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HB326(C464EN-10IN

16/32 MB Unbuffered SDRAM DIMM
2-M/4-Mword X 64-bit, 66 MHz Memory Bus, 1/2-Bank Module
(8/16 pcs of 2 M x 8 Components)

HITACHI

ADE-203-737D (Z)
Rev. 4.0
Nov. 1997

Description

The HB526C264EN, HB526C464EN belong to 8-byte DIMM (Dual In-line Memory Module) family, and
have been developed as an optimized main memory solution for 8-byte processor applications. The
HB526C264EN is a 1M x 64 X 2-bank Synchronous Dynamic RAM Module, mounted 8 pieces of 16-Mbit
SDRAM (HM5216805TT) sealed in TSOP package and 1 piece of serial EEPROM (24C02) for Presence
Detect (PD). The HB526C464EN is a 1M X 64 X 4-bank Synchronous Dynamic RAM Module, mounted
16 pieces of 16-Mbit SDRAM (HM5216805TT) sealed in TSOP package and 1 piece of serial EEPROM
(24C02) for Presence Detect (PD). An outline of the HB526C264EN, HB526C464EN are 168-pin socket
type package (dual lead out). Therefore, the HB526C264EN, HB526C464EN make high density mounting
possible without surface mount technology. The HB526C264EN, HB526C464EN provide common data
inputs and outputs. Decoupling capacitors are mounted beside each TSOP on the module board.

Features

* 168-pin socket type package (dual lead out)
— OQutline: 133.37 mm (Length) X 31.75 mm (Height) X 2.92/4.00 mm (Thickness)
— Lead pitch: 1.27 mm

e 3.3V power supply

¢ (Clock frequency: 66 MHz

¢ JEDEC standard outline unbuffered 8-byte DIMM

e LVTTL interface

¢ Data bus width: X 64 Non parity

¢ 2 Banks can operates simultaneously and independently

e Burst read/write operation and burst read/single write operation capability

¢ Programmable burst length: 1/2/4/8/full page
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Programmable burst sequence

— Sequential/interleave

Full page burst length capability

— Sequential burst

— Burst stop capability

Programmable CE latency: 2/3
4096 refresh cycles: 64 ms

2 variations of refresh

— Auto refresh
— Self refresh

Ordering Information

Type No. Frequency Package Contact pad
HB526C264EN-10IN 66 MHz 168-pin dual lead out socket type Gold
HB526C464EN-10IN 66 MHz

Pin Arrangement

1pin 10pin11 pin 40 pin 4 pin 84 pin

YR jo

o'f " " To

|§5 pin 94 pin 95 pin 124 pin 125 pin 168 pinCI

Pin No. Pin name Pin No. Pin name  Pin No. Pin name Pin No. Pin name
1 Vgs 43 Vgs 85 Vgs 127 Vgs
2 DQO 44 NC 86 DQ32 128 CKEO
3 DQ1 45 52 87 DQ33 129 NC (S3)**
4 DQ2 46 DQMB2 88 DQ34 130 DQMB6
5 DQ3 47 DQMB3 89 DQ35 131 DQMB7
6 Voo 48 NC 90 Voo 132 NC
7 DQ4 49 Voo 91 DQ36 133 Voo
8 DQ5 50 NC 92 DQ37 134 NC
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Pin No. Pin name Pin No. Pin name  Pin No. Pin name Pin No. Pin name
9 DQ6 51 NC 93 DQ38 135 NC
10 DQ7 52 NC 94 DQ39 136 NC

11 DQs 53 NC 95 DQ40 137 NC
12 Vgs 54 Vgs 96 Vgs 138 Vgs
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 Voo 101 DQ45 143 Voo
18 Voo 60 DQ20 102 Voo 144 DQ52
19 DQ14 61 NC 103 DQ46 145 NC
20 DQ15 62 NC 104 DQ47 146 NC

21 NC 63 NC (CKE*" 105 NC 147 NC
22 NC 64 Vgs 106 NC 148 Vgs
23 Ves 65 DQ21 107 Ves 149 DQ53
24 NC 66 DQ22 108 NC 150 DQ54
25 NC 67 DQ23 109 NC 151 DQ55
26 Voo 68 Vgs 110 Voo 152 Vgs
27 w 69 DQ24 111 CE 153 DQ56
28 DQMBO 70 DQ25 112 DQMB4 154 DQ57
29 DQMBH1 71 DQ26 113 DQMB5 155 DQ58
30 S0 72 DQ27 114 NC (S1)* 156 DQ59
31 NC 73 Voo 115 RE 157 Voo
32 Ves 74 DQ28 116 Ves 158 DQ60
33 A0 75 DQ29 117 Al 159 DQ61
34 A2 76 DQ30 118 A3 160 DQ62
35 Ad 77 DQ31 119 A5 161 DQ63
36 A6 78 Ves 120 A7 162 Ves
37 A8 79 CK2 121 A9 163 CK3
38 A10 (AP) 80 NC 122 Al11 (BA) 164 NC
39 NC 81 NC 123 NC 165 SAO
40 Voo 82 SDA 124 Voo 166 SA1
41 Voo 83 SCL 125 CK1 167 SA2
42 CKo 84 Voo 126 NC 168 Voo

Notes: 1. NC: HB526C264EN, CKE1: HB526C464EN
2. NC: HB526C264EN, S1: HB526C464EN
3. NC: HB526C264EN, S3: HB526C464EN
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Pin Description

Pin name Function

A0 to A1 Address input
¢ Row address AOto A10
¢ Column address A0 to A8
¢ Bank select address A11

DQO to DQ63 Data input/output

S0to 83 Chip select input

RE Row enable (RAS) input

CE Column enable (CAS) input

W Write enable input

DQMBO to DQMB7

Byte data mask

CKO to CK3 (CLKO to CLK3)

Clock input

CKEO, CKE1

Clock enable input

SDA Data input/output for serial PD
SCL Clock input for serial PD

SAO to SA2 Serial address input

Voo Primary positive power supply
Ve Ground

NC No connection

4
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Serial PD Matrix*'
Byte No. Function described Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 Hex value Comments
0 Number of bytes used by 1 0 0 0 0 0 0 0 80 128
module manufacturer
1 Total SPD memory size 0 0 0 0 1 0 0 0 08 256 byte
2 Memory type 0 0 0 0 0 1 0 0 04 SDRAM
3 Number of row addresses bits 0 0 0 0 1 0 1 1 0B 11
4 Number of column addresses 0 0 0 0 1 0 0 1 09 9
bits
5 Number of banks 01 1
264EN 0 0 0 0 0 0 0 1
464EN 0 0 0 0 0 0 1 0 02 2
6 Module data width 0 1 0 0 0 0 0 0 40 64
7 Module data width €orntinued) O 0 0 0 0 0 0 0 00 0(+)
8 Module hterface signal levels 0 0 0 0 0 0 0 1 01 LVTTL
9 SDRAM cycle time 1 1 1 1 0 0 0 0 FoO CL=3
(highest CE latency)
15ns
10 SDRAM access from Clock 1 0 0 1 0 0 0 0 90
(highest CE latency)
9 ns
11 Module configuration type 0 0 0 0 0 0 0 0 00 Non parity
12 Refresh rate/type 1 0 0 0 0 0 0 0 80 Normal
(15.625 us)
Self refresh
13 SDRAM width 0 0 0 0 1 0 0 0 08 2M x 8
14 Error checking SDRAM width 0 0 0 0 0 0 0 0 00 —
15 SDRAM device attributes: 0 0 0 0 0 0 0 1 01 1 CLK
minimum clock delay for back-
to-back random column
addresses
16 SDRAM device attributes: 1 0 0 0 1 1 1 1 8F 1,2, 4,8, full
Burst lengths supported page
17 SDRAM device attributes: 0 0 0 0 0 0 1 0 02 2
number of banks on SDRAM
device
18 @RAM device attributes: 0 0 0 0 0 1 1 0 06 2,3
CE latency
19 @RAM device attributes: 0 0 0 0 0 0 0 1 01 0
CS latency
20 §DRAM device attributes: 0 0 0 0 0 0 0 1 01 0
W latency
5
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Byte No. Function described Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 Hex value Comments
21 SDRAM module attributes 0 0 0 0 0 0 0 0 00 Non buffer
22 SDRAM device attributes: 0 0 0 0 1 1 1 0 OE Ve £ 10%
General
23 SDRAM cycle time 1 1 1 1 0 0 0 0 FO CL=2
(2nd highest CE latency)
15ns
24 SDRAM access from Clock 1 0 0 1 0 0 0 0 90
(2nd highest CE latency)
9ns
25 SDRAM cycle time 0 0 0 0 0 0 0 0 00
(8rd highest CE latency)
Undefined
26 SDRAM access from Clock 0 0 0 0 0 0 0 0 00
(8rd highest CE latency)
Undefined
27 Minimum row precharge time 0O 0 0 1 1 1 1 0 1E 30 ns
28 Row active to row active min 0 0 0 1 0 1 0 0 14 20 ns
29 RE to CE delay min o o o 1 1 1 i 0 1E 30 ns
30 Minimum RE pulse width 0o 0 1 i1 i 0 0 3C 60 ns
31 Density of each bank on 0 0 0 0 0 1 0 0 04 16M byte
module
32to 61 Superset information 0 0 0 0 0 0 0 0 00 Future use
62 SPD data revision code 0 0 0 0 0 0 0 1 01
63 Checksum for bytes 0 to 62
264EN 1 0 1 0 o 0 1 1 A3
464EN 1 0 1 0 o 1 0 o Ad
64 Manufacturers JEDEC Dcode O 0 0 0 0 1 1 1 07 HITACHI
65to 71 Manufacturers JEDEC Dcode O 0 0 0 0 0 0 0 00
72 Manufacturing location X X X X X X X X XX *2 (ASCII-
8bit code)
73 Manufacturer’s part number 0 1 0 0 1 0 0 0 48 H
74 Manufacturer’s part number 0 1 0 0 1 0 42 B
75 Manufacturer’s part number 0 0 1 1 0 1 0 1 35 5
76 Manufacturer’s part number 0 0 1 1 0 0 1 0 32 2
77 Manufacturer’s part number 0 0 1 1 0 1 1 0 36 6
78 Manufacturer’s part number 0 1 0 0 0 0 1 1 43 C
79 Manufacturer’s part number
264EN 0 1 1 0 0 1 32 2
464EN 0 o 1 1 0 1 0 o 34
80 Manufacturer’s part number 0 0 1 1 0 1 1 0 36
6
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Byte No. Function described Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 Hex value Comments

