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General Description:

A3S56D30GTP is a 4-bank x 8,388.608-word x 8bit, A3S56D40GTP is a 4-bank x 4,194 304-word x
16bit double data rate synchronous DRAM , with SSTL_2 interface. All control and address signals
are referenced to the rising edge of CLK. Input data is registered on both edges of data strobe ,and
output data and data strobe are referenced on both edges of CLK. The A3S56D30/40GTP achieves
very high speed clock rate up to 200 MHz .

Features:
- VDD=VDDQ=2.5V+0.2V
- Double data rate architecture; two data transfers per clock cycle
- Bidirectional, data strobe (DQS) is transmitted/received with data
- Differential clock input (CLK and /CLK)
- DLL aligns DQ and DQS transitions with CLK transitions edges of DQS
- Commands entered on each positive CLK edge
- Data and data mask referenced to both edges of DQS
- 4 bank operation controlled by BAO , BAI (Bank Address)
- CAS latency - 2/ 2.5/ 3 (programmable)
Burst length - 2/ 4/ 8 (programmable)
Burst type - Sequential / Interleave (programmable)
- Auto Precharge / All Bank Precharge controlled by A10
- Support concurrent Auto Precharge
- 8192 refresh cycles / 64ms (4 banks concurrent refresh)
- Auto Refresh and Self Refresh
- Row address AO-12 / Column address A0-9(x8) /A0-8(x16)
- SSTL 2 Interface
- Package 400-mil, 66-pin Thin Small Outline Package (TSOP IT) with 0.65mm lead pitch

Ordering Information:

Organization Max. CAS Suppl Drive
R e (w?rds x bits) | Frequency | Latency Vol[t};)g{: Strength
A3S856D30GTP-50 32M x 8 200MHz Normal
A3S56D40GTP-50 16M x 16 200MHz 3 2.5V
A3S56D40GTP-50L 16M x 16 200MHz Low
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Pin Assignment (Top View) 66-pin TSOP

Doc.
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256Mb DDR SDRAM

x8
I x1 6 I
VDD vop |10 66 | Vss Vss
DQO DQO |2 65 | DQI5 DQ7
VDDQ VbDDQ 3 64 | Vsso VssQ
NC DQI 4 63 | DQl4 NC
DQI DQ2 |5 62 | DQI3 DQ6
Vsso VssQ 6 i 6l VDDQ VDDQ
NC DQ3 |7 66pin TSOP(II) 0 | DQI2 NC
DQ2 DQ4 |8 59 | DQII DQ5
VDDQ VDDQ 9 58 Vss0 VssQ
NC DQ5 10 57 | DQI10 NC
DQ3 DQ6 11 56 | DQ9 DQ4
VssQ VssQ 12 S 55 | VbpQ VbDQ
NC DQ7 |13 400mil width 54 | DQS8 NC
NC NC |14 X 53| NC NC
VDDQ VDDQ 15 52 VssQ VssQ
NC LDQS |16 875mil length 51 | UDQS DQS
NC NC | 17 50 | NC NC
VDD VDD 18 49 VREF VREF
NC NC 19 0.65 48 | Vss Vss
NC LDM |20 “omim 47 | UDM DM
/WE /WE |21 Lead Pitch 46 | /CLK /CLK
/CAS /CAS |22 45 | CLK CLK
/RAS /RAS |23 44 | CKE CKE
/CS /CS 24 43 | NC NC
NC NC |25 Row 421 Al12 Al2
BAO BAO 26 41 All All
BALl BA1 27 S-1Z 40 A9 A9
A10/AP A10/AP |28 Column 39| A8 A8
A0 A0 29 38 A7 A7
Al Al |30 AD-9 (x8) 37 | A6 A6
A2 A2 |31 A0-8 (x16) 36 | AS A5
A3 A3 |32 35 | A4 A4
VDD Vbp | 33 34 | Vss Vss
CLK, /CLK : Master Clock A0-12 : Address Input
CKE : Clock Enable BAO,1 : Bank Address Input
/CS : Chip Select Vobp : Power Supply
/RAS : Row Address Strobe VbDQ : Power Supply for Output
/CAS : Column Address Strobe Vss : Ground
/WE : Write Enable Vsso : Ground for Output
DQO-15 : Data I/0 (x16) VREF : SSTL_2 reference voltage
DQO-7 : Data /O (x8)
UDM, LDM : Write Mask (x16)
DM : Write Mask (x8)
UDQS, LDQS : Data Strobe (x16)
DQS : Data Strobe (x8)
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Type Designation Code

