512Mbit Single-Data-Rate (SDR) SDRAM

)L ALLIANCE AS4C32M16SA
o~ M OE R Y
32Mx16(8M x 16 x 4 Banks)

512Mbit Single-Data-Rate (SDR) SDRAM

AS4C32M16SA-7TCN & AS4C32M16SA-7TIN
AS4C32M16SA-7BCN & AS4C32M16SA-7BIN

32Mx16 (8M x 16 x 4 Banks)

Alliance Memory Inc. 511 Taylor Way, San Carlos, CA 94070 TEL: (650) 610-6800 FAX: (650) 620-9211
Alliance Memory Inc. reserves the right to change products or specification without notice

1/54 Rev.4.0 Mar2016



)l\ ALLIANCE AS4C32M16SA
N

M EMEGOTRY 512Mbit Single-Data-Rate (SDR) SDRAM
32Mx16(8M x 16 x 4 Banks)

REVISION HISTORY

Rev. 1.0 March 2012 initial version

Rev. 1.1 April 2012 Revised Operating-; Standby- and Refresh Currents
Rev. 2.0 February 2014 Die Shrink — A revision

Rev. 3.0 April 2015 Add BGA option

Rev. 4.0 March 2016 Correcting errors:

Page 3 transfer rates up to 166 MHz ===> transfer rates up to 143MHz

Page 4 data transfer rates up to 166 MHz =====> data transfer rates up to 143 MHz
data rate of up to 166 MHz=========>data rate of upto 143 MHz

Page 5 - pin labelling errors

/01 ==> DQO

/016 ==> DQ15

Page 6 = pin labelling errors

VDD===>VCC

VDDQ===>VCCQ
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Overview

This section gives an overview of the 512M SDRAM product and describes its main characteristics.

Features

e 4 banks x 8Mbit x 16 organization
High speed data transfer rates up to 143 MHz
e Full Synchronous Dynamic RAM, with all signals referenced to clock rising edge
e Single Pulsed RAS Interface
e Data Mask for Read/Write Control
e Four Banks controlled by BAO & BA1
e Programmable CAS Latency: 2, 3
e Programmable Wrap Sequence: Sequential or Interleave
e Programmable Burst Length:
e 1,2,4,8and full page for Sequential Type 1, 2, 4, 8 for Interleave Type
e Multiple Burst Read with Single Write Operation
e Automatic and Controlled Pre-charge Command
e Random Column Address every CLK (1-N Rule)
e Power Down Mode
e Auto Refresh and Self Refresh
e Refresh Interval: 8192 cycles/64 ms
e Available in 54 Pin TSOP I
Available in 54 Ball FBGA 1|
® LVTTL Interface
e Single +3.3V 0.3 V Power Supply
e ROHS Compliant*

Alliance Memory Inc. 511 Taylor Way, San Carlos, CA 94070 TEL: (650) 610-6800 FAX: (650) 620-9211
Alliance Memory Inc. reserves the right to change products or specification without notice

3/54 Rev.4.0 Mar2016



M EMEGOTRY 512Mbit Single-Data-Rate (SDR) SDRAM

)l\ ALLIANCE AS4C32M16SA
N
32Mx16(8M x 16 x 4 Banks)

Table 1 - Performance Table

-7
System Frequency (fck) 143 MHz
Clock Cycle Time (tCK3) 7 ns
Clock Access Time (tAc3) CAS Latency = 3 5.4 ns
Clock Access Time (tAc2) CAS Latency = 2 6 ns
Description

The AS4C32M16SA is a four bank Synchronous DRAM organized as 4 banks x 8Mbit x 16. The
AS4C32M16SA achieves high speed data transfer rates up to 143 MHz by employing a chip
architecture that prefetches multiple bits and then synchronizes the output data to a system clock.

All of the control, address, data input and output circuits are synchronized with the positive edge of
an externally supplied clock.

Operating the four memory banks in an inter-leaved fashion allows random access operation to
occur at higher rate than is possible with standard DRAMs. A sequential and gapless data rate of up
to 143 MHz is possible depending on burst length, CAS latency and speed grade of the device.

Table 2 — Ordering Information for ROHS Compliant Products

Product part No Org Temperature Max Clock (MHz) Package
AS4C32M16SA-7TCN | 32M x 16 gocmtr;‘e?g""é' 143 54pin TSOP I
AS4C32M16SA-7TIN | 32Mx 16| 4(')Tgutztg";'° c 143 54pin TSOP I
AS4C32M16SA-7BCN | 32M x 16 gog’tr;‘e?rg"é' 143 54 Ball FBGA
AS4C32M16SA-7BIN | 32Mx 16| 4(')Tgutztg";'° c 143 54 Ball FBGA
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54 Pin Plastic TSOP-II Pin Names
x16 PIN CONFIGURATION
Top View CLK Clock Input
CKE Clock Enable
Vee O]+ 54 |1 Vss [ Chip Select
DQo []2 53 |1 DQ15 ——
Veea [ 3 52 [ Vssq RAS Row Address Strobe
pat1 []4 51 [ ] DQ14 —
oa2 s 50 [ pQ13 CAS Column Address Strobe
Vssa L6 49 [ Veeca WE Write Enable
DQ3 [} 7 48 |1 pQ12
pQ4 []s 47 [ pa11 Ag-A1o Address Inputs
Vcea O 9 46 [ 1 Vssq
DQ5 []10 45 |1 DQ10 BAO, BA1 Bank Select
DQ6 []11 44 [ 1 DQ9
Vssa O 12 43 [0 Veea DQO0-DQ15 Data Input/Output
pQ7 [] 13 42 |1 DQ8
Vee Ol 14 41 B Vss LDQM, UDQM Data Mask
LDQM []15 40 [1NC Vee Power (+3.0V~3.3V)
WE [] 16 39 [ 1 ubQM
CAS []17 38 [ 1 CLK Vss Ground
RAS []18 37 [ 1 CKE -
CS 19 36 [ A1z Veea Power for I/O’s (+3.0V~3.3V)
BAO [] 20 35 [ 1 A1 ,
BA1 [ 21 34 [ Ag Vssa Ground for I/O’s
Ato [ 22 33 [ As NC Not connected
Ao [] 23 32 [ A7
A1 [ 24 31 [ As
A2 []25 30 [ As
A3 []26 29 [1 A4
Vece [ 27 28 |1 Vss

356164V-01
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54 BALL FBGA Pin Names
x16 PIN CONFIGURATION
Top View CLK Clock Input
configuration for x 16 devices: CKE Clock Enable
cs Chip Select
RAS Row Address Strobe
! 2 3 / 8 ? CAS Column Address Strobe
VSS |DQ15 VSSQ A vcea | DQo |vee WE Write Enable
DQ14 |DQ13 [VCCQ B VSSQ|DQ2 |DQ1 Ag-Aqn Address Inputs
DQ12 [DQ11 VSSQ C VCCQ |DQ4 (DQ3 BAO, BA1 Bank Select
DQ10 | DQ9 NMCCQ D VSSQ|DQ6 [DQs DQo-DQ15 Data Input/Output
DQ8 | NC |Vss E VCC |LDQM |DQ7 LDQM, UDQM Data Mask
UDQM| CLK | CKE F CAS | RAS | WE Vee Power (+3.0V~3.3V)
i Vss Ground
A12 | Al1 A9 G BAO | BA1 CS
V Power for 1/O’s (+3.0V~3.3V
A8 A7 A6 H A0 A1l A10 cea ( )
Vssa Ground for I/O’s
VSS A5 A4 J A3 A2 VCC
NC Not connected
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AS4C32M16SA

