ELPIDAN

DATA SHEET

128M bits Mobile RAM

EDL1216CASA (8M words x 16 bits)

Description

The EDL1216CA is a 128M bits Mobile RAM organized
as 2,097,152 words x 16 bits x 4 banks. The low
power synchronous DRAMs achieved low power
consumption and high-speed data transfer using the
pipeline architecture.  All inputs and outputs are
synchronized with the positive edge of the clock.

This product is packaged in 54-ball FBGA.
Features

* Low power supply

O vDD: 1.8Vz*0.15V

0 vDDQ: 1.8V x0.15V

» Wide temperature range (-25°C to 85°C)

* Programmable partial self refresh

* Programmable driver strength

« Programmable temperature compensated self refresh
(Option)

* Deep power down mode

Small package (54-ball FBGA)

e Fully Synchronous Dynamic RAM, with all signals
referenced to a positive clock edge

Pulsed interface

Possible to assert random column address in every
cycle

¢ Quad internal banks controlled by BAO (A13) and
BA1 (A12)

 Byte control by LDQM and UDQM

» Wrap sequence = Sequential / Interleave

» /CAS latency (CL) =2, 3

« Automatic precharge and controlled precharge
« Auto refresh and self refresh

« x16 organization

* 4,096 refresh cycles/64ms

» Burst termination by Burst stop command and
Precharge command

Applications

Mobile cellular handset, PDA, wireless PDA, handheld
PC, home electronic appliances, and information
appliances, etc.

Pin Configurations

Ixxx indicates active low signal.
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AO to All Address inputs

BAO, BA1 Bank Select

DQOto DQ15 Data inputs / outputs

CLK Clock input

CKE Clock enable

/ICS Chip select

IRAS Row address strobe

ICAS Column address strobe

/WE Write enable

UDQM Upper DQ mask enable

LDQM Lower DQ mask enable

VDD Supply voltage

VSS Ground

VDDQ Supply voltage for DQ

VSSQ Ground for DQ

NC No connect
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EDL1216CASA

Ordering Information

Organization Clock frequency
Part number (words x bits) Internal Banks MHz (max.) /CAS latency Package
EDL1216CASA-10 8M x 16 4 100 3 54-ball FBGA

ELPIDAN
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EDL1216CASA
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EDL1216CASA

Electrical Specifications

« All voltages are referenced to VSS (GND).

 After power up, wait more than 200 us and then, execute Power on sequence and two Auto Refresh before proper
device operation is achieved.

Absolute Maximum Ratings

Parameter Symbol Rating Unit Note
Voltage on any pin relative to VSS VT —-0.5t0 +3.6 \Y

Supply voltage relative to VSS VDD, VDDQ —0.5to0 +2.6 \

Short circuit output current 10S 50 mA

Power dissipation PD 1.0 w

Operating ambient temperature TA —25 to +85 °C

Storage temperature Tstg —55to +125 °C

Caution

Exposing the device to stress above those listed in Absolute Maximum Ratings could cause
permanent damage. The device is not meant to be operated under conditions outside the limits
described in the operational section of this specification. Exposure to Absolute Maximum Rating
conditions for extended periods may affect device reliability.

Recommended Operating Conditions (TA = —25 to +85°C)

Parameter Symbol min. typ. max. Unit Notes
Supply voltage VDD 1.65 1.8 1.95 \Y
VSsS 0 0 0 \
DQ Supply voltage vDDQ 1.65 1.8 1.95 \Y,
Input high voltage VIH 0.8 x VDDQ O vDDQ + 0.3*" V
Input low voltage VIL -0.3* O 0.3 \Y

Notes: 1. VIH (max.) = VDDQ + 1.5V (pulse width < 5ns).
2. VIL (min.) = -1.5V (pulse width < 5ns).

ELPIDAN
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EDL1216CASA

DC Characteristics 1 (TA = —25 to +85°C, VDD, VDDQ = 1.8V * 0.15V, VSS, VSSQ = 0V)

Parameter
/CAS latency Symbol Grade max. Unit Test condition Notes
Oper_atlng current IDD1 60 mA Burst length = 1
(CL=2) tRC = tRC min., 1O = OmA,
(CL=3) IDD1 60 mA One bank active
Standby current in power down IDD2P 0.9 mA CKE < VIL max., tCK = 15ns
Standby current in power down )b 0.5 mA  CKE < VIL max. tCK = o
(input signal stable)
CKE = VIH min., tCK = 15ns,
Standby current in non power IDD2N 55 mA /CS 2 YIH min.,
down Input signals are changed one
time during 30ns.
Standby curr(-?nt in non power IDD2NS 2 mA CKE 2.VIH min., tCK = oo,
down (input signal stable) Input signals are stable.
Active standby current in power IDD3P 15 mA CKE < VIL max., tCK = 15ns
down
Active §tandby current in power IDD3PS 1 mA CKE < VIL max., tCK =
down (input signal stable)
CKE = VIH min., tCK = 15 ns,
Active standby current in non IDD3N 17 mA /CS 2 YIH min.,
power down Input signals are changed one
time during 30ns.
Active standby currgnt in non IDD3NS 12 mA CKE 2.VIH min., tCK = oo,
power down (input signal stable) Input signals are stable.
Burst operating current tCK = tCK min.,
(CL=2) IDD4 40 mA IOUT = OmA, All banks active 2
(CL=23) IDD4 60 mA
Refresh current .
(CL =2) IDD5 130 mA tRC = tRC min. 3
(CL=23) IDD5 130 mA
Self refresh current IDD6 0.35 mA TCSR="00" (Ts* < 70°C)
PASR="000" (Full) ' -
PASR="001" (2BK) 0.25 mA CKE <0.2v
PASR="010" (1BK) 0.18 mA
PASR="101" (1/2 BK) 0.12 mA
PASR="110" (1/4 BK) 0.09 mA
PASR="000" (Full) IDD6 0.20 mA TCSR="01" (Ts** < 45°C)
PASR="001" (2BK) 0.15 mA CKE<0.2V
PASR="010" (1BK) 0.10 mA
PASR="101" (1/2 BK) 0.08 mA
PASR="110" (1/4 BK) 0.07 mA
PASR="000" (Full) IDD6 0.60 mA TCSR="11" (Ts** < 85°C)
PASR="001" (2BK) 0.50 mA CKE<0.2V
PASR="010" (1BK) 0.43 mA
PASR="101" (1/2 BK) 0.37 mA
PASR="110" (1/4 BK) 0.34 mA
Standby current in deep power IDD7 10 LA CKE < 0.2V

down mode
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EDL1216CASA

Notes: 1. IDD1 depends on output loading and cycle rates. Specified values are obtained with the output open. In
addition to this, IDD1 is measured condition that addresses are changed only one time during tCK (min.).

2. IDD4 depends on output loading and cycle rates. Specified values are obtained with the output open. In
addition to this, IDD4 is measured condition that addresses are changed only one time during tCK (min.).

3. IDD5 is measured on condition that addresses are changed only one time during tCK (min.).
4. Ts is surface temperature.

DC Characteristics 2 (TA = -25 to +85°C, VDD, VDDQ = 1.8V £ 0.15V, VSS, VSSQ = 0V)

Parameter Symbol  min. max. Unit  Test condition Notes
Input leakage current ILI -1.0 1.0 A 0<VIN =VvDDQ

Output leakage current ILO -1.5 1.5 uA 0 = VOUT = VDDQ, DQ = disable

Output high voltage VOH vDDQ - 0.2 — \ IOH = -0.1 mA

Output low voltage VOL — 0.2 \Y IOL =0.1 mA

Pin Capacitance (TA = 25°C, f = 1MHz)

Parameter Symbol Pins min. Typ max. Unit Notes
Input capacitance Ci1 CLK 2.5 — 3.5 pF
Address, CKE, /CS, /RAS,
cl2 /CAS, /WE, UDQM, LDQM 22 - 38 pF
Data input/output capacitance Cl/O DQ 4 — 6.5 pF

ELPIDAN
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EDL1216CASA

AC Characteristics (TA = -25 to +85°C, VDD, vDDQ = 1.8V * 0.15V, VSS, VSSQ = 0V)

Test Conditions

« AC high level input voltage / low level input voltage: 1.6 /0.2V
« Input timing measurement reference level: 0.9V

« Transition time (Input rise and fall time): 1ns

¢ Output timing measurement reference level: 0.9V

CLK

Input

Output

16V
0.9V
0.2V

16V
09V
0.2V

toH
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EDL1216CASA

Synchronous Characteristics

Parameter Symbol min. max. Unit Note
fc'?_ik;)yc'e fime toK2 15 — ns
(CL=13) tCK3 10 — ns
,(Aé:fzes,zs; time from CLK tAC2 . 7 ns 1
(CL=3) tAC3 — 6 ns 1
CLK high level width tCH 3 — ns
CLK low level width tCL 3 — ns
Data-out hold time tOH 3 — ns 1
Data-out low-impedance time tLZ 0 — ns
(D(;fi-g;lt high-impedance time tHZ2 3 7 ns
(CL=3) tHZ3 3 6 ns
Data-in setup time tDS 2 — ns
Data-in hold time tDH 1 — ns
Address setup time tAS 2 — ns
Address hold time tAH 1 — ns
CKE setup time tCKS 2 — ns
CKE hold time tCKH 1 — ns
CKE setup time (Power down exit) tCKSP 2 — ns
e RS T ans 2 - .
o (S BSOS E o - .
Note: 1. Output load.
Z=50Q
Output )
;L_ 30 pF
Output load
Asynchronous Characteristics
Parameter Symbol min. max. Unit Notes
ACT to REF/ACT command period (operation) tRC 90 | ns
ACT to REF/ACT command period (refresh) tRC1 90 | ns
ACT to PRE command period tRAS 60 120000 ns
PRE to ACT command period tRP 30 O ns
Delay time ACT to READ/WRITE command tRCD 30 g ns
ACT (one) to ACT (another) command period tRRD 20 g ns
Data-in to PRE command period tDPL 20 O ns
Data-in to ACT (REF) command period
(Auto precharge) TDAL2 2CLK + 30 g ns
(CL=2)
(CL=3) TDAL3 2CLK + 30 g ns
Mode register set cycle time tRSC 2 g CLK
Transition time tT 1 30 ns
Refresh time (4,096 refresh cycles) tREF 64 | ms
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EDL1216CASA

Pin Function

CLK (input pin)
CLK is the master clock input. Other inputs signals are referenced to the CLK rising edge.

CKE (input pins)
CKE determine validity of the next CLK (clock). If CKE is high, the next CLK rising edge is valid; otherwise it is
invalid. If the CLK rising edge is invalid, the internal clock is not issued and the Mobile RAM suspends operation.

When the Mobile RAM is not in burst mode and CKE is negated, the device enters power down mode. During power
down mode, CKE must remain low.

ICS (input pins)
/CS low starts the command input cycle. When /CS is high, commands are ignored but operations continue.

IRAS, /CAS, and /WE (input pins)
/IRAS, /CAS and /WE have the same symbols on conventional DRAM but different functions. For details, refer to the
command table.

A0 to A11 (input pins)

Row Address is determined by AO to A11 at the CLK (clock) rising edge in the active command cycle. It does not
depend on the bit organization.

Column Address is determined by A0 to 8 at the CLK rising edge in the read or write command cycle.

A10 defines the precharge mode. When A10 is high in the precharge command cycle, all banks are precharged;
when A10 is low, only the bank selected by BAO(A13) and BA1(A12) is precharged.

When A10 is high in read or write command cycle, the precharge starts automatically after the burst access.

BAO and BA1 (input pin)
BAO(A13) and BA1(A12) are bank select signal. (See Bank Select Signal Table)
[Bank Select Signal Table]

BAO BA1
Bank A L L
Bank B H L
Bank C L H
Bank D H H

Remark: H: VIH. L: VIL. x: VIH or VIL

UDQM and LDQM (input pins)

UDQM and LDQM control upper byte and lower byte 1/O buffers, respectively. In read mode, DQM controls the
output buffers like a conventional /OE pin. DQM high and DQM low turn the output buffers off and on, respectively.
The DQM latency for the read is two clocks. In write mode, DQM controls the word mask. Input data is written to the
memory cell if DQM is low but not if DQM is high. The DQM latency for the write is zero.

DQO to DQ15 (input/output pins)
DQ pins have the same function as /O pins on a conventional DRAM.

VDD, VSS, VDDQ, VSSQ (Power supply)

VDD and VSS are power supply pins for internal circuits. VDDQ and VSSQ are power supply pins for the output
buffers.

ELPIDAN
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EDL1216CASA

Command Operation

Extended Mode register set command (/CS, /RAS, /CAS, /IWE, BAO = Low, BA1 = High)

The Mobile RAM has an extended mode register that defines low power functions. In this command, A0 through A11
are the data input pins.

