HB56UWA472EJNB Series,
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4,194,304-word x 72-bit High Density Dynamic RAM Module
4,194,304-word x 64-bit High Density Dynamic RAM Module
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Description

The HB56UW472EINB, HB56UW464EJNB belong to 8 Byte DIMM (Dual In-line Memory Module€)
family, and have been developed as an optimized main memory solution for 4 and 8 Byte processor
applications. The HB56UW472EINB isa4M x 72 dynamic RAM module, mounted 18 pieces of 16-Mbit
DRAM (HM51W17405) sealed in SOJ package and 1 pieces of serial EEPROM (24C02) for Presence
Detect (PD). The HB56UW464EINB isa4M x 64 dynamic RAM module, mounted 16 pieces of 16-Mbit
DRAM (HM51W17405) sealed in SOJ package and 1 pieces of serial EEPROM (24C02) for Presence
Detect (PD). The HB56UW472EINB, HB56UW464EJINB offer Extended Data Out (EDO) Page Mode as
a high speed access mode. An outline of the HB56UW472EINB, HB56UWA464EINB is 168-pin socket
type package (dual lead out). Therefore, the HB56UW472EINB, HB56UW464EINB make high density
mounting possible without surface mount technology. The HB56UWA472EJNB, HB56UWA464EINB
provide common data inputs and outputs. Decoupling capacitors are mounted on the modul e board.

Features

» 168-pin socket type package (Dua lead out)
O Outline 133.35 mm (Length) x 25.40 mm (Height) x 9.00 mm (Thickness)
O Lead pitch: 1.27 mm
e Single3.3V (x0.3V) supply
» High speed
O Accesstime: tgac = 50/60/70ns (max)
teac = 13/15/18ns (max)
e Low power dissipation
O Activemode: 6.48/5.83/5.18 W (max) (HB56UWA472EINB Series)
5.76/5.18/4.61 W (max) (HB56UW464EINB Series)
O Standby mode (TTL): 129.6 mW (max) (HB56UW472EINB Series)
(TTL): 115.2 mW (max) (HB56UWA464EINB Series)
(CMOS): 6.48 MW (max) (L-version) (HB56UWA472EINB Series)
(CMOS): 5.76 mW (max) (L-version) (HB56UWA464EINB Series)

o
Hitack? 2

semiconductor -



HB56UWA472EJNB Series, HB56UWA464EJNB Series

» JEDEC standard outline unbuffered 8-byte DIMM

» EDO page mode capability
» Refresh period

0 2048 refresh cycles: 32 ms

128 ms (L-version)

* 4variations of refresh

0 RAS-only refresh

[0 CAS-before-RAS refresh

O Hidden refresh

O Self refresh (L-version)

Ordering Information

Type No. Access time Package Contact pad
HB56UW472EJNB-5 50 ns 168-pin dual lead out socket type Gold
HB56UW472EJNB-6 60 ns

HB56UW472EJNB-7 70 ns

HB56UW472EJNB-5L 50 ns

HB56UW472EJNB-6L 60 ns

HB56UW472EJNB-7L 70 ns

HB56UW464EJNB-5 50 ns

HB56UW464EJNB-6 60 ns

HB56UW464EJNB-7 70 ns

HB56UW464EJNB-5L 50 ns

HB56UW464EJNB-6L 60 ns

HB56UW464EJNB-7L 70 ns

Pin Arrangement

Front side

Back side

O I]%ﬂ[{:iiiii]%ﬂq:iiiiiii]% 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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HB56UWA472EJNB Series, HB56UWA464EJNB Series

Pin Arrangement

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

1 Ves 43 Ves 85 Ves 127 Ves
2 DQO a4 OE2 86 DQ32 128 NC

3 DQ1 45 RAS2 87 DQ33 129 NC

4 DQ2 46 CAS2 88 DQ34 130 CAS6
5 DQ3 47 CAS3 89 DQ35 131 CAS7
6 Vee 48 WE2 90 Vee 132 NC

7 DQ4 49 Vee 91 DQ36 133 Vee

8 DQ5 50 NC 92 DQ37 134 NC

9 DQ6 51 NC 93 DQ38 135 NC
10 DQ7 52 CB2 (NC)* 94 DQ39 136 CB6 (NC)*’
11 DQ8 53 CB3 (NC)** 95 DQ40 137 CB7 (NC)*®
12 Vs 54 Vs 96 Vs 138 Vs
13 DQ9 55 DQ16 97 DQ41 139 DQ48
14 DQ10 56 DQ17 98 DQ42 140 DQ49
15 DQ11 57 DQ18 99 DQ43 141 DQ50
16 DQ12 58 DQ19 100 DQ44 142 DQ51
17 DQ13 59 Vee 101 DQ45 143 Vee
18 Vee 60 DQ20 102 Vee 144 DQ52
19 DQ14 61 NC 103 DQ46 145 NC
20 DQ15 62 NC 104 DQ47 146 NC
21 CBO (NC)* 63 NC 105 CB4 (NC)** 147 NC
22 CB1 (NC)* 64 Ves 106 CB5 (NC)** 148 Vs
23 Vo 65 DQ21 107 \V% 149 DQ53
24 NC 66 DQ22 108 NC 150 DQ54
25 NC 67 DQ23 109 NC 151 DQ55
26 Vee 68 Vo 110 Vee 152 Vo
27 WEO 69 DQ24 111 NC 153 DQ56
28 CASO 70 DQ25 112 CAS4 154 DQ57
29 CAS1 71 DQ26 113 CAS5 155 DQ58
30 RASO 72 DQ27 114 NC 156 DQ59
31 OEO0 73 Vee 115 NC 157 Vee
32 Vo 74 DQ28 116 \V% 158 DQ60
33 A0 75 DQ29 117 Al 159 DQ61
34 A2 76 DQ30 118 A3 160 DQ62
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HB56UWA472EJNB Series, HB56UWA464EJNB Series

