“I A-LINK SYSTEM PTE., LTD.

AVS56(1616/0832/0464)L

256 Mb SDRAM

16 Mb X 16(1616)
32 Mb X 8(0832)

64 Mb X 4(0464)
Features Description
m 16Mb x 16 The AVS56(1616/0832/0464)L is a four bank Syn-
m 32Mb x 8 chronous DRAM organized as 16Mb x 16,
m 64Mb x 4 32Mb x 8, or 64Mb x 4. The AVS56(1616/0832/0464 )L
m High speed data transfer rates up to 166 MHz achieves high speed data transfer rates up to
m Full Synchronous Dynamic RAM, with all signals 166 MHz by employing a chip architecture that
referenced to clock rising edge prefetches multiple bits and then synchronizes the
m Single Pulsed RAS Interface output data to a system clock
m Data Mask for Read/Write Control All of the control, address, data input and output
m Four Banks controlled by BAO & BAL circuits are synchronized with the positive edge of
m Programmable CAS Latency: 2, 3 an externally supplied clock.
m Programmable Wrap Sequence: Sequential or Operating the four memory banks in an inter-
Interleave leaved fashion allows random access operation to
m Programmable Burst Length: occur at higher rate than is possible with standard
1, 2, 4, 8, and full page for Sequential Type DRAMSs. A sequential and gapless data rate of up to
1, 2, 4, 8 for Interleave Type 166 MHz is possible depending on burst length,
m Multiple Burst Read with Single Write Operation CAS
m Automatic and Controlled Precharge Command
m Random Column Address every CLK (1-N Rule)
m Power Down Mode
m Auto Refresh and Self Refresh
m Refresh Interval: 8192 cycles/64 ms
m Available in 54 Pin TSOP II, 60 Ball FBGA, 54
Ball FBGA
m LVTTL Interface
m Single (+3.0V~3.3 V) £0.3 V Power Supply

This preliminary data sheet contains product specifications which are subject to change without notice.
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“l A-LINK SYSTEM PTE., LTD.

TSOP Part Number

Adl -

IXXXX

AVS L

S

A-Link memory

Product code
S: SDRAM

Density

XX XX XX L-X

Operation Temperature
Range:

I: Industrial

Others: Commercial

v

—

16: 16Mb
64: 64Mb
28: 128Mb
56: 256Mb
12: 512Mb

I

Bit Organization
04: X4

08: X8

16: X16

32: X32

Plating Type
E: Pb- Free
G: Green

Package
T:TSOP

Speed Code
7.5:7.5ns
7:7ns

6: 6ns

Voltage
L:3.3v

Address size
04: 4M

08: 8M

16: 16M

32: 32M

64: 64M

28: 128M

This prelimi

y data sheet c

ins product specifications which are subject to change without notice.
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“l A-LINK SYSTEM PTE., LTD.

FBGA Part Number

At -
AVS L

1 XXXX

v

A

A-Link memory

Product code
S: SDRAM

Density
16: 16Mb

S XX XX XXL-X

Operation Temperature
Range:

I: Industrial

Others: Commercial

<
<«

64: 64Mb
28: 28Mb
56: 256Mb
12: 512Mb

Bit Organization
04: X4

08: X8

16: X16

32: X32

Plating Type
E: Pb- Free
G: Green

Package
B: FBGA

Speed Code
7.5: 7.5ns
7:7ns

6: 6ns

Voltage
L: 3.3V

Address size
04: 4M

08: 8M

16: 16M

32: 32M

64: 64M

28: 128M

This prelimi

y data sheet c

ins product specifications which are subject to change without notice.

3




“I A-LINK SYSTEM PTE., LTD.

Description | Pkg. | Pin Count

TSOP-II T 54
54 Pin Plastic TSOP-II Pin Names
x16 PIN CONFIGURATION
Top View CLK Clock Input
CKE Clock Enable
Vee O+ 54 |1 Vss cs Chip Select
/01 ]2 53 |1 /016 ——
Veeq O3 52 [ Vssa RAS Row Address Strobe
:;82 E g :(1) % :;gli CAS Column Address Strobe
Vssa 6 49 1 Vcea WE Write Enable
/04 O] 7 48 [11/013
I/0s L] 8 47 [ /012 Ag-A1p Address Inputs
Vcea 9 46 [1 Vssa
I/06 [] 10 45 [11/011 BAO, BA1 Bank Select
1/07 ] 11 44 [11/0
VSSé 12 43 [ Vo;;OQ 1/01-1/04¢ Data Input/Output
I/0g ] 13 42 [11/09
LDQM, UDQM Data Mask
Vece [ 14 41 [ Vss Q Q ata Vas
LDQM [ 15 40 1 NC Vee Power (+3.0V~3.3V)
_WE [ 16 39 |1 uDQM
CAS [ 17 38 [ CLK Vss Ground
RAS [] 18 37 |1 CKE
cS 119 36 [ A2 Veeo Power for I/O’s (+3.0V~3.3V)
22? E z? 2451 % 2;1 Vsso Ground for I/O’s
Ato [ 22 33 [1As NC Not connected
Ao [] 23 32 1 A7
A1 [ 24 31 |1 As
A2 []25 30 [ 1 As
Az []26 29 [1 A4
Vce [ 27 28 [1 Vss

356164V-01

This preliminary data sheet contains product specifications which are subject to change without notice.
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“I A-LINK SYSTEM PTE., LTD.

Description | Pkg. | Pin Count
TSOP-II T 54
54 Pin Plastic TSOP-II Pin Names
x8 PIN CONFIGURATION
TOp View CLK Clock Input
CKE Clock Enable
cs Chip Select
Vee ]+ 54 | 1 Vss
/01 ]2 53 [ ] 1/O8 RAS Row Address Strobe
Vcea [ 3 52 [ ] Vssq —
NC a4 51 [ NC CAS Column Address Strobe
/02 []5 50 |1 1/07 — )
Vssa Cls 49 71 Voca WE Write Enable
NC L7 48 L1 NC Ag—A1z Address Inputs
/03 ] 8 47 [ 1/0s
Vcea ]9 46 [ 1 Vssq BAO, BA1 Bank Select
NC [] 10 45 1 NC
1/04 ] 11 44 [ 1/0s5 1/01-1/0g Data Input/Output
Vssaq [ 12 43 [ Vcea
NC [ 13 42 [ NC DQM Data Mask
Vee [ 14 41 [ Vss \Y; Power (+3.0V~3.3V
NC []15 40 [INC ce (+3.0v-a.3v)
WE []16 39 [J DQM Vss Ground
CAS []17 38 [ 1 CLK
RAS [] 18 37 [1 CKE Veeo Power for I/0O’s (+3.0V~3.3V)
Cs 19 36 [1 A ,
BAO 20 35 [ A11 Vsso Ground for I/O’s
BA1 [] 21 34 |1 Ag
Ao O] 22 33 [ Ag NC Not connected
Ao []23 32 |1 A7
A1 24 31 |1 As
A2 []25 30 |1 As
Az []26 29 [ A4
Vce [ 27 28 |1 Vss

356804V-01

This preliminary data sheet contains product specifications which are subject to change without notice.
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“I A-LINK SYSTEM PTE., LTD.

Description | Pkg. | Pin Count
TSOP-II T 54
54 Pin Plastic TSOP-II Pin Names
x4 PIN CONFIGURATION
TOp View CLK Clock Input
CKE Clock Enable
cs Chip Select
Vee O 1 54 [ Vss ——
NC [ 2 53 [ NC RAS Row Address Strobe
Vcea O 3 52 [ 1 Vssq p—
NC 4 51 1 NC CAS Column Address Strobe
/01 s 50 [ 11/04 WE Write Enable
Vssaq [} 6 49 [ Vcea
NC []7 48 [[1NC Ag-Aqp Address Inputs
NC s 47 [ NC
Vcea [ 9 46 [ Vssq BAO, BA1 Bank Select
NC [] 10 45 [C1 NC
|/02 |: 11 44 :l I/O3 |/01_|/O4 Data Input/Output
Vssa [ 12 43 [ Vceca
NC [ 13 42 [CINC bom Data Mask
Vee 14 41 [ Vss Vee Power (+3.0V~3.3V)
NC [ 15 40 (I NC
WE [] 16 39 |1 DQM Vsg Ground
CAS []17 38 | ] CLK ’
RAS 18 37 [ CKE Veeo Power for I/O’s (+3.0v~3.3V)
CS [ 19 36 |1 Aqp ,
BAO [ 20 35 [ A1 Vsso Ground for I/O’s
BA1 []21 34 [1Ag NC Not connected
Ao [ 22 33 [ Ag
Ao []23 32 [1A7
A1 []24 31 [ As
A2 []25 30 [ As
Az [ 26 29 [ A4
Vece [ 27 28 [1 Vss

356404V-01

This preliminary data sheet contains product specifications which are subject to change without notice.
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“I A-LINK SYSTEM PTE., LTD.

