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1. General Description

The CS53SD128 SDRAM is a high-speed CMOS synchronous DRAM containing 128 Mbits. It is
internally configured as a quad 1M x 32 DRAM with a synchronous interface (all signals are registered
on the positive edge of the clock signal, CLK). Each of the 1M x 32 bit banks is organized as 4096 rows
by 256 columns by 32 bits. Read and write accesses to the SDRAM are burst oriented; accesses start
at a selected location and continue for a programmed number of locations in a programmed sequence.
Accesses begin with the registration of a BankActivate command which is then followed by a Read or
Write command.

The CS53SD128 provides for programmable Read or Write burst lengths of 1, 2, 4, 8, or full page, with
a burst termination option. An auto precharge function may be enabled to provide a self-timed row
precharge that is initiated at the end of the burst sequence. The refresh functions, either Auto or Self
Refresh are easy to use. By having a programmable mode register, the system can choose the most
suitable modes to maximize its performance. These devices are well suited for applications requiring
high memory bandwidth.

2. Features
. Fast access time from clock: 5/5.4/5.4 ns o Individual byte controlled by DQMO0-3
o Fast clock rate: 166/143 MHz . Auto Refresh and Self Refresh
o Fully synchronous operation . 4096 refresh cycles/64ms
. Internal pipelined architecture o Single 3.3V +0.3V power supply
o Four internal banks (1M x 32-bit x 4bank) . Industrial Temperature: Ta=-40~85°C
. Programmable Mode o Interface: LVTTL
- CAS Latency: 2 or 3 o 86-pin TSOP II -400mil package
- Burst Length: 1, 2, 4, 8, or full page - Pb free and Halogen free

- Burst Type: Sequential & Interleaved 90-ball 8 x 13 x 1.2mm FBGA package

- Burst-Read-Single-Write - Pb and Halogen Free

. Burst stop function

Table 1. KEY TIMING PARAMETERS

CS53SD128 -6 = unit
tCK3 Clock Cycle time(min.) 6 7
tAC3 Access time from CLK(max.) 5.4 5.4
tRAS Row Active time(min.) 42 42 e
tRC Row Cycle time(min.) 60 63
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3. Pin Configurations
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4. Pin Descriptions

Table 2 Pin details

Symbol

Type

Description

CLK

Input

Clock: CLK is driven by the system clock. All SDRAM input signals are sampled on the

positive edge of CLK. CLK also increments the internal burst counter and controls the

CKE

Input

Clock Enable: CKE activates (HIGH) and deactivates (LOW) the CLK signal. If CKE
goes low synchronously with clock (set-up and hold time same as other inputs), the
internal clock is suspended from the next clock cycle and the state of output and burst
address is frozen as long as the CKE remains low. When all banks are in the idle
state, deactivating the clock controls the entry to the Power Down and Self Refresh
modes. CKE is synchronous except after the device enters Power Down and Self

Refresh modes, where CKE becomes asynchronous until exiting the same mode.

BAO,BA1

Input

Bank Activate: BAO and BA1 defines to which bank the BankActivate, Read, Write, or
BankPrecharge command is being applied. The bank address BAO and BA1 is used

latched in mode register set.

AO-A11

Input

Address Inputs: A0-A11 are sampled during the Bank Activate command (row
address A0-A11) and Read/Write command (column address AO-A7 with A10
defining Auto Precharge) to select one location out of the 2M available in the
respective bank. During a Precharge command, A10 is sampled to determine if all
banks are to be precharged (A10 = HIGH). The address inputs also provide the op-

code during a Mode Register Set command.

CS#

Input

Chip Select: CS# enables (sampled LOW) and disables (sampled HIGH) the
command decoder. All commands are masked when CS# is sampled HIGH. CS#
provides for external bank selection on systems with multiple banks. It is considered

part of the command code.

RAS#

Input

Row Address Strobe: The RAS# signal defines the operation commands in
conjunction with the CAS# and WE# signals and is latched at the positive edges of CLK.
\When RAS# and CS# are asserted "LOW" and CAS# is asserted "HIGH," either the
Bank Activate command or the Precharge command is selected by the WE# signal.
When the WE# is asserted "HIGH," the Bank Activate command is selected and the
bank designated by BA is turned on to the active state. When the WE# is asserted

"LOW," the Precharge command is selected and the bank designated by BA is switched

4 Rev. 1.0
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Column Address Strobe: The CAS# signal defines the operation commands in

conjunction with the RAS# and WE# signals and is latched at the positive edges of CLK.

CAS# Input \When RAS# is held "HIGH" and CS# is asserted "LOW," the column access is started
by asserting CAS# "LOW." Then, the Read or Write command is selected by asserting
Write Enable: The WE# signal defines the operation commands in conjunction with
WE# Input  |the RAS# and CAS# signals and is latched at the positive edges of CLK. The WE# input
is used to select the BankActivate or Precharge command and Read or Write command.
DQMO- Data Input/Output Mask: Data Input Mask: DQMO0-DQM3 are byte specific. Input data is
DQM3 Input  |masked when DQM is sampled HIGH during a write cycle. DQM3 masks DQ31-DQ24,
DQM2 masks DQ23-DQ16, DQM1 masks DQ15-DQ8, and DQMO
DQO- Input/ [Data I/0O: The DQO-31 input and output data are synchronized with the positive edges of
DQ31 Output |CLK. The I/Os are byte-maskable during Reads and Writes.
NC - No Connect: These pins should be left unconnected.
VDDQ Supply |DQ Power: Provide isolated power to DQs for improved noise immunity.
VSSQ Supply |DQ Ground: Provide isolated ground to DQs for improved noise immunity.
VDD Supply |Power Supply: +3.3V £0.3V
VSS Supply |Ground

5. Block Diagram

CLK e CLOCK 0G0 X6 % 07
BUFFER ELL ARRA
CKE ==
CS#
RAS#
CAS# m— ormano
DECODER CONTROL
WE# SIGNAL
GENERATOR
s| aop6x 256 x 32
CELL ARRAY
COLUMN i
A10/AP == COUNTER (:;::K #2) i

MODE
REGISTER

]

AD ADDRESS

BUFFER

A9

A1
BAO
BA1

REFRESH
COUNTER

3| 4096 x 256 x 32
CELL ARRAY
(BANK #3)

olumn -oder
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6. Operation Mode

Fully synchronous operations are performed to latch the commands at the positive edges of CLK. Table 4

shows the truth table for the operation commands.

Table 3. Truth Table (Note 1, 2)

Command State CKEn-|CKEn|DQM |BA0,1|A10( A0-9,11 | CS# |[RAS#|CAS#| WE#
BankActivate Idle(3) H X X V | Rowaddress | L H H
BankPrecharge Any H X X Vv L X L L H L
PrechargeAll Any H X X X H X L L H L
Write Active(3) H X % vV | L L H L L
Column
address
Write and AutoPrecharge Active(3) H X vV vV H L H L L
(A0 ~ A7)
Read Active(3) H X V| V |[L |coumn| L H L H
address
Read and Autoprecharge Active(3) H X vV vV H L H L H
(A0 ~ A7)

Mode Register Set Idle H X X OP code L L L L
No-Operation Any H X X X X X L H H H
Burst Stop Active(4) H X X X | X X L H H L
Device Deselect Any H X X X X X H X X X
AutoRefresh Idle H H X X X X L L L H
SelfRefresh Entry Idle H L X X X X L L L H
. Idle H X X X

SelfRefresh Exit L H X X X X
(SelfRefresh) L H H H
. H X X X

Clock Suspend Mode Entry Active H L X X X X
L \% Y Y
H X X X

Power Down Mode Entry Any(5) H L X X X X
L H H H
Clock Suspend Mode Exit Active L H X X X X X X X X
. Any H X X X

Power Down Mode Exit L H X X X X
(Powe rDown) L H H H
Data Write/Output Enable Active H X L X X X X X X X
Data Mask/Output Disable Active H X H X X X X X X X

Note:
1. V=Valid, X=Don't Care L=Low level H=High level
2. CKEn signal is input level when commands are provided. CKEn-1 signal is input level one clock cycle before the commands are provided.

