Features

* Organization
- 131,072 words x 32 bits X 2 banks
« Fully synchronous
- All signals referenced to positive edge of clock
« Internal pipeline operation
- Column address can be changed every clock cycle
» Two internal banks controlled by BA (bank select)
» High speed
- 150/ 133/ 100 MHz
- 6.5/7/ 9 ns clock access time
* 1024 refresh cycles, 16 ms refresh interval (Auto or Self)
» Auto precharge and Auto refresh modes
» Two color registers

Pin arrangement

* Burst read, single write operation

* LVTTL compatible I/ O
* 3.3V power supply

» JEDRC standard package, pinout and function

- 100-pin PQFP

» Read/ write data masking

* Programmable burst length (1/2/ 4/ 8/ full page)
* Programmable burst sequence (sequential/ interleaved)
* Programmable CAS latency (1/2/ 3)

» Graphics features
- SMRS cycle

- Block write (8 columns), write per bit

Pin designation

—o o
N = 0 o 1 o gl
e DQMO to DQM3 Output disable/ write mask
D31 — 80 7 DQ28 .
Voo 2 79 V. A0 to A8 Address inputs
=k RES®
> .
b b4 =t BA Bank select input
S RER
[= =] 2
\I?C%lﬂgz g 33 EV(_Y_% DQO to DQ31 Input/ output
=
D17 10 715 Do14 RAS Row address strobe
Dot3e 12 605 033 s
12 -
poto 13 ASALCI56K3250 8 = pO12 CAS Column address strobe
Vece™S 14 67 ='VCCQ = .
Vo 15 QFP (14mm x 20mm) 663 Vss WE Write enable
Vs 16 65 Voo |
0 17 64 2 .
%71 EE ab %10 (e Chip select
Vo= 19 623 Vs
23 20 61 |5 D
%732 21 B D8 Veo Ve Power (3.3V+ 0.3V)
=22 =V,
Bl 23 BE VR Vss Vaso Ground
DOM2 = 24 57 |2 DQM3
3 -
il Pl P e CIK Clock input
RASH 27 54 | CKE
328 53 B D CKE Clock enable
BAE29 52 NC
N30 snermaccansnonrac | DSF Special function enable
NN AN NN NN SESESE ST ST ST ST ST ST S VN
TO0O0OOOoooooooooooo .
EECEEgssss s P VREF SSTLreference voltage input
Selection guide
Symbol -130 -133 -100 Unix
Bus frequency Tax 150 133 100 MHz
Maximum clock access time 9% 6.5 7 9 ns
Minimum address setup time tag 2 2.5 2.5 ns
Minimum address hold time tAl L5 15 1.5 ns
Minimum row cycle time tre 60 67.5 78 ns
Maximum operating current I 300 275 185 mA
Maximum CMOS standby current, self refresh Iaos 3 3 3 mA
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ASALC256K3250

Functional description

The ASALC256K3230 is a high performance 8 megabit CMOS Synchronous Graphics Random Access Memory (SGRAM) organized as
131,072 words x 32 bits x 2 banks. Very high bandwidth is achieved using a pipelined architecture where all inputs and outputs are
referenced to the rising edge of a common clock. Programmable burst mode can be used to read up to a full page of data without selecting a
new column address.

The two internal banks can be alternately accessed (read or write) at the maximum clock frequency for seamless interleaving operations. This
provides a significant advantage over asynchronous HDO and fast page mode devices.

This SGRAM product also features a programmable mode register, allowing users to select read latency as well as burst length and type
(sequential or interleaved). Lower latency improves first data access in terms of CIK cycles, while higher latency improves maximum
frequency of operation. This feature enables flexible performance optimization for a variety of applications.

DRAM commands and functions are decoded from control inputs. Basic commands are as follows:

« Mode register set * De-activate bank * Deactivate all banks * Select row, activate bank
« Select column, write « Select column, read « Deselect, power down ¢ CBR refresh
« Auto precharge with read/ write * Self refresh * Block write « Write per bit

« Special mode register set

The 8 Mb SGRAM device is available in a 100-pin PQFPR It operates with a power supply of 3.3V + 0.3V Multiple power and ground pins are
provided for low switching noise and EMI. Inputs and outputs are IVTTL compatible.

