ELP’DA PRELIMINARY DATA SHEET

512M bits Mobile RAM MCP
2 pcs of 256Mb components

EDL5132CBMA (16M words x 32 bits)

Description

The EDL5132CBMA is a 512M bits Mobile RAM MCP
(Multi Chip Package) organized as 4,194,304 words x
32 bits x 4 banks, 2 pieces of 256M bits Mobile RAM in
one package. Itis packaged in 90-ball FBGA.

Features

» Low voltage power supply

0 VDD: 1.7Vto1.95V

0 VDDQ: 1.7V to1.95V

« Wide temperature range (-25°C to 85°C)
Programmable Partial Array Self Refresh
Programmable Driver Strength

Auto Temperature Compensated Self Refresh by
built-in temperature sensor.

Deep power down mode

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 and BA1
Byte control by DQM

Wrap sequence = Sequential/ Interleave

ICAS latency (CL) =2, 3

Automatic precharge and controlled precharge
Auto refresh and self refresh

%32 organization

8,192 refresh cycles/64ms

Burst termination by Burst stop command and
Precharge command

FBGA package with lead free solder (Sn-Ag-Cu)

Pin Configurations

/xxx indicates active low signal.

AO to A12
BAO, BA1
DQO to DQ31
Ics

IRAS

ICAS

IWE

DQMO to DQM3
CKE

CLK

VDD

Vss

VDDQ
VSSQ

NC

90-ball FBGA
1 2 3 4 5 6 7 8 9
S i 2 S S i
DQ28 VDDQ VSSQ VDDQ VSSQ DQ19
\VSSQ DQ27 DQ25 DQ22 DQ20 VDDQ
VSSQ DQ29 DQ30 DQ17 DQ18 VDDQ
DDQ DQ31 @ Q DQ16 VSSQ|
V5SS DQM3 Q Q DQM2 VDD
QRA @ &S
9 Q A2 gc) BAL Al
CLK CKE gs;) BAO /CS IRAS
DQM1 Q gc) /CAS IWE DQMO
DDQ DQ8 V5SS VDD DQ7 VSSQ|
\VSSQ DQ10 DQ9 DQ6 DQ5 VDDQ
\VSSQ DQ12 DQ14 DQl DQ3 VDDQ
DQ11 VDDQ VSSQ VDDQ VS5Q DQ4
DQ13 DQ15 VSS vDD DQO0 DQ2

(Top view)

Address inputs

Bank select address
Data-input/output
Chip select

Row address strobe
Column address strobe
Write enable

DQ mask enable
Clock enable

Clock input

Power supply
Ground

Power supply for DQ
Ground for DQ

No connection
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EDL5132CBMA

Ordering Information

Organization

Part number (words x bits)

Internal banks

Clock frequency
MHz (max.)

ICAS latency Package

EDL5132CBMA-10-E 16M x 32

4

100

3 90-ball FBGA

Part Number

m

Elpida Memory

Type
D: Monolithic Device

Product Code
L: Mobile RAM

Density / Bank

DL 5132

51: 512M /4-bank

Bit Organization

32: x32

Voltage, Interface
C: vDD =1.8V, vDDQ = 1.8V, LVCMOS

A

- 10-E

Environment Code
E: Lead Free

Speed
10: 100MHz/CL3

Package
MA: Stacked FBGA

Die Rev.

Preliminary Data Sheet E0490E30 (Ver. 3.0)
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EDL5132CBMA
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EDL5132CBMA

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+2.6 \%

Supply voltage relative to VSS VDD, VDDQ -0.5t0+2.6 \%

Short circuit output current I0S 50 mA

Power dissipation PD 1.0 w

Operating ambient temperature TA —25to +85 °C

Storage temperature Tstg —55 to +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 DC Operating Conditions (TA = -25 to +85°C)

Parameter Symbol min. typ. max. Unit Notes
Supply voltage VDD 1.7 1.8 1.95 \Y

VSS, VSSQ 0 0 0 \%
DQ Supply voltage vDDQ 1.7 1.8 1.95 \%
Input high voltage VIH 0.8xVDDQ O VDDQ +0.3 V 1
Input low voltage VIL -0.3 O 0.3 \Y 2

Notes: 1. VIH (max.) = 2.6V (pulse width < 5ns)
2. VIL (min.) =-1.0V (pulse width < 5ns)

ELPIDAN
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EDL5132CBMA

DC Characteristics 1 (TA =-25to +85°C, VDD = VDDQ = 1.7V to 1.95V, VSS, VSSQ = 0V)

Parameter
/CAS latency Symbol Grade max. Unit Test condition Notes
Operating current IDD1 80 mA Burst length = 1 1
(CL=2) tRC = tRC min., 10 = 0mA,
(CL=3) IDD1 80 mA One bank active
Standby current in power down IDD2P 1.2 mA CKE < VIL max., tCK = 15ns
Standby current in power down IDD2PS 1 mA  CKE < VIL max., tCK = o
(input signal stable)
CKE 2 VIH min., tCK = 15ns,
/CS = VIH min.,
Standby current in non power down IDD2N 6 mA . min
Input signals are changed one
time during 30ns.
S_tandb)_/ current in non power down IDD2NS 4 mA CKE z.VIH min., tCK = oo,
(input signal stable) Input signals are stable.
Active standby current in power down  IDD3P 2 mA CKE < VIL max., tCK = 15ns
A_ctlve s_tandby current in power down IDD3PS 16 mA CKE < VIL max., tCK =«
(input signal stable)
CKE = VIH min., tCK = 15 ns,
. . S )
Active standby current in non power IDD3N 30 mA ICS 2 YIH min.,
down Input signals are changed one
time during 30ns.
Active ;tandby current in non power IDD3NS 10 mA CKE z.VIH min., tCK = oo,
down (input signal stable) Input signals are stable.
Burst operating current tCK = tCK min.,
(CL = 2) IDD4 90 mA IOUT = OmA, All banks active 2
(CL=3) IDD4 120 mA
Refresh current .
(CL=2) IDD5 110 mA tRC = tRC min. 3
(CL=3) IDD5 110 mA
Standby current in deep power down IDD7 20 LA CKE <02V
mode
Self refresh current Symbol Grade typ. max. Unit Condition Notes
A O TA < 85°C +0°C/-15°C,
PASR="000" (Full) IDD6 q 800 HA CKE < 0.2V 4
PASR="001" (2BK) g 600 MA
PASR="010" (1BK) g 500 HA
PASR="000" (Full) IDD6 400 O MA TA <45°C, CKE< 0.2V 4
PASR="001" (2BK) 360 MA
PASR="010" (1BK) 300 HA

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 on 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 on 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. IDDE6 is specified when self refresh state is maintained long enough under the specified TA condition, after
a busy sequence of read and write operations.

Preliminary Data Sheet E0490E30 (Ver. 3.0)
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EDL5132CBMA

DC Characteristics 2 (TA =-25to +85°C, VDD = VDDQ = 1.7V to 1.95V, VSS, VSSQ = 0V)

Parameter Symbol min. max. Unit  Test condition Note
Input leakage current ILI -2.0 2.0 HA 0 <VIN <£VDDQ

Output leakage current ILO -1.5 15 HA 0 <VOUT < VDDQ, DQ = disable
Output high voltage VOH VDDQ - 0.2 — \% IOH =-0.1 mA

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

Pin Capacitance (TA = 25°C, f = 1MHz)

Parameter Symbol Pins min. typ. max. Unit Note
Input capacitance Cl1 CLK 4.0 — 7.0 pF
Address, CKE, /CS, /IRAS,
Cl2 ICAS, WE 4.0 — 7.6 pF
CI3 DQM 2.0 — 3.8 pF
Data input/output capacitance Cl/o DQ 6.0 — 7.5 pF

ELPIDAN
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EDL5132CBMA

AC Characteristics (TA =-25to +85°C, VDD = VDDQ = 1.7V to 1.95V, 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

16V
CLK 09V
R o

tseTup | tHoo

16V
Input 09V """""""><
0.2V

Output

Preliminary Data Sheet E0490E30 (Ver. 3.0)
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EDL5132CBMA

Synchronous Characteristics

Parameter Symbol min. max. Unit Note
(Cc'iczkzc)yc'e time {cK2 15 — ns

(CL=23) tCK3 10 — ns
,(A\Cclc_:gszs)time from CLK tAC2 . 9 ns 1
(CL=23) tAC3 — 7 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(ifi-g;lt high-impedance time tHZ2 3 9 ns

(CL=3) tHZ3 3 7 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
ggr&r;:ggjggrié/RAS, ICAS, /WE, {CMS 2 . ns

Command (/CS, /RAS, /CAS, /WE, {CMH 1 . ns

DQM) hold time
Note: 1. Output load.