81 Manufacturer’s part number 0 0 1 1 0 1 0 0 34 4

82 Manufacturer’s part number 0 1 0 0 0 1 0 1 45 E

83 Manufacturer’s part number 0 1 0 0 1 1 1 0 4E N

84 Manufacturer’s part number 0 1 0 1 1 1 1 1 5F —

85 Manufacturer’s part number 0 0 1 1 0 0 0 1 31 1

86 Manufacturer’s part number 0 0 1 1 0 0 0 0 30 0

87 Manufacturer’s part number 0 1 0 0 1 0 0 1 49 |

88 Manufacturer’s part number 0 1 0 0 1 1 1 0 4E N

89 Manufacturer’s part number 0 0 1 0 0 0 0 0 20 (Space)

90 Manufacturer’s part number 0 0 1 0 0 0 0 0 20 (Space)

91 Revision code 0 0 1 1 0 0 0 0 30 Initial

92 Revision code 0 0 1 0 0 0 0 0 20 (Space)

93 Manufacturing date X X X X X X X X XX Year code
(binary)

94 Manufacturing date X X X X X X X X XX Week code
(binary)

95t0 98 Assembly serial number x4

99 to 125 Manufacturer specific data _ - = = = = = = — *3

126 Intel specification frequency 0 1 1 0 0 1 1 0 66 66 MHz

127 Intel specification CE# latency 0 0 0 0 0 1 1 0 06 CL=2,3

support
Notes: 1. All serial PD data are not protected. 0: Serial data, “driven Low”, 1: Serial data, “driven High”

2.

Byte72 is manufacturing location code. (ex: In case of Japan, byte72 is 4AH. 4AH shows “J” on
ASCII code.)

All bits of 99 through 125 are not defined (“1” or “0”).
Bytes 95 through 98 are assembly serial number.
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Block Diagram (HB526C264EN)

A0 to A11

RE, CE, W

| |
ity 1
S0 i

DQMBOe——— DQM

8 No, N1
' 1100
DQO to DQ7 e——AAA—1 151707

11
Cs

DQMB1 e—— - DQM

cs
DQVMB4e————DQM

8 N8, Nog
| /oo
DQ32 to DQ39 e——AA—15 107

11
[oF3]

DQMB5 e——F— DQM

D4

D1 D5
8 N2, N3 /00 8 N10, N11 /00
DQ8 to DQ15e—/—AAN— 15107 DQ40 to DQ47 e—L—AAA—] 15 07
sz N H
CS CS
DQMB2e——— DQM DOMB6e—— I DQM
D2 D6

8 N4, N5
' 1100
DQ16 to DA2Z3e——ANN— 15 1107

m
CS
DOMB3e—— DQM

8 N6, N7
' 1100
DQ24 to D31 e——AN—] 151707

D3

N16 (a, b)
CKO «—AA——m= CLK (D0, D1, D4, D5)

N16 (c, d)
CK1 &—AMA—— CLK (D2, D3, D6, D7)

N17 (a, b)

CK2, CK3 .—,\N\,—AL

C100, C101

8 N12,N13 [ /69
1o /O7

11
CS
DOMB7 e——DQM

D7
8 N14, N15 | |,0g
to 11O7

DQ48 to DQ55

DQ56 to DQ63

» Vg (DO to D7, UO)
CO0 1o C15

Vcce _L

Vsse T - Vsg (DO to D7, U0)
Serial PD
SCL—»| SCL SDA [=—» spDA
uo
A0 A1 A2
SA0 SA1 SA2

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

2. The SCL pull-up resistor is recommended
because of the normal SCL line inacitve
*high" state.

* DO to D7: HM5216805
uo: 24C02
COto C15: 0.33 pF
C100, C101: 10 pF
NO to N17: Network registor 10 @
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Block Diagram (HB526C464EN)

A0 1o A11 I I I
RE, CE, W
5T 1| 1| 1|
ul 1 1 Il
11| 1 |
CS CS CS CS
DQMBOe—— | DQM | pam DQMB4e—— |DQM L Dam
Do D8 D4 D12
DQO 8 NO, N1 {59 o) Daz2 8 NBNI |59 1/00
to DQ7 1o VO7 1o 107 1o DQ3s VW0 107 —to 1107
N N | [l 1 | [N [l N |
CS CS CS CS
DQMB1e——|DQM 1 pam DQMB5Se——|DQM L 1pam
8 N2, N3 D1 D9 8 N10, N11 D5 D13
DQs N3 |00 o) DQ40 N1 y00 1/00
to DQ15 VW10 107 10 107 to DQ47 1o /07 —to 1107
. 1| 1| I I ‘ ‘
111 111 1 .l
cs cs cs cs
DQMB2e—— DM L Dam DQMB6e——|DaM L Dam
D2 D10 D6 D14
pats SN N5 (60 Voo pasg 8 N12,N13|)00 1/00
to DQ23 to V07 —to 1107 1o DQS55 to 1O7 —to 1107
CS CS CS CS
DQMB3e——|DQM | pam DQMB7e—— |DQM L Dam
8 N6, N7 D3 D11 8 N14, N15 D7 D15
DQ24 N7 00 o) DQ56 »N15] 00 1/00
to DQ31 VMW 10 107 —to 1107 to DQ63 VW10 1107 —to 1107
Vee _L Vo (DO to D15, UO)
N16 (a, b) COto C31
CKO & A\ m= CLK (D0, D1, D4, D5) T
Vsse »Vgg (DO to D15, UO)
N16 (c, d)
CK1 e—AN\—— = CLK (D8, D9, D12, D13 CKEOe » CKE (DO 1o D7
( )
Vce
N17 (a, b)
CK2 & A\ » CLK (D2, D3, D6, D7) %RO
N17(6.0) CKE1e » CKE (D8 to D15)
CK3 & AMA— = CLK (D10, D11, D14, D15) Serial PD
SCL—m| SCL SDA [-—» spaA
uo
A0 A1 A2
SAO SA1 SA2

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

2. The SCL pull-up resistor is recommended

because of the normal SCL line inacitve
"high" state.

* DO to D15: HM5216805
uo: 24C02
C0to C31: 0.33 uF
RO: 10 kQ
NO to N17: Network registor 10 Q

Absolute Maximum Ratings
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Parameter Symbol Value Unit Note

Voltage on any pin relative to Vg V; -0.51t0 +4.6 \ 1

Supply voltage relative to Vg Voo -0.510 +4.6 \ 1

Operating temperature Topr 0 to +65 °C

Storage temperature Tstg -55to +125 °C

Note: 1. Respectto Vg

Recommended DC Operating Conditions (Ta = 0 to +65°C)

Parameter Symbol Min Typ Max Unit Notes

Supply voltage Voo 3.0 3.3 3.6 \ 1
Vs 0 0 0 %

Input high voltage Vi 2.0 — 4.6 \ 1,2

Input low voltage \'A -0.3 — 0.8 \ 1,3

Notes: 1. All voltage referred to Vg
2. V, (max) = 5.5V for pulse width <5 ns.
3. V, (min) = —1.5V for pulse width < 5 ns.

10
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DC Characteristics (Ta = 0 to 65°C, V,, =3.3 V+ 0.3 V, V = 0 V) (HB526C264EN)

HB526C264EN
-10
Parameter Symbol Min Max Unit Test conditions Notes
Operating current lect — 680 mA Burst length = 1 1,2, 4
tre = Min
Standby current leco — 24 mA CKE =V, tex = min 5
(Bank Disable)
— 16 mA CKE =V, 6
CK =V, orV, Fixed
— 240 mA CKE =V, 3
NOP command,
te = min
Active standby current lees — 56 mA CKE =V, te = min, 1,2
(Bank active) DQ = High-Z
— 280 mA CKE =V, 1,2,3
NOP command
tex = min, DQ = High-Z
Burst operating current
(CE Latency = 2) leca — 520 mA tex = min, BL =4 1,2, 4
(CE Latency = 3) loos — 800 mA
Refresh current lecs — 560 mA tre = Min
Self refresh current lecs — 16 mA V2V, —0.2 7
V. <02V
Input leakage current I, -10 10 A 0<Vin £V,
Output leakage current lo -10 10 A 0 < Vout £V,
DQ = disable
Output high voltage Vou 24 Voo \ loy =—4 mA
Output low voltage Voo 0 0.4 \ lo, =4 mA

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

One bank operation.

Input signal transition is once per two CK cycles.
Input signal transition is once per one CK cycle.
After power down mode, CK operating current.
After power down mode, no CK operating current.
After self refresh mode set, self refresh current.

No o ~wDN

11
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DC Characteristics (Ta = 0 to 65°C, V,, =3.3 V+ 0.3 V, V= 0 V) (HB526C464EN)

HB526C464EN
-10
Parameter Symbol Min Max Unit Test conditions Notes
Operating current lect — 960 mA Burst length = 1 1,2, 4
tre = Min
Standby current leco — 48 mA CKE =V, tex = min 5
(Bank Disable)
— 32 mA CKE =V, 6
CK =V, orV, Fixed
— 480 mA CKE =V, 3
NOP command,
te = min
Active standby current lees — 112 mA CKE =V, te = min, 1,2
(Bank active) DQ = High-Z
— 560 mA CKE =V, 1,2,3
NOP command
tex = min, DQ = High-Z
Burst operating current
(CE Latency = 2) leca — 800 mA tex = min, BL =4 1,2, 4
(CE Latency = 3) loos — 1080 mA
Refresh current lecs — 840 mA tre = Min
Self refresh current lecs — 32 mA V2V, —0.2 7
V. <02V
Input leakage current I, -10 10 A 0<Vin £V,
Output leakage current lo -10 10 A 0 < Vout £V,
DQ = disable
Output high voltage Vou 24 Voo \ loy =—4 mA
Output low voltage Voo 0 0.4 \ lo, =4 mA

Notes: 1.

No o ~wDN

12
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I depends on output load condition when the device is selected. |.. (max) is specified at the
output open condition.

One bank operation.

Input signal transition is once per two CK cycles.
Input signal transition is once per one CK cycle.
After power down mode, CK operating current.
After power down mode, no CK operating current.
After self refresh mode set, self refresh current.



