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1,048,576-word x 64-bit x 4 bank (Non Parity) Synchronous
Dynamic RAM Module
168-pin JEDEC Standard Outline Unbuffered 8 byte DIMM
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Description

The HB526A464EN 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 HB526A464EN 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 pieces of serial EEPROM (24C02) for
Presence Detect (PD). An outline of the HB526A464EN is 168-pin socket type package (dual lead out).
Therefore, the HB526A464EN makes high density mounting possible without surface mount technology.
The HB526A464EN 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
¢ 4 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
HB526A464EN-10 100 MHz 168-pin dual lead out socket type Gold
HB526A464EN-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 Voo 79 NC 109 NC 139 DQ48
50 NC 80 NC 110 Vo 140 DQ49
51 NC 81 NC 111 CAS 141 DQ50
52 NC 82 SDA 112 DQMB4 142 DQ51
53 NC 83 SCL 113 DQMB5 143 Vo
54 Ves 84 Veo 114 S1 144 DQ52
55 DQi6 85 Ves 115 RAS 145 NC
56 DQ17 86 DQ32 116 Ve 146 NC
57 DQ18 87 DQ33 117 At 147 NC
58 DQ19 88 DQ34 118 A3 148 Voo
59 Vo 89 DQ35 119 A5 149 DQ53
60 DQ20 90 Vo 120 A7 150 DQ54
61 NC 91 DQ36 121 A9 151 DQ55
62 NC 92 DQ37 122 Al1 152 Ve
63 NC 93 DQ38 123 NC 153 DQ56
64 Ve 94 DQ39 124 Vo 154 DQ57
65 DQ21 95 DQ40 125 CK1 155 DQs58
66 DQ22 96 Voo 126 NC 156 DQ59
67 DQ23 97 DQ41 127 Voo 157 Vo
68 Ve 98 DQ42 128 CKE 158 DQ60
69 DQ24 99 DQ43 129 S3 159 DQs61
70 DQ25 100 DQ44 130 DQMB6 160 DQ62
71 DQ26 101 DQ45 131 DQMB7 161 DQ63
72 DQ27 102 Vo 132 NC 162 Voo
73 Voo 103 DQ46 133 Vo 163 NC
74 DQ28 104 DQ47 134 NC 164 NC
75 DQ29 105 NC 135 NC 165 SA0
76 DQ30 106 NC 136 NC 166 SAT1
77 DQ31 107 Ve 137 NC 167 SA2
78 Ve 108 NC 138 Voo 168 Vo
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Pin Description

Pin name Function

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

DQO to DQ63 Data in/Data-output

S0to S3 (CS0 to CS3) Chip select

RAS Row address strobe

CAS Column address strobe

WE Write enable

DQMBO to DQMB7 (DQMO to DQM?7)

Input/Output mask

CKO, CK1 (CLKO, CLK1)

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

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

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 0 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”
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Block Diagram
WE
S0 S2
S1 S3
DQMBO 1 | DQMB4 1 |
DQM CS WE DQM CS WE DQM CS WE DQM CS WE
pao , 8NONT lyoo o V00 o pasz, BN2NS lyoo L Vo0 o
-DQ7 -l/o7 -107 -DQ39 -7 -1ro7
DQMB1 DQMB5
DQM CS WE DOM CS WE DOM CS WE DQM CS WE
pas , 8NLNS lyoo V00 g pa4o, BN&N7 lyoo o L 100 g
-DQ15 -l/o7 -107 -DQ47 -7 -1ro7
DQMB2 DQMB6
DQM CS WE DQM CS WE DQM CS WE DQM CS WE
pate, N8N oo V00 10 pass, 8 N1O.NT1lyoo oo iy
-DQ23 -l/o7 -107 -DQ55 -7 -1ro7
DQMB3 DQMB7
DQM CS WE DQM CS WE DQM CS WE DQM CS WE
paza, 8 N2 N3lyoo V00 i pass, & N1 N1Slyoo - I [T
-DQ31 -l/o7 -107 -DQB3 -7 -1ro7
RAS RAS(D0-D15)
Serial PD
CAS CAS(D0-D15)
A0-A11 A0-A11(D0-D15) SCL SCL Uo SDA SDA
CKEs— CKE(D0-D15) A0 Al A2
CKO I CLK(D0-D7) ‘ ‘ ‘
7_/Tjo(not mounted) SA0 SA1 SA2
R3 .
CK1 1 CLK(D8-D15) Notes:
R1(not mounted) 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
Vee L co-c3 Yec(D0-D15, UO) the normal SCL line inacitve "high" state.
Vgs T Vg5(DO-D15, UO)

