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Description

The HB56SW464DB is a 4M X 64 dynamic RAM Small Outline Dual In-line Memory Module
(S.0.DIMM), mounted 16 pieces of 16-Mbit DRAM (HM51W16405B) sealed in TCP package and 1 piece
of serial EEPROM (24C02) for Presence Detect (PD).

The HB56SW464DB offers Extended Data Out (EDO) Page Mode as a high speed access mode.

An outline of the HB56SW464DB is 144-pin Zig Zag Dual tabs socket type compact and thin package.
Therefore, the HB56SW464DB makes high density mounting possible without surface mount technology.
The HB56SW464DB provides common data inputs and outputs.

Decoupling capacitors are mounted beside each TCP on the module board.
Features

® 144-pin Zig Zag Dual tabs socket type
— Lead pitch: 0.80 mm
¢ Single 3.3 V (+0.3, -0.15 V) supply
¢ High speed
— Access time: tg,c = 60/70 ns (max)
— Access time: te,e = 15/18 ns (max)
¢ TLow power dissipation
— Active mode: 4.61/4.03 W (max)
— Standby mode (TTL): 115.2 mW (max)
— Standby mode (CMOS): 8.64 mW (max)
¢ EDO mode capability
® 4,096 refresh cycles: 128 ms
e 2 variations of refresh
— RAS-only refresh
— CAS-before-RAS refresh
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o Recommend Socket
Vendor

AMP

Parts No.

316310-1

Ordering Information

HITACHI

Type No. Access time Package Contact pad
HB56SW464DB-6BL 60 ns Small Outline DIMM (144-pin) Gold
HB56SW464DB-7BL 70 ns
Pin Arrangement
—Front Side—
o] O
| 11— I
7 A 7
1 pin 59 pin 61 pin 143 pin
2 pin 60 pin 62 pin 144 pin
N o 0 0 N oL N
| I 1] |
O O
—Back Side—
Pin Arrangement
Front Side Back Side
Pin No. Pin Name Pin No. Pin Name Pin No. Pin Name Pin No. Pin Name
1 Ves 73 OE 2 Ves 74 NC
3 DQO 75 Ve 4 DQ32 76 Ve
5 DQ1 77 NC 6 DQ33 78 NC
7 DQ2 79 NC 8 DQ34 80 NC
9 DQ3 81 Ve 10 DQ35 82 Ve
11 Ve 83 DQ16 12 Vee 84 DQ48
13 DQ4 85 DQ17 14 DQ36 86 DQ49
15 DQ5 87 DQ18 16 DQ37 88 DQ50
17 DQ6 89 DQ19 18 DQ38 90 DQ51
2
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Pin Arrangement (cont)

Front Side Back Side

Pin No. Pin Name Pin No. Pin Name Pin No. Pin Name Pin No. Pin Name
19 DQ7 91 Ve 20 DQ39 92 Ve

21 Ve 93 DQ20 22 Voo 94 DQ52
23 CEO 95 DQ21 24 CE4 96 DQ53
25 CE1 97 DQ22 26 CE5 98 DQ54
27 Voo 99 DQ23 28 Vo 100 DQ55
29 A0 101 Vo 30 A3 102 Vo

31 AT 103 A6 32 A4 104 A7
33 A2 105 A8 34 A5 106 Al1
35 Ve 107 Voo 36 Voo 108 Voo
37 DQ8 109 A9 38 DQ40 110 NC
39 DQ9 111 A10 40 DQ41 112 NC
41 DQ10 113 Vo 42 DQ42 114 Vo
43 DQ11 115 CE2 44 DQ43 116 CE6
45 Ve 117 CE3 46 Veo 118 CE7
47 DQ12 119 Voo 48 DQ44 120 Voo
49 DQ13 121 DQ24 50 DQ45 122 DQ56
51 DQ14 123 DQ25 52 DQ46 124 DQ57
53 DQ15 125 DQ26 54 DQ47 126 DQ58
55 Ve 127 DQ27 56 Ve 128 DQ59
57 NC 129 Vo 58 NC 130 Vo
59 NC 131 DQ28 60 NC 132 DQ60
61 NC 133 DQ29 62 NC 134 DQ61
63 Voo 135 DQ30 64 Vo 136 DQ62
65 NC 137 DQ31 66 NC 138 DQ63
67 WE 139 Ve 68 NC 140 Ve
69 REO 141 SDA 70 NC 142 SCL
71 NC 143 Vo 72 NC 144 Vo
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Pin Description

