HB526R864ESN-10H/10/12

4,194,304-word x 64-bit (Non Parity)x 2-bank Synchronous
Dynamic RAM Module

HITACHI

ADE-203-671A (2)
Rev. 1.1
Feb. 20, 1997

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
(HM5216405TB) sedled in TCP package and 1 piece of seriadl 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)
O Lead pitch: 1.27 mm
e 3.3V (z0.3V) power supply
e Clock frequency : 100 MHz / 83 MHz
» JEDEC standard outline unbuffered 8-byte DIMM
* LVTTL interface
» Databuswidth: x 64 (non parity)bit
+ Single pulsed RAS
e 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 Sequentia/interleave
» Full page burst length capability
O Sequentia burst
O Burst stop capability
+ Programmable CAS latency: 1/2/3
e 4096 refresh cycles. 64 ms

o
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o 2 variations of refresh
O Auto refresh
O Self refresh

Ordering Information

Type No. Frequency Package Contact pad
HB526R864ESN-10H 100 MHz 168-pin dual lead out socket type Gold
HB526R864ESN-10 100 MHz

HB526R864ESN-12 83 MHz

Pin Arrangement

1pin 10 pin11pin 40 pin 41 pin 84 pinJ

ohh bbb lo

ofF— ?o

I§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 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 Vs 54 Vs 96 Vs 138 Vs
13 DQ9 55 DQ16 97 DQ41 139 DQ48
14 DQ10 56 DQ17 98 DQ42 140 DQ49
15 DQ11 57 DQ18 99 DQ43 141 DQ50
16 DQ12 58 DQ19 100 DQ44 142 DQ51
17 DQ13 59 Voo 101 DQ45 143 Voo
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Pin Arrangement (cont)

Pin No. Pin name  Pin No. Pin name  Pin No. Pin name  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 CKE1 105 NC 147 NC
22 NC 64 \V% 106 NC 148 Vs
23 A% 65 DQ21 107 Vs 149 DQ53
24 NC 66 DQ22 108 NC 150 DQ54
25 NC 67 DQ23 109 NC 151 DQ55
26 Voo 68 \V% 110 A 152 Vs
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 S1 156 DQ59
31 NC 73 Voo 115 RAS 157 Voo
32 A% 74 DQ28 116 Vs 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 Vo 120 A7 162 \V%
37 A8 79 CK2 121 A9 163 CK3
38 A10 80 NC 122 All 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
HITACHI
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Pin Description

Pin name Function

AO to All Address input
0 Row address AO to A10
O Column address A0 to A9
0 Bank select address Al1l

DQO to DQ63 Data-input/output

S0toS3 Chip select

(CS0 to CS3)

RAS Row address strobe

CAS Column address strobe

WE Write enable

DQMBO to DQMB7
(DQMO to DQM7)

Input/output mask

CKO to CK3 Clock input

(CLKO to CLK3)

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
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Serial PD Matrix

Byte No. Function described Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO Notes
0 Number of bytes utilized by module 0 0 0 1 0 1 0 1 21
manufacturer
1 Total number bytes in serial PD device 0 0 0 0 1 0 0 0 256byte
2 Memory type 0 0 0 0 0 1 0 0 SDRAM
3 Number of row addresses 0 0 0 0 1 0 1 1 11
4 Number of column addresses 0 0 0 0 1 0 1 0 10
5 Number of DIMM banks 0 0 0 0 0 0 1 0 2
6 Module data width 0 1 0 0 0 0 0 0 64
7 Module data width(continued) 0 0 0 0 0 0 0 0 0(+)
8 Module supply voltage/interface levels 0 0 0 0 0 0 0 1 3.3V
9 System clock cycle time
10 ns 1 0 1 0 0 0 0 CL=3
12 ns 1 1 0 0 0 0 0
10 Access time from clock
8 ns 1 0 0 0 0 0 0 0 CL=3
9.5ns 1 0 0 1 0 1 0 1
11 SDRAM DIMM configuration type 0 0 0 0 0 0 0 0 None
12 Refresh rate/type 1 0 0 0 0 0 0 0 Normal
(15.625 ps)
Self refresh
13 SDRAM module attributes 0 0 0
14 SDRAM device attributes: General
15 SDRAM device attributes: 0 0 0 1
minimum clock delay, back-to-back
random column addresses
16 SDRAM device attributes: 1 0 0 0 1 1 1 1 1,2,4,8,
Burst lengths supported full page
17 SDRAM device attributes: number of 0 0 0 0 0 0 1 0 2
banks on SDRAM device
18 SDRAM device attributes: 0 0 0 0 0 1 1 0 2,3
CAS latency
19 SDRAM device attributes: 0 0 0 0 0 0 0 1 0
CS latency
20 QRAM device attributes: 0 0 0 0 0 0 0 1 0
WE latency
Note: 0: Serial data, “driven Low”
1. Serial data, “driven High”
Serial-PD Data is not protected.
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Block Diagram

