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4,194,304-worck 64-bit (Non Parity% 2-bank Synchronous
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Description

The HB526R864ESN belongs to 8 byte DIMM (Dual In-line Memory Module) family, and has been
developed a as optimized main memory solution for 8 byte processor applications. The HB526R864ESN is
a 4M x 64 x 2 banks Synchronous Dynamic RAM module, mounted 32 pieces of 16-Mbit SDRAM
(HM5216405) sealed in TCP package and 1 piece of serial EEPROM (24C02) for Presence Detect (PD).
An outline of the HB526R864ESN is 168-pin socket type package (dual lead out). Therefore, the
HB526R864ESN makes high density mounting possible without surface mount technology. The
HB526R864ESN provides common data inputs and outputs. Decoupling capacitors are mounted beside
each TCP on the module board.

Features

» 168-pin socket type package (dual lead out)
0 Lead pitch : 1.27 mm
e 3.3V (x0.3V) power supply
» Clock frequency : 100 MHz / 83 MHz
» JEDEC standard outline unbuffered 8-byte DIMM
* LVTTL interface
» Data bus width:x 64 (non parity)bit
+ Single pulseRAS
» 2 Banks can operate simultaneously and independently
» Burst read/write operation and burst read/single write operation capability
» Programmable burst length: 1/2/4/8/full page
» Programmable burst sequence
O Sequential/interleave
» Full page burst length capability
0 Sequential burst
0 Burst stop capability
« Programmabl€AS latency: 2/3
* 4096 refresh cycles: 64 ms
» 2 variations of refresh
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0O Auto refresh
0O Self refresh

Ordering Information

Type No.

Frequency

Package

Contact pad

HB526R864ESN-10H
HB526R864ESN-10
HB526R864ESN-12

100 MHz
100 MHz
83 MHz

168-pin dual lead out socket type

Gold

Pin Arrangement

1pin 10 pin1lpin 40 pin 41 pin 84 pinJ

o é[ﬁ::]g él Ii Ii] IL]O

o ?Zﬁ:ﬁ:ﬂ I ?O

l;ss pin 94 pin 95 pin 124 pin 125 pin 168 pinCI

Pin No. Pinname  Pin No. Pinname  Pin No. Pinname  Pin No. Pin name
1 Vs 43 Vs 85 Vs 127 Vs
2 DQO 44 NC 86 DQ32 128 CKEO
3 DQ1 45 S2 87 DQ33 129 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
9 DQ6 51 NC 93 DQ38 135 NC
10 DQ7 52 NC 94 DQ39 136 NC
11 DQ8 53 NC 95 DQ40 137 NC
12 Ve 54 Ve 96 Ve 138 Ve
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
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Pin Arrangement (cont)

Pin No. Pinname  Pin No. Pin name  Pin No. Pinname  Pin No. Pin name
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 CKEL 105 NC 147 NC
22 NC 64 Vs 106 NC 148 Vs
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 Ves 110 Voo 152 Ves
27 WE 69 DQ24 111 CAS 153 DQ56
28 DQMBO 70 DQ25 112 DQMB4 154 DQ57
29 DQMB1 71 DQ26 113 DQMB5 155 DQ58
30 S0 72 DQ27 114 ST 156 DQ59
31 NC 73 Voo 115 RAS 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 A4 77 DQ31 119 A5 161 DQ63
36 A6 78 Vs 120 A7 162 Vs
37 A8 79 CK2 121 A9 163 CK3
38 Al10 (AP) 80 NC 122 All (BS) 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
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Pin Description

Pin name Function

A0 to A1l Address input
Row address A0 to A10
Column address AO to A9
Bank select address All

DQO to DQ63 Data-input/output

S0 to S3 (CS0 to CS3) Chip select

RAS Row address strobe

CAS Column address strobe

WE Write enable

DQMBO to DQMB7 (DQMO to DQM7) Input/output mask

CKO to CK3 (CLKO to CLK3) Clock input

CKEO/CKE1 Clock enable

SDA Data-input/output for serial PD

SCL Clock input for serial PD

SAO0 to SA2 Serial address input

Voo Power supply

Vs Ground

NC No connection

4
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Serial PD Matrix**

Byte No. Function described Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl 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 0 0 0 0 1 0 1 1 0B 11
bits

4 Number of column 0 0 0 0 1 0 1 0 0A 10
addresses bits

5 Number of banks 0 0 0 0 0 0 1 0 02 2

6 Module data width 0 0 0 40 64

7 Module data width 0 0 0 0 0 0 0 0 00 0(+)
(continued)

8 Module interface signal 0 0 0 0 0 0 0 1 01 LVTTL
levels

9 SDRAM cycle time
(highest CE latency)

-10H, -10 (10 ns) 1 0 1 0 0 0 0 0 AO CL=3
-12 (12 ns) 1 0 Co
10 SDRAM access from Clock