A 3 S S6 D 3 0GTP-50 L

TTTTTT1TT —[ . Blank : Normal Drive Strength
OpfenChd L : Low Drive Strength
Speed 50 : 200MHz@wCL=3.0, 166 MHz@CL=2.5,

and 133MHz@CL=2.0

Package Type TP : TSOP I
Die Version 0G : Version 0G
1/0 Configuration 3 :x8 ;4:x16
Classification D : DDR Synchronous DRAM
Density 56 : 256Mb
Interface S : SSTL_ 2
Product Line 3 : DRAM
Zentel Product

Zentel Japan Corporation reserves the right tochange products and/or specifications without notice.
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BEEEEE——————————————— |

Block Diagram

DQO -7 (x8) DQS (x8)
DQO - 15 (x16) UDQS, LDQS (x16)

T

—» DLL ———» 1/O Buffer |<—— DQS Buffer

Memory Memory Memory Memory
Array Array Array Array
Bank #0 Bank #1 Bank #2 Bank #3

Mode Register

Control Circuitry

Address Buffer <-l l g Control Signal Buffer

é (_l; Clock Buffer CL J) J) (J) CL
A0-12  BAO.1 (g & 4) /CS /RAS /CAS /WE DM (x8)
CLK /CLK CKE LDM, UDM (x16)
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Basic Functions

The A3S56D30/40GTP provides basic functions, Active, Read / Write, Precharge, and Auto / Self
Refresh, Mode Register Set, Burst Terminate. Each command is defined by control signals of
/RAS, /CAS and /WE at CLK rising edge. In addition to 3 signals, /CS , CKE and A10 are used as
chip select, refresh option, and precharge option, respectively. To know the detailed definition of
commands, please see the command truth table.

Chip Select : L=select, H=deselect
Command

Command define basic commands
Command

Refresh option @ Refresh command

Precharge option (@ Precharge or Read/Write command

Deselect (DESEL) |/CS=H, /RAS=X, /CAS=X, /WE =X]
DESEL command prevents new commands from being executed. Operations already in progress
are not affected.

No Operation (NOP) [/CS=L,/RAS=H, /CAS=H, /WE = H|
NOP command prevents unwanted commands from being registered. NOP command is effectively
the same as DESEL command. Operations already in progress are not affected.

Mode Register Set (MRS) |[/CS=L,/RAS=L,/CAS=L,/WE=1]
MRS command loads the mode registers via inputs BAO, 1. and A0-A12. The MRS command can only
be 1ssued when all banks are idle and no bursts are in progress, and a subsequent executable command
cannot be issued until tMRD is met.

Active (ACT) [/CS=L,/RAS=L,/CAS=H, /WE =H]
ACT command activates a row in an idle bank indicated by BA.

Read (READ) |[/CS=L,/RAS=H, /CAS =L, /WE =H|
READ command starts burst read from the active bank indicated by BA. First output data appears after
CAS latency. When A10 = H at this command, the bank is deactivated after the burst read (Read with
Auto Precharge, READA).

Write (WRITE) [/CS=L,/RAS=H, /CAS=L,/WE=1]
WRITE command starts burst write to the active bank indicated by BA. Total data length to be written
is set by burst length. When A10 = H at this command, the bank is deactivated after the burst write
(Write with Auto Precharge, WRITEA).

B ]
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Burst Terminate (TERM) [/CS=L,/RAS=H,/CAS=H,/WE =1]
TERM command is used to truncate read bursts (with auto precharge disabled).
The most recently registered READ command prior to the TERM command will be truncated.

Precharge (PRE) |/CS=L,/RAS=L,/CAS=H,/WE =1
PRE command deactivates the active bank indicated by BA. This command also terminates burst
read / write operation. When A10 = H at this command, all banks are deactivated
(Precharge All Banks, PREA ). PRE command is treated as a NOP command if there is no open row
in that bank, or if the previously open row is already in the process of precharging.

Auto Refresh (REFA) |/CS=L,/RAS=L, /CAS=L,/WE = H, CKE =H|
REFA command starts Auto Refresh cycle. Refresh addresses including bank addresses are generated
internally. After REFA command, the banks are precharged automatically. Only DESEL or NOP
command is allowed within a period of tRFC from REFA command. The DDR SDRAM requires
Auto Refresh cycles at an average periodic interval of tREFI (maximum), with some flexibility that
a maximum of eight Auto Refresh commands can be posted and the maximum absolute interval
between any Auto Refresh command and the next Auto Refresh command is 8*tREFI.