RAS, CAS, WE
o |
st | |
CS Ccs [} CS
DQMBO DQM |-{DQm DQMB4 DQM DQM
Q M M e Q M g M o
4/ROWRS |00 100 4|R32 0 R35| 100 100
DQO 10 DQ3 eV 03 [to 103 DQ3210 DQ35 &V 5 103 to /03
cs cs cs cs
DQM |1 pom DQM DQM
4 RAORT oo M| oo PV 4R3610R39| g D9 | |oq D
DQ4 to DQ7 e/ AAA,—] I DQ36 to DQ39
to /03 to /03 to /03 to /03
cs cs cs cs
DOMB1 DQM | 1pom DQMB5 DQM DQM
4|R8 to R11 D2 D18 4/R40 to R43 D10 D26
1100 1100 1100 1100
DQ8 10 DQIL &=V, ji03 to 103 DQ40 10 DQ43 &~ to 1/03 to /03
CS CS CS CS
DQM — DQM DQM DQM
D012 t0 DOIS 4R1210R15| /09 D3 | |woo D19 DA 10 DQ47 4 R44 10 RAT| /~g D11 | |00 D27
to /03 to /03 to /03 to /03
. |
s | |
cs cs cs cs
DQMB2 DQM | 1pQm DQMB6 DQM DQM
Q My M oo Q M5 1PM g
4|R16 10 R19| 00 100 4|R48 0 R51| )00 100
DQ16 o DQ1Y ¢734—"VV\— 03 to 103 DQ48 10 DQSL &——"VVV— 03 to /03
CS CS CS CS
DQM | 1pom DQM DQM
4R2010R23|00  2° | [yoo 0% 4R5210R55| g D13| | qq D29
DQ20 to DQ23 &/ AAA—] I DQS52 to DQS5
to /03 to /03 to /03 to /03
cs cs cs cs
DQMB3 DQM |{bom DQMB7? DQM DQM
024 10 D027 e IF2ORT o0 D6 | |yoo D22 o o 4RSGIORS9) 00 D14| |jop D3O
Q2410 DQ27 &1V 5 03 [to 103 Q56 10 DRSS &~ \VV— 5 1103 to /03
CS CS CS Ccs
PV o T1PM bas PM 15[ 12 pas
D028 to DO31 4R2810 R31|}/09 | |voo DGO t0 D063 4 R60 10 RE3| |5 | |woo
to /03 to /03 to /03 to /03
AO to ALl &—————————B=A0 to A11(DO to D31) Serial PD

CKEO &——————————®CKE (D0 to D15)

Vbp
CKE1 CKE (D16 to D31)
R100 CLK (DO, D16)
CLK (D8, D24)
CKO
R101 CLK (D1, D17)
CLK (D9, D25)
R102 CLK (D2, D18)
CLK (D10, D26)
CK1
R103 CLK (D3, D19)
CLK (D11, D27)
R104 CLK (D4, D20)
CLK (D12, D28)
CK2 R105 CLK (D5, D21)
CLK (D13, D29)
R106 CLK (D6, D22)
CLK (D14, D30)
CK3
R107 CLK (D7, D23)
(

CLK (D15, D31)

SCL—#=| SCL j, SDA|-—#= SDA

A0 Al A2

T
SAO SAL 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.

*DO0 to D31 : HM5216405
U0 : 24C02
C0toC31:0.33 uF
RO to R63, R100 to R107 : 10 Q

R200 : 10kQ
VoD Vpp (DO to D31)
COto C31
Vss Vss (DO to D31)
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Command Operation, Mode Resistor Configuration and Oper ation

Refer to the HM 5216405 Series data sheet.