Logic block diagram

CLK —|
CKE —|

Clock generator

| T |
BA Bank select
A[8:0] Row
address
=N buffer Bank A 128Kx32

(256 col x 32)

> Mode register

Refresh
counter

Row decoder

Bank B 128Kx32

| (256 col x 32)

Sense amplifier
¢ ——
5 Column decoder and
RAS —+| g 9 L, Column latch circuit
é % address
= buff .
TAS —| 'E |:> el utler @ {7 Block. write EE
g £ color register (0:1) 2
g 9] | 5
WE —— 8§ Buzst Data control circuit <:> é E.
urs 5 5
counter I fé —g <:>
DSF — > k| & [pQos
Mask (WPB) 5
j=%
=

Write A - register
control
t

DQM
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Recommended operating conditions

Parameter Syrabol Min Nominal Max Unit
Voo Voo 3.0 33 3.6 v
Supply voltage
PPy ® GND 0.0 0.0 0.0 v
V, 2.0 - Voc+ 03 'V
Input voltage 1 <«
N -0.57 - 0.8 v
V 2.4 - - v
Output voltagei o
VoL - - 0.4 A\
Ambient operating temperature Ty 0 70 °C
TVlein = -1.5V for pulse widths less than 5 ns.
Hop = -2mA, and I = 2mA
Recommended operating conditions apply throughout this document unless otherwise specified.
Absolute maximum ratings
Pararneter Syrabol Min Max Unit
Input voltage Vins Vout -1.0 +4.6 A%
Power supply voltage Voo Voo -1.0 +4.6 A%
Storage temperature (plastic) Tsrg -55 +150 °C
Power dissipation Pp - 1 w
Short circuit output current Tout - 50 mA

Stresses greater than those listed under Absolute Maxinuwen Ratings may cause permanent damage to the device. This is a stress rating only and functional operation
of the device at these or any other conditions outside those indicated in the operational sections of this specification is not implied. Exposure to absolute max-
imum rating conditions for extended periods may affect reliability.
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DC eledrical characteristics

-150 -133 -100

Parameter Symbol  est conditions Min  Max [ Min  Max | Min  Max [ Unit Notes

OV<V,, < Vo
Input leakage current I, Pins not under test = OV -3 +3 -3 +3 -3 +3 HA
Output leakage current IoL Doyrdisabled, OV 'V, < Vg -3 +3 -3 +3 -3 +3 uA
Operating current T tre2 min, IOL= OmA, CL=3 - 300 - 275 - 185 mA 1
(one bank active) 1 burst length = 1 CL=2 _ 275 _ 250 _ 175
Precharge standby current locp CKE< V(max), tcg= 15 ns - 3 - 3 - 3 mA
(power down mode) Toeps CKE & CIK £ Vi (max), tog = o° - 3 — 3 - 3 mA

CS2 Viy(min), CKE2 Vig(min),

Ioon toe= 15 ns; input signals changed - 45 - 45 - 45 | mA

Precharge standby current

once during 30 ns

(non power down mode) Vil ) Normin)
CIK< max), CKE2> min

i > IH > _ _ _

Lecans teg = oo; input signals stable 20 20 20 | mA

Active standby current losp CKE< Vp(max), tcg = 15 ns - 3 - 3 - 3 mA
(power down mode) Toesps CIK, CKE< Vj(max), teg = o0 - 3 — 3 - 3 mA
CKE2 Vig(min), CS2 Vig(min),
Active standby current IomsN teg= 15 ns; input signals changed - 50 - 50 - 50 | mA
(non power down mode, once during 30 ns
one bank active) CKE> Viy(min), CIK> Vi (max)
2 Vi , 2 Vi > _ _ _
Lacans teg = °°; input signals stable 25 % 25 | mA
. Io.= 0 mA, Page burst CL=3 - 225 - 200 - 190
Operating current Iow  All banks activated mA 12
(burst mode) tom = topp(mi CL=2 - 175 - 150 | - 140
oo = tocp(min)
frosh ) CL=3 - 180 - 150 — 150
Refresh current tre 2 tpe(min mA 3
lass Re= trd =2 - 150 | - 130 | — 130
Self refresh current 1008 CKE<0.2V - 3 - 3 - 3 mA

* CL = CAS latency

1 This parameter depends on output loading and cycle rates. Measured with outputs open, inputs only change one time during tcg (min).
2 Assumed teep (min)