SN M EMORY 512Mbit Single-Data-Rate (SDR) SDRAM
32Mx16(8M x 16 x 4 Banks)
Capacitance* Absolute Maximum Ratings*
(at Ta=01t0 25 °C, Vg = Vg =33V 0.3 V) Operating temperature range........... 0 to 70 °C for normal
-40 to 85 °C for Industrial
Parameter Symbol | Min. |Max.|Unit Storage temperature range ............cccceeneeee. -55t0 150 °C
) _ Input/output voltage..........ccccccvvveennes -0.3 to (Vcc10.3) V
Input Capacitance: CLK Cek 45| 6 | pF Power supply voltage ...........c.ccceooereiirienens -0.3t04.6V
Input Capacitance: All other input| Ciy 25 6 pF Power dissipation ..........ccccoiiiiiiiiiiie e 1w
pins and balls Data out current (short circuit) ..............ccocooein 50 mA
Input/output Capacitance: DQ Cio 4 6 pF *Note:  Stresses above those listed under “Absolute Maximum

Ratings” may cause permanent damage of the device.
Exposure to absolute maximum rating conditions for
extended periods may affect device reliability.

*Note:Capacitance is sampled and not 100% tested.

Block Diagram
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Signal Pin Description

Pin Type | Signal | Polarity Function

CLK Input Pulse Positive | The system clock input. All of the SDRAM inputs are sampled on the rising edge of the
Edge clock.

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 or the Self Refresh mode.

CS 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 - A12 Input Level — During a Bank Activate command cycle, A0-A12 defines the row address (RA0-RA12)
when sampled at the rising clock edge.

During a Read or Write command cycle, AO-An defines the column address (CAO-CAn)
when sampled at the rising clock edge.CAn depends from the SDRAM organization:

* 64M x 8 SDRAM CAO0-CA9, CA11.

* 32M x 16 SDRAM CAOQ0-CA9.

In addition to the column address, A10(=AP) 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 BAO and BA1 are
used to define which bank to precharge.

BAO, Input Level — Selects which bank is to be active.

BA1

DQx Input Level — Data Input/Output pins operate in the same manner as on conventional DRAMs.
Output

LDQM Input Pulse |Active High| The Data Input/Output mask places the DQ buffers in a high impedance state when sam-
ubQM pled high. In Read mode, DQM has a latency of two clock cycles and controls the output
buffers like an output enable. In Write mode, DQM has a latency of zero and operates as
a word mask by allowing input data to be written if it is low but blocks the write operation

if DQM is high.
VCC, VSS| Supply Power and ground for the input buffers and the core logic.
VCCQ Supply — — Isolated power supply and ground for the output buffers to provide improved noise
VSSQ immunity.

Alliance Memory Inc. 511 Taylor Way, San Carlos, CA 94070 TEL: (650) 610-6800 FAX: (650) 620-9211
Alliance Memory Inc. reserves the right to change products or specification without notice

8/54 Rev.4.0 Mar2016



AS4C32M16SA
512Mbit Single-Data-Rate (SDR) SDRAM
32Mx16(8M x 16 x 4 Banks)

Operation Definition

All of SDRAM operations are defined by states of control signals CS, RAS, CAS, WE, and DQM at the
positive edge of the clock. The following list shows the thruth table for the operation commands.

A0-9,
Device | CKE | CKE | __ - A11, BS0O
Operation State n-1 n CS | RAS | CAS E | DQM | A12 | A10 | BS1
Row Activate Idle? H X L L H H X \ \ \Y
Read Active® H X L H L H X \ L \Y
Read w/Autoprecharge Active® H X L H L H X Vv H \%
Write Active® H X L H L L X \ L \Y
Write with Autoprecharge Active® H X L H L L X Y H \%
Row Precharge Any H X L L H L X X L \%
Precharge All Any H X L L H L X X H X
Mode Register Set Idle H X L L L L X \% \% \%
No Operation Any H X L H H H X X X X
Device Deselect Any H X H X X X X X X X
Auto Refresh Idle H H L L L H X X X X
Self Refresh Entry Idle H L L L L H X X X X
Self Refresh Exit Idle H X X X
(Self Refr.) L H X X X X
L H H X
Power Down Entry Idle H X X X
Active* H L X X X X
L H H X
Power Down Exit Any H X X X
(Power L H X X X X
L H H L
Down)
Data Write/Output Enable Active H X X X X X L X X X
Data Write/Output Disable Active H X X X X H X X X
Notes:
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 before the commands
are provided.
3. These are state of bank designated by BS0, BS1 signals.
4. Power Down Mode can not entry in the burst cycle.
Alliance Memory Inc. 511 Taylor Way, San Carlos, CA 94070 TEL: (650) 610-6800 FAX: (650) 620-9211
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Power On and Initialization

The default power on state of the mode register is supplier specific and may be undefined. The following power on and
initialization sequence guarantees the device is preconditioned to each user’s specific needs. Like a conventional DRAM,
the Synchronous DRAM must be powered up and initialized in a predefined manner. During power on, all VCC and
VCCQ pins must be built up simultaneously to the specified voltage when the input signals are held in the “NOP” state.
The power on voltage must not exceed VCC+0.3V on any of the input pins or VCC supplies. The CLK signal must be
started at the same time. After power on, an initial pause of 200 ms is required followed by a precharge of both banks
using the precharge command. To prevent data contention on the DQ bus during power on, it is required that the DQM
and CKE pins be held high during the initial pause period. Once all banks have been precharged, the Mode Register Set
Command must be issued to initialize the Mode Register. A minimum of two Auto Refresh cycles (CBR) are also
required. These may be done before or after programming the Mode Register. Failure to follow these steps may lead to
unpredictable start-up modes.

Programming the Mode Register

The Mode register designates the operation mode at the read or write cycle. This register is divided into 4 fields. A
Burst Length Field to set the length of the burst, an Addressing Selection bit to program the column access sequence in a
burst cycle (interleaved or sequential), a CAS Latency Field to set the access time at clock cycle and a Operation mode
field to differentiate between normal operation (Burst read and burst Write) and a special Burst Read and Single Write
mode. The mode set operation must be done before any activate command after the initial power up. Any content of the
mode register can be altered by re-executing the mode set command. All banks must be in pre-charged state and CKE
must be high at least one clock before the mode set operation. After the mode register is set, a Standby or NOP
command is required. Low signals of RAS, CAS, and WE at the positive edge of the clock activate the mode set
operation. Address input data at this timing defines parameters to be set as shown in the previous table.

Read and Write Operation

When RAS is low and both CAS and WE are high at the positive edge of the clock, a RAS cycle starts. According to
address data, a word line of the selected bank is activated and all of sense amplifiers associated to the wordline are set.

A mcycle is triggered by setting Whigh and CAS low at a clock timing after a necessary delay, tRcD, from the RAS
timing. WE is use d to define either a read (WE = H) or a write (WE = L) at this stage.