Pin Arrangement (cont)

Pin No. Pin name Pin No. Pin name Pin No. Pin name Pin No. Pin name
35 A4 77 DQ31 119 A5 161 DQ63
36 A6 78 Ve 120 A7 162 Ve
37 A8 79 NC 121 A9 163 NC
38 Al10 80 NC 122 NC 164 NC
39 NC 81 NC 123 NC 165 SAO0
40 Vee 82 SDA 124 Vee 166 SA1
41 Ve 83 SCL 125 NC 167 SA2
42 NC 84 Vee 126 NC 168 Vee
Notes: 1. CBO: HB56UWA472EJNB, NC: HB56UW464EJNB

2. CB1: HB56UW472EJNB, NC: HB56UW464EJNB

3. CB2: HB56UW472EJNB, NC: HB56UW464EJNB

4. CB3: HB56UW472EJNB, NC: HB56UW464EJNB

5. CB4: HB56UW472EJNB, NC: HB56UW464EJNB

6. CB5: HB56UWA472EJNB, NC: HB56UW464EJNB

7. CB6: HB56UWA472EJNB, NC: HB56UW464EJNB

8. CB7: HB56UWA472EJNB, NC: HB56UW464EJNB
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HB56UWA472EJNB Series, HB56UWA464EJNB Series

Pin Description

Pin name Function

A0 to A10 Address input
O Row address: AO to A10
O Column address: A0 to A10
O Refresh address: A0 to A10

DQO to DQ63 Data-in/data-out

RASO, RAS2 Row address strobe

CASO to CAS7 Column address strobe

WEO, WE2 Read/Write enable

OEO0, OE2 Output enable

SDA Serial data for PD

SCL Serial clock for PD

SAO to SA2 Serial address for PD

CBO to CB7** Check bit

Ve Power supply

Vs Ground

NC No connection

Note: 1. This function is supported only HB56UW472EJNB Series.
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HB56UWA472EJNB Series, HB56UWA464EJNB Series

Serial PD Matrix*?!

Egr’?ber Function described Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0O Comments
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 0 0 0 0 0 0 1 0 EDO
3 Number of rows 0 0 0 0 1 0 1 1 11
4 Number of columns 0 0 0 0 1 0 1 1 11
5 Number of banks 0 0 0 0 0 0 0 1 1
6 Data width
HB56UW472EJNB 0 1 0 0 1 0 0 0 72
HB56UW464EJNB 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 3.3 Volt
9 RAS accesstime 50ns 0 0 1 1 0 0 1 0
60ns O 0 1 1 1 1 0 0
70ns O 1 0 0 0 1 1 0
10 CAS accesstime 13ns 0 0 0 0 1 1 0 1
15ns O 0 0 0 1 1 1 1
18ns O 0 0 1 0 0 1 0
11 Error detection/corraction
HB56UW472EJNB 0 0 0 0 0 0 1 0 ECC
HB56UW464EJNB 0 None-parity
12 Refresh period 0 0 0 0 0 0 0 0 Normal
(15.625 ps)
Refresh period (L-version) 1 0 0 0 0 1 0 0 Self refresh
(62.5 ps)
Note: 1. Serial-PD data are not protected.
1: High level (Serial data)
0: Low level (Serial data)
HITACHI



HB56UWA472EJNB Series, HB56UWA464EJNB Series

Block Diagram (HB56UW472EINB)

DO to D17
DO to D17, UO
DO to D17, UO

RASO
CASQ oe—
WEO
OEO ‘
DQO «— {I/O CASRAS WE OE
DQ1 «—l/O
DQ2 «—1/O DO
DQ3 «—1/O
L[ L
DQ4 «—(I/O CASRAS WE OE
DQ5 «—1/O
DQ6 «—I/O D1
DQ7 «—I/O
S N—
DQ8 /0 CASRAS WE OE
DOQ9 110
DQI0 «— /O D2
DQ11 e——l/O
L[ [ L
DQ12 «—(I/O CASRAS WE OE
DQ13 «——I/O
DQ14 «——I/O D3
DQ15 1/10
L[ [ [
CBO «—I/O CASRAS WE OE
CB1 110
CcB2 1/0 D4
CB3———l/IO
CAS2 -—‘
DQ16 /O CASRAS WE OE
DQ17 110
DQ18 110 DS
DQ19 «—I/O
L[ L
DQ20 /0 CASRAS WE OE
DQ21 «—I/O
DQ22 «———1/O D6
DQ23 «——I/O
S ———
DQ24 /0 CASRAS WE OE
DQ25 «—I/O
DQ26 «——I/O D7
DQ27 «———I/O
N N —
DQ28 «—{I/O CASRAS WE OE
DQ29 «——I/O
DQ30 110 D8
DQ31 110
AO to A10
\Y%
ce # 0.22 pF x 36 pcs
\Y%
ss
* DO to D17 : HM51W17405
uo 1 24C02