3. These are states of bank designated by BA signal.

6 Rev. 1.0
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4. Device state is 1, 2, 4, 8, and full page burst operation. Power Down Mode can not enter in the burst operation.

5. When this command is asserted in the burst cycle, device state is clock suspend mode.

7. Commands

7.1 Bank Activate (RAS# = "L", CAS# = "H", WE# = "H", BAs = Bank, A0-A11 = Row Address)

The BankActivate command activates the idle bank designated by the BAO, 1 signals. By latching the row
address on A0 to A11 at the time of this command, the selected row access is initiated. The read or write
operation in the same bank can occur after a time delay of tRCD (min.) from the time of bank activation. A
subsequent BankActivate command to a different row in the same bank can only be issued after the previous
active row has been precharged (refer to the following figure). The minimum time interval between
successive BankActivate commands to the same bank is defined by tRC (min.). The SDRAM has four
internal banks on the same chip and shares part of the internal circuitry to reduce chip area; therefore it restricts
the back-to-back activation of the two banks. tRRD (min.) specifies the minimum time required between
activating different banks. After this command is used, the Write command and the Block Write command

perform the no mask write operation.

LK T0 T T2 T3 Tn+3d Tn+d |, Tn+3 Tn+6
- : L ~
L L f Lf L

| | | | | | |
ADDRESS i

| RAS# {CAS# deldyitace) | |, RAS# - RAS# delay fime{tue) |

I 1 1 X 1 1 |
COMMAND  —{Ehi ) wor i wop Y BAmm e —{ B ) noe ) mop M ENL —
i | | | RAS# - Cycle timeftuc) | | | |

i b
[l T T T [l T T ¥l

AutoPrechal
“Begin -~ [N] Don't Care

Fig 1 BankActivate Command Cycle (Burst Length = n)

7.2 BankPrecharge command (RAS# = "L", CAS# = "H", WE# = "L", BAs = Bank, A10 = "L", A0-A9 and
A11 = Don't care)

The BankPrecharge command precharges the bank disignated by BA signal. The precharged bank is switched
from the active state to the idle state. This command can be asserted anytime after tras(min.) is satisfied from
the BankActivate command in the desired bank. The maximum time any bank can be active is specified by
tras(max.). Therefore, the precharge function must be performed in any active bank within tras(max.). At the end

of precharge, the precharged bank is still in the idle state and is ready to be activated again.
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7.3 PrechargeAll command (RAS# = "L", CAS# = "H", WE# = "L", BAs = Don’t care, A10 = "H", A0-A9
and A11 = Don't care)
The PrechargeAll command precharges all banks simultaneously and can be issued even if all banks are not

in the active state. All banks are then switched to the idle state.

7.4 Read command (RAS# ="H", CAS# ="L", WE# = "H", BAs = Bank, A10 = "L", A0-A7 = Column
Address)

The Read command is used to read a burst of data on consecutive clock cycles from an active row in an active
bank. The bank must be active for at least trcp (min.) before the Read command is issued. During read bursts,
the valid data-out element from the starting column address will be available following the CAS latency after the
issue of the Read command. Each subsequent data-out element will be valid by the next positive clock edge
(refer to the following figure). The DQs go into high-impedance at the end of the burst unless other command is
initiated. The burst length, burst sequence, and CAS latency are determined by the mode register, which is
already programmed. A full-page burst will continue until terminated (at the end of the page it will wrap to

column 0 and continue).

T0 T T2 T3 T4 T5 T6 T7 T8
CLK L LfLfLfLfLfLf1 L

COMMAND —(READ?;( :\IDF W Irlop P INDF }—{:Iuop Hluop = wop W nop Y={ nop H—

CAS# Latency=2
toke, DO

A !
| | | |

\:\\‘?Jom){:.'am}(n'am}(:!mm i

| | | I
: {mm){mwm}{mwm}{mmn,}

CAS# Latency=3
teks. DQ

Fig 2 Burst Read Operation (Burst Length = 4, CAS# Latency = 2, 3)

The read data appears on the DQs subject to the values on the DQM inputs two clocks earlier (i.e. DQM latency is
two clocks for output buffers). A read burst without the auto precharge function may be interrupted by a
subsequent Read or Write command to the same bank or the other active bank before the end of the burst length.
It may be interrupted by a BankPrecharge/ PrechargeAll command to the same bank too. The interrupt coming
from the Read command can occur on any clock cycle following a previous Read command (refer to the following

figure).
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TO T1 T2 T3 T4 T5 TG 17 T8
CLK Lf L f L fLfLfLfLfLfL

COMMAND —{READ&HHEADEH NoP H NOP H NOP H }—(: NOP H HOP H HOP :}—

i | | i
CAS# Latency=2
fue, DQ ¥Z {[:;omm){:mm:){mrrﬂ Xmm&}(ma,}
|
I
|

| | | |
::E:f%{liatencyﬂ {mmxmmaﬂxn«:maxﬂom m)(mm 3_.>_=_

| |
| |
| |
| |
[ [
1 1
| |
Fig 3 Read Interrupted by a Read (Burst Length = 4, CAS# Latency = 2, 3)

The DQM inputs are used to avoid I/O contention on the DQ pins when the interrupt comes from a Write
command. The DQMs must be asserted (HIGH) at least two clocks prior to the Write command to suppress data-
out on the DQ pins. To guarantee the DQ pins against I/0O contention, a single cycle with high-impedance on the
DQ pins must occur between the last read data and the Write command (refer to the following three figures). If the
data output of the burst read occurs at the second clock of the burst write, the DQMs must be asserted (HIGH) at

least one clock prior to the Write command to avoid internal bus contention.

TO T1 T2 T3 T4 T5 T6 7 Ta 9
CLK L f L f 1. 4 £ £ F | F 1

Dom

|

| | - | | |

| | | | ™~ | | | | |

I I | ot | | I I
| \ | | |

COMMAND —(: I:‘IOF' )—{ IMDP E'“""”‘H }—{ HOP HREAD h}—{\'JHTE .n>—< HOP )—{: HOP }-( HOP }—

\
bt

|
~ {MMXMAXMMXMN}
| | | |

CAS# Latency=2
texz, DQ

Fig 4 Read to Write Interval (Burst Length 2 4, CAS# Latency = 2)

T0 T T2 T3 T4 T5 TG 17 T8
CLK L L L f L fLfLf LTl L

| | F. T | | | |
oo M SN D N
| | | |

COMMAND -{ TDP H HOP HRE.u.DnH NOP Hlmop HmTEB}—{ Noe }-{ :)—{ :)—
f DIN B, ?DNEI ){ DN B }( DIN B }—

|
‘-I |
Must be Hi-Z before
Y] Don't Care

the Write Command
Fig 5 Read to Write Interval (Burst Length 2 4, CAS# Latency = 2)

CAS# Latency=2
tl.':K.Z! DQ
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TO T T2 T3 T4 T2 TG 7 T8
LK 1 L L L LfLf L
| |
DM N\, | i\\ '
| |

R
|
| | \|
COMMAND -{ HOP HHEADAH NOP )—{ MOP H noe (e HoP Y MoP H—
|
|
|
|
|

™,

T | |
LY

| ] ]

| | |

I | |

Py uhng

Hust be Hl Z hefnre
the Write Command m
Don't Care

tows, DG

|
CAS# Latency=3 :
|
|

Fig 6 Read to Write Interval (Burst Length = 4, CAS# Latency = 3)
A read burst without the auto precharge function may be interrupted by a BankPrecharge/ PrechargeAll command

to the same bank. The following figure shows the optimum time that BankPrecharge/ PrechargeAll command is

issued in different CAS latency.