Absolute Maximum Ratings

Parameter Symbol Value Unit
Voltage on any pin relative to Vg Vi, -0.5to +4.6 \Y,
Supply voltage relative to Vg Voo -0.5t0 +4.6 \%
Short circuit output current lout 50 mA
Power dissipation P, 16 w
Operating temperature Topr 0 to +65 °C
Storage temperature Tstg —-551to0 +125 °C

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

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 \Y, 1,3

Notes: 1. All voltage referred to Vgg
2. V,, (max) =5.5V for pulse width <5 ns
3. V, (min) =-1.0 V for pulse width <5 ns

HITACHI
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DC Characteristics (Ta=0to +65°C, V,;, =33V £03V,V=0V)

HB526R864ESN
-10H/-10 -12
Parameter Symbol Min Max Min Max Unit Testconditions Notes
Operating current lecr — 2320 — 2000 mA  Burstlength=1 1,2,4
tge = MiN
Standby current lece — 9% — 96 mA CKE=V,, 5
(Bank Disable) te = mMin
— 64 — 64 mA CKE=V, 6
CLK =V, or V,, Fixed
— 1280 — 1120 mA CKE=V,, 3
NOP command
tex = mMin
Active standby current lecs — 224 — 224 mA CKE=V, 1,2
(Bank active) tex = min, 1/O = High-Z
— 1440 — 1280 mA CKE=V,, 1,2,3

NOP command
tex = min, 1/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 mMmA  tgc =min
Self refresh current lccs — 64 — 64 mA  V,2V,,-02V 7
ovsy,<02V
Input leakage current I, -10 10 -10 10 HA  0<VinsVy,
Output leakage current lo -10 10 -10 10 MA  0<Vout<Vy,
I/O = disable
Output high voltage Vou 24 Vg 24 Vyy V loy =—2 MA
Output low voltage A" 0 04 O 04 V lo. =2 mMA

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 kswbd
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Capacitance (Ta=+25°C, V,, =33V £0.3V)

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=0to +65°C, V,;, =33V £0.3V,V=0V)

HB526R864ESN
-10H/-10 -12

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

(CL=2) tog 15 — 18 — ns 1

(CL=3) teg 10 — 12—
CLK high pulse width tern 3 — 4 — ns 1
CLK low pulse width tene 3 — 4 — ns 1
Access time from CLK

(CL =2) (-10H) tac — 9.0 — 12 1,2

(CL = 2) (-10) the — 95 — 12 ns

(CL=3) the — 8 — 95
Data-out hold time ton 3 — 3 — ns 1,2
CLK to Data-out low impedance s 0 — 0 — ns 1,2,3
CLK to Data-out high impedance (CL=2, 3) t,, — 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 tan 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
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AC Characteristics(Ta=0t065°C, V,;,=3.3V £ 0.3V, V4, =0V) (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 typ 30 — 36 — ns 1
bank)
Precharge to active command period trp 30 — 36 — ns 1
The last data-in to precharge lead time trwt 15 — 18 — ns 1
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: 1.4V
* Input waveform and output load: Seefollowing figures

input output

28V ! \ | ! 80% DQ 50 Q
| | 0, O ®

Vss m 1 s

|
|

o cL
| |

| |

O +14V

10
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Relationship Between Frequency and Minimum Latency

HB526R864ESN

Parameter -10H/-10 -12
Frequency (MHz) 100 66 33 83 55 28
tex (NS) Symbol 10 15 30 12 18 36 Notes
Active command to column taeo 3 2 1 3 2 1 1
command (same bank)
Active command to active command g 9 6 3 9 6 3 = [tras T+ trpl
(same bank) 1
Active command to precharge tras 6 4 2 6 4 2
command (same bank)
Precharge command to active tre 3 2 1 3 2 1 1
command (same bank)
Write recovery or data-in to topL 2 1 1 2 1 1 1
precharge command (same bank)
Active command to active command tg, 2 2 1 2 2 1 1
(different bank)
Self refresh exit time | srex 2 2 2 2 2 2 2
Last data in to active command | npw 5 3 2 5 3 2 = [top, * trel
(Auto precharge, same bank)
Self refresh exit to command input I 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) lhze — 2 2 —
Last data out to active command | apr 1 1 1 1 1 1
(auto 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 -1
Column command to column lccn 1 1 1 1 1 1
command
Write command to data in latency lweo 0 0 0 0 0 0
DQM to data in loo 0 0 0 0 0 0
DQM to data out loop 2 2 2 2 2 2
CKE to CKE disable leie 1 1 1 1 1 1