HB526C264EN-10IN, HB526C464EN-10IN

Capacitance (Ta = 25°C, V,,;, =3.3 V£ 0.3 V) (HB526C264EN)

Parameter Symbol Typ Max Unit Notes
Input capacitance (Address) C, — 61 pF 1,3
Input capacitance (RE, CE, W) C, — 61 pF 1,3
Input capacitance (CKE) Cs — 54 pF 1,3
Input capacitance (S) C, — 34 pF 1,3
Input capacitance (CK) Cs — 45 pF 1,3
Input capacitance (DQMB) Ce — 20 pF 1,3

Input/Output capacitance (DQ) Cioi — 12 pF 1,2,3

Notes: 1. Capacitance measured with Boonton Meter or effective capacitance measuring method.
2. DQMB =V, to disable Dout.
3. This parameter is sampled and not 100% tested.

Capacitance (Ta=25°C, V,,=3.3 V£ 0.3 V) (HB526C464EN)

Parameter Symbol Typ Max Unit Notes
Input capacitance (Address) C, — 101 pF 1,3
Input capacitance (RE, CE, W) C, — 101 pF 1,3
Input capacitance (CKE) Cs — 54 pF 1,3
Input capacitance (S) C, — 34 pF 1,3
Input capacitance (CK) Cs — 45 pF 1,3
Input capacitance (DQMB) Ce — 25 pF 1,3
Input/Output capacitance (DQ) Cio — 19 pF 1,2,3

Notes: 1. Capacitance measured with Boonton Meter or effective capacitance measuring method.
2. DQMB =V, to disable Dout.
3. This parameter is sampled and not 100% tested.

13
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AC Characteristics (Ta =0 to 65°C, V,, =33V 03V, V, =0V)

HB526C264EN/HB526C464EN

-10IN

Parameter Symbol Min Max Unit Notes
System clock cycle time 1

(CE Latency = 2) tex 15 — ns

(CE Latency = 3) tex 15 —
CK high pulse width [ 5 — ns 1
CK low pulse width e 5 — ns 1
Access time from CK

(CE Latency = 2) tac — 9 ns 1,2

(CE Latency = 3) tac —
Data-out hold time ton 3 — ns 1,2
CK to Data-out low impedance t. 0 — ns 1,2,3
CK to Data-out high impedance th — 7 ns 1,4
Data-in setup time tos 3 — ns 1
Data in hold time ton 1.5 — ns 1
Address setup time tas 3 — ns 1
Address hold time tan 1.5 — ns 1
CKE setup time tees 3 — ns 1,5
CKE setup time for power down exit teese 3 — ns 1
CKE hold time teen 1.5 — ns 1
Command setup time tes 3 — ns 1
Command hold time ten 1.5 — ns 1
Ref/Active to Ref/Active command period iz, 105 — ns 1
Active to precharge command period tras 60 120000 ns 1
Active to precharge on full page mode teasc — 120000 ns 1
Active command to column command teeo 30 — ns 1
(same bank)
Precharge to active command period tee 45 — ns 1
Write recovery or data-in to precharge toeL 30 — ns 1
lead time
Active (a) to Active (b) command period g5, 30 — ns 1
Transition time (rise to fall) tr 1 5 ns
Refresh period trer — 64 ms
14
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Notes: 1. AC measurement assumes t. = 1 ns. Reference level for timing of input signals is 1.50 V.
2. Access time is measured at 1.50 V. Load condition is G_ = 50 pF with current source.

3. t,, (max) defines the time at which the outputs achieves the low impedance state.

4. t,, (max) defines the time at which the outputs achieves the high impedance state.

5

. 1es defines CKE setup time to CKE rising edge except power down exit command.

Test Conditions

¢ Input and output timing reference levels: 1.5V
¢ Input waveform and output load: See following figures

+1.5V
inout 28V v o 80% 50 Q
Y 1 1 ! ! 20%
SS , | Lo Qutput
| | | |
Lo Lo 50 pF
— - e . ;
tr ty
15
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Relationship Between Frequency and Minimum Latency

HB526C264EN
/HB526C464EN

Parameter -10IN
Frequency (MHz) 66
te (nS) Symbol 15 Notes
Active command to column command (same bank) trco 2 1
Active command to active command (same bank)

(CE latency = 2) trc = [tras + trel

(CE latency = 3) tre 1
Active command to precharge command (same bank)

(CE latency = 2) tras 4 1

(CE latency = 3) tras 5 1
Precharge command to active command (same bank) tre 3 1
Write recovery or data-in to precharge command (same  t,,, 2 1
bank)
Active command to active command (different bank) taro 2 1
Self refresh exit time lsrex 2
Last data in to active command | apw = [tpp + trel
(Auto precharge, same bank)
DQMB to data mask for write loam
Self refresh exit to command input lsee 7 = [tre]
Precharge command to high impedance

(CE latency = 2) lize 2

(CE latency = 3) lizp 3
Last data out to active command (auto precharge) (same |5 1
bank)
Last data out to precharge (early precharge)

(CE latency = 3) lep -2

(CE latency = 2) lep -1
Column command to column command leeo 1
Column command bank delay lcan 1
Write command to data in latency lweo 0
DQMB to data in lop 0
16
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Relationship Between Frequency and Minimum Latency (cont.)

HB526C264EN
/HB526C464EN

Parameter -10IN
Frequency (MHz) 66
te (nS) Symbol 15 Notes
DQMB to data out

(CE latency = 2) lboo

(CE latency = 3) looo 3
CKE to CK disable leie 1
Register set to active command trsa 3
S to command disable leon 0
Power down mode entry lsg 1 max
Power down exit to command input lpec 1
Burst stop to output valid data hold

(CE latency = 3) lesr 2

(CE latency = 2) lesr 1
Burst stop to output high impedance

(CE latency = 3) lasn 3

(CE latency = 2) lesn
Burst stop to write data ignore losw

Notes: 1. tqcp 10 trsp are recommended value.

2. When self refresh exit is executed, CKE should be kept “H”

HITACHI

longer than Iy, from exit cycle.
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Pin Functions

CKO to CK3 (input pins): CK is the master clock input to this pin. The other input signals are referred at
CK rising edge.

S0 to S3 (input pins): When S is Low, the command input cycle becomes valid. When S is High, all
inputs are ignored. However, internal operations (bank active, burst operations, etc.) are held.

RE, CE, and W (input pins): Although these pin names are the same as those of conventional DRAM
modules, they function in a different way. These pins define operation commands (read, write, etc.)
depending on the combination of their voltage levels. For details, refer to the command operation section.

A0 to A10 (input pins): Row address (AXO0 to AX10) is determined by A0 to A10 level at the bank active
command cycle CK rising edge. Column address (AYO to AYS) is determined by A0 to A8 level at the
read or write command cycle CK rising edge. And this column address becomes burst access start address.
A10 defines the precharge mode. When A10 = High at the precharge command cycle, both banks are
precharged. But when A10 = Low at the precharge command cycle, only the bank that is selected by A1l
(BYS) is precharged.

A1l (input pin): All is a bank select signal (BS). The memory array of the HB526C264EN,
HB526C464EN are divided into bank 0 and bank 1, both which contain 2048 row X 512 column X 8 bits. If
A1l is Low, bank 0 is selected, and if A11 is High, bank 1 is selected.

CKE(, CKE1 (input pins): This pin determines whether or not the next CK is valid. If CKE is High, the
next CK rising edge is valid. If CKE is Low, the next CK rising edge is invalid. This pin is used for
power-down and clock suspend modes.

DQMBO0 to DQMBY7 (input pins): Read operation: If DQMB is High, the output buffer becomes High-Z.
If the DQMB is Low, the output buffer becomes Low-Z.

Write operation: If DQMB is High, the previous data is held (the new data is not written). If DQMB is
Low, the data is written.

DQO to DQ63, CBO to CB7 (input/output pins): Data is input to and output from these pins. These pins
are the same as those of a conventional DRAM module.

Voo (power supply pins): 3.3 V is applied.

Vs (power supply pins): Ground is connected.
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Command Operation

Command Truth Table

The synchronous DRAM module recognizes the following commands specified by the S, RE, CE, W and
address pins.

CKE . A0
Function Symbol n-1 n S RE CE W A11 A10 to A9
Ignore command DESL H X H X X X X X X
No operation NOP H X L H H H X X X
Burst stop in full page BST H X L H H L X X X
Column address and read command READ H X L H L H \ L \
Read with auto-precharge READA H X L H L H \ H \
Column address and write command WRIT H X L H L L \ L \
Write with auto-precharge WRIT A H X L H L L \ H \
Row address strobe and bank act. ACTV H X L L H H \ \ \
Precharge select bank PRE H X L L H L \ L X
Precharge all bank PALL H X L L H L X H X
Refresh REF/SELF H \ L L L H X X X
Mode register set MRS H X L L L L \ \ \

Note: H: V. L: V. x: V,orV,. V: Valid address input

Ignore command [DESL]: When this command is set (S is High), the synchronous DRAM module ignore
command input at the clock. However, the internal status is held.

No operation [NOP]: This command is not an execution command. However, the internal operations
continue.

Burst stop in full-page [BST]: This command stops a full-page burst operation (burst length = full-page
(512)), and is illegal otherwise. Full page burst continues until this command is input. When data
input/output is completed for a full-page of data (512), it automatically returns to the start address, and
input/output is performed repeatedly.

Column address strobe and read command [READ]: This command starts a read operation. In
addition, the start address of burst read is determined by the column address (AYO to AY8) and the bank
select address (BS). After the read operation, the output buffer becomes High-Z.

Read with auto-precharge [READ A]: This command automatically performs a precharge operation
after a burst read with a burst length of 1, 2, 4, or 8. When the burst length is full-page (512), this
command is illegal.
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Column address strobe and write command [WRIT]: This command starts a write operation. When the
burst write mode is selected, the column address (AYO to AYS8) and the bank select address (A11) become
the burst write start address. When the single write mode is selected, data is only written to the location
specified by the column address (AYO to AYS8) and the bank select address (A11).

Write with auto-precharge [WRIT A]: This command automatically performs a precharge operation
after a burst write with a length of 1, 2, 4, or 8, or after a single write operation. When the burst length is
full-page (512), this command is illegal.

Row address strobe and bank activate [ACTV]: This command activates the bank that is selected by
A11 (BS) and determines the row address (AXO0 to AX10). When A1l is Low, bank 0 is activated. When
Al1 is High, bank 1 is activated.

Precharge selected bank [PRE]: This command starts precharge operation for the bank selected by Al1.
If A11 is Low, bank O is selected. If A11 is High, bank 1 is selected.

Precharge all banks [PALL]: This command starts a precharge operation for all banks.