(highest CE latency)

-10H, -10 (8 ns) 1 0 0 0 0 0 0 0 80
-12 (9.5 ns) 1 0 0 1 0 1 0 1 95
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 pus)
Self refresh

13 SDRAM width 0 0 0 0 0 1 0 0 04 x 4
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 1CLK

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 SDRAM device attributes: 0 0 0 0 0 1 1 0 06 2,3

CE latency
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Byte No. Function described

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0 Hex value Comments

19 SDRAM device attributes: 0 0 0 0 0 0 0 1 01 0
CS latency
20 SDRAM device attributes: 0 0 0 0 0 0 0 1 01 0
W latency
21 SDRAM module attributes 0 0 0 00 Non buffer
22 SDRAM device attributes: OE Ve +10%
General
23 SDRAM cycle time
(2nd highest CE latency)
-10H, -10 (15 ns) 1 1 1 1 0 0 0 0 FO CL=2
-12 (18 ns) 0 0 1 1 0 0 0 0 30
24 SDRAM access from Clock
(2nd highest CE latency)
-10H (9 ns) 1 0 0 1 0 0 0 0 90
-10 (9.5 ns) 1 0 0 1 0 1 0 1 95
-12 (10 ns) 1 0 1 0 0 0 0 0 AO
25 SDRAM cycle time 0 0 0 0 0 0 0 0 00
(3rd highest CE latency)
Undefined
26 SDRAM access from Clock 0 0 0 0 0 0 0 0 00
(3rd highest CE latency)
Undefined
27 Minimum row precharge time
-10H, -10 0 1 1E 30 ns
-12 0 0 1 0 24 36 ns
28 Row active to row active min
-10H, -10 0 0 0 1 0 1 0 0 14 20 ns
-12 1 1 0 0 18 24 ns
29 RE to CE delay min 1 1 1E 30 ns
30 Minimum RE pulse width
-10H, -10 0 0 1 1 1 1 0 0 3C 60 ns
-12 1 48 72 ns
31 Density of each bank on 0 0 1 08 32M 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 Rev.1
63 Checksum for bytes 0 to 62
-10H 1 0 0 45
-10 1 1 0 1 0 4A
12 1 1 1 0 0 0 0 0 EO
6
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Byte No. Function described Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0 Hex value Comments
64 Manufacturers JEDEC D code 0 0 0 0 0 1 1 1 07 HITACHI
65to 71 Manufacturers JEDEC D code O 0 0 0 0 0 0 0 00
72 Manufacturing location x x X X X X X X XX 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 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 1 0 0 1 0 52 R
79 Manufacturer’s part number 0 0 1 1 1 0 0 0 38 8
80 Manufacturer’s part number 0 0 1 1 0 1 1 0 36 6
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 1 0 0 1 1 53 S
84 Manufacturer’s part number 0 1 0 0 1 1 1 0 4E N
85 Manufacturer’s part number 0 1 0 1 1 1 1 1 5F —
86 Manufacturer’s part number 0 0 1 1 0 0 0 1 31 1
87 Manufacturer’s part number
-10H, -10 0o o 1 1 0 O 0O o0 30 0
-12 0 0 1 1 0 0 1 0 32 2
88 Manufacturer’s part number
-10H 0o 1 o0 O 1 o o0 o0 48 H
-10, -12 0o o 1 o0 O O o o0 20 (Space)
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) **
95 to 98 Assembly serial number *S

99 to 125 Manufacturer specific data  *°

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

127 Intel specification CE# 0O 0 0 O O 1 1 0 o086 CL=2,3
latency support
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Notes: 1. All serial PD data are not protected. 0: Serial data, “Low level”, 1: Serial data, “High level”

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

Byte 93 (Manufacturing date-year code) ex: 61h shows year 97, 62h shows year 98.
Byte 94 (Manufacturing date-week code) ex: 0Bh shows week 11, 24h shows week 36.
Bytes 95 through 98 are assembly serial number.

All bits of 99 through 125 are not defined (“1” or “0").

