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1 Gb (64M x 16 bit) 1.8v High Performance Mobile DDR SDRAM
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Features

- 4 banks x 16M x 16 organization

- Data Mask for Write Control (DM)

- Four Banks controlled by BAO & BA1

- Programmable CAS Latency: 2, 3

- Programmable Wrap Sequence: Sequential
or Interleave

- Programmable Burst Length:
2,4, 8 or 16 for Sequential Type
2,4, 8 or 16 for Interleave Type

- Automatic and Controlled Precharge Command

- Power Down Mode

- Auto Refresh and Self Refresh

- Refresh Interval: 8192 cycles/64ms

- Double Data Rate (DDR)

- Bidirectional Data Strobe (DQS) for input and
output data, active on both edges

- Differential clock inputs CLK and /CLK

- Power Supply 1.7V - 1.95V

- Drive Strength (DS) Option: Full, 1/2, 1/4,1/8

- Auto Temperature-Compensated Self Refresh
(Auto TCSR)

- Partial-Array Self Refresh (PASR) Option: Full,
1/2,1/4,1/8,1/16

Description

The AS4C64M16MD1 is a four bank mobile DDR
DRAM organized as 4 banks x 16M x 16. It
achieves high speed data transfer rates by
employing a chip architecture that prefetches
multiple bits and then synchronizes the output data
to a system clock.

All of the control, address, circuits is synchronized

with the positive edge of an externally sup- plied

clock. 1/0 transactions are possible on both edges
of DQS.

Operating the four memory banks in an
interleaved fashion allows random access
operation to occur at a higher rate than is possible
with standard DRAMs. A sequential and gapless
data rate is possible depending on burst length,
CAS latency and speed grade of the device.

Additionally, the device supports low power saving
features like PASR, Auto-TCSR, DPD as well as
options for different drive strength. It’s ideally suit-
able for mobile application.

- Deep Power Down (DPD) mode 6 Unit
- Operating Temperature Range System Frequency (fck) 166 MHz MHz
e Extended -25°C to 85°C -
o Industrial -40°C to 85°C Clock Cycle Time (tck3) 6 ns
- 60 ball FPBGA package Output data access Time 5 ns
ALL PRODUCTS ROHS COMPLIANT
ORDERING INFORMATION
Part No. Clock Frequency Vdd/Vddg | Organisation Package
AS4C64M16MD1-6BCN* DDR333 1.8V/1.8V 16M x 16 Bits x 4 Banks | 60-FPBGA
166MHz
AS4C64M16MD1-6BIN* DDR333 1.8V/1.8V 16M x 16 Bits x 4 Banks | 60-FPBGA
166MHz
*B = FPBGA package
* C = usually represents commercial temperature but in this case it Extended (-25°C to +85°C) | = Industrial temperature -40°C to 85°C
* N = ROHS Compliant
Confidential 1 Rev 1.0 Mar/2014
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60 BALL BGA
CONFIGURATION

AS4C64M16MD1

Top View

60Ball(6x10)CSP
1 2 3 7 8 9

A Vss | DQ15 | Vssa | Vopa | DQO | Vob
B Voba | DQ13 | DQ14 | DQ1 | DQ2 | Vssa
C Vssa | DQ11 | DQ12 | DQ3 | DQ4 | Vbba
D Voba | DQ9 | DQ10 | DQ5 | DQ6 | Vssa
E Vssa |UDQS | DQ8 | DQ7 | LDQS | Vbba
F Vss |UDM N.C. | A13 | LDM VoD
G | CKE | CK | CK | WE | CAS | RAS
H A9 A11 A12 CS BAO BA1
J A6 A7 A8 |A10/AP| A0 A1
K Vss A4 A5 A2 A3 VbD

Pin Names

CLK, CLK Differential Clock Input DQy-DQ45 Data Input/Output

CKE Clock Enable LDM, UDM Data Mask

CcS Chip Select Vob Power (1.7V - 1.95V)

RAS Row Address Strobe Vss Ground

CAS Column Address Strobe Vbba Power for I/O’s (1.7V - 1.95V)

WE Write Enable Vssa Ground for I/O’s

LDQS, ubDQS Data Strobe (Bidirectional)

Ap-Aq3 Address Inputs

BAO, BA1 Bank Select

Confidential

Rev 1.0 Mar/2014



ﬂm\ E:E AS4C64M16MD1

N M E N0

Signal Pin Description

Pin Type | Signal | Polarity Function

CLK Input Pulse Positive | The system clock input. All inputs except DQs and DMs are sampled on the rising edge

CLK Edge of CLK.

CKE Input Level |Active High| Activates the CLK signal when high and deactivates the CLK signal when low, thereby
initiates either the Power Down mode, Suspend mode, or the Self Refresh mode.

[ Input Pulse |Active Low| CS enables the command decoder when low and disables the command decoder when
high. When the command decoder is disabled, new commands are ignored but previous
operations continue.

RAS,CAS| Input Pulse |Active Low| When sampled at the positive rising edge of the clock, CAS, RAS, and WE define the
WE command to be executed by the SDRAM. _

A0 -A13 Input Level — During a Bank Activate command cycle, A0-A13 defines the row address (RA0-RA13)
when sampled at the rising clock edge.

During a Read or Write command cycle, A0-A9 defines the column address (CA0-CA9)
when sampled at the rising clock edge.

In addition to the column address, A10 is used to invoke autoprecharge operation at the
end of the burst read or write cycle. If A10 is high, autoprecharge is selected and BAO,
BA1 defines the bank to be precharged. If A10 is low, autoprecharge is disabled.
During a Precharge command cycle, A10(=AP) is used in conjunction with BAO and BA1
to control which bank(s) to precharge. If A10 is high, all four banks will be precharged
simultaneously regardless of state of BAO and BA1.

DQx Input/ Level Data Input/Output pins operate in the same manner as conventional DRAMs.
Output
BAO, Input Level — Selects which bank is to be active.
BA1
LDQS, Input/ Level — Data Input/Output are synchronous edges of the DQS. LDQS for DQO-DQ7, UDQS for
ubQs Output DQ8-DQ15. Active on both edges for data input/output. Center aligned to input data and
Edge aligned to output data.
UDM, Input Pulse |Active High| In Write mode, DQM has a latency of zero and operates as a word mask by allowing input
LDM data to be written if it is low but blocks the write operation if is high. If it's high, LDM
corresponds to DQ0-DQ7, and UDM corresponds to data on DQ8-DQ15.
VDD, VSS| Supply Power and ground for the input buffers and the core logic.
VvDDQ Supply — — Isolated power supply and ground for the output buffers to provide improved noise
VSSQ immunity.
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Mode Register Set

The mode register stores the data for controlling the various operating modes of the mobile DDR, includes CAS latency,
addressing mode, burst length, test mode, and various vendor specific options. The default value of the mode register is
not defined. Therefore the mode register must be written after power up to operate the mobile DDR. The device should
be activated with the CKE already high prior to writing into the Mode Register.