After power on, the extended mode register set command must be executed to fix low power functions.

The extended mode register can be set only when all banks are in idle state.

During tRSC following this command, the Mobile RAM can not accept any other commands.

RN
ICAS N

BAO(AL3) L2388

BA1(A12)
A10

Add ZBZ
Extended Mode register set command

Mode register set command (/CS, /RAS, /ICAS, /IWE, BAO, BA1 = Low)

The Mobile RAM has a mode register that defines how the device operates. In this command, AO through A11 are
the data input pins. After power on, the mode register set command must be executed to initialize the device. The
mode register can be set only when all banks are in idle state. During tRSC following this command, the Mobile
RAM cannot accept any other commands.

BAO(A13)
BA1(A12)
A10 3

Add
Mode register set command

Activate command (/CS, /RAS = Low, /CAS, /WE = High)

The Mobile RAM has four banks, each with 4,096 rows. This command activates the bank selected by BAO (A13)
and BA1 (A12) and a row address selected by AO through A11. This command corresponds to a conventional
DRAM's /RAS falling.

ok ML 1|
I E—
s T/
ras TR\ LT
cas BT B
IWE

BAO(A13), BAL(A12)
AL0 ZZ2D

Add
Activate command

ELPIDAN
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EDL1216CASA

Precharge command (/CS, /RAS, /WE = Low, /CAS = High)

This command begins precharge operation of the bank selected by BAO (A13) and BA1(A12). When A10 is High, all
banks are precharged, regardless of BAO (A13) and BA1 (A12). When A10 is Low, only the bank selected by BAO
(A13) and BA1 (A12) is precharged. After this command, the Mobile RAM can’t accept the activate command to the
precharging bank during tRP (precharge to activate command period). This command corresponds to a conventional
DRAM’s /RAS rising.

CLK

CKE

ICS

IRAS

ICAS

IWE

BAO(A13), BAL(A12)

Al0 XK
(Precharge select)
Add  BERRREELRRLELLLIRS

0% 0a%a%0%0a%0% % a%a% % %!

Precharge command

Write command (/CS, /CAS, /WE = Low, /RAS = High)

This command sets the burst start address given by the column address to begin the burst write operation. The first
write data in burst mode can input with this command with subsequent data on following clocks.

ck [ 1
CKE “n
/ICS
/IRAS
ICAS

ST
o222

IWE

BAO(A13), BA1(A12)
A10 D

Add

Write command

Read command (/CS, /CAS = Low, /RAS, /WE = High)

Read data is available after /CAS latency requirements have been met. This command sets the burst start address
given by the column address.

CLK | | I | I
CKE H
/ICS

/IRAS

XXX XN LSS
OSSN LK

2% %62%0%

ICAS

WE 3257 X
BAO(A13), BAL(A12)
A0 2D

Add

ELPIDAN
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EDL1216CASA

Auto refresh command (/CS, /IRAS, /ICAS = Low, /WE, CKE = High)
This command is a request to begin the Auto refresh operation. The refresh address is generated internally.

Before executing Auto refresh, all banks must be precharged. After this cycle, all banks will be in the idle
(precharged) state and ready for a row activate command. During tRC1 period (from refresh command to refresh or
activate command), the Mobile RAM cannot accept any other command

CLK | | I | I
CKE H
/CS

TR
IRAS  ZE85\

ICAS 3333\

s
S

IWE

BAO(A13), BAL(A12)

A10

RITIIIXIXIXILIRLS
Add SRR

Auto refresh command

Self refresh entry command (/CS, /RAS, /CAS, CKE = Low, /WE = High)

After the command execution, self refresh operation continues while CKE remains low. When CKE goes high, the
Mobile RAM exits the self refresh mode. During self refresh mode, refresh interval and refresh operation are
performed internally, so there is no need for external control. Before executing self refresh, all banks must be
precharged.

CLK
CKE

/CS

IRAS  Z588\

ICAS

IWE

BAO(A13), BAL(A12) R

A10

TRXTIIIXZT IS
Add RIS

Self refresh entry command

Power down entry command (/CS, CKE = Low, /RAS, /CAS, /WE = High)

After the command execution, power down mode continues while CKE remains low. When CKE goes high, the
Mobile RAM exits the power down mode. Before executing power down, all banks must be precharged.

CLK
CKE
/ICS
IRAS
ICAS
IWE

BAO(A13), BAL(A12) R

A10

TRTIIIILZIIIIIR
Add RIS

Power down entry command

ELPIDAN

Data Sheet E0195E20 (Ver. 2.0)
12



EDL1216CASA

Deep power down entry command( /CS, CKE, /WE = Low, /RAS, /CAS = High)

After the command execution, deep power down mode continues while CKE remains low. When CKE goes high, the
Mobile RAM exits the deep power down mode. Before executing deep power down, all banks must be precharged.

CLK | | I | |
CKE \

Ics

IRAS

ICAS

IWE

BAO(A13), BAL(A12)

A10

ST
0 RILIERIRARILHKAK
Add RIS

Deep power down entry command

Burst stop command (/CS = /WE = Low, /RAS, /CAS = High)
This command can stop the current burst operation.
ck [ 1
CKE H
ICS
IRAS ZZ5/ R
ICAS X5/
IWE

OO ORE OO ORIE OO
BAO(A13), BAL(AL2) RRKRRKEEIIEEK

TXTIITIITIIILISLS
ALD  RRRHRRHRRRAIRNKS

OSSR
Add RIS

Burst stop command

No operation (/CS = Low, /RAS, /CAS, /IWE = High)
This command is not an execution command. No operations begin or terminate by this command.

CLK | | | | |
CKE H
/ICS

IRAS

R R
RS X

ICAS

IWE
BAO(A13), BAL(A12)
A10

Add
No operation

ELPIDAN
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EDL1216CASA

Truth Table
Command Truth Table

CKE A11,
Function Symbol n-1 n /CS /RAS /CAS /WE  BA1 BAO  A10 A9 - AO
Device deselect DESL H X H X X X X X X X
No operation NOP H X L H H H X X X X
Burst stop BST H H L H H L X X X X
Read READ H x L H L H \Y \Y, L \Y
Read with auto precharge READA H X L H L H \Y \Y H \Y
Write WRIT H x L H L L \Y \Y, L \Y
Write with auto precharge WRITA H X L H L L \Y \Y H \Y
Bank activate ACT H x L L H H \ \ \ \
Precharge select bank PRE H X L L H L \% \% L X
Precharge all banks PALL H X L L H L X X H X
Mode register set MRS H X L L L L L L L \
Extended mode register set EMRS H X L L L L H L L \Y,
Remark: H: VIH. L: VIL. x: VIH or VIL, V = Valid data
DQM Truth Table

CKE DQM

Function Symbol n-1 n U L
Data write / output enable ENB H X L L
Data mask / output disable MASK H X H H
Upper byte write enable / output enable ENBU H X L X
Lower byte write enable / output enable ENBL H X x L
Upper byte write inhibit / output disable MASKU H X H X
Lower byte write inhibit / output disable MASKL H X X H

Remark: H: VIH. L: VIL. x: VIH or VIL
CKE Truth Table

CKE
Current state Function Symbol n-1 n /CS /RAS /CAS /WE  Address
Activating Clock suspend mode entry H L X X X X X
Any Clock suspend mode L L X X X X X
Clock suspend Clock suspend mode exit L H X X X X X
Idle Auto refresh command REF H H L L L H X
Idle Self refresh entry SELF H L L L L H x
Idle Power down entry PD H L L H H H X
H L H X X X X
Idle Deep power down entry DPD H L L H H L X
Self refresh Self refresh exit L H L H H H X
L H H X X X X
Power down Power down exit L H L H H H x
L H H X X X X
Deep power down Deep power down exit L H x x x x x

Remark: H: VIH. L: VIL. x: VIH or VIL

ELPIDAN
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EDL1216CASA

Function Truth Table

Current state /CS /RAS /CAS /WE Address Command Action Notes
Idle H X X X X DESL Nop
L H H H x NOP Nop
L H H L x BST Nop
L H L H BACAA10 READ/READA |LLEGAL 2
L H L L BACAAI0 WRIT/WRITA |LLEGAL 2
L L H H BA, RA ACT - Row activating
L L H L BA, A10 PRE/PALL Nop
L L L H X REF Auto refresh
L L L L OC,BA1=L MRS Mode register set
L L L L OC,BA1=H EMRS Extended mode register set
Row active H X X X X DESL Nop
L H H H x NOP Nop
L H H L x BST Nop
L H L H  BA,CA A10 READ/READA Begin read 3
L H L L BA, CA, A10 WRIT/WRITA  Begin write 3
L L H H BA, RA ACT ILLEGAL 2
L L H L BA, A10 PRE/PALL Precharge/Precharge all banks 4
L L L H x REF ILLEGAL
L L L L OC, BA MRS/EMRS ILLEGAL
Read H X X X X DESL Continue burst to end — Row active
L H H H x NOP Continue burst to end — Row active
L H H L X BST Burst stop — Row active
L H L H BA, CA, A10 READ/READA Terminate burst, begin new read 5
L H L L BA, CA, A10 WRIT/WRITA  Terminate burst, begin write 5,6
L L H H BA, RA ACT ILLEGAL 2
L L H L BA, A10 PRE/PALL Terminate burst — Precharging
L L L H x REF ILLEGAL
L L L L OC, BA MRS/EMRS ILLEGAL
Write H X X X X DESL Continue burst to end — Write recovering
L H H H X NOP Continue burst to end - Write recovering
L H H L X BST Burst stop » Row active
L H L H BA, CA, A10 READ/READA Terminate burst, start read : Determine AP 5,6
L H L L BA, CA, A10  WRIT/WRITA  Terminate burst, new write : Determine AP 5
L L H H BA, RA ACT ILLEGAL 2
L L H L BA, A10 PRE/PALL Terminate burst — Precharging 7
L L L H x REF ILLEGAL
L L L L OC, BA MRS/EMRS ILLEGAL

Data Sheet E0195E20 (Ver. 2.0)
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EDL1216CASA

Current state /CS /RAS /CAS /WE Address Command Action Notes
Read withauto  H x x x x DESL Continue burst to end — Precharging
precharge L H H H X NOP Continue burst to end - Precharging
L H H L x BST ILLEGAL
L H L H BACAA10 READ/READA |LLEGAL 2
L H L L BACAA1I0 WRIT/WRITA |LLEGAL 2
L L H H BA, RA ACT ILLEGAL 2
L L H L BA, A10 PRE/PALL ILLEGAL 2
L L L H x REF ILLEGAL
L L L L OC, BA MRS/EMRS ILLEGAL
\é\:;i(t; ;gz auto H y . » . DESL \?Vi(:gt;nuﬁ EE;S;L :- :end — Write recovering
L H H H . NOP ‘S)v;:rr:t;nuL:z rt))tgz:] ;(i ge(;d — Write recovering
L H H L x BST ILLEGAL
L H L H BACAA10 READ/READA |LLEGAL 2
L H L L BACAA1I0 WRIT/WRITA |LLEGAL 2
L L H H BA, RA ACT ILLEGAL 2
L L H L BA, A10 PRE/PALL ILLEGAL 2
L L L H x REF ILLEGAL
L L L L OC, BA MRS/EMRS ILLEGAL
Precharging H X X X X DESL Nop - Enter idle after tRP
L H H H X NOP Nop - Enter idle after tRP
L H H L x BST ILLEGAL
L H L H BA, CA, A10 READ/READA ILLEGAL 2
L H L L BA, CA, A10 WRIT/WRITA ILLEGAL 2
L L H H BA, RA ACT ILLEGAL 2
L L H L BA, A10 PRE/PALL Nop - Enter idle after tRP
L L L H x REF ILLEGAL
L L L L OC, BA MRS/EMRS ILLEGAL
Row activating  H  x x x x DESL Nop — Enter bank active after tRCD
L H H H X NOP Nop - Enter bank active after tRCD
L H H L x BST ILLEGAL
L H L H BA, CA, A10 READ/READA ILLEGAL 2
L H L L BA, CA, A10  WRIT/WRITA  ILLEGAL 2
L L H H BA, RA ACT ILLEGAL 2,8
L L H L BA, A10 PRE/PALL ILLEGAL 2
L L L H x REF ILLEGAL
L L L L OC, BA MRS/EMRS ILLEGAL

ELPIDAN

Data Sheet E0195E20 (Ver. 2.0)
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EDL1216CASA

