > trRH
twes| | twen = tacH
/ \ \
= / C> twp
WE ////////// }Z tcpw
tAWD t
RAL
tran | | tcan tasc
i | |~ -
tasR] | tasc tasc| [fcan tasc| | fcaH tcan
-l ottt (-
11 o
Address Row Column 1 Column 2 Column 3 Y/ Column 4 /
] \ ] \ / A /
toaL toar [ trop
t
LDE 'oH tos | tcop
/ \ High-Z \
Dn ——{ Dbt ) { bin3) {
/ \ /
| W | ]
» | IweED
tOFF!
- ‘tOED tWEZ
e | o i
o= [N | A
- CPA 1 - CPA t
IR S i wl |
tOEAV tcac| le-» toro loaq toFF
o) tDoH -+ i foeA . o, |
/ \ —\
Dout § Dout 2 T}g@(mu@ § Dout 4 }—
\ \ ] \ 7
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EDO Page Mode Mix Cycle (2)

trp
\ / \
— t
RAS \ RASP . Z
\ 7 \
tr tcrp
tcsH tcp tcp tcp  tRsH
\ / \ / \ 4 \ /
— \_ fcas |/ \_ fcas _J \_ lcas _/ \_fcas
CAS X T \ ] \ 7 \ ]
treD
tRcHR ¢
tRCH RRH
th_CE “twestweH | |tRes trcs == tReH
7 \ } \, J
N Wi
WE 1
tepw
trAL
tran| | lcaH tasc
tasr|| Mese || tasc||tcan tasc| |tcaH " Mtean
[ L e~
/ ' \ I /
Address Row Column 1 Column 2| Column 3 Column 4 /
X \ ] ] \ \ /
teaL teaL teaL tROD
] t t
DS «DH, tps_, | »tcoD
) High-Z ;l 3( 1 1
Din { Dn2 } {Din 3
L f
| | twep
tCOP tC)FH
twez
toep ﬂ*tOED N
o / \ fcoL \ 57'
OE \ /
A - \ : \ : 1 /
Ap OEA CPA t
toea N Torn toez Tian FOEZ
OEZ ~ [ taal 1 = toac ==toHo
]t AA| | |[lono CAC torr
_ tRAC - CAC tono tCAC” tOE/—\ Ton
/ \ / \ / \
Dout g( Dout 1 ;} gPout J}E g Dout 4 §_
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HB56S872ESN-6B/7B/8B

Physical Outline Unit: mm/inch
133.35
5.250
o118 1523i345 4.80 max.,,
’ ’ Protective cover (*1) 0.189 max
/\/ /\/ 7 /\/ /\/ /\/ S S S S S S /\/\/\/ A /\/ \/\/ S S S S /\/\/\/\/ S S S S C
SN, A VA AN a XN NN e RN VAN ///\/\ SIE
N NN RN A NN AN RN NI Elo
— \/\/\/\/ /\/\/\ \/\/\/ 7, /\/ /\/\/ /\ N \/\/\/ /\/\/\ \/\/\ \/\/\/ /\/\/\/\ N (=11~ o
o|® AN NN A AT RRNNA AN IR R RN BN NANA 8 e
0o S|~ NN, INNNUNNN NN INNNSINANNNS A I NS NNNI NN AN NN ol [Te) < |
~No ST NN NN NUTNNNY AN NN NN NN N NN NN N N NN N NENEAN n N|—
~[N Mo A A A A A A A A A A A A A A A A A A A A A A N N N N N N N NN N NN A A A AN = L
—|o SNONN N N N N N N N N N N N N N N N N N N DNUNN N N N N N N N N N N N N N N N N N N q—o
1 OO0 ﬂﬁﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ (OO0 ANONNOT 84
8.89 11.43 C 3683 B 54.61 A
0.350 0.450 1450 ! 2150 1~27J—f3-1° .
11557 0.050+0.00
4 550
127.35
5014
1.175 125.0 ‘
0.046 4.921 \L
d
og
<|sy i ( 2-030
& g M Optional hole
[si
d
RER RN g e §
3.00
0.118
EEII OO OO e s
O
E °
P mn ©
4§|
(*1) Protective cover material will be Fe-Ni or stainless steel
Detail A Detail B Detail C
£|E
EIE 1.00
3|8 %)% T "o.039 |
N e 0 I 00
3 — {2 I |
S X 6.35 6.35
© g 0.250 g § 0.250
L : slo 2.00£0.10 Sla 2.0040.10
HH 0.079+0.004 A 0.07910.004
1.00+0.05 S N
0.039+0.002 ®m|e ™o
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