3 Refresh period = 16ms
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AC parameters common to all waveforms

AS4LC256K32350

CAS -150 -133 -100
Symbol  Parameter latency  Min  Max | Min  Max [ Min  Max | Unit Notes
tRRD Row active to row active delay 6.5 - 7.5 - 10 - ns 1
trReD RASto CASdelay time 20 - 22.5 - 30 - ns 1
trp Row precharge 20 - 22.5 - 30 - ns 1
trAs Row active 40 120K| 45 120K| 60 120K| ns 1
tre Row cycle time 60 - 67.5 - 90 - ns 1
Last data in to new column address
tepr delay 1 - 1 - 1 — CIK 2
tRDL Last data in to row precharge 1 — 1 — 1 — CLK
tRDL Last data in to burst stop 1 - 1 - 1 - CIK
Column address to column address
tam delay 1 - 1 - 1 — CIK 3
3 6.7 - 7.5 - 10 — 4
tek CILK cycle time ns
2 10 - 12 — 15 1000 4
. 3 - 6.5 - 7.0 - 9.0 4,5
tac CIK to valid output delay ns
2 - 7.5 - 10 - 12 4,5
ton Output data hold time 35 - 35 - 35 - ns
tou CIK high pulse width 3.0 - 3.0 - 35 - ns 6
taL CIK low pulse width 25 - 3.0 - 35 - ns 6
tg Input setup time 2.0 - 2.5 - 2.5 - ns 6
ty Input hold time 1.5 - 1.5 - 1.5 - ns 6
tgz CIK to output in low Z 3 - 3 - 3 - ns 5
teqz CIKto output in high Z 35 6.7 35 7.5 35 10 ns
1 Minimum clock cycles = (Minimum time / clock cycle time) rounded up
2 Minimum delay required to complete write.
3 Column address change allowed every cycle.
4 Parameters dependent on CAS latency.
5 Iclockrising time > Ins, (tr/ 2-0.5)ns should be added to parameter.
6  If(tr and tf) > Ins, [(tr+tf)/ 2-1]ns should be added to parameter.
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Operating modes

Command CRE., CKE, 5 RAS CAS WE DSF DOM BA A8 AV-AD Note
Mode register set H X L L L L L X Op code 1,2
Special mode register set H X L L L L H X Op code
Auto refresh H H L L L H X X X X X 3
Entry H L L L L H X X X X X 3
Self refresh L H H H X X X X X 3
Exit L H
H X X X X X X X X 3
L X v
Bank activate H X L L H H row address ——
w/ WPB H X v
Auto precharge disable L 4
Read e H X L H L H X X Vv — ®umn
Auto precharge enable H address 45
Auto precharge disable L 4
Write Lkl H X L H L L L X vy —— cum
Auto precharge enable H address 435
Auto precharge disable L
Block write P H X L H L L H X vy —coumm ___
Auto precharge enable H address
Burst stop H X L H H L X X X X X 6
Slected bank vV L
Precharge H X L L H L X X X
Both banks X H
- H L H X X X X X X X
i r
Clock suspend or active y L v v v X X X X
power down
Exit L H X X X X X X X X
H X X X X X X X
FEntry H L
Precharge power down L H H H X X X X
mode H X X X X X X X
Exit L H
L v v v X X X X
DQM H X X X X X v X X X 7
Deselect device H X H X X X X X X X X
No operation H X L H H H X X X X X

1 OP= operation code
AD~ A8, BA see above.
2 MRScan be issued only when both banks are precharged. Anew command can be issued 2 clock cycles after MRS,
3 Auto refresh functions similarly to CBR DRAM refresh. However, precharge is automatic.
Auto/ self refresh can only be issued after both banks are precharged.
4 A8: bank select address. If low during read, write, row active and precharge, bank Ais selected.
If high during those states, bank B is selected. Both banks are selected and A8 is ignored if A7 is high during row precharge.
5 Anew read/ write command cannot be issued during a burst read/ write with auto precharge.
It must be issued after the end of the burst. Anew row active command can be issued after tgp from the end of the burst.

6  Burst stop command valid at every burst length.
7 DQM sampled at positive edge of CLK Data-in may be masked at every CLK(Write DQM latency is 0).
Data-out mask is active 2 CLK cycles after issuance. (Read DQM latency is 2).
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Mode register fields

Register programmed with MRS

Address BA A8 A7 A6 A5 A4 A3 A2 Al AO

Function Write mode CR IT mode BT burst length
RFU = 0 during MRScycle.

Write burst length Burst type

0 0 Normal 0 Sequential
1 0 Multiple burst with single write 1 Interleaved

Color register

0 One color

1 Two color

0 0 0 Reserved 0 0 0 1

0 0 1 1 0 0 1 2

0 1 0 2 0 1 0 4

0 1 1 3 0 1 1 8

1 X X Reserved 1 X X Reserved’
TBurst length = full page when A2~A0 = 1.
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Burst sequence (burst length = 2)
Ynitial address
AD Sequential Intetleave
0 0 1 0 1
1 1 0 1 0
Burst sequence (burst length = 4)
Initial address
Al AD Sequential Interfeave
0 0 0 1 2 3 0 1 2 3
0 1 1 2 3 0 1 0 3 2
1 0 2 3 0 1 2 3 0 1
1 1 3 0 1 2 3 2 1 0
Burst sequence (burst length = 8)
Initial address
A2 Al AD Sequential Interleave
0 0 0 o 1 2 3 4 5 6 710 1 2 3 4 5 6 7
0 0 1 1 2 3 4 5 6 7 0 1 o 3 2 5 4 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 o 7 6 5 4
1 0 0 4 5 6 7 0 1 2 3|14 5 6 7 0 1 2 3
1 0 1 s 6 7 o0 1 2 3 4|5 4 17 6 1 o 3 2
1 1 0 6 7 o 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
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Pin descriptions

Pin

Name

Description

CIK

System clock

All operations synchronized to rising edge of CLK CLK driven by the system
clock, increments the internal burst counter and controls output registers.