Current state /CS /RAS /CAS /WE Address Command Action Notes
Write recovering  H x x x x DESL Nop - Enter row active after tDPL
L H H H X NOP Nop - Enter row active after tDPL
L H H L X BST Nop - Enter row active after tDPL
L H L H BACAA10 READ/READA Begin read 6
L H L L BA, CA, A10  WRIT/WRITA  Begin new write
L L H H BA, RA ACT ILLEGAL 2
L L H L BA, A10 PRE/PALL ILLEGAL 2
L L L H x REF ILLEGAL
L L L L OC, BA MRS/EMRS ILLEGAL
Write recovering H  x x x x DESL Nop — Enter precharge after tDPL
with auto L H H H X NOP Nop - Enter precharge after tDPL
precharge L H H L X BST Nop - Enter row active after tDPL
L H L H BA, CA, A10 READ/READA ILLEGAL
L H L L BA, CA, A10 WRIT/WRITA ILLEGAL 2,6
L L H H BA, RA ACT ILLEGAL 2
L L H L BA, A10 PRE/PALL ILLEGAL 2
L L L H x REF ILLEGAL
L L L L OC, BA MRS/EMRS ILLEGAL
Refresh H x x x x DESL Nop — Enter idle after tRC1
L H H H X NOP Nop - Enter idle after tRC1
L H H L X BST Nop - Enter idle after tRC1
L H L H BA, CA, A10 READ/READA ILLEGAL
L H L L BA, CA, A10 WRIT/WRITA ILLEGAL
L L H H BA, RA ACT ILLEGAL
L L H L BA, A10 PRE/PALL ILLEGAL
L L L H x REF ILLEGAL
L L L L OC, BA MRS/EMRS ILLEGAL
Mode register H x x x x DESL Nop — Enter idle after tRSC
accessing L H H H X NOP Nop - Enter idle after tRSC
L H H L X BST Nop - Enter idle after tRSC
L H L H BA, CA, A10 READ/READA ILLEGAL
L H L L BA, CA, A10  WRIT/WRITA ILLEGAL
L L H H BA, RA ACT ILLEGAL
L L H L BA, A10 PRE/PALL ILLEGAL
L L L H x REF ILLEGAL
L L L L OC, BA MRS/EMRS ILLEGAL

Data Sheet E0195E20 (Ver. 2.0)
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EDL1216CASA

Current state /CS /RAS /CAS /WE Address Command Action Notes
Extended mode H x x x x DESL Nop - Enter idle after tRSC
register L H H H X NOP Nop - Enter idle after tRSC
accessing L H H L X BST Nop - Enter idle after tRSC
L H L H BA, CA, A10 READ/READA ILLEGAL
L H L L BA, CA, A10  WRIT/WRITA  ILLEGAL
L L H H BA, RA ACT ILLEGAL
L L H L BA, A10 PRE/PALL ILLEGAL
L L L H x REF ILLEGAL
L L L L OC, BA0,BA1 MRS/EMRS ILLEGAL

Remark: H: VIH. L: VIL. x: VIH or VIL, V = Valid data
BA: Bank Address, CA: Column Address, RA: Row Address, OC: Op-Code

Notes: 1. All entries assume that CKE is active (CKE,.1=CKE»=H).

2. lllegal to bank in specified states; Function may be legal in the bank indicated by Bank Address (BA),
depending on the state of that bank.

lllegal if tRCD is not satisfied.

lllegal if tRAS is not satisfied.

Must satisfy burst interrupt condition.

Must satisfy bus contention, bus turn around, and/or write recovery requirements.
Must mask preceding data which don't satisfy tDPL.

lllegal if tRRD is not satisfied.

©NOo oMo

ELPIDAN
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EDL1216CASA

Simplified State Diagram

WRITEA
SUSPEND

POWER

ON

Extended
Mode
Register

Mode

Register

Set

Self
Refresh

CBR (Auto)
Refresh

Power
Down

Active
Power
Down

READ

Precharge

SUSPEND

READA
SUSPEND

Precharge

—- AUtOMALtiC SEQUENCE

Manual input
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EDL1216CASA

Initialization
The synchronous DRAM is initialized in the power-on sequence according to the following.
(1) To stabilize internal circuits, when power is applied, a 200 us or longer pause must precede any signal toggling.

(2) After the pause, all banks must be precharged using the Precharge command (The Precharge all banks
command is convenient).

(3) Once the precharge is completed and the minimum tRP is satisfied, two or more Auto refresh must be performed.

(4) Both the mode register and the extended mode register must be programmed. After the mode register set cycle
or the extended mode register set cycle, tRSC (2 CLK minimum) pause must be satisfied.

Remarks:

1 The sequence of Auto refresh, mode register programming and extended mode register programming above may
be transposed.

2 CKE and DQM must be held high until the Precharge command is issued to ensure data-bus High-Z.

Programming Mode Registers

The mode register and extended mode register are programmed by the Mode register set command and Extended
mode register command, respectively using address bits A11 through A0, BAO (A13) and BA1 (A12) as data inputs.
The registers retain data until they are re-programmed, or the device enters into the deep power down or the device
loses power.

Mode register

The mode register has three fields;

Options . A11 through A7
/ICAS latency : A6 through A4
Wrap type . A3

Burstlength  : A2 through AO

Following mode register programming, no command can be issued before at least 2 CLK have elapsed.

ICAS Latency

/CAS latency is the most critical of the parameters being set. It tells the device how many clocks must elapse before
the data will be available. The value is determined by the frequency of the clock and the speed grade of the device.

Burst Length

Burst Length is the number of words that will be output or input in a read or write cycle. After a read burst is
completed, the output bus will become High-Z. The burst length is programmable as 1, 2, 4, 8 or full page.

Wrap Type (Burst Sequence)

The wrap type specifies the order in which the burst data will be addressed. This order is programmable as either
“Sequential” or “Interleave”. The method chosen will depend on the type of CPU in the system.

Some microprocessor cache systems are optimized for sequential addressing and others for interleaved addressing.
“Burst Length Sequence” shows the addressing sequence for each burst length using them. Both sequences
support bursts of 1, 2, 4 and 8. Additionally, sequence supports the full page length.

ELPIDAN

Data Sheet E0195E20 (Ver. 2.0)
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EDL1216CASA

Extended Mode Register

The extended mode register has four fields;

Options . A11 through A7
Drive Strength : A6 through A5
Temperature Compensated Self Refresh
A4 through A3
Partial Array Self Refresh
A2 through AO

Following extended mode register programming, no command can be issued before at least 2 CLK have elapsed.

Drive Strength
Driving capability of data output drivers.

Temperature Compensated Self Refresh

Programmable refresh rate for self refresh mode to allow the system to control power as a function of temperature.

Partial Array Self Refresh

Memory array size to be refreshed during self refresh operation is programmable in order to reduce power. Data

outside the defined area will not be retained during self refresh.

Data Sheet E0195E20 (Ver. 2.0)
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EDL1216CASA

Mode Register Definition

BAO BA1l
(A13) (A12) A11 A10 A9 A8 A7 A6 A5 A4 A3 A2 Al A0
[o]ofofofo]lofo] virmobE [wr] BL Mode Register Set
Bits2-0 WT =0 WT=1
000 1 1
001 2 2
Bits6-4 | /CAS latency 010 4 4
000 R Burst length 011 8 8
001 R 100 R R
010 2 101 R R
Latency 011 3 110 R R
mode 100 R 111 Full page R
101 R
110 R Wrap type 0 | Sequential
111 R 1 | Interleave
BAO BA1l
(A13) (A12) A1l A10 A9 A8 A7 A6 A5 A4 A3 A2 Al A0
[o]12]oflofolofo] bs TCSR PASR Extended Mode Register Set
Bits2-0 | Refresh Array
000 All banks
001 | Bank A & Bank B (BA1=0)
010 | Bank A (BAO=BA1=0)
Partial Array 011 R
Self Refresh 100 R
101 | 1/2 of Bank A (RA11=0)
110 1/4 of Bank A (RA11=RA10=0)
111 R
Bits6-5 | Strength Bits4-3 | Max Temperature
00 Normal Temprature 00 70°C
Drive Strength 01 1/2 strength Compensated 01 45°C
10 1/4 strength Self Refresh 10 15°C
11 R 11 85°C

Remark R :Reserved

Data Sheet E0195E20 (Ver. 2.0)
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EDL1216CASA

Burst Length and Sequence

[Burst of Two]

Starting address
(column address AQ, binary)

Sequential addressing sequence
(decimal)

Interleave addressing sequence
(decimal)

0

0,1

0,1

1

1,0

1,0

[Burst of Four]

Starting address
(column address A1-AO0, binary)

Sequential addressing sequence
(decimal)

Interleave addressing sequence
(decimal)

00 0,1,2,3 0,1,2,3
01 1,2,3,0 1,0,3,2
10 2,301 2,3,0,1
11 3,0,1,2 3,2,1,0
[Burst of Eight]

Starting address
(column address A2-A0, binary)

Sequential addressing sequence
(decimal)

Interleave addressing sequence
(decimal)

000

0,1,2,3,4,56,7

0,1,2,3,4,56,7

001 1,2,3,4,56,7,0 1,0,3,2,5,4,7,6
010 2,3,4,5,6,7,0,1 2,3,0,1,6,7,4,5
011 3,4,5,6,7,0,1,2 3,2,1,0,7,6,5,4
100 4,5,6,7,0,1,2,3 4,5,6,7,0,1,2,3
101 56,7,0,1,2,3,4 5,4,7,6,1,0,3,2
110 6,7,0,1,2,3,4,5 6,7,4,5 23,01
111 7,0,1,2,3,4,5,6 7,6,5,4,3,2,1,0

Full page burst is an extension of the above tables of sequential addressing, with the length being 512.

Data Sheet E0195E20 (Ver. 2.0)
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EDL1216CASA

Address Bits of Bank-Select and Precharge

Row [ A0 | A1 | A2 ] A3 A4 a5 | a6 | A7 [ A8 | Ao | Al0] a1 |BAI]BAQ] [Paumaeromss] Resuit
0 0 Select Bank A
(Activate command) “Activate” command
0 1 Select Bank B
“Activate” command
Select Bank C
1 0 X
“Activate” command
1 1 Select Bank D
“Activate” command
[ no [ A1 | A2 ] A3 aa| as | a6 | a7 | a8 | Ao |ato] ana [BAS]EAS
(Precharge command) ‘ ‘ ‘ A10 |BAL(A12)|BAO(AL3)| Result
0 0 0 Precharge Bank A
0 0 1 Precharge Bank B
0 1 0 Precharge Bank C
0 1 1 Precharge Bank D
1 X X Precharge All Banks
x : Don't care
0 disables Auto-Precharge
‘ (End of Burst)
enables Auto-Precharge
co. [ a0 | A1| A2] A3] aa] as| a6 | a7 | as | Ao |ato]an | BAS]EAS] 1| (End of Burst)
(/CAS strobes)
BAL(A12)|BAO(AL3)|  Result
0 0 enables Read/Write
commands for Bank A
0 1 enables Read/Write
commands for Bank B
1 0 enables Read/Write
commands for Bank C
1 1 enables Read/Write
commands for Bank D

Data Sheet E0195E20 (Ver. 2.0)
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EDL1216CASA

Operation of the Mobile RAM

Precharge

The precharge command can be issued anytime after tRAS min. is satisfied. Soon after the precharge command is
issued, precharge operation performed and the synchronous DRAM enters the idle state after tRP is satisfied. The
parameter tRP is the time required to perform the precharge. The earliest timing in a read cycle that a precharge
command can be issued without losing any data in the burst is as follows.

Burst length=4

» JTo |_IT1 |_sz |_IT3 |_IT4 |_lT5 |_IT6 |_IT7 |_IT8 |_|

ICAS latency =2

S e CD D ETD TP e

/ICAS latency =3 j j j j j j j j j j
conms L R
o R C CD C D

(tras must be satisfied)
Precharge

In order to write all data to the memory cell correctly, the asynchronous parameter tDPL must be satisfied. The tDPL
(min.) specification defines the earliest time that a precharge command can be issued. Minimum number of clocks is
calculated by dividing tDPL (min.) with clock cycle time. In summary, the precharge command can be issued relative
to reference clock that indicates the last data word is valid. In the following table, minus means clocks before the
reference; plus means time after the reference.

/CAS latency Read Write
2 -1 +tDPL(min.)
3 -2 +tDPL(min.)

ELPIDAN
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EDL1216CASA

Auto Precharge

During a read or write command cycle, A10 controls whether auto precharge is selected. A10 high in the Read or
Write command (Read with Auto precharge command or Write with Auto precharge command), auto precharge is
selected and begins automatically. The tRAS must be satisfied with a read with auto precharge or a write with auto
precharge operation. In addition, the next activate command to the bank being precharged cannot be executed until
the precharge cycle ends.