Z=50Q

Output )

Output load

ELPIDAN
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EDL5132CBMA

Asynchronous Characteristics

Parameter Symbol min. max. Unit Note
ACT to REF/ACT command period (operation) tRC 90 | ns
ACT to REF/ACT command period (refresh) tRC1 110 ] ns
Self refresh exit to REF/ACT command period tRC2 120 | 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 O ns
ACT (one) to ACT (another) command period tRRD 2 U CLK
Data-in to PRE command period tDPL 2 U CLK
Data-in to ACT (REF) command period

(Auto precharge) tDAL2 2CLK + 30 a ns
(CL=2)

(CL=3) tDAL3 2CLK + 30 g ns
Mode register set cycle time tRSC 2 U CLK
Transition time tT 1 30 ns
Refresh time (8,192 refresh cycles) tREF O 64 ms

Preliminary Data Sheet E0490E30 (Ver. 3.0)
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EDL5132CBMA

Block Diagram

CLK, CKE ———— gt

~—————— DQO to DQ15
AQto A12 ™| 256M (x16) bits Mobile RAM | !
ICS, IRAS, - —— DQMO to DQM1
/ICAS /WE ! !

i |
: ~<t————————— DQ16 to DQ31
—— = 256M (x16) bits Mobile RAM
! - DQM2 to DQM3

ELPIDAN
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EDL5132CBMA

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.

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

IRAS, /ICAS, and /WE (input pins)

/IRAS, /ICAS and /WE have the same symbols on conventional DRAM but different functions. For details, refer to the
command table.

A0 to Al12 (input pins)
Row Address is determined by AO to A12 at the CLK (clock) rising edge in the active command cycle. It does not
depend on the bit organization.

Column Address (See “Address Pins Table”) is determined by AO to A8 at the CLK rising edge in the read or write
command cycle.

[Address Pins Table]
Address (A0 to A12)

Part Number Row addresss Column address

EDL5132CB AXO0 to AX12 AYOto AY8

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 and BAL1 is precharged.

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

BAO and BAL1 (input pin)
BAO and BAL1 are bank select signal. (See Bank Select Signal Table)
[Bank Select Signal Table]

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

Remark: H: VIH. L: VIL.

ELPIDAN
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EDL5132CBMA

DQMO to DQMS3 (input pins)

DQM controls I/O buffers. 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.

Each DQM pin corresponds to eight DQ pins, respectively (See DQM Correspondence Table).
[DQM Correspondence Table]

DQ mask enabe DQs

DQMO DQO to DQ7
DQM1 DQ8 to DQ15
DQM2 DQ16 to DQ23
DQM3 DQ24 to DQ31

DQO to DQ31 (input/output pins)
DQ pins have the same function as I/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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EDL5132CBMA

Command Operation

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

The Mobile RAM has an extended mode register that defines low power functions. In this command, A0 through A12
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.

BA1l

Al0 XX

Add

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 A12 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.

TTI
020202929

(RETT
3553555

LRXEE

T
OSSN

[RITZ
s
RS

Mode register set command

e

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

The Mobile RAM has four banks, each with 8,192 rows. This command activates the bank selected by BAO and BA1
and a row address selected by A0 through A12. This command corresponds to a conventional DRAM's /RAS falling.

I
28

Add X RowERR
Activate command

3

ELPIDAN
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EDL5132CBMA

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

This command begins precharge operation of the bank selected by BAO and BA1. When A10 is High, all banks are
precharged, regardless of BAO and BA1. When A10 is Low, only the bank selected by BAO and BA1 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.

ck [ 1
CKE “q
Ics
IRAS
ICAS R

IWE 33\
BAO, BAL
A10

(Precharge select)
SRS
Add RN

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.

CLK
CKE
/ICS
IRAS

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 3387
ICAS 38830\
IWE &85/
BAO, BAL
A10

Add X
Read command

ELPIDAN
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EDL5132CBMA

Auto refresh command (/CS, /RAS, /CAS = 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

cek [ LT L
CKE ~H

/CS \ /

JRAS XXX

QN

(RRZR
IR,
LXK

ICAS

T
XX

=y

Auto refresh command

Self refresh entry command (/CS, /RAS, /ICAS, 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.

ck [ 1
CKE
ICS
/RAS

ICAS

XS

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

TRIIIIIILIL IS
RIRIELHIAIIAIRLKS
2050270260262 %6 %562 4% %e%!

090000505 0.0.9.9.92920292920.0
AL0  IRRRRRELELELEKIIIK

TRIIIITILIL IS
IRIXILHIAIIAIILKS
Add RIS

Power down entry command

ELPIDAN
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EDL5132CBMA

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.

ck [ 1
CKE
ICS
IRAS
/CAS

RHRRHIIRRHAKRKKS
R RRRRRRRRKS

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 §w
ICS
IRAS
/CAS
IWE
BAD, BAL SIS

ORI
ALD RN

Add
Burst stop command

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

CLK
CKE
/ICS
IRAS

RS

-
ICAS 357

No operation

ELPIDAN
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EDL5132CBMA

Truth Table

Command Truth Table

CKE All, Al12,
Function Symbol n-1 n /CS /RAS /CAS /WE BAl1 BAO Al0 A9-A0
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 \% \% L \%
Read with auto precharge READA H X L H L H \% \% H \Y
Write WRIT H X L H L L \% \% L \%
Write with auto precharge WRITA H X L H L L \% \% 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 \%
Remark: H: VIH. L: VIL. x: VIH or VIL, V = Valid data
DQM Truth Table

CKE DQM

Function Symbol n-1 n 0 1 2 3
Data write / output enable ENB H X L L L L
Data mask / output disable MASK H x H H H H
DQO to DQ7 write enable/output enable ENBO H x L X x X
DQ8 to DQ15 write enable/output enable ENB1 H x x L x X
DQ16 to DQ23 write enable/output enable ENB2 H x x x L x
DQ24 to DQ31 write enable/output enable ENB3 H x x X x L
DQO to DQ7 write inhibit/output disable MASKO H x H X x X
DQ8 to DQ15 write inhibit/output disable MASK 1 H x x H x x
DQ16 to DQ23 write inhibit/output disable MASK 2 H X X x H x
DQ24 to DQ31 write inhibit/output disable MASK 3 H X X x X H

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

ELPIDAN
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EDL5132CBMA

CKE Truth Table

CKE
Current state Function Symbol n-1 n ICS IRAS ICAS /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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EDL5132CBMA

Function Truth Table

Current state /ICS /RAS /ICAS /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 BACAAl READ/READA |LLEGAL 2
L H L L BACAAL WRIT/WRITA | EGAL 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,BAl=L MRS Mode register set
L L L L OC,BAl=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 56
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

Preliminary Data Sheet E0490E30 (Ver. 3.0)
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EDL5132CBMA

Current state /ICS /RAS /ICAS /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 BACAAl READ/READA |LLEGAL 2
L H L L BACAAL WRIT/WRITA | EGAL 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
\Fi\:(reiif1 :;ZZ auto H » . » < DESL \S:v;:rr:t:uutg S?;L ;or ge;d - Write recovering
L H H H 9 NOP VCVi(:rr:truutg glrjerilt1 ;or geend - Write recovering
L H H L X BST ILLEGAL
L H L H BACAAl READ/READA |LLEGAL 2
L H L L BACAAL WRIT/WRITA | EGAL 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
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Current state /ICS /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 BA, CA, Al10 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
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Current state /ICS /RAS /ICAS /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;.;=CKEp=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.

