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1,048,576-word x 64-bit x 2 bank (Non Parity) Synchronous
Dynamic RAM Module
168-pin JEDEC Standard Outline Unbuffered 8 byte DIMM
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Description

The HB526A264EN belongs to 8§ Byte DIMM (Dual In-line Memory Module) family, and has been
developed as an optimized main memory solution for 8 Byte processor applications.

The HB526A264EN 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 pieces of serial EEPROM (24C02) for
Presence Detect (PD). An outline of the HB526A264EN is 168-pin socket type package (dual lead out).
Therefore, the HB526A264EN makes high density mounting possible without surface mount technology.
The HB526A264EN provides 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)
— Lead pitch: 1.27 mm
e 33V (+/-0.3 V) supply
¢ Interface: LVTTL
¢ (Clock frequency: 100MHz/83MHz
e Data bus width: X 64 (Non Parity) bit
e Single pulsed RAS
¢ 2 Banks can operates 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 sequential: Sequential/interleave
¢ Full page burst length capability: Sequential burst/burst stop capability
* Programmable CAS latency: 2/3
® 4,096 refresh cycles: 64 ms

e 2 variation of refresh: Auto refresh/Self refresh
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Ordering Information

Type No. Frequency Package Contact pad
HB526A264EN-10 100 MHz 168-pin dual lead out socket type Gold
HB526A264EN-12 83 MHz
Pin Arrangement
Front side
Back side
O I:::::];lnlp:::::::]% O
1pin 10pin 11 pin 40 pin 41 pin 84 pin
85pin 94 pin 95 pin 124 pin 125 pin 168 pin
Pin Arrangement
Pin No. |Pin Name Pin No. (Pin Name Pin No. |Pin Name Pin No. |Pin Name
1 Vg 13 DQ9 25 NC 37 A8
2 DQO 14 DQ10 26 Ve 38 A10
3 DQ1 15 DQ11 27 WE 39 NC
4 DQ2 16 DQ12 28 DQMBO 40 Ve
5 DQ3 17 DQ13 29 DQMBH1 41 Ve
6 Ve 18 Veo 30 S0 42 CKo
7 DQ4 19 DQ14 31 NC 43 Vs
8 DQ5 20 DQ15 32 Ve 44 NC
9 DQ6 21 NG 33 A0 45 52
10 DQ7 22 NC 34 A2 46 DQMB2
11 DQ8 23 Ve 35 Ad 47 DQMB3
12 Vg 24 NC 36 A6 48 NC
2
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Pin Arrangement (cont)

Pin No. |Pin Name Pin No. |Pin Name Pin No. |Pin Name Pin No. |Pin Name
49 Veo 79 NC 109 NC 139 DQ48
50 NC 80 NC 110 Vee 140 DQ49
51 NC 81 NC 111 CAS 141 DQ50
52 NC 82 SDA 112 DQMB4 142 DQ51
53 NC 83 SCL 113 DQMBS5 143 Vee
54 Ves 84 Ve 114 NC 144 DQ52
55 DQi6 85 Ves 115 RAS 145 NC
56 DQ17 86 DQ32 116 Vee 146 NC
57 DQ18 87 DQ33 117 Al 147 NC
58 DQ19 88 DQ34 118 A3 148 Ves
59 Veo 89 DQ35 119 A5 149 DQ53
60 DQ20 90 Voo 120 A7 150 DQ54
61 NC 91 DQ36 121 A9 151 DQ55
62 NC 92 DQ37 122 A1 152 Vs
63 NC 93 DQ38 123 NC 153 DQ56
64 Ves 94 DQ39 124 Ve 154 DQ57
65 DQ21 95 DQ40 125 NC 155 DQ58
66 DQ22 96 Ves 126 NC 156 DQ59
67 DQ23 97 DQ41 127 Ves 157 Veo
68 Vg 98 DQ42 128 CKE 158 DQ60
69 DQ24 99 DQ43 129 NC 159 DQ61
70 DQ25 100 DQ44 130 DQMB6 160 DQ62
71 DQ26 101 DQ45 131 DQMB7 161 DQ63
72 DQ27 102 Voo 132 NC 162 Ves
73 Vo 103 DQ46 133 Voo 163 NC
74 DQ28 104 DQ47 134 NC 164 NC
75 DQ29 105 NC 135 NC 165 SAO0
76 DQ30 106 NC 136 NC 166 SA1
77 DQ31 107 Vee 137 NC 167 SA2
78 Ves 108 NC 138 Vgs 168 Ve
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Pin Description