Description | Pkg. | Pin Count
FBGA S 60
@ : Ball Existing
= : Depopulated Ball 60-Ball FBGA

12 7 8 [1 2] x4
Al®@O® & & & & @O NC VSS A VCC NC

B | ®O® & & 4 4+ @O NC VSSQ B VCCQ| | _NC

C ©® &% & & & 0O VCCQ| | DQ3 (o8 DQO ||VSSQ

D @@ & & &+ 4 @O NC NC D NC NC

E  ®€@® & & & & @@ NC VSSQ E VCCQ| [ NC

F | ®©@® &% & & & @O VCCQ| | DQ2 F DQ1 | LVSSQ

C | ®@@® &% & & & @O NC NC G NC NC

H ®® &% & &% & @@ NC VSS H VCC NC

J 0 & & & & @O NC DQM J WE | [CAS

K ©e® & & &+ & @0 NC CLK K| | RAS NC

L  @eo@® %+ + &+ + 00 A12 || CKE L NC [
M ® @ & &+ &+ & @@ A11 A9 M BA1 BAO

N @@ % & & & @0 A8 A7 N A0 A10

Pl@e®@® + + + 00 A6 A5 P A2 A1

R|I®@® %+ &% &% % @@ A4 VSS R VCC A3
2] x8 [z ]xt6
DQ7 VSS A VCC DQO DQ15 | LVSS A VCC DQO
NC VSSQ B VCCQ|| NC DQ14 | | VSSQ B VCCQ| | DQ1
VCCQ|| DQ6 C DQ1 ||VSSQ VCCQ| [DQ13 C DQ2 []VSSQ
DQ5 NC D NC DQ2 DQ11 || DQ12 D DQ3 DQ4
NC VSSQ E VCCQl| NC DQ10 | | VSSQ E VCCQ| | DQ5
VCCQ| | DQ4 F DQ3 []VSSQ VCCQ|| DQY F DQ6 |[VSSQ
NC NC G NC NC NC DQ8 G DQ7 NC
NC VSS H VCC NC NC VSS H VCC ||[LDQM
NC DQM J WE |[[CAS NC ||HDQM]| | J WE || CAS
NC CLK K| | RAS || NC NC CLK K| | RAS || NC
A12 || CKE L NC csS | A12 | [ CKE L NC cS
A11 A9 M BA1 BAO A1 A9 M BA1 BAO
A8 A7 N A0 A10 A8 A7 N A0 A10

A6 A5 P A2 A1 A6 A5 P A2 A1

A4 VSS R VCC A3 A4 VSS R VCC A3




«CTEOTMMOUO ®™W>

“I A-LINK SYSTEM PTE., LTD.

Description | Pkg. | Pin Count
FBGA c 54
@ : Ball Existing 54.Ball FBGA
-ba
= : Depopulated Ball
1 23 4 5 6 78 9 [ 1 2 3 [x16 [ 7 8 9 |
©0 0 & &+ 000 vss | [pais][vssal [ A | [vecal [Dao ][vee
©0 0 & & 4+ 000 DQ14] [Da13][veeq] | B | Lvssal[ D@2 || DAt
©0 0 & + + 000 pai2 ] [Dat1][vssal| ¢ | [vccal [Da4 ][ Das
©0 0 &+ & 000 pato] [Dao ][veeal| b | [vssal [Das ][ Das
00 + + + 000 pas |[ Nc |[vss || E | Lvcc]|LDam]|[ DQ7
® 006+ &+ +000 ubaM [cLk |[cke || F | [CAS |[RAs |[ WE
0 0 + &+ + 000 212 | [A11 2 || 6| [ BAo][BA1 ][ CS

This preliminary data sheet contains product specifications which are subject to change without notice.



“I A-LINK SYSTEM PTE., LTD.

Capacitance*
Ta=01070°C, Ve = (3.0~3.3) V£ 0.3V, f= 1 Mhz

Symbol | Parameter Max.|Unit

Ci1 Input Capacitance (AO to A12) 5 pF

Cio Input Capacitance 5 pF
RAS, CAS, WE, CS, CLK, CKE, DQM

Cio Output Capacitance (1/0) 6.5 | pF

Celk Input Capacitance (CLK) 4 pF

*Note:Capacitance is sampled and not 100% tested.

Block Diagram

Column Addresses
A0 - A8, AP, BAD, BA1 |

Column address
buffer

Column address
counter

Absolute Maximum Ratings*

Operating temperature range .................. Oto 70 °C
Storage temperature range................. -551t0 150 °C
Input/output voltage.................. -0.31t0 (Vcc+0.3) V
Power supply voltage ............c..c.oo... -0.3to4.6V
Power dissipation ..........ccccccvveeeiiiiiniieeeeeeeeen 1w
Data out current (short circuit)....................... 50 mA

*Note: Stresses above those listed under “Absolute Maximum
Ratings” may cause permanent damage of the device.
Exposure to absolute maximum rating conditions for

extended periods may affect device reliability.

x16 Configuration

Row Addresses
| AO - A12, BAO, BA1

Row address
buffer

Refresh Counter

| Row decoder |

| Row decoder |

| Row decoder |

| Row decoder |

. " Memory array " ” Memory array " ” Memory array "o ” Memory array !
N | B B A I = Z
' gl Bank 0 " slo) Bank 1 A Bank 2 sl Bank 3 !
S =1 S =1 o= =1 v
S . I 51 B =1 Z
 I2le o ele o BlE I 1518 .
. |§ = 8192 x 512 L EfE 8192 x 512 L |ElE] 8192 x 512 N = g 8192 x 512 !
. [Bl§ X 16 bit B8 x16 bit I EI S x 16 bit RN ENS x 16 bit |
1 O 8 1 1 o au.; 1 1 o 8 1 1 o % 1
A . | se— ] Ee— A I < Z
1B . N N I .
| Input buffer ‘Output buffer | Control logic & timing generator

1/04-1/01¢

CLK
CKE
cs
RAS
CAS
WE
LDQM
UDQM

This preliminary data sheet contains product specifications which are subject to change without notice.



“I A-LINK SYSTEM PTE., LTD.

Block Diagram

x8 Configuration

Column Addresses

A0 - A9, AP, BAO, BA1 |

Column address

counter

Column address

buffer

Row Addresses

A0 - A12, BAO, BA1

Row address
buffer

Refresh Counter

Column decoder
Sense amplifier & I(O) bus

| Row decoder |

Memory array

Bank O

8192 x 1024
X 8 bit

Column decoder
Sense amplifier & 1(0O) bus

| Row decoder |

Memory array

Bank 1

8192 x 1024
x 8 bit

Column decoder
Sense amplifier & I(O) bus

| Row decoder |

Memory array

Bank 2

8192 x 1024
x 8 bit

Column decoder
Sense amplifier & I(O) bus

| Row decoder|

Memory array

Bank 3

8192 x 1024
x 8 bit

| Input buffer

‘Output buffer |

1/04-1/0g

Control logic & timing generator

CLK

CKE

Cs

RA
CAS
w
DQ

This preliminary data sheet contains product specifications which are subject to change without notice.
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“I A-LINK SYSTEM PTE., LTD.

Block Diagram

x4 Configuration

Column Addresses

Row Addresses

A0 - A9, All, AP, BAO, BA1|

A0 - A12, BAO, BA1

Column address

counter

Column address

buffer

Row address
buffer

Refresh Counter

Column decoder
Sense amplifier & I(O) bus

| Row decoder |

Memory array

Bank O

8192 x 2048
X 4 bit

Column decoder
Sense amplifier & 1(O) bus

| Row decoder |

Memory array

Bank 1

8192 x 2048
X 4 bit

Column decoder
Sense amplifier & I(O) bus

| Row decoder |

Memory array

Bank 2

8192 x 2048
X 4 bit

Column decoder
Sense amplifier & I(O) bus

| Row decoder|

Memory array

Bank 3

8192 x 2048
X 4 bit

| Input buffer

‘Output buffer |

1/04-1/04

Control logic & timing generator

CLK

CKE

Cs

RA
CA

WE

DOM

This preliminary data sheet contains product specifications which are subject to change without notice.
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“I A-LINK SYSTEM PTE., LTD.

Signal Pin Description

Pin Type | Signal | Polarity Function
CLK Input Pulse Positive | The system clock input. All of the SDRAM inputs are sampled on the rising edge of the
Edge clock.
CKE Input Level |Active High| Activates the CLK signal when high and deactivates the CLK signal when low, thereby
initiates either the Power Down mode or the Self Refresh mode.
cs Input Pulse |Active Low| CS enables the command decoder when low and disables the command decoder when
high. When the command decoder is disabled, new commands are ignored but previous
operations continue.
RAS, CAS| Input Pulse |Active Low| When sampled at the positive rising edge of the clock, CAS, RAS, and WE define the
WE command to be executed by the SDRAM.
AO - A1l Input Level — During a Bank Activate command cycle, A0-A12 defines the row address (RA0-RA12)
when sampled at the rising clock edge.
During a Read or Write command cycle, A0-An defines the column address (CAO0-CAnN)
when sampled at the rising clock edge.CAn depends from the SDRAM organization:
* 64M x 4 SDRAM CAO-CA9, CA11.
*32M x 8 SDRAM CAO-CA9.
*16M x 16 SDRAM CAO0-CAS8.
In addition to the column address, A10(=AP) is used to invoke autoprecharge operation
at the end of the burst read or write cycle. If A10 is high, autoprecharge is selected and
BAO, BA1 defines the bank to be precharged. If A10 is low, autoprecharge is disabled.
During a Precharge command cycle, A10(=AP) is used in conjunction with BAO and BA1
to control which bank(s) to precharge. If A10 is high, all four banks will BAO and BA1 are
used to define which bank to precharge.
BAO, Input Level — Selects which bank is to be active.
BA1l
DQx Input Level — Data Input/Output pins operate in the same manner as on conventional DRAMs.
Output
LDQM Input Pulse |Active High| The Data Input/Output mask places the DQ buffers in a high impedance state when sam-
ubQM pled high. In Read mode, DQM has a latency of two clock cycles and controls the output
buffers like an output enable. In Write mode, DQM has a latency of zero and operates as
a word mask by allowing input data to be written if it is low but blocks the write operation
if DQM is high.
VCC, VSS| Supply Power and ground for the input buffers and the core logic.
VCCQ Supply — — Isolated power supply and ground for the output buffers to provide improved noise
VSSQ immunity.