©No Ok
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Simplified State Diagram

Extended
Mode
Register
Set

Self
Refresh

Mode
Register
Set

CBR (Auto)
Refresh

Power
Down

Active
Power
Down

READ
SUSPEND

WRITEA
SUSPEND

READA
SUSPEND

POWER
ON

Precharge

Precharge

— AutOmatic sequence

Manual input
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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 ps 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 A12 through A0, BAO and BA1l 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 : Al12 through A7
ICAS latency : A6 through A4
Wrap type . A3

Burst length  : 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
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Extended Mode Register

The extended mode register has four fields;

Options : Al12 through A7, A4, A3
Auto Temperature Compensated Self Refresh ©A9

Driver Strength : A6 through A5

Partial Array Self Refresh : A2 through AO

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

Driver Strength
By setting specific parameter on A6 and A5, driving capability of data output drivers is selected.

Auto Temperature Compensated Self Refresh (ATCSR)
With the built-in temperature sensor, the internal self refresh frequency is controlled autonomously.

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.
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Mode Register Definition

BAO BAl Al12 Al11 A10 A9 A8 A7 A6 A5 A4 A3 A2 Al A0

l[oloflololoflo]o] o] vimobe [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 Sequential
111 R 1 | Interleave
BAO BAl Al12 A1l Al0 A9 A8 A7 A6 A5 A4 A3 A2 Al AO
o120 o] ofacsrlofo] bps | o] o] PASR Extended Mode Register Set
Bits2-0 | Refresh Array
000 All banks
Bit9 ATCSR 001 Bank A & Bank B (BA1=0)
ATCSR 0 Enable 010 | Bank A (BAO=BA1=0)
1 R Partial Array 011 R
Self Refresh 100 R
101 R
110 R
111 R

Bits6-5 | Strength

00 Normal
Driver Strength | 01 1/2 strength
10 1/4 strength
11 1/8 strength

Remark R : Reserved

ELPIDAN
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Burst Length and Sequence

[Burst of Two]

Starting address
(column address AO, 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-AQ, 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 2,3,0,1 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 1,0,3,2,54,7,6
010 2,3,4,56,7,0,1 2,3,0,1,6,7,4,5
011 3,4,56,7,0,1,2 3,2,1,0,7,6,54
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 6,7,0,1,23,4,5 6,7,4,523,0,1
111 7,0,1,2,3,4,56 7,6,54,321,0

Full page burst is an extension of the above tables of sequential addressing, with the length being 512.
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Address Bits of Bank-Select and Precharge

Row | A0 | AL| A2 ] A3] A4 As| a6 | A7 A8 | Ao | a10] A1) A12]Ba1]Bao] BAL | BAO | Result
0 0 Select Bank A
(Activate command) “Activate” command
0 1 Select Bank B
“Activate” command
1 0 Select Bank C
“Activate” command
1 1 Select Bank D
“Activate” command
[ no [ AL | A2 | a3 | aa | as | a6 | a7 [ A8 | ao | Aat0] a11]atz]Bai]ero]
(Precharge command) | | | A0 | BAL | BAO | 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)
1 enables Auto-Precharge
co. [ o] AL] 2] A3] a4l as| a6 | a7 a8 | o | at0] a11] 12| Ba1]Bac] (End of Burst)
(/CAS strobes)
BAL BAO 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
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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 |_lT1 |_IT2 |_IT3 |_IT4 |_IT5 |_IT6 |_IT7 |_IT8 |_|

/CAS latency =2

Command

DQ \Q1><Q2><Q3><Q4> H|Z

/CAS latency = 3 : : : : : : : : : :
Command
o et XN

(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.

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

TO T1 T2 T3 T4 5 6 T7 T8 T9

T

L |
i
|
|
|
|
|
|

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
I
|
Command |
I
I
]
I

DQ

QO QLBl >< QB2 >< Q‘B3 >< Q‘B4 P HiZ, e,

|
TN T O

(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 of 2 clocks after the last data word input to the device.

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

CLK [ N s
; ; ; ; | | |
| | | | | |
| | | | | |
| | | | | |
| | |
| |
| |
| |
|

WRITA B

Auto rech‘ar e starts
Command P arg |

DQ beneens < Dl‘31 >< Déz >< DI;S >< D:34 > . l HiZ .

(tras must be satisfied)
Write with Auto Precharge

Remark: WRITA means Write with Auto Precharge
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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

e _ | L L L L 0 b L b

Command

Hi-Z

DQ

HivawavewaV eV eV amal

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
TO T1 T2 T3 T4 T5 T6 T7 T8
CLK |

DQ i ------ < DA1><DBl><Dé2><D|;3><DI;4>

Write to Write Command Interval
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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

mmmmeegmmmee———

QB1 >< QB2 >< QB3 >< QB4 >

Ve
N\

©
c
£

(o4
g a
o

=3

ICAS latency

Command

DQ

Write to Read Command Interval
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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

0 1 2 3 4 T6 T7 T8

T T T TS5
o | [ I i

T T
LI 1L [N W

| | | | | | | | |

| | | | | | | | |

| | | | | | |

Command | A S N

| | | | | | | | |

poM . N\ .

l l l l l l l l l

| | | | | | | | |

| Hi-Z' I I I L | | |

S R ED €2 C T == m——

| | | | | | | | |

l - l l l l l l

1cycle

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

TO T1 T2 T3 T4 T5 T6 T7 T8 T9
ck LT 1 |_! |_! |_! L] |_! L] |_!_|_
|
ICAS latency =2 | | | | | | i | | 1
| | |
Command i 1 1 i i i i i
| | | | | | | |
DOM l 1 1 S/ | | N 1 1
u T 1 !
I | |
I I I . ‘ ‘ | ‘ ‘ :
I | | / s
0Q e Q1 X Q2 X Q3 pte{ o1 X 02 X 03 X
|
e < e R
I ! I ! I I : | I !
ICAS latency = 3 i i i i | | \ 1 | |
I I | I I
command | GER> L @
| | | I L ! | | |
DQM | l l -/ l TN 1 l
T T T | | [l [ [
NN
| | | | ‘ ! ‘ . ‘
Q| 3 ;L ;L Q1 ,'4'."2"'.""< p1 X 02 X 3 X
i-Zis \ ‘ \
| 1 | | | | necessary | | |

Read to Write Command Interval 2
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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

/CAS latency =2
DQ

/CAS latency =3
DQ

1 1
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
L .
| |
| |
| |
| |
| |
| |
. n
| |
| |
| |
| |
|

|
|
|
|
|
|
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
T0 T1 T2 T3 T4 T5 T6 T7

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

| | | |

| | | |

| | | |

| | | |

| | | |

| | | |

| | | |

| | | |

|

|

Command

S | A
——— e e

o ol o X 02 X 03 X 07 Dot

Burst Termination in WRITE Cycle

Remark: BST: Burst stop command
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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

| |
| |
I I
Command ! !
| |
| |
| |
I I
I I
| |
| |
N 4
I I
I I
| |
| |
| |
| |

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 !|!|!I!I!|!|!|!|!|!
0 et G T

|
| | | tre
| |
(tras must be satisfied)
Precharge Termination in READ Cycle (CL = 3)
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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 up to two clocks prior to the precharge command will be correctly stored. However, invalid
data may be written at the same clock as the precharge command and one clock before the precharge command.
To prevent this from happening, DQM must be high and mask the invalid data.