*D0-D15 : HM5216805
U0 : 24C02
C0-C31 : 0.33uF

NO-N15 : Network Resistors

R0-R3 : Chip Resistors
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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
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DC Characteristics (Ta =0 to 65°C, V. =33V 0.3V, V, =0V)

HB526A464EN
-10 -12
Parameter Symbol Min Max Min Max Unit Test condition Note
Operating current ket — 1080 — 920 mA  Burst length =1 1,2, 4
tee = Min
Standby current leco — 48 — 48 mA CKE=V,, 5
(Bank Disable) to = min
— 32 — 32 mA CKE=V, 6
CLK =V, orV, Fixed
—_— 480 —_— 400 mA CKE = V|H; 3
NOP command
tex = min
Active standby current lecs — 112 — 112 mA CKE=V,, 1,2
(Bank active) te = min,
I/O = High-Z
— 560 — 480 mA CKE=V,, 1,2,83
NOP command
to = min,
I/O = High-Z
Burst operating current leca — 1080 — 920 mA «=min, BL =4 1,2,4
(CL=2)
Burst operating current leca — 1480 — 1240 mA
(CL=3)
Auto refresh current lecs — 960 — 800 mA t;=min
Self refresh current lecs — 296 — 256 mA V2V, -02 7
ovsyv <02V
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, — 100 pF 1
Input capacitance (RAS, CAS, WE, CKE) C, — 100 pF 1
Input capacitance (CS) Cs — 40 pF 1
Input capacitance (CLK) C, — 60 pF 1
Input capacitance (DQM) Cs — 30 pF 1

I/O capacitance (DQO to 63) Cio — 27 pF 1,2

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=0t0 65°C, V. =33V 03V, V, ,=0V)

HB526A464EN

-10 -12
Parameter Symbol Min Max Min Max Unit Notes
System clock cycle time (CL = 2) tox 15 — 18 — ns 1
System clock cycle time (CL = 3) tox 10 — 12 —
CLK high pulse width torn 3 — 4 — ns 1
CLK low pulse width toe 3 — 4 — ns 1
Access time from CLK (CL = 2) tic — 9.5 — 12 ns 1,2
Access time from CLK (CL = 3) tie — 8 — 95
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 toes 2 — 3 — ns 1,5
CKE setup time for power down exit  t.qp 2 — 3 — ns 1
CKE hold time [ 1 — 1 — ns 1
Command setup time tos 2 — 3 — ns 1
Command hold time [ 1 — 1 — ns 1
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AC Characteristics (Ta =0 to 65°C, V..=3.3V 0.3V, V,=0V) (cont)

HB526 A464EN

-10 -12
Parameter Symbol Min Max Min Max Unit Notes
Ref/Active to Ref/Active command tac 90 — 108 — ns
period
Active to precharge command period g, 60 120000 72 120000 ns 1
Active to precharge on full page mode t;,q — 120000 — 120000 ns 1
Active command to column command tgep 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: 1. AC measurement assumes t; = 1 ns. Reference level for timing of input signal is 1.40 V.
2. Access time is measured at 1.40 V. Load condition is G, = 50 pF with current source.

3. f, (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

. Ies 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 o 80% DQ 50 ©
nput M output 5 MW—0 +1.4v
ss a D 1
| | | | CL
b b
I I I I
tr ty

10
HITACHI




HB526A464EN-10/12

Relationship Between Frequency and Minimum Latency

HB526A464EN
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
Last data in to active command lapw 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)

HB526A464EN
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. 2 Clock is requied between self refresh exit time and next refresh or active command.