HITACHI
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Relationship Between Frequency and Minimum L atency (cont)

HB526R864ESN

Parameter -10H/-10 -12
Frequency (MHz) 100 66 33 83 55 28
tex (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 o 0 0 0 0 0 0
Power down exit to command input I, 1 1 1 1 1 1
Burst stop to output valid data hold

(CAS latency = 3) lask 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) oo — 2 2 — 2 2
Burst stop to write data ignore lssw 0 0 0 0 0 0

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

HITACHI
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Timing Waveforms

Read Cycle
tex
tekH tekL
tre
— Vi
CKE P— ™
trep
tcs| fen tes| ten tes| ten tes| ton
S G s W T G —
tes| e
tes| ten %H——-—»V tcs| teH tes| e
RAS /éat j[é
tes| len tcs| teH tcs| te
T | VT 7 /i
CAS
tes| ten tcs| ten tes| ton
Z %EC& -
WE KZ w7
tas| taH tas| tan ‘ ‘ ‘ tas| taH ‘ tas| taH
| |
ALl 2 ¥ ﬁt‘ j( /V )4
tas| taH ol t
q tas| taH ‘ ‘ ‘ tas| tan ‘ AS| AH
A10 % %j T/ /V 7 % %
tas| taH tas| taH ‘ ‘ ‘ ‘ tas| tan
Address % ﬁ[-_‘ Sé
tcs ten
e
DQM 7 ,
I
DQ(input)
tac tac tac thz
DQ(output)
tac
e ton ton t(:,H tOH
t =
Bank 0 Bank 0 Lz Bank 0 Burst length = 4
Active Read Precharge BankO Access
9 U= ViH or ViL

HITACHI
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Write Cycle
tek
tokH teky
CLK J_\_/_ﬁ[_/_\_/_\_/_\_/—\_/l_\_/_\_/—\_/—\_/—\_/—\_/_L
RC
— Vi
CKE traAS trp
treD
tcs| tcH tcs| teH tcs| tcH tcs| tcH
|
tcs| teH
tcs| tcH ] tcs| tcH tcs| teH
RAS 7N \% %)
tcs| teH 5 tcs| teH tcs | tcH
i tes| teH i i -
-~
CAS Z A, % 7 K2 7
tcs| tcH tcs|tcH
> tcs| teH tcs| teH I
. e >
tas| taH ‘ tas| taH | ‘ ‘ ‘ tas| taH tAs | taH
?L_+<—>
All / %f\ / /?2;\ )
tas| taH tas | taH
‘ tas| taH ‘ ‘ ‘ tas| tAH i
tas| tAH tas| tAH tas| tAH
|
Address @EA Sé ﬁ[-_‘ % /j; Z E Z
tcs tcH
oam 7 2] "
T I
Ips| toH |Ips| ton |'DS| toH |'DS| to
DQ(input) q
A
tRwi
DQ(output)
Bank 0 Bank 0 Bank 0 Burst length = 4
Active Write Precharge Bank0 Access

[J=ViHorvi

14
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Mode Register Set Cycle

.0 1

2 3 4 5 6 7 8 9

TS I O O O

10 .11 12

13

14

5 16 17 18

CKE —F Mu 1

cs

SRR

>

RAS

N

=

7

o

CAS

4

WE

72N

X
Z
\%

\% ¢

£

%

7

2

A11(BS)

N

\ %

\

Address

50,0 i e

DD

DQM

;

|A|

DQ(input) ———+———— b 043 ) o (o2 b+3)
' ' ' ' ' ' Hich-z — ' ' ' ' ' '
DQ(output) : ; ; : : ; ; : g : ; ; 1 1 1 1 1
! Yoot ek I ! ' ' ' ' '
4 RP ARSA4 RCD A Output mask trcp =3
Precharge Mode  Bank1 Bank 1 CAS -
If neede?j register Active Read CAS Latency =3
Set Burst Length = 4