Refresh [REF/SELF]: This command starts the refresh operation. There are two types of refresh
operation, the one is auto-refresh, and the other is self-refresh. For details, refer to the CKE truth table
section.

Mode register set [MRS]: Synchronous DRAM module has a mode register that defines how it operates.
The mode register is specified by the address pins (A0 to A11) at the mode register set cycle. For details,
refer to the mode register configuration. After power on, the contents of the mode register are undefined,
execute the mode register set command to set up the mode register.

DQMB Truth Table

CKE
Function Symbol n-1 n DQMB
Write enable/output enable ENB H X L
Write inhibit/output disable MASK H X H

Note: H: V. L: V. x: VorV,.
l5op I8 Needed.

The HB526C264EN-10IN, HB526C464EN-10IN can mask input/output data by means of DQMB During
reading, the output buffer is set to Low-Z by setting DQMB to Low, enabling data output. On the other
hand, when DQMB is set to High, the output buffer becomes High-Z, disabling data output. During
writing, data is written by setting DQMB to Low. When DQMB is set to High, the previous data is held
(the new data is not written). Desired data can be masked during burst read or burst write by setting
DQMB. For details, refer to the DQMB control section of the HB526C264EN, HB526C464EN operating
instructions.
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CKE Truth Table
CKE B -
Current state Function n-1 n S RE CE W Address
Active Clock suspend mode entry H L H X X X X
Any Clock suspend L L X X X X X
Clock suspend Clock suspend mode exit L H X X X X X
Idle Auto refresh command REF H H L L L H X
Idle Self refresh entry SELF H L L L L H X
Idle Power down entry H L L H H H X
H L H X X X X
Self-refresh Self refresh exit SELFX L H L H H H X
L H H X X X X
Power down Power down exit L H L H H H X
L H H X X X X

Note: H: V. L: V. x: VorV,.

Clock suspend mode entry: The synchronous DRAM module enters clock suspend mode from active
mode by setting CKE to Low. The clock suspend mode changes depending on the current status (1 clock
before) as shown below.

ACTIVE clock suspend: This suspend mode ignores inputs after the next clock by internally maintaining
the bank active status.

READ suspend and READ A suspend: The data being output is held (and continues to be output).

WRITE suspend and WRIT A suspend: In this mode, external signals are not accepted. However, the
internal state is held.

Clock suspend: During clock suspend mode, keep the CKE to Low.

Clock suspend mode exit: The synchronous DRAM module exits from clock suspend mode by setting
CKE to High during the clock suspend state.

IDLE: In this state, all banks are not selected, and completed precharge operation.

Auto refresh command [REF]: When this command is input from the IDLE state, the synchronous
DRAM module starts auto refresh operation. (The auto refresh is the same as the CBR refresh of
conventional DRAM module.) During the auto refresh operation, refresh address and bank select address
are generated inside the synchronous DRAM module. For every auto refresh cycle, the internal address
counter is updated. Accordingly, 4096 times are required to refresh the entire memory. Before executing
the auto refresh command, all the banks must be in the IDLE state. In addition, since the precharge for all
banks is automatically performed after auto refresh, no precharge command is required after auto refresh.

Self refresh entry [SELF]: When this command is input during the IDLE state, the synchronous DRAM
module starts self refresh operation. After the execution of this command, self refresh continues while
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CKE is Low. Since self refresh is performed internally and automatically, external refresh operations are
unnecessary.

Power down mode entry: When this command is executed during the IDLE state, the synchronous
DRAM module enters power down mode. In power down mode, power consumption is suppressed by
cutting off the initial input circuit.

Self refresh exit: When this command is executed during self refresh mode, the synchronous DRAM
module can exit from self refresh mode. After exiting from self refresh mode, the synchronous DRAM
module enters the IDLE state.

Power down exit: When this command is executed at the power down mode, the synchronous DRAM
module can exit from power down mode. After exiting from power down mode, the synchronous DRAM
module enters the IDLE state.

Function Truth Table

The following table shows the operations that are performed when each command is issued in each mode of
the synchronous DRAM module.

Currentstate § RE CE W  Address Command Operation
Precharge H DESL Enter IDLE after t;

L H H H X NOP Enter IDLE after tg,

L H H L X BST NOP

L H L H BA, CA, A10 READ/READA ILLEGAL

L H L L BA, CA, A10 WRIT/WRIT A ILLEGAL

L L H H BA, RA ACTV ILLEGAL

L L H L BA, A10 PRE, PALL NOP

L L L H X REF, SELF ILLEGAL

L L L L MODE MRS ILLEGAL
Idle H DESL NOP

L H H H X NOP NOP

L H H L X BST NOP

L H L H BA, CA, A10 READ/READA ILLEGAL

L H L L BA, CA, A10 WRIT/WRIT A ILLEGAL

L L H H BA, RA ACTV Bank and row active

L L H L BA, A10 PRE, PALL NOP

L L L H X REF, SELF Refresh

L L L L MODE MRS Mode register set
22
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Currentstate § RE CE W  Address Command Operation
Row active H X X X X DESL NOP
L H H H X NOP NOP
L H H L X BST NOP
L H L H BA, CA, A10 READ/READ A  Begin read
L H L L BA, CA, A10 WRIT/WRIT A Begin write
L L H H BA, RA ACTV Other bank active
ILLEGAL on same bank*®
L L H L BA, A10 PRE, PALL Precharge
L L L H X REF, SELF ILLEGAL
L L L L MODE MRS ILLEGAL
Read H X X X X DESL Continue burst to end
L H H H X NOP Continue burst to end
L H H L X BST Burst stop to full page
L H L H BA, CA, A10 READ/READ A  Continue burst read to CE latency
and new read
L H L L BA, CA, A10 WRIT/WRIT A Term burst read/start write
L L H H BA, RA ACTV Other bank active
ILLEGAL on same bank**
L L H L BA, A10 PRE, PALL Term burst read and Precharge
L L L H X REF, SELF ILLEGAL
L L L L MODE MRS ILLEGAL
Read with H X X X X DESL Continue burst to end and
auto-precharge precharge
L H H H X NOP Continue burst to end and
precharge
L H H L X BST ILLEGAL
L H L H BA, CA, A10 READ/READA ILLEGAL
L H L L BA, CA, A10 WRIT/WRIT A ILLEGAL
L L H H BA, RA ACTV Other bank active
ILLEGAL on same bank*®
L L H L BA, A10 PRE, PALL ILLEGAL
L L L H X REF, SELF ILLEGAL
L L L L MODE MRS ILLEGAL

HITACHI
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Currentstate § RE CE W  Address Command Operation
Write H X X X X DESL Continue burst to end
L H H H X NOP Continue burst to end
L H H L X BST Burst stop on full page
L H L H BA, CA, A10 READ/READ A  Term burst and new read
L H L L BA, CA, A10 WRIT/WRIT A Term burst and new write
L L H H BA, RA ACTV Other bank active
ILLEGAL on same bank*®
L L H L BA, A10 PRE, PALL Term burst write and precharge*?
L L L H X REF, SELF ILLEGAL
L L L L MODE MRS ILLEGAL
Write with H X X X X DESL Continue burst to end and
auto-precharge precharge
L H H H X NOP Continue burst to end and
precharge
L H H L X BST ILLEGAL
L H L H BA, CA, A10 READ/READA ILLEGAL
L H L L BA, CA, A10 WRIT/WRIT A ILLEGAL
L L H H BA, RA ACTV Other bank active
ILLEGAL on same bank**
L L H L BA, A10 PRE, PALL ILLEGAL
L L L H X REF, SELF ILLEGAL
L L L L MODE MRS ILLEGAL
Refresh H X X X X DESL Enter IDLE after tq;
(auto refresh)
L H H H X NOP Enter IDLE after t.
L H H L X BST Enter IDLE after tq;
L H L H BA, CA, A10 READ/READA ILLEGAL
L H L L BA, CA, A10 WRIT/WRIT A ILLEGAL
L L H H BA, RA ACTV ILLEGAL
L L H L BA, A10 PRE, PALL ILLEGAL
L L L H X REF, SELF ILLEGAL
L L L L MODE MRS ILLEGAL

Notes: 1.

H: V.. L V.. xt VorV,.

The other combinations are inhibit.
2. Aninterval of t,, is required between the final valid data input and the precharge command.

3. If tzgp is Not satisfied, this operation is illegal.
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From [PRECHARGE]

To [DESL], [NOR] or [BST]: When these commands are executed, the synchronous DRAM module
enters the IDLE state after tgp has elapsed from the completion of precharge.

From [IDLE]

To [DESL], [NOP], [BST], [PRE] or [PALL]: These commands result in no operation.

To [ACTV]: The bank specified by the address pins and the ROW address is activated.

To [REF], [SELF]: The synchronous DRAM module enters refresh mode (auto refresh or self refresh).

To [MRS]: The synchronous DRAM module enters the mode register set cycle.

From [ROW ACTIVE]

To [DESL], [NOP] or [BST]: These commands result in no operation.

To [READ], [READ A]: A read operation starts. (However, an interval of tyqp, 18 required.)
To [WRIT], [WRIT A]: A write operation starts. (However, an interval of tycp, 18 required.)

To [ACTV]: This command makes the other bank active. (However, an interval of tggp 1S required.)
Attempting to make the currently active bank active results in an illegal command.

To [PRE], [PALL]: These commands set the synchronous DRAM module to precharge mode. (However,
an interval of t ¢ iS required.)

From [READ]
To [DESL], [NOP]: These commands continue read operations until the burst operation is completed.
To [BST]: This command stops a full-page burst.

To [READ], [READ A]: Data output by the previous read command continues to be output. After CE
latency, the data output resulting from the next command will start.

To [WRIT], [WRIT A]: These commands stop a burst read, and start a write cycle.

To [ACTV]: This command makes other banks bank active. (However, an interval of gy, 1s required.)
Attempting to make the currently active bank active results in an illegal command.

To [PRE], [PALL]: These commands stop a burst read, and the synchronous DRAM module enters
precharge mode.
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From [READ with AUTO PRECHARGE]

To [DESL], [NOP]: These commands continue read operations until the burst operation is completed, and
the synchronous DRAM module then enters precharge mode.

To [ACTV]: This command makes other banks bank active. (However, an interval of gy, 1s required.)
Attempting to make the currently active bank active results in an illegal command.

From [WRITE]

To [DESL], [NOP]: These commands continue write operations until the burst operation is completed.
To [BST]: This command stops a full-page burst.

To [READ], [READ A]: These commands stop a burst and start a read cycle.