Pin Name Function

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

DQO to DQ63 Data-in/Data-out

REO Row Address Strobe (RAS)

CEO to CE7 Column Address Strobe (CAS)

WE Read/Write Enable

OE Output Enable

Ve Power Supply

Vs Ground

SDA Serial Data for PD

SCL Serial Clock for PD

NC No Connection

Note: Serial-PD Data are not protected.
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Serial-PD Matrix

ﬁz:'remer Function Described Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 Notes
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 Bytes
2 Fundamental Memory Type O 0 0 0 0 0 1 0 EDO
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 0 1 1
6 Data Width 0 1 0 0 0 0 0 0 64
7 Data Width (continued) 0 0 0 0 0 0 0 0 0(+)
8 Voltage Interface 0 0 0 0 0 0 0 1 LVTTL
(38.3V)
9 RAS Access Time 60ns 0 0 1 1 1 1 0 0
70ns O 1 0 0 0 1 1 0
10 CAS Access Time 15ns 0 0 0 0 1 1 1 1
18ns O 0 0 1 0 0 1 0
11 Error Detection/Correction 0 0 0 0 0 0 0 0 None
12 Refresh Period 0 0 0 0 0 0 1 1 Extended
(31.3 us)

Notes: 1: High Level (Serial Data)
0: Low Level (Serial Data)
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Block Diagram
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Absolute Maximum Ratings

Parameter Symbol Value Unit
Voltage on any pin relative to Vg V; —-051t0 +4.6 \
Supply voltage relative to Vg Vee —-0.51t0 +4.6 \
Short circuit output current lout 50 mA
Power dissipation Pt 16 w
Operating temperature Topr 0to +70 °C
Storage temperature Tstg -5510 +125 °C
Recommended DC Operating Conditions (Ta =0 to +70°C)
Parameter Symbol Min Typ Max Unit Note
Supply voltage Vs 0 0 0 \

Veo 3.15 3.3 36 v 1
Input high voltage Vi 20 — Ve + 0.3 \ 1
Input low voltage V. -0.3 — 0.8 \ 1

Note: All voltage referred to V.
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DC Characteristics (Ta =0 to +70°C, V. =33V +0.3,-0.15V, V, ,=0V)

60 ns 70 ns

Parameter Symbol Min Max Min Max Unit Test conditions Notes
Operating current lecs — 1280 — 1120 mA  t,, = min 1,2
Standby current leco — 32 — 3 mA TTLinterface

RAS, CAS =V,

Dout = High-Z

— 24 — 24 mA CMOS interface

RAS, CAS>V, .-02V

Dout = High-Z
RAS-only refresh current lecs — 1280 — 1120 mA  tye=min 2
Standby current locs — 8 — 8 mA RAS=V,CAS=V, 1

Dout = enable
CAS-before-RAS refresh current |, — 1280 — 1120 mA  tye=min
EDO page mode current lecs — 1600 — 1440 mA e = min 1,3
Battery backup current (Standby 1, — 64 — 64 mA CMOSinterface
with CBR refresh) Dout = High-Z

CBR ref. : t;c = 31.3us

s < 0.3 us
Input leakage current I -10 10 -10 10 pA O0V<Vin<46V
Output leakage current ho -10 10 -10 10 pA O0V<Vout<46V

Dout = disable
Output high voltage Vou 20 Vi 20 Vi, V High lout = -2 mA
Output low voltage VoL 0 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.

w

Capacitance (Ta = 25°C, V.. =33V +0.3, -0.15 V)

Address can be changed once or less while CAS =V,
4. V2V, -02V,0V<V <02V

Parameter Symbol Typ Max Unit Notes
Input capacitance (Address) (o — 90 pF 1
Input capacitance (RAS, WE, OE) C, — 120 pF 1
Input capacitance (CAS) Cs — 30 pF 1

I/O capacitance (DQ) Cio — 17 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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AC Characteristics (Ta=0to +70°C, V.. =33V +0.3, 0.15V, V=0 V)™

Test Conditions

¢ Input rise and fall time: 2 ns

e Inputlevels: Vp =0V, V=3V

¢ Input timing reference levels: 0.8 V,2.0V

¢ OQOutput timing reference levels: 0.8 V,2.0V

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

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

60 ns 70 ns

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

RAS precharge time tr 40 — 50 — ns

CAS precharge time ter 10 — 13 — ns

RAS pulse width toas 60 10000 70 10000 ns

CAS pulse width toas 10 10000 13 10000 ns

Row address setup time tsr 0 — 0 — ns

Row address hold time toan 10 — 10 — ns
Column address setup time tsc 0 — 0 — ns
Column address hold time [ 10 — 13 — ns