Pin name Function

A0 to A1 Row address: A0 to A10
Column address: A0 to A8
Bank select address: A11

DQO to DQ63 Data in/Data-output

S0, S2 (CS0, CS2) Chip select

RAS Row address strobe

CAS Column address strobe

WE Write enable

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

CKO (CLKO) Clock input

CKE Clock enable

SDA Serial data-in/data-out

SCL Serial clock

SAO to SA2 Serial address input

Ve Power supply

Vs Ground

NC Non connection

4
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Serial PD Matrix

Byte

Number Function described Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 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 0 0 0 0 1 0 0 0 256 byte
device

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 0 1 9

5 Number of DIMM banks 0 0 0 0 0 0 0 1 1

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 0 0 0 0 0 0 0 1 3.3V
levels

9 SDRAM cycle time 10 ns 1 0 1 0 0 0 0 0 CL=3
SDRAM cycle time 12 ns 1 1 0 0 0 0 0 0 CL=3

10 SDRAM access from clock 8 ns 1 0 0 0 0 0 0 0 CL=3
SDRAM access from clock 9.5ns 1 0 0 1 0 1 0 1 CL=3

11 SDRAM DIMM configuration type 0 0 0 0 0 0 0 0 None

12 Refresh rate/type 1 0 0 0 0 Normal

(15.625 ps)
Self refresh

13 SDRAM module attributes 0 0 0

14 SDRAM device attributes: General 0 1 1 1

15 SDRAM device attributes: 0 0 0 1 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 0 0 0 0 0 0 1 0 2
of banks on SDRAM device

18 SDRAM device attributes: 0 0 0 0 0 1 1 0 2,3
CAS latency

19 @RAM device attributes: 0 0 0 0 0 0 0 1 0
CS latency

20 gRAM device attributes: 0 0 0 0 0 0 0 1 0
WE latency

Note: 1. Serial PD data are not protected.

0: Serial data, “driven to Low”
1: Serial data, “driven to High”

HITACHI
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Block Diagram
WEe
SO e Soe
DQMB0 &——————— DQMBd s
DQM CS WE DQM CS WE
8 NO, N1 8 N2, N3
DQo 1100 po DQ32 1100 D4
-bDQ7 107 -DQ39 1107

DQMB1 &——

DQM CS WE
8 N4, N5
DQ8 /00 Dy
-DQ15 107

DOQMB2 &———

DQM CS WE
8 N8,N9
DQ1e 1100 D2
-DQ23 107

DQM CS WE
8 Ni2,N13
DQ24 /00 p3
-DQ31 107
RAS e » RAS (D0-D7)

CASe——————»CAS (D0-D7)

AO-A11e » AO-A11 (DO-D7)
CKE = CKE (D0-D7)
CKo CLK (D0-D7)

-

RO (not mounted)

Vo1 Ve (DO-D7, UO)
C0-C15

Vggo—— b » Vgg (D0-D7, UO)

* D0-D7 : HM5216805
U0 : 24C02
C0-C15:0.33 uF
NO-N15 : Network Resistors
RO, R2 : Chip Resistors

DOQMBS ——

DQM CS WE
8 N6, N7
DQ40 /00 ps
-DQ47 -1o7
DQMB6 &——
DQM CS WE
8 N10,Ni1
DQ48 100 pg
-DQ55 107
DQMB7 ¢——
DQM CS WE
8 Ni4,N15
DQ56 /00 p7
-DQe63 107
Serial PD
SCL—|SCL uo SDA
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 inacive "high" state.

-« SDA
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Command Operation, Mode Register Configuration and Operation

Refer to the HM5216805 Series data sheet.