Clock enable

Controls CLK input. If CKEis high, the next CIKrising edge is valid. If CKEis
low, the internal clock is suspended from the next clock cycle and the burst
address and output states are frozen. If both banks are idle and CKE goes low,
the SGRAM will enter power down mode from the next clock cycle. When in
power down mode and CKEis low, no input commands will be acknowledged.
To exit power down mode, raise CKEhigh before the rising edge of CILK

Chip select

Enables or disables device operation by masking or enabling all inputs except
CLK, CKE, DQM. Input commands are ignored when CS= High.

Address

Row and column addresses are multiplexed. Row address: A0~ A8 during
Active command. Column address: AO~ A7 when CAS is active; A8 enables/
disables Auto Prechage.

Bank select

Memory cell array is organized in 2 banks. BA selects which internal bank will
be active. BA is latched during bank activate, read, write, mode register set,
and precharge operations. Asserting BA low selects Bank A; BA high selects
Bank B.

Row address strobe

Enables row access and precharge operation. When RAS is low, row address is
latched at the rising edge of CLK

Column address strobe

Fnables column access. When CAS is low, column address is latched at the
rising edge of CLK

3
esl

Write enable

Fnables write operation and row precharge operation. When WEis low, input
data is latched starting from CAS

DQMO-~3

Output disable/ write mask

Controls I/ O buffers. When DQM is high, output buffers are disabled during a
read operation and input data is masked during a write operation. DQM
latency is 2 clocks for Read and 0 clocks for Write.

DQO~DQ31

Data input/ output

Data inputs/ outputs are multiplexed. Input mask for Writer-per-bit; column
address mask when block write is active.

Special function variable

Enables block write, write-per-bit, and/ or special mode register load.

Vb Vss

Power supply/ ground

Power and ground for core logic and input buffers.

Vino/ Vsso

Data output power/ ground

Power and ground for data output buffers.
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Device operation

Command Pin settings Description
The following sequence is recommended prior to normal operation.
1. Apply power, start clock, and hold all inputs high.
After power-up, pause for a minimum of 100us.
Power up Drive CKE high prior to a positive clock edge; all others NOP

3. Precharge both banks.
4. Perform a minimum of 2 auto refresh cycles to stabilize internal circuitry.
5. Perform Mode Register Set command to initialize mode register.

CS= RAS= CAS= WE=

Mode register set low; AD~ A8 = opcode

The mode register stores the user selected opcode for the SGRAM operating
modes. The CAS latency, burst length, burst type, test mode and other vendor
specific functions are selected/ programmed during the Mode Register Set
command cycle. The default setting of the mode register is not defined after
power-up. Therefore, it is recommended that the power-up and mode register
set cycle be executed prior to normal SGRAM operation. Refer to the Mode
Register Set table and timing for details.

Special mode
register set

Use this command to load the mask and color registers used in block write
and masked write cycles. Control information is applied to address inputs;
data to be written to color or mask registers is applied to DQs. If A6 = 1, and
all other inputs are 0, color register 0 receives DQ data. If A6 = A7 = Mode
Register M7 = 1, color register 1 receives DQ data. If AS = 1 and all other
address inputs are 0, mask register receives DQ data.

Device deselect
and no operation CS= high

The SGRAM is deselected when CSis high. CShigh disables the command

decoder such that RAS, CAS WE and address inputs are ignored. Device
deselection is also considered a NOP. The SGRAM also performs a NOP when

(NOP) RAS, CAS, and WE = high. Since the NOP performs no operation, it may be
used as a wait state in performing normal SGRAM functions.
g: o= low; CAS= The SGRAM is configured with two internal banks. Use the Bank Activate
. WE= high; AO~ A8 = . . o .
Bank activation command to select a row in one of the two idle banks. Initiate a read or write
row address; BA = bank . . . ..
select operation after tprp(min) from the time of bank activation.
s Write-per-bit is activated during a Bank Activation command. All write or
Bank activation .
. block write cycles to the selected bank/ row are masked based on the mask
with WPB .
register.
Use the Burst Read command to access a consecutive burst of data from an
active row in an active bank. Burst read can be initiated on any column
TS= TAS= A8 = low: address.of an active row. The.burst lepgth, sequence and latency are
RAS = WE= hich: BA= determined by the mode register setting The first output data appears after
Burst read B = MEM BA= ihe CAS latency from the read command. The output goes into a high

bank select, AO~A7 =
column address

impedance state at the end of the burst (BL= 1,2,4,8) unless a new burst read
is initiated to form a gapless output data stream. Terminate the burst with a
burst stop command, precharge command to the same bank or another burst
read/ write.