RAS2
CAS4
WE2 |
OE2 ]
DQ32 «————I/O CASRAS WE OE
DO33 «—I/O
DO34 «—|1/O D9
DQ35 «———I/O
L [ [ [
DQ36 = 1/O CASRAS WE OE
DQ37 «—|1/O
DQ38 «——I/O D10
DO39 «—|I/O
S N—
DQ40 I/O CASRAS WE OE
DO41 1’0
DQ42 «———I/O D11
DQ43 «——|I/O
L [ [ [
DQ44 «————1/O CASRAS WE OE
DO45 «——1I/O
DO46 «——1I/O D12
DO47 110
L [ [ [
CB4«———11/0 CASRAS WE OE
CB5 110
CB6 110 D13
CB7 e«———1I/O
CAS6 ]
DQ48 I/O CASRAS WE OE
DO49 110
DO50 110 D14
DQ51 «———I/O
L [ [ [
DQ52 I/O CASRAS WE OE
DQ53 e«———I/O
DO54 eI/ D15
DO55 eI/
CAS7 ] ‘ ‘ ‘
DQ56 I/O CASRAS WE OE
DQ57 «————1I/O
DO58 «———I/O D16
DO59 «——1I/O
B I B
DQ60 /O CASRAS WE OE
DO61 «——II/O
DO62 110 D17
DQ63 110
Serial PD
scL scL uo SDA SDA
A0 Al A2
SA0O SAl SA2
Notes:

1. The SDA pull-up resistor is required due to
the open-drain/open-collecter output.

2. The SCL pull-up resistor is recommended
because of the normal SCL line inactive

"High" state.
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HB56UWA472EJNB Series, HB56UWA464EJNB Series

Block Diagram (HB56UW464EINB)

RASOe
CASQs——————
WEOQ e
OEQ+
DQO+——|1/0 CASRAS WE OE
DOle—1/O
DO2+——|I/O DO
DO3e— /IO _
DQ4e—||/0 CASRAS WE OE
DO5e——11/O
DO6s——|I/O D1
DO7+—1l/O
caste———— | | |
DQ8+——11/0 CASRAS WE OE
DO9s——|I/O
D8 0s——I/0 D2
DO11se—1I/O _
DQ12+——|I/0 CASRAS WE OE
DO13e—1I/O
DO14+—|/O D3
DO15e—1/O
CASZ'%ii‘L \
DQ16+——I/0 CASRAS WE OE
DO17+—1I/O
DO18e—I/O D4
DO19s—1I/O _
DQ20+——I/0 CASRAS WE OE
DO21e—1I/O
DO22——1I/O D5
DO23e—|I/IO
cisee | | | |
DQ24e——|/0 CASRAS WE OE
DO25——11/O
DO26e—I/O D6
DO27+—1/O _
DQ28+——1/0 CASRAS WE OE
DO29e—|I/1O
DO30———I/O D7
DO31s—1I/O
A0 to A10 ~ DO to D15
Vee® = DO to D15, UO
%0.22 UF x 32 pcs
Vss = DO to D15, UO

uo

DO to D15 : HM51W17405
: 24C02

~— SDA

RAS2e
CAS4e——
WE2e
OE2e
DQ32+——1/0 CASRAS WE OE
DO33+—11/O
DO34e———/O D8
DQ3gse——/IO
DQ36e—{I/0 CASRAS WE OE
DO37+——1I/O
DO38e——I/0 D9
DO39e—1I/O
CASBe———— |
DQ40+——1/0 CASRAS WE OE
DO41e—11/O
DO42e———/O D10
DQ43e———/0
DQ44e+——I/O CASRASWE OE
DO45e——11/O
DO46s——11/O D11
DO47 /O
CASBe————1 | 7\ L
D 48-7%8 CASRASWE OE
DO49s—|
DO50e——I/O D12
D 51.7|/O I I I I
DQ52¢——1/0 CASRAS WE OE
DO53e——11/O
DO54s——11/O D13
DO55——11/O
CASTe—————— \ \ ‘
D 56-7%0 CASRASWE OE
DO57——11/O
DO58+——11/O D14
DQ59e——IO
DQ60s——1/0 CASRAS WE OE
DO61e——1I/O
DO62+——I/O D15
DO63s——1I/O
Serial PD
SCL——|SCL uo SDA
A0 Al A2
SAO SA1 SA2
Notes:

1. The SDA pull-up resistor is required due to
the open-drain/open-collecter output.

2. The SCL pull-up resistor is recommended
because of the normal SCL line inactive
"High" state.
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HB56UWA472EJNB Series, HB56UWA464EJNB Series

Absolute Maximum Ratings

Parameter Symbol Value Unit
Voltage on any pin relative to Vg V; -0.51t0 +4.6 \%
Supply voltage relative to V¢ Vee -0.5t0 +4.6 \%
Short circuit output current lout 50 mA
Power dissipation (HB56UW472EJNB) Pt 18 w
Power dissipation (HB56UW464EJNB) Pt 16 W
Operating temperature Topr 0to +70 °C
Storage temperature Tstg -55 to +125 °C