In read cycle, once auto precharge has started, an activate command to the bank can be issued after tRP has been
satisfied.

In write cycle, the tDAL must be satisfied to issue the next activate command to the bank being precharged.

The timing that begins the auto precharge cycle depends on whether read or write cycle.

Read with Auto Precharge
During a read cycle, the auto precharge begins one clock earlier (/CAS latency of 2) or two clocks earlier (/CAS
latency of 3) the last data word output.

Burst length = 4

T0 T1 T2 T3 T4 5 6 T7 T8 T9

T

L1 |
|
|
|
|
|
|
|

CLK

T
LI

|

|

|

|

|

|

|

ICAS latency = 2

Auto precharge starts
Command

READA B,

DQ

ICAS latency =3

READA B
|

Auto precharge starts

I
]
I
I
]
I
I
|
I
I
|
I
I
I
I
I
I
|
|
]
I
I
|
I
I
|
:
Command |
I
I
]
I

DQ

< QL31 >< QB2 >< QL33 >< QL34 > --------------- e —

|
i \QBl><QI;2><QB3><QI;4/

(tras must be satisfied)

Read with Auto Precharge
Remark: READA means Read with Auto precharge

Write with Auto Precharge

During a write cycle, the auto precharge starts at the timing that is equal to the value of the tDPL (min.) after the
last data word input to the device.

Burst length = 4
TO T1 T2 T3 T4 T5 T6 T7 T8

cLK [ I [ S S I
| | | 1 | | |
| | | | | |
| | | | | |
| | | |
| | |
| | |
| | |
| |

) O O l

Auto precharge starts
Command P arg

t . e
DPLINY (tras must be satisfied)

Write with Auto Precharge
Remark: WRITA means Write with Auto Precharge

ELPIDAN
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EDL1216CASA

Read / Write Command Interval

Read to Read Command Interval

During a read cycle, when new Read command is issued, it will be effective after /CAS latency, even if the previous
read operation does not completed. READ will be interrupted by another READ. The interval between the
commands is 1 cycle minimum. Each Read command can be issued in every clock without any restriction.

Burst length = 4, /CAS latency = 2
TO T1 T2 T3 T4 T5 T6 T7 T8 T9

S S I S A

Command

Hi-Z

< QAl >< Q;Sl >< Q;32 >< Q;33 >< Q;34 >

DQ

Read to Read Command Interval

Write to Write Command Interval

During a write cycle, when a new Write command is issued, the previous burst will terminate and the new burst will
begin with a new Write command. WRITE will be interrupted by another WRITE. The interval between the
commands is minimum 1 cycle. Each Write command can be issued in every clock without any restriction.

Burst length = 4

Command

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

Hi-Z

DQ iy < DA1 >< DB1 >< DB2 >< DB3 >< DB4 >

| |
| |
| |
e |
|
|
|
|
|
|

i
|
Write to Write Command Interval

ELPIDAN
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EDL1216CASA

Write to Read Command Interval

Write command and Read command interval is also 1 cycle. Only the write data before Read command will be

written. The data bus must be High-Z at least one cycle prior to the first DOUT.

=4

Burst length

T8

T7

T6

T5

T4

T3

T2

T1

TO

CLK

=2

ICAS latency

mmmmmepeem—————

< QB1 >< QB2 >< QB3 >< QB4 >

he]
C
£

(04
g a
o

=3

ICAS latency

Command

DQ

Write to Read Command Interval
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EDL1216CASA

Read to Write Command Interval

During a read cycle, READ can be interrupted by WRITE. The Read and Write command interval is 1 cycle
minimum. There is a restriction to avoid data conflict. The Data bus must be High-Z using DQM before WRITE.

Burst length = 4

CLK | ]

Command

DQM i \ i
DQ L -------- il —<E;l><D2><D3><D4>

Read to Write Command Interval 1
READ can be interrupted by WRITE. DQM must be High at least 3 clocks prior to the Write command.

Burst length = 8
T4 TS5 T6 T7 T8 T9

S Y Y S N Sy Ny

ICAS latency = 2 | }

Command
NN
DQ 1 ‘ i ‘

/CAS latency =3

|
|
|
|
|
|
|
|
|
|
|
r
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

Command i -
DQM : / \ N i
N N
| ! ! | necessary | 1 |

Read to Write Command Interval 2
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EDL1216CASA

Burst Termination

There are two methods to terminate a burst operation other than using a Read or a Write command. One is the
burst stop command and the other is the precharge command.

Burst Termination in READ Cycle
During a read cycle, when the burst stop command is issued, the burst read data are terminated and the data bus
goes to High-Z after the /CAS latency from the burst stop command.
Burst length = X
TO T1 T2 T3 T4 T5 T6 T7

CLK

Command

ICAS latency =2
DQ

/ICAS latency =3
DQ

1
|
|
|
|
|
|
|
|
|
|
|
|
|
i
|
|
|
|
|
|
|
|
|
|

i K

|
|
|
|
|
|
L
|
|
|
|
|
|
|
|
|
|
|

Burst Termination in READ Cycle
Remark: BST: Burst stop command

Burst Termination in WRITE Cycle
During a write cycle, when the burst stop command is issued, the burst write data are terminated and data bus goes
to High-Z at the same clock with the burst stop command.

Burst length = X

Command

| | | | | |
| | | | | |
| | | |

| | | |

| | | |

| | | |

| | | |

| | | |

| | | |

| | | |

| | | |

|

|

—_————

SR N ) D O

Burst Termination in WRITE Cycle

Remark: BST: Burst stop command
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EDL1216CASA

Precharge Termination in READ Cycle

During a read cycle, the burst read operation is terminated by a precharge command. When the precharge
command is issued, the burst read operation is terminated and precharge starts. The same bank can be activated
again after tRP from the precharge command. To issue a precharge command, tRAS must be satisfied.

When /CAS latency is 2, the read data will remain valid until one clock after the precharge command.

Burst length = X, /CAS latency = 2

CLK

| |
| |
| |
Command ! !
| |
| |
| |
| |
| |
| |
| |
e 4
| |
| |
| |
| |
| |
| |

DQ

(tras must be satisfied)
Precharge Termination in READ Cycle (CL = 2)

When /CAS latency is 3, the read data will remain valid until two clocks after the precharge command.

Burst length = X, /CAS latency = 3
TO T1 T2 T3 T4 T5 T6 T7 T8

CLK ! | ! | ! | ! | ! | ! | ! | ! | ! | !
commars | ey | Gmey L Gy
0 e G

| |
| | | trRp
| I

(tras must be satisfied)
Precharge Termination in READ Cycle (CL = 3)
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EDL1216CASA

Precharge Termination in WRITE Cycle

During a write cycle, the burst write operation is terminated by a precharge command. When the precharge
command is issued, the burst write operation is terminated and precharge starts. The same bank can be activated
again after tRP from the precharge command. To issue a precharge command, tRAS must be satisfied.

The write data written prior to the precharge command will be correctly stored. However, invalid data may be written
at the same clock as the precharge command. To prevent this from happening, DQM must be high at the same
clock as the precharge command. This will mask the invalid data.

Burst length = X, /CAS latency = 3

TO T1 T2 T3 T4 T5 T6 T7 T8
CLK N I S
| | I I I I ! I | I
| I I I ! ! ! I
N O s i T e
l l l l L/ \ 1 1 l
DQM | I I I I ! ! ! |
| | | | | ! ! | |
| | I I I ! I | I
| | I I I \ ! ! | I
| ‘ ‘ ‘ ‘ | HIiZ | | |
DQ beeees <D1><D2><D3><D4><D5> i }L 4 !
T T T T T | I
I I I I
| I I I
I I
|

| | | | |
l l l l l R
| | | | |

|
(tras must be satisfied)
Precharge Termination in WRITE Cycle

ELPIDAN

Data Sheet E0195E20 (Ver. 2.0)
32



EDL1216CASA

Timing Waveforms

AC Parameters for Read Timing with Manual Precharge
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[Burst Length = 4, /CAS Latency = 3]
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EDL1216CASA

AC Parameters for Read Timing with Auto Precharge

TO T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 Ti1 T12 T13
tck
oK AN\ S\
_7 " 1 I
} | i |
| tow e | ; |
CKE ! ' I Auto Precharge
teks: s | towm : | : Start for Bank C
| \ . i .
Ics i \ i | \ / i \
0 o eI %% 255035550 TN
IRAS oo’ BRI
R f02eleboletetotetotote ot te ot duloteo ot 0t e o e et}
2% X
ICAS
0 ?
j ]
! |
s
RIS IS
e SRR SRR
e o R R SRR E R0 0%8 5% e R s R SRR R N
R IIIIIK K B S SIIIIAIII,
BAO 3 S SS e
SR IR RS SIS
R SIS LSS SIS
BAL Ry
A10
H H ; . .
ADD
DQM L | i 1 i
1 1 i 1 tac tac tac tac thz
Yo Y. St AN SO SN SO
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[Burst Length = 4, /CAS Latency = 3]
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EDL1216CASA

AC Parameters for Write Timing

CLK

CKE

ICS

IRAS

ICAS

BAO

BALl

A10

ADD

DQM

DQ

TO

T1 T2

T3 T4 T5

T6 T7

T8 T9 T10 | T11

T12

T13 | Ti4

SITTIZZTN
SRR

Auto Precharge
Start for Bank C

SN
RIS

T16 | Ti7 | T18 | T19 | T20 T21

dele2els

o XX XXX
SR
R

RS TRIRIIN
R
I

S5

oo
R

RS
SRS
PINIIINI 00

TR

s

SIS
R

treD toaL
tre
trRD treD topL trP
tras
tre
t to t
Activate Write with Activate Write Activate  Precharge Activate

Command Auto Precharge  Command Command Command Command Command
for Bank C Command for Bank B for Bank B for Bank C for Bank B for Bank B

for Bank C

[Burst Length = 4]
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EDL1216CASA

Mode Register Set

CLK

CKE

Ics

IRAS

ICAS

BALl

Al0

ADD

DQM

DQ

T0 T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 | Ti1 Ti2 | T13 T14 | T15 | Ti6 | T17 T8 | T19 | T20 | T21

T

TRRRRRR % R R R R S R SR SRR
EEIIIIIILIIN s R RRRs0s
EBEELIKEEEN % RS SR KL

00 TR

RS SIS S e SIS

5 o % X s S R RIS
tofetatetetotetetetotetotet o20%e%s o20teoteteletels ot0tetotetetetetotetotetetetototetotetotitetotetotetotetetotetotetotetetotetotitotitetotetel

T
RS

% TRIRIRRIRS TR RIIRIRIRS
S S g R BRI
R RIS
R ORI oo
AtaTLTIIIINNIIIINIIIIIIIIIIIIIIIIIIIIIISILs

%
200\ o200

R TR TIIRTITN
O S SIICIIILN
B I
R R SEEEEEEEE: 2698

X RS ORLAIIAIRRRRIRRIIRIXHRRRRRLRRHKKRRIIHHHRHRRKRLRRLIHRHRRRRRIHHRHRKRLIRRRHHRRRRRIXHRRRRRRRIRHRRHRRKIRIKRRHXRRRRIRLRRRRRRRIIRR,
L3355 o e
3 T R T T R R s RIS
SR R SRR SRS

totetetotetotetetete)

TERTZE %% RRRERERRTL R RERRRTTIRLILE R RRERTT
RIS S RS
R 0002000000200 200000200030 2020203900002020203000092020202029200% $202030202009000002020090%

T
RO

s
RSN o

%
R ans
RIS,

SIS,
SRS SRR AR

RRIETS TRITITITZ R R R TR TITLTIIIRS RIS

TR R T e 9% RRRRTTRR
RIS BRI R R RO s

R RS SEISEER) s essssesessnsos R

% Q%55 S 0000055
B RS RIS Zot0teteteteot0tatetetetetete?

ORI IRLHLRAXLIARIARIHRRRLRRKR ORI R RRRRIRBILRL, RN
R R R S
Fe20%0%% %20 e%e% oo %% % toTe %0 totetetetete ot tetatetetetetotetetet Te%etete%etetetete%st totetetetetetotetetetetetetotetetstete! Foleleteletete %%

! T

Precharge Mode Activate

All Banks Register Set Command

Command Command is valid
trp

Data Sheet E0195E20 (Ver. 2.0)

ELPIDAN

36



EDL1216CASA

Extended Mode Register Set

CLK

CKE

Ics

IRAS

ICAS

BALl

Al0

ADD

DQM

DQ

T0 T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 | Ti1 Ti2 | T13 T14 | T15 | Ti6 | T17 T8 | T19 | T20 | T21

DR RIIARLIIRAN 3 R R R R S R SR SRR
BRI SRR RIS
o RIS RS

R ’ SRR Rl X <

QS
fatetetetetst OYe%e% 0 tete% 0 ete%e% e e%e%?