SDRAM provides a wide variety of fast access modes. In a single CAS cycle, serial data read or write operations are
allowed at up to a 166 MHz data rate. The numbers of serial data bits are the burst length programmed at the mode set
operation, i.e., one of 1, 2, 4, 8 and full page. Column addresses are segmented by the burst length and serial data
accesses are done within this boundary. The first column address to be accessed is supplied at the CAS timing and the
subsequent addresses are generated automatically by the programmed burst length and its sequence. For example, in a
burst length of 8 with interleave sequence; if the first ad-dress is ‘2’, then the rest of the burst sequence is 3, 0, 1, 6, 7, 4,
and 5.

Full page burst operation is only possible using sequential burst type. Full Page burst operation does not terminate
once the burst length has been reached. (At the end of the page, it will wrap to the start address and continue.) In other
words, unlike burst length of 2, 4, and 8, full page burst continues until it is terminated using another command.
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Address Input for Mode Set (Mode Register Operation)

|BA1’BAO|A11-12!A10’ A9 ‘ A8 ’ A7 ‘ A6 ’ A5 ‘ A4 ’ A3 ‘ A2 | A1 ‘ A0 | Address Bus (Ax)

Y Y ¥ VY VYV YVYYYYY

| Operation Mode l CAS Latency | BT ‘ Burst Length | Mode Register
Operation Mode Burst Type
BA1|BAO|A11-12| A10 | A9 | A8 | A7 Mode A3 Type
0 0 0 olololo Burst Regd/Burst 0 Sequential
Write
1 Interleave
0 0 0 0 1100 Burst I?/:Iestde/Smgle v
Burst Length
CAS Latency -—
Length
A6 A5 A4 Latency A2 A1 A0
0 0 0 Rosorve Sequential | Interleave
0 0 1 Reserve 0 0 0 1 1
0 y 0 P 0| o |1 2 2
0 1 1 3 0 1 0 4 4
1 0 0 Reserve 0 1 1 8 8
1 0 1 Reserve 1 0 0 Reserve Reserve
1 1 0 Reserve 1 0 1 Reserve Reserve
1 1 1 Reserve 1 1 0 Reserve Reserve
1 1 1 Full Page Reserve

Similar to the page mode of conventional DRAM's, burst read or write accesses on any column address

are possible once the RAS cycle latches the sense amplifiers. The maximum tRaS or the refresh interval
time limits the number of random column accesses. A new burst access can be done even before the
previous burst ends. The interrupt operation at every clock cycles is supported. When the previous burst is
interrupted, the remaining addresses are overridden by the new address with the full burst length. An
interrupt which accompanies with an operation change from a read to a write is possible by exploiting
DQM to avoid bus contention.

When two or more banks are activated sequentially, interleaved bank read or write operations are possible.
With the programmed burst length, alternate access and precharge operations on two or more banks can
realize fast serial data access modes among many different pages. Once two or more banks are activated,

column to column interleave operation can be done between different pages.
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Burst Length and Sequence:

Burst Starting Sequential Burst Interleave Burst
Length Address Addressing Addressing
(A2 A1 A0) (decimal) (decimal)
2 xx0 0,1 0,1
xx1 1,0 1,0
4 x00 0,1,23 0,1,2,3
x01 1,2,3,0 1,0,3,2
x10 2,3,0,1 2,3,0,1
x11 3,0,1,2 3,2,1,0
8 000 01 2 3 4 5 6 7 01 2 3 4 5 6 7
001 1.2 3 45 6 70 10 3 2 5 47 6
010 2 3 456 7 01 2 3016 7 45
011 3 456 7012 321 07 6 5 4
100 4 5 6 7 01 2 3 4 56 7 01 2 3
101 56 7 01 2 3 4 5 4 7 6 1 0 3 2
110 6 7 01 2 3 45 6 7 4 5 2 3 0 1
111 7 01 2 3 4 5 6 7 6 5 4 3 2 10
Full Page nnn Cn, Cn+1, Cn+2.... not supported
Refresh Mode

__SDRAM has two refresh modes, Auto Refresh and Self Refresh. Auto Refresh is similar to the CAS -before-
RAS refresh of conventional DRAMs. All of banks must be precharged before applying any refresh mode. An
on-chip address counter increments the word and the bank addresses and no bank information is required
for both refresh modes. L L L

The chip enters the Auto Refresh mode, when RAS and CAS are held low and CKE and WE are held high
at a clock timing. The mode restores word line after the refresh and no external precharge command is nec-
essary. A minimum tRC time is required between two automatic refreshes in a burst refresh mode. The same
rule applies to any access command after the automatic refresh operation. _

The chip has an on-chip timer and the Self Refresh mode is available. It enters the mode when RAS, CAS,
and CKE are low and WE is high at a clock timing. All of external control signals including the clock are dis-
abled. Returning CKE to high enables the clock and initiates the refresh exit operation. After the exit com-
mand, at least one tg¢c delay is required prior to any access command.

DQM Function

DQM has two functions for data I/O read and write operations. During reads, when it turns to “high” at a
clock timing, data outputs are disabled and become high impedance after two clock delay (DQM Data Disable
Latency tpqz ). It also provides a data mask function for writes. When DQM is activated, the write operation
at the next clock is prohibited (DQM Write Mask Latency tpqw = zero clocks).

Power Down

In order to reduce standby power consumption, a power down mode is available. All banks must be pre-
charged and the necessary Precharge delay (trp) must occur before the SDRAM can enter the Power Down
mode. Once the Power Down mode is initiated by holding CKE low, all of the receiver circuits except CLK
and CKE are gated off. The Power Down mode does not perform any refresh operations, therefore the device
can’t remain in Power Down mode longer than the Refresh period (tref) of the device. Exit from this mode is
performed by taking CKE “high”. One clock delay is required for mode entry and exit.
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Auto Precharge

Two methods are available to precharge SDRAMSs. In an automatic precharge mode, the CAS timing ac-
cepts one extra address, CA10, to determine whether the chip restores or not after the operation. If CA10 is
high when a Read Command is issued, the Read with Auto-Precharge function is initiated. The SDRAM
automatically enters the precharge operation one clock before the last data out for CAS latencies 2, two
clocks for CAS latencies 3 and three clocks for CAS latencies 4. If CA10 is high when a Write Command is
issued, the Write with Auto-Precharge function is initiated. The SDRAM automatically enters the precharge
operation a time delay equal to tyyr (Write recovery time) after the last data in. Auto-Precharge does not
apply to full-page burst mode.

Precharge Command

There is also a separate precharge command available. When RAS and WE are low and CAS is high at a
clock timing, it triggers the precharge operation. Three address bits, BAO, BA1 and A10 are used to define
banks as shown in the following list. The precharge command can be imposed one clock before the last data
out for CAS latency = 2, two clocks before the last data out for CAS latency = 3. Writes require a time delay
twr from the last data out to apply the precharge command. A full-page burst may be truncated with a Pre-
charge command to the same bank.