Self Refresh (REFS) [/CS=L,/RAS= L, /CAS=L,/WE =H, CKE =L|
REFS command starts Self Refresh. When in the Self Refresh mode, the DDR SDRAM retains data
without external clocking. The DLL 1s automatically disabled upon entering Self Refresh, and 1s
automatically enabled upon exiting Self Refresh. Input signals except CKE are “Don’t Care” during
Self Refresh. Since CKE is an SSTL 2 input, VREF must be maintained during Self Refresh.

Zentel Japan Corporation reserves the right to change products and/ or specifications without notice.
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Command Truth Table

COMMAND MNEMONIC | SKE | KE | Jeos | ras | icas | we |Bao1| A0 A% Inote
n-1 n /AP | 11-12
Deselect DESEL H X H X X X X X X
No Operation NOP H X L H H H X X X
Row Address E['ll]')f' & ACT H H L L H H A4 \V4 Vv
Bank Active
Single Bank Precharge PRE H H L H V L, X
Precharge All Banks PREA H H L H L X X
Column Address Emry WRITE H H L H L L v L v
& Write
Column Address Entry
& Write with WRITEA H H L H L L ' H \4
Auto Precharge
Col Address Ent
e e READ H | vl oL | w|ov|uw] v|iL]|v
& Read
Column Address Entry
& Read with READA H H L H L H \4 H \%
Auto Precharge
Auto Refresh REFA H H L L H X X X
Self Refresh Entry REFS H L L L H X X X
SR i I H H X X X X X X
i e Ll lw|l o]l u]l vl u] x| x| x
Burst Terminate TERM H H H H L X X X 1
Mode Register Set MRS H H L L L L I V 2
H=HIGH Level, L=LOW Level, V=Valid, X=Don't Care, n=CLK cycle number
NOTE:
1. Applies only to read bursts with autoprecharge disabled; this command is undefined (and should not be used) for
read bursts with autoprecharge enabled, and for write bursts.
2. BAO-BAT1 select either the Base or the Extended Mode Register (BAO =0, BA1 =0 selects Mode Register;
BAO =1, BAl =0 selects Extended Mode Register: other combinations of BAO-BAT are reserved;
A0-A12 provide the op-code to be written to the selected Mode Register.
——
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Function Truth Table

Current State |/CS|/RAS|/CAS|/WE|Address Command Action Notes
IDLE HI X | XXX DESEL NOP
L{H|[H]|HIX NOP NOP
L{H|H]|L|BA TERM ILLEGAL 2
L{H| L | X|BACA AI0 |READ/WRITE |ILLEGAL
L] L | H]|H]I|BARA ACT Bank Active, Latch RA
L{L | H]|L|IBAAI PRE/PREA NOP 4
Ll]L | L ]|HK REFA Auto-Refresh 5
A A EAl e %‘;i"iz ;MRS Mode Register Set 5
ROWACTIVEH| X [ X | X X DESEL NOP
LIH]H|HKX NOP NOP
L{H|H]|L|BA TERM ILLEGAL 2
L u|L|H[BACAAI [READ/READA [Be8™ ReadLatchCA,
Determine Auto-Precharge
L | L|L[BACcAAI0 [WRiTE/wRiTEADeER Wrte, Latch CA,
Determine Auto-Precharge
L{L | H]|HIBARA ACT Bank Active / ILLEGAL 2
L] L | H]|L]IBAAID PRE / PREA Precharge / Precharge All
L L 'L | B E REFA ILLEGAL
Op-Code,
Ll E 1E|LE M[{};de- Add MRS ILLEGAL
READ(Auto [H| X | X | X X DESEL NOP (Continue Burst to END)
Precharge |L| H | H [ H [X NOP NOP (Continue Burst to END)
Disabled) (L[ H | H | L [BA TERM Terminate Burst
Terminate Burst, Latch CA,
L| H| L | H|BACA AI0 |READ/READA (Begin New Read, Determine 3
Auto-Precharge
L{H|L]|L|BACAAI0 |WRITE/WRITEAILLEGAL
L{L | H]|HIBARA ACT Bank Active / ILLEGAL 2
L] L | H]|L]I|BAAI PRE / PREA Terminate Burst, Precharge
LIL 1L ]|B K REFA ILLEGAL
Op-Code,
LA B ] (] e Mode-Add MRS [LLEGAL
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Function Truth Table (continued)