This preliminary data sheet contains product specifications which are subject to change without notice.
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“l A-LINK SYSTEM PTE., LTD.

Operation Definition L _
All of SDRAM operations are defined by states of control signals CS, RAS, CAS, WE, and DQM at the
positive edge of the clock. The following list shows the thruth table for the operation commands.

AO0-9,
Device | CKE | CKE | __ | | — | — All, BSO
Operation State n-1 n CS | RAS | CAS | WE |DQM | Al12 | A10 | BS1
Row Activate Idle® H X L L H X v v v
Read Active® H X L H L H X v L v
Read w/Autoprecharge Active® H X L H L H X \% H \%
Write Active® H X L H L L X v L Y%
Write with Autoprecharge Active® H X L H L L X \% H \%
Row Precharge Any H X L L H L X X L \%
Precharge All Any H X L L H L X X H X
Mode Register Set Idle H X L L L L X \% \% \%
No Operation Any H X L H H H X X X X
Device Deselect Any H X H X X X X X X X
Auto Refresh Idle H H L L L H X X X X
Self Refresh Entry Idle H L L L L H X X X X
Self Refresh Exit Idle H X X X
(Self Refr.) L H X X X X
L H H X
Power Down Entry Idle H X X X
Active® H L X X X X
L H H X
Power Down Exit Any H X X X
(Power L H X X X X
L H H L
Down)
Data Write/Output Enable Active H X X X X X L X X X
Data Write/Output Disable Active H X X X X X H X X X

Notes:

1. V=Valid, x =Don't Care, L =Low Level, H = High Level

2. CKEn signal is input level when commands are provided, CKEn-1 signal is input level one clock before the commands
are provided.

3. These are state of bank designated by BS0, BS1 signals.

4, Power Down Mode can not entry in the burst cycle.

This preliminary data sheet contains product specifications which are subject to change without notice.
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“I A-LINK SYSTEM PTE., LTD.

Power On and Initialization

The default power on state of the mode register is
supplier specific and may be undefined. The
following power on and initialization sequence
guarantees the device is preconditioned to each
users specific needs. Like a conventional DRAM,
the Synchronous DRAM must be powered up and
initialized in a predefined manner. During power on,
all VCC and VCCQ pins must be built up
simultaneously to the specified voltage when the
input signals are held in the “NOP” state. The power
on voltage must not exceed VCC+0.3V on any of
the input pins or VCC supplies. The CLK signal
must be started at the same time. After power on,
an initial pause of 200 us is required followed by a
precharge of both banks using the precharge
command. To prevent data contention on the DQ
bus during power on, it is required that the DQM and
CKE pins be held high during the initial pause
period. Once all banks have been precharged, the
Mode Register Set Command must be issued to
initialize the Mode Register. A minimum of eight
Auto Refresh cycles (CBR) are also required.These
may be done before or after programming the Mode
Register. Failure to follow these steps may lead to
unpredictable start-up modes.

Programming the Mode Register

The Mode register designates the operation
mode at the read or write cycle. This register is di-
vided into 4 fields. A Burst Length Field to set the
length of the burst, an Addressing Selection bit to
program the column access sequence in a burst cy-
cle (interleaved or sequential), a CAS Latency Field
to set the access time at clock cycle and a Opera-
tion mode field to differentiate between normal op-
eration (Burst read and burst Write) and a special
Burst Read and Single Write mode. The mode set
operation must be done before any activate com-
mand after the initial power up. Any content of the
mode register can be altered by re-executing the

mode set command. All banks must be in pre-
charged state and CKE must be high at least one
clock before the mode set operation. After the mode
register is set, a Standby or NOP command is re-
quired. Low signals of RAS, CAS, and WE at the
positive edge of the clock activate the mode set op-
eration. Address input data at this timing defines pa-
rameters to be set as shown in the previous table.

Read and Write Operation L

When RAS is low and both CAS and WE are high
at the positive edge of the clock, a RAS cycle starts.
According to address data, a word line of the select-
ed bank is activated and all of sense amplifiers as-
sociated to the wordline are set. A CAS cycle is
triggered by setting RAS high and CAS low at a
clock timing after a necessary delay, trcp, from the
RAS timing. WE is used to define either a read
(WE = H) or a write (WE = L) at this stage.

SDRAM provides a wide variety of fast access
modes. In a single CAS cycle, serial data read or
write operations are allowed at up to a 125 MHz
data rate. The numbers of serial data bits are the
burst length programmed at the mode set operation,
i.e.,oneof 1, 2, 4, 8 and full page. Column address-
es are segmented by the burst length and serial
data accesses are done within this boundary. The
first column address to be accessed is supplied at
the CAS timing and the subsequent addresses are
generated automatically by the programmed burst
length and its sequence. For example, in a burst
length of 8 with interleave sequence, if the first ad-
dress is ‘2’, then the rest of the burst sequence is 3,
0,1,6,7,4,and5.

Full page burst operation is only possible using
sequential burst type. Full Page burst operation
does not terminate once the burst length has been
reached. (At the end of the page, it will wrap to the
start address and continue.) In other words, unlike
burst length of 2, 4, and 8, full page burst continues
until it is terminated using another command.

This preliminary data sheet contains product specifications which are subject to change without notice.
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“I A-LINK SYSTEM PTE., LTD.

Address Input for Mode Set (Mode Register Operation)

‘BAl‘BAO‘All|AlO‘ A9 | A8 ‘ A7 | A6 ‘ A5 | A4 ‘ A3 | A2 ‘ Al | A0 ‘ Address Bus (AX)

BEEEEEENEENRENENEREN

Operation Mode CAS Latency | BT | Burst Length ‘ Mode Register
Operation Mode Burst Type
BA1|BAO|A11 |A10| A9 | A8 | A7 Mode A3 Type
0 0 0 olololo Burst Regd/Burst 0 Sequential
Write
1 Interleave
0 0 0 ol1lo0lo Burst Regd/SmgIe v
Write

Burst Length

CAS Latency -
A6 A5 A4 Latency A2 | A1 | AO Length

0 0 0 Reserve Sequential | Interleave

o | o | 1 Reserve 6o j]o0]o ! 1

0 1 0 2 0 0 1 2 2

0 1 1 3 0 1|0 4 4

1 0 0 Reserve 0 1 1 8 8

1 0 1 Reserve 1 0 0 Reserve Reserve

1 1 0 Reserve 1 0 1 Reserve Reserve

1 1 1 Reserve 1 1 0 Reserve Reserve
1 1 1 Full Page Reserve

Similar to the page mode of conventional
DRAM's, burst read or write accesses on any col-
umn address are possible once the RAS cycle
latches the sense amplifiers. The maximum tgag OF
the refresh interval time limits the number of random
column accesses. A new burst access can be done
even before the previous burst ends. The interrupt
operation at every clock cycles is supported. When
the previous burst is interrupted, the remaining ad-
dresses are overridden by the new address with the
full burst length. An interrupt which accompanies
with an operation change from a read to a write is
possible by exploiting DQM to avoid bus contention.

When two or more banks are activated
sequentially, interleaved bank read or write
operations are possible. With the programmed
burst length, alternate access and precharge
operations on two or more banks can realize fast
serial data access modes among many different
pages. Once two or more banks are activated,
column to column interleave operation can be done
between different pages.

This preliminary data sheet contains product specifications which are subject to change without notice.
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“I A-LINK SYSTEM PTE., LTD.

Burst Length and Sequence:

Burst Starting Sequential Burst Interleave Burst
Length Address Addressing Addressing
(A2 A1 AOQ) (decimal) (decimal)

2 xx0
xx1

4 x00
x01
x10
x11

8 000
001
010
011
100
101
110
111

Full Page nnn Cn, Cn+1, Cn+2.... not supported

[N
[N

oL N

NP ONOUORMW I OWNER|FRO

DU ONORNW |  vVWwOR|~O

wp P o
POowN| O
N, OW
w N PO
rPOwWN| O

~NOoO O A~ WN PO
O~NO U WNPE
PO~NOORMWN
NP, O~NO O b
A WNPFPO~NOO
abhwWwNEFE,ONO
OO0 WNPEFE OSN
~NOoO oA~ WN PO
ONPDONWOPR
A NOPFPOWN
NP, O~NO O A
NWORrONMOO
PO WNOUOA~A~NOD
OFR, NWhHAOITO N

w
ol
w

Refresh Mode _
__SDRAM has two refresh modes, Auto Refresh and Self Refresh. Auto Refresh is similar to the CAS -before-
RAS refresh of conventional DRAMs. All of banks must be precharged before applying any refresh mode. An
on-chip address counter increments the word and the bank addresses and no bank information is required
for both refresh modes. _ _ L

The chip enters the Auto Refresh mode, when RAS and CAS are held low and CKE and WE are held high
at a clock timing. The mode restores word line after the refresh and no external precharge command is nec-
essary. A minimum tRC time is required between two automatic refreshes in a burst refresh mode. The same
rule applies to any access command after the automatic refresh operation. -

The chip has an on-chip timer and the Self Refresh mode is available. It enters the mode when RAS, CAS,
and CKE are low and WE is high at a clock timing. All of external control signals including the clock are dis-
abled. Returning CKE to high enables the clock and initiates the refresh exit operation. After the exit com-
mand, at least one tgc delay is required prior to any access command.

DQM Function

DQM has two functions for data I/O read and write operations. During reads, when it turns to “high” at a
clock timing, data outputs are disabled and become high impedance after two clock delay (DQM Data Disable
Latency tpgz ). It also provides a data mask function for writes. When DQM is activated, the write operation
at the next clock is prohibited (DQM Write Mask Latency tpqy = zero clocks).