Bank Selection by Address Bits:

A10 | BAO | BA1
0 0 0 Bank 0
0 0 1 Bank 1
0 1 0 Bank 2
0 1 1 Bank 3
1 X X all Banks

Burst Termination

Once a burst read or write operation has been initiated, there are several methods in which to terminate
the burst operation prematurely. These methods include using another Read or Write Command to interrupt
an existing burst operation, use a Precharge Command to interrupt a burst cycle and close the active bank,
or using the Burst Stop Command to terminate the existing burst operation but leave the bank open for future
Read or Write Commands to the same page of the active bank. When interrupting a burst with another Read
or Write Command care must be taken to avoid I/0O contention. The Burst Stop Command, however, has the
fewest restrictions making it the easiest method to use when terminating a burst operation before it has been
completed. If a Burst Stop command is issued during a burst write operation, then any residual data from the
burst write cycle will be ignored. Data that is presented on the I/O pins before the Burst Stop Command is
registered will be written to the memory. The full-page burst is used in conjunction with Burst Terminate Com-
mand to generate arbitrary burst lengths.
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AS4C32M16SA

512Mbit Single-Data-Rate (SDR) SDRAM

32Mx16(8M x 16 x 4 Banks)

Recommended Operation and Characteristics for LV-TTL
Vss=0V;Vce, Vecq=33V+03V

Limit Values
Parameter Symbol min. max. Unit | Notes
Input high voltage V|H 2.0 Vcc+0.3 \ 1,2
Input low voltage V|L -0.3 0.8 \ 1,2
Output high voltage (IoyT =—4.0 mA) VOH 24 - Vv
Output low voltage (IoyuT = 4.0 mA) Vo|_ — 0.4 V
Input leakage current, any input | -2 2 uA
(0V <V|N < 3.6V, all other inputs = 0 V) L)
Output leakage current | -2 2 uA
(DQ is disabled, 0V < VOUT < VCC) o)

Note:
All voltages are referenced to Vss.

Vin may overshoot to Vcc + 2.0 V for pulse width of < 4ns with 3.3V. V. may undershoot to -2.0 V for pulse width

< 4.0 ns with 3.3V. Pulse width measured at 50% points with amplitude measured peak to DC reference.
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M O 512Mbit Single-Data-Rate (SDR) SDRAM
32Mx16(8M x 16 x 4 Banks)

)L ALLIANCE AS4C32M16SA
N M E R Y

Operating Currents
Vce =3.3V £0.3V (Recommended Operating Conditions unless otherwise noted )

Max.
Symbol | Parameter & Test Condition -7 Unit Note
ICC1 ppe_ralting Curlrent_ . 1 bank operation mA 1
RC RCMIN. RC  CKMIN' 240
Active-precharge command cycling, without
Burst Operation
ICC2P Precharge Standby Current tCcK = min. 7 mA 1
in Power Down Mode ¢ nfinit 5
o = Infini
ICC2PS | CS =V|H, CKES V|| (max) cK Y mA 1
ICC2N | Precharge Standby Current tCK = min. 58 mA
in Non-Power Down Mode o 18
ICC2NS | CS =V|H, CKE2 V|| (max) {CK = Infinity mA
ICC3N | No Operating Current CKE 2 ViHMiN,) 75 mA
tCcK = min, CS = V|H(min)
ICC3P | bank ; active state ( 4 banks) CKE = ViLmax, 35 mA
(Power down mode)
ICC4 Burst Operating Current mA 1,2
tCK = min 170
Read/Write command cycling
ICC5 Auto Refresh Current mA 1
Auto Refresh command cycling
ICC6 Self Refresh Current 6 mA
Self Refresh Mode, CKE< 0.2V

Notes:

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 tck.

These parameter depend on output loading. Specified values are obtained with output open.
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Mo 512Mbit Single-Data-Rate (SDR) SDRAM
32Mx16(8M x 16 x 4 Banks)

)L ALLIANCE AS4C32M16SA
N M E R Y

AC Characteristics
Vss=0V;Vcc=33V£03V,tt=1ns

Limit Values
-7
- Unit | Note
# | Symbol | Parameter Min. | Max.
Clock and Clock Enable

1 lCK Clock Cycle Time

CAS Latency =3 7 - ns

CAS Latency =2 10 - ns
2 lCK Clock Frequency

CAS Latency = 3 - 143 MHz

CAS Latency =2 - 100 MHZ
3 lAC Access Time from Clock 2,3

CAS Latency = 3 - 5.4 ns

CAS Latency =2 - 6 ns
4 [CH Clock High Pulse Width 2.5 — ns
5 [CL Clock Low Pulse Width 2.5 - ns
6 [T Transition Time 0.3 1.5 ns

Setup and Hold Times

7 IIS Input Setup Time 1.5 — ns 4
8 IlH Input Hold Time 0.8 — ns 4
9 ICKS CKE Setup Time 1.5 — ns 4
10 [CKH CKE Hold Time 0.8 — ns 4
11 IMRD Mode Register Set Command Cycle Time 2 — CLK
12 [SB Power Down Mode Entry Time 0 7 ns
13 [DS Data-in Setup Time 1.5 — ns
14 IDH Data-in Hold Time 0.8 - ns
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)L ALLIANCE AS4C32M16SA
N M E R Y

M O 512Mbit Single-Data-Rate (SDR) SDRAM
32Mx16(8M x 16 x 4 Banks)

Common Parameters

15 IRCD Row to Column Delay Time 15 — ns 5
16 IRP Row Precharge Time 15 — ns 5
17 IRAS Row Active Time 45 100K ns 5
18 IRC Row Cycle Time 65 — ns 5
19 [RRD Activate(a) to Activate(b) Command Period 15 — ns 5
20 [CCD %(a) to %(b) Command Period 1 - CLK
21 [DPL Data-in to Precharge Command for Manual precharge 2 - CLK
Refresh Cycle
22 [REF Refresh Period (8192 cycles) — 64 ms
23 [SREX Self Refresh Exit Time 1 — CLK
Read Cycle
Limit Values
-7
# Symbol | Parameter Min. | Max. Unit | Note
24 IOH Data Out Hold Time 2.5 — ns 2
25 ILZ Data Out to Low Impedance Time 1 — ns
26 [HZ Data Out to High Impedance Time 3 7 ns 6
27 IDQZ DQM Data Out Disable Latency — 2 CLK
Write Cycle
28 IWR Write Recovery Time for Auto precharge 2 — CLK
29 [DQW DQM Write Mask Latency 0 - CLK
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AS4C32M16SA
)A “nlil'!.nu EE 512Mbit Single-Data-Rate (SDR) SDRAM

32Mx16(8M x 16 x 4 Banks)

Notes for AC Parameters:

1. For proper power-up see the operation section of this data sheet.
2. AC timing tests have V|_ = 0.4V and V|H = 2.4V with the timing referenced to the 1.4 V crossover point. The

transition time is measured between V|H and V|L_. All AC measurements assume tT = 1ns with the AC output
load circuit shown in Figure 1.

oK ey ) VIH
y 2 S +14V
t -
e
us | tH
A -l 50 Ohm
COMMAND % T‘ 1.4v
== A by Z=50 Ohm
M tAC = H tAC = o  _| ! |
1z =
tOH 50 pF
OUTPUT T }: 1.4V
- -

Figure 1.

3. If clock rising time is longer than 1 ns, a time (tT/2 — 0.5) ns has to be added to this parameter.

4. IftT is longer than 1 ns, a time (tT — 1) ns has to be added to this parameter.

5. These parameter account for the number of clock cycle and depend on the operating frequency of the

clock, as follows:

the number of clock cycle = specified value of timing period (counted in fractions as a whole number)

Self Refresh Exit is a synchronous operation and begins on the 2nd positive clock edge after CKE returns
high. Self Refresh Exit is not complete until a time period equal to tRC is satisfied once the Self Refresh Exit
command is registered.