Current State  |/CS|/RAS|/CAS|/WE|Address Command Action Notes
PRE-CHARGING| H| X | X | X |x DESEL NOP (Idle after tRP)
LIH|H]|HIK NOP NOP (Idle after tRP)
LIH|H]|LIBA TERM ILLEGAL 2
L H/| L | X|BA CA AI0 |[READ/WRITE |ILLEGAL 2
Ll L | H|H|BARA ACT ILLEGAL 2
L{L [ H]|LI|BAAI PRE / PREA NOP (Idle after tRP) 4
1] L | HIX REFA ILLEGAL
Op-Code,
Ll L | L | L M]; ek MRS ILLEGAL
ROW HI X | X[ XX DESEL NOP (Row Active after tRCD)
ACTIVATING |L{H | H | H[X NOP NOP (Row Active after tRCD)
L{H/|H]|LIBA TERM ILLEGAL 2
L]l H | L | X|BA CA Al0 |[READ/WRITE [ILLEGAL 2
L| L H | H [BA,RA ACT ILLEGAL 2
L]l L | H|L |BAAID PRE / PREA ILLEGAL 2
Ll K L | HIX REFA ILLEGAL
Op-Code,
Bl E | E | L M]l de-Add MRS ILLEGAL
WRITERE- |H| X | X | X [X DESEL NOP
COVERING LI{H|]H]|HIX NOP NOP
LIH|H]|LIBA TERM ILLEGAL 2
L]l H L | X [BA,CA Al10 |READ/WRITE |ILLEGAL 2
Ll L | H]|H|BARA ACT [LLEGAL 2
L| L | H|L |BAAID PRE / PREA ILLEGAL 2
L{L|[L]HIX REFA ILLEGAL
Op-Code,
L | L L | L Mode-Add MRS ILLEGAL
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Function Truth Table for CKE
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CKEn-1] CKEn Current State Command n Action n Notes
L, I; Power Down X Maintain Power Down
L L Self Refresh X Maintain Self Refresh 7
L H Power Down Deselect or Nop Exit Power Down
L H Self Refresh Deselect or Nop Exit Self Refresh Sl
H L All Banks Idle Deselect or Nop Precharge Power Down Entry
H L Bank(s) Active Deselect or Nop Active Power Down Eniry
H L All Banks Idle Auto Refresh Self Refresh Entry
H H See Function Truth Table
NOTES:

CKE n is the logic state of CKE at clock edge n; CKE n-1 was the state of CKE at the previous clock edge.
Current state is the state of the DDR SDRAM immediately prior to clock edge n.

All states and sequences not shown are 1llegal or reserved.
DESEL or NOP commands should be issued on any clock edges occurring during the tXSNR or tXSRD period.
A minimum of 200 clock cycles is needed before applying any executable command, for the DLL to lock.

6. Operation or timing that is not specified is illegal and after such an event, in order to guarantee proper operation,
the DRAM must be powered down and then restarted through the specified initialization sequence before normal

1.
2
3. Command n 1s the command registered at clock edge n, and Action n is a result of Command n.
4,
5.

operation can continue.

7. VREF must be maintained during Self Refresh operation.

Rev. 03 lJan. 11,2021
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Simplified State Diagram

POWER
APPLIED _ PRE
— PREA CHARGE

ALL

ACTIVE
POWER

BURST
STOP

ACTIVE

WRITE

TERM

PRE
CHARGE

m——- A utomatic Sequence

—— Command Sequence
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Power Up& Initialization Sequence
DDR SDRAMSs must be powered up and initialized in a predefined manner. Operational procedures other
than those specified may result in undefined operation. No power sequencing is specified during power up
and power down given the following criteria:

* VDD and VDDAQ are driven from a single power converter output, AND
* VTT is limited to 1.35 V, AND
* VREF tracks VDDQ/2

Or, the following relationships must be followed:

1. Apply VDD before or with VDDQ such that VDDQ < VDD+0.3V.

2. Apply VDDQ before or with VTT & VREF such that VTT < VDDQ+0.3V & VREF < VDDQ+0.3V.

3. During power up, maintain an LVCMOS LOW level on CKE to keep DQ & DQS in the High-Z state.

4. After all power supply and reference voltages are stable, and CLK are stable, the DDR SDRAM
requires a 200us delay prior to applying an executable command.

5. CKE should be brought HIGH while keeping NOP or DESEL command.

6. Issue a PRECHARGE ALL command.

7. Issue an MRS command for the Extended Mode Register to enable the DLL.

8. Issue an MRS command for the Mode Register to reset the DLL and to program the operating parameters.

9. Maintain stable condition for 200 cycles for the DLL to lock.

10. Issue a PRECHARGE ALL command.

11. Once in the idle state, issue two AUTO REFRESH commands.

12. An MRS command for the Mode Register for programming the operating parameters
with DLL reset bit deactivated may be followed.