TS s
RS SRR
fatetotetetotoletetstototes olele o%e%e%s o2 ofetolotetetetetotetetetetetetete e ote o o o ot ottt e te e 0 0 020 e o o o e et ottt

S5

B RS
%

% TRIRIRRIRS TR RIIRIRIRS
S S g R BRI
R RIS
R ORI oo

AriTAIIIIINIIIIINIIIILIIIIILIIIIIIIIIIIIIIS

BRRRRRRRRRRRRLRHIRR, X RS ORLAIIAIRRRRIRRIIRIXHRRRRRLRRHKKRRIIHHHRHRRKRLRRLIHRHRRRRRIHHRHRKRLIRRRHHRRRRRIXHRRRRRRRIRHRRHRRKIRIKRRHXRRRRIRLRRRRRRRIIRR,
R BRI L3355 o e
B SR RIRIRIIRIS 3 e e s RIS
R IR (X RIS s R R

atotetedetetotetotitetotototetetotetotetotototetetotetotetototetotetotete tofetetetetotetotett

TERTZE %% RRRERERRTL R RERRRTTIRLILE R RRERTT
RIS S RS
R 0002000000200 200000200030 2020203900002020203000092020202029200% $202030202009000002020090%

RSN O OSRRRRAHIRRRRIIITHRHRRRRIIRHRHRRRRRRR
T s

RSN e e e e S eSSttt
R SRR RIS

SIS RITITTITIN B I ITAIRIS IR IITITITISS

s R RRRIII) BRI, RIS
R RIIIIII) R RIS SR IBIRIIIS
R X ORRRARR L] FILS SIS III SOOI IS IO IO, SIS SOI IS8,

oletodeiodeieloletoleleds

OO OO I OO OO0 R0 RS ITTTTIT, OO ITeTeTesey]
S g SIS SIS RIS SIS
S SIS S RISSIKKIK: St e et toratoratetates S etatetntesertetatetets
Fe20%0%% %20 e%e% oo %% % toTe %0 totetetetete ot tetatetetetetotetetet Te%etete%etetetete%st totetetetetetotetetetetetetotetetstete! Foleleteletete %%

! T

Precharge Extended Activate
All Banks Mode Command
Command Register Set is valid
Command
trp

Power On Sequence

CLK

CKE

Ics

IRAS

ICAS

IWE

BAO

BALl

Al0

ADD

DQM

DQ

I I I I I I I I I I I I I o I I I I i

5T
2 refresh cycles are necessary

i Cloc(k( cycle is necessary

5
High level is necessary ! ' trsc . trsc :

foSRRERBERRKS
SRS
SIS
LIRS

I
)
R
AT

R R R RRRRIRT R RIRRIRR

L ootesatototetetatotoretetatotetatototoseds o tetateetetetuteteratel o3

R SIS
R % S S SRS SS

RN OO,
LS SR
s LS8N

LN LR

TRIRS
R
%5

RRIRIZSS R TR IRILIL
RS RIS
s OB RaeBaRBS RIS
LRI, Seloletetaletoleiolniatoietolstotolotolotoletotntotoletodoietoiel

TR OO O OO O OO OO OO oA ee s
Sasatotesstatotess S SRS IEK
oossatetere! R IR

ote%e Totetetetetatotetetetatotetetetetote e totetetete ot o o et

R R R R R IR IIRTTS.
ey
RIS
olslsdodalatetolatetotatelelodaleled

XTI ILIIILLTR
ISR
RSO SRRIIIIIS
202020202020200026262020000626262020262026208%

ExETT T T T s
IR, R R R R IIRX, R D
LR R RIS SRR SRR
S e e s N e e oS o oot
SRR e eI oSSRttt it RS SRRSO

%

High level is necessary
Wz
..s.....g(ra.....

Precharge Mode Extended CBR (Auto) CBR (Auto) Activate
All Banks Register Set Mode Refresh Refresh Command
Command Command Register Set Command Command
is necessary  is necessary Command is necessary is necessary
is necessary
trr tre1 tre1
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EDL1216CASA

ICS Function

Only /CS signal needs to be issued at minimum rate

‘TO‘Tl‘TZ‘TB‘T4‘T5‘TG‘T7‘T8‘TQ‘TlO‘Tll‘TlZ‘Tl3‘Tl4‘T15‘T16‘T17‘TlS‘TlQ‘TZO‘TZl‘

CLK

CKE

ICs

/IRAS

ICAS

A10

ADD

e > om >

DQM

<]

I R R e e e i e o o o S
f f ! f

Activate Read Write Precharge
Command Command Command Command
for Bank A for Bank A for Bank A for Bank A

[Burst Length = 4, /CAS Latency = 3]
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EDL1216CASA

Clock Suspension during Burst Read

T0 T1 T2 T3 T4 T5 T6 T7 T8 T9 Ti0 | T11 Ti2 | T13 Ti4 | T15 | Ti6 | T17 Ti8 | T19 | T20 | T21

CLK

CKE

ICs

IRAS
0% RRRRRRR SRR R RRRRIR R 2 R o5 SRR SRRRRRRR, % RIS
wWE s R S SRR R LSRRI
o s o S 5555 s
a%a%a%%" % % %% oot vt %Y 2% %0a% et %? oe* SRR R R
BAD  B38% 5 3 R R s R
) S % s SRR RS R R SRS ESSESEES S R SESIEEER s SR ss

! f f f f

Activate Read 1-CLOCK 2-CLOCK 3-CLOCK Hi-Z (turn off)
Command Command SUSPENDED SUSPENDED SUSPENDED at the end of burst
for Bank A for Bank A

[Burst Length = 4, /CAS Latency = 3]

TO T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 | T11 Ti2 | T13 T14 | T15 | Ti6 | T17 T8 | T19 | T20 | T21

T IRIRITIILR R R R R R R R R L X X R ATLIATTLRLILTLT
1 s s s oo
/RAS ' B e s S s e S O S s S s S e S e S e oo
I R R RN
1 IR
BB RN Rz
ICAS ‘ G S %
. R B B RSB R
2 2 R R I RRRILT %% R R A R EIRRLIXIRTS R R R R R R R RXIER %z R R R RRRARIRLRTS
IWE R R R R R R R R R BRI
R R RIS S s SEsS et o s o
PR0Leiodototeleletotoleleteiotolatelelotstotateiotototulntelotototetelelstodoteiolstotolel ISIIIIIIIIIIIIIIISISISILIIIIIIIIISISISSIIIIISIIIISIIIISLIIIIIIIIISIIIISLIIIIII IS
SRR R IR I ILITIIS TR S I ITRTTILS T RITIITI
BAO RN s sosaes s BB RSB EBIIIRIS, s
RRIEN s osees OIS % RIS RIS
SRR R B IEE, % SRS
2 R R R R R R XX ITLIRLTLIATL RIRXRIRIRS R R R TIXIXIRLIIILILL
IR IR RIS s R N BB
BAL S S R RIS RIS R SIS
SIS RIS et R, A T P SN2
R R R R R R TTRERTRIXIRTITTL R R R R AR ITITILILIRL RRRR R R R Z R R RITILILT.
L R s s
R SRR S R R SR IIIIIK S R IS
B B G S RS IEIES SRS BIIK
[RRERZ 2
LR
RS
N

T ! T ! Pt

Activate Read 1-CLOCK 2-CLOCK 3-CLOCK  Hi-Z (turn off)
Command Command SUSPENDED SUSPENDED SUSPENDED at the end of burst
for Bank A for Bank A

[Burst Length = 4, /CAS Latency = 2]
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EDL1216CASA

Clock Suspension during Burst Write

CLK

CKE

ICs

IRAS

ICAS

BAL

A10

ADD

DQM

DQ

TO T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 | T11 | T12 | T13 T14 | T15 | Ti6 | T17 Ti8 | T19 | T20 | T21

IRy

TR
RIS
BRI
ofetototetotetotodetotetotett

fete

IR
oo

RIS
SIS oS
]

R

“‘.“::::‘:’o‘ooooooooooooo’oo 293050
SRR
RS SRS

0 RRLHRRHLLRXIRXRK,

R LRRLK

B ees
32 R

%

g2
2

SRS 5 R
oottt tatatatototototeterots RRRIELLLLE, 2% RRKEEKKLL
R ’ K YIS a% I I I K 4% %% XRRRR

% TS TS
R IR G IS RIS
B IS SRRl

IR
s
SRR

s
SRR
RRREEEEEN

0o SIS,
RGO ofetedotetotetetotetoletel o20toletetoletetutetotetototototetotetetotetetutotutetotetetotototetotetetotetotetototetotetototetoletetuteotete

ootatatatotoretotetetoretete, RO O IIKKKRLLKL
(SRR
5202020220202 202020 2026°0200, L% e R X X XXX XR

R R

AT LTT TS 35 SO,
R I R R IR %S %
e R SRS
o e oo et a s tosatetotetosatesates OO O e o s oS a o ate ot etotatosatesoset
% R R R R R R R e R R R R R R RIS

TRRTIRTITS
oot
o2t dofetefetetotetototetotetotetetotetototetotetotetotetetotetototetotetotet do%etetetetotetototetotetotetetotetotetetotototetetetets fetel

ofoteotetotetetetetole tofetetotetotetetotetotete

R 2T TTTTLAL
B R R R R R RIS

O O oo oot oottt tes
D602 205024 e % 0% 0 %% 202690002002 0% toTe % o2 et et 0 ot et et 0 tote ot atete ot totetatetatotetets

i,

)

IS
0

ROLARRRRR KRR RKRRR KRR KRR HHRRRRIRHHRRRIHHHKRRRRIRRRHRRRRXHRHHKHRRRRRIRIRRRS
IR
RO RO R RIS
T S ST Seeet

R R R ETIITTITR RIS
RIS IS
I S S SIS

R B e e S S ST STt

TETTTIITIIIN R TS
RERIREIS R
RSB s soniss

NI T e eSS SRS

Satorertstetetesete! 893

R R RRIARRRRRIRRRRRIN
2 R R\
BRI B AR AIRIRIIIRIIIN
K DA RIS

K 5

f bt f t

Activate Write 1-CLOCK 2-CLOCK 3-CLOCK
Command Command SUSPENDED SUSPENDED SUSPENDED
for Bank A for Bank A

ELPIDAN

Data Sheet E0195E20 (Ver. 2.0)

40



EDL1216CASA

Power Down Mode and Clock Mask

TO T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 | T11 | T12 | T13 | Ti4 ‘ T15 | T16 | T17 | T18 | T19 | T20 | T21

CLK

cs RIS oo
KRR RRRRRIHS XRRHRX XX XHXLRK
R SIS
% AR RS
T % LT Y
K5 5 %5 R RIS
IRAS 3 BESEIEEL
o3 R
2030 IS IS B TR OOOHees T TIITD
ICAS 558855 SIS ) B RIS Y R SR
RIS oSS oe SIS % o SRS
RS SRR R R RIS
RRIZIZLIZIZLY % RXZTZZ R R IRRTRRTITIRLN R OISR
/WE 355 355 S % 55 IR % SIS
5 88 I IR
202 202029 RN RN
I z B I IRITITID
BAO BI85 B 3335 IR,
ot 250 0% 33K
BRI 53 8 LRI R
% s T = IS IR
RS R R R X R %
AL0 RIS \ 8K I, ALK,
R RN S S ISR 5 o IS
SIS SIS SIS IS IR
s ofetotutetoletetatitetetet X R RN X ERRELEELEEER
T
% £ RIS X% R R
ARSI I3 s R RIS o oSt
SRS SRS SRR

Activate Read Precharge
Command Command Command
for Bank A for Bank A for Bank A
Power Down Power Down Clock Mask  Clock Mask Power Down Power Down
Mode Entry Mode Exit Start End Mode Entry Mode Exit
ACTIVE STANDBY PRECHARGE STANDBY

[Burst Length = 4, /CAS Latency = 3]

T0 T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 | T11 | T12 | T13 | Ti4 ‘ T15 | T16 | T17 | T18 | T19 | T20 | T21

CLK

CKE

R RIRERIRTRT
oS
RS

5

CRRRRRITRT
XXX $0082 X R
KR

RIS
0% 3%
0% RSS!
 eSetetoluietetotetetetety

ICs

ICAS s

| 2. S REIRRTTN | RIS | SR TRRK:
BAO ' e NI S sss ' ARSI
! Ottt ettt st I 2ot e e e e e e e T e Tttt oo ettt tatetetel ! sfatetototetotetotetetetetetototototeotetotetetetetetotetetototetetetetatetototete!