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

Parameter Symbol Min Typ Max Unit Note
Supply voltage Vg 0 0 0 \%
Vee 3.0 3.3 3.6 Y, 1
Input high voltage Vi 2.0 — Vc +0.3 \Y, 1
Input low voltage V. -0.3 — 0.8 \Y 1
Note: 1. Allvoltage referred to V.
HITACHI



HB56UWA472EJNB Series, HB56UWA464EJNB Series

DC Characteristics(Ta= 0to 70°C, V.. =3.3V £ 03V, V,=0V) (HB56UW472EINB)

50 ns 60 ns 70 ns
Parameter Symbol Min Max Min Max Min Max Unit Test conditions Notes
Operating current lect — 1800 — 1620 — 1440 mA t,.=min 1,2
Standby current lecs — 36 — 36 — 36 mA TTLinterface
RAS, CAS =V,
Dout = High-Z
— 18 — 18 — 18 mA CMOS interface
RAS, CAS 2V, -0.2V
Dout = High-Z
Standby current loca — 18 — 18 — 18 mA CMOS interface
(L-version) RAS,CAS 2V . -0.2V
Dout = High-Z
RAS-only refresh lecs — 1800 — 1620 — 1440 mA ft,c=min 2
current
Standby current lecs — 90 — 90 — 90 mA RAS=V,CAS=V, 1
Dout = enable
CAS-before-RAS lecs — 1800 — 1620 — 1440 mA ft,c=min
refresh current
EDO page mode lec — 1620 — 1440 — 1350 mA t,c =min 1,3
current
Battery backup current I, — 54 — 54 — 54 mA CMOS interface
(Standby with CBR Dout = High-Z
refresh) (L-version) CBR refresh:
te = 62.5 us
thas £ 0.3 ps
Self refresh mode lecin — 36 — 36 — 36 mA CMOSinterface
current (L-version) RAS,CAS <0.2V
Dout = High-Z
Input leakage current 1, -10 10 -10 10 -10 10 pA O0OV<Vin<4b6V
Output leakage current |, -10 10 -10 10 -10 10 pMA OV<Vout<46V
Dout = disable
Output high voltage Vou 24 Vo 24 V. 24 Vo, V High lout = -2 mA
Output low voltage Vo, 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.

10
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HB56UWA472EJNB Series, HB56UWA464EJNB Series

DC Characteristics(Ta= 0to 70°C, V.. =3.3V £ 03V, V,=0V) (HB56UW464EINB)

50 ns 60 ns 70 ns
Parameter Symbol Min Max Min Max Min Max Unit Test conditions Notes
Operating current lect — 1600 — 1440 — 1280 mA t,.=min 1,2
Standby current lecs — 32 — 32 — 32 mA TTLinterface
RAS, CAS =V,
Dout = High-Z
— 16 — 16 — 16 mA CMOS interface
RAS, CAS 2V, -0.2V
Dout = High-Z
Standby current loca — 16 — 16 — 16 mA CMOS interface
(L-version) RAS,CAS 2V . -0.2V
Dout = High-Z
RAS-only refresh lecs — 1600 — 1440 — 1280 mA ft,c=min 2
current
Standby current lecs — 80 — 80 — 80 mA RAS=V,CAS=V, 1
Dout = enable
CAS-before-RAS lecs — 1600 — 1440 — 1280 mA ft,c=min
refresh current
EDO page mode lec — 1440 — 1280 — 1200 mA t,c=min 1,3
current
Battery backup current I, — 48 — 48 — 48 mA CMOS interface
(Standby with CBR Dout = High-Z
refresh) (L-version) CBR refresh:
te = 62.5 us
thas £ 0.3 ps
Self refresh mode lecin — 32 — 32 — 32 mA CMOSinterface
current (L-version) RAS,CAS <0.2V
Dout = High-Z
Input leakage current 1, -10 10 -10 10 -10 10 pA O0OV<Vin<4b6V
Output leakage current |, -10 10 -10 10 -10 10 pMA OV<Vout<46V
Dout = disable
Output high voltage Vou 24 Vo 24 V., 24 Vo, V High lout = -2 mA
Output low voltage Vo, 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.

HITACHI
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HB56UWA472EJNB Series, HB56UWA464EJNB Series

Capacitance (Ta= 25°C, V. = 3.3V £ 0.3 V) (HB56UWA472EINB)

Parameter Symbol Typ Max Unit Notes
Input capacitance (Address) C, — 110 pF 1
Input capacitance (RAS, WE, OE ) C, — 83 pF 1
Input capacitance (CAS) Cs — 41 pF 1

I/O capacitance (DQ, CB) Cio — 20 pF 1,2

Notes: 1. Capacitance measured with Boonton Meter or effective capacitance measuring method.

2. CAS =V, to disable Dout.

Capacitance (Ta=25°C, V. =3.3V + 0.3 V) (HB56UW464EINB)

Parameter Symbol Typ Max Unit Notes
Input capacitance (Address) C, — 100 pF 1
Input capacitance (RAS, WE, OE ) C, — 76 pF 1
Input capacitance (CAS) Cs — 34 pF 1

I/O 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.