12
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Timing Waveforms

Read Cycle
tok
tokH toky
RC
ViH
CKE P o
RcD
lcs ! oH tes cH tes tl oH tos fton
e VI s VY N, N a—
tos [toH
tcs |toH ] tcs |toH tcs [toH
RAS /;Eﬁt % ? //X 1/
tos [toH tes |toH tos Itom
//F—'W tos |loH A’HW /,F
CAS /;x
tos |lon tcs |tcH tos |tom
L Lt tcs |toH
WE A | X T
tas [taH tas [tAH ‘ ‘ ‘ tas ftaH ‘ tas [taH
ATt X T A‘ j“ . 4 )
tas |tan e It
% tas [tAH ‘ ‘ ‘ tas [taH ‘ @Eﬁ AH
Ao ‘ /
tas |taH tas [tam ‘ ‘ ‘ tas [taH
Address % /?%2 3@ /QE
lcs ton
Tt
DQM
DQ(input)
Llac, | tac_ | 1lac
—\
DQ(output)
tac -
ri t t ton t
fiz on on He 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

RAS

CAS

N
N L A /
/T XZ RNEVARY
we ZNL [TTIN. /T
A ST

A11(BS)

Address
DaM 7T T T T T T TN
DQ(output) : : : : : : : :

DQ(input)

H } } |~ } +

N 'y ! 't H 't ! ! ! ! ! ! ! ! ! !

‘ RP * RSA‘ RCD * Output mask trRep =3
Precharge Mode  Bank 1 Bank 1 —
If needed register Active Read CAS LatenCy =3

Set Burst Length = 4
2= ViHor ViL

15
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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
CLK
CKE TMwi 1T 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 | Readoypk
J— I I l I I I I L L L | ! I RAS-CAS delay =3
oS TN/ NN N /N N/ T N/ oS Lateny =9
RAS T i /\ T /i K\/Ai /\ \/i \i /\ \43 T i \(\ \/\i //\ urstLength=4
cas T AL L7 N2\ [T N[N/ 7N\ B Ve
WM:V /‘W:V‘/:\E/‘ 7 TN [
A11(BS) N AL/ 74 /T \_L /| W} % /T
Address IAGE'II Ca A-V ‘
baMm N l | R R
DQoutput)  ———e——— ]
DQnpU) — e L
,  Bank0 | Bank 0 | Bank 1 | | Bank1 Bank 0 | Bank1 | Bank 1 | | | Bank1 | |
| Active | | Read | Active | | Read  Precharge | Read | Read | | | Precharge |
OE M T T Wity
. | | | | | | | L L | L RAS-CAS delay =3
os TN/ NSNS NN /TN /N TN /T Gas Latency - 3
WS ZAL L7777 N 77T AL [T O \ZZZZA [7777 B et =
ohRs 27 A\ LT7 N\ L7 NN/ 7\ B vinervi
WE \/i \/\ \/Xi /\ /i \\/ \/\3 1 3 1 3 T 3 /\ \/\3 //\
A11(BS) L LN L N\ AL L 4‘ \4/} \C 7/ X
pscress. Z XX XCX XX )-q 777
DQM L L L L
o T
DQ(input) —————— & XariXar (a3 G‘---G‘-Gﬂ<ﬂh 2 —
‘ Bank 0 ‘ ‘ Bank 0 ‘ Bank 1 ‘ ‘ Bank 1 ‘ Bank 0 ‘ Bank 1 ‘ Bank 1 ‘ Bank 1 ‘ ‘
Active Write Active Write Precharge Write Write Precharge
16
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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

Ccs
RAS

CAS

WE
A11(BS)
Address
DQM
DQ(input)
DQ(output)

CKE

CS
RAS A
CAs
WE 7
AT1(BS) A\, T TN, |
Address IIAEEIIIII/A’I/AED "Il
DQM /N .
e e e e
DQeoutput) ——————————(a Y)W