The Mode Register is written by using the MRS command. The state of the address signals registered in the same cycle
as MRS command is written in the mode register. The value can be changed as long as all banks are in the idle state.

The mode register is divided into various fields depending on functionality. The burst length uses A2.. A0, CAS latency
(read latency from column address) uses A6.. A4. BAO must be set to low for normal operation. A9.. A13 is reserved for
future use.

BA1 selects Extended Mode Register Setup operation when set to 1. Refer to the table for specific codes for various
burst length, addressing modes and CAS latencies.
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EMRS

The Extended Mode Register is responsible for setting the Drive strength options and Partial array Self Refresh. The
EMRS can be programmed by performing a normal Mode Register Setup operation and setting the BA1=1 and BA0=0.
In order to save power consumption, the mobile DDR SDRAM has five (PASR) options: Full array, 1/2, 1/4 ,1/8, 1/16 of
Full Array. Additionally, the device has internal temperature sensor to control self refresh cycle automatically according
to the two temperature range; Max. 40 deg C, and Max. 85 deg C. This is the device internal Temperature Compensated
Self Refresh(TCSR). The device has four drive strength options: Full, 1/2, 1/4 or 1/8.
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Signal and Timing Description

General Description

The 1G bit mobile DDR is a 128M byte mobile DDR SDRAM. It consists of four banks. Each bank is organized as 16384
rows x 1024 columns x 16 bits.

Read and Write accesses are burst oriented. Accesses begin with the registration of an Activate command, which is
then followed by a Read or Write command. The address bits registered coincident with the Activate command are used
to select the bank and the row to be accessed. BA1 and BAO select the bank, address bits A13.. A0 select the row.
Address bits A9.. AO registered coincident with the Read or Write commands are used to select the starting column
location for the burst access.

The regular Single Data Rate SDRAM read and write cycles only use the rising edge of the external clock input. For the
mobile SDRAM the special signals DQSx (Data Strobe) are used to mark the data valid window. During read bursts, the
data valid window coincides with the high or low level of the DQSx signals. During write bursts, the DQSx signal marks
the center of the valid data window. Data is available at every rising and falling edge of DQSX, therefore the data transfer
rate is doubled.

For Read accesses, the DQSx signals are aligned to the clock signal CLK.

Special Signal Description

Clock Signal

The mobile DDR operates with a differential clock (CLK and CLK) input. CLK is used to latch the address and command
signals. Data input and DMx signals are latched with DQSx. The minimum and maximum clock cycle time is defined by
tck-

The minimum and maximum clock duty cycle are specified using the minimum clock high time tcy and the minimum
clock low time tc| respectively.

Command Inputs and Addresses

Like single data rate SDRAMSs, each combination of RAS, CAS and Vﬁnput in conjunction with Cﬁnput at a rising
edge of the clock determines a mobile DDR command.

Command and dodress Signa! Timing
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CKE N [
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Data Strobe and Data Mask

Operation at Burst Reads

The Data Strobes provide a 3-state output signal to the receiver circuits of the controller during a read burst. The data
strobe signal goes 1 clock cycle low before data is driven by the mobile DDR and then toggles low to high and high to low
till the end of the burst. CAS latency is specified to the first low to high transition. The edges of the Output Data signals
and the edges of the data strobe signals during a read are nominally coincident with edges of the input clock.

The tolerance of these edges is specified by the parameters tpc and tpqgck and is referenced to the crossing point of
the CLK and /CLK signal. The tphqgq timing parameter describes the skew between the data strobe edge and the output
data edge.

The following table summarizes the mapping of LDQS, UDQS, LDM and UDM signals to the data bus.

Mapping of LDQS, UDQS, LDM and UDM

Data strobe signal Data mask signal Controlled data bus
LDQS LDM DQ7 .. DQO
ubQs UDM DQ8 .. DQ15

The minimum time during which the output data is valid is critical for the receiving device. This also applies to the Data
Strobe DQS during a read since it is tightly coupled to the output data. The parameters tqq and tpqgq define the mini-
mum output data valid window. Prior to a burst of read data, given that the device is not currently in burst read mode,
the data strobe signals transit from Hi-Z to a valid logic low. This is referred to as the data strobe “read preamble” tRprE.
This transition happens one clock prior to the first edge of valid data.

Once the burst of read data is concluded, given that no subsequent burst read operation is initiated, the data strobe
signals transit from a valid logic low to Hi-Z. This is referred to as the data strobe “read post amble” trpgT.
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Operation at Burst Write

During a write burst, control of the data strobe is driven by the memory controller. The LDQS, UDQS signals are centered with respect
to data and data mask. The tolerance of the data and data mask edges versus the data strobe edges during writes are specified by
the setup and hold time parameters of data (tQDQSS & tQDQSH) and data mask (tbMDQSS & tDMDQSH). The input data is masked
in the same cycle when the corresponding LDM, UDM signal is high (i.e. the LDM,UDM mask to write latency is zero.)

LD@ES, UDES, LOM andg LD Timing ar Witke
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Input Data masked

Prior to a burst of write data, given that the controller is not currently in burst write mode, the data strobe signal LDQS, UDQS changes
from Hi-Z to a valid logic low. This is referred to as the data strobe Write Preamble. Once the burst of write data is concluded, given no
subsequent burst write operation is initiated, the data strobe signal LDQS,UDQS transits from a valid logic low to Hi-Z. This is
referred the data strobe Write Post amble, tyypST. For mobile DRR data is written with a delay which is defined by the parameter
tDQSS,write latency). This is different than the single data rate SDRAM where data is written in the same cycle as the Write command
is issued.