6. Referenced to the time which the output achieves the open circuit condition, not to output voltage levels.
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M EMEGOTRY 512Mbit Single-Data-Rate (SDR) SDRAM
32Mx16(8M x 16 x 4 Banks)

)l\ ALLIANCE AS4C32M16SA
e

Timing Diagrams

1. Bank Activate Command Cycle
. Burst Read Operation

. Read Interrupted by a Read

A W N

. Read to Write Interval
4.1 Read to Write Interval
4.2 Minimum Read to Write Interval
4.3 Non-Minimum Read to Write Interval
5. Burst Write Operation
6. Write and Read Interrupt
6.1 Write Interrupted by a Write
6.2 Write Interrupted by Read
7. Burst Write & Read with Auto-Precharge
7.1 Burst Write with Auto-Precharge
7.2 Burst Read with Auto-Precharge
8. Burst Termination
8.1 Termination of a Burst Write Operation
8.2 Termination of a Burst Write Operation
9. AC- Parameters
9.1 AC Parameters for a Write Timing
9.2 AC Parameters for a Read Timing
10. Mode Register Set
11. Power on Sequence and Auto Refresh (CBR)
12. Power Down Mode
13. Self Refresh (Entry and Exit)
14. Auto Refresh (CBR)
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AS4C32M16SA
512Mbit Single-Data-Rate (SDR) SDRAM

32Mx16(8M x 16 x 4 Banks)

Timing Diagrams (Cont'd)

15. Random Column Read ( Page within same Bank)
15.1 CAS Latency = 2
15.2 CAS Latency = 3
16. Random Column Write ( Page within same Bank)
16.1 CAS Latency = 2
16.2 CAS Latency = 3
17. Random Row Read ( Interleaving Banks) with Precharge
17.1 CAS Latency = 2
17.2 CAS Latency = 3
18. Random Row Write ( Interleaving Banks) with Precharge
18.1 CAS Latency = 2
18.2 CAS Latency = 3
19. Precharge Termination of a Burst
19.1 CAS Latency = 2
19.2 CAS Latency = 3
20. Full Page Burst Operation
20.1 Full Page Burst Read, CAS Latency = 2
20.2 Full Page Burst Read, CAS Latency = 3
21. Full Page Burst Operation
21.1 Full Page Burst Write, CAS Latency = 2
21.2 Full Page Burst Write, CAS Latency = 3
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)k ALLIANCE AS4C32M16SA
o~ M ORY

EM 512Mbit Single-Data-Rate (SDR) SDRAM
32Mx16(8M x 16 x 4 Banks)

1. Bank Activate Command Cycle
(CAS latency = 3)

T0 T T T T T

w LM fmw

Bank A Bank A Bank B Bank A
mm«////m Ty AN

tRCD tRRD
Bank A < : > Write A Bank B Bank A
COMMAND M NOP '< NOP &g@,ﬁa‘#}j’e """"" Activate Activate
[/} :HorL =
tre

2. Burst Read Operation

(Burst Length = 4, CAS latency = 2, 3)
TO T1 T2 T3 T4 T5 T6 T7 T8

CLK |
A n A A

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

COMMAND-( READA)—( NOP )—( NOP )—( NOP )—( NOP )—( NOP )—( NOP )—( NOP )—( NOP )—

CAS latency = 2
texo, 1/O's

CAS latency = 3
texs, 1/O's

| |
| |
DOUT Ag X DOUT A, X DOUTA, X DOUT A3

| X

|

| \
| DOUT Ay X DOUTA; X DOUTA, X DOUTA, /
|
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M EMEGOTRY 512Mbit Single-Data-Rate (SDR) SDRAM
32Mx16(8M x 16 x 4 Banks)

)l\ ALLIANCE AS4C32M16SA
e

3. Read Interrupted by a Read

(Burst Length = 4, CAS latency = 2, 3)
TO T1 T2 T3 T4 T5 T6 T7 T8

CLK |
A A A

I tcep I I I | I I I
| | | | |

[
COMMAND-( READA)—(READB)—( NOP )—( NOP )—( NOP )—( NOP >—( NOP )—( NOP )—( NOP )-—
\:\Tf\‘

< DOUT Aq X DOUT By DOUT B4

|

|

X X X |

| |

| ' |
| DOUTAO X DOUT By X DOUT B, X DOUT B, X DOUT Bs >|7

| |

| I

CAS latency = 2
toko 1/10's

o L —

I
l
DOUT B,

OUT B,

~—

CAS latency = 3
toxs, 1/0’s

4.1 Read to Write Interval

(Burst Length = 4, CAS latency = 3)

T0 T1 T2 T3 T4 T5 T6 T7 T8

CLK _1 |_

| M|n|mum delay between the Read and Write Commands =4+1 =5 cycles |

////////////x o e

| "

COMMAND-( NOP >—<READA>—-< NOP >—< NOP >—< NOP >—< NOP >—<WRITEB>—-< NOP >—< NOP >—

I/0’s
m c“Hor“L”

DOUT Ag DIN Bg >—< DIN B+ >—< DIN B2 >—

| Must be Hi-Z before |
the Write Command
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AS4C32M16SA

512Mbit Single-Data-Rate (SDR) SDRAM

32Mx16(8M x 16 x 4 Banks)

4.2 Minimum Read to Write Interval

(Burst Length = 4, CAS latency = 2)

1 Clk Inte

rval

CLK _4 I l‘ I I I lk I I |_
S g N N

| | |
BANK A
COMMAN D'( NoP )’( NOP HACTIVATEH

CAS latency = 2

-
NOP )—( READ A )—(W
|

Must be Hi-Z before
the Write Command

|

RITEA)—( NOP )—( NOP )—( NOP )-
| | | |

| | |
| | |
| | |
tCK2, 1/O’s | | |

m (“Hor “L”

4.3 Non-Minimum Read to Write Interval

(Burst Length = 4, CAS latency = 2, 3)

( DIN Ag )—(

| | |
DIN Aq )—( DIN Ay )—( DIN A3 )

TO T1 T2 T3 T4 T5 T6 T7 T8
oLk [ |
JR—
| | | | | | | | |
| | | I I L toow| | |
baM Q | | | / | | | | | |
| | | | o 192 | > | | |
| | | | | | | | |
COMMAND-( NOP )—( READ A )—( NOP )—( NOP )—( READ A )—( NOP )—( WRITE B )—( NOP )—( NOP )—
| | | | | | | | |
-2 | | | ' ' | ' ' '
CAS latency = 2 ~
tcks, I/O’s | | i { DOUT Ag X DOUT A4 DIN Bg )—( DIN B4 )—(- DIN By )-
| | | | | Must be Hi-Z before | | |
the Write Command
CAS latency =3 | | | | |
; DOUT Ag DIN Bg DIN B -DINB)
toe VO's | | | | . . .
m P or L | | | | | | | | |
Alliance Memory Inc. 511 Taylor Way, San Carlos, CA 94070 TEL: (650) 610-6800 FAX: (650) 620-9211
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)l\ ALLIANCE AS4C32M16SA
e

M EMEGOTRY 512Mbit Single-Data-Rate (SDR) SDRAM
32Mx16(8M x 16 x 4 Banks)

5. Burst Write Operation

(Burst Length = 4, CAS latency = 2, 3)

TO T1 T2 T3 T4 T5 T6 T7 T8

] | _

< - HW'R.TEAH - H H H| Mo o W -

| | |

I/ | | |

I/0’s —‘—< DIN Ag >—< DIN A4 >—< DIN Ay >—< DIN A3 >—</don care l l l
| | |

The first data element and the Write Extra data is ignored after
are registered on the same clock edge. termination of a Burst.