AC Characteristics (Ta=0t0 70°C, V. = 3.3V 0.3V, V= 0 V) **, *2 *18 x19

Test Conditions

e Inputriseandfall times. 2 ns

e Inputlevels: 0V,3.0V

e Input timing referencelevels: 0.8V, 2.0V

e Output timing reference levels: 0.8V, 2.0V

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

HITACHI
12



HB56UWA472EJNB Series, HB56UWA464EJNB Series

Read, Write, Read-M odify-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. 84 — 104 — 124 — ns
time
RAS precharge time tep 30 — 40 — 50 — ns
CAS precharge time tep 8 — 10 — 13 — ns
RAS pulse width taas 50 10000 60 10000 70 10000 ns
CAS pulse width teas 8 10000 10 10000 13 10000 ns
Row address setup time task 0 — 0 — 0 — ns
Row address hold time taan 8 — 10 — 10 — ns
Column address setup time  t,q 0 — 0 — 0 — ns
Column address hold time  t.,, 8 — 10 — 13 — ns
RAS to CAS delay time teco 12 37 14 45 14 52 ns
RAS to column address torn 10 25 12 30 12 35 ns
delay time
RAS hold time toon 10 — 13 — 13 — ns
CAS hold time teen 35 — 40 — 45 — ns
CAS to RAS precharge time  t.g, 5 — 5 — 5 — ns
OE to Din delay time toeo 13 — 15 — 18 — ns 5
OE delay time from Din tozo 0 — 0 — 0 — ns 6
CAS delay time from Din tosc 0 — 0 — 0 — ns 6
Transition time (rise and fall) t, 2 50 2 50 2 50 ns 7
Refresh period toer — 32 — 32 — 32 ms
(2,048 cycles)
Refresh period toer — 128 — 128 — 128 ms
(2,048 cycles) (L-version)
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HB56UWA472EJNB Series, HB56UWA464EJNB Series

Read Cycle

50 ns 60 ns 70 ns
Parameter Symbol Min Max Min Max Min Max Unit Notes
Access time from RAS tonc — 50 — 60 — 70 ns 8,9
Access time from CAS toac — 13 — 15 — 18 ns 9,10,17
Access time from address  t,, — 25 — 30 — 35 ns 9,11, 17
Access time from OE toea — 13 — 15 — 18 ns 9,21
Read command setup time  t,.g 0 — 0 — 0 — ns
Read command hold time to  t, 0 — 0 — 0 — ns 12
CAS
Read command hold time tachr 50 — 60 — 70 — ns
from RAS
Read command hold time to  tg, 5 — 5 — 5 — ns 12
RAS
Column address to RAS lead t,, 25 — 30 — 35 — ns
time
Column address to CAS lead t.,, 15 — 18 — 23 — ns
time
CAS to output in low-Z tos 0 — 0 — 0 — ns
Output data hold time ton 3 — 3 — 3 — ns 22
Output data hold time from ;o 3 — 3 — 3 — ns
OE
Output buffer turn-off time torr — 13 — 15 — 15 ns 13, 22
Output buffer turn-off to OE ., — 13 — 15 — 15 ns 13
CAS to Din delay time teon 13 — 15 — 18 — ns 5
Output data hold time from  t,,, 3 — 3 — 3 — ns 22
RAS
Output buffer turn-off time to t,e¢ — 13 — 15 — 15 ns 22
RAS
Output buffer turn-off to WE 1, — 13 — 15 — 15 ns
WE to Din delay time tweo 13 — 15 — 18 — ns
RAS to Din delay time teon 13 — 15 — 18 — ns
RAS next CAS delay time  toyep 50 — 60 — 70 — ns

HITACHI
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HB56UWA472EJNB Series, HB56UWA464EJNB Series

Write Cycle

50 ns 60 ns 70 ns
Parameter Symbol Min Max Min Max Min Max Unit Notes
Write command setup time  t,,¢ 0 — 0 — 0 — ns 14
Write command hold time twen 8 — 10 — 13 — ns
Write command pulse width  t,, 8 — 10 — 10 — ns
Write command to RAS lead ty, 8 — 10 — 13 — ns
time
Write command to CAS lead t.,, 8 — 10 — 13 — ns
time
Data-in setup time tos 0 — 0 — 0 — ns 15
Data-in hold time ton 8 — 10 — 13 — 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 ty,,c 111 — 135 — 161 — ns
RAS to WE delay time tewn 67 — 79 — 92 — ns 14
CAS to WE delay time towo 30 — 34 — 40 — ns 14
Column address to WE tawo 42 — 49 — 57 — ns 14
delay time
OE hold time 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 teen 5 — 5 — 5 — ns
(CBR refresh cycle)
CAS hold time torm 8 — 10 — 10 — ns
(CBR refresh cycle)
WE setup time tyre 0 — 0 — 0 — ns
(CBR refresh cycle)
WE hold time tm 8 — 10 — 10 — ns
(CBR refresh cycle)
RAS precharge to CAS hold . 5 — 5 — 5 — ns
time
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HB56UWA472EJNB Series, HB56UWA464EJNB Series

EDO Page Mode Cycle

50 ns 60 ns 70 ns
Parameter Symbol Min Max Min Max Min Max Unit Notes
EDO page mode cycle time  t . 20 — 25 — 30 — ns 20
EDO page mode RAS pulse t,,sp — 100000 — 100000 — 100000 ns 16
width
Access time from CAS topa — 30 — 35 — 40 ns 9,17
precharge
RAS hold time from CAS teprh 30 — 35 — 40 — ns
precharge
Output data hole time from  t,, 3 — 3 — 3 — ns 9, 17
CAS low
CAS hold time refferred OE  t.,, — 10 — 13 — ns
CAS to OE setup time teop — 5 — 5 — ns
Read command hold time tacnc 30 — 35 — 40 — ns
from CAS precharge
EDO Page Mode Read-M odify-Write Cycle