I
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Block Diagram

RAS, CAS, WE
S0
s [ il 1
cs cs cs cs
DQMBO DQM Hoom DQMB4 DQM Hoom
© 4| ROtoR3 2 oo M b © 4|R32 to R35| M o N
1100 | |voo 032 to QIS 1100 | oo
DQOto D3 eV W15 03 to 1103 ST VYV o o3 to /03
cs cs cs cs
DQM Hoom DQM Hoom
4 R40R7 oo P [ oo PV 4RIWRI 00 P9 | 0o O
DQ4 to DQ7 e——AAA—] H DQ36 to DQ39 e—-— AN\ H
to 103 to 1103 to 103 to 1103
L [ 1 [ L [ 1T [
Cs Cs 5 Cs
SR T oo e DO & o o Ra3 oo i
to D2 D18 o D10 D26
1100 1100 1100 1100
DQ8toDQ1L 101103 [0 103 DQ4010 DQ43 &A= W5 103 [t 103
cs cs cs cs
DQM Hoom DQM Hoom
4R12to R15 D3 D19 4 R44 to R47 D11 D27
DQ12 to DQ15 oo |-{!rc0 DQ44 to DQ47 e——AN—]'0 | |00
t0 1/03 to 1/03 to 1103 to 1103
- | |
© \ w T 1
cs cs cs [
DQMB2 DQM Hoom DQMB6 DQM Hoom
Q My M b0 Q Mo [P pes
4|R16 10 R19| 00 100 4|R48 0 R51 0 100
DQ161oDQ1oe VW0 1103 [ 103 DQ48 10 DQSL e—A—"VWW—,5 103 [0 03
cs cs cs cs
DQM Hoom DQM Hoom
5070 0 Do23 «_4 R 10823100 R 4R5210RS5| o0 D13| |, 50 D29
H ——AM— H
Q2010 0Q to 1103 to 1103 DQ52 10 DRSS to 1103 101103
L [ 1 [ L [ 1T [
cs cs Ccs cs
D o RaT P e B e o i
to D6 D22 o D14 D30
1100 1100 1100 1100
DQ2410DQ27 VW0 1103 [t 03 DQS6 10 DQSY e——" VW5 103 [0 03
cs cs cs cs
DQM Hoom DQM Hoom
4R28 to R31 D7 D23 4 R60 to R63 D15 D31
DQ28 to DQ3L /oo || voo DQ60 to DQ63 e——AAN—] OO ||veo
to 1103 to 1103 to 1103 to 1103
A0 to A1l &———® A0 to A11(DO to D31) Serial PD
CKEQ ————————— CKE (D0 to D15) SCL—»| SCL ;g SDA [«t—#= SDA
Vob
A0 AL A2
% R200 S/LO sx‘u sx‘xz
CKE1 CKE (D16 to D31)
R100 Notes :
CLK (DO, D16) 1. The SDA pull-up resistor is required due to
CKO R101 gti g?‘ Bif‘/; the open-drain/open-collector output.
CLK (D9: D25) 2. The SCL pull-up resistor is repommended
3102 CLK (D2, D18) bheciuse of the normal SCL line inacitve
oK1 CLK (D10, D26) igh” state.
R103 CLK (D3, D19)
CLK (D11, D27) DO to D31 : HM5216405
R104 U0 : 24C02
gti (g‘l‘éDégg COtoC31: 0.33 uF
cKz R105 Sk §D5 521)) RO to R63, RL00 to R107 : 10 Q
. R200 : 10k
CLK (D13, D29)
R106
CLK (D6, D22) v Vpp (DO to D31)
K3 CLK (D14, D30) oD
R107 CIK (07, D23) CotoC3L
CLK (D15, D31) Vss »-Vss (D0 to D31)
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Command Operation, Mode Resistor Configuration and Operation

Refer to the HM5216405 Series data sheet.

Absolute Maximum Ratings

Parameter Symbol Value Unit

Voltage on any pin relative to Vg V; -0.5to +4.6 \Y,

Supply voltage relative to Vg Voo —0.5to0 +4.6 \Y,

Short circuit output current lout 50 mA

Power dissipation P, 16 w

Operating temperature Topr 0 to +65 °C

Storage temperature Tstg -55to +125 °C

Recommended DC Operating ConditiongTa = 0 to +68C)

Parameter Symbol Min Typ Max Unit Notes

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

Input high voltage Vi, 2.0 — 4.6 \% 1,2

Input low voltage vV, -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) =-1.0 V for pulse width <5 ns

10
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DC Characteristics(Ta = 0 to +68C, V,;, =3.3V+ 0.3V, V,;=0V)

HB526R864ESN
-10H/-10 -12
Parameter Symbol Min Max Min Max Unit Test conditions Notes
Operating current lect — 2320 — 2000 mA  Burstlength =1 1,2,4
trec = Min
Standby current lecs — 96 — 96 mA CKE=V,, 5
(Bank Disable) tex = Min
— 64 — 64 mA CKE=V, 6
CLK =V, orV,, Fixed
— 1280 — 1120 mA CKE=V,, 3
NOP command
tex = Min
Active standby current lecs — 224 — 224 mA CKE=V,, 1,2
(Bank active) tex = min, I/O = High-Z
— 1440 — 1280 mA CKE=V,, 1,2,3