Burst length = X, /CAS latency = 3

CLK N O S B
S J S S |V S S
| | | | v o | |
e — <D1><D2><D3><D4><D5> %HI-Z% : :
N e R e e IV

(tras must be satisfied)
Precharge Termination in WRITE Cycle
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Timing Waveforms

AC Parameters for Read Timing with Manual Precharge

TO T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 Ti1 T12 T13
tek
K _7 WAV WY WA EWANW WA AW E
) ten | ter 1 3 1 . 1 1 i
e i
tes: s | tom !

e T XIS \/ L/

ORI KOKKKKKIKK KKK KKKELKKS
RIS
SHSII SISO I I IS IO II IS99

<

RIS
s
oot 0oe%s
ORI

R0 RRIRIIRRI IR

ORI AR IR IR IR RAIIK I IR IR

Ty RS E e e e o ey e e e e
BAO

RRRIRILRIES

T T TTITIT I TTLITITTIN R TSI ITILTTLS R T ISITTITILS
BAL \ L% R SIS S Sss B e
R SIS oot st stotesstosatotesatons SIS ot a st stosatotesatosesatonesotesss

R T ITIIT

\ s ATy
O IR, L% B RR33%%
IR B oo eo0500000%
e o0o0 o0 tes O 0o b 000000002090%0% SRS

A0 O e eI, N g RIS

\ : ‘ | |
i tas | tan i ] ]
i adbad i ! 1
DQM L 1 ' 1
' ' I ' tac tac tac tac | thz
' Hi-Z | ' 1
DQ g Ry Sy R R
trep tiz toH ton ton toH
L LN <2 <2, <2
tras trp
tre
Activate Read Precharge Activate
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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AC Parameters for Read Timing with Auto Precharge
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CKE

Ics

IRAS

ICAS

IWE

BAO

BAL

Al0
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DQM
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tex

A\
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R ] SIS
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et tatatatitebeesoste
| Sisieletetetetetetetototototototoiol

s

%
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TSI TLT

SRR
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R z R R R R R
RIS,

J
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R

i tac tac tac tac thz
tz toH ton toH ton
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trRD
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Activate Read with Activate Activate
Command Auto Precharge Command Command
for Bank C Command for Bank D for Bank C
for Bank C

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

Preliminary Data Sheet E0490E30 (Ver. 3.0) ELPIDA

38



EDL5132CBMA

AC Parameters for Write Timing

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

CLK
CKE 3 3 3 Auto Precharge

tous|towm 3 3 3 Start for Bank F:
ics : DN

' [ -
IRAS
ICAS
IWE
BAO
BA1
AL
ADD
DQM PL | | | | | | |
! ! ! | foslton i i i 3 !
toaL
tre
trrD trep topL trp
tras
tre
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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Mode Register Set
TO T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 Ti1 T12 T13 Ti4 T15 T16 T17 T18 T19 T20 T21
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) ) B R SRS ESSIEIIIES
%e%etetetetetetetetotet % 0000200 e ta Tt T e e ettt e e tatetetete2a %4 %% %% %% %2020 62022056622 %%% 2022555620 %?
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S EEEEEBEEEIEIEK RS IESEEEEIEESEE
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o8 0 R % LRI R e KRS KL R RIS

PRI A R IR IHI IR SO
AL0 B SRR % 5 R LI

T R te?
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T IXITILs. R X R R IIITTLRR
% SIS R S B IBIIS
oot o oReetetote%tots oe%e%

0%

2 ) R R R T RIS RIS
ADD R SIS, RN BRSSO
RS ) 5 oS

o20%0%¢ S "o olete oleoletolotototetetetodototolotolelototetototetotedoietoletetotolotetototete!

IS OO O OO O eSO 9 BT OISO 2 RIS
s R ARSI SRR s
RIS R R RIS s s
s SRS R IR % RS SRR SRR

DQ

Precharge Mode Activate

All Banks Register Set Command

Command Command is valid
tre
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Extended Mode Register Set

T0 T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 | T11 | T12 | T13 Ti4 | T15 | Ti6 | T17 Ti8 | T19 | T20 | T21
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Totetetetetetetetetetetetetetotet $oTeTate%%6 26262422 %5624 %4%? a%ete%tetetete%? Otatetetette e tetete %% e tetete e e%e
QR R HRRRRRRRRRRA XRRRXRHRRHIITRRHRRRRIIRIRRRRRRRRIHRRR 00RO RIRRRR,
ICAS Jorsatatetetatetatetetotetotorets’) R R R R R S RRRRRRRKK:
BB B ot oS s oot sesssoout O toresatititess
Jetetotetetetetotetetets pRetetatototetetototetetototetetotetetetetetetetetts tetetetetotetetetotets
o - — e
IWE S8 RRRRS s
PROLVOG OIS0 | GOS0 YIS III IO IIIIIIIIIIOI IS IO IO IIIIINs
00 X RRHRRRRRRRRRRRRRKR KRR RRRRRRR LR RRRRRX
BAO % RIS
B oS s
Se2etetotetetetotetetatototetetototetetotototetotototetato otetetotetetet
Satesatstetes XK QRRRRK KRR
I IIIRREK: (ote s tatatertotetotetatetote%s
Pt I OIS NI LIS SIS IIIIIIII I S%
R KRR R KRR R RRRK RN KL RHRRHRRRIRIRIHRRRRRRIRHHRRRRRRRRXX XX RO R R HRRH KRR RRRRRRKKRRL,
A10 O oo e O eSOt oo oo ettt o00% R
ADD R RIS
odoletoletoleletotetoletolotetotetoteboletetotetetuleetetototes
OO LT OTO O TOT AT AT OO OZOTOTOTOT TS O TN TITOTaTOTTas T oSS T SO TS OTOTOTTe”
B e oo tate et totetote e tatoteratotetoreratotore? Do oatotetetatetoretatets B re e tatotertotoretosetote%s

DQ

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

Power On Sequence

! Clock cycle is necessary . . . . . . . . . . . . . . . . . . .
: e : : : : : L : : : : : L : : : : :
CKE 7 0 0 0 7 0 o7 0 0 0 0
High level is necessary ' trsc i trsc ' ' 2 refresh cycles are necessary ! ! ! !
fRERRZIN G RSB RRBARLRIRALRAN R RRLAEIRILIRIRIR R RRRRRRBIN BRERRBRLRRL!
R, R R R R R s R
IRAS e R BRI IIIIIN R AR s
o L5 ST O e e eSSt e Seseretente]
22 RIS R R (IR TR
L% e R R
S RS N s soss
LK R 2otetetotatetototst Rotetetototeteoted
TR R R R R LRI TTT LTI TR
o s s RIS
BAO RS I R R IS RIS
d020202020020i82 R RRERRRRRRK, R R020L0l 20020 0202
RRRRARAR: R RRRARRRRAAA
TR R
RIS SIS
BA1 535 RIS
2% SRR
R RIRTRRTRTR
A10 s E35%
IS, RSB
efotuteteedotetetototetetotetetot RGOS
SISO T SIS OSTOsoso
ADD S35 % ) RIS
s RIS
& R

DQ

T T

Precharge Mode Extended CBR (Auto) CBR (Auto) Activate
All Banks Register Set Mode Refresh Refresh Command
Command Command Register Set Command Command
isnecessary is necessary = Command is necessary is necessary
is necessary
tre tre tre1
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EDL5132CBMA

/CS Function

Only /CS signal needs to be issued at minimum rate

‘TO‘TI‘TZ‘T3‘T4‘T5‘T6‘T7‘T8‘T9‘TlO‘Tll‘TlZ‘TB‘T14‘TlS‘TlG‘Tl7‘T18‘T19‘T20‘T21‘

CLK

CKE

Ics

IRAS

ICAS

BAO

Al10

ADD

DQM

>< ‘ C‘Ab

——><C

t t

Activate Read
Command Command
for Bank A for Bank A

(T 0 () e T ) () ()

f

Write
Command
for Bank A

Precharge
Command
for Bank A

[Burst Length = 4, /CAS Latency = 3]
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EDL5132CBMA