TO Ik T2 T3 T4 T3 TG T7 T8

CLK

ADDRESS

ITRP I

COMMAND  —(mes0 2 o }-( wor }-{ }-(mm,}_q wor 3 wor }.{mm}.( -

mmm}(mmn Xmm n.;)( Dﬂmn
|

|
; mmm){mmm)(mmm}( -'!Ia

Fig 7 Read to Precharge (CAS# Latency = 2, 3)

! !

| |
CAS# Latency=2 | |
tI:KZ! DQ : :
| |

| |

CAS# Latency=3
tl.':HS: DQ

7.5 Read and AutoPrecharge command (RAS# = "H", CAS# = "L", WE# = "H", BA = Bank, A10 = "H",
A0-A7 = Column Address)

The Read and AutoPrecharge command automatically performs the precharge operation after the read operation.
Once this command is given, any subsequent command cannot occur within a time delay of {tRP(min.) + burst
length}. At full-page burst, only the read operation is performed in this command and the auto precharge function

is ignored.
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7.6 Write command (RAS# = "H", CAS# = "L", WE# = "H", BAs = Bank, A10 = "H", A0-A7 = Column
Address)

The Read and AutoPrecharge command automatically performs the precharge operation after the read operation.
Once this command is given, any subsequent command cannot occur within a time delay {trp (min.) + burst
length}. At full-page burst, only the read operation is performed in this command and the auto precharge function

is ignored.

TO T T2 T3 T4 T5 T6 7 T8
CLK I I I ‘I|‘ LT LT | I I L
I |
I I )

| | | | | |

COMMAND —< NOP )—(wnnm)—( NOP )—( NOP )—( NOP )—( NOP )—( NOP >—< NOP )—( NOP >—
| | | | | | | | |
DQ —:—<[IlNA:)—([IlNA,)—([InNAz)—(EMMA:)—m : : :
l | T T I | |

The first data element and the write

are registered on the same clock edge m Don’t Care

Fig 8 Burst Write Operation (Burst Length = 4)
A write burst without the AutoPrecharge function may be interrupted by a subsequent Write,
BankPrecharge/PrechargeAll, or Read command before the end of the burst length. An interrupt coming from

Write command can occur on any clock cycle following the previous Write command (refer to the following figure).

O T T2 T3 T4 T5 Te T7 T8
CLK S I Y I Y A Y T U T W A S A S A O
I | |
| | |

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

COMMAND (' NoP »<WRiTE A-(vRITE BY NOP »('NOP »{ NOP »('NOP »{ NOP »{ NOP »-
| | | | | | | |

DQ _:_< DIN [ad DIN Bs DIN E1>-<II:IIN Ez>-<II:IIN B: ) I : ;

Figure 9. Write Interrupted by a Write (Burst Length = 4)

The Read command that interrupts a write burst without auto precharge function should be issued one cycle after
the clock edge in which the last data-in element is registered. In order to avoid data contention, input data must be
removed from the DQs at least one clock cycle before the first read data appears on the outputs (refer to the
following figure). Once the Read command is registered, the data inputs will be ignored and writes will not be

executed.
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T0 T T2 T3 T4 T5 T6 7 T8
CLK S 0 o P S P P o P S B S P o A e
|

COMMAND -( NOP )-Qvnms %EAD @-( NGP )—( NOP )—( NOP)—( NOP )—( NOP )-( Nop)—

—pout B}(DDUT E><IJD uT BXDDLIT E>—|—

DOUT BX DOUT EXDD uT B;}(DOUT B}

CAS# latency=2
teke, DQ

CAS# latency=3
texs, DQ

Input data must be removed fl‘ﬂf:ﬂ the DQ at least one clock cycle before
the Read data appears on the outputs to avoid data contention

NS Don’t Care

Figure 10. Write Interrupted by a Read (Burst Length = 4, CAS# Latency = 2, 3)

The BankPrecharge/PrechargeAll command that interrupts a write burst without the auto precharge function
should be issued m cycles after the clock edge in which the last data-in element is registered, where m equals
tWR/tCK rounded up to the next whole number. In addition, the DQM signals must be used to mask input data,
starting with the clock edge following the last data-in element and ending with the clock edge on which the

BankPrecharge/PrechargeAll command is entered (refer to the following figure).

TO T1 T2 T3 T4 T5 T6 7
CLK -ILI*Z‘-IJlJILIJfI_}IL
[ I
I I
I
I

DQM | | ¢ \ |
ﬁ,—,_/ | r
| | i e
COMMAND WRITE »< Nom H< NoP <P n "
—< | >< | .I-;:>-< rec larg>_<

ADDRESS

|
I
I
1
tRP I

p < NDP_}—(ACilvate>—< NDP

i =T N .

DQ

o Don’t Care

Figure 11. Write to Precharge

Note: The DQMs can remain low in this example if the length of the write burst is 1 or 2.
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7.7 Write and AutoPrecharge command (RAS# = "H", CAS# = "L", WE# = "L", BA = Bank, A10 = "H", A0-
A7 = Column Address)

The Write and AutoPrecharge command performs the precharge operation automatically after the write operation.
Once this command is given, any subsequent command can not occur within a time delay of {(burst length -1) +
tWR + tRP(min.)}. At full-page burst, only the write operation is performed in this command and the auto precharge

function is ignored.

TO T1 T2 T3 T4 T5 T6 . TV T8 T9

CLK | L1 f 1L L1l

| | | | | [ . | |

COMMAND m NOP )—( NOP H,‘:“,E‘,:Q—( NOP )—( NOP )—( NDPi)—( NOP )—( NOP m
| lg ; y

I L tow |
| ' |
I I
1

| |
| | | *|
DQ I , ' { DIN Ag )—( DIN A:
1 I 1

I I
toa=twa+tae * Begin AutoPrecharge

Bank can be reactivated at

completion of tps,

1
L4
| |
T | I
1 I

Figure 12. Burst Write with Auto-Precharge (Burst Length = 2)

7.8 Mode Register Set command (RAS# = "L", CAS# = "L", WE# = "L", A0-A11 = Register Data)

The mode register stores the data for controlling the various operating modes of SDRAM. The Mode Register Set
command programs the values of CAS latency, Addressing Mode and Burst Length in the Mode register to make
SDRAM useful for a variety of different applications. The default values of the Mode Register after power-up are
undefined; therefore this command must be issued at the power-up sequence. The state of pins AO~A9 and A11 in
the same cycle is the data written to the mode register. Two clock cycles are required to complete the write in the
mode register (refer to the following figure). The contents of the mode register can be changed using the same

command and the clock cycle requirements during operation as long as all banks are in the idle state.
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7.9 Mode Register Bitmap
BAD.T |A11.A10] A9 A8 | AT A6 | A5 | A4 A3 A2 | A1 [ AD
RFU* | RFU* | WBL | Test Mode CAS Latency BT Burst Length
| 1 i
¥ v ¥
A9 |Wrnte Burst Length| | A8 | A7 Test Mode A3 | Burst Type
Burst 0 0 MNormal 0 Sequential
Single Bit 1 0 [ Vendor Use Only 1 Interleave
0 1 Vendor Use Only
¥ ¥
AG [ AL Ad CAS Latency A2 Al Al Burst Length
0 0 0 Feserved 0 0 0 1
0 0 1 Reserved 0 0 1 2
1] 1 0 2 clocks 1] 1 0 4
0 1 1 3 clocks 0 1 1 8
1 0 0 Reserved 1 1 1 |Full Page (Sequential)
All other Reserved All ather Reserved

Note: RFU (Reserved for future use) should stay “0” during MRS cycle.