BAl 3558 s

%

folele Jelsietodoloialelodsd
B Rt t B RSB RBRS e RS s35Y
Al0 AR EIIILELSSSEN R SRS SIIIIIILESSEN R R R SIS SIS
R RERRRARXXN 202026202010 02020 2020262020010 202026222670 02020202620 o 0 02020202626 26 0 020 20202026 e o o 02020202620 6 0 2o e 2ate 26 R RS

Activate Read Precharge
Command Command Command
for Bank A for Bank A for Bank A
Power Down Power Down Clock Mask Clock Mask Power Down Power Down
Mode Entry Mode Exit Start End Mode Entry Mode Exit
ACTIVE STANDBY PRECHARGE STANDBY

[Burst Length = 4, /CAS Latency = 2]
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EDL1216CASA

Auto Refresh

TO T1 T2 T3 T4 T5

CLK

T6

Tn ‘Tn+1‘Tn+2‘Tn+3‘Tn+4‘Tn+5‘Tn+6‘

Tm ‘Tm+1‘Tm+2‘Tm+3‘Tm+4‘Tm+5 Tm+6‘Tm+7‘

CKE

ICSs

IITRII 5 R TRITIRTTILS:
JRAS S35 RN LRI
R

ICAS

TIIITISS

I i
IWE SEBSIBN ! SIS
SR ! RIS

RIS
20te%eetetotetetotetoteotetatotetotet

ofotele o2t

B
BAl S SIS
LIS

RS X

R
s

-
TR

A10

S

R RIRIIT
IR,
s

oletodoieloietolaiodniotolelodols

ADD

DQM

IR
285

RIS
IR
I

R RRRTE R
R IR
RIS

SRE)S

)
Setotoresatototetetotosetatetoretetoss’
RIS
tetetotetotetetatetotatototetotete’

B T I EEITTIIIIEIS
RRRREKLLLL X oaeee RELLELIII,
SRR RRRIEs RS

TS
OIS

R T TRTIII:
IS
RIS
LR R

R TITITN RSB R R o
Sooteta et teretotetetetetes X
RN

S SIKIAIKS,

S RISKELAILLIKIKE
S SSREE
RRREEREEEEE]

I I

Sesstoresstetoretetotosetatotoretetetelt
R
| % ofeotetotetetotetotetototetotetotetetold

Sk
<R
ot

o9 S
QI SRR

OO IITOTe%s
XKLL
SIS
fatetatitetntitetet

R R R R R T R I RITIRL
ooy
R RIS

RS

<R

e e Ca

oo et tatetetotetetatetetetotetetetetetototetetetetetodots]

e
CIIIIIIINIIIIISIIIIIIIIIIIINN |

SR RRRRRRRRS:
BRI

R R R R RIRRTT
R RRIIIILIIIN
R IR
SRS e

R T RTIRTLs.
R R
Ratoissstatoresetatoretetetoretetotess

SR

BRI
RIS,
SRR
KRR

esstotoresstotoretetatotosetototosesetsy XX S esatetetetatetetesetotetetototetel
2 KRS R

ARSI IIOLIIII IS

Sotetetetetototetetetetetotes
O RRREKKKLY
SRS

0 33
OIS
KIS
QSRINE

RN

DQ

Precharge CBR (Auto) Refresh
Command
(if necessary)

tre

trc1

CBR (Auto) Refresh

trc1

Activate
Command

Read
Command
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EDL1216CASA

Self Refresh (Entry and Exit)

TO T1 T2 T3 T4 ™ ‘Tn+1‘Tn+2‘ ™ ‘Tm+l Tk ‘Tk+l‘Tk+2‘Tk+3‘Tk+4‘
R IR |
Ics R RIS i
B XXX KRR XX KX RRIXNXXXX "
T IRTLTLTIN
RAS R R LT
20tet0te e o e e o e ot e e e 02 0 0 0 0 0 e 0 e e e et ettt
SIS ] R R
ICAS ) s
R R R R R R R XRRAK KX XXX OXXXXXXX VOSSO0 0099.9,
s ]
IWE RIS R
LRI SILISIIEY
RIS IR
BAO RS RRS R R RS
SOOI III SISO ROXXHXICRAAHHIXAAHAARARAHAIAAAAAAA
T IRTTIR, % OISO 0%0%0 oS
BAL Ry s SRRRRRE 5%
R LEBELLKL L L %%%e%etetetete e e et
A0 R R R
R LLLNEL 0K KEEKLLKL e e e e oo toteteteteteteretesesets RRRKKEK,
LI IGIIGSI DI R RN XXX XXX XXX X XARXK SIS ISP SOOI IGO0, ORI
R IIOKIIEIEEKA LKL LRL LI IIKKOIEE IR I IEEKEES
ADD R R RIS R R RIS
doteotetedutetoietotototetototetotessiiototetotetetetetotetotesototete! Rototesotetototetotetotetetotototetotetototetotetotetototototesotes

DQ

Precharge Self Refresh Self Refresh Self Refresh  Self Refresh Activate
Command Entry Exit Entry Exit Command
(if necessary) (or Activate Command)
Next Clock Next Clock
Enable Enable
trp tre1 tre
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EDL1216CASA

Deep Power Down Entry

CLK

CKE

Ics

IRAS

ICAS

BALl

Al0

ADD

DQM

T0 T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 | Ti1 Ti2 | T13 T14 | T15 | Ti6 | T17 T8 | T19 | T20 | T21

R TR, RS TR IR,
ototetotototototetetetetetetetetetetetetetototeto o o ot el edetetototetetototetotototetetototetetototote e o ot e oo e e 0 020

%
5
RS

BTN RIS e RIITIRTR R
BRI SR QK5 QSIRIAAIALIEL: KRR

R RTITIRIIT
098

25 SRR o R
Setatoteretatotetetetototeteto) oeoatetatetatoteratoret RAKIAIK T e oot oot ot tatetatesatotesatetatoretatotet

Jotetesatoratetottoratosatetotets, Sorssasstesatetatetotet oSt esatetatetotetosatotetes OSSR et osutetateterets]

e%e%tetetetetetetetettets %tatete%tatetetetutetel Fo%e%tatete% e etetet etetersts oFe%%0%e%e %% 0 %% e Yo% e e % e ats Wteten et o%et0tete%e% etete% ets!

% tetete%

I IITT
I,
SR IRAIAILKS

tofetatetetotetetetotetotet

S Sattosetesete?
IR

B e
QLR
R L

2
%
eSS IKEL
S S S IIRK,
fetetatetotetotetototetotetotetotetetotetetatetete

QL

RIRIIRIIIRS

R RRRTRR R R RIS X
SRR ARSI
Tessse RIS RIS
aratiVIIIIAAIIS LR OIIIIIOIIIIIIIIIIIIINS

RIS % RIS
IR R
Sesatetoretosatetotetored S eoanatesatetates
oo at ottt Ssesonstesnteset
tofesotetetotetototetel dotet

RIS
S RRRRassss:
XXX XA

TR
sy

RIS
R

IR
RS SSER

TR s
RIS
RIS
IR,

detetotes

RS R R IRITZ
SIS I
SIS e e ottt eoatstatesoratosatesotel

T as ot tosatetoteseratores IR,
s A RO

R R R R R R R R R R R R RRRRIRIRTS

RIS R R R R A R ARSI RIS
Teese s e sessssies e seesees
SRR KRR KRR RO AR SRR KRS

1

! T

Precharge Deep
All Banks Power Down
Command Entry

trp

Deep Power Down Exit

CLK

CKE

ICcs

IRAS

ICAS

IWE

BAO

BALl

Al0

ADD

DQM

DQ

! Clock cycle is necessary : : : : : : ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ :
: Clock ‘ ‘ ‘ ‘ ‘ Ll ‘ ‘ ‘ ‘ ‘ Ll ‘ ‘ ‘ ‘ :

5T
High level is necessary !

5T
2 refresh cycles are necessary

O T TR R TIIIITTS T

T ottt atosasosetatosetotetotess e eatosetatetatetatotetot o a o asoresateretss
S R AR R )
) B ERRIEEEEELEES XL REELLEELIELEN

TIRITIITS RIS RIS
s AR RS
s e RS

X oS R

20050 TN
SRS LS
o e0000%0% Sor
Fetetetetetetetetetet et L228EN

3RS DrteSore et tosetesatetotet e r et stetesatesatetaretotates O IR oSatoseeosetesatetotetotetes
R R N R R
SSLOLIII OIS RLLRRRLLE ISISIIIISISIIIIIIIOIIIILIIIIIPIIIISILIIIIIIIIIIILIIIISIOIIII SIS IIIII IS I IS, SOLLLREILLLLLRL

ke ooz e e ek
IR IR % RIS
SIS, RIS X8 % RS
IR R R RO LR 2 R

BRBRN a0 %0203 <X SRR

[R5 IR I IKIKAKK,
R85 RIS IR
LRRIRRREA R R R

ExETT T T Tt oSO SO o% FoOT TSt TS TSSO T ST T O ST ST TSmO Tt
IR, SISOTS R R R R IR D
SR I B3 R BRI I
RIS s T S s oo
rsisteineiinie e eI oSSRttt it I e eI RISt

High level is necessary
Wz
..s.....g(ra.....

T T T T T T T

Deep Precharge Mode Extended CBR (Auto) CBR (Auto) Activate
Power Down All Banks Register Set Mode Refresh Refresh Command
Exit Command Command Register Set Command Command
Command is necessary  is necessary Command is necessary is necessary
is necessary
200us tre tre1 tre1
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EDL1216CASA

Random Column Read

CLK

CKE

ICs

/IRAS

ICAS

BA1

A10

ADD

DQM

CLK

CKE

ICs

IRAS

ICAS

IWE

BAO

BAL

Al0

ADD

DQM

T0 T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 | T11 T12 | T13 T14 | T15 | Ti6 | T17 T18 | T19 | T20 | T21

I

s Sy
SR s oSS s S, R
S B R LSRR s R
BIEI00.9.0.9, | SIIIIIIIIIII IS | SaLOLI OO, RN | SOIII NI IO IS, SRR

TIIIZZRRS T

S RSN
QLS %5 QBB

ofotslsleteleteototelelely RECEEEEERRLEEEN

OSSO oSO TO SO T TOTOTOTeTeTeY R
]
RS SRR

AR RIRIBBBEBN
R RRRIIRIRIKRIRKLRS
R IRIBIIIIIIN
KRN

T ]

] RIS

) S
R R

RSERRBBE

SRR

OTOITeTTeTe oSO OTO T TOTOOTOTATOTeTeS. 00N RN

e i) S sss
) IR s BRI
R

RIS SRRZRS
% BRI RS
BIIIBISIIN SR
RIS BRI
LRI LRI 1 LRRLRRLLLLRLRLLLLA 1 KRR

KRR X LR KRR LRRIRRXN R R R IRRXRRXN
I SN
SIS, )
RS RESIEERITEN RS

TR OO OO0 OO soeesoe O OeOeZosaes
R I NRRIIAIAIKS:
R R SIS - RAG RRIESSESIIES

!

s = DRI
Y, QRS

OSSOSO T OO TITOTOTTOT 77058 0
s R
RIS 3
R K
oo

ez CAa R o P
IIRIIE, R oototetatororetet R RRIRILK, % ot CAa RRIBIRLLK,
sl CARL KIS SRR e oo e
R RN SR RIS SRR iRtes B BEEEEK

S
&

Activate Read Read Read Precharge Activate Read
Command Command Command Command Command Command Command
for Bank A for Bank A for Bank A for Bank A for Bank A for Bank A for Bank A

[Burst Length = 4, /CAS Latency = 3]

T0 T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 | Ti1 Ti2 | T13 Ti4 | T15 | Ti6 | T17 Ti8 | T19 | T20 | T21

R R RIS
S S

SOTITTTOTIS, R R RS o JRRRN R
RRREKEES S RRRRLLKLE RRRREIRLRRLN fRILRN oo asesesasetotoretetototeseds
IS e e e SRR L3530 R RRIBIIES
ot 0 RIS IR LK R R REHEIRRRRERELLLS

SR RS,

e TR TRy TRy PR TR

XRRXLL 0RRRRRRRLEEILIEDN R RRRIIIIRRKKKY R RRRRRRKLES
S RS RRSIRRSIIISS Y IS
RS oo totolatatetetetetotototoiel oSot0l0tntetetebotodototateleleletototote R

] R R TRTTT
KRR R IR
oatssosstesete’ oo oo et oret s oatetosatotatetatetoses
RIS RTINS
Vetetatetote?)