NOP command
tex = min, I/O = High-Z

Burst operating current

(CL=2) leca — 2320 — 2000 mA ty=min,BL=4 1,2, 4
(CL=3) leca — 3120 — 2640 mA
Auto refresh current lecs — 2080 — 1760 mA  t,.=min
Self refresh current lecs — 64 — 64 mA  V,2V,,-02V 7
ovsy, <02V
Input leakage current I, -10 10 -10 10 HA 0<Vin<Vy,
Output leakage current lo -10 10 -10 10 HA  0<Vout<Vy,
I/O = disable
Output high voltage Vou 24 Vo 24 Vy, V loy = =2 MA
Output low voltage Voo 0 04 O 04 V loo =2 MA

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

One bank operation.

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

No o sMwDd

11
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Capacitance(Ta = +25C, V,, = 3.3 V£ 0.3 V)

Parameter Symbol Typ Max Unit Notes
Input capacitance (Address) C. — 180 pF 1,3
Input capacitance (RAS, CAS, WE, CKE) C, — 180 pF 1,3
Input capacitance (CS) Cs — 60 pF 1,3
Input capacitance (CLK) C. — 60 pF 1,3
Input capacitance (DQM) Cs — 40 pF 1,3
Input/output capacitance (DQO to DQ63) Cio1 — 27 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.

AC Characteristics (Ta = 0 to +68C, V,; =3.3V+ 0.3V, V,;=0V)

HB526R864ESN
-10H/-10 -12

Parameter Symbol Min  Max Min  Max Unit  Notes
System clock cycle time

(CL=2) teg 15 — 18 — ns 1

(CL=3) tex 10 — 12 — ns
CLK high pulse width tekn 3 — 4 — ns 1
CLK low pulse width tere 3 — 4 — ns 1
Access time from CLK

(CL = 2) (-10H) the — 9 — 12 ns 1,2

(CL = 2) (-10) the — 95 — 12 ns

(CL=3) tac — 8 — 9.5 ns
Data-out hold time ton 3 — 3 — ns 1,2
CLK to Data-out low impedance t., 0 — 0 — ns 1,2,3
CLK to Data-out high impedance (CL = 2, 3) tz — 7 — 9 ns 1,4
Data-in setup time tos 2 — 3 — ns 1
Data in hold time ton 1 — 1 — ns 1
Address setup time tas 2 — 3 — ns 1
Address hold time o 1 — 1 — ns 1
CKE setup time tees 2 — 3 — ns 1,5
CKE setup time for power down exit teesp 2 — 3 — ns 1
CKE hold time teen 1 — 1 — ns 1
12
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AC Characteristics (Ta = 0 to 65C, V,, =3.3V+ 0.3V, V=0 V) (cont)

HB526R864ESN

-10H/-10 -12
Parameter Symbol Min  Max Min  Max Unit  Notes
Command setup time tes 2 — 3 — ns 1
Command hold time ten 1 — 1 — ns 1
Ref/Active to Ref/Active command period tre 90 — 108 — ns
Active to precharge command period tras 60 120000 72 120000 ns 1
Active to precharge on full page mode trasc — 120000 — 120000 ns 1
Active command to column command (same treo 30 — 36 — ns 1
bank)
Precharge to active command period tre 30 — 36 — ns 1
Write recovery or data-in to precharge topL 15 — 18 — ns 1
command
Active (a) to Active (b) command period trro 20 — 24 — ns 1
Transition time (rise to fall) t; 1 5 1 5 ns
Refresh period trer — 64 — 64 ms

Notes: 1. AC measurement assumes t; = 1 ns. Reference level for timing of input signals is 1.40 V.
2. Access time is measured at 1.40 V. Load condition is C, = 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. t. defines CKE setup time to CKE rising edge except power down exit command.

Test Conditions

* Input and output timing reference levels: 1.4 V
* Input waveform and output load: See following figures

input output
28V | | | | 80% DQ 50 Q
| |
| | 0 O
Vss 20% T W—-0 +1.4vV

|

|

o cL
| |

| |

13
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Relationship Between Frequency and Minimum Latency

Parameter

Frequency (MHz)

HB526R864ESN
-10H/-10 -12
100 66 33 83 55 28

tek (NS) Symbol 10 15 30 12 18 36 Notes

Active command to column command  tg,
(same bank)

3 2 1 3 2 1 1

Active command to active command tee
(same bank)

9 6 3 9 6 3 = [tans + teo)
1

Active command to precharge command tg,g
(same bank)