50 ns 60 ns 70 ns
Parameter Symbol Min Max Min Max Min Max Unit Notes
EDO page mode read- toprwe 57 — 68 — 79 — ns
modify-write cycle time
WE delay time from CAS terw 45 — 54 — 62 — ns 14
precharge
Self Refresh Mode (L -version)

50 ns 60 ns 70 ns
Parameter Symbol Min Max Min Max Min Max Unit Notes
RAS pulse width taass 100 — 100 — 100 — Hs
(Self refresh)
RAS precharge time taps 90 — 110 — 130 — ns
(Self refresh)
CAS hold time (Self refresh) t.,s -50 — -50 — -50 — ns

HITACHI
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HB56UWA472EJNB Series, HB56UWA464EJNB Series

Notes: 1. AC measurements assume t; = 2 ns.

2. Aninitial pause of 200 pus 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 ty;op = g, (Max) + t,, (Max)- t.,. (Mmax), then access time is controlled
exclusively by t.,c.

4. 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,,.

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

6. Either t,,, or t,,. 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,, < tiop (Max) and tga, < thap (Max). If tyep OF teap iS greater than the maximum
recommended value shown in this table, t.,. exceeds the value shown.

9. Measured with a load circuit equivalent to 1 TTL loads and 100 pF.
10. Assumes that tye, = tzep, (Max) and tyep + teac (Max) =ty + tay (Max).
11. Assumes that typ 2tz (Max) and tyep + toac (Max) < tgup + ty, (Max).
12. Either t,, or tos, must be satisfied for a read cycles.

13. t, (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 tycsr trwor tewn tawnr @Nd tepy, @re not restrictive operating parameters. They are included in the
data sheet as electrical characteristics onry; if t,,.s = t,cs (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;,
2 tayp (MIN), tewp 2 towp (MIN), AN tyyyp 2 tyyp (MIN) OF toyyp 2 toyp (MIN), by 2 o (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 cycles and to WE leading edge
in delayed write or read-modify-write cycles.

16. t,,¢» defines RAS pulse width in EDO page mode cycles.

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

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 toz, 2 tow, the DQ pin will remain open circuit (high
impedance); t,., <t invalid data will be out at each DQ.

19. All the V. and Vg4 pins shall be supplied with the same voltages.

20.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 + 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../ V4 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 ty.and toe.

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

24.If you use distributed CBR refresh mode with 15.6 s 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.

25.1f you use RAS only refresh or CBR burst refresh mode in normal read/write cycle, 2048 of
distributed CBR refresh with 15.6 us interval should be executed within 32 ms immediately after
exiting from and before entering into the self refresh mode.

26. 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.

27.XXX: HorL (H: V,, (min) £V, £V, (max), L: V,. (min) £V, £V, (max))

I Invalid Dout
When the address, clock and input pins are not described on timing waveforms, their pins must
be applied V,, or V,.
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Timing Waveforms*#

Read Cycle
- trRC -
- tRAS |« tRP
_ N 4 \
RAS \ / \
N 7l
B tcsH »| l«_ ICRP >
- tRCD | tRSH -
tT= -t -t tCAS -
\ /
CAS N /
N 7
<« 'RAD | tRAL -
- tcaL
tASR tas tcaH
tRAH R e
—
/
Address Row Column
N
_IRRH_
» tRCHR -
tRCS< > - tRCH >
_ / N
WE X
twED
tpDzg _  tcop R
<« {RDD -
. igh-Z
/l
_ | tpbzo| | | toEA P toED _
N /
- toez
t
<ICAC - ?C';'S: >
t - >
<AA - - tOH -
trRAC - _ toFr -
tcLz. - toHR o
tWEZ [«
v 4 \
Dout S Dout %7
N /
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Early Write Cycle

- trRC .
< tRAS . 1< IRP
N\
RAS \ \
N\ /]
- tcsH o |« tCRP .
- tRebD |, 'RSH .
. - CAS |
\ /
CAS \ /
7
tasr| [tRAH tasc| | tcaH
- | [ a—
Address Row Column
twes| | tweH
W ><>%<\
tps tpH
R S
Din Din
High-Z*
Dout 9
* twes = twes (min)
HITACHI
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Delayed Write Cycle*®

-« trRC .
- fRAS o < trRP ]
N
RAS N\ \
\ /
» tcsH | l< | tcrP
tReD L. tRSH o
trl . - tcas _
CAS 74
N /]
taAsr| [tRAH tascl | tcaH
|~ [ E—
Address Row Column ><>O<>W><
Lowe
tRwL
tres Twe
_ 4
WE /
N\ /
tpzc tps tpH
- -
High-Z
tpzo toEH
- — - -
toED
- 7 \H
OE /
. toEZ
tcrz
High-Z
Dout 9
Invalid Dout
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Read-M odify-Write Cycle*®