: ViH or ViL

HITACHI
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Read Cycle/Write Cycle

T B i e o e RN T
SN NN NN st
RS Z2\ L7270 DA LZZ7T \ L7 D A L7 sk enath =4
cAS 2277 NZZZN_ LT ZZZA._ NN, 7Tz Ve
e L L i/i 777N L

A11(BS) / ZN \Z | 7 W‘ 7T X

Address 77 77XF ’/I ’/Ilm 0-(/‘ sl

DQM 1 i m\ i \ \ \ \ \ \
DQoutpUy—+—— @@@ EGEGEEMGDE[NE

DQUnput) L : : _ Highz | oo
| Bank0 | | Bank0 1 Bankl | | Bank 1 Bank0 | oBank1 | Bank 1 | | Bank1 | |
' Active | ' Read ' Active | | Read Precharge ' Read ' Read ' ' ' Precharge '
i i i i i i | | | i i i i i i i

Write cycle
RAS-CAS delay = 3
CAS Latency = 3

i Burst Length = 4

: =ViyorViL

RAS / /:V/X§

cas N I N2
WE i /
A11(BS)W/\3 i
Address 7R 7 1@’/[1@ W
DOM ! N/

i T T i \ 7 \ 7 7 7 7 i i T T i
High- Z
DQ(output) — 1 1 l ‘ 7 ‘ l 7 l g l 7 ‘ 7 T l l l
| | | | | | | |
PQ(input) — — E@@ ! m«m«mmmmvmm‘ T
i i i i i i i i i i
Bank 0 Bank 0 Bank 1 Bank 1 Bank 0 ank 1 Bank 1 ank
Active Write Active Write Precharge Write Write Precharge

HITACHI
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Read/Single Write Cycle

7 8 9 10 11 12 13 14 15 16 17 18 19 20

RAS
CAS
WE
Al1(BS) | ! |
Address ‘ A
N Y s N
DQinput) ———————————————————)
Bank 0 Bank 0

Write  Read

DQoutput) ——— G DADE2aT)-

) 7 /

\AAAAN %
7 X2 &
AL LZZ27N @

& arDarzXa+3)—+—

Bank0 ! Bank 1

Bank0 | I Bank0 ! Bank1l | !
X ) " | | Precharge|  Precharge |
|

CKE 1 Viy !

CAS

NN S E

WE !

Y4

\Z
] et A
AL1(BS) 2N [ Ny N

Address 777 XRaX 777 XCaX RbY.

DQM A\l ‘ ‘ 1
DQ(input) —————————————— @ —b ¢

DQ(output) —————————————@_XatD——a+3—

| | | | | | | | | | | | |
Bank 0 Bank 0 Bank 1 Bank 0 Bank 0 Bank 0 Bank 0
Active Read Active Write Write  Write Precharge

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

Burst Length = 4
=VjgorVy

HITACHI
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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

e

cs
RAS

é

A
CAS 2/
WE 227
AILBS) ZJAL [ ‘ SISt s
Address ‘ LURCaX R L
oo 277770 777 L
DQnpuy L L L L L L a2

DQ(output) ——————————a at3 )

! ! I I I I I I ! ! ! !
! Bank0 | | BankO ! Bank1l i Clock i | Bank0 ! ! ! | Bank0 | Bank1l |
: Active I I Read : Active | i Suspend | I Write : : : : 1 Precharge | Precharge 1
] I I ] I i I I i I i I ] I

CKE —Viy

P
NS

NN
PULP |

PEPN |
§
N

IS

Cs
RAS L
CAS 7
WE 7 O
ALLBS) 2.V |
Address (CaXZ(RD)
DQM 7~ ‘ ‘ ‘ : Al | /: \ | //‘ : ‘/>\1 | | | /‘
DQGput) . . (5 Yatlfar2(ard—
DQ(output) —————————————{(a)er )
‘ Bar‘]ko ‘ ‘ Bar‘\kO Bank 1 ‘ ‘ ‘ ‘ Bank 0 ‘ BanLO
Active Read Active Write Precharge
Read/Burst write cycle
RAS-CAS delay = 3
CAS Latency = 4
Burst Length = 4

EA=Viyorvy

T\

ISNINIS
Nl

HITACHI
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Full Page Read/Write Cycle