R
R
R
L]

R0 IR N
AR R RN
otetetetetetetotototototetotetotetete %0026

IR
R

OO TR
oo resesatoretetatotesetototesetotoretet
R I

(etatetotetetotetotetetotetotetetatetotetetet

SRRLRRERLKY
RS
RIS
RS

et o st ot ot tatetosets
T0tet0%ete %0t totetetu oot otetetotetotutetote o0 e toteteotetatets

p2atotetete’

3 3

R T TITR

T e ates
RS SRS
Tetetetetetetetotototetetatetotetotetetotetotetetotetetete

%
R

RS Sossesatesed

RIS B IS
RSN ot et ot ooteto%ates

20o%e%e S0ttt 20%e%e2020 e300 ot %20 o e 0 e e ate et

T TTIITTITZIN R TR RTITTLIIRN [T LTI ITLS
R RN BRI SZISN R R
R SR S RIKIKIKLN SR8 R RIS
fotetotetetotatetetotetetototototetotetetetetot LGS RELLEEY RS EEISEIEEEIEEIEEEES

TRTIT R R R LRI R R S TN
R s, R R A Sy R R R AR R RIS
8K RAa EIEEIY CAa JEIEILILIIIIIL CAb L R IBIIIIRI s A R S RIS
SEESEIEEN o SIS cose S SSEEED o 0200 SRS SSEESE

d0%etetetetotetel

Activate Read Read Read Precharge Activate Read
Command Command Command Command Command Command Command
for Bank A for Bank A for Bank A for Bank A for Bank A for Bank A for Bank A

[Burst Length = 4, /CAS Latency = 2]
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EDL1216CASA

Random Column Write
TO T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 T11 T12 T13 T14 T15 T16 T17 T18 T19 T20 T21

CLK

CKE "H

Ics : : : :

T

R RRRRRRRRRLT R R RIS R RRRRRRRRRRRL LR RRIRARAR RIS

RS RS RIS LRI ]

IRAS T R RI] oo R0 oo
& R R B

SIS CRTTT RIS
sy | 8

R

oosenis TR s e
R RIIIIIRT
RS
SIS

R R RIER
T T IIIITTIN
[ ararirasisisisisisisisirisisisis

z
R IIIRIIIRIRLI
S RIBIISIIIIIRIIN
R

ICAS

oot ' i
To%utete%etutetetetsts! ' | R0%% o%%% ot % ete%etete ot tetetes '

R,

TR RXTTZITN
B RN
o":::::::::‘:::::.:’ :::::’:::::’::0’0’0 %
RGN

B R TR ITRITIIRS
R ESISIIIIIN
s ssoios

R EEIEEEEIN

R
RSN
R

IWE

IR !

R TR R RIIRIRITR R ETRRTTTR

R TR X oS

s KRR 3 RIS

BAO e e eess RIS
QRS

SRR R

R O R e IS ] RIS

BA1 P0Setoretatotetesetotesetatetoreds’ e sasoresetototesetatotetetatetesetotoresets?’ Sesotesetatotetesetores RIS osesatoresetatetotetete]
RIS RS RIS RIS Y RIS

So%etotetetetitotetotetitett | 106%%te%s oSete%s KR otete Totete Tetetetotetateratetetetets 62020 00%%s %1

$%e%etetete fetetetetetet

S
)
SRS

R RIRRRRITTI] R RTITTZITN ) RRIRRRRIRTI) R RRIRRTRTN
AL0 RIS R RN BRI RN BREIZRZIIN BRI S

IR R, K R RIRIIIIRIIIRN e RIS BRI,

RS S IR Rttt B REIILLEN RIS

SRR

RIsSssssy R X R
ADD 55 e sssosssss SRR CDC S IIRIISIBIIAIIIIRIIBIISIRIIRIEI, RD A JRSELEKS
Pratetetotatetates LRRRBEEES o%e%e%e%e%e %% %% e RN /02020252 %56 %24 %%°

DQM

DQ

t t t ! f ! !

Activate Write Write Write Precharge Activate Write
Command Command Command Command Command Command Command
for Bank D for Bank D for Bank D for Bank D for Bank D for Bank D for Bank D

[Burst Length = 4]
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EDL1216CASA

Random Row Read

TO T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 T11 Ti2 T13 Ti4 Ti5 Ti6 T17 T8 T19 T20 T21
CLK
CKE : : : : : : : : : : : :
Ics j | j | j Y A j | j |
] o 2 sz N
IRAS ey ) |
TOae %o teN %Y To%etatettel

TSSO T TOTNTATOTTITeT |
ICAS R ;
S i
R, i
IWE RIS i
eSeototoleleteotutelotodstotuteteteteds |
RS ReeT e !
BAO s '
G ‘
ST L2220 '
BA1 3555 ‘
folete" i
TN !
% i
A10 SR :
sy |

7 TR o Ty, T

ADD RBa Jaassssssssssssssd s R SR

g RN (R RN RN

DQM

f

f f f f

Activate Read Activate Read Precharge Activate Read Precharge
Command Command Command Command Command Command Command Command
for Bank B for Bank B for Bank A for Bank A for Bank B for Bank B for Bank B for Bank A
[Burst Length = 8, /CAS Latency = 3]
o =z R T T XTI o TXEZTR
R st S ss
ICAS B SIS R RIS
R RERE88 B RS R IR
R o OO OO OO OO OO OO OO OO [T B IR R
IWE S8 o R R RS RS RIS QI
R IS R S %
Rafetetotetotetotetotetototetetototetotetotetoteotetotes i20%eotetetetotetutote ot o e ot ot o o0 oo et ote ot ot oottt
BAO SR
IR
BB KRR OO E ST TereeTe%e %% %% IR0 RN
BA1 ey R R IRIIIIIIIRLIN K
K R BRI st
RIS RN R
RRITIIZZIZ R RRTIZRIRZZRN R RIRRIRR R RRIRRITRIT . [RRIRIZRZIRR
RIS s BRI BRI
A10 R I s s e sss ot ) RIS
X R RRRAARARRK, R R RRARARRRK, AR
TR PN OO RIS e O OO RIS
s S sy oo eass | RIS
ADD RSN oSSR S B s CDb R s
2 ORI 090.909, SIS IIIIN SIS IO III IS, RLLLULLLLLAN LSOOI LGOI I I LSS SIS SOOI, BRI

Activate Read
Command Command
for Bank D for Bank D

Activate
Command
for Bank B

Read
Command

for Bank B

Precharge
Command
for Bank D

[

f !

Activate Read
Command Command
for Bank D for Bank D

[Burst Length = 8, /CAS Latency = 2]
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EDL1216CASA

Random Row Write

CLK

CKE

ICs

IRAS

ICAS

BA1

Al10

ADD

DQM

DQ

T0 T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 | T11 T12 T13 Ti4 | T15 | T16 T17 T18 | T19 | T20 | T21

S

TR
Dasoresatoretatoretotel
SIS
SELLELLEEE

RIS

RS

R
el

R IR

s EIILL:
ototeletetetel) Potetetetatetototetetatetotetetetetetotetototetetetetets

T

s
R
o]

S 0% A
R RO  fetetateteotets

e [ERTTETEs AT S AT RLTTTETTN
IR K % R EEEEEIRN SIS

S s e s
220202200 ROV o% LRI '+ slezeleoleeleieny

Activate Write Activate Write Precharge Activate Write Precharge
Command Command Command Command Command Command Command Command
for Bank A for Bank A for Bank D for Bank D for Bank A for Bank A for Bank A for Bank D

[Burst Length = 8]
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EDL1216CASA

Read and Write

CLK

CKE

ICs

IRAS

ICAS

IWE

BAO

BAl

Al0

ADD

DQM

CLK

CKE

Ics

IRAS

ICAS

IWE

BAO

BAl

Al0

ADD

DQM

TO T1

T2

T3 T4

T5

T6 T7 T8 T9 T10 | T11 T12 | T13 T14 | T15 | T16 | T17 T8 | T19 | T20 | T21

R RIS
S9regesets

50
QKB

RIS
I

TOTTOTeTeTey:
Ry

Activate
Command
for Bank A

T0 T1

T2

Read
Command
for Bank A

T3 T4

T5

! T

Write Read
Command Command
for Bank A for Bank A
Hi-Z at the end of wrap function 0-Clock Latency 2-Clock Latency

[Burst Length = 4, /CAS Latency = 3]

T6 T7 T8 T9 T10 | T11 T12 | T13 T4 | T15 | Ti6 | T17 T8 | T19 | T20 | T21

QRS
RS
o2aletetelely

T
X587
'4%% % %4%¢

[T
s

a%e%e0%e0te%ete%%

LRRRR0%%%
oees

>
R
IS
LIS
RESBIBREES

1002820 %o %t te%ete%4%e%

R R R IR IIRK R R TI
LRI o R RIS
s ots s
R R RIS R R RS RIosReio

TRRTERRRE X R TR
s RIS ERITII.
SRR, s 5 555 R SRRSRS
SIS OIS NI IS SIS SIS OOII NI IIN IS0 8K SSII IS EL I LIS

s

RRTTZITT 5%
R B
Zo20Teteleteletedeot0 Z020SeEete ol e 202000

K

sy

T % % IIITTL
SRR R
ofetetetototetetototetetototete? otefetetetetstetetetetetetets otetetetatotetetets

S RRRARBEE:

=
%
%
£33
o2

T
B s e atostatetatosatotesetes
S osa ot sstetatoretetatotetatoratoretotets
o20%t0%etet0 %20 %o teTeete e toteto et %,

TS
R %
S SSSRELIEEEEEEN
S EEIIIAEN
BSOS IIBBIILEN
Setatotetotetotetotetatotetetetatetatotes

Activate
Command
for Bank A

Read

Command
for Bank A

! f

Write Read
Command Command
for Bank A for Bank A
Hi-Z at the end of wrap function 0-Clock Latency 2-Clock Latency

[Burst Length = 4, /CAS Latency = 2]
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EDL1216CASA

Interleaved Column Read Cycle

R
WE s s
OIS
BAO SISRRREE
R R R RRRRRNN RN
BA1 R 322282
f3RRREELIRRKE RRRLLRKY
LR RRRRREEES %%
R RBRRRHRRRN R RRRRRRRKe
AL0 R RRTIN
 Cotototototetetetetetets
ADD RRERRR s R R
KRR R LRI BRILLLLLN RRRLLLEN B R S RRKLIRRRK:
A RD3 ESSSRiidl i ) N S

f

t

t

f

f

Activate Read Read Read Read Read
Command Command Command Command Command Command
for Bank A for Bank A for Bank D for Bank D for Bank D for Bank A
Activate Precharge Precharge
Command Command Command
for Bank D for Bank D for Bank A
[Burst Length = 4, /CAS Latency = 3]
TO T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 Ti1 T12 Ti3 Ti4 T15 T16 T17 T18 T19 | T20 T21
CLK
CKE
/Ics
s /
IRAS L
ICAS
IWE
f R
BAL : : 3 | s | g
Al0 )
ADD ::z%%:s:%%gg%g?':‘ D RRITTTTS
DQM

DQ

Activate
Command
for Bank A

Read
Command
for Bank A
Activate
Command
for bank D

f

f

f

!

Read Read Read Read Read
Command Command Command Command Command
for Bank D for Bank D for Bank D for Bank A for Bank D
Precharge
Command
for Bank A

Precharge
Command
for Bank D

[Burst Length = 4, /CAS Latency = 2]
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EDL1216CASA

Interleaved Column Write Cycle

T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 | T11 | T12 | T13 | T14 | T15 | T16 | T17 | T18 | T19 | T20 | T21

TO

CLK

w
4
(O]

Ics

2%
09583
0%eS
RS
oate%0tes
%4%e%6%*

)

200
5
$%%%

<5
%0

3%
35555
fo%etetets

X

i
5

S9teostonet
Sosstateseset
oetetetete%ts

)
3
o

2N

RS5S
5
ote!

R
e

0%

W% % ets

22

s
25

S5
R

OTOSOTes
X5
%
X

=
2
&

e
XS
%>

2eelete!
200588
Storess:
Q5K
%ttt

Feoteotetok
2%

Satosst

<85S
W%t

B>
>
K>
By
k)

=
™
2 B
oo I o
5] - - B
oo I o
rvoss I o
55 ]

R
e
Sofetotetetole!