CS= CAS= WE= Al0 =
Burst write low; RAS = high; A0~ A8
= column address

Use the Burst Write command to write data into the SGRAM on consecutive
clock cycles to adjacent column addresses. The burst length and addressing
mode is determined by the mode register opcode. Input the initial write
address in the same clock cycle as the Burst Write command. Terminate the
burst with a burst stop command, precharge command to the same bank or
another burst read/ write. DQM can also be used to mask the input data.

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



AS4LC256K32350

Command

Pin settings

Description

Block write

Use block write to write a single data value to a block of eight consecutive
column locations addressed by A7-A3. A Special Mode Register Set command
must occur before a block write to assign this data to the color register. Input
data on DQs is used to mask specified column/ byte combinations within the
block.

Use DQM to mask input and output data. It disables the output buffers in a
read operation and masks input data in a write operation. The output data is

DQM operation tri-stated 2 clocks after DQM assertion (2 clock latency). Input data is masked
on the same clock as DQM assertion (0 clock latency).
Burst sto CS=WE=low; RAS=  Use burst stop to terminate burst operation. This command may be used to
P CAS= high terminate all legal burst lengths.
= AR = RAS= WE= The Bank Precharge command precharges the bank specified by BA. The
low_' m__ hi h_ BA _— precharged bank is switched from active to idle state and is ready to be
Bank precharge banl’( selec?' A§~ ZA7 ~ activated again. Assert the precharge command after tgag(min) of the bank
don’t care ’ - activate command in the specified bank. The precharge operation requires a
time of tgp(min) to complete.
o PO _ T ) The Precharge All command may be used to precharge both banks
%_ A8 - \}XEh_ llgoAW_’ simultaneously. If A8 is high, BAis a don’t care and both banks are
Precharge all = o0 = AIgh; BA= simultaneously precharged. If A8 is low, BA specifies which bank is to be

bank select; AO~ A7 =
don’t care

precharged. Both banks are switched to the idle state on precharge
completion.

Auto precharge

CS= CAS= WE(write) =
low; RAS= WE (read) =
A8 = high; BA = bank
select; AO~ A7 = column
address

During auto precharge, the SGRAM adjusts internal timing to satisfy
tras{min) and tgp for the programmed CAS latency and burst length. Couple
the auto precharge with a burst read/ write operation by asserting A8 to a
high state at the same time the burst read/ write commands are issued. At auto
precharge completion, the specified bank is switched from active to idle state.
Note that no new commands can be issued until the specified bank achieves
the idle state.

When CKEis low, the internal clock is frozen or suspended from the next
clock cycle and the state of the output and burst address are frozen. If both

Clock suspend/ banks are idle and CKE goes low, the SGRAM enters power down mode at the
power down CKE = low ; .
mode entr next clock cycle. When in power down mode, no input commands are

y acknowledged as long as CKE remains low. To exit power down mode, raise

CKEhigh before the rising edge of CLK

Clock suspend/ Resume internal clock operation by asserting CKEhigh before the rising edge
power down CKE = high of CIK Subsequent commands can be issued one clock cycle after the end of
mode exit the Exit command.
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Command Pin settings Description

SGRAM storage cells must be refreshed every 64ms to maintain data integrity.
Use the Auto Refresh command to accomplish the refreshing of all rows in

both banks of the SGRAM. The row address is provided by an internal counter
which increments automatically. Auto refresh can only be asserted when both

g: - CA.S= low; banks are idle and the device is not in the power down mode. The time
Auto refresh WE= CKE= high; required to complete the auto refresh operation is tge(min). Use NOPs in th
AO~BA = don’t care equired to complete the auto refresh operation is tp{ . Use e

interim until the auto refresh operation is complete. This is the most common
refresh mode. It is typically performed once every 15.6us or in a burst of
1024 auto refresh cycles every 64ms. Both banks will be in the idle state after
this operation.

Self refresh is another mode for refreshing SGRAM cells. In this mode, refresh
address and timing are provided internally. Self refresh entry is allowed only
when both banks are idle. The external clock and all input buffers with the
exception of CKE are disabled in this mode. Exit self refresh by restarting the
external clock and then asserting CKEhigh. NOP’s must follow for a time of
trc(min) for the SGRAM to reach the idle state where normal operation is
allowed. If burst auto refresh is used in normal operation, burst 1024 auto
refresh cycles immediately after exiting self refresh.