DGES Pre/Postambie af Wiite

il G G G G G D G 4 o
MCLK 1 N L R Mo wIL

oSS i | |
= * — i -
i [— | i .
i " ! !
LOGQS, :‘F_m'/i/_\_/ | W
UDQs y D[=AMDIE 4 I VT
L i i WL
Temers | {“Postamizlz”
. i H
 — o WIH
oo :IL Q :{ @+ }i Q=2 :I:r 43 } WTT
. i B — VL

Confidential 37 Rev 1.0 Mar/2014



JL\EIEM FE AS4C64M16MD1

Power-Up Sequence

The following sequence is highly recommended for Power-Up :

. Apply power and start clock. Maintain CKE and the other pins are in NOP conditions at the input

. Apply Vpp before or at the same time as Vppq, apply Vppq before or at the same time as VRer, V1T
. Start clock, maintain stable conditions for 200 us

. Apply NOP and set CKE to high

. Apply All Bank Precharge command

. Issue Auto Refresh command twice and must satisfy minimum tgrgc

. Issue MRS (Mode Register Set command)

. Issue a EMRS (Extended Mode Register Set command), not necessary

o N O oA W N -

Pawer Up Saguencs

Clock .‘. _
Command m‘ m FREX

00 us [

Mode Register Set Timing

The mobile DDR should be activated with CKE already high prior to writing into the mode register. Two
Clock cycles are required complete the write operation in the mode register. The mode register contents can be
changed using the same command and clock cycle requirements during operation as long as all banks are in

the idle state.
ng
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Bank Activation Command (ACT)

The Bank Activation command is initiated by issuing an ACT command at the rising edge of the clock. The mobile DDR has 4
independent banks which are selected by the two Bank select Addresses (BAO, BA1). The Bank Activation command must be applied
before any Read or Write operation can be executed. The delay from the Bank Activation command to the first read or write command
must meet or exceed the minimum of RAS to CAS delay time (tRcDRD min. for read commands and tRcDwR min. for write commands).
Once a bank has been activated, it must be precharged before another Bank Activate command can be applied to the same bank. The
minimum time interval between interleaved Bank Activate commands (Bank A to Bank B and vice versa) is the Bank to Bank activation
delay time (tRRD min).
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Precharge Command

AS4C64M16MD1

This command is used to precharge or close a bank that has been activated. Precharge is initiated by

issuing a Precharge command at the rising edge of the clock. The Precharge command can be used to
precharge each bank respectively or all banks simultaneously. The Bank addresses BAO and BA1 select

the bank to be precharged. After a Precharge command, the analog delay tRp has to be met
until a new Activate command can be initiated to the same bank.

Table

Precharge Control

=recharged

Bank & Cnly

Eark B Only

Bank C Only

Bank O Only

L
oo |alollo

wlal=la|la

All Banks

Frechange Cammand TIming

Clk

Addresses [ an

S RV/SRV/ARv/anv/an

Command | ssT )
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Self Refresh

The Self Refresh mode can be used to retain the data in the mobile DDR if the chip is powered down. To set the mobile
DDR into a Self Refreshing mode, a Self Refresh command must be issued and CKE held low at the rising edge of the
clock. Once the Self Refresh command is initiated, CKE must stay low to keep the device in Self Refresh mode. During the
Self Refresh mode, all of the external control signals are disabled except CKE. The clock is internally disabled during
Self Refresh operation to reduce power. An internal timing generator guarantees the self-refreshing of the memory
content.

SEiT Refresh fming
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Auto Refresh

The auto refresh function is initiated by issuing an Auto Refresh command at the rising edge of the clock. All banks must be precharged
and idle before the Auto Refresh command is applied. No control of the external address pins is required once this cycle has started. All
necessary addresses are generated in the device itself. When the refresh cycle has completed, all banks will be in the idle state. A delay
between the Auto Refresh command and the next Activate Command or subsequent Auto Refresh Command must be greater than or
equal to the trrc(min).

Autarefresh tming
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Power Down Mode

The Power Down Mode is entered when CKE is set low and exited when CKE is set high. The CKE signal is sampled at the rising edge
of the clock. Once the Power Down Mode is initiated, all of the receiver circuits except CLK and the CKE circuits are gated off to reduce
power consumption. All banks can be set to idle state or stay activate during Power down Mode, but burst activity may not be performed.
After exiting from Power Down Mode, at least one clock cycle of command delay must be inserted before starting a new command.
During Power Down Mode, refresh operations cannot be performed; therefore, the device cannot remain in Power Down Mode longer
than the refresh period (t rgf) of the device.

Paower Down Mode fiming
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Deep Power Down Mode

The Deep Power Down mode is a unique function with very low standby currents. All internal voltage generators inside
the mobile DDR are stopped and all memory data is lost in this mode. To enter the Deep Power Down mode all banks

must be precharged.

Deep Power Down Mode Entry

CLK 1 ’_l [ 1 |_l S I
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The deep power down mode has to be maintained for a minimum of 100us.
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Deep Power Down EXxit

The deep power down mode is exited by asserting CKE high.

After the exit, the following sequence is needed to enter a new command :

1. Maintain NOP input conditions for a minimum of 200 us

2. Issue precharge commands for all banks of the device

3. Issue two or more auto refresh commands and satisfy minimum trrc

4. Issue a mode register set command to initialize the mode register

5. Issue an extended mode register set command to initialize the extended mode register

L — o ! T
RAS T \ o, £ 1 b+ T+ AT + TN
cas 5 7 I 4 b+ h ¢ AN ¢ AN
we I, ) A gy b, I, AT O
' 200 |18 o IRE ' irRC ' ' '
Desp Power Down All banks Aulo Auo Mode Extended New
anit mecharge  refmah mefrash Regsler  Mods Caer rraind
Sat Regialer Acoepled
Sal Hera
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Burst Mode Operation

Burst mode operation is used to provide a constant flow of data to the memory (write cycle) or from the memory (read
cycle). The burst length is programmable and set by address bits AO - A3 during the Mode Register Setup command.
The burst length controls the number of words that will be output after a read command or the number of words to be
input after a write command. One word is 32 bits wide. The sequential burst length can be set to 2, 4, 8 or 16 data words.