< tRwe .
< trAs | < RP
RAS \ \
N /
tT
trRCcD P tcas | el ICRP
_ \
CAS X
. X 7T
« LRAD,
LASR | [tRAH tasc| | tcaH
Address Row : Column
t t
tRCS| e CWD %‘
tawD tRwL
_ tRWD wp
/4 \
e 7 N /OO0
N\ /
tpzc tpH
. > B
Din / Din
t
Jtozo| <2EH,
toEa
- / 8
OE /
| A
tcac_
- tan toEZ
< tRAC «_»|tOHO
High-Z
Dout 7Dout )
tcLz —
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RAS-Only Refresh Cycle

A

R|
[
|
>
n
~N i
o
T
[ B |
/

RAS
t \
T,

tcrp

4 N
T N,

tASR tRAH
Address Row

torr

tRPC

~N A~

A

-
Bl

Ay

FF

N High-Z
7

Dout
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CAS-Before-RAS Refresh Cycle

- tRC »
P, trAS , tRp |
/ \_
RAS 4/ \ \—
N\
tRPC tcsr tcHR trpc  tcrpP
| || |- > - > -
7 Tl | 1% X 7
CAS /
/l
< tcp > lwrpl | twry tcp
/4 \
WE
Address
torFr
ol
Lok
\ .
Dout } High-Z
/
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Hidden Refresh Cycle

trc -« 'RC p trc _
« trRAS o < RP | tRAG| IIRR | tRAS || |, tRP |
\ /N \ / \
RAS
N\ /l N\ /
tT; —y
JIRSH « tCHR | || | tcrP
trRCD
\ /
CAS X Z
N\ /|
'RAD 1, | [TRAL
tasR IRAH  tasgl | fcAH
/ A
Address Row Column ><
N\ /
tWRH “™tRRH
<« 'WRP ol et
_trcs. tRRﬂ,ABNSP‘ ‘ tWRH [T ReH
T W W XXX
WE \\
twED
<tDZC= - >
.| tcbp
“Tiros

High-Z il

-
=

tpzo toep

§m’<
=

Llcac [{OEZ
tAA D BNEZ
¢ ; toHo
RAC o <OFE
tcLz < lOH, |
/ \
Dout Dout E—
N /
‘ toFrR
tOHR
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EDO Page Mode Read Cycle

t
RP
tRNCD thpe
1 t F 1
RAS \ RASP /
» \
¢ THpc Thpc tcprH tcrp
T tesH t icp t
Vteas .t Tt R i
— CAS cAs cAS CAS
CAS Ay 'n Y gl
tRCHR |t IRCHC ¢
tres trcH 'RCS RRH
e s ~—~|'RcH
— Al
WE >< ]L j&j
tRAL
tASR sl [RAH tﬁﬁ; tcaH tasc| tcan tasg tCAH‘ tasc tcam twep
Address m Row XXX Column 1X >< Column 2X>OQ<><><>Q<>< Column 3 Column 4 ><><><
teaL teal teaL teal
\
tRDD
tpzc <= {CDD
o TIE -2 (7
J4 \
tpzo [oell tcop
‘ ot |t = tOED
oe LAGUOUONON , JO0X
t t
‘ o tcpa CPA loFR
= ™ torz tct:PA tan (OHR
<TCAQ tcac| | = tAA toEz = OF2
AA twEZ OHO X CAC || ‘.CAQ = tono
= OEA t
tRAC e ¢ toEA <~—> OFF
DOH OH
e toHo
Dout i Dout 1 HDout 2>—< Dout Z@Dout 3}7 Dout 4 —
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EDO Page Mode Early Write Cycle

B tRASP | trp
- 3
RAS N \

N\ /|

tT
tcsH tHPC tRSH
tRCD tcas tcp tcas | | tcp tcas | tcrP
\ / \ / \
CAS N/ \ \
N/

High-z*

Dout

* twes = twes (min)
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EDO Page M ode Delayed Write Cycle*®

Dout

tRASP

—
)
T

tHpc

A

tcas

e 'RSH
tcas

_ltasc

tcAH

_tasc
tcAH

-

N

_ltasc

tcAH

Column 1

Column 2

Column N

J Y

tecwL
-

trcs

twp

_|'bzctps||

tewL

.

CS

,_,
Q
=
-

A~

\
J

_|tbzc tpsg|

4
4

A
A

toEDp

toEH

tOED

toEH

toED

tOEH«»/

tOEZ

-

tcLz,

{OEZ

tcz,

toEZ

High-Z

Invalid Dout

Invalid Dout

Invalid Dout
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EDO Page M ode Read-M odify-Write Cycle* '

< tRASP .
N tRP
N\
RAS X
N\ /
tT tHPRWC
T tep [ tcp | | |« tRSH tcrp
< RcD |, tcas o -« LCAS o - LCAS .
\ /N /N /]
CAS \ /N /N /
N / N Y/ N\ /
tRAD _
tasr, || tascll, oLl tASC oLl tAsC
tRAH tcaH tcaH tcAH
Address Row Column 1 Column 2 CWW
tRwp tewy tecpw  tewy | tcrw  tewy
tawp tAwD tAwWD | |,
tcwp trcs tcwp _| [tRcs tcwp tRWL
- - - | > - - >
\ \ N
w OO T \ \TA
N7
tR(:s= ‘ twp e twp ol ld twp ol
N tpzc tDS‘ ‘tDZC tDS‘ o tpzc tDS‘
toH JIoH . |1DH
. N\ ZISl N\ gin N ZISin
Din / L / 2 / N
1 toep toED toED
Dzo| | || —™ tpzo || || —» tbzo | | || —*
tOEH - LOEH <] tOEH
4 NR /4 NR /4 \
= )OO00N / / \/
> | .« {OHO > | L« lOHO > | L« lOHO
tO‘EA T thA -> thA e
tcACe» tCAQ<—» tcAGw—»
tAA [« —> : tan| t t‘AA< >
- » CPA/= CPA- »
trac | ~
»le e e
tcLz loez  terz loez  tciz W | {OEZ
/N /N /a\ i
N N N High-Z
pout Vi NS K/
Dout 1 Dout 2 Dout N
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EDO Page Mode Mix Cycle (1)