TO T T2 T3, T4 T5 T6 17
CLK_TITITIT_f-TITITITITITITIT
| ] i [ |
i | | | |

|

|

! |
t f f
| | |
| | |
. . .
) 1 T
| | |
| | |

| | " LT R N | | | | | |

pa M i e e e e e
| | | | ! | | | | | | [ |
PrecIargeAll Mode Register ﬁer
Set Command Command m Don’t Care

Fig 13 Mode Register Set Cycle
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7.10 Burst Definition, Addressing Sequence of Sequential and Interleave Mode
Table 4. Burst Definition
Start Address
Burst Length Sequential Interleave

A2 A1 A0
X X 0 0,1 0,1

2 X X 1 1,0 1,0
X 0 0 0,1,2,3 0,1,2,3
X 0 1 1,2,3,0 1,0,3,2

‘ X 1 0 2,301 2,3,0,1
X 1 1 3,0,1,2 3,2,1,0
0 0 0 0,1,2,3,4,5,6,7 0,1,2,3,4,5,6,7
0 0 1 1,2,3,4,5,6,7,0 1,0,3,2,54,7,6
0 1 0 2,3,4,5,6,7,0,1 2,3,0,1,6,7,4,5
.0 1 1 3,4,5,6,7,0,1,2 3,2,1,0,7,6,5,4

° 1 0 0 4,5,6,7,0,1,2,3 4,56,7,0,1,2,3
1 0 1 5,6,7,0,1,2,3,4 5,4,7,6,1,0,3,2
1 1 0 6,7,0,1,2,3,4,5 6,7,4,5,2,3,0, 1
1 1 1 7,0,1,2,3,4,5,6 7,6,5,4,3,2,1,0

n, n+1, n+2, n+3, ...511, 0,
Full page location = 0-511 12 nn, Not Support

7.10.1 No-Operation command (RAS# = "H", CAS# = "H", WE# = "H")
The No-Operation command is used to perform a NOP to the SDRAM which is selected (CS# is Low). This

prevents unwanted commands from being registered during idle or wait states.

7.10.2 Burst Stop command (RAS# = "H", CAS# = "H", WE# = "L")

The Burst Stop command is used to terminate either fixed-length or full-page bursts. This command is only
effective in a read/write burst without the auto precharge function. The terminated read burst ends after a delay
equal to the CAS latency (refer to the following figure). The termination of a write burst is shown in the following

figure.
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T0 T T2 3 T4 T5 16 T7 T8
CLK + 4 4 L4+ 4 4 4+ LI L4

COMMAND  (peap &< h;-:ap < NOP :}—{I';IDP ?*lﬂF}{ NOP ) TNGP}{ ;»mp >

| ' The burst ends after a del | to the CAS# late
CAS# latency=2 | y, : DUrst ends a r\a‘ ay equal ﬂi atency
tckz DQ : \mmab('u-::lmn){_u{:mnz}{m:mny

[

CAS# latency=3
tcka, DQ

I
| |
| |
| | | | |
{mmn,}(&ouu.){mm Ax mmm)—, : :

Fig 14 Termination of a Burst Read Operation (Burst Length >4, CAS# Latency = 2, 3)

TO T1 T2 T3 T4 T5  T6 T7 T8
LK Lo

COMMAND~ NOP )-GrRire A< NOP ) NOP NOP )-( NOP )( NOP »-{ NOP }-

| I | | |

DQ ——DIN A)-(DIN A, DIN A (R | : :
|

RN Don’t Care

Fig 15 Termination of a Burst Write Operation (Burst Length = X)

7.11 Device Deselect command (CS# = "H")
The Device Deselect command disables the command decoder so that the RAS#, CAS#, WE# and address inputs

are ignored, regardless of whether the CLK is enabled. This command is similar to the No operation command.

7.12 AutoRefresh command (RAS# = "L", CAS# = "L", WE# = "H",CKE = "H", BA0,1= “Don ‘t care, AO-
A11 = Don't care)

The AutoRefresh command is used during normal operation of the SDRAM and is analogous to CAS#-before-
RAS# (CBR) Refresh in conventional DRAMs. This command is non-persistent, so it must be issued each time a
refresh is required. The addressing is generated by the internal refresh controller. This makes the address bits a
"don't care" during an AutoRefresh command. The internal refresh counter increments automatically on every auto
refresh cycle to all of the rows. The refresh operation must be performed 4096 times within 64ms. The time
required to complete the auto refresh operation is specified by trc(min.). To provide the AutoRefresh command, all
banks need to be in the idle state and the device must not be in power down mode (CKE is high in the previous
cycle). This command must be followed by NOPs until the auto refresh operation is completed. The precharge

time requirement, trp(min), must be met before successive auto refresh operations are performed.
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7.13 SelfRefresh Entry command (RAS# = "L", CAS# = "L", WE# = "H", CKE = "L", A0-A9 = Don't care)

The SelfRefresh is another refresh mode available in the SDRAM. It is the preferred refresh mode for data
retention and low power operation. Once the SelfRefresh command is registered, all the inputs to the SDRAM
become "don't care" with the exception of CKE, which must remain LOW. The refresh addressing and timing is
internally generated to reduce power consumption. The SDRAM may remain in

SelfRefresh mode for an indefinite period. The SelfRefresh mode is exited by restarting the external clock and then
asserting HIGH on CKE (SelfRefresh Exit command).

7.14 SelfRefresh Exit command CKE = "H", CS# = "H" or CKE = "H", RAS# = "H", CAS# = "H", WE# =
"H")

This command is used to exit from the SelfRefresh mode. Once this command is registered, NOP or Device
Deselect commands must be issued for txsr(min.) because time is required for the completion of any bank
currently being internally refreshed. If auto refresh cycles in bursts are performed during normal operation, a burst

of 4096 auto refresh cycles should be completed just prior to entering and just after exiting the SelfRefresh mode.

7.15 Clock Suspend Mode Entry / PowerDown Mode Entry command (CKE = "L")

When the SDRAM is operating the burst cycle, the internal CLK is suspended (masked) from the subsequent cycle
by issuing this command (asserting CKE "LOW"). The device operation is held intact while CLK is suspended. On
the other hand, when all banks are in the idle state, this command performs entry into the PowerDown mode. All
input and output buffers (except the CKE buffer) are turned off in the PowerDown mode. The device may not
remain in the Clock Suspend or PowerDown state longer than the refresh period (64ms) since the command does

not perform any refresh operations.

7.16 Clock Suspend Mode Exit / PowerDown Mode Exit command (CKE= "H")

When the internal CLK has been suspended, the operation of the internal CLK is reinitiated from the subsequent
cycle by providing this command (asserting CKE "HIGH", the command should be NOP or deselect). When the
device is in the PowerDown mode, the device exits this mode and all disabled buffers are turned on to the active
state. tppe(min.) is required when the device exits from the PowerDown mode. Any subsequent commands can be

issued after one clock cycle from the end of this command.