Absolute Maximum Ratings

Parameter Symbol Value Unit
Voltage on any pin relative to Vg V; —-051t0 +4.6 \
Supply voltage relative to Vg Vee -0.5t0 +4.6 \
Short circuit output current lout 50 mA
Power dissipation P 8 w
Operating temperature Topr 0 to +65 °C
Storage temperature Tstg 5510 +125 °C

Electrical Characteristics

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

Parameter Symbol Min Typ Max Unit Note
Supply voltage Vgs 0 0 0 \

Veo 3.0 3.3 36 v 1
Input high voltage Vi 20 — 46 \ 1
Input low voltage Vi -0.3 — 0.8 \ 1

Notes: 1. All voltage referenced to Vg
2. V,, (max) = 5.5V for pulse with <5 ns
3. V, (min) =—-1.0 V for pulse with <5 ns

HITACHI
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DC Characteristics (Ta =0 to 65°C, V. =33V 0.3V, V, =0V)

HB526A264EN
-10 -12
Parameter Symbol Min Max Min Max Unit Test condition Note
Operating current ket — 800 — 680 mA  Burstlength =1 1,2, 4
tee = Min
Standby current leco — 24 — 24 mA CKE=V,, 5
(Bank Disable) to = min
— 16 — 16 mA CKE=V, 6
CLK =V, orV, Fixed
— 240 — 200 mA CKE=V, 3
NOP command
tex = min
Active standby current lecs — 56 — 56 mA CKE=V,, 1,2
(Bank active) te = min,
I/O = High-Z
— 280 — 240 mA CKE=V,, 1,2,83
NOP command
to = min,
I/O = High-Z
Burst operating current leca — 800 — 680 mA i, =min,BL=4 1,2,4
(CL=2)
Burst operating current leca — 1200 — 1000 mA
(CL=3)
Auto refresh current lecs — 680 — 560 mA t;=min
Self refresh current lecs — 16 — 16 mA V2V, -02 7
ovV<y, <02
Input leakage current L -10 10 -10 10 A 0<Vin<V,,
Output leakage current o -10 10 -10 10 A 0 < Vout< V
I/O = disable
Output high voltage Vou 24 Vo, 24 Vg, V High lout = -2 mA
Output low voltage ' 0 04 O 04 V Low lout = -2 mA

Notes: 1. |, 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 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~
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Capacitance (Ta = 25°C, V.. =33V 0.3 V)

Parameter Symbol Typ Max Unit Notes
Input capacitance (Address) C, — 60 pF 1
Input capacitance (RAS, CAS, WE, CLK, CKE) C, — 60 pF 1
Input capacitance (CS) Cs — 40 pF 1
Input capacitance (DQM) C, — 25 pF 1

I/O capacitance (DQO to 63) Cior — 20 pF 1,2

Notes: 1.

2. DQMB =V, to disable Dout.
3. This parameter is sampled and not 100% tested.

Capacitance measured with Boonton Meter or effective capacitance measuring method.

AC Characteristics (Ta=0t0 65°C, V. =33V 03V, V, ,=0V)

HB526A264EN

-10 -12
Parameter Symbol Min Max Min Max Unit Notes
System clock cycle time (CL = 2) [ 15 — 18 — ns 1
System clock cycle time (CL = 3) tox 10 — 12 —
CLK high pulse width toxn 3 — 4 — ns 1
CLK low pulse width [ 3 — 4 — ns 1
Access time from CLK (CL = 2) tic — 9.5 — 12 ns 1,2
Access time from CLK (CL = 3) tic — — 9.5
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 t — 7 — 9 ns 1,4
(CL=2,3)
Data in setup time ths 2 — 3 — ns 1
Data in hold time ton 1 — 1 — ns 1
Address setup time ts 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  top 2 — 3 — ns 1
CKE hold time [ 1 — 1 — ns 1
Command setup time tes 2 — 3 — ns 1
Command hold time ton 1 — 1 — ns 1
Ref/Active to Ref/Active command tac 90 — 108 — ns

period
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AC Characteristics (Ta =0 to 65°C, V..=3.3V 0.3V, V,=0V) (cont)

HB526 A264EN

-10 -12
Parameter Symbol Min Max Min Max Unit Notes
Active to precharge command period g, 60 120000 72 120000 ns 1
Active to precharge on full page mode tgusc — 120000 — 120000 ns 1
Active command to column command  ty., 30 — 36 — ns 1
(same bank)
Precharge to active command period tg 30 — 36 — ns 1
The last data-in the precharge lead tow 15 — 18 — ns 1
time
Active (a) to Active (b) command tero 20 — 24 — ns 1
period
Transition time (rise to fall) tr 1 5 1 5 ns
Refresh period toer — 64 — 64 ms
Notes: AC measurement assumes t; = 1 ns. Reference level for timing of input signal is 1.40 V.