To [WRIT], [WRIT A]: These commands stop a burst and start the next write cycle.

To [ACTYV]: This command makes the other bank active. (However, an interval of tyg,, 1 required.)
Attempting to make the currently active bank active results in an illegal command.

To [PRE], [PALL]: These commands stop burst write and the synchronous DRAM module then enters
precharge mode.

From [WRITE with AUTO-PRECHARGE]

To [DESL], [NOP]: These commands continue write operations until the burst is completed, and the
synchronous DRAM module enters precharge mode.

To [ACTV]: This command makes the other bank active. (However, an interval of . is required.)
Attempting to make the currently active bank active results in an illegal command.

From [REFRESH]

To [DESL], [NOP], [BST]: After an auto-refresh cycle (after tzc), the synchronous DRAM module
automatically enters the IDLE state.
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Simplified State Diagram

REFRESH [ auTo’!

REFRESH

REGISTER i

ACTIVE

ACTIVE
CLOCK

BST
(on full page)

BST
(on full page)

READ
SUSPEND

WRITEA
SUSPEND

READA
SUSPEND

RRECHARGE

POWER
APPLIED

-  Automatic transition after completion of command.
e Transition resulting from command input.

Note: 1. After the auto-refresh operation, precharge operation is performed automatically and
enter the IDLE state.
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Mode Register Configuration

The mode register is set by the input to the address pins (A0 to A11) during mode register set cycles. The
mode register consists of five sections, each of which is assigned to address pins.

All, A10, A9, A8: (OPCODE): The synchronous DRAM module has two types of write modes. One is
the burst write mode, and the other is the single write mode. These bits specify write mode.

Burst read and BURST WRITE: Burst write is performed for the specified burst length starting from the
column address specified in the write cycle.

Burst read and SINGLE WRITE: Data is only written to the column address specified during the write
cycle, regardless of the burst length.

A7: Keep this bit Low at the mode register set cycle.
A6, A5, A4: (LMODE): These pins specify the CE latency.

A3: (BT): A burst type is specified. When full-page burst is performed, only “sequential” can be
selected.

A2, A1, A0;: (BL): These pins specify the burst length.

Al | A10 | A9 | A8 | A7 AB | A5 | A4 A3 A2 | Al | A0
OPCODE 0 LMODE BT BL
A6 | A5| A4 [CE Latency A3 | Burst Type Burst Length
0ol 0| O R 0 | Sequential A2| AT AD BT=0 | BT=1
ol of 1 — 1| Interleave ol ol 0 1 1
o 1| 0 2 ol of 1 2 2
o 1] 1 3 o 1| o 4 4
1 X| X R o] 1| 1 8 8
1l 0| O R R
A11 | A10| A9 | A8 | Write mode 1101 R R
0 0 0 0 | Burst read and burst write 1 1 0 R R
X X 0 1 R 1 1| 1| F.P. R
X X 1 0 | Burstread and SINGLE WRITE F.P. = Full Page
X X 1 1 R R is Reserved(inhibit)
X:0or1
28

HITACHI




HB526C264EN-10IN, HB526C464EN-10IN

Burst Sequence
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Operation of HB526C264EN-10IN, HB526C464EN-10IN

Read/Write Operations

Bank active: Before executing a read or write operation, the corresponding bank and the row address must
be activated by the bank active (ACTV) command. Either bank 0 or bank 1 is activated according to the
status of the A11 pin, and the row address (AX0 to AX10) is activated by the A0 to A10 pins at the bank
active command cycle. An interval of tycp is required between the bank active command input and the
following read/write command input.

Read operation: A read operation starts when a read command is input. Output buffer becomes Low-Z in
the (CE Latency-1) cycle after read command set. HB526C264EN-10IN, HB526C464EN-10IN can
perform a burst read operation. The burst length can be set to 1, 2, 4, 8 or full-page (512). The start
address for a burst read is specified by the column address (AY0 to AY8) and the bank select address (A11)
at the read command set cycle. In a read operation, data output starts after the number of cycles specified
by the CE Latency. The CE Latency can be set to 2 or 3. When the burst length is 1, 2, 4, or 8, the Dout
buffer automatically becomes High-Z at the next cycle after the successive burst-length data has been
output. When the burst length is full-page (512), data is repeatedly output until the burst stop command is
input. The CE latency and burst length must be specified at the mode register.

CE Latency

Seipipipinipisipininipialipl

e 'RCD
Command X P;CTVX X FltEADX
Address >< F:tow X XC:olumnX
CL=2 <ou10Xou11Xou12Xou13>

CL=3 <ou10Xout1Xou12Xout3>

Dout

CL = CE latency
Burst Length = 4
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Burst Length

SR

out O, e ————,—— .
BL =1 —

{outOXouH} ——————————— .
BL=2

Dout out 0 [T ) . -

BL=4

out Oout TXout 2 out out AX QUL Bou BY(QUL 7) - -~ ===~ S —
BL=8

o Y out TXEU 2oLt BXout AXout BXau EX(ou 7XEut 8)- - - - - o Xout OX aut Y, »
BL = full page

BL : Burst Length
CE Latency = 2

Write operation: Burst write or single write mode is selected by the OPCODE (A11, A10, A9, A8) of the
mode register.

Burst write

A burst write operation is enabled by setting OPCODE (A9, A8) to (0, 0). A burst write starts in the same
cycle as a write command set. (The latency of data input is 0.) The burst length can be setto 1, 2, 4, §, and
full-page, like burst read operations. The write start address is specified by the column address (AYO to
AYS) and the bank select address (A11) at the write command set cycle.

Command _ XacTvX__ XWRT e —

Address {Row X__ Xcolump S

BL =1

BL=2

BL=4

BL=8
Cin 0Xin 1Xin 2 X(in 3Xin 4 X(in 5 X(in 6 Xin7 )X(in8)---=====-=-- I CGID CED S

BL = full page CE Latency = 2, 3
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Single write

A single write operation is enabled by setting OPCODE (A9, A8) to (1, 0). In a single write operation, data
is only written to the column address (AYO to AY8) and the bank sclect address (A11) specified by the
write command set cycle without regard to the burst length setting. (The latency of data input is 0).

o | L] LI LT LT LT L L L

| tReo
Command XACTVX X YVR'TX
Address XBOW >< XC?IumnX

Din {in0 )

CE Latency =2, 3
Burst Length = 1, 2, 4, 8 full page
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Auto Precharge

Read with auto precharge: In this operation, since precharge is automatically performed after completing
a read operation, a precharge command need not be executed after each read operation. The command
excecuted for the same bank after the execution of this command must be the bank active (ACTV)
command. In addition, an interval defined by I, is required before execution of the next command.

E latency Precharge start cycle

Cc
3 2 cycle before the final data is output
2

1 cycle before the final data is output

o I S s I e B i

4 i
cl=2 Command __X_READ_X | X actv X
T T T
| | |
Dout ( out0 X out1 X out2 X out3 ) :
I ' :
[ laPR
I
, |
CL=8 Command :>< READ X | X ACTV X
T
| | !
Dout ( out0 X out1 X out2 X out3 > :
7 |
| < |
! 1 APR .

Note: Internal auto-precharge starts at the timing indicated by "y ".
At CLK = 50 MHz (I opg changes depending on the operating frequency.)
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Write with auto precharge: In this operation, since precharge is automatically performed after
completing a burst write or single write operation, a precharge command need not be executed after each
write operation. The command executed for the same bank after the execution of this command must be
the bank active (ACTV) command. In addition, an interval of I,y is required between the final valid data
input and input of the next command.

Burst Write (Burst Length = 4)

vpu I S
Command __WRIT__X : ~ X T X
o — T X T X X
| -
lAPW
Single Write
| |
o [ S s s s A
| |
Command _X WRIT X X IAoTv X

: >

IAPW
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Full-page Burst Stop

Burst stop command during burst read: The burst stop (BST) command is used to stop data output
during a full-page burst. The BST command sets the output buffer to High-Z and stops the full-page burst
read. The timing from command input to the last data changes depending on the CE latency setting. In
addition, the BST command is valid only during full-page burst mode, and is invalid with burst lengths 1,
2,4 and 8.

CE latency BST to valid data BST to high impedance
2 1 2
3 2 3

o B S B S B

Command

1

1

X :

. i

1 1

Dout X out X out X out X out X out X out >

1 ]

' |

. Pt
!_’f' lggy = 2 cycle
IBSR =1 cycle
CE Latency = 3, Burst Length = full page
oK [ L |
Command X | BST X i

Dout X out X out X out X out X c;ut X out X out >_;_
: >

|
»If IggH= 3 cycle

IggR=2 cycle
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Burst stop command at burst write: The burst stop command (BST command) is used to stop data input
during a full-page burst write. No data is written in the same cycle as the BST command and in subsequent
cycles. In addition, the BST command is only valid during full-page burst mode, and is invalid with burst
lengths of 1, 2, 4 and 8. And an interval of typ; is required between the BST command and the next
precharge command.

Burst Length = full page

CLK

|
Command X BT X XpPRe/PALLX
|
Din 3( in X in > i
|
|

tDPL >.r

I gsw =0 cycle
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Command Intervals
Read command to Read command interval:

Same bank, same ROW address: When another read command is executed at the same ROW address of
the same bank as the preceding read command execution, the second read can be performed after an
interval of no less than 1 cycle. Even when the first command is a burst read that is not yet finished, the
data read by the second command will be valid.

READ to READ Command Interval (same ROW address in same bank)

o ML L L L L LT

Command X en X XaemXrem

(AORGSS DX o X o Mooy
BS(AT) _ N\ / \

1 1

1 1

. !

1 1

—— :

NN

: ! Gut A0Xout BoYout B1Yout B2Xout B3
!

Dout
Bank0 Column =A Column =B Column =A Column =B CE Latency = 3
Active Read Read Dout Dout Burst Length = 4
Bank0

Same bank, different ROW address: When the ROW address changes on same bank, consecutive read
commands cannot be executed; it iS necessary to separate the two read commands with a precharge
command and a bank-active command.

Different bank: When the bank changes, the second read can be performed after an interval of no less
than 1 cycle, provided that the other bank is in the bank-active state. Even when the first command is a
burst read that is not yet finished, the data read by the second command will be valid.