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

Y
/
/
/

> PN
«A
PPN e | L
§§j§j§i;ﬁj P

)
b

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

Burst Length = 4

A= Vinor Vi

17
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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

oke | o o \/
cs O\ T\ /T T
RAS

CAS

WE

A11(BS)
Address
DQM A, ‘ L

oot Geeen-
DQ(output) ——————————( A e (EE
R L omme DS Dgme D e ma

CKE —Vi

Ccs
RAS
CAS
WE
A11(BS)
Address
DaM ‘ R Y/
bA(inpu) —————— (& Yo YasIHar3)~
pQ(output) —————————————{ @@
‘ Ba|‘1k 0 ‘ ‘ Bar‘|k 0 Bank 1 ‘ ‘ ‘ ‘ ‘ Bank 0 Ban;( 0
Active Read Active Write Precharge

Read/Burst write
RAS-CAS delay = 3

CAS Latency = 3

Burst Length = 4

EA=Vorvy

T

ININININ

SIS

\
N

18
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Full Page Read/Write Cycle

oke "MW W | Readope
s T\ NN W T\ \ /sty
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 XRa X207 7K ea X X o X222 2 0 AN
paM T T T T T\l ! L R R N/
DQ(output) ——————————————(T Xart Xz oo X 30z Xat Ko Xar Xarz Xars Xt Xam)—+——
pQnput) ——t L Hiqh-Zss R R A R

Bank 1 1
Active

| Burststop  Bank1 | |
i Prechargé !
CKE VWi . . W T 1 1 Writecycle
— — /| j—F———f+—+——+—\| /\| /" RASCASdelay-3
; ; ; ; ; ; CAS Latency =3
AL/ Burst Length = full page

[J=ViorviL

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

19
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Auto Refresh Cycle

CKE — v, e —
© N TN N B d
RAS L\ [ N L AN/ INC L X
oas 220 NZZZA_ L AL/ 7 XA/
WE LN L] X X2 o N7 X
A11(BS) /X m‘ YA
Address 77 i M’/I @’////////
DQM />\ o
DQ(input) — ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ i i i i i i i i ‘ ‘
DQoutput) —T————————————————————————— Highg —————————————————— a Xart
T T b
‘ Auto‘Re{resh A ‘R{ h Atﬁve Rtad Refresh cycle and
E’r:ﬂ:;%e lo Refres! Bark 0 Bank 0 Read cycle
RAS-CAS delay=2
CAS latency=2
Burst length=4
A= ViHor ViL
Self Refresh Cycle

CLK MWMM
CKE ————\ CLK Low ({ [—”@q—\__%_/ .
‘ vy IR 2

ST\ /T2
RRS 720 L7727 77777777777 H/»'///x V5% 7%/
7 7 N Y, 7\,
WE 22\ 17 / Nzzznvs i e A X
A1 (88) ZZKX7 SIS IS,
Address / ‘ LY 7 Z A{/ / AV
DM I NI AT Aoy s
Ofnpu) ————— i
1/O(output) \ \ ‘ ‘ ——High-ZHt— 3 1
M Re D) S D= N ter 1
RC f f f ﬁ Self refresh cycle
Precharge command  Self refresh entry Self refresh exit Next  Self refresh entry Next Auto m_mdeby::;
If needed command ignore command clock command clock refresh ———
or No operation enable enable CAS Latency =3

Burst Length = 4
=Viyor Vi

20
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Clock Suspend Mode
tces toen tcEs
CLK
CKE 7T 1T \__| o | Read cycle
—nm_/—\_/ 7\ f——\_/——RAS CAS delay-2
RAS ZZAL [77 T AL N LI L it
CAS _/4Zj‘ ‘( 27 ‘Aj L /3 | N i AV =Vinor ViL
WE 27 Nz a7 N L N\ LA L
ANBS) ZZA\ /7 AL 7 \_L 7T &
e — MR @R NG
DQM Al R 7N R/
DQ(output) —_———— 1 a —b Xo+1¥br2Xp3—
. N O S O S N 1= N N A N R N B
DQ(inout) 1 1 1 1 1 1 ;
Banko Activeclo‘ck 3 )\ctiveclock gankoi Bank1 Readsuspend Readsuspend Banki :ankoi 3 EarliestBan‘k1
Active su§pend§larl ! §uspendend Read 1 Actlve ! end Read Precharge ! Precharge
CKE—=™—\ . . /i N N T £ R 1 1 Witecycle
| : y - - r | : - r | | r | r — RAS-CAS delay=2
[} 7\ / \ /; \ : /; N /; \ : /; \_;_/; ! mlatencyigy
RAS 7/-;;% / ‘ ‘ : ‘ //: \3 /‘ ‘ /i \3 /‘ /\3 /‘ Burst length=4
CAS 41/ ‘(/ N A AT XZ A7 EA=ViHor ViL
WE 277 A /T DL 7777 L
mMiBS) ZZN_ [T 77N [T N\ L 7
Address /I/AEE’,IIIIIIIIIIIIIII/G!D
DQM s
DQ(output) L
DQ(input) :
}