7.17 Data Write / Output Enable, Data Mask / Output Disable command (DQM = "L", "H")
During a write cycle, the DQM signal functions as a Data Mask and can control every word of the input data.
During a read cycle, the DQM functions as the controller of output buffers. DQM is also used for device selection,

byte selection and bus control in a memory system.
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Table 5. Absolute Maximum Rating.
Symbol ltem Values Unit | Note
VIN, VOUT Input, Output Voltage -1.0~4.6 \%
VDD, VDDQ Power Supply Voltage -1.0~4.6 \Y,
TA Ambient Temperature -40 ~ 85 °C
TSTG Storage Temperature -55 ~ 125 °C
TSOLDER Soldering Temperature (10 second) 260 °C
PD Power Dissipation 1.1 w
I0S Short Circuit Output Current 50 mA
Table 6. Recommended D.C. Operating Conditions (TA = -40~85°C)
Symbol Parameter Min. Typ. Max. Unit | Note
VDD Power Supply Voltage 3.0 3.3 3.6 \ 2
VDDQ Power Supply Voltage(for I/O Buffer) 3.0 3.3 3.6 V 2
VIH LVTTL Input High Voltage 2.0 - VDDQ+0.3| V 2
VIL LVTTL Input Low Voltage -0.3 - 0.8 V 2
Input Leakage Current
lIL -10 - 10 uA
( OV=VIN=ZVDD, All other pins not under test = 0V )
Output Leakage Current Output disable,
10z ) -10 - 10 uA
(Output Disable, 0V=VIN=VDDQ )
VOH LVTTL Output "H" Level Voltage ( IOUT =-2mA ) 2.4 - - \Y,
VOL LVTTL Output "L" Level Voltage ( IOUT =2mA) - - 0.4 \Y,
Table 7. Capacitance (VDD = 3.3V, f = 1MHz, TA = 25°C)
Symbol Parameter Min. Max. Unit
Cl Input Capacitance 3.5 5.5 pF
Cl/O Input/Output Capacitance 5.5 7.5 pF
Note: These parameters are periodically sampled and are not 100% tested.
18 Rev. 1.0
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Table 8. D.C. Characteristics (VDD = 3.3V 0.3V, C-grade: TA = -40~85°C)
- - e -6 -7 -
Description/Test condition Symbol Unit |[Note
Max.
Operating Current
. IDD1 160 140 3

tRC=tRC(min), Outputs Op=en One bank active
Precharge Standby Current in non-power down mode
tCK=15ns, CS# =VIH(min), CKE2VIH IDD2N 50 50
Input signals are changed every 2clks
Precharge Standby Current in non-power down mode

IDD2NS 30 30
tCK=° , CLK <V|L(max), CKE2VIH
Precharge Standby Current in power down mode

IDD2P 8 8
tCK=15ns, CKE <VIL(max)
Precharge Standby Current in power down mode

IDD2PS 8 8
tCK=°, CKE <VIL(max)

mA

Active Standby Current in non-power down mode
tCK=15ns, CKE=VIH(min), CS#=VIH(min) IDD3N 60 60
Input signals are changed every 2clks
Active Standby Current in non-power down mode

IDD3NS 50 50
CKE 2VIH(min), CLK <VIL(max), tCK=®
Operating Current (Burst mode)

_ IDD4 200 170 3,4
tCK =tCK(min), Outputs Open, Multi-bank interleave
Refresh Current tRC=tRC(min) IDD5 260 230 3
Self Refresh Current
IDD6 8 8
CKE=<0.2V ; for other inputs VIH=VDD - 0.2, V|L<0.2V
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Table 9. Electrical Characteristics and Recommended A.C. Operating Conditions (VDD = 3.3Vt 0.3V, TA
=-40~85°C) (Note: 5, 6, 7, 8)

Symbol A.C. Parameter - - - Z Unit|Note
Min | Max. | Min | Max.
tRC Row cycle time (same bank) 60 - 63 -
tRCD RAS# to CAS# delay (same bank) 18 - 21 -
{RP Precharge to refresh/row activate command (same 18 } 21 _
hownl/)
tRRD Row activate to row activate delay (different banks) 12 - 14 -
tRAS Row activate to precharge time (same bank) 42 100k 42 100k
tWR Write recovery time 2 - 2 -
tCCD CAS# to CAS# Delay time 1 - 1 -
CL*=2 10 - 10 -
tCK Clock cycle time 9
CL*=3 6 - 7 -
ns
tCH Clock high time 2.5 - 25 - 10
tCL Clock low time 25 - 25 - 10
CL*=2 - 6 - 6
tAC Access time from CLK (positive edge) 10
CL*=3 - 54 - 5.4
tOH Data output hold time 2.5 - 25 - 9
tLZ Data output low impedance 1 - 1 -
tHZ Data output high impedance CL*=3 - 54 - 54 8
tIS Data/Address/Control Input set-up time 1.5 - 1.5 - 10
tiH Data/Address/Control Input hold time 1.0 - 1.0 - 10
tPDE Power Down Exit set-up time tIS+ tCK - tIS+ tCK -
tREFI Refresh Interval Time - 15.6 15.6 us
tXSR Exit Self Refresh to any Command tIS+RC - tIS+ tRC - ns

* CL is CAS Latency.
Note: 1. Stress greater than those listed under "Absolute Maximum Ratings" may cause permanent damage to the device.
2. All voltages are referenced to VSS. VIH (Max) = 4.6V for pulse width < 3ns. VIL (Min) = -1.0V for pulse width <3ns.
3. These parameters depend on the cycle rate and these values are measured by the cycle rate under the minimum value of tCK
and tRC. Input signals are changed one time during every 2 tCK.
4. These parameters depend on the output loading. Specified values are obtained with the output open.
5. Power-up sequence is described in Note 11.

6. A.C. Test Conditions
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Table 10. LVTTL Interface

Reference Level of Output Signals 1.4V / 1.4V
Output Load Reference to the Under Output Load (B)
Input Signal Levels 2.4V / 0.4V
Transition Time (Rise and Fall) of Input Signals 1ns
Reference Level of Input Signals 1.4v
1.4V
3.3V
T 500

1.2k

Output = —T_

30pF
P = s700

=

,,J,,

LVTTL D.C. Test Load (A)

=M

-:'_3
Z0=500

Cutput = J_D:I

e o 30pF

LVTTL A.C. Test Load (B)

Transition times are measured between VIH and VIL. Transition (rise and fall) of input signals are in a fixed slope (1

ns).

tHZ defines the time in which the outputs achieve the open circuit condition and are not at reference levels.

If clock rising time is longer than 1 ns, (IR / 2 -0.5) ns should be added to the parameter.

Assumed input rise and fall time tT (tR & tF) = 1 ns If tR or tF is longer than 1 ns, transient time compensation should be

considered, i.e., [(tr + tf)/2 - 1] ns should be added to the parameter

Power up Sequence

Power up must be performed in the following sequence.

1.) Power must be applied to VDD and VDDAQ (simultaneously) when CKE= “L”, DQM= “H” and all input signals are

held "NOP" state.

2.) Start clock and maintain stable condition for minimum 200s, then bring CKE="H” and, it is recommended that

DQM is held "HIGH" (VDD levels) to ensure DQ output is in high impedance.

3.) All banks must be precharged.

4.) Mode Register Set command must be asserted to initialize the Mode register.

5.) A minimum of 2 Auto-Refresh dummy cycles must be required to stabilize the internal circuitry of the device.