Precharge command to active command tg,
(same bank)

Write recovery or data-in to precharge  ty,
command (same bank)

Active command to active command trro 2 2 1 2 2 1 1
(different bank)
Self refresh exit time | srex 2 2 2 2 2
Last data in to active command | apw 5 3 2 5 3 2 = [top, + trel
(Auto precharge, same bank)
Self refresh exit to command input lsec 9 6 3 9 6 3 = [ted
Precharge command to high impedance
(CAS latency = 3) lhze 3 3 3 3 3 3
(CAS latency = 2) lizp — 2 — 2

Last data out to active command (auto |5
precharge) (same bank)

Last data out to precharge (early

precharge) (CAS latency = 3) lep -2 2 2 2 2 =2

(CAS latency = 2) lep - -1 1 — -1 -
Column command to column command |, 1 1 1 1 1 1
Write command to data in latency lweo 0 0 0 0 0 0
DQM to data in lon 0 0 0 0 0 0
DQM to data out loop 2 2 2 2 2 2
CKE to CKE disable e 1 1 1 1 1 1
14
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Relationship Between Frequency and Minimum Latencycont)

HB526R864ESN

Parameter -10H/-10 -12
Frequency (MHz) 100 66 33 83 55 28
tek (NS) Symbol 10 15 30 12 18 36 Notes
Register set to active command trsa 1 1 1 1 1 1
CS to command disable leon 0 0 0 0 0 0
Power down exit to command input lpec 1 1 1 1 1 1
Burst stop to output valid data hold

(CAS latency = 3) lssr 2 2 2 2 2 2

(CAS latency = 2) losr — 1 1 — 1 1
Burst stop to output high impedance

(CAS latency = 3) s 3 3 3 3 3 3

(CAS latency = 2) lasn — 2 2 —
Burst stop to write data ignore lssw 0 0 0 0 0 0

Notes: 1. tgpep O tggp are recommended value.
2. When self refresh exit is executed, CKE should be kept “H” longer than |, from exit cycle.

15
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Timing Waveforms

Read Cycle

tek
tokH ekl
CLK J_\—/_SE—/_\—/_\—/_\—/_\—/T\—/_\—/_\—/—\—/_\—/
RC
tRAS trp
treo
tcs| teH tcs| teH tes| ten

¢ tes| tcn
tes| teH — tcs| tcn tcs| teH
RAS A % //( % %t
tes| ten tes| ten tcs| teH
[~ tes| tcH ':—»4—-1 }
CAS Z4 \ G\ Y Z //T/ 7
tcs| ten tcs| teH e tcs| te
cs| teH
wezz | Kz X T
tas| taH tas| taH ‘ ‘ ‘ tas| taH ‘ tas| tAH
7, - -« |
ALl 2\ Y% %t‘ ! 12 Y,
tas| tam ‘ ‘ ‘ ‘ el t ‘ tas| taH
% tas| tan As | tAH e >
Al10 /3{‘ % /J‘V
las| taH tas| taH ‘ ‘ tas| taH
Address %ﬁ[‘_‘ 56 36
tcs tcH
DQM
I I
DQ(input)
tac tac tac thz
- n@CﬁQ@Q@Q@
tac
toH toH toH toH
t =
Bank 0 Eanlé 0 t Bank 0 g;aslfoleﬁljgctgss‘l
Active eal Precharge [_J=ViHor Vi

16
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Write Cycle
tek
tekn tok
ck -/ N\ (/A A (I W/ S NV N UV NV U W/
RC
— Vin
CKE ( trAS trp
RCD
tcs| tcH tcs| tcH tcs| tcH tcs| tcH
T
s 1 i, T T

tcs| tcH
tcs| tcH tcs| tcH

tcs| tcH tcs | tcH

\
S
g
g
\
N

tcs| tcH tcs | tcH
tcs| tcH tcs| tcH I

\

Wy
A
igh
%1 \
N

tas| tAH taH

tas| taH f
A10 - T %

; i }
tas| tAH tas| taH ‘ ‘ tas | tAH

Address ﬁk ﬁ[‘A %
fcs CH
oo 2

tps| toH_[ps| ton Ds| toH |IDs| toH

DQ(input) F >’< % 4‘

tas| tAH tas| tAH
-
All V

tas| tAH

tAs | tAH

tas| taH

N

k

X,
S

topL
DQ(output)
Bank 0 Bank 0 Bank 0 Burst length = 4
Active Write Precharge BankO Access
[J=VinorVi
17
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Mode Register Set Cycle