Power Down

In order to reduce standby power consumption, a power down mode is available. All banks must be pre-
charged and the necessary Precharge delay (trp) must occur before the SDRAM can enter the Power Down
mode. Once the Power Down mode is initiated by holding CKE low, all of the receiver circuits except CLK
and CKE are gated off. The Power Down mode does not perform any refresh operations, therefore the device
can’t remain in Power Down mode longer than the Refresh period (tref) of the device. Exit from this mode is
performed by taking CKE “high”. One clock delay is required for mode entry and exit.

This preliminary data sheet contains product specifications which are subject to change without notice.
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Auto Precharge

Two methods are available to precharge SDRAMS. In an automatic precharge mode, the CAS timing ac-
cepts one extra address, CA10, to determine whether the chip restores or not after the operation. If CA10 is
high when a Read Command is issued, the Read with Auto-Precharge function is initiated. The SDRAM
automatically enters the precharge operation one clock before the last data out for CAS latencies 2, two
clocks for CAS latencies 3 and three clocks for CAS latencies 4. If CA10 is high when a Write Command is
issued, the Write with Auto-Precharge function is initiated. The SDRAM automatically enters the precharge
operation a time delay equal to tyyg (Write recovery time) after the last data in. Auto-Precharge does not
apply to full-page burst mode.

Precharge Command _ _ _

There is also a separate precharge command available. When RAS and WE are low and CAS is high at a
clock timing, it triggers the precharge operation. Three address bits, BAO, BA1 and A10 are used to define
banks as shown in the following list. The precharge command can be imposed one clock before the last data
out for CAS latency = 2, two clocks before the last data out for CAS latency = 3. Writes require a time delay
twr from the last data out to apply the precharge command. A full-page burst may be truncated with a Pre-
charge command to the same bank.

Bank Selection by Address Bits:

A10 | BAO | BA1
0 0 0 Bank 0
0 0 1 Bank 1
0 1 0 Bank 2
0 1 1 Bank 3
1 X X all Banks

Burst Termination

Once a burst read or write operation has been initiated, there are several methods in which to terminate
the burst operation prematurely. These methods include using another Read or Write Command to interrupt
an existing burst operation, use a Precharge Command to interrupt a burst cycle and close the active bank,
or using the Burst Stop Command to terminate the existing burst operation but leave the bank open for future
Read or Write Commands to the same page of the active bank. When interrupting a burst with another Read
or Write Command care must be taken to avoid I/O contention. The Burst Stop Command, however, has the
fewest restrictions making it the easiest method to use when terminating a burst operation before it has been
completed. If a Burst Stop command is issued during a burst write operation, then any residual data from the
burst write cycle will be ignored. Data that is presented on the 1/O pins before the Burst Stop Command is
registered will be written to the memory. The full-page burst is used in conjunction with Burst Terminate Com-
mand to generate arbitrary burst lengths.

This preliminary data sheet contains product specifications which are subject to change without notice.
17



“I A-LINK SYSTEM PTE., LTD.

Recommended Operation and Characteristics for LV-TTL
Tpo=01070°C; Vg =0V; Vee,Veeg = (3.-0V~3.3V) £ 0.3V

Limit Values

Parameter Symbol min. max. Unit | Notes
Input high voltage ViH 2.0 Vcc+0.3 Vv 1,2
Input low voltage Vi -03 0.8 \ 1,2
Output high voltage (Igyt = — 4.0 mA) Von 2.4 - \

Output low voltage (loyt = 4.0 mA) VoL - 0.4 \Y

Input leakage current, any input o -5 5 LA
(0V<V|<3.6V,allother inputs = 0 V)

Output leakage current low) -5 5 A

(DQ is disabled, 0 V < Voyt < Vce)

Note:

1. Allvoltages are referenced to Vgs.

2. V) may overshoot to V¢ + 2.0 V for pulse width of < 4ns with 3.3V. V, may undershoot to -2.0 V for pulse width < 4.0 ns with
3.3V. Pulse width measured at 50% points with amplitude measured peak to DC reference.

Operating Currents (Tp = 0to 70°C, V¢ = (3.0v~3.3V) £ 0.3V)
(Recommended Operating Conditions unless otherwise noted)

Max.
Symbol | Parameter & Test Condition -6 -7/-7.5 Unit Note
ICC1 Operating Current 1 bank operation 130 110 mA 7
trc = tremin. TRC = tokmine
Active-precharge command cycling, without
Burst Operation
ICC2P Precharge Standby Current tck = min. 2 2 mA 7
|CC2PS in Power Down Mode t = Infinit 1 1 A .
CS =V, CKES V) mang ok = Infinity m
ICC2N Precharge Standby Current tck = min. 20 20 mA
ICC2NS in Non-Power Down Mode t o = Infinit 10 10 A
CS =}y, CKE2 Vi mag ok = Ininiy m
ICC3N No Operating Current CKE 2 Vijminy 27 27 mA

tck = min, CS = VIH(min)

bank ; active state ( 4 banks)
ICC3P CKE < V|L(MAX.) 3 3 mA

(Power down mode)

ICC4 Burst Operating Current 110 100 mA 7,8
tCK =min
Read/Write command cycling

ICC5 Auto Refresh Current 180 160 mA 7
tck = min
Auto Refresh command cycling

ICC6 Self Refresh Current Standard 2 2 mA
Self Refresh Mode, CKE< 0.2V

Low-Power 1.2 1.2 mA

Notes:

7. These parameters depend on the cycle rate and these values are measured by the cycle rate under the minimum value of tcx and
trc. Input signals are changed one time during tck.

8. These parameter depend on output loading. Specified values are obtained with output open.

This preliminary data sheet contains product specifications which are subject to change without notice.
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AC Characteristics 123
To=01070°C; Vgg =0 V; Vpp = (3.0V=3.3V) £ 0.3V, ty = 1 ns

Limit Values

-6 -7 -7.5
# Symbol | Parameter Min. | Max. | Min. | Max. | Min. | Max. | Unit | Note
Clock and Clock Enable
1 tek Clock Cycle Time s
% Latency = 3 6 - 7 - 7 — ns
CAS Latency = 2 7.5 - 7.5 - 10 — ns
2 tek Clock Frequency
% Latency =3 — 166 - 143 — 143 MHz
CAS Latency = 2 — 133 - 133 — 100 MHz
3 tac Access Time from Clock 2,4
% Latency = 3 — 5.4 - 54 — 5.4 ns
CAS Latency = 2 _ 5.4 _ 54 _ 6 ns
4 tcH Clock High Pulse Width 25 - 2.5 - 2.5 - ns
5 teL Clock Low Pulse Width 25 - 2.5 - 2.5 - ns
6 tr Transition Tim 0.3 1.2 0.3 1.2 0.3 12 ns
Setup and Hold Times
7 tis Input Setup Time 15 - 15 - 15 - ns 5
8 tiy Input Hold Time 0.8 - 0.8 - 0.8 - ns 5
9 tcks CKE Setup Time 15 - 1.5 - 15 - ns 5
10 tekH CKE Hold Time 0.8 - 0.8 - 0.8 - ns 5
11 trRsc Mode Register Set-up Time 12 - 14 - 14 - ns
12 tsg Power Down Mode Entry Time 0 6 0 7 0 7 ns
13 tps Data-in setup time 15 - 15 - 15 - ns
14 toH Data-in hold time 0.8 - 0.8 - 0.8 - ns
Common Parameters
15 trReD Row to Column Delay Time 15 - 15 - 15 - ns 6
16 trp Row Precharge Time 15 - 15 - 15 - ns 6
17 trAs Row Active Time 40 100K 42 100K 42 100K ns 6
18 tre Row Cycle Time 60 - 60 - 60 - ns 6
19 tRRD Activate(a) to Activate(b) Command Period 12 - 14 - 14 — ns 6
20 tcco %(a) to m(b) Command Period 1 - 1 - 1 - CLK
21 topL Data-in to Precharge Command for Manual | 2 - 2 - 2 - CLK
precharge
Refresh Cycle
22 tRer Refresh Period (8192 cycles) — 64 — 64 — 64 ms
23 tSREX Self Refresh Exit Time 1 — 1 — 1 — CLK

This preliminary data sheet contains product specifications which are subject to change without notice.
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Limit Values
-6 -7 -7.5

# Symbol | Parameter Min. | Max. | Min. | Max. | Min. | Max. | Unit | Note
Read Cycle

24 ton Data Out Hold Time 25 - 3 - 3 - ns 2

25 tz Data Out to Low Impedance Time 1 - 1 - 1 - ns

26 thz Data Out to High Impedance Time 3 6 3 7 3 7 ns 7

27 tboz DQM Data Out Disable Latency - 2 - 2 - 2 CLK
Write Cycle

28 twr Write Recovery Time for Auto precharge 2 - 2 - 2 - CLK

29 toow DQM Write Mask Latency 0 - 0 - 0 - CLK

Notes for AC Parameters:

1.
2.

For proper power-up see the operation section of this data sheet.

AC timing tests have V, = 0.8V and V4 = 2.0V with the timing referenced to the 1.4 V crossover point. The transition
time is measured between V| and V. All AC measurements assume ty = 1ns with the AC output load circuit shown
in Figure 1.

1 VIH
cLK J/_\i_ viL 14V
tr
us | tH 50 Ohm
COMMAND 1.4v
Z=50 Ohm
le— tc—» le—— tac —»] 110
tLz 50 pF
‘ toH T p
OUTPUT 14v
«—

Figure 1.