* The Auto Refresh command can be issue before or after Mode Register Set command
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8.0 Timing Waveforms

8.1 AC Parameters for Write Timing_(Burst Length=4)

TO ™ T2 T3 T4 15 16 T7 T8 T9 T10 T11 T12 T13 T14 T15 T16 T17 T18 T19 T20 T21 722

CKE

RAS#

CAS#

WE#

BN Don't Care
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8.2 AC Parameters for Read Timing_(Burst Length=2, CAS# Latency=2)

TO T1 T2 T3 T4 15 T6 T7 T8 T9 T10 T11 T12 T13 T14 T15 T16

CLK

Bank & Bank & Bank B Command Bank & Bank &

B Don't Care
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8.3 Auto Refresh_(Burst Length=4, CAS# Latency=2)

TO T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 T11 T12 T13 T14 T15 T16 T17 T18 T19 T20 T21 T22
CLK el ]
I I ! i
| {
cke §7 T 1
[ T B
st N\ /T
I -
i [ :
R |

/T

B\4E

NN

Comeniand Coommesnd
Eank & Bank A

KBS Don't Care
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8.4 Power on Sequence and Auto Refresh

TO T T2 T3 T4 T5 T6 T7 T8 T9 T10 T11 T12 T13 T14 715 T16 T17 T18 T19 T20 T21 T22

gy pipiyipipipinipipiyipipipipipigipipipipipipl

I
L o
T T T T T T
Minimum for 2 Retrech Cyoles ars requirsd 1 |
[ T N
] ] f }
Lo [
I [

I | | | | | | | | | | | | | | | | | | | | |
[ | 1 | | | | | | [ | | | | [ | | | | |
[T I | L I I I I I T I I I I I I I I | | |
Dam 7 — S g L g N
ol | | I | | | | | | [ | | | | | | | | | | |
izl | I | | | | | U | | | | [ | | | | |
Do — Ly - 1 41 41 1Ly L1 __ L 1 __ L1 L1 __1__1L__I__
[ | [ | | | | | [ | | | | [ | | | | | |
' o 4 o ' + ' +
Command 15t Autc Fetrech! 2nd 2uso Retrech’ Any
Commared P —— Command
Inputc must be Mods Regicier
Etaible for 24 Command
s BN Don't Care
Hobe"- The Auio Refrech command oan be Iccwe before or after Mode Regicter 324 command
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4Mx32bit Synchronous DRAM (SDRAM)

CHIiPLU CS53SD128

8.5 Self Refresh Entry & Exit Cycle

TO T1 T2 T3 T4 T5 16 T7 T8 T9 TI0 T11 T12 T13 T14 T15 T16 T17 T18 T19

RAS#
CAS#
WE#

BAD,1

A10

AD-A9, 3
A1l b

DaMm

DQ

m Don’t Care

Note:
To Enter SelfRefresh Mode

1.
2.
3.

4.

CS#, RAS# & CAS# with CKE should be low at the same clock cycle.
After 1 clock cycle, all the inputs including the system clock can be don't care except for CKE.
The device remains in SelfRefresh mode as long as CKE stays "low".

Once the device enters SelfRefresh mode, minimum tRAS is required before exit from SelfRefresh.

To Exit SelfRefresh Mode

5.
6.

System clock restart and be stable before returning CKE high.

Enable CKE and CKE should be set high for valid setup time and hold time.

CS# starts from high.

Minimum tXSR is required after CKE going high to complete SelfRefresh exit.

4096 cycles of burst AutoRefresh is required before SelfRefresh entry and after SelfRefresh exit if the system uses burst

refresh.
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4Mx32bit Synchronous DRAM (SDRAM)

CHiPLU CS53SD128

8.6 Clock Suspension During Burst Read (Using CKE)_(Burst Length=4, CAS# Latency=2)

TO 71 T2 T3 T4 T5 T6 T7 T8 T9 T10 T11 T12 T13 T14 T15 T16 T17 T18 T19 T20 T21 T22

XX T Y

8] _I_ZJ_ 1 01— 1
| | |
Agtieate Fead Clook fuspend  Clook Sucpend Clook Bucpend
Command Comenand 1 Cyols 2 Cyoles 3 Cyoles
Bank A Bank &
B Don't Care
27 Rev. 1.0

Chiplus reserves the right to change product or specification without notice.



4Mx32bit Synchronous DRAM (SDRAM)

CHiPLU CS53SD128

8.7 Clock Suspension During Burst Read (Using CKE)_(Burst Length=4, CAS# Latency=3)

TO T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 T11 T12 T13 T14 T15 T16 T17 T18 T19 T20 T21 T22

| | | |
I I I I
CKE FI | | |
! : | |

o NN/

AUEPAEZEZ A I E R EEEEEEIHREEIEEEERIRAN
| | | | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | | | |
DQM al T T T T T T T T T T T T T T T T T T T T T |£
| | | | | | | | | | | | | | | | | | | | | | |
I I R e N e s # I N N
S A K2 X T T
T T 1
Agthrates Fead Chool Bwepend Clook Jucpsnd ook Sucpand
;nl..ﬂ. d Elarlln!. # Gyule ZCyales 3 Eysiee
BN Don't Care
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CS53SD128

=4)

T10 T11 T12 T13 T14 T15 T16 T17 T18 T19 T20 T21 T22

T8 T9

T7

TG

4Mx32bit Synchronous DRAM (SDRAM)

T3 T4 Th

T T1 T2

8.8 Clock Suspension During Burst Write (Using CKE)_(Burst Length

CHIPLUS

ry

Rev. 1.0

B Don't Care

Chook Bucpend

T
Ciook Suspend
3 Cyoles
29
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CHiPLU

4Mx32bit Synchronous DRAM (SDRAM)

CS53SD128

8.9 Power Down Mode and Clock Suspension_(Burst Length=4, CAS# Latency=3)

TO T T2 T3 T4 T5 T6 T/ T8 T9

e [ R N

T10 T11 T12 T13 T14T15 T16 T17 T18 T19 T20 T21 T22

| | | 1 1 1 1 | 1 1 | | 1 | 1 | 1 | | | | |
| | | | | | |
L N T T S S U S S S S |
| | | | | | | | | | | | | | | | | | | | | | |
Hi-ZI | | | | | | | | | | | | [ ] | | | | | | |
et I PR IS Y N B N | “ N [ I R AN Y IR R S
DQ | | | | | | | | @@ @ | | | | | | | |
. + P + . . + T . + T T b . SREcHARGE . +
:u‘hv:rtu “T STANDEY T F;mm‘lmm :::_: Sucpansion E:ﬁ,ﬂ Sucpencion ;n?nam: ETAMDEY m;?ﬂ
Eank & Bank & Bank &
Power Down Poweer Down + Command
Mcde Eniry Wode Extt m;::" m Don't Care
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4Mx32bit Synchronous DRAM (SDRAM)

CHIiPLU CS53SD128

8.10 Random Column Read (Page within same Bank)_(Burst Length=4, CAS# Latency=3)

TO T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 T11 T12 T13 T14 T15 T16 T17 T18 T19 T20 T21 T22

| |
| | | | | | | | | | | | | | | | | | | | | | |
e LU N N N T N N U NN N N N N AN N N N A N N N O
| | | | | | | | I | | I I | I | | | | | | | |
1 1 1 _|/— 1 |1 R I I I I |
00 MR b b L NN XN+ — - 4~ 4 =
An‘ﬂtﬂtﬂ RIIII‘.I RIITHI R}TH‘.I PFJI‘W MI:I‘T’III Flutl:l
Comenand Command Command Command ‘Command Command Command
Eank A Bank & Eank & Bank & Eank A Bank A Bank A
BN Don't Care
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CS53SD128

4Mx32bit Synchronous DRAM (SDRAM)

CHIPLUS

=4)

Random Column Write (Page within same Bank)_(Burst Length

8.11

T10 T11 T12 T13 T14T15 T16 T17 T18 T19 T20 T21 T22

T3 T4 T5 76 T7 T8 T9

™ T1 T2

BN Don't Care
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4Mx32bit Synchronous DRAM (SDRAM)