RAS

|A|
crs 7277
=

JEY

. e o
we V Nz Xz :
WS 27727777770 NZZZT NZZZZZT
Address 777 )uaiaX, 7777 2cotey(rn) '
DQM 27T T T NG/ RN
DQ(input) : b
DQ(output) . ; — # . — Higsh-z .
ARl R Reb h ompumek gepe3
it hecaed fogisier Adte: Read CAS Latency =3
Set Burst Length = 4

= Vin or Vi

18
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Read Cycle/Write Cycle

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

CLK
CKE = | VI 1 i i i i i i i i i i i i i i i i i i i T Read cycle
N | ; ; | ; | ; ; | | ; ; | ; | ; ; ; | ; . RAS-CAS delay =3
S LML LN NS N/ N N M/ | CASLateney =3
RS ZZA L7 DA LZZ7 T\ LT N N L2 Bt et = 4
cas 227, A T L L 7 EA= Vi ori
We 277 NZZZT | N ? SN LN s

ALL(ES) 2\ [T \Z / ZYINY I

wichess 777002 777 NCaX D) ‘M } 7777777
DQM 72777 200N L | o
DQOUPUY——————— G arT)ar2)ard) mmmcmmmmmm-

DQUnpu) ——— L L] ez |
1 Bank0 1 Bank0 | Bank1 1 ank 1 Bank 0 1 Bank1 Bank 1 1 1 Bank 1 1
' Active | ' Read | Active | } Read  Precharge ' Read | Read | ' } Prechargg }
CKE VW T Wrieayde
o I i i ! i ! i i ! i I i ! i ! i 1 i ! 1 ' RAS-CAS delay =3
cs TN/ TN N TN NN NLT T T L/ T CASlLatencey =3
RAS 7\ 7 XA L 7 XA L | N Burst Length = 4
T s s s s S —— DZ3= Vi or V
CAs TN LT N T XL LN N, e
WE 2277 X2 /X / 2N ﬁ \i LN\ L L 3

W) Z2A | L2 IZT T X A§/43 T
witess Z &N 20 '//Am />-<// B

DOM

I I
i T T i 7 7 \ 7 7 7 7 7 \ i i T T i
H| h- Z
DQ(output) —+——+———— S R —— ——
| | | | | | | |
PQ(input) ——————— E@@ ! G-G-GE'GD<ENW ﬁ‘ R
i i i i i i
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

o 1 2 383 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

CLK

CKE T T IR
cs T\ NSNS \ NN
RAS 2\ L7777 XA £ 77 % NN LT
cas 20 XA LT X 2\ / T—T <z
We 2] "2 D 2NV N L7\ L7
A11(BS) v/ N2 AL/ L g X
Adiress ZNREN N CaX DB 222 27 G\ CaX.

DQM 22 2N RRV// /747 N /7 R R R /1 /// 41/ 47
o ——
S e @
oxe —
cs LN N A e
Ras ZZ\L_L TXALL 7 X AL
cas T XN, 7T AL LN T X
We 220 X7 T} AL LT

AIES) N [N, L7 N />\ /77A3 i L7770\ L

Address 22 XR:aX . XC:aX XR:b)
DQM 2222277777777 [T\l L7 ‘A ‘ ‘
DQ(inpuy ::11*1:*11@%@@31
DQoutput) ———————————@ Jarth)——@dF————————

Read/Single write cycle
RAS-CAS delay = 3
CAS Latency =3

Burst Length = 4
=VigorV
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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
CLK

NI SN I S
cs |\l | | IR
RAS 722\ ¥ ‘
CAs 27 1%
WE ZZ7, 7
A11(BS) Z . : V2
Address ‘ ‘ WA, AN
DM TN L T IR
GO RS S S S S S Y o7
o0oupu) ——————— (DB

DO D Eme om e bmme DD mme g

CKE —Vj

|

SNINE

P
NS

ISISISINESNY
ISISINISS

N
\
N

o ‘
CAS
WE
A11(BS)
Address ‘ ‘ ‘ ‘ ‘ : ‘ ‘ : ‘ ‘ ‘
DOM 777777777777 [T\ L7777, L L
bQlnput) ————— (5 YarTfar2ar3)
DQoutput) ———+—+—————{ @@

I i l I
Bank 0 Bank 0 Bank 1 Bank 0 Bank 0
Active Read Active Write Precharge

Read/Burst write cycle
RAS-CAS delay = 3
CAS Latency = 4
Burst Length = 4
EA=Vior vy

NN |
PN
NN

7N
7.
74
20,

i
5
N
8
3

21
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Full Page Read/Write Cycle