K

2%
S
QR

0%

%
55
X

oS

2%

N>

%
o)

2
otetess,
Sate%ss
ofelels

%

R

58

s
5%
%
o2t
S
5%
0593

XXX
28
55
5

PLXRS %02

] XX
e I s
gy R
oosotes [N ieSotose
k] K

5
35
2005
o
%5

2551

5%
£
otete

=

o

2
o008
<

A

%,
2
o,
R

5%
::o

9%
Setel

£33
g2
5
s

£
£

XA
S
Setotetetolotetetel

)
2

%9
o

B
DR

0%
%
%
%

o\

20

&

AR,
Ssssssst
o

53

2z
5
s

5
5

B
o
2ete2

%S
398
£

DQM

Write
Command

for Bank A

Activate
Command
for Bank A

Command
for Bank B

Command Command Command
for Bank B for Bank A

for Bank B

Command
for Bank B

Precharge
Command

Precharge
Command
for Bank A

Activate
Command
for Bank B

for Bank B
[Burst Length

=4]
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EDL1216CASA

Auto Precharge after Read Burst

TO T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 | T11 T12 | T13 T4 | T15 | Ti6 | T17 T18 | T19 | T20 | T21

R R
ICAS RSN Seosesatetoseturetotets, et ta et et etoretotresetateton oot to oS utessesacesetete’
RIS RIRRIRLIEIEN J SRR IR
SESSEEEIII ofotelaleleletelete 2% KRR LRRRREEEEEIRRRRRRE]
R XXX R <7 R R X R
IWE | sosssssssssssitoy SN ] | e RIS SRS
! s00%etetutetetotetotetetetety ! Hteteletetatetetely ! Nteatetetatetenty RN DAL
DI, ' ' R R ' R Ny 2030303038 %5255
BAD S5 | ‘ ‘ RS RS
pLosessssisissese e Nl ! RRRRREILLLIELE ! RRRRRRRRRRRRK  Roiededeloleledelolelololels
BA1 IR et tetatetesutetoret AR RS
ORI KRR R RIRRRK RILRRILKS
SRR LRSI KRR LRSI
oo esozozazesezozes T AT I 03 O e oo X I
Al0 S [ : S e ‘
pletetetotatetetotol | tofetetetetetetetetetetetetetotely | tofetetetetetetetetetetetetetototetetetetotesl L .
ADD s s s s e R
BREIreriesnees RREEEEEEEREN R L RIS R REEEEEEER

ActiT/ate Actij/ate J J ‘

Command Command Read with Activate Read with
for Bank A for Bank D Auto Precharge Command Auto Precharge
. Command for Bank D Command
Read Read with for Bank A for Bank D
Command Auto Precharge
for Bank A Command Auto Precharge Auto Precharge
for Bank D Start for Bank D Start for Bank A

[Burst Length = 4, /CAS Latency = 3]

TO T1 T2 T3 T4 T5 T6 T7 T8 T9 Ti0 | T11 | T12 | T13 | Ti4 ‘ T15 | T16 | T17 | T18 | T19 | T20 | T21

CLK

CKE

Ics

RIS R D R AT AIRLIZILL R RIS TR R
SR R R RS T % R85 R BRI
IWE 888859 R385 88559 % % RSE55 RIS
XX KRR % KRS R
0T TR T
R X2 X% R
BAD & R385 I3 LRI
2080 2308 SRR

_—m s s —_— Ty w——— TS i e T S — —
BAL 3R B2 RS RO 3 \ e
S s 555 % < SIS ] RIS Y RRS3588% RIS
WSSOI, LSOO I9 A WSSOI SIS RRKRKRX LIS LSS I OIS IS II IS

L RERRd s R R R IR R IR RIS
LR % Rsscd R, R B0 R RIS
A10 [t s s R385 33558 X53555 RS s5S
) RN £ RN ) SRR SRS?
'''''''' RS e ORI
ADD BI85
XD LKL X

Activate Activate Activate L Activate
Command Command Command Command
Read Read with Read with Read with for Bank A Read with

for Bank A Command for Bank D Auto Precharge  Auto Precharge for Bank b Auto Precharge Auto Precharge
for Bank A Command Command Command Command
for Bank D for Bank A for Bank D for Bank A
Auto Precharge Auto Precharge Auto Precharge
Start for Bank D Start for Bank A Start for Bank D

[Burst Length = 4, /CAS Latency = 2]
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EDL1216CASA

Auto Precharge after Write Burst

TO T1 T2 T3 T4 T5

T6 T7 T8

T9 T10 Ti1 T12 Ti3 T14 T15 Ti6 T17 Ti8 T19 T20 T21

TIITTLITR) IR TIITIIILIZLN XY
R R R SN
s, BRI )
IWE I LN S
3 R % 5
BAL : s esissssss N s A < s I s
! RJIBZIIBLIISIIIIISIIN | RIS 1 R 1 RIS
: REREISERIIEIEIIRIN,  | S i Ry i R SRS
RIS CERIIZTITN. TR 0 O OO [ e OO OO o B 00 PR
ALD I35 EBIZEEIILIIN sy AT e sy AN R BRI
KK RS ISIISIIAN B S SIS SIS RS
38 s N : 3 s A S S sy A RSB
o020 o020 2002020205938, | 22 R | SRR SRRRRAXK] | 202020502020920%8
KRR RRRR, R0 RRRRRX RRERRRAEIRRRRRIRIIHRRRR,
I oo B SIS
ADD 8805 RAa e sss0sntateterseesss0oety o tososas
EERRICEN RS RN

DQ

T !

Activate Activate
Command Command
for Bank A for Bank D

Write
Command
for Bank A

Write with
Auto Precharge
Command
for Bank D

Write with Activate /
Auto Precharge Command
Command for bank D X X
for Bank A Write with
Auto Precharge
Command
for Bank D

Auto Precharge
Start for Bank D

Auto Precharge
Start for Bank A

[Burst Length = 4]

Data Sheet E0195E20 (Ver. 2.0)
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EDL1216CASA

Burst Write Operation

TO T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 | T11 | T12 | T13 | T14 | T15 | T16 | T17 | T18 | T19 | T20 | T21

R ITINL R TR TTTXR R 3 RRIRRAT
¢ 0 I IIRILRLLLRRLRRR oo s s sssrerssststototetetels s rersrsistotesetetetess
R R RIS RS RKS RIS
icas 5 IR R SRR
0 0 I | B R
IWE : : s N e I < s
H H R LI 2222020202 eS0T et t0 0 e 2% H a0t a ettt tete ot T tatato Tt tatototototetetatototototetetetete ot e tetatototetetetatototel]
XX RS e re e retstotetetetotetetetetete?
Rssssssas AR ERREs:
\ S 9a8209% | ORI, SIIOIIIIIIIIIIES
R I R R R R R IR IARHIIIRA SRR RRRRRRRRRRXRRR KRR SRR R I IRRX IR RHRR R R R R R KKK KKK R KRR
Al 3 RN R RRRRRRRRRRIIIIIKLLN I RRRRRRK: R RIRRRRRRKS
RS SEI R KS SIS IIIIEEIN R, SRR ARSI,
S O R SRS e NI R RSB EEES R S B SRES!
OO OO OO TO OO OO OO OO OO O OO 2 RN L TIITLLLIIITKIL R RTRTTXT TR TXTX L LTTRTL LTI LTTTIXTLLTIITRLLLTIKK
RIS B SRS
ADD RS SSIESIEEEE. 5SS s SN s S S SR,
R S N X X I R 2 R N X X X X N XS LSS LI LSS SIS I ILS SIS SIS IS LIS IIISIIISIIIIIIISIIIS SISO
: : R,
LDQM ' ' RIS
. . 26%2%%6%7%2%26%%%%%"
SIS R ) s ooaeooosatetete
UDQM 888 [R5 ‘
dofetoteteletotetotetotetolets (ERIEEN L Rofetoletotstoletoletoletoletoletete

DQ

(lower)
DQ . e,
(upper)
Activate Read Upper Lower Lower Upper  Lower Read Lower Lower
Command Command Byte Byte Byte Byte  Byte Command Byte Byte
for Bank D for Bank D not Read not Read not Write  not Write  not Write  for Bank D not Read not Read

[Burst Length = 4]
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EDL1216CASA

Precharge Termination

T0 T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 | T11 | T12 | T13 Ti4 | T15 | Ti6 | T17 T18 | T19 | T20 | T21

CLK

CKE

Ics

E
E
S

Ry R
KRS O oa oS ate e esatesa s toteseretosatens sstesatetetatetetatoletotore.
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EDL1216CASA

Package Drawing

Unit: mm
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EDL1216CASA

Recommended Soldering Conditions

Please consult with our sales offices for soldering conditions of the EDL1216CASA.

Type of Surface Mount Device
EDL1216CASA: 54-ball FBGA
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EDL1216CASA

NOTES FOR CMOS DEVICES

@ PRECAUTION AGAINST ESD FOR MOS DEVICES

Exposing the MOS devices to a strong electric field can cause destruction of the gate
oxide and ultimately degrade the MOS devices operation. Steps must be taken to stop
generation of static electricity as much as possible, and quickly dissipate it, when once
it has occurred. Environmental control must be adequate. When it is dry, humidifier
should be used. It is recommended to avoid using insulators that easily build static
electricity. MOS devices must be stored and transported in an anti-static container,
static shielding bag or conductive material. All test and measurement tools including
work bench and floor should be grounded. The operator should be grounded using
wrist strap. MOS devices must not be touched with bare hands. Similar precautions
need to be taken for PW boards with semiconductor MOS devices on it.

@ HANDLING OF UNUSED INPUT PINS FOR CMOS DEVICES

No connection for CMOS devices input pins can be a cause of malfunction. If no
connection is provided to the input pins, it is possible that an internal input level may be
generated due to noise, etc., hence causing malfunction. CMOS devices behave
differently than Bipolar or NMOS devices. Input levels of CMOS devices must be fixed
high or low by using a pull-up or pull-down circuitry. Each unused pin should be connected
to Voo or GND with a resistor, if it is considered to have a possibility of being an output
pin. The unused pins must be handled in accordance with the related specifications.

@ STATUS BEFORE INITIALIZATION OF MOS DEVICES

Power-on does not necessarily define initial status of MOS devices. Production process
of MOS does not define the initial operation status of the device. Immediately after the
power source is turned ON, the MOS devices with reset function have not yet been
initialized. Hence, power-on does not guarantee output pin levels, I/0O settings or
contents of registers. MOS devices are not initialized until the reset signal is received.
Reset operation must be executed immediately after power-on for MOS devices having
reset function.
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EDL1216CASA

The information in this document is subject to change without notice. Before using this document, confirm that this is the latest version.

No part of this document may be copied or reproduced in any form or by any means without the prior
written consent of Elpida Memory, Inc.

Elpida Memory, Inc. does not assume any liability for infringement of any intellectual property rights
(including but not limited to patents, copyrights, and circuit layout licenses) of Elpida Memory, Inc. or
third parties by or arising from the use of the products or information listed in this document. No license,
express, implied or otherwise, is granted under any patents, copyrights or other intellectual property
rights of Elpida Memory, Inc. or others.

Descriptions of circuits, software and other related information in this document are provided for
illustrative purposes in semiconductor product operation and application examples. The incorporation of
these circuits, software and information in the design of the customer's equipment shall be done under
the full responsibility of the customer. Elpida Memory, Inc. assumes no responsibility for any losses
incurred by customers or third parties arising from the use of these circuits, software and information.

[Product applications]

Elpida Memory, Inc. makes every attempt to ensure that its products are of high quality and reliability.
However, users are instructed to contact Elpida Memory's sales office before using the product in
aerospace, aeronautics, nuclear power, combustion control, transportation, traffic, safety equipment,
medical equipment for life support, or other such application in which especially high quality and
reliability is demanded or where its failure or malfunction may directly threaten human life or cause risk
of bodily injury.

[Product usage]

Design your application so that the product is used within the ranges and conditions guaranteed by
Elpida Memory, Inc., including the maximum ratings, operating supply voltage range, heat radiation
characteristics, installation conditions and other related characteristics. Elpida Memory, Inc. bears no
responsibility for failure or damage when the product is used beyond the guaranteed ranges and
conditions. Even within the guaranteed ranges and conditions, consider normally foreseeable failure
rates or failure modes in semiconductor devices and employ systemic measures such as fail-safes, so
that the equipment incorporating Elpida Memory, Inc. products does not cause bodily injury, fire or other
consequential damage due to the operation of the Elpida Memory, Inc. product.

[Usage environment]
This product is not designed to be resistant to electromagnetic waves or radiation. This product must be
used in a non-condensing environment.

If you export the products or technology described in this document that are controlled by the Foreign
Exchange and Foreign Trade Law of Japan, you must follow the necessary procedures in accordance
with the relevant laws and regulations of Japan. Also, if you export products/technology controlled by
U.S. export control regulations, or another country's export control laws or regulations, you must follow
the necessary procedures in accordance with such laws or regulations.

If these products/technology are sold, leased, or transferred to a third party, or a third party is granted
license to use these products, that third party must be made aware that they are responsible for
compliance with the relevant laws and regulations.
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