If clock rising time is longer than 1 ns, a time (t1/2 — 0.5) ns has to be added to this parameter.
If t7 is longer than 1 ns, a time (t — 1) ns has to be added to this parameter.

These parameter account for the number of clock cycle and depend on the operating frequency of the clock, as
follows:

the number of clock cycle = specified value of timing period (counted in fractions as a whole number)

Self Refresh Exit is a synchronous operation and begins on the 2nd positive clock edge after CKE returns high.
Self Refresh Exit is not complete until a time period equal to tRC is satisfied once the Self Refresh Exit command
is registered.

Referenced to the time which the output achieves the open circuit condition, not to output voltage levels

This preliminary data sheet contains product specifications which are subject to change without notice.
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1. Bank Activate Command Cycle

(CAS latency = 3)

TO T T T T T

w0 F“W __________ T

Bank A Bank A Bank B Bank A
wooress {neunis /¢ /) /////Hco. [ R

trep

tRRD
|‘ B ¢ B L

(
Bank A )] Write A Bank B Bank A
COMMAND NOP NOP )’( g‘{ggrfg%% """"" Activate NOP Activate

[/} orL - >
tre :

2. Burst Read Operation

(Burst Length =4, CAS latency = 2, 3)
TO T1 T2 T3 T4 T5 T6 T7 T8

CLK I
A

COMMAND-( READA)—( NOP )—( NOP )—( NOP >—< NOP )—( NOP )—( NOP )—( NOP )—( NOP )—

CAS latency = 2

teo IO's

CAS latency = 3

DOUT Aq X DOUT A, X DOUT A, X DOUTA3

I
|
|
I DOUTA, X DoOUTA, X DOUTA, X DOUTA,
|

~—

tys 1/O's

This preliminary data sheet contains product specifications which are subject to change without notice.
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3. Read Interrupted by a Read

(Burst Length = 4, CAS latency = 2, 3)

TO T1 T2 T3 T4 T5 T6 T7 T8
CLK
1 A II A A |
| tCCD | | | | | | |
[ | | | | |
COMMAND-( READ A )—( READ B )—( NOP )—( NOP )—( NOP )—( NOP )—( NOP )—( NOP )—( NOP )——

\:\TI\A
{ bout Ag X DOUT B,

\

CAS latency = 2
teko, 1/O's

| |
| |
DOUTB; X DOUTB,

| | |
DOUT Ag X DOUT By X DOUT B, X DOUT B, X

tos 1/O’s

I
I
I I
I I I
CAS latency = 3 | | |
I I I
I I I
| I I

4.1 Read to Write Interval

(Burst Length =4, CAS latency = 3)

T0 T1 T2 T3 T4 TS5 T6 T7 T8

CLK _1 |_

| Mlnlmum delay between the Read and Write Commands =4+1 =5 cycles |

////////////I A=

I ~ g I
COMMAND-( NOP >—< READ A )—( NOP )—( NOP )—( NOP )—( NOP )—(WRITEB )—( NOP )—( NOP )—
| | | | | |

1/O’s I 1 1 1 DOUT Ag DIN Bg )—( DIN By )—( DIN B> )—

m C4H” or YL | | | | | Must be Hi-Z before |
the Write Command

This preliminary data sheet contains product specifications which are subject to change without notice.
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4.2 Minimum Read to Write Interval

(Burst Length = 4, CAS latency = 2)

CLK _I . | . . . | . | B
S — = R R

l
BANK A
COMMAND-( NOP )—( NOP )—(ACTNATEH NOP )—(READA HWRITEA)—( NOP )—( NOP )—( NOP )-

Must be Hi-Z before
the Write Command

I DIN Ag )—( DIN Ay )—( DIN Ay )—( DIN A3 )

CAS latency = 2
tCKZ, I/O’s

m :“H” or “L”

4.3 Non-Minimum Read to Write Interval

(Burst Length =4, CAS latency = 2, 3)

TO T1 T2 T3 T4 T5 T6 T7 T8

- _I | | | | | | I—
| | | | | —— toqw |

DQM 7I\| | ] o | \‘tﬁﬂ
| | - |

l
COMMAND-( NOP )—( READ A )—( NOP )—( NOP )—( READ A )—( NOP )—(WRITEB)—( )—( )—
I
l
DOUTAO X DOUT Aq )—,—( DIN Bg )—( DIN B1 )—(- DIN By )——
I

CAS latency = 2
tCKl, I/O’s

Must be Hi-Z before
I the Write Command I

I
I I
| | |

CAS latency = 3
tCKZ, I/O’s

m T “H” or “L”

This preliminary data sheet contains product specifications which are subject to change without notice.
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5. Burst Write Operation

(Burst Length = 4, CAS latency = 2, 3)

TO Tl T2 T3 T4 T5 T6 T7 T8

w L

| | ! | | ! | | |
I I I I I I

COMMAND< NOP >—<WRITEA>—< NOP >—< NOP >—< NOP >—< NOP >—< NOP >—< NOP >—< NOP >——
I I I I I

I
| ' I I I 77T
I/O’s —I—I DIN Ag >—< DIN Ag >—< DIN Ay >—< DIN Ag >—</don’tcar6>
I /

The first data element and the Write Extra data is ignored after
are registered on the same clock edge. termination of a Burst.

6.1 Write Interrupted by a Write

T1 T2 T3 T4 T5 T6 T7 T8

(Burst Length = 4, CAS latency = 2, 3)
A

TO
CLK |
' teep ! I I I I I I

|
I I I I I I I I
T
I

COMMAND-< NOP >—< WRITE A >—< WRITE B
I

I
1 Clk Interval

>—( | | | |
D — I I I I I I
I/O's —%————(DW% }<DW% }< \ I ! !

This preliminary data sheet contains product specifications which are subject to change without notice.
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6.2 Write Interrupted by a Read
(Burst Length = 4, CAS latency = 2, 3)
TO

T1 T2

T3 T4 TS5 T6 T7

T8

CLK

N

CAS latency =
tCKZ’ I/0’s

zﬁﬂ H

DOUT B3

CAS latency =
tCK3, 1/O’s

DOUT Bg

DOUT Bg X DOUT B1 X DOUT By

DOUT By

%( H

7. Burst Write with Auto-Precharge

Burst Length = 2, CAS latency = 2, 3)

DOUT By

X

DOUT B3

>_

Input data must be removed from the I/O’s at least one clock
cycle before the Read dataAPpears on the outputs to avoid

data contention.

TO T1 T2 T3 T4 T5 T6 T7 T8
ck || | L1 L1 L1
| |
\ \ \ \ \ \ \ ‘
COMIVIAND-( E’é’#,}f,é )—( NOP )-( NOP ) AD{‘O’EQE&Q)—( NOP )—( NOP )--( NOP )—( NOP )--( NOP H
[ I [ [ [ [
\ \ \ \ \ \ \ \ |
\ \ \ \ \ ! \ \ \ |
\ \ \ \ \ \ \ \ \ |
| | | | B | ek | tee | J
\ \ \ / \ ! \ \ \ ‘
1/0’s DIN Ag DIN Aq
\ \ \ \ H I \ \ \ \
|

T T

~ Begin Autoprecharge

Bank can be reactivated after trp

This preliminary data sheet contains product specifications which are subject to change without notice.
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7.2 Burst Read with Auto-Precharge

Burst Length = 4, CAS latency = 2, 3)

TO Tl T2 T3 T4 T5 T6 T7 T8

CLK I

COMMAND-( READA)—( NOP )—( NOP NOP )—( NOP )—( NOP )—( NOP )—( NOP )—( NOP )—

\ tRP I
| |

\ DOUT Ag X DOUT A1 X DOUT Ao X DOUT A3 >

CAS latency = 2
tCKZ, 1/O’s

I

I

I

I tRp I

CAS latency = 3 '
D

| | |
| | |
| | | |
| | | | |
| | | A | |
| | | | |

tCK3, 1/O’s

~ Begin Autoprecharge

Bank can be reactivated after trp

This preliminary data sheet contains product specifications which are subject to change without notice.
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8.1 Termination of a Burst Read Operation

(CAS latency = 2, 3)

TO T1 T2 T3 T4 T5 T6 T7 T8

CLK |
A

| | | |
COMMAND-( READA)—( NOP )—( NOP )—( NOP )—( %‘t‘g;t )-( NOP )—( NOP )—( NOP )—( NOP )-—

CAS latency = 2

DouT A3

| | |
| |
{ bour A, X DOUT A, X DOUT A, X

toeo O’s

CAS latency = 3

< DOUT Aq X DOUT Ay X DOUT A, X DOUT Aj /

tos 1/O’s

8.2 Termination of a Burst Write Operation

(CAS latency = 2, 3)

TO Tl T2 T3 T4 T5 T6 T7 T8

CLK |

I I I I
1 1 1 1
COMMAND-( NOP HWRITEA)—( NOP )—( NOP )—( let‘c’)f)t )—( NOP )—( NOP )—( NOP )—( NOP )—
| | | |

CAS latency = 23| : | | | |
1/O's —< DIN Ag )—( DIN Ag )—( DIN Ap don't care | | | |

Input data for the Write is masked.