6.1 Write Interrupted by a Write
(Burst Length = 4, CAS latency = 2, 3)

T1 T2 T3 T4 T5 T6 T7 T8

CLK |
A
|

»

tCCD | | | | | | |

I
COMMAND-( NOP >—( WRITE A >—( WRITE B
|

I I
1 Clk Interval

—

A
I
1/0’s —f—( DIN Ag >—< DIN By >—< DIN By >—< DIN B, >—< DIN B3 >
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)l\ ALLIANCE AS4C32M16SA
) -

M EMEGOTRY 512Mbit Single-Data-Rate (SDR) SDRAM
32Mx16(8M x 16 x 4 Banks)

6.2 Write Interrupted by a Read
(Burst Length = 4, CAS latency = 2, 3)

TO T1 T2 T3 T4 T5 T6 T7

T8

CLK _1 {
[

| | | | | | |
COMMAND-( NOP )—(WRITEA)—( READ B )—( NOP )—( NOP )—( NOP )—( NOP )—( NOP )—( NOP >—
| | | |

|
TTTTT
don’t care

CAS latency = 2
tCK2’ 1/0’s

X
X

| | |
| | |
DOUT Bg X DOUTB4 ) DOUT By X DOUT B3 >—'7

| | |
| | |
DOUTB4 ) DOUT By X DOUT B3

\|/

| |
CAS latency = 3 | DIN A )_(/é /t/ 77 d/I /’t/ T7 | DOUTB
) 4{ 0 on careZH on carea>—< 0
tCK3’|/OS | [ 1]/ L[]/ |
|
|
I

Input data must be removed from the 1/O’s at least one clock
cycle before the Read dataAPpears on the outputs to avoid

data contention.

7.1 Burst Write with Auto-Precharge

Burst Length = 2, CAS latency = 2, 3)
TO T T2 T3 T4 T5 T6 T7

T8

ox | | | | | | | |

COMMAND-(E@'#K,’E\H NOP )—( NOP ) Ax‘O’E,'GTchEaQH NOP >—< NOP )—( NOP )—( NOP )--( NOP )——:
T

tre

I/O’s

I T [ I
| | | |
| | | |
| | | |
| | . | te % |
: : ( IDIN Ag >—< IDIN Aq ) | : :

* Begin Autoprecharge

Bank can be reactivated after trp
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M EMEGOTRY 512Mbit Single-Data-Rate (SDR) SDRAM
32Mx16(8M x 16 x 4 Banks)

)l\ ALLIANCE AS4C32M16SA
e

7.2 Burst Read with Auto-Precharge

Burst Length = 4, CAS latency = 2, 3)

TO T1 T2 T3 T4 T5 T6 T7 T8

CLK ' ‘ ‘
|
| | | | | | | | |
COMMAND-( READ A )—( NOP )-( NOP ).( NOP )—( NOP >—< NOP >—< NOP )—( NOP )-( NOP >_
| ,l tRP |

| | | |
CAS latency = 2 | | : : = : ! | |
- DOUT A Y DOUT A Y DOUT A ¥ DOUT A3 )
tcko, 10's T T \ 0 ! 2 S/ | !
| | | | 1 — | |
| | | ] P 1 1 | |
CAS latency =3 { bout A X DOUT A X DOUT A X DOUT A3 }
tcks, I/0's | | | \ 0 ! 2 S |
1 1 1 I 1

% Begin Autoprecharge

Bank can be reactivated after trp
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)l\ ALLIANCE AS4C32M16SA
e

M EMEGOTRY 512Mbit Single-Data-Rate (SDR) SDRAM
32Mx16(8M x 16 x 4 Banks)

8.1 Termination of a Burst Read Operation
(CAS latency = 2, 3)

TO T1 T2 T3 T4 T5 T6 T7 T8

CLK |
) A

! | !
COMMAND—( READA)—( NOP >—( NOP )—( NOP )—( s )-( NOP )—( NOP )—( NOP )—( NOP )—

CAS latency = 2

1
< DOUT A, X DOUT A, X DOUT A, X DOUT Ag > T
| | | |

CAS latency = 3
toxs /O's

|
|
|
| |
| | [ \
| | \ DOUT Aq DOUT A4 DOUT A, DOUT A3 /
| |

8.2 Termination of a Burst Write Operation
(CAS latency = 2, 3)
TO T1 T2 T3 T4 T5 T6 T7 T8
CLK
_1| | I i | | | |
| | | | | | | |
COMMAND-( NOP )—-( WRITE A )—( NOP )—( NOP )—( %‘t‘g;t )—( NOP )—( NOP )—( NOP )--( NOP )——
| | | | | | | |

Y ) )
CAS latency = 2,3 | , | | | |
I/O’s 4<| DIN Ag )—( DIN A4 )—-( DIN Ao don't care | | | -

Input data for the Write is masked.
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32Mx16(8M x 16 x 4 Banks)

AS4C32M16SA

512Mbit Single-Data-Rate (SDR) SDRAM
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512Mbit Single-Data-Rate (SDR) SDRAM

32Mx16(8M x 16 x 4 Banks)
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AS4C32M16SA

512Mbit Single-Data-Rate (SDR) SDRAM

32Mx16(8M x 16 x 4 Banks)
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AS4C32M16SA

512Mbit Single-Data-Rate (SDR) SDRAM

32Mx16(8M x 16 x 4 Banks)

puew

Y

snQOgz 1o} a|qels
aq 1snw sjnduy

|
|
I ——
|
|
|
|
T
|
|
|
|
|

syuegd |IV
woD  puewwo) }os puewwo) puewwo) puewwo)
Auy 19)s169y apo ysaujey oy pug yseuoy 0Ny is| sbieyosid
I + | I | | I + | I | | I I + I + | |
I I I | I I | I I | I I | I I | I I I
—_ L — L U H R |_|\_ - Ir|.||_|L|\|_|I
| I I ] | I ] I I | I I ] I I | I I U 21
| I I | ; I | | I T I I | I I N I i e
| i T | oH) T | i | | | | | | D dy) | | I
I I I | I I | I I | I I | I I | I I I
I I I | I I | I I | I I | I I | I I I
I I I | I I | I I | I I | I I | I I I
/ | | I | | I | | I W | | | | | | _ (1
T T T T T T T T T T T T T T T T T
I I I | I I | _ I \\ I I | I I | I \ I
| | | | | | | I | | | | | | | I

T T X T o T T T T
\\\\\\\\\\EQ\\_\wm@_\\\\_\\\\\\\\\\\\\\\\\\\\\\\\\ T T
T YT T T T
DO N T T A T
T XU Ny T m T
T T <\_\\\\“\\\\_\\\\_\\\\“\\\ §§ [Ty O N
— :\f::m_g_“g_fm