. Access time is measured at 1.40 V. Load condition is G, = 50 pF with current source.

. 1z (max) defines the time at which the outputs achieves the high impedance state.

1.

2

3. 1, (max) defines the time at which the outputs achieves the low impedance state.
4

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

Test condition

¢ Input and output timing reference levels: 1.4V

¢ Input waveform and output load: See following figures

- 28V o . 80% oyt DO 50 Q
inpu s N . outpu A
Vss m © 1 W
I I I I CL
o o i
I I I I
tr tr

O +14vV

10
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Relationship Between Frequency and Minimum Latency

HB526A264EN
Parameter -10 -12
Frequency (MHz) 100 66 33 83 55 28
t. (ns) Symbol 10 15 30 12 18 36 Notes
Active command to column teco 3 2 1 3 2 1
command (same bank)
Active command to active command f;, 9 6 3 9 6 3 = [tgas + trel
(same bank)
Active command to precharge taas 6 4 2 6 4 2
command (same bank)
Precharge command to active [ 3 2 1 3 2 1
command (same bank)
Last data input to precharge tow 2 1 1 2 1 1
command (same bank)
Active command to active command {5, 2 2 1 2 2 1
(different bank)
Self refresh exit time Lrex 2 2 2 2 2
Last data in to active command lapw 5 3 2 5 3 2 = [taw + trel
(Auto precharge, same bank)
Self refresh exit to command input k¢ 9 6 3 9 6 3 = [trc]
Precharge command to high hizp 3 3 3 3 3
impedance (CAS latency = 3)
Precharge command to high Lizp — 2 2 — 2 2
impedance (CAS latency = 2)
Last data out to precharge (auto lier 1 1 1 1 1 1
precharge) (same bank)
Last data out to active command lep -2 -2 -2 -2 -2 -2
(early precharge) (CAS latency = 3)
Last data out to active command lep — -1 —1 — —1 —1
(early precharge) (CAS latency = 2)
Column command to column leco 1 1 1 1 1 1
command
Write command to data in latency hveo 0 0 0 0 0 0
DQM to data in boio 0 0 0 0 0 0
DQM to data out lbon 2 2 2 2 2 2
CKE to CKE disable koie 1 1 1 1 1 1

HITACHI
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Relationship Between Frequency and Minimum Latency (cont)

HB526A264EN
Parameter -10 -12
Frequency (MHz) 100 66 33 83 55 28
t. (ns) Symbol 10 15 30 12 18 36 Notes
Register set to active command tosa 1 1 1 1 1 1
CS to command disable koo 0 0 0 0 0 0
Power down exit to command input |, 1 1 1 1 1 1
Burst stop to output valid data hold |y 2 2 2 2 2 2
(CAS latency = 3)
Burst stop to output valid data hold I g, — 1 1 — 1 1
(CAS latency = 2)
Burst stop to output high impedance |y, 3 3 3 3 3 3
(CAS latency = 3)
Burst stop to output high impedance |, — 2 2 — 2 2
(CAS latency = 2)
Burst stop to write data ignore bsw 0 0 0 0 0 0

Notes: 1. tg, to tys, are recommended value.
2. CL = CAS latency.
3. 2Clock is requied between self refresh exit time and next refresh or active command.

12
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Timing Waveforms

Read Cycle
ok
tokH toky
CLK _/_\_/_K_/_\_/_\_/_\_/_\_/;}_/_\_/_\_/_\_/_\_/_\_/_\_
ViH
CKE tras top
tRep
tost cH tcst cH tcs t oH tcs [toH
e N 7 T 7
tcs [toH »lC—S-lC—HH tcs |toH tcs [toH
ms 222X 74 7 %N
tos |toH tcs [toH tos [toH
i e tcs [loH e -
cAS 7| X 7 X Z
tos |lon tcs |tcH tos |tom
- tcs |toH
we 2 | KZ X T
tas |tanH tas [tam ‘ ‘ ‘ tas [tan ‘ tas [tan
w1 DTt 2 /
tas |tan ‘ ‘ tas |tan

AH

Al10

8l
o
o

tas |taH tas [tam ‘ ‘ ‘ tas [tan

. -
Address % % i@ %
ics oH

DQM %t_.