30

L'RP
___ T t i R
RAS RASP Z \
¢ tcrp
T tcp tcp tcp
_ tcas 7L A tcas T teas 1 Nteas ||/
CAS /| Ay \- J{, \- /
tCSH tRSH
trep
Ll It
tWEE twen tres tres :jtg(’?:
_ tcew  Jtwef J&
WE >< \L j tAWD j
. ‘ tRAL
ASC
TASR fen | [RAH ) [+ 'CAH tasg| |toan fasg ton tascl | [{cAH
Address W Row XXX Column lX Column 2}<><>0<><><><><><Column 3X><>< ><><>< Column 4
tcaL ‘
\ tcaL tRDD
t tcbbD
tpg [« < DH tps |3
Din Din 1 High-Z Din 3 X X
toED
’f* <~ twep
o \ X
\ /
t t
t CPA OFR
CPA t lesl twWEZ
taa CPA tan
\ tOEZ e topz
toEA tAA s icAQ
e <~ tono
tCAC||t
t OHO foEA
CAC tooH torr
” f | OH
Dout Dout 2 >@<Dout3 Dout 4 >—
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EDO Page Mode Mix Cycle(2)

t
tRNCD RP
mas ) tRASP Z h
T \
¢ tcrp
T tesH tcp tcp tep
J I 3 1 — ——
CAS \._ tcas \ tcas fcas \.teas ||/
t gl \- \ -/ \- -
RCD
trcHR tRsH
t
tres trenlwes| [twen trcs RCS M %RRH
P RCHIED RCH
2l o 1 7
W tCPW - IV\P JS >O<><><
n T trRAL \
t wsel| tean t tcan tasc| [tcan tcan
LASR fum| | RAH, =~ S5 | fed hsca| |«
Address iXX Row XXX Column 1X ><Co|umn 2X><><><><>< Column 3 ><><>< Column 4><>< >< ><><><><
teal ‘ teal 1 teal
tl:?S
t t tRDD
DS DH tpH tcDD
Din High-Z Din 2 Din 3 \XXX
toED tcop
'oED = fg - \weD
S 7 U £
o JNUA / = T IO
| Ay /I

~

t tOEA| t ‘ - OFR

AA CPA -~ tWEZ

toEA t(t3PA tAA ~— togz

. fcac i’f ‘ A4 . toEz ‘«bﬁ(—: = tono

CAC || f+~]
RAC t0H00 toHo IOEA D :OFF
v A s Al OH
Dout Dout1l |) o3 | Dout4 >—
] | ]
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Self Refresh Cycle (L-version)* 22422

A
A
A
y

trRP tRASS % tRPS
— 2
] \ F\—

N 7
tT
t - -
RPC -
e S
T J EER» tcHs

= QU RO

High-Z
Dout % ig
A
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Physical Outline

Unit: mm/inch

Front side
P 133.35 .
2250 9.00 max »
300 | 127.35 o 0.354max | [
0118 | [ 5.014 o
£lE
. Component area g £
|2 (Front) =5
vl 50 v
1 N I N O A O\ A O e Y O IO 84 1
™~ c ] A
8.89 11.43 36.83 P 54.61 127010 _ ||
0.350 0.450 1.450 - 2.150 0.050 +t0.004 ~
Back side
2-¢3.00
2-¢0.118
T ) OO0 O I 189
35 oo
<9 TR
S Sis |8
Component area 5[
(Back) r
52] A
Detail A Detail B Detail C
c | S . . 1.27 . 3 175
SIE .
g g | [ 0.050 ™ %0125 ;. _1.00
/S SR 1F- ‘ ™ T™0.039
N s i | g€ 1 '
| | Tol(e] '
y I 1= ] | L[l
‘ °le A <535 J ‘ 6.35
? Y IS "70.250 28 I 0.250
i = S SIS ol 14200£0.10 glg ! 3.175
+ |+ 0.079 + 0.004 + 1+ | 0.125
1.00+0.05, w0 wle ' | .2.00£0.10
0.039 + 0.002 slba < 71T T70,079 +0.004
mio mio
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When using this document, keep the following in mind:

This document may, wholly or partially, be subject to change without notice.

All rights are reserved: No oneis permitted to reproduce or duplicate, in any form, the whole or part of
this document without Hitachi’s permission.

Hitachi will not be held responsible for any damage to the user that may result from accidents or any
other reasons during operation of the user’s unit according to this document.

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.

No licenseis granted by implication or otherwise under any patents or other rights of any third party or
Hitachi, Ltd.

MEDICAL APPLICATIONS: Hitachi’ s products are not authorized for usein 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 productsin MEDICAL
APPLICATIONS.
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