CS=RAS= CAS= CKE=
Self refresh low; WE= high; AO~BA
= don’t care
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Mode register set command waveform

e - —
ap ——{ RE 1} MRS

Igp T Ipgc(min) ]

MRS can be issued only when both banks are idle.

Precharge waveforms

Precharge can be asserted after tgag (min). The selected bank will enter the idle state after tgp. The earliest assertion of the precharge
command without losing any burst data is show below.

(normal write; BL = 4)

o —{  WE ) { PRE }
R 2} K D, X D X D; )

ar/ \ / \ / \ / \ / \ / \ / \ / \

M — Raddta ) { me }
Pt { [N o X [CH | %}
PE2) { [N (I | o X % -
P { [N 0 X @ -

Auto precharge waveforms

A8 controls the selection of auto precharge during the read or write command cycle.

(write with auto precharge; BL = 4)

R Iy K Dy X D X D; )

Auto precharge starts

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



Power ed

ASALC256K3250

(read with auto precharge; BL = 4)
ax/ \ / \ / \ / \ / \ / \ / \ / .

M —— Reddia } [
st { D X o X [CH [V
) { [N | o X lQ; X %
D) { D X Qiz X [V | %

Auto precharge starts¥®

*The row active command of the precharge bank can be issued after tgp from this point. The new read/ write command of another activated bank can be
issued from this point. At burst read/ write with auto precharge, CASinterrupt of the same/ another bank is illegal.

Clock suspension read waveforms (BL = 8)

ClKexternal [ \ / \ / \ / \

"~
o
~
-
—
—
S —
I/

CIKinternal | \ / \ / \ / \ / \ / \ / \
o J
boM o=
I 03 S S NS S R S gy -y S 20
ClKexternal /[ \ / \ /

CILKinternal I \ / \ /

. ——

—
S~
—
~
—
~

o
o S s— ——| @ T e e @
CIRexternal — f \ / \ /  / \ / \ / \ [\
CIiinternal | \ / \ / \ / \ / \ [\
o M
pow o\
R{o X [ X 0; X [ X Os X O
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Clock suspension write waveforms

CLKexternal / \
QK internal  \
CKE
DQM
DQ X
CLKexternal / \
CLKinternal / \
CKE
DQM
Do A

CILK external /—\ / \ / \ / \ / \ / \ / \

e /e W e WY
xE
DQM
Qe DI 12 DI 1» X %X |
Read/write inferrupt iming read interrupted by read (BL = 4)
ak- | WD (N Y A WY A Y A U A VY A U
MD —{ Raddua | Raz|idta }
e — |A B )
D@ —1 |QA0 X osm X oy N\ OB Y OB }
b2 { o X o X OB X B | 0 ——
PR3 — (o, o3 05 Y o» [ OB }

toep = CASto CAS delay (= 1 (LK)
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write interrupted by write (BL = 4)

ak- \ | A W A U A VA U A W A Y
l—— tocp —>

MD —{ Writed#a { Writedata }

ADD — A Y B }

|
Qo (o Dy DB DB DB}

Te— tpL. —»|
tarp = CAS to CASdelay (= 1 (1K)
topr, = last address in to new column addres delay (= 1 CLK)

write interrupted by read (BL = 4)

ak [\ \ | A W VO A N A U A W A Y
<« tcop —>

MD Writedda \ Reddaa }

e —

tarp = CAS to TASdelay (= 1 (1K)
topr, = last address in to new column addres delay (= 1 CLK)

read interrupted by write (CL = 1, BL = 4)

ar \ / \ / \ / \ / \ / \ / \ / \ /

cMD1 { Raddda Y Wiitedta }

DQM1 f \

Dt { D X D, X D, | D; )

b2 {_Reddta }———{ Wiitedua }

pQM2 / \

D2 { Dy X D X D X D,
M3 { Reddaa } { Writedua }

D3 / \

DQs { [V | o X D X D X D, X D,  }

To prevent bus contention, maintain a gap between data in and data out.
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AS4LC256K32350

read inferrupted by write (CL = 2, BL = 4)

Ak -\ Y
CMD1 ————{ Rarddda { Writedia }
Y

DQ1 { D ¥ b Y D Y D }

CMD2 Radd dita Whitedia

DQM2 / \

b2 { D X b Y D [ D }

o3 —{ Reddaa) { Writedaa)

DQM3 / \

b3 { D { Db X D Y D }——-
ot { Reddda) {Write d#a)

D / \

b o V(D Y Db D ¥ D }

T prevent bus contention, maintain a gap between data in and data out.

read interrupted by write (CL = 3, BL = 4)

R VY A U A U A U VY A VY A WY A VR A W A
CMD1 —{ Raddda }{ Wnitedda}

bat L »h { Db Y D ¥ D }

M2 Rad dita Wiite dia

bz { b ¥ O { D { D }

b3 {"Reddaa } { Writedaa }

Do / \

Das L b Y D ¥ D )} D }———
bt —————{ Ruddua) {Write daa)

b / \

bos S S N .