Following these cycles, the DDR SDRAM is idle and ready for normal operation.

B ]
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e |

e J000000000C00000000000000

CLK
Command | [ Read | [ Write | |
Address | [ v | | v | |
bos ———+ 1114 LM
- -
-
CL=2 CAS Burst Burst
Length Length

Initial Address | BL Column Addressing
A2 | Al | AO Sequential Interleaved

O 01O 011 213145161710 1213|145 ]16]|7
01 0] 1 L2131 4516 7]0 L0312 |5]14]|7]|°F6
0 1|0 2131456701 [2]3]0 L6 |7 4|5
0 1 1 314516710 L1231 2((1{of|716]5]|4
1 00 8 4 56| 710 1213|4516 | 701 213
1 011 516710711 213451476 1113 2
1 110 6 710 11213451674 ]5]12]3]0 1
1 1 1 710 1 213145167165 ]4]|3]2 110
- 0] o0 o1 ]121]3 0 1 {23
- 0|1 1 {21310 L o032
- 1|0 ! 21310 1 21310 1
- 1 1 310 1 2 3121 0
= = 0 0| 1 0 1
- - 1 . 1[0 110
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DEEE——“SII ]

AC Timing Requirements(Continues) (Ta=0~ 70°C, unless otherwise noted)

Symbol AC Characteristics Parameter T L ot Unit | Notes
tRAS |Row active time 40 70K ns
tRC  |Row cycle time(operation) 55 ns
tRFC  |Auto Refresh to Active/Auto Refresh command period 70 ns
tRCD  |Row to column delay 15 ns
tRP  |Row precharge time 15 ns
tRRD |Act to Act delay time 10 ns
tWR  |Write recovery time 15 ns
tDAL |Auto Precharge write recovery + precharge time tCK 21
tWTR |Internal Write to Read command delay 2 tCK
tXSNR |[Exit Self Refresh to non-Read command 75 ns
tXSRD [Exit Self Refresh to Read command 200 tCK
tXPNR [Exit Power Down to command 1 tCK
tXPRD |Exit Power Down to Read command 1 tCK 18
tREFI |Average periodic refresh interval 7.8 us 17

Output Load Condition

VTT=VREF
50Q
vour ()

Rev. 03 Jan. 11,2021
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VREF

DQS

VREF

/4

Output Timing
Measurement
Reference Point
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Read Operation

- tCK tCL —»
ICLK :/ \ .............. / ........... e sssssien "
CLK i | VI i ] Tl
Cmd &
N I i Valid Data § - - --VREF
| —| |+ tDQSCK
L. tRPRE
DQS w}“ '7
tQH
0 (

Write Operation / tDQSS=max.

/CLK
CLK
=
DQS tWPRES
X tWPRE
DQ

Write Operation / tDQSS=min.

——\ tWPST
tWPRES \
tDQSL tDQSH

B T 1)
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Operational Description

Bank Active

The DDR SDRAM has four independent banks. Each bank is activated by the ACT command with
the bank addresses (BAO,1). Arow is indicated by the row address A0O-12. The minimum activation
interval between one bank and the other bank is tRRD.

Precharge

The PRE command deactivates the bank indicated by BAO,1. When multiple banks are active, the
precharge all command (PREA ,PRE+A10=H) is available to deactivate them at the same time. After
tRP from the precharge, an ACT command to the same bank can be issued.

Bank Activation and Precharge All (BL=8, CL=2)

tRCmin “

2 ACT command / tRCmin

Command l : | ACT | : I A.CT IREAD] . | PRE I : | A.CT | |
| +— (RRD —=— (RAS e (RP —>
A09.1112l | xa| | xv ]| v | E3 |
“~—+ RCD —=:\\ BL/2 >
a0 [T xa]” T xe]o ] [ [ T x[ |
Baol [ oo ] | o1 | oo [ o1 | |

s \_U

DQ Q-.ﬂl Qal (;u:] Qa3 Uu&l s anFJ.n?