RAS to CAS delay time toeo 20 45 20 52 ns

RAS to column address delay time tamo 15 30 15 35 ns

RAS hold time tosn 15 — 18 — ns

CAS hold time tosn 48 — 58 — ns

CAS to RAS precharge time tore 5 — 5 — ns

OE to Din delay time tomo 15 — 18 — ns 5
OE delay time from Din tozo 0 — 0 — ns 6
CAS delay time from Din tosc 0 — 0 — ns 6
Transition time (rise and fall) tr 2 50 2 50 ns 7
Refresh period (4,096 cycles) toer — 128 — 128 ms
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Read Cycle

60 ns 70 ns
Parameter Symbol Min Max Min Max Unit Notes
Access time from RAS toac — 60 — 70 ns 8,9
Access time from CAS toac — 15 — 18 ns 910,17
Access time from address tan — 30 — 35 ns 9, 11,17
Access time from OE toea — 15 — 18 ns 9
Read command setup time tecs 0 — 0 — ns
Read command hold time to CAS tecn 0 — 0 — ns 12
Read command hold time from RAS tachr 60 — 70 — ns
Read command hold time to RAS temn 0 — 0 — ns 12
Column address to RAS lead time toar 30 — 35 — ns
Column address to CAS lead time toa 18 — 23 — ns
CAS to output in low-Z tos 0 — 0 — ns
Output data hold time ton 3 — — ns
Output data hold time from OE tono 3 — — ns
Output buffer turn-off time torr — 15 — 15 ns 13
Output buffer turn-off to OE toes — 15 — 15 ns 13
CAS to Din delay time toos 15 — 18 — ns 5
Output data hold time from RAS tonr 3 — 3 — ns
Output buffer turn-off time to RAS torr — 15 — 15 ns
Output buffer turn-off to WE tyes — 15 — 15 ns
WE to Din delay time tweo 15 — 18 — ns
RAS to Din delay time taoo 15 — 18 — ns
Write Cycle

60 ns 70 ns
Parameter Symbol Min Max Min Max Unit Notes
Write command setup time twes 0 — 0 — ns 14
Write command hold time twen 10 — 13 — ns
Write command pulse width twe 10 — 10 — ns
Write command to RAS lead time tawe 10 — 13 — ns
Write command to CAS lead time towe 10 — 13 — ns
Data-in setup time tos 0 — 0 — ns 15
Data-in hold time ton 10 — 13 — ns 15

10
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Read-Modify-Write Cycle

60 ns 70 ns
Parameter Symbol Min Max Min Max Unit Notes
Read-modify-write cycle time towe 149 — 175 — ns
RAS to WE delay time tawo 82 — 95 — ns 14
CAS to WE delay time towo 37 — 43 — ns 14
Column address to WE delay time two 52 — 60 — ns 14
OE hold time from WE toen 15 — 18 — ns
Refresh Cycle

60 ns 70 ns
Parameter Symbol Min Max Min Max Unit Notes
CAS setup time (CBR refresh cycle) tesr 5 — 5 — ns
CAS hold time (CBR refresh cycle) tour 10 — 10 — ns
WE setup time (CBR refresh cycle) twre 0 — 0 — ns
WE hold time (CBR refresh cycle) twre 10 — 10 — ns
RAS precharge to CAS hold time tore 0 — 0 — ns
EDO Page Mode Cycle

60 ns 70 ns
Parameter Symbol Min Max Min Max Unit Notes
EDO page mode cycle time toec 25 — 30 — ns 19
EDO page mode RAS pulse width toase — 100000 — 100000 ns 16
Access time from CAS precharge tora — 35 — 40 ns 9,17
RAS hold time from CAS precharge torrn 35 — 40 — ns
Output data hold time from CAS low toon 3 — 3 — ns 9,17
CAS hold time referred OE teoL 10 — 13 — ns
CAS to OE setup time toor 5 — 5 — ns
Read command hold time from CAS techc 35 — 40 — ns

precharge

HITACHI
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EDO Page Mode Read-Modify-Write Cycle

60 ns 70 ns
Parameter Symbol Min Max Min Max Unit Notes
EDO page mode read-modify-write cycle time f,oquc 79 — 90 — ns
WE delay time from CAS precharge torw 54 — 62 — ns 14
12
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Notes:

1.