Clock Suspension during Burst Read
TO T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 T11 T12 T13 Ti14 T15 T16 T17 T18 T19 T20 T21

CLK

CKE

~N

Ics

IRAS S RS ABELIRS
% RS, oo ess
X LI I LN, R R R
SR
ICAS SN oo tatetetos SIS 0 o SRR
R s R R R IR R 5
IWE % SRR % R B SSSIIRARKe
&
Ry ey s
BALl RRIIHLAIKL: O RRIXIRIAIR: O oo oortosetosetetetosele
RS SRR SRRy
SIILOI IS OIS NI SLII LI IIOII OISO XKLL
A10 S B sy s
202020%0%0% oSeetelatatotetotee o R R
ADD SR R
oM P : : : : : : : : : : : : : : : : : : : : :

! t t f b

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]

T0 T1 T2 T3 T5 T6 T7 T8 T9 T10 | T11 Ti2 | T13 T4 | T15 | Ti6 | T17 Ti8 | T19 | T20 | T21

CLK

CKE

Ics

S S
ICAS QR XRRRAKEN B L
35 : e
BAO So0es L W29 20%0s < EERRK Soges L O IR RIIEEELL
sy R S SRS
BAL R B R T I
JEIEEEY  20fetototetetototetetototetotototetotetotetotetotetotototetots ofetotetoteotetotetotetotetoteotetotets dofetetetetetatetetotetetototetetotetetetetotetotototetetototetototototetototetotetoteteds afefatotetotetotetotetotetotetotetotetotetotetotetotets
S
i R R R ALK KKEIIEEL
AL R R S s i s
. SISO I IS III IGO0 SESIIII SOOI IS I IS0 IS SO IIS SOOI IS III LIS IS SOOI SOOI IIY,
R ILIRRRRE SRR REELIERES
ADD s R aass
a%at R QSIS OIII I IIII SISO OIS s RRERRLLEK

! 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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Clock Suspension during Burst Write

CLK

CKE

Ics

IRAS

ICAS

BA1

Al0
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DQM
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R R O K SRR R EERIKK:
R e e
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PO ettt e ot tatotes

R TTTIIITS. TIITIIIIIIITITTTS. %S
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Jeletolstoletetoiototoiotetetoletetutototetetetetotototutetotetotetetutototetototototetotetetotetstutootetotetoutototete o tetotete%

R RS TTITIRILITS.
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S R SEIRLELK

T et et oottt soratotates
Jetoletetulotoletotototoletoletetotetotetototototetotatototetotetotolel

TR AT RRIIIRTS AR IR
SN SIS RIS SIS SIS
ZIIIRN o S RIS SIS

Prissrenstosise) RIS R RIS <

Seetatetetetes

%

f3XRL TSSOSO T TOTOTOTOTTOT IO %3
% R RRSIIIIRKIIR:
SRS s SRR

R 25 TSSO T O T TOTOTOTOTOTITHe”
LIRS R
LRI

X5
S EIRIKL:
s

oSttt

oo
BRI
KR8
R

S R

s
ofotetetetotee? Fetetotetetatotetetetotetetototetetet

-

TITITIN RITITTIN R I TIRITN
- RRRLRES SRS oo tote e et otetotetaterasoretatetats
DAAL J D BRI

LR 20202000 SRS

Activate Write 1-CLOCK 2-CLOCK 3-CLOCK
Command Command SUSPENDED SUSPENDED SUSPENDED
for Bank A for Bank A
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Power Down Mode and Clock Mask

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

s
RA
IRAS
RRRXIL
/cas BB
RRLEEEREY |
s
/WE S
SRR RIS
TTeee
BAO 39 e
Setetetetototet oteteteted
T e e R OO O
BAl RS
R
AL0 R ss s S SEEIIIN s SRR ssssSS N s 3 a S SRR S335:
oot tatete ot tetatetetateto et oteletetotetetts ofeotetoleotetoteotetel 20fetetototetetoteleotole o o e e o e e o o e ofe2etototetetoletetototetototeteted
SR eees e b SR
et tatatatototere’ Lo00es X R Sossteteess RRRLLS
SIS R SRR SIS R385

dateteteteototets

F—

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]

TO T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 | T11 | T12 | T13 | Ti4 ‘ Ti5 | T16 | T17 | T18 | T19 | T20 | T21

CLK

CKE

RRIRRIZIRLTS

BRI
BI85
LRI

TR IIIRITIIZIIILZZN
e te?
IR

Ics

0000000000 IR AR RRR
IRAS s
9000900000nt0tndatatrintrinleleieiedodelstode
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e
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B s
IWE e oeos00%0%
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IR ERITILIS s
s [ Rz
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S SRR R e
ORI IRITITITIN | B IRIIIITIL TRIR T O IR
osrsa o tatetetutoteretatorstutotoretatoresatoresetotoss, ! s o e asatotesatetetesatoretetel Sosasteseteresetetes oSoteresatetersseteretetess Soo0teresetes Boresesaorstetoresatotosetatorosatotoresates
e e e NI o e R e R R R RIS
| leleledelelelelol0l0le 020 020 0 0020 020 s 020 0 0 0 020 2, N 0 e 000000 00 002000 0 20200 220 0 200 2020 202020 02020 02002020020 0 0 0 000 00 2020202020 261020 2620262620 2620 0202020202020 262020 2020 00"
R RLRR 0 RRHRIRRRRRRXRRHRRRHRRX
ADD IS R RIS
RRR3335%5% SIS I
% RS R R SRS

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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Auto

CLK

CKE

Ics

IRAS
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IWE

BAO

BA1l

Al0

ADD

DQM

DQ

Refresh

TO T1 T2 T3 T4 T5 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‘
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RIS
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S IREIIAIKKs
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RRIIISLIIEN
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SOOI
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oo%

TR RIIRIIIZA (RRIZZZ
R X
I SRS

R
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8L, S SRR,
QSIBIEN SRR

CEEERY RX 20tateSetotuletets

s s RS X RIS RIS
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Precharge CBR (Auto) Refresh CBR (Auto) Refresh Activate Read

Command Command Command
(if necessary)

trp trc1 tre1
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Self Refresh (Entry and Exit)

CLK

CKE

Ics

IRAS

ICAS

IWE

BAO

BA1

Al0

ADD

DQM

DQ

TO T1 T2 T3 T4 Tn ‘Tn+l‘Tn+2 Tk ‘Tk+1‘Tk+2‘Tk+3‘Tk+4‘

e e
R,

K SIS
otetootototetetetetetototutetetetetetedss

TIIRIILL
o

QLRI

Setatotetetets

g ] T S
Ry s
KURRRNHHXX 0. SOLLOOIGOO OO0 090.9.0.9.99] ] XXX OO IGOO099.9.9.9

X

it
R IIRTRT
RO
SIS
s

R RRIRRN s
SRR s
RS s
SRR SRR

OTTEAIs
SRS
SRS
SRR

3

RIS
o

3038
SRR

e R R BRI
S RSIY R % OB IBSIIIIS
SOLILIIOSS] R SSIII OO0,

A RIIRIRTLS
ERRRELLLLS
SO osetoretatetatetatetes

S SRRERELKL:
RIS

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 trc2 tre2
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Deep Power Down Entry
TO T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 T11 T12 T13 T14 T15 T16 T17 Ti8 T19 T20 T21
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DQM

Precharge Deep
All Banks Power Down
Command Entry

tre

Deep Power Down Exit

Cloc(k( cycle is necessary | | | | | | | | | | | | | | | | | | |

I I I I I I I I I I I I (o I I I I i

5T
CKE 2 refresh cycles are necessary

5y
High level is necessary
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BAO 2550 s esosss I oo
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o) oot T TS oT oSO ToT ToToT
ADD ¥ RIS

X 039 et o ot totetoretosatesotes
irsesinteiistenistenietstotinteits

DQM

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 isnecessary is necessary = Command is necessary is necessary
is necessary
200us tre tre trc1
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Random Column Read
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R RTRIIITTIN
RRAIIAIAIEN

S EIIIKKIN
S\

R
s
SRS

%
I
peisseieitetetedsl

RO RRR LR
BERREERTTIN
)

SOOI, ¢
ST
.....“.-
X5 RAa
2009090503058 %
%% % etets £

5%
R

o

OO

RRRRRRRRL,
R
BB

Sot st

s
S
SRR

s
R

T TN
R RRIKIRES
o orateateteratetatetatet
otototototetotetetetetete?