CHiPLU CS53SD128

8.12 Random Row Read (Interleaving Banks)_(Burst Length=8, CAS# Latency=3)
TO T T2 T3 T4 15 T6 T7 T8 T9 T10 T11 T12 T13 T14T15 T16 T17 T18 T19 T20 T21 T22
CLK _I_I_I_ MLI_LI_LI_L

NN TN T T

cs#

RSN Don't Care
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. 4Mx32bit Synchronous DRAM (SDRAM)
CHIiPLU

CS53SD128

8.13 Random Row Write (Interleaving Banks)_(Burst Length=8)

TO T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 T11 T12 T13 T14 T15 T16 T17 T18 T19 T20 T21 T22

CLK _HJJMW_WMLM

I I I I I
I I I I I
| | | | |

CKE Hm| I I b I I
| | | | |
I I I I I

\_;_/

*i-if.‘ff

TN/

N |

A\
|
=X

A10
i
AD-A e\ AR
2040, NN S _ _
pom NE=HA— 1111 I“—'—I"' S "f_'_"l i i, it"_"{_'i i
i : : : : | | | | | | i | i | o i o | |
Hi-Z
m—+:+@@@@@@@@@@@@@@@@@@@@
A.uultm wnlu $-dn wnit PrmTha.rnﬂ .quhtrln 'M'Iu Pmrunp
Command Command (= d L= d Coemimand Command
Bank & Eank A Bﬂﬂh B Eank B Bank A Eank A Bank & Eank B
“twr>tws (Min.) BN Don't Care
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4Mx32bit Synchronous DRAM (SDRAM)

CHiPLU CS53SD128

8.14 Read and Write Cycle (Burst Length=4, CAS# Latency=3)

TO T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 T11 T12 T13 T14T15 T16 T17 T18 T19 T20 T21 T22

CLK _!_L!_U_U_U_U_U_U_U_Llwrlﬂrlwrl_rl_ﬂ
| |
CKE ¥ |
| |
Cs# =,
| |
'\

M

Au‘b‘ta'h Rptﬂ 'mrh Tli'ﬂ'rlrl:lla T Tru-FltndDua
Comimand Command Commaand I Macksd with a e Mackad with a
Bank A Bank & Eank & Zaro ook L Two Clook
Latenoy P d Latenay
Bank A BN Don't Care
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4Mx32bit Synchronous DRAM (SDRAM)

CHIiPLU CS53SD128

8.15 Interleaved Column Read Cycle (Burst Length=4, CAS# Latency=3)

T T1 TI T3 T4 T5 T6 T7 T8 T9 T10 T11 T12 T13 T14 T15 T16 T17 T18 T19 T20 T21 T22

Na@ @ WaeN\Na e\
| HEI__I_.I | | | | | | | | | | | | | | | | | |
oL NG N T U N N N S S N N AN SN N A S S N B N W
| | | | | | lg. | | | | | | | I | I | I : : : :
izl | [ | |
pQ -~ Ll L @ﬂ@@@@@@.@@ﬂ@@ T
ﬂﬂﬂtﬂh R::u T Huau R::u Fl-ltrl mtu Pﬂjhlml- Prr?hm'nﬂ
Command Command| Co dC c d G d Command  command
Bank & Bank & Bank B Bank B Bank B Bank & Bank B Bank &
Acttvats
S BN Don't Care
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4Mx32bit Synchronous DRAM (SDRAM)

CHIiPLU CS53SD128

8.16 Interleaved Column Write Cycle (Burst Length=4)

™ T1 TE T3 T4 T5 T6 T7 T8 T9 T10 T11 T12 T13 T14 T15 T1ET1TT1ET1Q TfZ[I T21 T22
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4Mx32bit Synchronous DRAM (SDRAM)

CHIiPLU CS53SD128

8.17 Auto Precharge after Read Burst (Burst Length=4, CAS# Latency=3)

TO T T2 T3 T4 15 T6 T7 T8 T9 T10 T11 T12 T13 T14T15 T16 T17 T18 T19 T20 T21 T22

o YU UUUH UYL

| | | | | : : : | : : | | | | | | : | | | | |
I - K~
R s A N T T 0 R e IR R N S S B
CS# X X X X } C X | | | | | |
A A A YA A N

AQ-A9, )

= ANNNNNNNN DA

| | | | | | | | | ] | | | | | | |
| | | | | | | | | | | | | | | | | | |
Dam ] ] ] 1 ] ] ] ] 1 ] | i ] ] ] ] ] ] ] ]
| | | | | | | | | | [ | | | | | | | |
i =l | | | | i | | | | | | |
Hi-Z
e e i el bl sl B G0 €0 €0, 60,60 6. €060 €0 €0 €0 CO =R R CD C) €O,
Anl:ltllu m.t H;ruwm: H:tu with Mt\'a'h ma;mm
Commarnd Commiand Auto Prechange Aurto Precharge Commiand Ao Precharge
Bani A Bank & Commarsd Command Bank B Command
Aatteain Bank B Bank & Eank B
Ccommared
Bank & BN Don't Care
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4Mx32bit Synchronous DRAM (SDRAM)

CHIiPLU CS53SD128

8.18 Auto Precharge after Write Burst (Burst Length=4)

TO T T2 T3 T4 T5 T6 T7 T8 T9 T10 T11 T12 T13 T14T15 T16 T17 T18 T19 T20 T21 T22

ok Y YU UUUYYL UL ULL

| | | | | |
e S T e T
CKE W 0 0 |ﬁrj | ':ﬁ:' [ T T
T T R T RN IR B S Lol pEmRA
cs# W: - | A—t— | S A A—
A T N N |\_;_/| | |\_:_/| ' I\‘I'/I |\_:_/| T
Lo [ Lo I Lo [ T

=)

| | | | | | | | | | | | |
| | | | | | | | | | \ | | | | | | | |
DQM | | | | 1 | | | | | | | | | | 1 | |
| | | | | I | | I I 1 | I | | | | | |
. ol 1 1 | | I | | | | |
H|-2
00 Ll L GaEEAeaeE)EXeREaEEaE - — L - -CAENEE- - -
Mﬂtlu wnt "IIF with wtu with A;yau 'M'Itwlh
Coemimansd Commeaned #uio Prechargs Ao Prechangs Comenand B ubo Preahargs
Bankk & Bank & Command Command Eank B Command
Aotivate Bank B Bank A Bank B
Barn e BN Don't Care
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4Mx32bit Synchronous DRAM (SDRAM)

CHiPLU CS53SD128

8.19 Full Page Read Cycle (Burst Length=Full Page, CAS# Latency=3)

TO T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 T11 T12 T13 T14T15 T16 T17 T18 T19 T20 T21 T22
ok Yy yyuyuuuyyuyyyyyyuiJyu YL

NN/ N NN

| |
| | | | | | | | I | | | | | | | H—I'—"'—I—H | |
| | | | | | | | | | | | | | | | | | | | |
Dam &I ] ] ] ] ] 1 ] IR ] ] ] 1 ] ] ] ] i 1 ] ] ﬁ
| | | | | | | | [ | | | | | | | | [ | | |
i-ZI | | | | | L | | | | | |
— 1 1 01— 1 _1 gL —1— L 1 _
e b N X NN+ — = =+ — |
Znthvaie m.: Au‘hTabI F|.|Tarl pr:w An‘htah
Commansd Commesned Comenand Cormmaned Command Command
Bank & Eank & Bank B e buret ooumiur wrape Bank B Bank B Bank B
from the highest order
Ceiress Baak 50 Burct Stop m Don't Care
E:m;m: mm:ro‘{ Conmand
Full Page burst operation does not
twrmirabe when the burct Isngth 6 caticied:
thee burst tar Inar and oot
EBurcting tth e
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4Mx32bit Synchronous DRAM (SDRAM)