CLKMWMMWLW

oKE Vel T T T W T T " Read oycle
s\ N T WEQS f‘:s delay =3
RAS 720\ L7777 O[T T O Burstfeﬁgfﬁ full page
cas 22T ZA_LTT < 47 T % = Vior Vi
We Z 7 \ZZZT L, 37 LI/,

A11(BS)W/>\1 L7770 7T X2 A 74

wress 2N XX DN L2

DQM I I R R R R
DQ(output) —————t——————t—+—3 .’ﬂ
bt L g L
T Banko | | Bank0 | Bank1 | ] ] S ] ] ] | Burststop  Bank1 | !
; Active ; ; Read ; Active ; ; ; ; ; ; ; ; Prechargg ;

CKE MW W T T T T T T T T writeoyle
L\ FRSGASaeey=s
| L [ | M~ | CASlLatency=3

A : : T 3 V A 3 ‘ Burst Length = full page
%2 PTG U=V or Vi
9% N L L
‘ N |
Address Illﬂmm’lll@ A
DQM S N N N N “ N S S N N
DQ(output) 3 3 — Figh-Z _ 3 R
DQ(input) ——— ﬂ. —
Bank 0 Bank 0 ' Bank 1 Burst slup B;nk 1
Active Write Active Precharge

HITACHI
19




HB526R864ESN-10H/10/12

Auto Refresh Cycle

RS D L7222, (777777 777777 7 777777777 777N 77

CAS L | NN, L N, 7 2 N L

WE /AL L2777 727 X
A11(BS) : ! m‘ ‘ /
waness 77 el 772777 7772777772277 7.7 727 77 T 7 7 7N X K '/////////

DQM

S S S A S S O S B
DQ(output) 3 3 : : 3 : : : : : — High-Z — : T : : 3 3 3 a Xa+l
| ; ; o ; | " ; ; ; ; | | | | ; ;
A trp I\ RC tRe A A
Precharge Auto Refresh Auto Refresh Active reaq Refresh cycle and

Bank 0 Bank0 Read cycle
RAS-CAS delay=2
CAS latency=2
Burst length=4
=Vigor Vi

If needed

Self Refresh Cycle

CLK MMMM

SREX

cm‘———T—f\cwww% /TTYZWTM_JU —
cs ‘ 2z \_@v 7\
NG, /X/ 7
A7 ]]/%\V]A? b7
7777], NS
w1 9) 220N 7727777777 7 7T T,
weitvess 777 Wemalg77772 7277777727277 ST T 7,
bQu 777272772772 7Z777 777877777 77 7 N7 77 7,
DQUnpuy - {1

R S 1% s

DQ(output) ‘ ‘ ‘
"Tre ‘ ‘ ‘ tRC+ %

SENENIN

4
L
\%

g
§§>
NN ,< RN
NESENSEEN

ﬁﬁsﬁﬁ%ﬁ%

P —— R
‘ irp ‘ ‘ ‘ ‘
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
=V or Vi,

HITACHI
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Clock Suspend Mode

tces

10 11 TZ 13 14 15 16 17 18 19 20

‘ SN N NS
RAS ZZ\ L 7 N L 77\ L ‘/A
cas 227 L] )T
WE 227 C 7 & N\ 77775
A11(BS) ZZZA! /£ L LT X 7T \_Z 4
Address ‘ ‘ 77
DQM A: P o P :/

DQ(output) — -

DQ(input) L L : | Highz . ‘ ‘

Bank0 Active clock

!

i

I

I

T

1

1 i

i

i

I Active suspend start
L i i

i

1

i

i
Active clock Bank0
suspend end Read
] h h

!