Burst Mode and Sequence

Burst Lﬂﬂgth 5ia I't"'lg Column &ddress Order of Access within a Surat
a3 | az | a1 | a0 Type = Sequantlal Type = Intarieaved
A 0 0-1 -1
- 1 1-0 1-0
D o 0-1-2-3 0-1-2-3
: D 1 1-2-3-0 1-0-3-2
o 2-3-0-1 2-3-0-1
1 3-0-1-2 3-2-1-0
0 0 o 0-1-2-3-4-5-6-7 0-1-2-3-4-5-6-7
0 b i 1-2-3-4-5-6-7-0 T-0-3-2-5-4-T-5
0 0 2-3-4-5-6-T-0-1 2-3-0-1-5-T-4-5
. D 1 3-4-5-6-7-0-1-2 3-2-1-0-7-6-5-4
0 0 4-5-F-T-0-1-2-3 4-5-F-T-0-1-2-3
D 1 5-5-7-D-1-2-3-4 E-4-T-6-1-0-3-2
0 E-7-0-1-2-3-4-5 §-7-4-5-2-3-0-1
1 7-0-1-2-3-4-5-6 F-6-5-4-3-2-1-10
0 D D o 0-1-2-3-4-5-6-7-8-3-A-B-C-D-E-F 1-1-2-3-4-5-6-7-5-0-A-B-C-D-E-F
0 0 0 1 1-2-3-4-5-E-T-5-3-A-B-C-D-E-F-0 1-0-3-2-5-4-7-6--5-B-A-D-C-F-E
0 0 0 2-3-d-5-6-T-E-8-A-5-C-0-E-F0-1 2-3-0-15-T-4-5-A4-5-5-3-E-F-C-0
0 D 1 3-d-5-6-T-E-B-A-B-C-DE-F-0-1-2 3-0-1-0-7-6-5-4-5-A-3-8-F-E-D-C
0 D 0 4-5-6-7-8-0-A-B-C-D-E-F-0-1-2-3 4-5-6-7-0-1-2-3-C-D-E-F-8-9-A-B
0 0 i ST hB-C-D-E-F -0 1-2-3-4 5G] D3O 0T B85 -E A
0 o E-7-6-3-A-B-C-0-E-F-0-1-2-3-4-5 E-T-4-5-2-3-0-1-E-F-C-D-A-5-8-9
; 0 i 7-5-9-A-B-C-D-E-F-0-1-2-3-4-5-6 7-6-5-4-3-2-1-0-F-E-D-C-B-A-3-8
N 1 D D o E-0-#-5-C-D-E-F-0-1-2-3-4-56-7 8-0-A-B-C-D-EF-0-1-2-3-4-5-6-7
1 D D 1 &-#-B-C-D-E-F-0-1-2-3-4-5-6-7-8
1 0 o A-B-C-D-E-F-0-1-2-3-4-5-5-7-8-3
1 0 i B-C-D-E-F-0-1-2-3-4-5-6-T-5-3-A B -5-F-E-D-0-3-2-1-0-7-6-5-4
1 D 0 C-D-E-F-0-1-2-3-4-5-6-7-5-3-A-E C-D-E-F-5-0-A-B-4-5-5-T-0-1-2-3
1 0 i DB P 123 55T -5-5A -5 Do F-E 3B B 5o ToE 1032
1 0 E-F-- 1+ 3-S5 -T-5-3-A-B-C-0 EFoC-DimAB-5-G-5-T-4-5-2-3-0- 1
1 1 F-0-1-0-3-£-5-6-7-5-0-4-B-C-0-E F-E-0-C-B-A-3-E-7-5-5-4-3-2-1-0
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Burst Read Operation: (READ)

The Burst Read operation is initiated by issuing a READ command at the rising edge of the clock after tRcp from the bank activation.
The address inputs (A8.. AO) determine the starting address for the burst. The burst length (2, 4 or 8) must be defined in the Mode
Register. The first data after the READ command is available depending on the CAS latency. The subsequent data is clocked out on
the rising and falling edge of LDQS, UDQS until the burst is completed. The LDQS, UDQS signals are generated by the mobile DDR
during the Burst Read Operation.

LLIA
E

Bursf Resd Opersiion

CE
R Y

AS4C64M16MD1

oL
CLE

Command

DEx

Loos,
uocas

D

\—IF"

e W o W e W e Y e

oo
X nar X nor X

vor )

AT latency = 2

|
b—‘:.m m'
fooom

DC-out § D-out
= '.i.lr

Read
Fostambls

. iy 1
Read
Freamblz

Bursf length = 4

CAS lal=ncy = 3

Y Preambie

Read

Read
Fostambiz
-
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Burst Write Operation (WRITE)

The Burst Write is initiated by issuing a WRITE command at the rising edge of the clock. The address inputs (A8 .. AO) determine
starting column address. Data for the first burst write cycle must be applied on the DQ pins on the first rise edge of LDQS, UDQS follow
WRITE command. The time between the WRITE command and the first corresponding edge of the data strobe is tpQSS. The remaining

data inputs must be supplied on each subsequent rising and falling edge of the data strobe until the burst length is completed. When the
burst has been finished, any additional data supplied to the DQ pins will be ignored.

Burst Wiite Operatian

Susst iengh =24

|
|
1
1
{ Data-in || Datrr
oo 3 3
| |
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Burst Stop Command (BST)

A Burst Stop is initiated by issuing a BURST STOP command at the rising edge of the clock. The Burst Stop Command
has the fewest restrictions, making it the easiest method to terminate a burst operation before it has been completed.
When the Burst Stop Command is issued during a burst read cycle, read data and LDQS, UDQS go to a high-Z state
after a delay which is equal to the CAS latency set in the Mode Register. The Burst Stop latency is equal to the CAS

latency CL. The Burst Stop command is not supported during a write burst operation. Burst Stop is also illegal during
Read with Auto-Precharge

Burst Stop for Resd

) W | S, S—

Bt Shap Lalaresy = 2

-
LDaH, i
UDs: 1 4 4§
—_
CaY labenzy = T
Dt (o'l Do
[ ] n 1|
CL= 3 -
Buml -l 3
ol S Ll = -
LoaE g
Unas 3 K Fa
| / ,
RS lalensy = 1
DHixe
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Data Mask (LDM, UDM) Function

The mobile DDR has a Data Mask function that can be used only during write cycles. When the Data Mask is activated, active high
during burst write, the write operation is masked immediately. The LDM, UDM to data-mask latency zero. LDM and UDM can be issued

at the rising or negative edge of Data Strobe.

Datz MWask Timdng

o b )

CLE

A X X X b
Commans < WRITE X MNCP X HOF X HOP X MOF X MCP X WOP X HCF >

s —\_/_\_/’_“xj—“J(_\u
—— B EEE
o \ /! % AN

Cala s masked out Burst l=ngth = 5

D
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AN M E MO

Read Concument Aufo Prechanme

Burstlergu' -4 cas Iatenl:y- 3
E
ACLE _|Jr\ ﬁr—:ﬁf—\ |ﬁ _;r\
HANE A FE.'-: &

fT— (,',_, ,'TE HOF HOF e X MOF MOF MOF MOF X MOF :)

TRCEmin}

L A | min] fRF

. Begin of
ELiz Autn Frechargs

Loas AN N

CL=3
oax | :ﬂ:u.n':lll:l-n.t D-outf ool
ot N

Concurrent Resd Auto Prechange SupporT

Anserted For same Bank For derent Sank
Sommand T4 TS T6 T4 15 TE
READ (5] (] (] WO YES YES
READ+HAF YES YES Ka KO YES YES
ACTIVATE i) MO ] YES YES YES
PRECHARGE YES YES ] YES YES TES

Mote: This fabie Is for e case of Burst Lenglh = 4, CAS Latency =3 and tjys=2 clocks

When READ with Auto Precharge Is asseried, new commands can be asseried at T4, 75 and TE s shown In Table

An Irtemupt of 3 running READ burst wih AUt Precharge |&. 31 T4 and T35 fo e same bank with anomner READ+AF command 15
allowed, it will extend Te begin of the Intemal Precharge I:pEEﬂk:n to the last READ+AF command.