L

Precharge all

A precharge command can be issued at BL/2 from a read command without data loss.
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Read

After tRCD from the bank activation, a READ command can be issued. 1st Output data is available
after the CAS Latency from the READ, followed by (BL-1) consecutive data when the Burst Length
is BL. The start address is specified by A0-9(x8)/A0-8(x16), and the address sequence of burst data

is defined by the Burst Type. A READ command may be applied to any active bank, so the row
precharge time (tRP) can be hidden behind continuous output data by interleaving the multiple banks.
When A10 is HIGH at a READ command, the auto-precharge (READA) is performed. The internal
precharge starts at the later time of either BL/2 after READA or tRAS after ACT. The next ACT
command can be issued after tRP from the internal precharge.

Multi Bank Interleaving READ (BL=8, CL=2)

wReRe

Command [0 act [ W] Reap] acT | [ReAD] Pre | B
~—tRCD—>1\
Aot 2f I xa| | v [ x| [ v | |
a0 = ] o [ % (RN o [ o [ i
;@1 7 PN E P B OGNt & & & 3
BAO,L| | oo ] | oo 10] [ 10] o0 | |
DQS L[ LI L | || |_| |—|
DQ Lkmlt.nl 2 |I.ru1 t.n-lluui t.hhllm Qb0 |=)h-l uh:l:gm umlu.: uh:lg,s :I_
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256Mb DDR SDRAM

Read with Auto-Precharge (BL=8, CL=2,2.5,3.0) (BL/2 determinant case)

2

4 3 6 7 8

9

0 11 12

e XX 1 Wl z (1 x‘"“ﬂ REBTRERERERER
BL/2 + tRP ——
Command | [ AcT I IREADl | ACTl |
i*— tRCD —>ie— BL/2 ———>e— (RP —»
Ao | >_<al EA B |
A10 | | e | | : | | 20 | |
a0l [T o0 [0 0] o0 | [0 ] |
DQS : L | _|__|_
C1~2 (
DQ Qald |U-.|1 Qa2 |IJ;|.1 Cad I s | Oy | Qa7 |
(ms et [ LT L
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|

Read with Auto-Precharge (BL=8, CL=2,2.5,3.0) (tRAS determinant case)

/CLK

CIK b

Command I

[act [0 Jrean]ll 00 0 0 0 T T act]

i4+— {RCD —»+————BL/2——! ; : : i
- ; : —~RAS+ : ; : w—{RP —w:

A0-9.11.12 |

e Ty T

Al10 ]

EoEm KX

BAO,1 | |

DQS
DQ

Qal |Ou| Qa2 |()a_‘1 Qad | Qas |(}aﬁ |Qu? [

DQS
CL=2.5

L.

DQ

|l()a(]]()ul |032|()33|Qa4 |Qa5|()a6|()a? !

DQS
CL=3.0

DQ
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Write

After tRCD from the bank activation, a WRITE command can be issued. 1st input data is set from
the WRITE command with data strobe input, following (BL-1) data are written into RAM, when
the Burst Length is BL. The start address 1s specified by A0-9(x8)/A0-8(x16), and the address
sequence of burst data is defined by the Burst Type. A WRITE command may be applied to any
active bank, so the row precharge time (tRP) can be hidden behind continuous input data by
interleaving the multiple banks. From the last data to the PRE command, the write recovery time
(tWR) is required. When A10 is HIGH at a WRITE command, the auto-precharge( WRITEA) 1s
performed. The next ACT command can be issued at the later time of either tDAL from the last
input data cycle or tRC after ACT.

Multi Bank Interleaving WRITE (BL=8)

G I REREREREREREN

Command | : | A:CTl : |WRjTE[ A&TI — |WR:JTE] : | P:REl — | PREI
— RCD —> ie——+ tRCD ——»-

SRR o I o B N e Y |

avo [ TR o [ R

BAOI [T o0 [ 00 [ 10 ]

DQS IHEHN 1.y

DQ l : : : : l D) : Dal | Da2 : E}.‘L‘l [l:ﬂl. mel Lllhlt L\!T| l)l"“l: Dbl | b2 : Uh.il Uh—ll: |Jh5| Ubf'l: Db7? | : : |

—
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Write with Auto-Precharge (BL=8) (tDAL determinant case)
0 1 2 3 4 3 7 8 9 10

[ wriTE|
: *—(RCD— — tDAL——>: : i
oI e L v I e

Command |

ALY I T TN

vo A T T T o T

vos T L[ L[]

DQ |

$§ 4 & ® 9 4 93 Wi »

"""" L

Command |

A0-9,11,12

A10 |

o ]

BAO,1 |

DQS L L L

DQ | | (1] | Dal l lnuzl a3 I]n;.i! nu.‘l Dah | Da?
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Burst Interruption

|Read Interrupted by Read|

Burst read operation can be interrupted by new read of any bank. Random column access is allowed.
READ to READ interval is minimum [CLK.