DQ(input)
Llac, | tac_ | 1lac
DQ(output) —\
tac -

‘tfz for fox for e Burst length = 4
Bank 0 Bank 0 Bank 0
Active Read Precharge %k_o \;—}:?rs\?m

13
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Write Cycle
ok
fokH tokL
cax /AN AN NSNS S\
RC
— Vi
CKE . tras trp
RCD

tes |tcH tes [tcH tcs | toH tcs | toH

s\ W T T
tcs [ tcH
tcs |tcH [P tcs | tcH tcs | tcH

8
i
4

RAS N 22

tcH tcs | toH tcs| tcH
-~ tcs [teH

;C_S.
CAS Z NZX

tes | toH tcs |tcH
tc tcs |tcH

X
N
N
R
S

1
Y
i
6l
&
N
N

taH | | | tas | taH tas | taH

1
K
1
|

Al1 j/

tas | taH | | | tas | tAH
> tas | tAH tas | tAH
Mo XX T 2
tas |taH tas [taH tas |tAH

S
o
S

Address /?9[ E% /?Z
ics cH
DQM ;J Y

tps | toH 'os |to  Ips [ ton | fos | tow

DQ(input) k * * ﬁ

tRwi
DQ(output)
Bank 0 Bank 0 Bank 0 Burst length = 4
Agtr;ve Write Precharge Bank0 Access
[J=VinorViL
14
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Mode Register Set Cycle

, 0o 1 2 B 4 5 6 7 8 9 j0o 11 2 A3 14 45 46 17 18

CLK :

SRS ) A S T S A

S NN AN AT N N

RAS 7N /777N, L ST X NN, LT

CAS 77T NN /T NI\ [T 77N [T T N2

WE 77N L7770 [ NI N7 NN, L7777
ANBS) 2272777272777, [} N Nz Nz N
Address 77 _MI lid) 77 //)-“ eXR: b ) G I )-W % //).( G :

DQM AL /L
SPAPS S =55 e
DAinput) T e e et M T T T T T T T

' 4 tep | XRSA‘ trop ‘ ' ' Outpu!t maSk! ' ' ' ' tRC; , ' '
It hoaded legiter A Rond CAS Latency = 3
Set Burst Length = 4

2= ViHor ViL

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

CLK

CKE 1 Read cycle
_ . RAS-CAS delay = 3
cs CAS Latency =3
RAS Burst Length=4
)=
CAS A= VinerviL
WE
A11(BS)
Address
DQM
DQ(output) - -
DQ(input) 3 3 L Highz L
| Bank0 1 | Bank0 1 Banki 1 | Bank1 Bank0 | Banki 1 Banki 1 ] ] nk 1 1 ]
' Active | ' Read ' Active | | Read  Precharge ' Read ' Read ' ' ' Precharg¢ '
CKE V! : : : ? ? ? : : : ? 7 7 : : : : : 7 7 — Write cycle

s T/ N\ AN\ s
RAS 7\ ‘ ‘ / Burst Length = 4

CAS M ‘ 77 A= VimorviL
WE 7
A1BS) ZZN [ZZ7N L7 N
Address CEXED)
baw ZZZAN L L AN L L L L L
DQ({output) r r r r r r 3 r : : : : : :

DQ(input)

l I I T T T T I T T T T T T T T T T l 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

15
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Read/Single 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
CS
RAS
CAS
WE
A11(BS)
Address R
DQM L I\
DQ(input) : — —
DQ(output) i i i : i i
i i i i Ban
CKE : : :
cs : \ /T \ /]
ms A [T777 AL T T AL
cas 27 NN\ [TT X2 AL LT [T
WE 7 XZ 7. X7 X RN N L 7 X
A1BS) 2N\ L7777\ [T N ‘A: [T\ [T77N [
Address IIAEEIIIII/A’I/AED "Il
baM 7 ; ; 7 ‘/>‘1 1 /—\ /‘ : ; )x: m 1 /
DQ(input) ——————————————————————@ b X )
Datouplt) ———————— e Y@ —
Feio Rowd e Wi vire vime Precharge
Read/Single write cycle
RAS-CAS delay = 3
CAS Latency = 3
Burst Length = 4
A= Vinor Vi
16
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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 T\ [
s T\ N\ S\ T T
RAS )\ ‘
CAs 7
WE 27 | |
A11(BS) ZZ\! ‘ Vﬂ? ‘
aess 2 NN AR NN 2777,
DaM /‘/‘ Ly ‘A; . —
pampdt) ———————————————————{ & JasTkas2ard