READ to READ Command Interval (different bank)

e [ My rre
Command  —YasvX__ XacTvXREADKREATK

Address I : \ \
ASUSS DX oaX X o o o

BS(A11) _\ | / /;\;/5\\\
pout —— SRS
Banko Bank1 Bank0 Banki Bank0 Bank1 CE Latency = 3
Active Active Read Read Dout  Dout Burst Length = 4
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Write command to Write command interval:

Same bank, same ROW address: When another write command is executed at the same ROW address of
the same bank as the preceding write command, the second write can be performed after an interval of no
less than 1 cycle. In the case of burst writes, the second write command has priority.

WRITE to WRITE Command Interval (same ROW address in same bank)

S [ I A O O A A

Command —XacTvX __ XWRTXWRITX
AR X s X o o X
BS(A11) _\ ! / \ /

r '
Din  —————in A0 Xin Bo Xin B1 Xin B2 Xin B3)

Bank0 Column =A Column =B Burst Write Mode
Active Write Write Burst Length = 4
Banko

Same bank, different ROW address: When the ROW address changes, consecutive write commands
cannot be executed; it is necessary to separate the two write commands with a precharge command and a
bank-active command.

Different bank: When the bank changes, the second write can be performed after an interval of no less
than 1 cycle, provided that the other bank is in the bank-active state. In the case of burst write, the second
write command has priority.

WRITE to WRITE Command Interval (different bank)

S Iy

Command  —XacTvX__ XACTVXWRITXWRITX

(ﬁg?Are‘l%ﬁ :X Row 0 >< >< Row 1 XCqumn %olumn EX
\

Bs(at) N/ / /\
: i y
Din +—(in A0 Xin Bo Xin B1 Xin B2 X in B3)
Bank0 Banki Bank0 Banki Burst Write Mode
Active Active Write  Write Burst Length = 4
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Read command to Write command interval:

Same bank, same ROW address: When the write command is executed at the same ROW address of the
same bank as the preceding read command, the write command can be performed after an interval of no
less than 1 cycle. However, DQMB must be set High so that the output buffer becomes High-Z before data
input.

READ to WRITE Command Interval (1)

S I [ O I

Command YREADXWRITX
CL=2 / \ /
DQMB

CL=3 \ / -

Din {in Bo Xin B1 Xin B2 Xin B3 )————

i Burst Length = 4
- ) S— .
Dout ) High-2 S Burst write

READ to WRITE Command Interval (2)

pigigigigigigigipipin

I
Command YREADX XwRITX
T ]
I I
I
DQMB VAT ——
_\ ' 2 clock :
oL-2 XX —He
Dout ' Hi
High-Z
CL=3 C X ——=
I
Din C XX X =

Same bank, different ROW address: When the ROW address changes, consecutive write commands
cannot be executed; it is necessary to separate the two commands with a precharge command and a bank-
active command.

Different bank: When the bank changes, the write command can be performed after an interval of no less
than 1 cycle, provided that the other bank is in the bank-active state. However, DQMB must be set High so
that the output buffer becomes High-Z before data input.
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Write command to Read command interval:

Same bank, same ROW address: When the read command is executed at the same ROW address of the
same bank as the preceding write command, the read command can be performed after an interval of no
less than 1 cycle. However, in the case of a burst write, data will continue to be written until one cycle
before the read command is executed.

WRITE to READ Command Interval (1)

o L L] |

|
|
DQMB \

Din in A0

[
I
Dout :
I
Coumn=A <@ ' CE Latency Burst Write Mode

Write Column =B Column =B CE Latency =2
Read Dout Burst Length = 4

Bank 0

! 1
! 1
Command X WRIT X READ X
T
I
I
|
|
!
[
|
|
!
[
|
|
I
L
|
|
I

WRITE to READ Command Interval (2)

2% T s I e T s s T s Y e e I o M
! |

Command X WRIT X X READ X

1

DQMB \ !

1

Din in AO in A1
I
I
| Ve
Dout T { olut BO X out B1 X out B2 X out B3 >7
Column = A :ﬁ: ~F Burst Write Mode
Write ' +CE Latency CE Latency = 2
Column =B Column =B Burst Length = 4
Read Dout Bank O

Same bank, different ROW address: When the ROW address changes, consecutive read commands
cannot be executed; it is necessary to separate the two commands with a precharge command and a bank-
active command.
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Different bank: When the bank changes, the read command can be performed after an interval of no less
than 1 cycle, provided that the other bank is in the bank-active state. However, in the case of a burst write,
data will continue to be written until one cycle before the read command is executed (as in the case of the
same bank and the same address).

Read command to Precharge command interval (same bank): When the precharge command is
executed for the same bank as the read command that preceded it, the minimum interval between the two
commands is one cycle. However, since the output buffer then becomes High-Z after the cycles defined by
Tizp, there is a possibility that burst read data output will be interrupted, if the precharge command is input
during burst read. To read all data by burst read, the cycles defined by Iz, must be assured as an interval
from the final data output to precharge command execution.

READ to PRECHARGE Command Interval (same bank): To output all data

CE Latency = 2, Burst Length = 4

o | L] L1 [ |
I
I

Command X READ X

X PRE/PALL X

< out A0 X out A1 X out A2 X out A3 >

T T T
1 1 1 |
-
CL=2

Dout

lep =-1cycle

CE Latency = 3, Burst Length = 4

X PRE/PALL X

1
Command X READ X

Dout

out A0 X out A1 X out A2 X out A3 >

1 1 1
1 1 |
-
CL=3 |Ep = -2 cycle

ow || L L1 LT [ L I I
| | |
I I
1 1
: ;
I I

N
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READ to PRECHARGE Command Interval (same bank): To stop output data

CE Latency = 2, Burst Length=1, 2, 4,8

o L 0 1 I I I I [
I I
] |
Command X READ XPRE/PALLX i
i i
| "\ HighZ
Dout | { outAo H—
| i
IHzp=2

e [ L] 0 4 I 4 LI I L]
I I
| |

Command X READ XPRE/PALLX i
! !
! , \ -

Dout r out A0 ng:h z
I \ / I
| .

IHzp=3
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Write command to Precharge command interval (same bank): When the precharge command is
executed for the same bank as the write command that preceded it, the minimum interval between the two
commands is 1 cycle.

WRITE to PRECHARGE Command Interval (same bank): However, if the burst write operation is
unfinished, the input data must be masked by means of DQMB for assurance of the cycle defined by typ; .

WRITE to PRECHARGE Command Interval (same bank)

Burst Length = 4 (To stop write operation)

CK

o = =y = - b L I I |
: l
Command : X WRIT XPRE/PALLX
I
I
1
I
I
|

i

DQMB / !
| |

Din X ) :
! l

————-
topL

CK

Command X WRIT X

i

DQMB \ / !
1

I

i !

, |

——— -

topL

Burst Length = 4 (To write all data)

c« [ 4 L L L1 [

! i
Command X WRIT X : XPRE/PALLX

1

1

1

1

1

L

1

1

DQVB \
Din 4< in AO X in A1 X in A2 X in A3 >

topL
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Bank active command interval:
Same bank: The interval between the two bank-active commands must be no less than tyc.

In the case of different bank-active commands: The interval between the two bank-active commands
must be no less than tygp,.

Bank active to bank active for same bank

commena X _rore X [
s X X ) Ko X
BS (A11) _\ 5 S

tRC :
Bank 0 Bank 0
Active Active

Bank active to bank active for different bank

Command >< ACTV >< >< ><
Address . .

(AO-A10) >< ROW:0 >< >< ROW:1 ><

BS (A11) \ | / / \

- >

i tRRD .
Bank O Bank 1
Active Active
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Mode register set to Bank-active command interval: The interval between setting the mode register and
executing a bank-active command must be no less than tgg,.

Command >< MRS >< >< ACTV ><
Address
(AO-A11) >< CODE >< ><BS & ROW><

- >

| trsa |
Mode Bank
Register Set Active
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DQMB Control

The DQMB mask the lower and upper bytes of the DQ data, respectively. The timing of DQMB is
different during reading and writing.

Reading: When data is read, the output buffer can be controlled by DQMB. By setting DQMB to Low,
the output buffer becomes Low-Z, enabling data output. By setting DQMB to High, the output buffer
becomes High-Z, and the corresponding data is not output. However, internal reading operations continue.
The latency of DQMB during reading is 2.

Ipop = 2 Latency \

Writing: Input data can be masked by DOMB. By sectting DQMB to Low, data can be written. In
addition, when DQMB is set to High, the corresponding data is not written, and the previous data is held.
The latency of DQMB during writing is O.

CK
DQMB / \

Din o X in1 XX _in3g p——

Ipip = 0 Latency
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Refresh

Auto-refresh: All the banks must be precharged before executing an auto-refresh command. Since the
auto-refresh command updates the internal counter every time it is executed and determines the banks and
the ROW addresses to be refreshed, external address specification is not required. The refresh cycle is
4096 cycles/64 ms. (4096 cycles are required to refresh all the ROW addresses.) The output buffer
becomes High-Z after auto-refresh start. In addition, since a precharge has been completed by an internal
operation after the auto-refresh, an additional precharge operation by the precharge command is not
required.

Self-refresh: After executing a self-refresh command, the self-refresh operation continues while CKE is
held Low. During self-refresh operation, all ROW addresses are refreshed by the internal refresh timer. A
self-refresh is terminated by a self-refresh exit command. If you use distributed auto-refresh mode with
15.6 us interval in normal read/write cycle, auto-refresh should be executed within 15.6 ps immediately
after exiting from and before entering into self refresh mode. If you use address refresh or burst auto-
refresh mode in normal read/write cycle, 4096 cycles of distributed auto-refresh with 15.6 us interval
should be executed within 64 ms immediately after exiting from and before entering into self refresh mode.

Others

Power-down mode: The synchronous DRAM module enters power-down mode when CKE goes Low in
the IDLE state. In power down mode, power consumption is suppressed by deactivating the input initial
circuit. Power down mode continues while CKE is held Low. In addition, by setting CKE to High, the
synchronous DRAM module exits from the power down mode, and command input is enabled from the
next cycle. In this mode, internal refresh is not performed.

Clock suspend mode: By driving CKE to Low during a bank-active or read/write operation, the
synchronous DRAM module enters clock suspend mode. During clock suspend mode, external input
signals are ignored and the internal state is maintained. When CKE is driven High, the synchronous
DRAM module terminates clock suspend mode, and command input is enabled from the next cycle. For
details, refer to the “CKE Truth Table”.

Power-up sequence: During power-up sequence, the DQMB and the CKE must be set to High. When
200 us has past after power on, all banks must be precharged using the precharge command. After typ
delay, set 8 or more auto refresh commands. And set the mode register set command to initialize the mode
register.