Intermupts of & running READ burst with Aute Prechargs Le. 3t T4 are not allowed when doing concument command lo another active
tank. ACTIVATE or PRECHARGE commands 10 another bank arg always possiole while a READ with Auto Precharge operation Is In
PrOQTEss.
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Write with Autoprecharge (WRITE A)

If A8 is high when a Write command is issued, the Write with Auto-Precharge function is performed. The internal precharge begins after
the write recovery time tyyR and tRAS(min) are satisfied.

If a Write with Auto Precharge command is initiated, the mobile DDR automatically enters the precharge operation at the first rising
edge of CLK after the last valid edge of DQS (completion of the burst) plus the write recovery time tyyR. Once the precharge operation
has started, the bank cannot be reactivated and the new command cannot be asserted until the Precharge time (tRp) has been satisfied.
If tRAS(min) has not been satisfied yet, an internal interlock will delay the precharge operation until it is satisfied.

Wit Eurst with Aufo Precharge

Burst length = 4

BN A WRITE &
Command (.‘r!ﬂ'.-'.'\.TEX HOF X AR X HOF X HOF X HOF X HOF X HOF X HOF )

RAZmI)

Bagin of
Autn Brechangk

Loas, WAL,

Not=: fyym 59arTs ar the firs! rising Soge of ciock amer the \35t vaid edge of the £ DESx

Table
Concurent Wrte Ao Prechange Support
Asserted Faor Game Eank For diferent Sank
Command T3 T4 TS TE 7 TE T2 T4 TS L 7
WRITE MO NO MO NO NO o] L o] ¥ES YES ¥ES YES
WRITE+AR YE3 NO [y 1+ (L] NO ] o] YE3 TES YES YE3
READ M WO [ [+ KO NO WO KD [ [=] KO WO YES
READ+AP NC KO [+ KO NO MO L] ND RO M YES
ACTINMATE MO WO MO WO NO MO YES ¥E3 YES YE3 YE3
PRECHARGE MW NO [ Lo WO NO (] TES YES TES YEZ YES

Winen Wrike with Auta Precharge ks assaned, new commands <an be assarted at T3.. T4 as shown In Table .

An Intemupt of & running WRITE burst wkh Auto Precharge Le. at T3 to the same bank with another WRITE+AP command ks alowed
as lang as the burst Is running, It will extend the begin of ;e ntemal Precharge aperation ta the last WRITE+AP command.

InfesTupts of & running WRITE burst win Auto Prechange e @t T3 are not alowed when doing concurrent WRITES to anciher actve
pank. Consecutlve WRITE or WRITE+AP bursis [TL.. T7) 1o other open banks are possble. ACTIVATE or PRECHARGE commands 1o
anesher bank are atways possibie while 3 WRITE wiih Auto Prachange operation 5 In progress.
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Write indermupded by Read

S G G G G 6N U 2D U 2 B 6D O
Dcrnn-m:l{ Wi X

Tocmapming L=3 ol

Loas
uDaa —‘-.‘_F,'

_ C+ ! Crout ' D-out

D : a ﬁ o 1

o \ / N\

uoM

]
Cata must be Cuxa Iz masked Burst l=ngin = &
- i | by Read CLm3

Write Interrupted by a Precharge

A Burst Write operation can be interrupted before completion of the burst by a Precharge of the same bank. Random column access is
allowed. A Write Recovery time (t wR) is required from the last data to Precharge command. When Precharge command is asserted,

any residual data from the burst write cycle must be masked by LDM, UDM.

WWinte Interupisd oy Precharge

= :amqﬂjmmmmza
comnuns { = Y ).( o X = XY o X )

tpcsmme , Last valld - Yo, |
| |-
a2 !

[ -d_',' I

L ’_\} ﬂ —\ /_\IT /
= B V8 Y/ Z B \

Data must be Dt ks masked Burst argin = 8
masked oy Frechage

—

Confidential 52 Rev 1.0 Mar/2014



EE““ E:E AS4C64M16MD1

Command Table
Tabie Command Overwew
Oparation Code ?‘1‘ c :E Cog | RASH |CASE | WEE | BAD | BAT | A1D ;,“_':'?,_

Dizvice Dopelect DESE H X H 3 X ¥ ¥ X X X

Mo aparation NOP H ¥ L H 4 F ¥ ¥ ¥ ¥

felode Raglsier Salup MRS F b L L L L i 0 OPCODE

= vienged Mooe Reglsier Selup EMRS F b L L L L i 1 OPCODE

Eant Actvate ACT F X L L 4 F EA | SA | Row Aodress

Fean READ F X L H L 4 EA | A L al.

Fieac win AL Pracharge READA F X L H L F EA | BA H | cd

Wrke Command WRITE H ¥ L H L L A | BA L cal

Wk Command wih Auo Prechargs [WRITEA | b L H L L EA | BA H | ca

Burst Stop BT H i L H 4 L ¥ ® X X

Fracharge Single Sank PRE H X L L 4 L A | BA L X

Fracharge All Banis PREAL H X L L 4 L b4 X H X

utoredrash REF H H L L L F b4 X X X

el Rafresh Enfry REFX H L L L L F ¥ ¥ ¥ ¥

L H H X X ¥ ¥ ® X X

o {=~]

=alf Refresh Exit SREFEX [ | H L H ; . ” X % %
) H L H X X X X X X X

I - -
ower Down Mode Entry (Note 1) WONEN | [ L H ; - - X % %
Fower Down Mode Exit PWONEX | L H A x . X ¥ ¥ ¥ ¥
L valld | vald | valkd
Deep Power Down Mode EI'I1I'3|' dlz H L L H H L X X x X
- . . I:IE'EFI oo
Diezp Powar Down Moge Exi L doan L F X x X X x X X ¥