5

026!

R
SSRAEK:
KNSR
RIS
RGOS

R RRRTRRI)
QRSN
SIBIIIIN
RSN

R RTITI:
QAL

o 2 AR aRsy

GRHRRHHXHXN I RRRRHIHRRRAKY
RN e

SR isteis oy

TRIIRS
<X,
QREIRILLLLN
RIS
RS

RIS

RN
LRI

SN

RRRIIIIN

RN
SIS
RN

5

55
R
2038t

R RIRRIRLRLN
RN
SN
IR
55 RN

doass

TTTITIIRTR)
0IRRLRRLN

RSN
of0tetotetetetetets

K

ORI R R R R R R R SRR R ALRRIRLRIRIAI IR R RXRRIRRKY KRR R R,
i oan B cac S R rea SR
Fotetotetetetetetetst otetetetetet R e e RN otote%e%totetetetets

t f

Activate Read
Command Command
for Bank A for Bank A

f

Read Read

Command Command
for Bank A for Bank A

T8 T9 T10

Ti1

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

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

T12 | T13 Ti4 | T15 | Ti6 | T17 T8 | T19 | T20 | T21

s
o
S

oot
R

RS
KRS

I

o
SRt
QIR

stotetetates)

3%
55
555
S

e
IS
S RIIREE
KRR

%
&

S
R

ofetetetetotetel

RIS

RS
s

KRR

s
5%

%
QRRXLLEL,

RIS
RIS
RIRKIK,
R S SREKIKILE
oletofetetetetotet

RIS
S s
R RIS
026202020 02020 0202 0 Y020 e %0 0 0 0

TRIRT
R
SRR

s e s
R S BT %
~$$$f¢4¢31Eiﬁﬁl)45’ﬁssﬁa‘liﬁll}%§§§§§§§§$$4¢4%eae4
pPototetetetetotets. Se%eee%e%0 %%,  Za%e%ele e e 0% %0 %0 e e 0 o 0 te e e e

055
0939598
oS

Seete

o2

Saeoosst
Cs2eteeteteotetetotet

R ITRTs
R
SIS
atetolets

R TR TTTITIN
R AR

2 S QRS SRS
B osaetosatosatetotetes ] RIS oo osat et osetsoatetotetosotetotes
SO S \65KS R SIS
atefotetotetetotetotetets 202028 & otetetetetetetetetotetotetetotetototetotettotetotetetotetotettetete

T

oS
RIS

s

R R IITTILTTIN [73 TTITIITIITIS,
R RRIIREIIIKN RRLRRRRN R IIREEIIIIERELLRRS
o L5555 B S SIS

2otatelutetolatototetotatototetotetetotetotetet R R R LRI I

03500038%

2

ORI ] R RIS
R R R R R
R R R BRI IR
:,:::::::am:wmmmmm ,..w:::;- A ORI

R R XTI IIXIXIIRIRILL
R RS IS
S SIS 208
AYRTII SOOI IS LIS IO SIS

[RRRRIL] ORI

% B R IIIRRXR

R TR TTT:
B eSS TR

RIS
R RS

e
S
LR
SRRy
Fe2a%%6%6%%6%4%%4%°

DI IIIS

TTIRILS

0%
o] 58K
REEEEEEEN B Fotetetotetetototetatotototetotetetetototetetotetetototete e ot ete e %

Activate Read
Command Command
for Bank A for Bank A

Read
Command
for Bank A

Read
Command
for Bank A

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

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

Preliminary Data Sheet E0490E30 (Ver. 3.0)

49

ELPIDAN



EDL5132CBMA

Random Column Write

CLK

CKE

Ics

IRAS

ICAS

IWE

BAO

BA1

Al0

ADD

DQM

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

TRTTIN ] OO SO Os OO s ] R
SR Sosesorssesatotesetetotesetototetet’ oot e oot tatotevesatotesetatotosesotes ST atosstetatotesrs KRS
Brstosstesatesets, oottt oo satetosetet) o ot e st tatetosatetoset SIS oo oatetotetef
0029762030605 NI o%%%a%a%a%%%%e%e%a %% %%%, & RRLRLRRRLLLL KL %% RRLLLLLRRRLLLS RRLL bt Yot RRLLLLLRL %00 $6%a%%%

S RTIITIITIN T IITN IR
RN RIIIZZEEILLN RS
AR RRBIIIIEN 35
. PN RREBIIBILBELEN B

RIS [RRRIIITIILSS

s LRI
<00 sesatesatetatotetatetatoset

LRI

foesoesoaesoe
SRS

Botesorasesateses’
fatesasesssatese’’

R Ra,
O IIRE

2
S

f
ORXRRRIUIXXXXX!

5 )
JRIEELN
ofetetetetotetotat)

R — = s RO its? R ocococs i3 %ose e 9s%
s RIS

KRR HKKKK ootetetetetetetetetete!

0% R

T
‘:‘0’0’0‘0‘4 '

RIS R
s R RE ]
2%%6%e%%Y e¥etetetetetetetets

R RRRREIKHIRRRRRIKRRRRIRN
RN
R RIIIIIRIIIIN
RIS

S T

SIS
LKL s ess e tises
KRS R

o oI
o0tatetototetetetetetotod,
RN HHRXHXAXX X

[RRIIIIIIIIIIN P TITITIITIIN
stosesstetesstotototetototetes XSHXKRAAKKRIN
RIS OSIRRRAIRXIIKK
RN REEEEEIEERY

RIS
R

ERLEK
RO

RN
B2

RN
X XXX
3 L

4
LS
5

fetetotetole

Sesesstotesetotoretatototes
K,
SIS
oe%ete%ets

f t t } f f 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]

ELPIDAN

Preliminary Data Sheet E0490E30 (Ver. 3.0)

50



EDL5132CBMA
T1 T2 T3 T4 T5 T6 T7 T8 T9 Ti0 | T11 Ti2 | T13 Ti4 | T15 | Ti6 | T17 T8 | T19 | T20 | T21

T0

CLK

Random Row Read

3]