This preliminary data sheet contains product specifications which are subject to change without notice.
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9.1 AC Parameters for Write Timing Burst Length = 4, CAS Latency = 2

‘ ‘ ‘ T8 ‘ T9 ‘TlO ‘Tll ’T12 ‘TlS ‘Tl4 ‘TlS ’T16 ’ T17 ‘TlS ‘Tlg ‘ T20 ‘TZl ’T22 ‘

CLK
I I |
CKE / / /,f —>| <—<tl_st‘H: \ Eggikn‘AAuto PI' eeeeee Ie | gggi?lé%to Plr eeeeee Le ‘tﬂ}// /////
cs v\ Y\ \/ \/

~s TN

(I NN NN ‘// // ‘/// PN TN HTEN 11T
[/ ‘///// FHT NGNS U

cas 11111177
| | |
we [T XN AT W‘/A // ’/// Y//‘/A ///‘ // ‘// LT NG N

s JIITTITTA %/ /0\ AN NN I ///‘/// // \/AW/////\T// /1] NI
LT @ DS g /)@(// NI //////////////
A //////// & XD XI DX XD XTI T X KT e KT

o ) i

et 1

~ —
]
[~
=
_
[~
—~
~—
—]
[~

4§
>
-
[~
[~
N
-~
-~
-




“I A-LINK SYSTEM PTE., LTD.

9.2 AC Parameters for Read Timing

CLK

CKE

RAS

CAsS

BS

AP

Addr

DQM

/0

‘ TO ’ T1 ‘ T2 ‘ T3 ‘ T4 ‘ T5 ‘ T6

L PR e

Burst Length = 2,

‘ T10 ’ T11

CAS Latency = 2

‘ T12 ‘ T13

[R5 A A

4

" lews

—

—>

egin Auto
recharge t
an CKH.

_d jL

\/

/

/]

T\ 4

I/

A

1Y X

A

A

/

N/

N

/1 ‘/////////7‘ X

/ Y///‘///?\ [T

Y///‘//// /,

7 _g

/ \

J NULIN

g

NI

|
/N

AL/

/UL NHLTN

A

/T

1

N/

|
Nee X

/X

THTTXe XU

77,

/17

10. Mode Register Set

>
a
a

‘TO‘Tl‘TZ

‘TS‘TA‘TS‘TE

mmmmm

\DOT

7 U I

mmmmmmm

AAAAAAAA

. DIIIXIDOT

mmmmmmmmmmmmmmmmm

mmmmmm
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11. Power on Sequence and Auto Refresh (CBR)

=2

‘
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‘
|
|
v
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‘
|
A
‘
‘

‘
/X
|
‘
|
|
|
‘

‘

‘

N
2nd Auto Refresh

Command

Il
)
/)

Command

—,: L !
7 ‘
; |
| !
NS
| Do
| L
i ] i |
! T
M‘ !
—— :
| |
Hi-Z : e
Sl i
' Precharge 1st Auto Refresh
Inputs must be
stable for 200us

Command
All Banks

d\ |—|\ |—|\ |—| |—| |—| |—|\ I—l |—|\ |—|\ |—|\ I—l I—l\ |—|\ I—
i i i i i i i i
\\\\\
| | 2 Clock min. | | |
[ A
i i | | i i i
T T i i
i i ' ' i i i
\\\\\
“““
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| | I | | |
I\
I
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\\\\\\
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Rl el e i el e el Rl
i [ R T A
t U
Mode Register _ Any
Set Command Command
Burst Length = 4, CAS Latency
‘ 0 ‘ ! ‘ i ‘73 ‘74 ‘ s ‘TS ‘77 ‘TB ‘TS ‘Tw ‘Tll‘TlZ ‘na ‘TlA ‘ns ‘115‘117 ‘na ‘ns‘nu‘rm ‘722 ‘
l l l l i I
I I I Heks 1
| teg 1S
| | I I |
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i
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Precharge Power Dow Power Down
Gommand Viode Enty Mode Ext
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12. Power Down Mode

This preliminary data sheet contains product specifications which are subject to change without notice.
32




A-LINK SYSTEM PTE., LTD.

13. Self Refresh (Entry and Exit)
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15.1 Random Column Read (Page within same Bank) (1 f?@ﬁmnw:z

Burst'Length

‘TO“U‘TZ‘T3 "M ‘TS‘TG ‘W ‘TB ‘w ‘Tlo‘Tll‘Tl?‘Tu‘ Tla‘TlS‘TlG‘T17‘T18‘T19‘T20‘T21‘T22‘

77777x/ TN I A/m/ /v

ZZZZZ/MA/: T AT AT /WWA/

w7 O VT SO T T

- T D T A I

TIDEXI AT /T AT AT ST
IIII)@llllmlIIIIIIIIIIIlWIII)@lIIIIIIIIIIIIIIIIIII)@llll)@lllllllllllllllllllll
o DL

15.2 Random Column Read (Page within same Bank) (2 of 2)

Burst Length = 4, CAS
‘ TO ‘ T1 ‘TZ ‘TI& ‘TA ‘ T5 ‘TS ‘T? ‘TB ‘TQ ‘TlD ‘TM‘TIZ ‘TlS ‘TM ‘Tlﬁ ‘Tlﬁ‘Tl? ‘Tlg ‘TIQ‘TZO‘TH ‘TZZ ‘

CKEZ/Hi“iiiiiiiiiiiiiiiii
w 0 T Y O T . T
i i s v
« T LT WY O UL, O UL
- 0., T AT, AT
N
;;;:m:;::::;;;;
DQM77\3‘ [ T [ N

po i t t

omman N Command  Comman
Command Command n
Bank A Bank A Bank A Bank A Ba
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16.1 Random Column Write (Page within same Bank) (1 of 2)

‘TD‘U‘TZ‘TS‘TA

‘TS ‘Ts ‘T7 ‘TS ‘TB ‘Tm ‘Tn‘nz

‘Tla ‘Tld ‘Tls

‘ T16 ‘ T17 ‘TIB ‘Tlg ‘ T20 ‘T21 ‘T22 ‘

AU

= T [T

DI/

M/

DT

U U L

I\

/T

. T
AP M@ /

gk
A/m/‘

;/WWV
I\ DT AT

DQM 7\

mrMWWWWWWWMWMWWWWMWWWMWWWW

Vi

" i

1o -'Z—l— -
‘

W@@@@@W@@@~+T"M@@@*+-
!

mmmmmmmmmmmmmm

mmmmmmm

16.2 Random Column Write (Page within same Bank) (2 of 2)

‘TD“H‘TZ‘TS‘TA)‘TS‘TE ‘T7‘T8‘T9

Burst Length = 4, CAS Latency =3

T10 ‘Tll ‘le ‘T13 ‘TlA ‘Tls ‘ T16 ‘ T17 ‘TlB ‘Tlg ‘ T20 ‘ T21 ‘Tzz ‘

G

G

g

T

T

= T

D]

I\

A

_ M\{/

iy

DT

DT

zzwv;

7\

o TR

T[T

]/%v;

]A/7777A/‘

llllm

oo T\

??

@Wll@

T
I
I
i i i i i
I I I ! ! ! ! \ \ \ ! ! ! I I
| | s s | | | | |
T T T T T T T
I I I I I I I I
i i i i i i
Hi-z I 1 I I I
0o = = =+ = - —‘ DBWO) DBX0; DByOXDBy1XDBy2XDBY3) — — == — |— — — 1 — | — - DB20;
i i i i i
oy } } t t o
Activate w ite Wite Wiite Precharge Activate Wite
Command Command Command  Command Command  Comman Command
Bank B Bank B Bank B Bank B ank B Bank B Bank B

Burst Length = 4, CAS Latency = 2
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17.1 Random Row Read (Interleaving Banks) (1 of 2)
N e e

AP

Addr

DQM Lo Lo

I
|
I

-
|

[l[e} BX0 Bxl Bx2 Bx3 E{A BXS Te 5?7 AKO A#l A2 AK3 AXA AKS  AKE AV 'Byo Byl

Activate Read Activate Precharge Activate Read
Command  Command Commanc Command  Command Command
Bank B Bank A Bank B Bank B Bank B
Read
Command

17. 2 Random Row Read (Interleaving Banks) (2 of 2)

RAS

CAS

BS

AP

Addr

DQM

o]

‘ TD‘ T1 ‘TZ ‘Ta‘m ‘ T5 ‘TS ‘T7 ‘TE ‘TB ‘Tlo ‘Tll‘TlZ ‘T13 ‘714 ‘115 ‘TlG‘TH ‘Tls ‘TlQ‘TZO‘TZl ‘Tzz ‘

D AT O A N AT T O

77D AT T I [
A T N
7 I T (T T T T
e e e
T S
Aol bt L el

R
= T = e e Ko X X o X s X oo X mr X o X ma X Xims X X X X o o)

i i * * * t t t

Activate Read Activate Read Precharge Activate Read Precharge
Command Command Command Command  Command Command Bankhmmand  Command
Bank B Bank B Bank A Bank A Bank B Bank B Bank B

Burst Length = 8, CAS Latency = 2

Burst Length = 8, CAS Latency = 3
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18.1 Random Row Write (Interleaving Banks) (1 of 2) Burst Length = 8, CAS Latency = 2

‘ T0 ‘ T1 ‘TZ ‘TQ ‘T4 ‘ T5 ‘TE ‘T7 ‘Ta ‘TQ ‘Tlﬂ ‘Tll‘TlZ ‘le ‘TIA ‘TIS ‘TIG‘TU ‘TIS ‘TlQ‘TZU‘TZl ‘TZZ ‘

CLK

g }lllll‘l“jllll/f\i/jjj
- m. /T
- I/ NI
:

Activate Write Activate Write { Activate Write {
Command  Command Command  Command Command Command
Bank A Bank A Bank B Bank B Bank A Bank A
Precharge Precharge
Command Command
Bank A Bank B