8.

9.

10.
11.
12.
13.

14.

15.

16
17
18.

19.

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). 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;., is greater than the specified ty;, (max) limit, then access time is
controlled exclusively by t;,c.

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 t.,, (max) limit, then access time is
controlled exclusively by t,,.

Either t,g, or t;;, must be satisfied.

Either t,,, or ty,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 to, < thep (Max) and te,p < thap (Max). I tzep 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 tzp 2 tzp (Max) and g, < tryp (Max).

Assumes that ty, < taep (Max) and teap 2 trap (Max).

Either tz, or they must be satisfied for a read cycles.

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

twes: Trwor townr Tawo @Nd topy @re not restrictive operating parameters. They are included in the
data sheet as electrical characteristics only; if tycs > twes (Min), the cycle is an early write cycle
and the data out pin will remain open circuit (high impedance) throughout the entire cycle; if t;p
2 tayp (MIN), towp 2 Lo (MIN), aNd tayp 2 tawp (MIN) OF toyp 2 towp (MIN), tawp 2 taws (MiN) and tpy 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.

- taase defines RAS pulse width in EDO page mode cycles.
. Access time is determined by the longest among t,,, to,c and tepa

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 t,g, > tg,,, the DQ pin will remain open circuit (high
impedance); if t,, <ty invalid data will be out at each DQ.

t.c (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.,s + 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).

13
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Timing Waveforms

Read Cycle
tre
- tRAs o < IRP
\ / \
RAS
N /
tesH tcrp
treD trsH .
tr .-
\ /
CAS \ /
|\
< [RAD trAL .
tcaL .
tasr| [tRaH tascl |tcaH
-
/
Address Row Column
\
t _ tRRH
- RCHR =
trcs trcH
o 7 X
e 2
twep
tbzc tcob
troD
High-Z
Din ) 9 %‘i Z
/
tozo| ,  Joea toeD
/4
o )
/
toez
toro
tCAC tOFF :
tan ton
trac tOFF{
torz toHr
twEZlen
/ \
Dout Dout }7
\ /
Note : /- HorL (H: V,, (min) £Vin £V, (max), L: V_ (min) < Vin <V,  (max))

XXX: Invalid Dout
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Delayed Write Cycle
- tRAS . < [RP
RAS [ \
XK /
B tcsH . tcrp
- trep oo IRSH o
rolle <« fcas
o \ /
CAS \ /
\ /
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tpzg
Hig .
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A
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Read-Modify-Write Cycle

- trwe .
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RAS { \
XK /
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RAS-Only Refresh Cycle
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x JZZ \
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e T S
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*ﬁ,@:HorL
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Before-RAS Refresh Cycle

~ trP tRAS rP
Vs \ / \
AS \
— |_trpc tr |} trpc N
| e tcsr leHr tcp tcrp
7 L A )
as \ J )
/
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o
o,
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EDO Page Mode Read Cycle
tpp
- thpc )
RAS trasp / \
]
oL - thpc ve tHPC | tcPRH || |lemp|
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. 4 \ / \ 4 \ /
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T
oe [N i
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EDO Page Mode Early Write Cycle

RAS

CAS

Address

Din

Dout

B trasp R
tpp
\ / \
\ /
» tesH tHpc .
. oo tRSH tcrp
ol e leas,| | fop | feas | fop tcas
N/ & N
N/
tasr | |tRAH tasc| | tcan tasc| | tcaH tasc| | tcan
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L twe . lwe Ll
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% N Y. 74é2> 7%
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-
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High-Z**
*OE:HorlL

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

RAS

CAS

Address

Din

Dout

@)
m

N

N
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X 7
. tcsh o tHpc o RSH
tRCD = tCRP
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t \Y—7 \t 7 \( 2
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N AN\ AN N
tADZQ tD29 » tDZ(2 -
lerz o toz | oz
toEH| toEn | Loen
High-Z
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f t f
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*toeH 2 tewL
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EDO Page Mode Read-Modify-Write Cycle

RAS

CAS

Address

Din

Dout

trasp . trp
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/ \ / \ / N
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*toeH 2 towL
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EDO Page Mode Mix Cycle (1)

T [\
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!
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_ | [lorr
o 1:OED tWEZ
o [ M
y 7 \ ] /
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\ E@& / gs /
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EDO Page Mode Mix Cycle (2)
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HB56SW464DB-6BL/7BL

Physical Outline

Unit: mm/inch

Protective cover
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