DQ(output) — : : : : : : {a_.( a+3 }

W777f

A11(BS)
Acress 2 NG D277 IS,
DQM 2220070777777 T\ VA R /.
bagmput) ——— . (7 ax3)—
DQ(output) — ‘ —— —(a —a+3)— —_—
‘ ‘ ‘ Bar‘|k0 Bank 1 ‘ ‘ ‘ ‘ ‘ Bank 0 ‘ ‘ Ban;(o
Active Read Active Write Precharge
Read/Burst write cycle
RAS-CAS delay = 3
CAS Latency =3
Burst Length = 4

=ViyorVy

17
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Full Page Read/Write Cycle

CKE ~VWT T & 1 T & T T o W T T T T T T T 7 7 Readcyde
s TN/ T\ T T T T T T\ L/ s oS ey
B 1 i i i i i i i i i i i ! __ CAS Latency =3
RAS 2N\ [/ 74 / A 74 Burst Length = full page
cas g7 & Al \%% % 4 A=V or ViL
we 27 T N2 AT 277 77 77777 7N
A1(BS) 22N\ /) AL XD %)
Address 22 XAa X272 X ca XX o XA //SY/‘ L
paM T T T T T \! | | | | | | | | | | I/
DQ(output) ——————————————(T Xart Xz oo X 30z Xat Ko Xar Xarz Xars Xt Xam)—+——
DQfimput) 4 v Hiqh-zss T N S

Bank 1 1
Active

T
Burststop  Banki 1
Prechargé

| | ) |

CKE VWi . . W T 1 1 Writecycle
T\ T\ sOASdey-a
; ; ; ; ; ; T CAS Latency =3
AL/ Burst Length = full page
[d=VimorViL

AN
>’>\

WE L
ati(es) ZZAL LZZ7N, [ NZZZZ I AT
Address 2/ KRa X /K ca XX Rb ) A
DaM ‘
DQ(output)
DQ(input)

' ' ' T T T T T T T T T T T T ' ' ' '
Bank 0 Bank 0 Bank 1 Burst stop Bank 1
Active Write Active Precharge

Auto Refresh Cycle

RAS

A
oxs 277
A

WE

A11(BS)

Address
DQM 2N | | |

DQ(input)

)
| | | | | | | | | | | | | | | | | | | | )
DQoutput) —————— gy (5 a
| “ tpp “ ' tpe! ‘4 | tRG ‘ ! ‘ ! ! !
Precharge Auto Refresh Auto Refresh gclive Read SEerSh C|yC|e and
If needed ank O Bank 0 Reaa cycle

RAS-CAS delay=2
CAS latency=2
Burst length=4
A= ViHor ViL

18
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Self Refresh Cycle

SREX

CLK MWMM

CKE_——j CKE Low {{ CWW—\_—SU B
ST\ \ @7z N\ LT\ S
FAS 7207777705 17778777777, H/»'///x 0% 72N/ /1
cas 7] NI LT B N\
e 227727 NI
A11 (BS) A@(f/ I\ AV AV 7
s NN TS TS
bam 727272277777 S I IIISTIAIIISL,
VO(input) ——————— "
VOloupu) ———— S el e
b ‘o4 "o} 4 Solfrefresh oyce
R S o Bmen l ln, BOGio-s