Noie: 1: The Power Down Mooe Enfry command 5 Megal during Burst Read or Burs! Write aparations.
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oIzl Commana Addrass Action Motes
State
DEZEL X NOP 3
NOP X NOP 3
BET X NOP 3
READ ! READA BA,CAATD ILLEGAL 1
IDLE WRITE ! WRITEA BA,CAATD ILLEGAL 1
ACT BA, RA Bank Actve
PRE | PREAL B&, A10 NOP
AREF | ZREF X ALITC-Refrash or Sei-Refresh 4
MRS /| EMRS Cp-Code Made Reglster Set or Extended Mode Reglster Sat
DEZEL X HOF
NOF X HOF
BET X HOF
READ ! READA Ba, Ca, 21D Begin Read, Determina Aubd Precharge 9
.ﬁE?IﬁE WRITE | WRITEA Ba, Ca, 21D Begin Wirite, Determine Aulo Precharge 9
ACT BA, RA ILLEGAL 1.5
FRE | PREAL B&, AlD Precharge / Prechange All B
AREF ! ZREF X ILLEGAL
MRS | EMRS OP-Code ILLEGAL
DEZEL X Continue burst 1o end
HOF X Continue burst 1o end
BST X Terminaie Surst
READ | BEADA B, A, ALD ;?Err;l;zraggl. re1, Bagin Mew Read, Determing Aufo- -
READ WRITE /| WRITEA B&, CA, A1D ILLEGAL 27
ACT B&, RA ILLEGAL 1
PRE / PREAL B& A1D Terminate Surst f Precharge
AREF F SREF X ILLEGAL
MRS | EMRS Op-Coge ILLEGAL
DESEL X Continue burst io end, Prechange
NOP X Continue burst io end, Precharge
BT X ILLEGAL
READ wih READ { READA B&, CA, A1D ILLEGAL
ALRD WRITE { WRITEA B&, CA, A1D ILLEGAL
Frecharge ACT B&, RA ILLEGAL 1
PRE I PREAL B& A10 ILLEGAL 1
AREF | SREF X ILLEGAL
MRS | EMRS Op-Code ILLEGAL
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i Command Adress Achian Nates
DEZEL X Conbinue burst bo end
NOP Continue burst to end
55T LLEGAL
SEAD | READA 54 CA, AT ;z::;f;.ﬂ urst, Seqin Read, Determine Aulc- 78
WRITE \WRITE | WRITEA 58 CA, A1D Terminate Burst, Seqgin new Write, Determing Aut- 27
Fracharge
ACT BA. RA LLEGAL 1
PRE ! PREAL BA, A1 Terminate Burst, Prechargs g
AREF | SREF X LLEGAL
MRS ! EMRS OP-Code LLEGAL
DESEL X Contnue burst iy end, Precharge
NOR X Contnue burst iy end, Precharge
B5T X LLEGAL
WRITE with READ / READA BA, CA, ATD LLEGAL
Ao WRITE f WRITEA BA. CA, ATD LLEGAL
Preenag® ot B RA LLECAL 1
PRE ! PREAL BA, ATD LLEGAL 1
AREF | BREF X LLEGAL
MRS ! EMRS OP-Code LLEGAL
DESEL k3 MO [ Row ACHve M tron)
NOR ks MO | Fow Acthve 3fer tren)
BaT ks MO | Row Acthve afer tren)
READ / READA BA, CA, ATD LLEGAL 1.9
o [WRITE WRITER  [5a ca A LLEGAL 1.9
ACT B4, RA LLEGAL 1.5
PRE ! PREAL BA, A10 LLEGAL 1,6
AREF | SREF X LLEGAL
MRS ! EMRS DP-Code LLEGAL
DESEL ks NS | Fow Mdle afertra)
NMC2 X MZP | Row Kie after tgo)
55T X MZP | Row Kie after tgo)
READ / READA B, CA, ATD LLEGAL 1
PRECHARGE [WRITE . WRITEA 8A, CA, ATD LLEGAL 1
ACT B4 RA LLEGAL 1
2RE f PREAL BA. A10 MCF [ Row Kie aser igo)
AREF ( SREF kS LLEGAL
MRS/ EMRS OP-Code LLEGAL
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Furncoon Trush Tabe !

""’E"ggt Command AEEE Actian Motes
DESEL X MOP [Row Active after bwgr)
NC2 X MOP [Row Active after bwgr)
BST X MOP [Row Actlve after bwr)
READ / READA BA. Ca, AfD Eegin Read, Defermine Auto-Prechgarge 2
e e |WRITE wRITER [Ba_ca, A0 E=gin Wiz, Delemmine Aula-Brachgange
ACT BA. RA LLEGAL 2
PRE/ PREAL SA A0 LLEGAL 1,10
AREF f SREF X LLEGAL
MRS ! EMRE OP-Code LLEGAL
DESEL * MO (Prechange amter fyr)
MNOP 0 MO [Precnage afer )
BST Ed MOF [Precharge after twi)
WRITE READ f READA oA, CA, A1D LLEGAL 1,2
HEﬁEiE?EG WRITE F WRITEA S, CA, A1D LLEGAL
PRECHARGE |acT DA, FA LLEGAL
PRE/ PREAL SA A1D LLEGAL
AREF f SREF X LLEGAL
MRS ! EMRE OP-Code LLEGAL
DESEL * MOP [Ide ater iR
MNOP 0 MOP [Ide ater iR
BST * MOP (Il aEr iR
READ f READA SA, CA, ATD LLEGAL
REFREZH (WRITE /'WRITEA B4, CA, ATD LLEGAL
ACT SA. RA LLEGAL "
FPRE /PREAL BA A1D LLEGAL
AREF 7 SREF kS LLEGAL
MRS | EMRS DP-Coge LLEGAL
DESEL kS MOP [|dle afer to Ciotks)
=] * M2 [lde 3er two Ciocks)
BST * MOP [l aler two cocks)
(EXTEMDED) |READ ¥ READA BA. CA, AlD LLEGAL
th;:ISD.II_EEH WRITE f WRITEA BA. CA, ATD LLEGAL
SET ACT BA. RA LLEGAL
FPRE /PREAL BA A1D LLEGAL
AREF / SREF X LLEGAL
KRS | EMRS OP-Code LLEGAL
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Note: All entries assume the CKE was High during the preceding clock cycle

Note: 1. lllegal to bank specified states; function may be legal in the bank indicated by BAx, depending on the state of that bank

Note: 2. Must satisfy bus contention, bus turn around, write recovery requirements.

Note: 3. If both banks are idle, and CKE is inactive, the device will enter Power Down Mode. All input buffers except CKE, CLK and
CLK# will be disabled.

Note: 4. If both banks are idle, and CKE is deactivated coincidentally with an Auto Refresh command, the device will enter Self Refresh
Mode. All input buffers except CKE will be disabled.

Note: 5. lllegal, if tRRD is not satisfied.

Note: 6. lllegal, if tRAS is not satisfied.

Note: 7. Must satisfy burst interrupt condition.

Note: 8. Must mask two preceding data bits with the DM pin.

Note: 9. lllegal, if tRCD is not satisfied.

Note: 10. lllegal, if ty/R is not satisfied.

Note: 11. lllegal, if tRC is not satisfied.