LT <
o c 1
25
s gc T & BRSST R T -
e ~—£EB > % ]
SED o o 3
9] [S] N 3 0000
F38 2 B K Y
Ttoe < = s B s '
£ s oo S H
[ R K I o I ioses N e NN
oo R B H
- - - += ] o B H
® o oot ksl Rt H
52 soss I s
I g 1 Est
oo =
£ 8
o [P R e S N T . e - I e
<
JS U I -~ 8E5 U - o
Eo
s 5 pad g
> R o8 O ke e
B ks = R R IS s . s D
998 K Sogsets | Pt
— |- 293 k] Sogesess | pexsy
T oo} 2
5 ke g Ry g3y
395% R g = 5% k]
5 ks ke 1] g ]
58 s R R IS s N o I
I k] ] %
o305 [ stoteret
- - -8 K] 5y
o
ks k] < ~ X
kS E=} = 5
% e 22 © F k5
* o batoret| RS
g8 C R R R — S . st - -
SE 5 R
Y E -—2ES @ 0390955 ks
2 Em © o ks
g0 - = 8 g
S 50 Rotetens|
> <08 = ] g
o L 02000 30008
ks 7] BRIt SRRl S Rt - Ry - Bt R kst ks
k] s
- --- e = 0 ]
k335 > i %
k] o
ks m s
ks — o Bt SR st - Bt - B - oot - B st - s -
o ]
- k]
ke A &
k3 = <
ks gz = 3
28 x
g Ec EEE RREEEEEEE EEEEEE R R e R ] ISl e S I
R ISR I ~—cEa®
S Em ™
[ — 2
= O =
K
108 = ks o5
£ . 3
K S
- . q
N K3 st
| s
o< Ll X
=} %
T 8L L i —— - o3t R
[+ £ o
RN R N R - 3 q
jo) £ —
xET =
o8 =
o . o
= x4
= R
k]
[}
o < =
L9 X
R R - cpe @ b @ -
RN R N R ~—SES
T ED o ~
4 . S = = X
B s P> < S
K d X kXK [SS] s
% < XXX 9005998 B
k& 5 I 555t s - --ks RESE - - R - - Ry - - R -
I o IO 1 4
B R K ~ oo st I st
s R Boseed ko3 oeseses
Sotese Rx%d Ll poosed kssd s 5]
s s e g kB ]
5 B oo I s s I oo I sy ]
s B R -] - - R - - & Y - -
s K oos NI Soosess BT TR s R
- |k 5 R - - sssosss [ sososes [ Seteiete Satee%
KX B © B R B k]
% ] R ] BB RS
i s s [= ke ke R oo
b % %] B3 KXY Sogesets | e
R oo I srsost I ot I bt ke
5 5B I R
B 1 B R R -
kst 5 oot s s
g 5 0 sosses I s I e
R - S By R B
k] 5 B s ik
RS 5558 ] R
ks s ke ke IS
ke -- -kt -- Bt - B s B s
] - B e [ I
Pl fx KX Soleteds px
k] < %5 ke 5
R = e ks B
B T 0 e 5 RS
P < s ks 0%
o g g B ks s
BEE - B ks ot - - By -
e ~ §E® IS 5555 ]
=] K ks k]
x g ™ & ks &K
5 2 5 & B
[SR=)
oo 2
3
333 B I e S S B B ot oJ| R
- - - 9955555
o
£25 o e Siresety|
R = 3 B b
ke 2] B R
R oo [ s k]
- BB 55 R
- . gy 0588 3 b
so0tete! Josest Josatese! »
B B
@ - 33 s> k5
o s I ;
L C
LS x
sgg e e EEaaath EESE <1 B F= S
R ek Rty ~fEm
<G = o
R [S] = -
3
—_— - - - K T B Sogogess I vosocecs BN o¥o%ete? NN ococecs NN Sojocecs I ifococecs I
3
.
3
K
%) =
%) x [
w » 2 o 4 ] 3 o o
X O x o o L T a a
[9) Q 4

2]

f
Read
for Bank >
ELPIDN

ICAS Latency

8

[Burst Length

Activate
Command
for Bank D

Precharge
Command
for Bank D

Read
Command
for Bank B

51

Activate
Command
for Bank B

Command
for Bank D

Activate
Command

for Bank D
Data Sheet E0490E30 (Ver. 3.0)

Iminary

Prel




EDL5132CBMA

Random Row Write

CLK

CKE

ICs

IRAS

ICAS

A10

ADD

DQM

DQ

TO T1 T2 T3 T4 T5 T6 T7 T8 T9 T1i0 | T11 T12 T13 T4 | T15 | T16 T17 T8 | T19 | T20 T21

S
s
RIS

R RRRARRRRR
BRI
o

293659
o050,
atetetete

SRR
RIS
R

KRS
IS
RS

RIS

TRRRRITIIIIIN ! % OO OOseses, R
R 1 R IR IR RISIESEISIEN
R 1 o SRS RORRRRIIEEELIIN

62056 20%0% 0% 020220200 W o%4to%eto%etotetotetotetotetotetotetotetetatetotetatotetotete % ¢

s
RN

‘atetetatetotetetatetetotetetes Tetetetatetotitetatitotatetets

oo ToTon SOt TR RRIZTIRD
K SR
ey

OO ENTEINIE

e -
RN RIS
R 8 SRS

RIRTRIRR
IRRRRRRRRS:
s
RS

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]

Preliminary Data Sheet E0490E30 (Ver. 3.0) ELPIDA

52



EDL5132CBMA

Read and Write

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

IRAS
RRBIRTITL T
s s
IWE RESSIII: RIS
& R KK
BAO
s ke s e
BAL oS5 SIS S s SIS
ISR RIS LRSI IS
olatetetotatatets SRR LRRIGEREK R
I SO Tosee
A10 RSN R
LRI RS
Write Latency

Activate Read Write Read
Command Command Command Command
for Bank A for Bank A 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]

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

% % ERRIIITRS
% S SRS
IRAS S5 RIS RIS
Jlilaleleteletote QR Selstsieletetototototaiataletotets
> RRXRERRS RXRIIRRIZER %% TR RRTITITTN % %
BAL L3355 oot ooseis s s s
L5555 R SIS oo s ot SIS S eass
SIS e SIS SIS RIS SIS
LRUEEEN Ielaisielsietelotetetotototatatuisioletototototototototetoiol aislelelelolitotetotstototototeted 2atelslelsiotelotodststototatatoioioiel ot laistaieleletetets
R R R R R o550 N 5t oo N R R R R R BRI
AL0 B RIS, 25\ BRI S R R I 88
i N . s esssosso N e SIS
otofetotetototetetetotetotetototetotetatetetotetotetetetetotototetototototetotstototetetetotetes NI /oto%eotetototetotototetotetototetotetotetetete. NI Satotetetetetotetotetotetetotstotetotetototitotetotetototetetetototetetetotetotetetoletotetotettel
ORRRBBRRN R R R R KR RRAIRLRAR: RN R RRK KL RHRKLRL KR R RRRRRRRRKL
ADD BB A B EESIIN SN IS
RIS R RIS RIS R R RIS
KRR % SRR IR R RTINS RSB RHNY e R o
| | | | | | | Write Latency = 0 | | | | | | | | |

f t f t

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

[Burst Length = 4, /ICAS Latency = 2]

ELPIDAN

Preliminary Data Sheet E0490E30 (Ver. 3.0)
53



EDL5132CBMA

Interleaved Column Read Cycle

CLK

CKE

ICs

IRAS

ICAS

IWE

BAO

BA1

A10

ADD

DQM

CLK

CKE

Ics

IRAS

ICAS

BAL

A10

ADD

DQM

TO T1

T2 T3 T4 T5

T6 T7 T8

T9

T10

Ti1

T12

T13

T14 | T15 | T16

T17 Ti8

T19

T20 | T21

o
SRR
RRRERRE
oLoletete%

%
3

fRRRR
s
s
%%t etetetes

)
SR

T oo s X
I e0sseees
XS s CAa

SIEELEEN

]
s
RRRRRRL

LR

R
S

%

N RRRRXRH

SRS

PR
otetetetete.