CHiPLU CS53SD128

8.20 Full Page Write Cycle (Burst Length=Full Page)
T0O T T2 T3 T4 T5 T6 17 T8 T9 T10 T11T12T13 T14T15 T16 T17 T18 T19 T20 T21 T22
o 7 S

The buret eountsr wraps B T B0
from the higheet order Full Fage bt operation doss not Command D 3
on't Care
FRQe A0CGE DAk 00 T80 gyt ham the bursd lengih Io cabiched; m
during thic Hme irtsrval the burzd bar Inar and gont
Burctng baginning with the ciaring sddreco
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4Mx32bit Synchronous DRAM (SDRAM)

CHiPLU CS53SD128

8.21 Byte Read and Write Operation (Burst Length=4, CAS# Latency=3)

TO T™ T2 T3 T4 T8 T6 T7 T8 T9 TI0 T11 T12 T3 T14 T15 T16 TI7 T18 T19 T20 T21 T22

CLK

CKE

CS5#

RASEZ

CASE

WE=

BADA

A10

AD-A9,
A1

LDGQM

uDam

m Don't Care
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4Mx32bit Synchronous DRAM (SDRAM)

CHIiPLU CS53SD128

8.22 Random Row Read (Interleaving Banks)_(Burst Length=4, CAS# Latency=3)

TO T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 T11 T12 T13 T14 T15 T16 T17 T18 T19 T20 T21 T22

w (LU UL UL L L L

| | |
| | | | | | | | [ | | | | | | | | 1 | ! |
CKE  raghl I I I I I [ Beginiuta | (| [ Beginauta T 4 I I I Begin AutaT 0 [ Begin 2artc |
I I I I | I | Presharge | 5 | | Preshage | 5 | I I | Precharge | g | | Fmohage |
I I I I | I | BankB 0 | BamkA ot I I | BankB o 0| | Banka
| | | { | Ol | |
| | |

I
I

]

: ' [ |

-+ @@@@@@@ - @@@@@@@@ -

|
DQG - L 1
| |
MI:IT‘III AIﬂvu Hﬂ*;ﬂ A:i.'uu Aotivate Rﬂtﬂ m+ B
Commard Comenand Bank & Commansd Command Bank & Command
Bank B Asad  Bank & whh Autc Bark B Bank A with Auto Bank B
Bank B Precharge Fead Prechargs
e o SN Don't Care
Prachargs
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4Mx32bit Synchronous DRAM (SDRAM)

CHIiPLU CS53SD128

8.23 Full Page Random Column Read (Burst Length=Full Page, CAS# Latency=3)

TO T1 T2 T3 T4 T5 T6 T/ T8 T9 T10 T11 T12 T13 T14 T15 T16 T17 T18 T19 T20 T21 T22

cve —{ L LU L L UL UL L L L L L L L

TN/ NN TN

i I \ : : I 4 X I A A I A i
| | | | | | | | | | | | | | | | HLI——I—H | |
DAM B\, | H 1 1y I N T T T N T S N T N T M I B A A W
| | ! | | | | | | | | | | | | | | | | | | | |
wigl = Ll
b ) )X X)) 4 — I+ — 1= -
Auhtm mtw T ﬁu-.muf T RIIH Hiﬂ mj;n PTNL'DI MTivah
Comemand Commansd Command Command Commansd Gommand Command Bank B Command
Bank A Eank B Bt EBank B Ao Eank B Bank A Eank B [Frechangs Temination] Eank B
s el BN Don't Care
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4Mx32bit Synchronous DRAM (SDRAM)

CHiPLU CS53SD128

8.24 Full Page Random Column Write (Burst Length=Full Page)

™ T T2 T3 T4 T5 T8 T7f T8 T9 T10 T11 T12 T13 T14 T15 T16 T1T T18 T19 T20 T21 T22

: (Cars)oarfoereyoarylorsaonXosss) RS -+ -
R 'uﬁ.'u.t,"mt."‘[mtm"mtm'

Coammand Comimand Coammand Comenand Command Command Command Sank B command
Bank & Bank B Bank B Bank B Banik & Eank B [Prechangs Temination] Bank B
]
e d ‘Wirite Duda .
Bank A Eomnand semecked [N Don't Care
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4Mx32bit Synchronous DRAM (SDRAM)

CHIiPLU CS53SD128

8.25 Precharge Termination of a Burst_(Burst Length=4, 8 or Full Page, CAS# Latency=3)
TO T T2 T3 T4 T5 T6 T7 T8 T9 T10T11 T12 T13 T14T15 T16 T17 T18 T19 T20 T21 T22

CKE  Fian
|

| |
I I
| |
| |
cs# —
| |

Praghargs Tamination
Commang  Of 3 Asad Burct
Bank &

B Don't Care
9. Order Information
[
L 1
Package: Speed:
V: 86L TSOPIH-400mil 6: 166Mhz
5: 90 ball TFBGA-8x13mm 7143 Mhz
Temperature:
C (Commercial): 0~70°C |-
| {(Industrial): -40~85°C
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4Mx32bit Synchronous DRAM (SDRAM)
CS53SD128

CHiPLU

10. Package Outline Dimensions:

86L TSOP2-400mil

ﬂgTFIﬂIEEEFHHHH :gﬂlﬂlﬂlq

[DoRONo0o0naoNnooD
=T

A

4 S

Symbol Dimension in inch Dimension in mm

Min Normal Max Min Mormal Max
A 0.047 1.20
A1 0.002 0.004 0.008 0.05 0.10 nz
A2 0.035 0.039 0.043 09 | 1.1
B 0.007 0.009 0.011 017 0.22 0.27
c 0.005 0127
D 0.87 0.875 0.88 2209 22.22 2235
E 0.385 0.400 0.405 10.03 10.16 10.29
=] 0.0197 0.50
HE 0.455 0.463 0.471 11.56 1176 11.96
L 0.01E 0.020 0.024 0.40 0.50 0.60
L1 0.0315 0.80
5 0.024 0.61
¥ 0.004 0.10
] 0 ] ] 8

Notes:

1. Dimension D&E do not include interlead flash.
2. Dimension B does not include dambar protrusion/intrusion.
3. Dimension S includes end flash.
4. Controlling dimension: mm
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CHiPLU

4Mx32bit Synchronous DRAM (SDRAM)

CS53SD128
90 Ball TFBGA-8x13x1.2mm
. D _ [
PIN #1 e ‘
== F
N . H.f—! <
4>¢r9 o0 T—
ooo o000
OO0 O0o0
000D 000 "
OO0 o006
o0 {JDGE[
000 000 -
— Led — 696 T—e081T— |
000 0qQo
558 1 293\%
Q00 Q00
o000 000
000 ooo i
J 000 | O o4
Top View Bottom View
- . —
_.._\..'_"I e = . S ! -
/e v EX
i i i / ] 1
ar olde View — A —
0.125]C - <
SlZE pETAIL : "A
Dimension in inch Dimension in mm
Symbol Min Nom | Max Min | Nom | Max
A -- -- 0.047 -- -- 1.20
Al 0.012 | 0.014 | 0.016 | 0.30 | 0.35 | 0.40
A2 0027 [ 0029|0031 | 069 | 0.74 | 0.79
C 0.007 | 0.008 | 0.010| 017 | 021 | 0.25
D 031103150319 | 7.90 | 8.00 | 8.10
E 0508|0512 | 05161290 13.00 | 13.10
D1 -- 0.252 -- -- 6.40 --
E1 -- 0.441 -- -- 11.2 -
e -- 0.031 -- -- 0.80 --
b 0.016 | 0.018 | 0.020 | 0.40 | 0.45 | 0.50
F -- 0.126 -- -- 3.2 -
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