Read Interrupted by Read (BL=8, CL=2)
JCLK " gensers vy i g Pt X %

S OO O e Ty

Command | : |RE:ADIRL;AD| : |RE:AD| — |RI£AD| |

A0-9|:|:Yi[:Yj|:
TN T N

) T B o

: : i : ; \ H i : i :
BAOL L[ 00 [oo | ] 10] o | 0000

DQ uxﬁjlt),ull().a_ill]l}mll Qa2| 0m3 Q;m’om |1‘u.2|um indll’).1ki u.ml:g;u |r)-.4:| Q-_.l:l u,\.ul Qul3 unlhlr_nl?

|Read Interrupted by precharge|

Burst read operation can be interrupted by precharge of the same bank. READ to PRE interval is
minimum | CLK. A PRE command to output disable latency 1s equivalent to the /CAS Latency. As
a result, READ to PRE interval determines valid data length to be output. The figure below shows

examples of BL=8. Read Interrupted by Precharge (BL=8)
JCLK sy d—y s f—y - — : o iy —
G EBERERERERERNRERES
Command | | READl | PRE | |
N
DQS ;\ - | ]
DQ uulm ozlus U-IIQS
Command | |REA[)| | PRE |
\ \
CL=2.0 DQS \‘—LR]S
DQ in Q1 Qll Q3
Command | ‘ ]R[—;A[)l Pi%li | ‘ . '
DQS : H H

- - —n
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(BL=8)_
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256Mb DDR SDRAM

Command |

DQS

DQ
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=
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Command |

DQS

Command |

DQS

DQ

Qo | Q1 (_11] 03 | 04 |QS

Command |

DQS
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Command I
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[Read Interrupted by Burst Stop]

Burst read operation can be interrupted by a burst stop command(TERM). READ to TERM interval
is minimum 1 CLK. A TERM command to output disable latency is equivalent to the CAS Latency.

As a result, READ to TERM interval determines valid data length to be output. The figure below
shows examples of BL=8.

Read Interrupted by TERM (BL=8)

faptasase
Command I . | RIT:ADl . .
s ———h
DQ —
Command I | RJ'EADl | l 'I‘F,RM|
D
CL=2.0 DQS ~ NE
DQ unlol o:lo;b!
Command | [READ| TERM |
\ e —— @[o
Command | |READ| |TERMI .
—~ T
e h‘q’_ i =~
DQ lorl:lotlo::] osloz us_ll
Command [ [READ|  [rerm| 1
CL=2.5 DQS \D.JE:
DQ E Q1 @
Command | ‘ : :
DQS
\ DQ

- - —
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Read Interrupted by TERM (BL=8)

256Mb DDR SDRAM

ICLK
cik —4
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Command I :

DQS — | ]
DQ onlm r;n:]os culos}
Command l | | READl I [‘F.RMl .
1‘-~-~-....‘I‘_‘_‘_ \
DQS T~ | |
=
DQ Qo | Qi 02] 3

Command

| |READ] TERM |

| e

DQS

Q0 | Q1

DQ

[Read Interrupted by Write with TERM|

CL=2.0

CL=25

CL=3.0

Rev. 03 lJan. 11,2021

Read Interrupted by TERM (BL=8)
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| Write interrupted by Write|

Burst write operation can be interrupted by write of any bank. Random column access is allowed.
WRITE to WRITE interval is minimum 1 CLK.

Write Interrupted by Write (BL=8)

"_L) : srenead prveny i sennny PRI Foevand
W . . .1_1-. ARG A_E..; d

Command | [WRITE|WRITE | |WR:1TE| | WRITE| 1 |
Aoy L wl oI v [
Alol H ] :{)[ :0 | H | :0 | H H | :() | H H H H H H |
v B L Tl I B

o ———+= :

Dail | Dagt) | Dat | D2 Dakd | Duks | Dato] Datl Dal4

,).4___

Day3 |l).ti|DﬂH|L'nk_ |[)k: Dal2 |LX|]3 Dal5 F)u.le

|Write interrupted by Read|

Burst write operation can be interrupted by read of the same or the other bank. Random column
access is allowed. Internal WRITE to READ command interval (tWTR) is minimum 2 CLK. tWTR
is referenced from the first positive CLK edge after the last data input.

Wnte lnterrupted by Read (BL—S CL=2. "ﬂ')

qu;u l)aﬂl!):ul Qujjlmu}l Qajs |u_.,r. 13;,7'—-—-—:

- - —n
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e

[Write interrupted by Precharge|

Burst write operation can be interrupted by precharge of the same or all bank. Random column
access is allowed. tWR is referenced from the first positive CLK edge after the last data input.