Abbreviations:

H High Level

L Low Level

X Don’t Care

\% Valid Data Input
RA Row Address
BA Bank Address
PA Precharge All
NOP No Operation
CA Column Address
Ax Address Line x
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FUNCTION TRUTH TABLE for CKE

Carmers SKE | K% | coe | Rase| case| wes | Adwess Action Notes
H L L L L H X Sl Refrash Erdry 1
L H = X X X ¥ |SutSsr-Resresh 1
L ; L E H H ¥ |SutSsr-Resresh
RE{“;ERES'_ L ; L E H L X LLEGAL 1
L ; E H X X LLEGAL 1
L 4 L L L X X LLEGAL 1
L L w | ox X X ¥ |MOP | Maintan Saif Aefresn) 1
H ® w | ox X X X HVALID
'E%;{FNE ; w | ox X X X |Extoower Down | e arer topgx) 1
L L w | ox X X X |MOP | Maintan Power Down)
H H x| X X X %X |Refer fo Functicn Truth Table 2
H L L L L 4 %X |Enser SeiRefresh 3
H L F X X X X |Enser Power-Down 2
ALL H L L H H H X Enser Power-Down 2
BANKS
OLE H L L F H L LLEGAL 2
H L L F L X LLEZAL 2
H L L L X X LLEZAL 2
L X X X X Refer io Power Down In this iable
Alolnerssatss | H 4 x| X X X %X |Refer fo Funilon Truth Table

Note: 1. CKE fow-fo-high mansiiion re-enables mpuis asynchronousy. A minimum sefup ome to CLK must be salisfed before any
commangs afher than EXIT are execuled.

Note: 2. Power Down can be entered when ail banks ane A (banks can be active or precharged)

Node: 3. Zeif Refresh can be enfered only from the Frecharge  fde stare

Abbreviations:

H High Level

L Low Level

X Don’t Care

\% Valid Data Input
RA Row Address
BA Bank Address
PA Precharge All
NOP No Operation
CA Column Address
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Mobile DDR SDRAM operation
State Diagram

(=2 ACT :
—Power . pOVER £t
2ot ed fue = POWER At

F BET -
Burst

CHEL :
Enter Poswer-
|

CHEH =
Exit Power-Down

;

BFDS -
Enter Desgp
Fovwer-Daown

CPDEX :
Exit Doy Pomwper -
DownEMAS

EMRS :
Ext. Made Reg.
Sat

MRS :
Mode Register Set

PRE :
Frechange

PREALL :
Prechange Al
Banks

REFA -
Aute Refresh

REFS :
Enter Seif Refresh

REPEY :
Exit Seif Refresh

READ :
Remd wjo dubo
Frechange

READA :
Read with Auto
Prechange

WRITE -
Write w'o Auto
Prechange

WRITEA :
Write: with Auto
Frechange

COPMAND Inpur

AUTOMATE
Sequence
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IDD Max Specifications and Conditions

Version

Symbol | -6 | Unit

Conditions

Operating current - One bank Active-Precharge; tRC = tRC (min); tCK = tCK (min);
CKE = High; CS = High between valid command; Address inputs are switching every IDDO 55 mA
2 clock cycles; Data bus inputs are stable

Precharge power-down standby current; All banks idle; CKE = Low; CS = High;

IDD2P 2 A
tCK =tCK (min); Address and control inputs are switching; Data bus inputs are stable m

Precharge power-down standby current; Clock stopped; All banks idle; CKE = Low;
CS = High; CK = Low; CK = High; Address and control inputs are switching; IDD2PS 2 mA
Data bus inputs are stable

Precharge nonpower-down standby current; All banks idle; CKE = High; CS = High;

IDD2N 2 A
tCK = tCK (min); Address and control inputs are switching; Data bus inputs are stable 5 m

Precharge nonpower-down standby current; Clock stopped; All banks idle;
CKE = High; CS = High; CK = Low; CK = High; Address and control inputs are switching; | IDD2NS 18 mA
Data bus inputs are stable

Active power-down standby current; One bank active; CKE = Low; CS = High;

IDD3P 2 A
tCK = tCK (min); Address and control inputs are switching; Data bus inputs are stable m

Active power-down standby current; Clock stopped; One bank active; CKE =Low;
CS = High; CK = Low; CK = High; Address and control inputs are switching; IDD3PS 2 mA
Data bus inputs are stable

Active nonpower-down standby current; One bank active; CKE = High; CS = High;

tCK =tCK (min); Address and control inputs are switching; Data bus inputs are stable IDD3N 25 mA

Active nonpower-down standby current; Clock stopped; One bank active; CKE = High;
CS = High; CK = Low; CK = High; Address and control inputs are switching; IDD3NS 18 mA
Data bus inputs are stable

Operating current - burst read; One bank active; Burst length = 4; tCK = tCK (min);
Continuous Read burst; Address inputs are switching every 2 clock cycles; IDD4R 85 mA
50% of data changing at every burst; lout =0 m A

Operating current - burst write; One bank active; Burst length = 4; tCK = tCK (min);
Continuous Write burst; Address inputs are switching every 2 clock cycles; IDD4W 85 mA
50% of data changing at every burst

Auto refresh current; Burst refresh; CKE = High; Address and

IDD5 90 A
control inputs are switching; Data bus inputs are stable m

Deep Power Down Current; Address and control inputs are stable;

IDD: A
Data bus inputs are stable 8 5 u
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Partial Array Self Refresh Current (PASR)

Extended Mode
Parameter & Test Condition Register A[2:0] Symb. max. Unit Note

Tcase [°C]

Self Refresh Current

Self Refresh Mode

CKE = 0.2V, tck = infinity,

full array activations, all banks

85°C max. ICC6 2.0 mA

Self Refresh Current
Self Refresh Mode

CKE = 0.2V, tck = infinity,
1/2 array activations

85°C max. ICC6 1.6 mA

Self Refresh Current
Self Refresh Mode

CKE = 0.2V, tck = infinity,
1/4 array activation

85°C max. ICC6 1.4 mA

Self Refresh Current
Self Refresh Mode

CKE = 0.2V, tck = infinity,
1/8 array activation

85°C max. ICC6 1.2 mA

Self Refresh Current
Self Refresh Mode

CKE = 0.2V, tck = infinity,
1/16 array activation

85°C max. ICC6 1.2 mA
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Absolute Maximum Ratings

AS4C64M16MD1

Parameter Symbol Value Unit
Voltage on any pin relative to Vsg Vins Vout -05~27 \
Voltage on Vpp supply relative to Vg Vop: Vbba -05~27 \Y
Storage temperature Tste -55 ~ +150 °C
Power dissipation Pp 1.0 W
Short circuit current los 50 mA
Note: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded.
Functional operation should be restricted to recommended operating condition
Exposure to higher than recommended voltage for extended periods of time could affect device reliability.
Capacitance (Vpp = 1.8V, Ty =25°C, f= 1MHz )
Parameter Symbol Min Max Unit
Input capacitance ( Ag~A13, BAg~BA CKE, CS, RAS, CAS, WE) CiNnt 1.5 3.0 pF
Input capacitance ( CK, CK') Cinz 1.5 3.0 pF
Data & DQS input/output capacitance ( DQy~DQ15 ) Cout 3.0 5.0 pF
Input capacitance ( DMs ) Cing 3.0 5.0 pF
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Power & DC Operating Conditions (LVCMOS In/Out)