Bank0  Active clock Active clock Bank0 Bank1 ertesuspend Write suspend  Bank1 Banko Earliest Bank1
Active  suspend start supend end Write Active star end Write Precharge Precharge
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Power Down Mode

CKE | ‘ \| CKELow
5 e ——
s A\ /T 7 NCC TN 77727777
o 20 T \ZZBE 7 C
we N\ /77 N3G 7
NABS) 777NN 777 A7 L
Address : : A0 ~XR:aX
DQM AL, AL
DQ(input) : | | | {§ ‘ ‘
DQ(output) ~— — {§— High-Z ‘ ‘ ‘
4 &P ‘ 4 T | PLV\;em\)vn cycle
Erﬁgggé%e command  Power down entry rFT)%vc\iere?((i)twn RAS-CAS delay=3

Active Bank 0 CAS latency=3
Burst length=4
= ViHor ViL

Power Up Sequence

48 49 50 51 52 53 54 55

CLK _Su—uw—u—u—u—u—mu—u—um

CKE —Sth — {7 —
s T N N N NN
s 72 72 L7 L I (772, V777700 L7770 L
RS 2 ‘2l Nezzzn L2 DN L7722 7 7. /7
WE 70 T LT 7z ' N L7z %
s 74 VNI 77777 Y7777 K
o i H
ba o Hish Z——
“trp + ! ! tF;C ! ! + ! ! tF;C ! ! + 11RSA‘ +
All banks  Auto Refresh Auto Refresh Mode register Bank active
Precharge Set If needed
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Physical Outline

Unit - 0m
Front Side " inch
— 133.35
5250 4.00max.
3.00 127.35 0.157max.
0.118 5.014
CO C1 C2 C3 C4 C5 C6 C7 1
p = - = - - - - cle cle
5 - EIE EIE
m ua| (<3 O~
™~ o Do - D4 - D1 - D5 - D2 - D6 . D3 . D7 DDDC 3 10 3 10
oo [ o 1 =}
(= 1} g i} i} i) 1} 1} g o
M| o OF® OFO OB+ CENM oEMm OE~t CEWD o T
= O mamm © Wl O WHWN O WRBNLO, WEBN O BEBH O NN O W
NO N1 /—N<N3 N4 N5 N6 N7/R23\N8 N9 N10 N11 N12N13 N14N15
AN YOO AT O e Y A A A0 A O T OO 84
~lc W] ~ A
8.89 11.43 36.83 54.61 1.2740.10
0.350 0.450 1.450 2.150 0.050+0.004
Back Side
2-¢3.00
2-00.118
ss{ T o000 U UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU89LO
el g2 ws
g 8 ! Ye RIR
g E —° blo
D) s
[ D12 D14 D11 D15 g - ™|~
=) E 3 § (]
32 s
Detail A Detail B Detail C
£ 508
E|E I 1.00
3|8 I | x|« 1 T 0.039
N ' I ©| ©
° |l 5|8 I Ml
[ N |= ‘
T c|2 6.35 6.35
i 0| 1n " 0250 0|10 " 0250
N O
L L il 2.0040.10 218 2.0020.10
¥ T 0.079+0.004 2R 0.079+0.004
1.00£0.05 /o neiES
0.039+0.002 pip palb
Unit: mm/inch
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