Write Interrupted by Precharge (BL=8, CL=2.5)

Commandl | |WR:1TE|

e o e e e e e
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|Initialize and Mode Register Sets]|

Initialize and MRS
{GLK: -~

CLK (] S A i \9 W\
cxe ) f § NI

%
Command [S\ ]NOP I_IPREA' |MRS BS‘MR‘Sl N | N | 55] | §\|MR9| ]Acrl |

-

Iy Y
[ r\mv—rx\
I o T
W (W

W

tRP

ao-12 [
ato [§§
o
pas [
o [i§

=
{§
)
)
)

tRFC

-
SEImERn
{§o0 I T
S —
—

'

tMRD : 200 cycles tRFC tMRD

v

Extended Mode Mode Register Set

Register Set (DLL reset &
(DLL enable & operating parameters)
drive strength)

Mode Register Set
(operating parameters only)
This MRS can be omitted.

[Auto Refresh]|

Single cycle of Auto Refresh is initiated with a REFA (/CS=/RAS=/CAS=L.,/WE=CKE=H)
command. The refresh address is generated internally. 8192 REFA cycles within 64ms refresh 256M
bits memory cells. The Auto Refresh is performed on 4 banks concurrently. Before performing an
Auto Refresh, all banks must be in the idle state. Auto Refresh to Auto Refresh interval is minimum
tRFC . Any executable command must not be supplied to the device before tRFC from the REFA

command. Auto Refresh

gl W s

CLK
<— NOP or DESELECT —*

B R

i

/CS

rAS [

[CAS | :

/WE | .

L=

B —

CKE

tRFC

A0-12 |

BAO, 1 |

|
|
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[Self Refresh|

Self Refresh mode 1s entered by issuing a REFS command (/CS=/RAS=/CAS=L.,/WE=H,CKE=L).
Once the Self Refresh is initiated, it is maintained as long as CKE is kept LOW. During the Self
Refresh mode, CKE is asynchronous and the only enable input, all other inputs including CLK

are disabled and ignored, so that power consumption due to synchronous inputs is saved. To exit
the Self Refresh, supplying stable CLK inputs, asserting DESEL or NOP command and then
asserting CKE for longer than tXSNR /tXSRD. The use of Self Refresh introduces the

possibility that an internally timed event can be missed when CKE is raised for exit from Self
Refresh. Upon exit from Self Refresh, an extra Auto Refresh command is recommended.

Self Refresh
[T 30 B ) — )Y

o T BN L L

BAO.1 [ ) — I xP W Y [ ]
H £ d H H H {C
~—)) >~ {XSRD ))
f tXSNR

Self Refresh Exit
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[Power Down|

Power Down is entered when CKE is registered LOW (no accesses can be in progress). If Power
Down occurs when all banks are idle, this mode is referred to as Precharge Power Down; if Power
Down occurs when there is a row active in any bank, this mode is referred to as Active Power Down.
During Power Down mode, all input and output buffers excluding CLK, /CLK, and CKE are
deactivated. Power Down mode is synchronously exited by registering CKE HIGH (along with a

NOP or DESEL command).
Power Down by CKE

LR ERE RSB AR
CKE | i Precharge Power Down K\ : I
Command | | PRE INOP [ : : : SS | Nop l Valid l
: ; ; : —> -4— tXPNR/{XPRD
CKE I Asclive Psower [E)own \& [
Command | |AQT INO?P I ’\!\ |N0i’ IVa!id I

|DM Function|

DM is defined as the data mask for writes. During writes, DM masks input data word by word. DM
to write mask latency is 0.

DM Function(BL=8,CL=2)

IR NERERERERERERURERERERERG
Command | | _ ]REEADI ; _ ]

u:rlm |Q:|QJ Q4|us th

DQ

masked by DM=H
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Package Drawing
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Added change history;
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Important Notice :

Zentel products are not intended for medical implementation, airplane and transportation instrument, safety
equipment, or any other applications for life support or where Zentel products failure could result in life loss, personal
injury, or environment damage. Zentel customers who purchase Zentel products for use in such applications do so in
their own risk and fully agree Zentel accepts no liability for any damage from this improper use.

Rev. 03 lJan. 11,2021

Zentel Japan Corporation reserves the right to change products and/ or specifications without notice.
Page 40 I 40 © 2020 Zentel Japan Corporation. Al rights reserved.