47
HITACHI



HB526C264EN-10IN, HB526C464EN-10IN

Timing Waveforms

Read Cycle

tek
tokH tokL|
H .

ANV S\ SN SN GA N SAND AN SNV AN

— Vi

CKE tras

tos| tom

[©2]]

6‘-

:w
*)
T
o
®
S
I

towH

ts| foH t

tes| teH -] tcs tCHMI tes| ten

RE 74 X X y
los| ToH tes| toH tes| teH
™ tcs| toH

oE A 7 T
tes| teH ts| teH tes| toH
| tes| toH

W A / N~ N
las| tan tas| taH ‘ ‘ ‘ tas| tAH ‘ tay y

tas
i X T X XY ™
tag| tAH tas| tan
% tas| taH tag| tAH /)EAS
A0 2, XT ) & K
tas| taH tas| taH ‘ tas| tan
Address % /> % (//
tcs ton
[
DQMB /
Din
tac | tac tac
Dout X \|
AC] s
e t t toH t
Bank 0 Bank 0 i " ! ko " Burst length = 4
Active Read Precharge Bank0 Access

[ A= Vinor ViL
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i
¥

s

Write Cycle
tck
tokH ok
— Vi
CKE tras T
trReD
tes| tcH tcs| teH tcal| toH tos| ton
s XV T T
tos| tcH ;S‘E S tcs| toH tcs| toH
RE X y | | X
tes| tcH toal ¢ tcs| teH tcs|tcH
e cs| tcH T
CE //( N X j’ //r %
o8| Jou tcs| toH tcs| tcH ;CS o
t

tas| taH tas tAHJ tas| tAH AS | tAH
\ »l \
A1 /> '/‘// A / ? /?It ?
tas| taH ‘ ‘ ‘ tas| taH
tas| taH tas| taH
A10 V /;* 1 T
tas| taH tas| taH ‘ ‘ tAH

4
SN

Q1

Address /) V »‘(
ics tcH
DQMB /J

tps | toH |Ibs| ton |!DS| toH |1Ds| toy

S

Dout

Bank O Bank 0 Bank 0 Burst length = 4
Active Write Precharge Bank0 Access
A= Vinor ViL
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Mode Register Set Cycle

ke Vi
S I Ve e VI D R I s R U s
R\ LT L T T N, LT
G I NI ST, [T TN, [T T N
WA [T ST T NN,
o A ey~~~

patess. 77 U 77 WX X T e T T T T

1 ! 1
DQMB A /#\I ! ! /
1 1 1 1 1 1 1 1 1 1 1 | 1 1 | 1 1 1 1 1
Dovt ——————————————— eI X X2 o)
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Din T — : T Hiqh—Z T T T T T T :
1 1 1 Itvl 1 1 1 1 1 1 1 1 1 1 1 1 1
4 tRP ARSA‘ tRCD * Output mask trcD =3

Precharge Mode Bank 1 Bank 1 CE _

If neede% register Active Read CE Latency =3
Set Burst Length = 4

[Z=ViHor ViL
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Read Cycle/Write Cycle

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

o AU A A A A s

CKE —I%wT . o~ T . . T . . . T T T %a%yﬁay s
1 1 1 1 1 ] 1 1 1 1 1 1 &l =
PN/ TN\ TN/ NP\t T\ | CElLatency-3

T T 1

\— : / a /I /lell \/ AI

A/ e \(I Al /I /1 \ Burst Length = 4

— = VinorVvi

77X \ /77
I NLLL N\ N\

7
A11(BS) A /L A\ L] N\ L
Address 77 YRaX_ "~ XCaXXRDX I XCOX 777 NGB~ XCEX,

=3 9‘ rjﬁ‘ ol

A11(BS) I/}' /I N/ //i

oo T - "
o7 O U z [ [ [ |

1 Bank0 1 Bank0 1 1 1 1 1 1 1 1

1 Adlive | 1 Read i 1 1 1 1 1 1 1 1
oK e
o 1 1 1 1 1 1 1 1 1 1 1 1 L RE-CE delay = 3
s TN/ TN/ NN/ NN/ T TN/ ok Lateney oo
e TN L7 NI LT NN LT N NN [ Busitenghnd
e Z7 "\ /7T N L7 XA\ [N [ N Ve
W 7 NN LT NN LN SN 77N L,

" v

\/
Adcress Z 7 XRaX " XCaX T XBBX T XCBX 77 XX BN 2 .
DQMB I N 227, N R T S N NS S N S N /8
! T T T I ! I I ! ! I High-Z I I I I ! ! ! ! !
Dout | | | | | | | | | | | | | | | | | | | | | |
Din 1 1 1 1 1 1 1
| | | | | | |
Bank 0 Bank 0 Bank 1 Bank 1 Bank 0 Bank 1 Bank 1 Bank 1
Active Write Active Write Precharge Write Write Precharge
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Read/Single Write Cycle

Bb/eidi lIBEANN

o --m W%/ﬁ I ----m-o.m---- u../ V SAN T

SR S U U N NN 11— O S W i
< ALN TR AN

I gL

[l

rONL
L/
/T \C
L
(CaXCaX’
\4
L\
[\
(C:aX~XC:bXC:c)
WA\
&

Vi
=
-
\
a.I
/
¥
<
¢
2

|
1
T
!
]
1
I
|
Banl
Active
1
1
1
|
|
1
|
1
|
1
1
|
1

[T

A
[T

7
A\
T /I

A

DQMB
Address
DQMB

3
4

3
ViHor Vi

Read/Single write

Burst Length

]

RE-CE delay

CE Latency

Bank 0 Bank 0

Write  Write

HITACHI

Bank 1
Active

Read

Bank 0

Bank 0
Active
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Read/Burst Write Cycle

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

A11(BS) !

Address 777 XReaX 7 XCaX N RON L2 0L NG X, ,

DQMB 720007 L L 7 SRR /
Din R (D) CT5) C¥T:) (¥

ISNNISEN
NIRRT

ISISISINS]
INININTN |

>

Dout ———F———+——F———a arNar2(_a+3_)—

1 1 1 1 1 ! ! !
' Bank 0 : : Bank0O 1 Bank 1 : : Clock : : Bank0 1 ! ! ! : Bank 0 : Bank 1 |
 Active 1 1 Read ! Active I 1 Suspend 1 Write - - - - 1 Precharge 1 Precharge 1
I ! 1 1 1 1 1 1 1 1 1 1

L/

5
g
§

NEQE
NENETNEN
NSENSENVEN

NS
ISINININ]
NEER

A11(BS) : .

asress 27X ELaX NGNS
DQMB 222777777700 - [T\ IR/
Din ——+ &+ L (o NarifasDasd

| | | ' ! ! ' ' | |
Bank 0 Bank O Bank 1 Bank 0 Bank 0
Active Read Active Write Precharge

Read/Burst write
RE-CE delay = 3
CE Latency = 4
Burst Length = 4
=ViyorVy

>

53
HITACHI




HB526C264EN-10IN, HB526C464EN-10IN

Full Page Read/Write Cycle

0 1 2 3 4 5 6 7 8 9 260 261 262 263 264 265 266 267 268 269
o LML L e T L L L L L L L L
CKE VWl T 1 1 1 1 1 1 1 1 Wi 1 1 T 1 1 1 | Read oycle
s TN/l TN /TN T T 3 T TN\ /i N\ /i PECEdey =3
- ! ! ! ! 1 1 1 I ! ! ! | ! ! I CE Latency =3
RE /e VAP / AV VAR Y VAN

L Burst Length = full page
N LT XS A 7 }4_/( A 3= Vimor ViL

Vs
L7\ /7T AT 7777777

A11(BS) T .
Address _~ “Xra X7 X eaX Xro X077 AN L L
DQMB AL R /
Dot ———— G X e X X DG 6 e e e e X ——
DN A P
: Active : : Read : Active : : : : : : : : Precharg(% :
o S e
5 1 /T /T /T T T T 7 .\ \u /] | PRECEdely=3
| ! ! N ! | ) ) ! ! ! ) ) ! ! N " | I . CE Latency =3
RE ’7|7>\: [Z7 7T N A L T T T T N L Burst Length = full page
cE 277X A LT A VA A EZ= Vinor ViL
W T NN LT N T T AL L
AaBs) 2\ [ AL LT LY 77\
Address llm”ll"’lm . . A . . ; :
DQMB AL R /

T T
1 1

Dout ———————————— Adhge —

! 1 1 1

| |

T T T T T T
! 1 1 1 1 1 1 1 1 1 1 1
Din | | | | e. -a+1 -a+2 -a+3 -a+4 -a+5 -a+6 . _-“-‘—‘—‘—‘—‘—-an -a+2 -a+3 -a+4 -a+5 |
' ' ' ' ' ' ' ' '

|
T
1
|
! ' ' ! ' ! ' ! ' ! '
Bank 0 Bank 0 Bank 1 Burst stop Bank 1
Active Write Active Precharge
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Auto Refresh Cycle

SYLTES oV S
SN TN N TN NS T
RE |Ai /| T Ai /| T T T |Ai /| T T T |Ai /| /i v' T T
o8 227 NI [T TN, [T 7 T T NN, LT
W N LT N L N NG N
ABS) LT 7 TN LN L
Address m'll@"lllll
DQMB />\ ! | | |
Dn b1 L
DOUt : : 1 1 1 1 1 |t 1 1 1 Hilh-zl 1 1 1 1 : : : 2 a+1
T A RN ! boT
‘ " A ‘R fresh ‘ Re Aﬁve Rfad Refresh cycle and
ﬁr:ec:g;%e o Refres Aulo Refresh Bank 0 Bank 0 Read cycle

RE-CE delay=2
CE latency=2
Burst length=4
= ViHor ViL

Self Refresh Cycle

SREX

CKE—'_'_'_\ CKE Low CWM&/ R

ST/ \ mwz S\ BT\

| TN 7777877777 ”/IAVI/)I T2\

s N N

N A Y N A
RN 77777 T TN 777770

R A e L L 2

DQMB 77777077 NG00 70 2000700707255

cK MMWML_IW

s Q3

IN_LL
YN
N Lz

A11 (BS)

. 1 1 1 1 ( Vo IR ! (! |
o ) RS |
Dout P ——— § —<—High-Z{t——— § ;
- -y T T Tt : -
H ‘Rp ! H [ HE : : : :tF{C H H : . :
+ * + + Self refresh cycle
Precharge command Self refresh entry Self refresh exit Next  Self refresh entry Next Auto RE CE de|ay 3
If needed command ignore command clock command clock refresh ——
or No operation enable enable CE Latency =3