To prevent bus contention, maintain a gap between data in and data out.
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ASALC256K3250

Burst tfermination

Burst operations may be terminated with a Read, Write, Burst Stop, or Precharge command. When Burst Stop is asserted during the read
cycle, burst read data is terminated and the data bus goes to Hi-Z after CAS latency. When Burst Stop is asserted during the write cycle, burst
write data is terminated and the databus goes to HI-Z simultaneously.

Burst stop command waveform read cycle
ak [\ / \ / \ / \ /A
> ——{ Raddia} {_ Buvsp }
DQ(@=1 { [0} X [} X & }
DQ(CL=2) [ [} X [ X [0} P
DQ(CL=3) { [/ | o X O

write cycle (BL = 8)

oD [ Reddta ) { Bust sp __}-
@-1ay < —— 0 Y 0 X o) X 0 b

Precharge termination

APrecharge command terminates a burst read/ write operation during the read cycle. The same bank can be activated after meeting tgp

read cycle (CL = 1)

ak [/ \ / \ / \ \ \ / \
MD Read dida { RE__ AT ———
[
o { D X [} X [0} X [ }
|‘—1RP_'

read cycle (CL = 2)
ax -/ \ / \ / \ / \ / \ / \ / \ / |

b Rl dita IRE
b { [ B | 9 i [CE %
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AS4LC256K32350

read cycle (CL = 3)

ak L AU A U A \
M —{" Raddia_) {me ) {__Acr '}
b 0 X :Qz X tRQPz }
write cycle
a7\ / v/ \ [\ / \ \ / \ \
VD Wiite daa FRE ACT

RN DD

Auto refresh woveform

ENAY AVAVAV AVAWAVAVAVAVAVAWAVAVAVAVAVAWAVAVAVAVAVAY AVAN

e tRe tre

L/ 1/ \ 1/ U/

“\
Al
R
Al
V|

Prachargebath banks  Auto rffresh Auto rdfresh Auto rdfresh
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ASALC256K3250

Self refresh waveform

AVAVAVAY AVAVAWVAY

CIK

a

B pdp ]

<« Selfreffesh cycle tRe \_

both buriks
Precharge Sif refresh entry Sif refresh it Attitrary cyde

Power down mode waveform (CL=23)

DM \
o / \ \
R - S—
Bank activate ‘:}}ﬁ:&n‘igz NOP Pri:&ffffwilﬂgl)y NOP! Bank activate
Power down mode entry Power down mode exit Power down mode entry Power down mode exit

Enter power down mode by pulling CKE low.
All input/ output buffers (except CKE buffer) are turned off in power down mode.
‘When CKE goes high, command input must be equal to no operation at next CLK rising edge.

by 1 Cmi ner.com El ectronic-Library Service CopyRi ght 2003



AS4LC256K32350

Read/write waveform

AV AVAVAY AVAVAVAVAVAVAVAVAVAY AVAVAVAWAW

(BL=8, CL = 3)

AYAWAWAWAWAN

nk activate
Precharge

(BL=4,CL=3)

EAVAVAWAY AVAVAVAVAVAVAWVAY AWAY AVAWAVAVAVAVAWAWAWAWE

S/ L/ U VA W VA W

Activate Read
Read
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ASALC256K3250

interleaved bank read waveform (BL=4,CL=3)
AVAVAVAY [\/\/\
[\ U/ T\
| A
A
| A
R
| .
DQM
KB
D 23\
:t: Active  Read Active ‘ . | Read | Reat | . | Precharge o]
inferleaved bank read waveform (BL = 4, CL = 3, Autoprecharge)
ax F\Jr\mmmmmmmmmmw
A \ / /S v \ |/ ‘ U/ /s

tre tre

«— RRD RRD |

DQ (Qa0( QA 0a4Q
Bank A: Active Read AP |

Bank B: Active

AP = internal precharge begins
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AS4LC256K32350

inferleaved bank read waveform (BL=8,CL = 3)

EAVAVAVAUAY AVAVAVAVAWVANAWAW AWAWAVAVAVAY AW AWAWAWAWAN
S \_|/ \ / L/ (AR L/ \

tre

Re

CKE \ \ 7
= {oag
Bank A: Active  Read Read ' | ‘ | Precharge
Bank B: Precharge Active Precharge Active Read