Burst Length = 4
=Viyor Vi

19
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Clock Suspend Mode

Read cycle

. ; i : ; § /"_‘_\J_/‘_I_RAS CAS delay=2
cs /\ A m‘ \ /w \; CAS latency=2
RAS ~‘ /‘ 7 V/N / - /l \‘ ﬁ ‘//\‘ /‘ Burstlength 4
oas 227X A\ /7T N ST ~Viwor Vi
We 27 7T < T\ LA /L
A11(BS) ZZZA\ /2 AN Y 7 \_L 7 &
waess Z 777 7 7 XX DK s
DaMm A Y-
DQ(output) —_—— —b Yo+ 1Xp+2Xp+3)—
. NN T S S S S S e s S = .- A N A N R
DQ(inout) 1 1 ;
Banko Activeclo‘ck 3 )\ctive clock ganko 3 Bank1 Read suspend Read suspend Bank1 :anko 3 3 Earliest Ban‘k1
Active suspend starl ! suspend end Read Aclve ! end Read Precharge ! Precharge
CLK =\« . / T\ o o Write cycle
| : t T : : ! i : ! ; | | 3 i 3 RAS-CAS delay=2
ts ZZAL T & 77\ : /T \XZ 7\ : / \7_/‘ CAS latency=2
RAS 7/-;;% / ‘ ‘ : ‘ //: \3 /‘ ‘ /i \3 /‘ /\3 /‘ Burst length=4
CAS M \</ g ; . : /)\3 /i Y ‘ )\3 /i \(/ 74 v A= Vinor ViL
WE ZZ7 < AL /T XE N[ AL L
MiBS) 2L [T N [N N\ L 7
Address /I/AEE’IIIIIIIIIIIIIII//GE
DaM anbab
DQ(output) L
DQ(input) :
Ban_to Active clock Active clock Bank0 Bank1 — Write suspend Write suspend  Bank1 Banko Earliest Bank1
Active  suspend start supend end Write Active stal end Write Precharge recharge
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Power Down Mode

CKE | ‘ \| CKELow
s TN\ /T 7 NCC TN 77727777
o 20 T \ZZBE 7 C
we N\ /77 N3G 7
A11(BS) WW A7 />\ /‘
Address A ‘A(I::i:a)v
DQM A
DQ(input) ; ; ; ; {§ : :
DQ(output) ~— — {§— High-Z ‘ ‘

I tRP ! ! !
‘ ‘ 4 Power down cycle
IFf’rechéng(;je command  Power down entry Pov(\j/er dc_)twn RAS-CAS delay=3
neeae mode eXIActive Bank 0 CAS latency=3
Burst length=4

= Vinor ViL

Power Up Sequence

48 49 50 51 52 53 54 55

oLK _Sumwwu—u—u—u—u—um

CKE —Shvm — 7 T

s T N N N NN

m%\//”*/ N L DN L7772 7 I 7727720, L

RS 7 ST ez L7 L7220 ¢ 7S /1777

W%YA/ 7 X 7z ' N L7z %

Address ZV/W AS//

DQM—WV'H ‘ { =
bQ 3§ o e z——

* “trp + ! ! 1F;C ! ! + ! ! 1F;C ! ! + 11RSA‘ +
All banks  Auto Refresh Auto Refresh Mode register Bank active
Precharge Set If needed
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Physical Outline

Unit : %
Front Side
133.35
5.250 2.92 max.
3.00 127.35 0.115 max.
0.118 5.014
co c1 C2 c3 c4 C5 C6 c7
imi) imi) ini] i) ini] imi] i) i) .
c|c
- E|E
j - DO -5 D4 - D1 -§ D5 Eg D2 Eog D6 Eo§ D3 Eo D7 85
o 2 H 2 2 2 H H H 2L l
ol 8 8 8 8 g 8 8 8 ©
S |— ) OF o OFo OF — OFM OFm OF< OFwn ©
®|c ° ﬁuﬁ ;jugarsﬁ O W O M W O Wom © mﬁm 5 N14 N1
0 3 N4 N5 N6 N7 N8 Ng N10 N11 2 N13 5
e
1 (000o00ng M\ Ge00000000000000000000000000a0 (). 0000000000000000 000000000 0OD 00000000000 84
~le B YA
8.89 11.43 36.83 54.61 1.27 £0.10 I
0.350 0.450 1.450 2.150 0.050 + 0.004
Back Side
2- ¢.3.00
2-00.118
\®i8 Io0ooooono - | J doooo000000000a000o000000000n |J UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUSQLO °
] =} o
oo < 'Q
oE g © wuwlo
o s = N0
D oE g Y — N
°g g ™|~
== E O
0 g E O
= oo
Detail A Detail B Detail C
cle 1.27
E|E 0.050 1.00
38 x| % 0.039
NG E|E D
e | g
T c|@ 6.35 6.35
D D e Q8 " 0.250 1018 0.250
1 — oo 2.00+0.10 g g 2.00+0.10
+H|+H =
0.079 £ 0.004 +|+H T
1.00 +0.05 {18 0|0 0.079 £0.004
+ i -
0.039 £ 0.002 wle ~|5

Unit: mm/inch
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