18.2 Random Row Write (Interleaving Banks) (2 of 2) Burst Length = 8, CAS Latency = 3

‘ T0 ‘ T1 ‘TZ ‘T?' ‘TA ‘ T5 ‘TS ‘T7 ‘TB ‘TQ ‘TlO ‘Tll‘TlZ ‘T13 ‘TIA ‘TIE ‘TIS‘T17 ‘TIB ‘Tlg‘TZO‘TZl ‘TZZ ‘

CLK

s
NV NS NV NS NV
= U, I U, I O A
« U Y U, A A
« DI AT U A, AT
o e
e
VRN o e e i s e i A e i s

wo =+ = =(ouokpmaomakomeomaomsNoreKonhomobpmaNpmaXpraXoagYoesKoereKomKomoKomXonaKons)

b t t t t t t t

Activate Write Activate Write Precharge Activate Write Precharge
Command Command Command Command ~ Command Command Command  Command
Bank A Bank A Bank B Bank B Bank A Bank A Bank A Bank B
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19.1 Precharae Termination of a Burst (1 of 2) Burst Length = 8, CAS Latency =2
‘TD ‘ T1 ‘TZ ‘TS ‘T4 ‘ T5 ‘TG ‘T7 ‘TS ‘TQ ‘Tlo ‘Tll‘TlZ ‘TlS ‘TM ‘TlS ‘TlB ‘ T17 ‘Tlﬂ ‘TlQ‘TZO ‘TZl ‘TZZ‘
CLK
i
cke M 1 1 4+ 1 4 1 1 1
ﬁHii;ii}iiiiiii?}iHWM

s LT NI AT AT TN 1N A7 TN .
o TN /WYA/ /Wv \ /T
w NI O A /Wv T
. Mmj/‘ ; A/7777%/7777%‘/‘ T\ T TN AT
]]\‘:Hj

ddr )@lllll@’lllllIIIIlIIIIIIIII@llll)QVIIIIIIIIIIIIIII)@WI)@

NfIRP—b < ol
| | tRP—n A ‘ o fep—
DQM | | | | | | \ \ | | | | | | | | | | | |
Q />\ S B S N N R S Y\ LN
I I I I | | I I I I I | | I
H | | | | | |
o oL @@@Wll R ) () () SR R F 0 () ats
+ t i t t { t )
Activate Write P(echarge Activate Read Precharge Activate Read Precharge
Command Command Command Command Command Command Command Command Command
Bank A Bank A Bank A Bank A Bank A Bank A Bank A Bank A Bank A
Precharge Términation
of a Write Burst. Write Precharge Termination
data is masked. of a Read Burst.
19.2 Precharge Termination of a Burst (2 of 2) Burst Length = 4, 8, CAS Latency =3
‘ TO ‘ T1 ‘ T2 ‘ T3 ‘ T4 ‘ T5 ‘ T6 ‘ T7 ‘ T8 ‘ T9 ‘ T10 ‘ Ti1 ‘ T12 ‘ T13 ‘T14 ‘115 ‘ T16 ‘ T17 ‘na ‘Tlg ‘ T20 ‘ T21 ‘TZZ ‘
CLK
1CK3 I I I I I I I I I I I I I I I I I I I I
‘

*m NiER AR AN A
we D AT, (T T, AT I
= QI U U A O
S

i e T
o e
DQM7>\§ P | |

]
i i i i i i i i i i ) ) i i i
iz | I I I I I I I I I I I I I I
| I I i i
o B L | S R A N 1 ) () -V i i
I I I I I I I I I I I | I I I I
Activate Precharge Activate Read Precharge Activate
Command Command Command Command Command Command
Bank A Bank A Bank A Bank A Bank A Bank A Bank A
Write Data Precharge Termination Precharge Termination
is masked of a Write Burst. of a Read Burst.
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20.1 Full Pag e Read CyCIe (1 of 2) Burst Length = Full Page, CAS Latency = 2

CLK C
| | | | | | | | | | | | | | | | 1 | 1 | |
I

CKE High

ws I\ 77 O /T T O T\

o 7D, A7 T, A
v 77 N O T,
B S
B s

)WIII)WIII)@ il ‘

DQM | | | | | | | | | | | | | | | | | | | | | | |
SV N T S A N 120 N S AN S S A S M S N A/
| | | | | | /E | | | | | | | | | | | | | | |
Hi-Z
R Rt ﬂ@ @ﬂ@ﬂ@@@@@@ i R
A O A
Activate Read Activate * Command Full Page burst operation does not Precharge Activate
Command  Command  Command BankB terminate when the burst length is satisfied; | Command  Command
Bank A Bank A Bank B The burst counter wraps the burst counter increments and continues | Bank B Bank B
from the highest order bursting beginning with the starting address.
page address back to zero Burst Stop
during this time interval. Command

20.2 Full Page Read Cycle (2 of 2) Burst Length = Full Page, CAS Latency = 3

[ W B B Bl Bl Bl 2 A A A s By ey s A Al S Sl Bl
Coodeey T
cke Mehi i A
T
T T S T A R R R A A R A A R S S R R
cs \/ T “\/ T\ T T\«/ T T T T T\ /ST TN\
- | [ [ [ -
- ) oo e A/ -
[ T T S R
[ AN E I NN IR NN E ST N SR RN S R S
RAS | ! | |
Y/ / NN LI X /i\L A/
Lo S e e
T ‘ N T T
s [\ /MzzzzM NITHINY i NN
| ! | ! [ |
i i | i i i i i | i i i i i i i i ! i
L ) R N [ N R R ) |
we 71\ /‘wz/‘ N AL/ /“(/
| | — |
[ | R | i
[ ) [ S IS R RN S S R S B ) )
s I\ >\/ /‘( )TN /iX /“(/
i : e a— i S S e S M | :
L i T i R i
[ | o | N N T N N S R )
. T m I \ ST
‘ \ - t N A pe s e e e p
e | [
[ A N R R A S S A S S R B
o DIIDOIDRE T T T T e
[ e
L e e e A P o
DQM /; T T o R L]
T S f 0 T S S S s T T S S RO R R
T T T T T T T /A T T T T T T T T T T T T T T
R R R I I I I D T T L e
Lo S N S N S S N H N H S S
2 S N N R S [
o = — — _— _ _ Ax+1 [Ax+2 _ —_— -
At i et €0/ 020 S50/ 053 G2 €50 GV, 0000 0 G0 O e Bl
L [ A
t + Read \ Ful Page b\;rsx oI:)er‘auonhdoes not A f
A Read c d '\ terminate when the lengti Prech
b salled the bt couner commafs
Bank A Bank A Bank B The burst counter wraps  bursting beginning with " Bank B
from the ighest order _ _ he staring adress. et
age address back o zero 1 St
Ging his tme merval Command
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211FU” Page Write CyCle (1 Of 2) “Burst Length = Full Page, CAS Latency = 2

A UnE IRRREEL S N
07U O I A A
R g
~ TN O AT, 07 G
- 20 T U U
o DO D AT D
Mot Sne e
wn

c Full Page burst operation does not

from the highest order terminate when the burst length is satisfied;
page address back to zero ™ he hyrst counter increments and continues  Burst Stop
during this time interval. bursting beginning with the starting address. ~ Command

21.2 Full Page Write Cycle (2 of 2) Burst Length = Full Page, CAS Latency = 3

S T T L
= WM Wiﬂﬂ T T\ AT AT
- 7 i, o
w 7/ T, AT, (T O
= DL N/ 0 U T T VL
R P e
A““'Y‘j“iiiiiiif/::
LAl T T
P ol s | s

from the highest order increments and continues

page address back to zero
during this time interval.

bursting beginning with
the starting address. Burst Stop

Command
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Complete List of Operation Commands

SDRAM Function Truth Table

CURRENT _ _ - _
STATE? CS RAS CAS WE BS Addr | ACTION
Idle H X X X X X NOP or Power Down
L H H H X X NOP
L H H L BS X ILLEGAL?
L H L X BS X ILLEGAL?
L L H H BS RA Row (&Bank) Active; Latch Row Address
L L H L BS AP NOP*
L L L H X X Auto-Refresh or Self-Refresh®
L L L L Op- Code Mode reg. Access®
Row Active H X X X X X NOP
L H H X X X NOP
L H L H BS CA AP Begin Read; Latch CA; DetermineAP
L H L L BS CA AP Begin Write; Latch CA; DetermineAP
L L H H BS X ILLEGAL?
L L H L BS AP Precharge
L L L X X X ILLEGAL
Read H X X X X X NOP (Continue Burst to End;>Row Active)
L H H H X X NOP (Continue Burst to End;>Row Active)
L H H L BS X Burst Stop Command > Row Active
L H L H BS CA AP Term Burst, New Read, DetermineAP3
L H L L BS CA AP Term Burst, Start Write, DetermineAP3
L L H H BS X ILLEGAL?
L L H L BS AP Term Burst, Precharge
L L L X X X ILLEGAL
Write H X X X X X NOP (Continue Burst to End;>Row Active)
L H H H X X NOP (Continue Burst to End;>Row Active)
L H H L BS X Burst Stop Command > Row Active
L H L H BS CAAP Term Burst, Start Read, DetermineAP3
L H L L BS CAAP Term Burst, New Write, DetermineAP3
L L H H BS X ILLEGAL?
L L H L BS AP Term Burst, Precharge®
L L L X X X ILLEGAL
Read H X X X X X NOP (Continue Burst to End;> Precharge)
with L H H H X X NOP (Continue Burst to End;> Precharge)
Auto L H H L BS X ILLEGAL?
Precharge L H L H BS X ILLEGAL?
L H L L X X ILLEGAL
L L H H BS X ILLEGAL?
L L H L BS AP ILLEGAL?
L L L X X X ILLEGAL