Bankl Read suspend‘ Readsuspend Bankl Bank0 |
Ac\\ve tart end

T
I
T T

| | |

i Earliest Bankl

Read Precharnge

T
i

|

i

! Precharge

7

i

i

T

|

s ZIA /T X A /i Z 7 /] \ /!
ws ZA L L N N
CAs 7 X N ‘ ANV X
WE 22 e ZAN : Z AN/ N,
ALES) Z\| [ 777N/ A\ L 7
Address 7 )RR\ 77 X CaXRBY,
DQM 7N S S S S O/
DQoutput) ————+ L 3 e 3 S
bQ(input) ——————————(a ’IIIIIIII/@GI —

}

Bank0  Active clock
Active  suspend start

Active clock Bank0 Bankl — Write suspend Write suspend  Bank1 Banko
star end Write Precharge

supend end Write Active

Earliest Bankl
Precharge

Read cycle
RAS-CAS delay=2
CAS latency=2
Burst Iength 4
=ViHor ViL

Write cycle

RAS-CAS delay=2

CAS latency=2
Burst length=4
2= Vi or ViL

HITACHI
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Power Down Mode

oo LML WL L

CKE ! ! i CKE Low “ : ; ;
S T\ N\ AT NS
RAs LA L7277 2 N/,
s NZZZ] BT <
WE /4 7 )% X
NLES) 777NN A7 7
Address A7 ﬁ(l"\’: aW
DQM ‘ 3¢ ‘
DQ(input) ﬁ
DQ(output) _— { f— High-z———
4 e ‘ ‘ | PLWemWn cycle
:‘;‘rnegggé%e command Power down entry ﬁ%‘ggre?(?twn w_o AS delay=3

CAS latency=3
Burst length=4

U= Vin or Vi

Active Bank 0

Power Up Sequence

48 49 50 51 52 53 54 55

ok — s_|—|_|—|_|—|_|—|_|—|_|—|_|—|_|—|_|—|_|—|_|—|_|—m u—u—u—u—m_l—u—m_
CKE —S hle — 1 ;S S ‘ T
s T NN N 1T NN
ws 7 72722, s [77) T2 L7772 L.
s 70T AL L7 Q770 L7777
WE Z2 ¢ A 7 Xz 7 ey v N L Xz
Address Z V M A V‘ ‘ ‘
DQM _S ﬁvm ‘ S S 1 1 1 1 1 1
pQ — 3 T-Hugh z- —
MRS ! " r T
4 tre tre trsA
All banks  Auto Refresh Auto Refresh Mode register Bank active
Precharge Set If needed
HITACHI
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Physical Outline

Unit: mm/inch

Front side
P 133.35 .
5250 4.80 max »
300 | 127.35 o 0.189max | [
0.118 5.014 Protective cover*1l
707777
IS
g% /Component area (Front) S
o[ 0N
o o
v /y vy
] NV T H\H\HHHHHHHHHHHHHHHHHHHHHHHHHHK\H O Ao s OO 84 i
A A
C \i B \u
8.89 _ | j1-43 36.83 P 54.61 1.27£0.10 _ ||
0.350 0.450 1.450 o 2.150 0.050 £0.004
P 1157
4.550
Back side
2-¢3.00
2-¢0.118
3 e R e
8 h oo
<12 SR
o N~ ™~ oo
—|O < 8
Component area (Back) &S
52] A
Note: 1. Protective cover material will be Fe-Ni or stainless steel.
Detail A Detail B Detail C
£|E
E|E ‘ 1.00
3|3 I ! |
| E|E ) ! ‘
n O |
y 883 0
°ls "~ 6.35 [ 6.35
0[O == O[O ) ==
Y 8|S 0.250 QS i 0.250
i — - Sle o] [42.00+0.10 sl 2.00 + 0.10
++# T 770079 £ 0.004 +| H il 0.079 + 0.004
1.0010.05= R CE]
0.039 + 0.002 | |
Mo MmO
HITACHI
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When using this document, keep the following in mind:

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

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

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

Circuitry and other examples described herein are meant merely to indicate the characteristics and
performance of Hitachi’s semiconductor products. Hitachi assumes no responsibility for any intellectual
property claims or other problems that may result from applications based on the examples described
herein.

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

MEDICAL APPLICATIONS: Hitachi’ s products are not authorized for usein MEDICAL
APPLICATIONS without the written consent of the appropriate officer of Hitachi’s sales company.
Such use includes, but is not limited to, use in life support systems. Buyers of Hitachi’s products are
requested to notify the relevant Hitachi sales offices when planning to use the productsin MEDICAL
APPLICATIONS.
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Revision Record

Rev. Date Contents of Modification Drawn by Approved by
1.0 Oct. 8,1996 Initial issue T.Sugano K. Inoue
1.1 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: t,,, tot,,,
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