CKE 1MWl T 1 T 1 o T W T T I 1 Readcycle
o i 1 1 i 1 i 1 1 1 1 1 1 1 I W RAS-CAS delay = 3
G S N R SN I R N I : ; CAS Latency = 3
RAS : : . //l ; ; , ; . 4 //“/ 4 4 . . //} . )XJ . /. Burst Length = full page
s 2T W/ 5% T 27 BA=Vworu
We 227 22T T\ 2] LN/,
A11(BS) LN T XL A 74
Address I/@'Il/[//m'lllm L /SV R e T —
DQM i i i i i i i
DQ(output) — ] —t @.’Eﬂﬂ@ 1 1
bQUnpuy L Lt 4 bbb T hgn, L I
Bank0 | | Bank0 | Bankl | o e o " Burststop  Bank1 |
Active | 1 Read 1 Active | 1 1 1 1 1 1 1 Precharge 1
s s O S A D R R T
| Lo i i {— i i

T W RAS-CAS delay = 3
! ! ! . CAS Latency =3

Burst Length = full page

: T X [ I=VinorViL
WE ‘ : %\, N LN
A11(BS)m§ ‘ A / \% ‘ Aﬂ/: ‘ // ‘</
Address 27/ Xra X2 2X caX 2 Xro X, A
DQM /&‘ Lo I N R
e —— ;1111‘Wﬂ;f;11 Se——
DQ(inpu0) ————————(a_Xar1Xar2 Xars Xara Xars Xare X I Hart Xare Xars Xara Yars J——————
Eé’&? garko ' Baks st §?§§hérge
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Auto Refresh Cycle

CKE — v, - ‘ ‘ N R
S TN/ T\ — 074 B R S s e N T4 e NG S R B
RAS ‘ L : ! 7 z
crs 2 & ‘ A L -l e
We ZZNL L2227 774 7
Al11(BS) N |
Address Cra} X CaX 22222
DOM | | | |
DQ(input)
DQ(output) ; 1 1 1 High-Z — ; ; ‘ ‘ ; 1 1 a Xatl
‘ ' tep ‘ HtRC! ‘ Y
Precharge Auto Refresh Auto Refresh Active reaq Refresh cycle and
If needed Bank 0 Bank 0 Read cycle

RAS-CAS delay=2
CAS latency=2
Burst length=4
2= Vin or ViL

Self Refresh Cycle

CLK ) SS |_||_SS__||_||_||_||_||_||_
CKE_—g—i—\ CLK Low ;

f—“@‘ Mu |
N\ v

s\ /T \ v |
RS 720770 LT8F H/W 07 7 WV
CAS 7] Nz L7777 /AV/X VY NV
WE 22N/ 7 Xy o o VAR
AL (BS) KX 27 700 LYY
Address . o\ N
DQM LY. oY, Y,
DQ(input) ) ) Y
PQloutpu) —— y High-Z:¢ ( ————
. trp ! . ! ! Tt . ! ! !
RC Rcf f Self refresh cycle
Precharge command ~ Self refresh entry Self refresh exit Next  Self refresh entry Next Auto  RAS-CAS delay = 3
If needed command ignore command clock command clock refresh ——
or No operation enable enable CAS Latency = 3

Burst Length = 4
=Viyor Vi

HITACHI
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Clock Suspend Mode

; ; | i i i i Read cycle
| ! | N ! | RAS-CAS delay=2
RAS Z7A [T 7777777 77| AL L, T \_LZZZ, Burs lengincs
S 2| "L LT NS LT EA= Vi ori
WE 271 X A T |\ L,
ALL(BS) ZZZA_ /7 N L 7T \_ L 4
boM 7 77\ T S S S W /. R WA W / /1
DQ(output) — — a (b_Xo+1Xb+2Xb+3)

: | Hghz | 3

I I I
Bankl Read suspend] Readsuspend Bankl BankO |
tart | end

i
|
i
|
Bank0 Active clock Active clock Bank0 |
Read Precharge | Precharge
|
i
i
T
i
i

1 i :
DQ(input) — 1 |
1 ! |
3 | i ! Earliest Bank1 i
1 ! |
\ i |
1 1 |

! Acljve Su‘spends‘\art :suspengend Bead § A(‘:live ! s‘ !
CKE I R R N R Y/ A N P Write cycle
S ZDLS ¢ T 74BN B E VAV B el
RAS m‘ L L 77 \_L 7T\ L N, Burst length=4
cxs 22 2\ D[ N7 N i wor
WE 222 X ARV, 2N/ LN
ALBS) ZZN (7777777777 N[ 777 N\ L 7| ‘
nidress 72 XRBRZLZ777 770 X CBXRBX 27 Z777 TR 27 7
pou 7 R '
D A .20 S S A S
DQ(input) ————————+—+<@ XarXar2X 222207 %a+3Xb Yo+ DXp+2Xo+d————
Bant() Aiiveclock Aclivectck Bjnko Binkl Wrileispend Write suspend  Bank1 Banko Earliest Bank1
Active  suspend start supend end Write Active start end Write Precharge Precharge
24
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Power Down Mode