Burst Length = 4
=Viyor V),
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Clock Suspend Mode
tcesp tcEH tces
0 1 2 4 1|5 6 7 |8 T) 10 11([12 13 14 15 16 17 18 19 20
CK
OE T TN T T T TN T T T T T 7 7 7 1 Readoyde
s T\ /L \L /LT 77\ /i T\ /] | RETrdeay=s
== | | | | E latency=2
D v NN ' NS/ NS Lo N L e Burst length=4
CE L\ L L X VAR AV 2= Vin or ViL
W 7\ 7 N\ 77\ LA /[
AT1(BS) |A: /I 1 T i />\: ! \/l T T |/: \i kl I /i KI/ 1
Address 7 XRa) (CaX XD
A, L e e S Y /4 \ R Y /. .
Dot ————————F—F—F—+—a Xa+1Xa+2  Xa+3)~ ﬂm i
. I I I I I I I I I [ 1 I "High-Z | I I I [ | I
Din 1 1 1 ! 1 1 ! ! 1 1 1 1
i Bank0 Acti Ilk i Acl +Ik g k0I Bank1 Rad* i i i i I i
! an| ive clocl ! ive clocl anko | an| o suspendl Read suspend Banki Banko ! I Earliest Banki !
I Active suspend start : suspend end Read ! Active : start ! ond Read Precharye | Precharge !
I Vo S N ' L L 1 1 1 L 1 1 Witecyde
s 77N\ /T X 7\ /T 7\ /T T T\ /T gj-CEde'ay=2
- T T | T T | T T | T T T | T T | | | | | E|atency=2
RE /\! /[ 7/ \! L 7/ \! / . /\: /L Burst length=4
cE 7, & A\ /TN N /X 7 N Z = Vmer Vi
W/ I P, VI
A11(BS) AL/ AL /X /I \'_Z, 7\
Address | T 1 | T T | T T 1 T f T
DQVB AL AL L L/
Dout : : : 1 : : : 1 1 1 |H|th 1 1 1 1 1 1 1 1
Din — ' ' —

Bank0 Active clock
Active  suspend start

} +

Active clock Bank0 Bank1 Wmesuspend Write suspend  Bank1 Banko
end Write Precharge

supend end Write Active

Earliest Bank1
Precharge
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Power Down Mode

CKE o N\ o T
s TN\ e TN T
Re N\ /7 NG TN [T,
e 7 7T \Z3Z T
RN 7 § R i 7
A11 (BS) MW A . />\ .
e e
DQMB AL
Din — { —
Dout e ————— {7 Hgh 2=
'L A T " Power down cydle
Facige command  Powerdoun oy rugsen | BECEdelayss

Active Bank 0 CE |atency=2
Burst length=4

= Vinor ViL

Power Up Sequence

48 49 50 51 52 53 54 55

oK _sumwmwm

CKE —Sth — — {7 —
7 o 7 N
EZVA L227225_ 1777 N L7222, % N L7722 L
EZV/V:/AE/I . 2 NN 7 W/ G
787777 N7/ . 7z v D /7777
Address ZVW AW
DQMB—SVV'H::EEEEEEEEES"' ——
Dot | f— r
| d + e $ I 1F{c I + ItRSA: +
All banks  Auto Refresh Auto Refresh Mode register Bank active
Precharge Set If needed
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Physical Outline

HB526C264EN
Unit; MM
Front side inch
» 133.37 £0.15
i 5.251 + 0.006 o
3.00 typ :
0.118typ | (DATUM -A-) 2o
1 . max
: » (63.67) | 0115max = ||
ol ! (251) /
= £1E
by %/ /A /// E[E
8| Component area 85
I} ‘c_) <~ S
vl 7 / ,
U T 1 ffTifriied
A N ~N B A A
11.43 54.61 1.27+0.10
~0.450 1.450 - 2.150 - 0.050+0.004
Backside 127.35+£1.15 _
5.014+0.045
p=S 24 63.00+0.10
Sg 210118 +0.003
3 H SO0 \J o0 ono ) O e i i
3= 8lo
=} ~[N wlo
~—|lc N|B
Y Zla
Y o
A Y
(DATUM -A-)
Detail A Detail B Detail C
8 § 427 R FULL (DATUM -A-) R FULL
Slo ™ 00503 s L
s Lo o|S \ \ Y 0.039
0 (R Lol ole
(=] 1 1
s +H z,' [] []
y L1 Q= [ . 535 A 835
B — NfO 0o ™ T 0™ T
. ola RIS 0.250 g 0.250
" Y S|le _plllg200£0.10 slg L 4175
i i H|H 0.079 +0.004 H|H 0.164
1.00 + 0.05 @ 8 @ 8 _ 2.00+0.10
0.039+0.002 ' sl wlo T 170,079 +0.004

Note: Tolerance on all dimensions * 0.13/0.005 unless otherwise specified.

58
HITACHI




HB526C264EN-10IN, HB526C464EN-10IN

HB526C464EN
Unit; Mm.
Front side inch
o 133.37 £0.15 _
+
3.00 typ | 5.251 + 0.006
0.118typ ! A-
: (DATUM A ) 4.00 max o e
: 63 67 _ 0.157 max
< " (2.57)
(=) =)
Sle =
HlH Component area EIE
S|= Front) 3=
/ o /
‘ T u (IS ‘
‘ c \i_B A
- . P 54.61 _ 1.27+0.10 P
0.450 1.450 2.150 0.050 * 0.004
Back side 127.35+1.15
- 5.014%0.045 o
3 24+¢3.00+0.10
= 21$0118+0.003
(=)
Bl g RGBT | T T 89 A i \
S|
~ls wlo
) Component area ~IR
(Back) @
“A /
i, ,
W _(DATUM -A)
Detail A Detail B Detail C
S § 127 R FULL (DATUM -A-) R FULL
Sle 0,050 |3 74 1.00
+H |11 S 1= \ 0039 || o
3l I LS ' /
i - =3
= S5 Il qu Il q1
y 1 gl . - 6.35 . ~ 6.35
' ols Q8 0.250 S 0250
n Y Sle ][, 200+0.10 slg ||l 4178
( i aln 0.079 £ 0.004 H+H T 0164
1002005 | | &8 &8 _ | | 200+0.10
0.039+0002" ' ols olo 0.079 + 0.004
Note: Tolerance on all dimensions *+ 0.13/0.005 unless otherwise specified.
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When using this document, keep the following in mind:

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

2. Allrights are reserved: No one is permitted to reproduce or duplicate, in any form, the whole or part of
this document without Hitachi’s permission.

3. 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.

4. 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.

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

6. MEDICAL APPLICATIONS: Hitachi’s products are not authorized for use in 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 products in MEDICAL
APPLICATIONS.
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Revision Record

Rev. Date Contents of Modification Drawn by Approved by
1.0 Feb.7,1997 Initial issue S. Tsukui K. Tsuneda
2.0 Mar. 14,1997 Change of Serial PD Matrix T. Sato K. Tsuneda

Change of Block Diagram
Absolute Maximum Ratings
Vi -05t0+3.8Vto-05to+4.6V
Vppo: -0.5t0 +4.5Vto-0.5t0 +4.6 V
Addition of note1
Recommended DC Operating Conditions
V,max: 48Vito4.6V
V., min: -1.5Vio-03V
Addition of notes2, 3
DC Characteristics (HB526C264EN)
Addition of I, max: 680 mA
loc, max: 16 mA to 24/16/240 mA
Addition of I, max: 56/280 mA
Addition of I, (CE = 2) max: 520 mA
Addition of I, (CE = 3) max: 800 mA
Addition of I,.; max: 560 mA
Addition of I, min: —10 pA
Addition of I, max: 10 pA
Addition of notes1 to notes7
DC Characteristics (HB526C464EN)
Addition of I, max: 960 mA
lec, max: 32 mA to 48/32/480 mA
Addition of I, max: 112/560 mA
Addition of I, (CE = 2) max: 800 mA
Addition of I, (CE = 3) max: 1080 mA
Addition of I,.; max: 840 mA
Addition of I, min: —10 uA
Addition of I, max: 10 uA
Addition of notes1 to notes7
Capacitance (HB526C264EN)
C,;; G, max: 60 pF to 61 pF
C,; max: 45 pF to 54 pF
C,, max: 25 pF to 34 pF
Addition of G, max: 45 pF
Addition of G, max: 20 pF
C,o; max: 20 pF to 12 pF
Capacitance (HB526C464EN)
C,;, G, max: 100 pF to 101 pF
C,; max: 60 pF to 54 pF
C,, max: 45 pF to 34 pF
C, max: 35 pF to 45 pF
Addition of G, max: 25 pF
C,o; max: 27 pF to 19 pF
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Revision Record (cont.)

Rev. Date Contents of Modification Drawn by

Approved by

3.0 May. 15,1997 (referred to HM5216805/HM5216405 rev. 3.0) T. Sato

Change of Serial PD Matrix
Addition of notes2

AC Caracteristics
Addition of t, min: 0 ns
Addition of t,, max: 7 ns
Addition of t,s min: 3 ns
Addition of t,, min: 1.5 ns
Addition of t,.g min: 3 ns
Addition of t,.s, min: 3 ns
Addition of toy, min: 1.5 ns
Addition of t.s min: 3 ns
Addition of t, min: 1.5 ns
Addition of t;, min: 105 ns
Addition of t.,s min: 60 ns
Addition of t,; max: 120000 ns
Addition of tg,sc max: 120000 ns
Addition of tz., min: 30 ns
Addition of t;; min: 45 ns
Addition of t,,, min: 30 ns
Addition of t;;, min: 30 ns
Addition of t; min: 1 ns
Addition of t; max: 5ns
Addition of tg.r min: 64 ns
Addition of note1 to 5

Relationship Between Frequency and Minimum Latency
lsrex 1010 2
loge 11 tO 1
Addition of I 7
Addition of lyqy: O
Addition of lp5: 1
Addition of I, (CL = 3): -2
Addition of I, (CL = 2): —1
Addition of Iy,: O
Addition of ICBD: 1
Addition of Ig:

Addition of lgs (CL 3). 2
Addition of l¢z (CL = 2): 1
Addition of I g, (CL = 3): 3
Addition of I g, (CL = 2): 2

Addition of lpgy,: O
Addition of note1 to 2
Change of description for Self-refresh

K. Tsuneda

4.0 Nov. 1997 Change of Subtitle
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