R

S

5
S
tofetete%

%

SOOToes
SIS
S
oFotetetetetetotets

[ERRITT
R
sates

£
LEIEEEIXL

RS

005
oS
BRI
RIS

R

s
Soressseseses
SRS

t

Activate
Command
for Bank A

T0

T1

t

Read
Command
for Bank A

Activate
Command
for Bank D

T2 T3 T4 T5

f

Read
Command
for Bank D

T6 T7 T8

f

f

t

[Burst Length = 4, /CAS Latency

Read Read Read
Command Command Command
for Bank D for Bank D for Bank A
Precharge
Command
for Bank D
T9 T10 Ti1 Ti2 T13 Ti4 | T15 T16

Precharge
Command
for Bank A

T17 Ti8

T19

T20 | T21

£

2]
e
S

R
S
s

LS

REREZR)
£R8%
LSS50
EROQLLLLA

R RRIIRIITT,

R
ity
LRICBERK oy

SR

8
IS

T RRRTIITIRTT,
R
RIS

IR

s

e
I

RETIIZRS
R
SR

SIS

RIS

Activate
Command
for Bank A

Read
Command
for Bank A !
Activate
Command
for bank D

f

t

t

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

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

Precharge
Command
for Bank D

3]

Preliminary Data Sheet E0490E30 (Ver. 3.0)

54

ELPIDAN



EDL5132CBMA

Interleaved Column Write Cycle

CLK

CKE

Ics

IRAS

ICAS

IWE

BAO

BA1

Al0

ADD

DQM

DQ

TO T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 | T11 | T12 | T13 Ti4 | T15 | Ti6 | T17 Ti8 | T19 | T20 | T21

 TOTOTONTNTe,
RN
IR
)

XRKRN
oleteotetetole)

ST
5
oo

RIS IR
s R
6%%%4%8%a %% %" RERRRRRRXKRIKR

TR0 7
IR Rsssssd st
o2eototetetotetetotets) KRR tofetetetete’;

pfotetetetetetototeSetete

[TRITIRIZZRS
Attt etatoteteteteres
JRRRRRRLLIS
otetotetotetotetotetotel

kS

R RIS T TITTT

PR
otatoseteteter

555551 Ry R B
SEEEELEE, A20R S0t 20008 ofe2ootetetelotetotetetototetetotetototetatotetatotetetotetototetete

t t f t f f t

Activate Write Write Write Write Write Write
Command Command Command Command Command Command Command
for Bank A for Bank A for Bank B for Bank B for Bank B for Bank A for Bank B
Activate Precharge Precharge
Command Command Command
for Bank B for Bank A for Bank B

[Burst Length = 4]

ELPIDAN

Preliminary Data Sheet E0490E30 (Ver. 3.0)

55



EDL5132CBMA

Auto Precharge after Read Burst

TO T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 | T11 Ti2 | T13 T14 | T15 | Ti6 | T17 Ti8 | T19 | T20 | T21

[T RIS
/RAS X RRHRRRARHKRK 0RHRRIRHIRHK
RS SIE] SRR SIS
ICAS Sotetotered
I
0305 00K
IWE SIS s
ety SR
Fotetetetetetetototototete ofototets
BAl TGRS SRS SN eSS isesses i RIS
! R X RIS R ] R RRIITIS
A0 | @ R asss 1;:2:2:3:3:::2...:~:~...:o:t:oztziztztz@:':2:%:2:1:3:::4..‘:2:..
. SRS KRR RSN LRI
DIIIRETT R
ADD  S555588 2
SRR %%
Brasisisisiteritetete)

AcliI/ale Actilate /[ /[ ‘

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]

T0 T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 | T11 | T12 | T13 T14 | T15 | T16 | T17 | T18 | T19 | T20 | T21

CLK

CKE

ics

IRAS G
IcAS

T

SR

IWE S
SRR

R R R TN 9 e ) LT el
BAO X RSN RS et SRS et ey, RN S8 e AII09093505000008
S & BRI B8] 555 35\ R, IR

R R LSS R QIR LRI NN,

2 SR

BALl

R o N R R
AL0 g s s
ADD
DQM

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

ELPIDAN

Preliminary Data Sheet E0490E30 (Ver. 3.0)
56



EDL5132CBMA

Auto Precharge after Write Burst

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

% TR
IRAS R SSs oo
NN IS
ICAS RIS
et totesetetotete%s
Setetetetetitetets
IWE 555855 I
A10 S RAA FRIRRRLRLIEKE RSN
-s:.:.:.:¢:.:.:.:.: QRSN  ‘ofet0tetotetetoteleteo ot 0 e ot 0 o oot
TRILLXIRL O RIIXTIILITIXL 7 OO oo eeseres R R TR IR R RIS IR R RTRRITTIILTR,
oo SIS \ BB oo oo e et e e RS SY oI oo seososseseeeons
ADD 8L RAA FoSRR888s SO oeses0satet e ot ot0sosatabetose? oA o e oSt 00t oSt e oottt § SRS
Pedetetototetototete) ofefetatototetatotetetetetotetete. RS, R EELEELEN X SEEELELELELEEN R B EEEELEEE

DQ

T 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
Auto Precharge
Command
for Bank A

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

Auto Precharge
Start for Bank D

Auto Precharge
Start for Bank A

[Burst Length = 4]

Preliminary Data Sheet E0490E30 (Ver. 3.0)

57

ELPIDAN



EDL5132CBMA

Precharge Termination

CLK

IRAS

ICAS

IWE

BAO

BA1

A10

ADD

DQM

CLK

CKE

Ics

IRAS

ICAS

IWE

BAO

Al10

ADD

DQM

TO T1 T2 T3 T4 T5 T6 T7 T8 T9

T10

Ti1 | T12 | T13 | Ti4 ‘ Ti5 | T16 | T17 | T18 | T19 | T20 | T21

SR

)
55
2N
SN
SRS
RIS

2

IR TERITITITTN
TR ST

ISR I

SRR SRR

S900%S
2005

B

BT
Bresestesy, R
statetetets? &

e
Sofetetotuletelstotetets)

55

s T
SRR JREEEIIILEK
ofetetoteteteteds  fatstetotetatetetotetetotetotetotetts

255
200055%s

S
Betetetetes

%3
o020k

R R ERIR] R R IRTTRIRRT
] R
SRR RIS
ERERISILIIN RIS

! f

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

Precharge Activate Precharge

e Command Command - Command

PRE Termination PRE Termination
of Burst for Bank A for Bank A of Burst for Bank A
treo topL trP tras
trAS
[Burst Length = 8, /CAS Latency = 3]
T0 T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 Ti1 T12 Ti3 T14 ‘ T15 T16 T17 Ti8 T19 | T20 T21

SN s
potetototetetotet oletels

.
2 (5 IS
) SRR 88

X

595
B
o

EITZRZRR
R
RS

3
AR5
f353358%

) RIS
R ERREEEEEBEEEEEEEEERRN oo

%
0938
5%

(2026202026 e00568

IR
SIS
RIS
LI

R R R TR ETTIRITD BRI

RN LS5
RIS gR359

oletodotetetotoletetotetetototoletototutotetototetod LSS

e
sy
e

R

28
200000009950%05%

05
delelstolnistetoiniistoies]

BT

TRRTTEN LT [ IR

Totetetotete! LRI

T

RRRRIRRRL T ORISR
SRR By R
SRS RAA JRe SRR

a%0a%a%39a%.9,

LEERRRRRK XK XK & RXRKKK £

.
4

83X
20302626202600%:

RN

)

s
I
R

B T TITTITITTIIT (TR R R R R AT RRRIS!

B R RSN RIS sy
R L3333 K BRI
LSRR RSB LEEEEN £ 2o

20202020202 RIS

T OO 202020025202 % N AR SRR
AR s R TR
R RSN R R R

Masking
L]

v
DAa4 @ .

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

PRE Termination

of Burst for Bank A for Bank A

trep. topL tre

t

(@) QmzX QarzX QmoeXaAvs)

Read Activate
Command Command
for Bank A for Bank A

Precharge
PRE Termination Command
of Burst for Bank A

trAs

tras

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

Preliminary Data Sheet E0490E30 (Ver. 3.0)

58

ELPIDAN



EDL5132CBMA

Package Drawing

90-ball FBGA

Solder ball: Lead free (Sn-Ag-Cu)
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Recommended Soldering Conditions

Please consult with our sales offices for soldering conditions of the EDL5132CBMA.

Type of Surface Mount Device
EDL5132CBMA: 90-ball FBGA < Lead free (Sn-Ag-Cu) >
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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/O 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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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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