CKE ‘ : : CKELow  ((
s T\ \_e
RAS LN, [ 2R { L
s T T A <
WE LN Lozl Nl 7 X
NLA(BS) 7NN T 777 107 N/
Address ‘ ‘ A ‘ A(I‘?: aW ‘ 77
DQM A
DQ(input) — 19
DQ(output) ‘<_;_l_>‘ {§— High-Z ‘ 1 1
I ' t ! X | ‘ : ‘ ‘
‘ RP ‘ ‘ Power down cycle
Precharge command ~ Power down entry Pov(;/er down RAS-CAS delay=3
If needed mode eX|,tAct|ve Bank 0 CAS Iatency 3
Burst length=4
U= Vin or ViL

Power Up Sequence

48 49 50 51 52 53 54 55
cLK As_l—uw—u—u—u—u—mu—u—u—u—u—u—u—l_ﬂ_
CKE —Shvm — — 1 — T
s T NN N Al
%ZV”* 222N N L7220 7 L L7227 L
os 72 L 7A_[77 V77722 | L7777
WE%‘/A/ g Xz 7 Xl v N L X

Address ZV m AV ‘ ‘
DQM _S VLVIH ‘ i«)«)i i i 1 1 1 1 1
o (= e
O S S S O
All banks  Auto Refresh Auto Refresh Mode register Bank active
Precharge Set If needed
25
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Physical Outline

Unit; MM
Front side inch
P 133.35 .
5.250 480 .
3.00 127.35 0.189
0.118" 5 014 Protective cover*l
E|E
219 Component area (Front) S g
® | 5|
o o
‘ U T T \4\HHHHHHHHHHHHHHHHHHHHHHHHHH\ﬂ\HlHHHHHHHHHHHHHHHHHHHHHHHM’HHHMHHHH\HH\HHHH ‘
A A
C \ii A
8.89 _ 11.43 | A 54.61 1.27£010 _ ||
0.350 0.450 1.450 o 2.150 0.050 £0.004
A 115.7
4.550
Back side
2 - 93.00
2-¢0.118
28 S MO O O IIITS9
’I/ 85 oo
" 42 NS
, c NN oo
—|O < 8
/ Component area (Back) QS
2 7 %
Note: 1. Protective cover material will be Fe-Ni or stainless steel.
Detail A Detail B Detail C
£l
E|E ‘ 1.00
38 x| % i L e
0o ©| <
N E|E Y 1 ‘
(o !
I = 0
°ls ~_6.35 [ 6.35
v 08 ™0.250 FIE] i 70.250
i — S 212 | |.200+0.10 212 ' | ,2.00£0.10
+[+ ' 770.079 + 0.004 + |+ ol 0.079 + 0.004
1.00 +0.05, B9 Q18
0.039 + 0.002 [ eiba.
Mo 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 one is permitted to reproduce or duplicate, in any form, the whole o
this document without Hitachi’s permission.

Hitachi will not be held responsible for any damage to the user that may result from accidents g
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
performance of Hitachi's semiconductor products. Hitachi assumes no responsibility for any inte
property claims or other problems that may result from applications based on the examples des
herein.

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

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 compan
Such use includes, but is not limited to, use in life support systems. Buyers of Hitachi's products
requested to notify the relevant Hitachi sales offices when planning to use the products in MED

APPLICATIONS.
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Revision Record

Rev.

Date

Contents of Modification Drawn by

Approved by

1.0

Oct. 8, 1996

Initial issue T. Sugano

K. Inoue

11

Feb. 20, 1997

Addition of HB526R864ESN-10H Series

Correct error
The type number of SDRAM in Block diagram
: HM5216805 to HM5216405

AC Characteristics
Addition of t,. (CL = 2) (HB526R864ESN-10H)
max: 9.0/12 ns
Change of symbol: tg,, to t,s,

K. Tsuneda K. Tsuneda

2.0

Jun. 3, 1997

(referred to HM5216405/HM5216805 Series Rev.3.0)  S. Tsukui
Change of Serial PD matrix

AC Characteristics
tac (CL =3) max: 8/9.5nsto 7.5/9 ns

K. Yoshizaki

3.0

Jul. 25, 1997

(referred to HM5216405/HM5216805 Series Rev.4.0)
Change of Serial PD matrix

AC Characteristics
t,c (CL=3) max: 7.5/9 nsto 8/9.5 ns

28

HITACHI