LA

(499) ysouvy oyny pue aduanbas uo 4omod ‘Li

o/l

NOda

1ppyY

dv

sd

aM

SVO

Svd

SO

Mo

A10

Alliance Memory Inc. 511 Taylor Way, San Carlos, CA 94070 TEL: (650) 610-6800 FAX: (650) 620-9211

Alliance Memory Inc. reserves the right to change products or specification without notice

Mar2016

Rev.4.0

31/54



AS4C32M16SA

512Mbit Single-Data-Rate (SDR) SDRAM

32Mx16(8M x 16 x 4 Banks)

Z = Aouale] syo ‘v = yibua 1sing

puewwo)
Auy
Y ueg
ue:
X3 9po Anu3 epopy UC_M:V“SM pueWWOoD
umoq Jemod umoq sto& obieyoalg 9jeAy
I 1 1 1 I | + 1 1 l 1 1 1 I | I 1 1 l 1 + 1
1 | 1 l 1 I 1 1 1 1 | 1 l 1 I 1 I 1 1 | 1 l 1
L e L T S e S S o,
[ ] 1 l 1 ] | 1 | [ ] 1 | 1 I | ] | 1 | [ ] I Z-1H
1 | [ l 1 I | [ | [ | 1 l 1 I | I | 1 | 1 l [l
1 1 1 l 1 I 1 1 | 1 1 1 l 1 I 1 I | 1 1 1 l 1
1 | 1 | | | | 1 | 1 | 1 | | | | | | 1 | 1 | |
T T T T T T T T T T T T T T T T T T T T T T T
1 l 1 l | I | 1 | 1 l 1 l | I | I | 1 l 1 l |
[ | 1 l 1 I | [ | [ | [ l 1 I | I | [ | [ l 1
1 | 1 l 1 I 1 1 1 1 1 1 l 1 I 1 I 1 1 1 1 l 1
1 1 1 l 1 1 1 1 1 | 1 l 1 1 1 1 | 1 l
1 | | | | ! 1 ! 1 ! 1 1 1 1 | | | 1 1

IO T T T T T T o T T DT
@os\\E\\\\\\\\\\\\\\\5\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\i\\\\\
DO T T N T T T T
@Q\_\\\\_\\\\_\\\\_\\\\,\\\\_\\E\\_\\\\_\\\\_\\\\_\\\\_\\\\_\\\\,\\\\_\\\\,\\\\_\\\\_\\\\\\\\_\> w JIIITT
T T AT T AT T A AN T
@os\\\\\\\\\\\\\\\\\\\\\\\ T T T T

\\\\\\\\\\\\\\\\\\\\>

f 1 T T T
I | I I I |
| | | | | |
| | | | | |
| | | | | |
L 1 I L ] I
] | | ] ] |
I | I I I |
| | | | I |
I | | I I |
I | I I I I
T T T T T T
I | I I I I
| | | | | |

T T T
1 | 1
1 | 1
1 | 1
1 | 1
] ! ]
1 | 1
1 | 1
| | |
| | |
| | |
T T T
1 | 1
| | |

1 T
_ | _ |
| | | | | |
| | I | I |
I | I | I |
L ! L I ] |
] | ] | I i
I | I | I I
I | i | [ [
| | I I | |
! | | | | |
T T U T T T
I | I | I I
| | | | | |

g iaiaiaiaia ety iabaiaiaipiaipinlaipinipe

7 NN._.i _‘N._.iow._.io_‘._.i w_‘._.i h_‘kiw_‘._.im_.._.i .v_.._.i m_.._.i N_,.;—_:_.i c_:_.i m._.i w._.i P_.i w._.i Sl 7 .v._.i n._.i N._.i I 7 oL 7

o/l

NOd

1ppy

dv

sS4

aM

SVO

Svd

SO

Mo

10

apoy umo(q Jomod ‘Z|

Alliance Memory Inc. 511 Taylor Way, San Carlos, CA 94070 TEL: (650) 610-6800 FAX: (650) 620-9211

Alliance Memory Inc. reserves the right to change products or specification without notice

Mar2016

Rev.4.0

32/54



AS4C32M16SA

512Mbit Single-Data-Rate (SDR) SDRAM
32Mx16(8M x 16 x 4 Banks)

X3 panss| puewwo)
mehu._mm IES UX3 Ysalay J19S

— umu e

puBWWO) 11X3 % Anu3 aIp1 8q 1snw
ysauay 4135 uibag ysauyay JI9S syueg ||y
v v v
| | | | ! ! I I I I I I Lo I I I I I
| | | | ! ! I I I I I | I I I I I I I
-_—_—— =+ — — = = e — = Ilrl_*\lrlTlL.Tl_ll\\Ill.T —_—— =+ — - - 0/l
| | | | | ! I I | | I | I I I I I I I Z-H
R T .
" " " " “ " | | " " ([ | | : | | (’ | | | |
I
/A A R R T\ woa
| | | | | ! I I I | | _ | | | | | |
| | | | ! ! I I _ I I I I I I I I
| | | | ! _ I I I I I I I I I I
l ! ! ! | ] ! I L 1 ] L L 1 !

T T T
I L
L T T T
T AT T T
I T T T
T T T \\\\\\\\\\_\\\\\\\\\\\\\\ A

[V
[aa]

w

M

(%)

VYD

(V%]

Vo

SO

a
U

\\\\\\\\\\x\\\x\\\\\\\\\\\\\\\\\) \\\\\\\\\\i\\\\\\\\/
\ _— a

\N END)
UUUUUmmmuyyy e

(31x3 pue Anpu3z) ysoijoy JI8S ‘€L

Mar2016

Rev.4.0

Alliance Memory Inc. 511 Taylor Way, San Carlos, CA 94070 TEL: (650) 610-6800 FAX: (650) 620-9211
33/54

Alliance Memory Inc. reserves the right to change products or specification without notice




AS4C32M16SA

512Mbit Single-Data-Rate (SDR) SDRAM

32Mx16(8M x 16 x 4 Banks)

- _ENW@S | U%M_m@o_ - _swﬂﬂgmf_ - _:wﬂwﬁ?. wmﬂ_mﬁw_
B0 CCICOR i el i el el
\\\\_\\\\_\\\\_\\\\_\\\\_\i\\_s-s_\\\\_\\\\\\\\_\\\\_\\\\\\\\_\\\\\\\\\\\\\\\\_\\\\_\\\\\\\\\\\\\\\

\\\\\\\\\\\\\\\\\\\\\\\_;S\\!\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\y \\\\\\ v

\\\\\\\\\\\\\\\\\\\\\\\ <§\ <§\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

0

S|

\\\\_\\\\_\\\\_\\\\_\\\\_\s/ M \\\_\\y m \\\_\\\\_\\\\_\\\\_\\\\_\\y m \\\_\\\\_\\\\_\\\\_\\\\_3/ m \\\_\\ \g\_\\

L

M

\\\\\\\\\\\\\\\\\\\\\\\ <\\> \\\\\\\\\\\\\\\\\\\\\\ 4\\\\\\\\\\\\\\\\\\\\\ <\\> \\\\\\

0

VO

\\\\\\\\\\\\\\\\\\\\\\y \\\\\\ <\\\\\\\\\\\\\\\\\\\\ 4\\\\\\\\\\\\\\\\\\\\\ <\\\\ <\\\\