Interleaved bank read waveform (BL = 8, CL = 3, Autoprecharge)

ax ,xmr\mmhﬂﬂr\mmmf\ﬂﬂm
L/ \ |/ |/ |/ \ |/ |/

|
A
o T
r
A

|

\
DO QA QA Q) T8, (A0 QAT [T (B OO QA YQAWY]
) |
Bk A Active Read O |

|
Bank B Active Read

RRD
Active

Read
AP

AP = internal precharge begins
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Full page interleaved burst read waveform

ax gmmi'/—pmmmm« -

AO-AT

Qa0 X Qay X[ QA X QBo X[ OBy X[ QB }

DQ2 QAp QA QhAp QByo QB QB F——

X oar X oAy X] OBo X OB X[ OBz )

Bank O Active Read Active Read

Bank 1 Burst
terminate
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inferleaved bank write waveform (BL = 8)

CIK

a

av
-
-
ol
—
-

a8

Bank A Active Write| Precharge Active | Write
Bank B Active Write Precharge

interleaved bank write (BL = 8, Autoprecharge)

R AVAVAYAWAWA
L/ \ |/

[e3

RAS

-
-
Sl
—
-

a8

DQ

Bank A Active ‘Write] AP Bank A Active | | Write
Bank B Active Write AP Bank B

AP = internal precharge begins

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



ASALC256K3250

Full page burst write waveform

ax —\4*\_/—\4*\_/—\_/—\_/—\_/—\_(1’(“\4

DApss X

(DA, X DAy XDA.ﬁXDAasXDA.ﬂ/

Active Write

Burst
terminate
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AS4LC256K32350

Block write 1 color register
ak  _ /O f / f f 4 S S
CKE

o]
RAS
CAS
WE
DSF
DQM
™~ Data from ™ Data from
Color Regilster 0 Color Register O
A0-A7 Cho X Chy )
A8
Bank O
BA Bank x Bank @ Ban|
D {Color datd} {Colmask{__ Colmask X Col mask }
tReD | [ twr
f trp
Rps e
Bank Active Load SP | Blk write Blk write Blk write Precharge
Mode Register
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Block write multiple color register
clkl —/_\_/_\_/_\_/_\_/_\_/_\_l
CKE
RAS
TAS
WE
DSF
DOM
™~ Data from ™~ Data from
Color Register 0 Color Register 1
A0 /
Al-A7 Ay X
A8
Bagk O or 1
BA Bank X Bank B
i
DQ Color data) {Col mask X Col mask X Col mask
[
trReD l «— twr —>
tras Rp
tre
I~ Load Color Register 1
Bank Active Load SP Blk write Blk write Blk write Precharge
Mode Reg.
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AS4LC256K32350

Block write diagram

Write data

Mask register 4’>‘<

DQ7-DQg
01001011
DQy=1 i
Column mask
DQ;=1 i+l
DQg.7 Column mask for DQg_» [
— =] i 2
DQg.;5: Column mask for DQg ;5 DQz=1 2 +2 £
[
DQjg.03: Column mask for DQj¢.23 DQ3=0 '-§ i+3 ;E
<
DQoy 3 Column mask for DQs. 37 DQu=0 g i+4 %
= &}
Write per bit DQs=1 8 i+5
Mask data = Mask register + DQM DQg=1 i+6
DQ,=0 i+7
Package dimensions
(P)QFP Hd
Min Max D
Al 0.25 0.45
o) 257 | 287 RARAARRAAARAAARAARES
b 0.20 0.40 e b
c 0.10 0.20 = =
D 13.90 14.10 = C=
E 19.90 20.10 = 0=
e 0.65 nominal =] €
Hd 17.00 17.40 E E
He 23.00 23.40 = —
L 0.65 0.95 He E == e
11 1.60 nominal = c=
o 00 [ 10° == i
Dimensions in millimeters = C=
c == —
REALEECEEECERELEEL o
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ASALC256K3250

AC test conditions

- Input reference levels of Viiy = 2.4Vand Vi = 0.8V
- Output reference levels = 1.4V
- Input rise and fall times: 1 ns +1.4V

7y = 50Q 50Q

’J,;QDAD=3OPF

Figure A: Kyuivalent output load

Copocitance f =1MHz, T, = 25°C, V¢ = 3.3V
Parameter Symbol Sgnals Max Unit

. O AD to BA 5 pF
Input capacitance [ ———

Civz DQM, RAS, TAS WE TS, CIK, CKE DSF 5 pF
1/ O capacitance Go DQO to DQ31 5 pF
Part numbering system
ASA IC XS0 XX XX C
Device number . .

DRAM [C= 33VCMOS for synchronous 1/ frequency Package (device dependent): Commex;mal tempoerature
prefix DRAM PQ = PQFP range, 0°Cto 70 °C

Ordering codes
Package/ Brequency 150 MHz 133 MHz 100 MHz

Plastic PQFE 100-pin,
14mm x 20mm

AI(C256K3280-150PQ AMI(C256K3280-133PQ ASI(256K3280-100PQ
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