This preliminary data sheet contains product specifications which are subject to change without notice.
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SDRAM Function Truth Table (continued)

CURRENT S - - -
STATE! CS RAS CAS WE BS Addr | ACTION
Write H X X X X X NOP (Continue Burst to End;> Precharge)
with L H H H X X NOP (Continue Burst to End;> Precharge)
Auto L H H L BS X ILLEGAL?
Precharge L H L H BS X ILLEGAL?Z
L H L L X X ILLEGAL
L L H H BS X ILLEGAL?
L L H L BS AP ILLEGALZ
L L L X X X ILLEGAL
Precharging | H X X X X X NOP;> Idle after tRP
L H H H X X NOP;> Idle after tRP
L H H L BS X ILLEGAL?
L H L X BS X ILLEGAL?
L L H H BS X ILLEGALZ
L L H L BS AP NOP*
L L L X X X ILLEGAL
Row H X X X X X NOP;> Row Active after tRCD
Activating L H H H X X NOP;> Row Active after tRCD
L H H L BS X ILLEGAL?
L H L X BS X ILLEGALZ
L L H H BS X ILLEGAL?
L L H L BS AP ILLEGAL?
L L L X X X ILLEGAL
Write H X X X X X NOP
Recovering L H H H X X NOP
L H H L BS X ILLEGALZ
L H L X BS X ILLEGAL?
L L H H BS X ILLEGAL?
L L H L BS AP ILLEGAL?
L L L X X X ILLEGAL
Refreshing H X X X X X NOP;> Idle after tRC
L H H H X X NOP;> Idle after tRC
L H H L X X ILLEGAL
L H L X X X ILLEGAL
L L H X X X ILLEGAL
L L L X X X ILLEGAL
Mode H X X X X X NOP
Register L H H H X X NOP
L H H L X X ILLEGAL
Accessing L H L X X X ILLEGAL
L L X X X X ILLEGAL
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Clock Enable (CKE) Truth Table:

CKE
STATE(n) n-1

(@)
~
m

X

XFrrrFIIIXX|XrHrIIIXX|XrIIIXXX]|D>
wn
0

XFrIrIIXX|XXrIIXX|XXrIIXXX]|D>
wn

Addr | ACTION

]

Self-Refresh®

x

INVALID

EXIT Self-Refresh, Idle after tRC
EXIT Self-Refresh, Idle after tRC
ILLEGAL

ILLEGAL

ILLEGAL

NOP (Maintain Self-Refresh)

| e e e e e
—rIIIITITX

INVALID

EXIT Power-Down, > Idle.

EXIT Power-Down, > Idle.
ILLEGAL

ILLEGAL

ILLEGAL

NOP (Maintain Low-Power Mode)

Power-Down

rrrrrrrr I
—rIIIITITX

All. Banks
Idle”

Refer to the function truth table
Enter Power- Down

Enter Power- Down

ILLEGAL

ILLEGAL

ILLEGAL

Enter Self-Refresh

ILLEGAL

NOP

XrrrrrrrIX | XrrrrI X[ Xrerre I X 8'
X IXXrIXX|[XXXrIXX|[XXXrIXX %l

XXX XXXXXX[I[XXXXXXX]|XXXXXX

rIIIIIIIIT
rrrrrrrrrrrr I

Abbreviations:

RA = Row Address of Bank A CA = Column Address of Bank A BS = Bank Address
RB = Row Address of Bank B CB = Column Address of Bank B AP = Auto Precharge
RC = Row Address of Bank C CC = Column Address of Bank C

RD = Row Address of Bank D CD = Column Address of Bank D

Notes for SDRAM function truth table:

. Current State is state of the bank determined by BS. All entries assume that CKE was active (HIGH) during the preceding clock cycle.

. lllegal to bank in specified state; Function may be legal in the bank indicated by BS, depending on the state of that bank.

. Must satisfy bus contention, bus turn around, and/or write recovery requirements.

. NOP to bank precharging or in Idle state. May precharge bank(s) indicated by BS (andAP).

. lllegal if any bank is not Idle.

. CKE Low to High transition will re-enable CLK and other inputs asynchronously. A minimum setup time must be satisfied before any
command other than EXIT.

. Power-Down and Self-Refresh can be entered only from the All Banks Idle State.

. Must be legal command as defined in the SDRAM function truth table.

OO WNE

o ~
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Package Diagram

54-Pin Plastic TSOP-II (400 mil)

0.047 [1.20] MAX

+0.004
0.04 £0.002 | 0.400 +0.005 | 0.006 "5 000
[1 +0.05] ‘ [10.16 £0.13] ‘ 10,01
0.15 .5 05
[ A
o
s % ’E\i
a7k f
0.031 —»| |=-0.024 +0.008
[0.80] 0.006 [0.15] MAX 0.463 + 0.008 [0.60 +.020]
\ [11.76 +0.20]
0016 o ooz —=| l=—[@T.008 [0.2][@)] 54x

+0.05
EMO -0-10] 54

EHEEHEHEHHEHEEHHEHEHHEHHEHE

Index Marking

?HHHHHHHHHHHHHHHHHHHHHHHHHE

®
0.881 -0.01
[22.38 -0.25]

@ Does not include plastic or metal protrusion of 0.15 max. per side

Unit in inches [mm]
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Package Diagram

60-Ball FBGA
X
eo.1a]4)
= (2]
\ |
’ |
ToP view _'___;_______i____:f;.__'_m
. | _______
|
H

=0 o

SE

E1

BOTTDM VIEW |

I

|
i Hpooooon
e oo$do0

% b
0.15m[c[AlE]
* o1 ofgc|

OoOooo0
R alelagal::

Qo

SUBSTRATE ENCAPSULAWT
L
4
4
L
D DIMENSION OIMENSIAN
(mm) (Inch}
f VM.
Wi, | mom. | me | o | MO, | M
i o | —] — [1ee | — [ — |oma
A1 Q30 | k35S | D40 | o012 084 | 0018
A3 _ — | D.2] -_ — | D03
&3 413 | k18 | D23 | 0o0s| G007 | 0oo8
b | 040 | 045 | 054 | 0018| .OTE| D020
12.90[13.00 | 13.10] 0.608] 0.512 | LL518
o 11,20 BSC 0441 BSC
_.T'F 0.20|C
£ E 780 |80 [ 819 ] o311]oas] s
ﬁ“““ﬁ El 5.80 B3C 0.230 B3
Pl J— F 2400 BSC 0.079 B=C
2 a0 0,80 B5C 0035 BSC
= &E 1.20 B5¢ 0,047 BE0
DETAIL " 0.80 B5C 0,031 BSC
MATE:

A PRIMSPT DATUM © AND SEATING PLAME ARE DEFINED BY THE

SPHERICAL CROWNE DF THE COWTACT BALLS.

Li WMENSION 'R" IS MEASURED AT THE MAXIMUM BeLL DIAMETER,
PARALLEL TO PRIMA&RY BATUM C.

3. CONTROLUNG DIMENSIDN : MILLUMETER.

4. REFERENCE DDCUMENT @ JEDEC WO-210.
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Package Diagram

54-Ball FBGA
2X
o SUBSTRATE ENCAPSULANT
: (A] \
|
9 ‘ C
8 a
7 ‘ g
TOPVIEW [ T T T T T ]
Top view 7" | . B
3 ‘ d
2
d
1 O ‘
Vi L
PIN A1 INDEX/ A BCDE FGHJ Y ]o.10]cC
@M SOLDER BALL
| //10.20|C
[ | - —
O R R S e R e Ep— o |
PUANE \ < ‘ )
A \DETAIL "X" |
M
- <
<€
sD D1 0 -
PIN A1 INDEX | | DETAIL X
Al B C D E F G H J
100000000
2000000000 DIMENSION DIMENSION
sooooﬁoooo (mm) (inch)
SYM.
BOTTOM VIEW ‘ MIN. | NOM.| MAX. | MIN. | NOM.| MAX.
v A — 1.00 — | 0.039
70000 % 0000 Al | 030 |0.35 | 0.40 | 0.012| 0.014] 0.016
8O 00000000 A2 | — 0.64 — ] 0.025
2O0 OO0 CP OQoo A3 | 0.13 |08 | 0.23 | 0.005] 0.007| 0.009
\ b | 040 |0.45 [050 | 0.018| 0.018] 0.020
?b /2 9.90 |10.00 |10.10 | 0.390| 0.394 | 0.398
& 0.15@]c[A[B]
0. 100[C D1 6.40 BSC 0.252 BSC
NOTE. E [ 790 [800 [8.10 [0.311]0315]0.319
/N PRIMARY DATUM C AND SEATING PLANE ARE DEFINED BY THE El 6.40 BSC 0.252 BSC
SPHERICAL CROWNS OF THE CONTACT BALLS. F 2.00 BSC 0.079 BSC
A\ DIMENSION b’ IS MEASURED AT THE MAXIMUM BALL DIAMETER, D 1.80 BSC 0.071 BSC
PARALLEL TO PRIMARY DATUM C.
SE
3. CONTROLLING DIMENSION : MILLIMETER. 0.80 B5C 0.091 85C
4. REFERENCE DOCUMENT : JEDEC MO—210. 0.80 BSC 0.031 BSC

This preliminary data sheet contains product specifications which are subject to change without notice.
46




“I A-LINK SYSTEM PTE., LTD.

Contact Information for A-LINK SYSTEM erte. Lo
Singapore

TEL : 65-6747-7658

FAX : 65-6748-0858
Taiwan

TEL : 886-2-2546-9266

FAX : 886-2-2546-9926

E-mail :  service@alinksystem.com
Website: www.alinksystem.com
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