Recommended operating conditions ( Voltage referenced to Vgg =0V )

AS4C64M16MD1

Parameter Symbol Min Typ Max Unit
Device Supply voltage Vpp 1.7 1.8 1.95 \%
Output Supply voltage Vbpa 1.7 1.8 1.95 \
Input logic high voltage ViH 0.7*Vppa - Vppqa+0.30 \%
Input logic low voltage Vi -0.3 - 0.3*Vppa \%
Input Leakage current I -2 - 2 uA
Output Leakage current 10z -5 - 5 uA
AC Input Operating Conditions
Recommended operating conditions (Voltage referenced to Vsg = 0V, Vpp = 1.7V ~1.95V)
Parameter Symbol Min Typ Max Unit
Input High (Logic 1) Voltage; DQ V4 Veeq™0.8 - Veeqt0.3 \Y
Input Low (Logic 0) Voltage; DQ Vi -0.3 - 0.2* Vppa \Y
Clock Input Crossing Point Voltage; CK and CK Vix 0.4*Vppq - 0.6*Vppq \%
AC Operating Test Conditions
Recommended operating conditions (Voltage referenced to Vgg = 0V, Vpp = 1.7V ~1.95V)
Parameter Value Unit
AC input levels (Vih/Vil) 0.8*vDDQ/0.2*vDDQ \Y
Input timing measurement reference level 0.5*vDDQ V
Input signal minimum slew rate 1.0 Vins
Output timing measurement reference level 0.5*vDDQ \Y
Output load condition See below figures

DC Cutput Load Circutt
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AC Timing Parameters & Specification

AS4C64M16MD1

AC CHARACTERISTICS -6
PARAMETER SYMBOL| MIN | MAX | UNITS |NOTES
Output data access time from CK/CK 'AC 2 5 ns 3
CK high-level width 'CH 0.45 0.55 'cK
CK low-level width fcL 045 | 0.55 'cK
Clock cycle time CL=3 ICK (3) 6 - ns 1
DQ and DM input hold time relative to DQS 'DH 0.6 ns 5,6
DQ and DM input setup time relative to DQS DS 0.6 ns 5,6
DQ and DM input pulse width (for each input) DIPW 1.6 ns
Access window of DQS from CK/CK DQSCK 2 5 ns
DQS input high pulse width DQSH 0.4 0.6 {CK
DQS input low pulse width DQSL 0.4 0.6 ICK
DQS-DQ skew, DQS to last D li

QS-DQ skew, DQS to last DQ valid, DQSQ 05 ns 1
per group, per access
Wnte. <.:ommand to first DQS latching 'DQSS 075 | 125 tcK
transition
Half clock period ‘ t

HP oL ns
Data-out high-impedance window ¢ ¢
from CK/CK Hz 04 0.6 CcK
Data-out low-impedance window t
from CK/CK Lz ! ns
Address and control input hold time H 1.1 ns 1
Address and control input setup time s 1.1 ns 1
LOAD.MODE REGISTER command {MRD 9 (CK
cycle time
DQ-DQS hold, DQS to first DQ to go non- ‘QH t ns
valid, per access -'QHS
Data hold skew factor 'QHS 0.65 ns
ACTIVE to PRECHARGE command RAS 42 70K ns
ACTIVE to READ with Auto precharge RAP 15 ns
command
ACTIVE to AQTIVE/AUTO REFRESH RC 60 ns
command period
AUTO REFRESH command period RFC 72 ns
ACTIVE to READ or WRITE delay RCD 18 ns
PRECHARGE command period RP 18 ns
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AC CHARACTERISTICS -6

PARAMETER SYMBOL| MIN | MAX | UNITS [NOTES
DQS read preamble 'RPRE 0.9 1.1 {cK

DQS read post amble {RPST 0.4 0.6 {cK

ACTIVE bank A to ACTIVE bank B command 'RRD 12 ns

DQS write preamble ‘WPRE 0.25 {CK

DQS write preamble setup time 'WPRES 0 ns 4
DQS write post amble WPST 0.4 0.6 {CK

Write recovery time 'WR 15 ns

Lnetlear;al WRITE to READ command WTR 2 tcK
Average periodic refresh interval 'REFI 7.8 us

Power down exit time tPDEX 1:;'8 ns
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1. Input Setup/Hold Slew Rate Derating

AS4C64M16MD1

Input Setup/Hold Slew Rate tIS tiH
(V/ns) (ps) (ps)
1.0 0 0
0.8 +50 +50
0.6 +100 +100

This derating table is used to increase ts/t)y in the case where the input slew rate is below 1.0V/ns.

2. Minimum 3CLK of tDAL (= tWR + tRP) is required because it need minimum 2CLK for tWR and minimum 1CLK for tRP.

3. tAC(min) value is measured at the high Vdd(1.95V) and cold temperature(-25 C).
tAC (max) value is measured at the low Vdd(1.7V) and hot temperature(85 C).

tAC is measured in the device with half driver strength and under the AC output load condition.

4. The specific requirement is that DQS be valid(High or Low) on or before this CK edge. The case shown(DQS going from
High_Z to logic Low) applies when no writes were previously in progress on the bus. If a previous write was in progress,

DQS could be High at this time, depending on tDQSS.

5. 1/0 Setup/Hold Slew Rate Derating

I/0 Setup/Hold Slew Rate tDS tDH
(Vins) (ps) (ps)

1.0 0 0
0.8 +75 +75
0.6 +150 +150

This derating table is used to increase tpg/tpy in the case where the I/O slew rate is below 1.0V/ns.
6. I/O Delta Rise/Fall Rate(1/slew-rate) Derating

Delta Rise/Fall Rate tDS tDH
(ns/V) (ps) (ps)

0 0 0
0.25 +50 +50
0.5 +100 +100

This derating table is used to increase tDS/tDH in the case where the DQ and DQS slew rates differ. The Delta Rise/Fall Rate
is calculated as 1/SlewRate1-1/SlewRate2. For example, if slew rate 1 = 1.0V/ns and slew rate 2 =0.8V/ns, then the Delta Rise/Fall

Rate =-0.25ns/
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Package Diagram
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Revision History
Rev. History Date Remark
1.0 Release Mar. 2014 SM

Alliance Memory Inc. reserves the rights to change the specifications and products without notice.

Alliance Memory, Inc., 551 Taylor Way, Suite #1, San Carlos, CA 94070, USA
Tel: +1 650 610 6800 Fax: +1 650 620 9211
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