0

vd

/7\

/N

/N

/7\

SO

] 0

>

1
I
I
]
I
]
]
I
I
]
I
.
i) |

7NN._.7_,N._.7°N._.7QE.7 w—‘._.in_:_.;wr._.imr_.iv_‘._.im_‘._.i N_:_.i_‘_‘._. 79_‘._.7 m._.i w._.i \.._.7 o._.i m._.i v._.i m._.i N._.i 28 7 0L 7

Z = fousie] syo ‘v = yibus 1sing

(499) ysaijoy ony “yi

Alliance Memory Inc. 511 Taylor Way, San Carlos, CA 94070 TEL: (650) 610-6800 FAX: (650) 620-9211

Alliance Memory Inc. reserves the right to change products or specification without notice

Mar2016

Rev.4.0

34/54



AS4C32M16SA

512Mbit Single-Data-Rate (SDR) SDRAM

32Mx16(8M x 16 x 4 Banks)

Z = fouale sy9 ‘v = yibua ising

v Jueg v Jjueg v jueg v Sjueg v jueg v jueg v Jueg
puBWIWO)  PUBWIWOD  PUBWIWOD pUBWIWOY  pUBLIWOD puBWIWO)  PUBIWOD
peey SN abieyoaid peay peay peey ajeAnoy

v v v i il v v

| |
|

I
|
| — —
| Z-H

|

|

|

|

|

|

|

|

I I
I

|
- —
|
|
|
|
]
|
|
|
|
|

\\\\\\\\\\\\\\\\\\\\\ES\\ES\\\\\\\\\\\\\\\\\\ VGS\\VGS\\\\\\\\\ES\\ VGS\\\

\\\\\\\\\\\\\\\\\\\\\\\ /\\\\i\\\\\g\\\\\\\\\\\\ <§\ 4\\\\\\\\\\\\\ <\S!\\§

\\\\\\\\\\\\\\\\\\\\\\\ U N N N 4\\\\\\\\\\\\\ <\\\\2\\\\\
\\\\\\\\\\\\\\\\\\\\\\y \\\\\y \\\\\\ <\\\\\\\\\\\E\\\> \\\\\\\\\\\\\E\\\\y \\\\\\
\\\\\\\\\\\\\\\\\\\\\\\ <\\>“\\\\\yn\\\\\\\\\\\\\\ <§\ <\\\§\\§\ <\\>“\§\\
\\\\\\\\\\\\\\\\\\\\\\Y [T NG U, \\\\\y \\\\\\\\\\\\\y [T U

AL N\

M

M

M

M

o

[/
| 20

7NN._.i_‘Nhicw._.im_‘.r7w_‘._.7n_‘._.7®_‘._.7m_‘.r7v_‘._. T_.hiw_.._.i_‘_,._.io_:_.i m._.i w._.i n._.i o._.i m._.i v._.i m._.iu._. 7 v._.ic._._

V woa

IppPY

dv

sS4

aM

SYO

Svd

SO

Mo

10

(Z 40 L) (queg awes ujy)m abed) peay uwinjo) wopuey LG

Alliance Memory Inc. 511 Taylor Way, San Carlos, CA 94070 TEL: (650) 610-6800 FAX: (650) 620-9211

Alliance Memory Inc. reserves the right to change products or specification without notice

Mar2016

Rev.4.0

35/54



AS4C32M16SA

512Mbit Single-Data-Rate (SDR) SDRAM

32Mx16(8M x 16 x 4 Banks)

v jueg v jueg V jueg Vv jueg Vv yjueg V jueg V Jueg

puewwo) puewwo) puewwo) puewiwo) puewiwo) puewwo) puewwo)
peay BleAldY abieyoald _ummw_ _ummw_ pesay dleAIY
| | I | | I | | I | | I | |
| | I | | I | I | | I | |
- —_—_ L e L = e i | S et U
| | I | | I | I | | I | | Z-1H
| | | | | | T T T T T T T T T T | | | | | | | :
| | | | | | | | | | | I | | I | | I | | I | |
| | | | | | | | | | | | | | | | | | | | | | |
I I I I I I I I I I I I I I I I I I I I I I I
| | I | | I | | I | | I | | I | | I | | I | |
| | I | | I | | I | | I | | I | | I | | I | |
| | I | | I | | I | | I | | I | | I | | I | |
| | I | | I | | I | | I | | I | | I | | I | |
| | | | ! | | | | | | I | | ! | | I | | I ! |

T XA e X LT T T T XX XX LTI DX T XN T,

T Y \\\\\\i\\\\\\_\\}\\_\\\\_\\\\\\\\\\}\\\\}\\\\\\\\\\\\}\\\\\\\i\\\\\

\\\\\\\ /A\\\\\\\\\ /A\\\\\\\\\ 4\\\\\\\\\\\\\\\\\ <\\\\ <\\\\\\§\\\ <\\\\\\\\\_<\\\\\
\\\\_\> m \\\_\\\\_\\y m \\\_\\\\_\\\ m 4\\_\\\\_\\\\_\\\\_\> M \\\_\\y m \\\_\\\\_\\\\_\> m \\\_\\\\_\> m \\\_\\\\
\\\\\\\ <\\\\\§"\\\\\\\\\y"\\\\\\\\\\\\\\\\\\ <\\\\ <\\\\\\\\§\ /A\\\\\\\?\\\\\\\

TN AT O NI TN TN \\\\\\\\\\\\> T A

/N N\

n

N

!
I
1
1
1
|
|

[\

n

«_

7 NN._.i _‘Nhioﬂ._._m_.._.i w_.._._ h_‘._._o_.._.i mv._._ .v_‘hi mvhi N_,._.i_‘_.._.i o—._.i m._.i w._._ h._.i w._._ Sl _ v._.i n._._ N._.i L 7 oL 7

¢ = Aousle] Sy9 ‘v = yibuaising
| (Z 40 2) (queg awes ulyyum abed) peay uwnjo) wopuey z°GL

o/l

NOQ

IppY

dv

Sd

aM

SVO

Svd

SO

Mo

M10

Alliance Memory Inc. 511 Taylor Way, San Carlos, CA 94070 TEL: (650) 610-6800 FAX: (650) 620-9211

Alliance Memory Inc. reserves the right to change products or specification without notice

Mar2016

Rev.4.0

36/54



AS4C32M16SA

512Mbit Single-Data-Rate (SDR) SDRAM

32Mx16(8M x 16 x 4 Banks)

Z = fousle sy) ‘v = yibuae 1sing

g3ueg g3ueg g Yueg g >ueg g3ueg g 3ueg g ueg

puewwo) puewwo) puewwo) puewwo) puewwo) puewwo) puewwo)
SJM ajenoy abieyosid QMM QUM SIIM ajeAoy
I | I | I + I + | + | | | + | + | | | + | + |
I | I | | | | I |
it o G G R bl i ——
I | T T T T I | | | T T T T T T T T T T | I | ZH
I | I | I | I | | | | | | I | I | I | I | I |
| | | | | | | | | | | | | | | | | | | | | | |
I I I I I I I I I I I I I I I I I I I I I I I
I | I | I | I | | | | | | I | I | I | I | I |
m \ I | | | | | I | | | | | | | | | | | | | | I | ( L
I | I | I | I | | | | | | | | | | | | | | I |
I | I | I | I | | | | | | I | I | | | | | I
| | | | | | | | | | | | | ! | ! | | | ! | |

\\\\\\\\\\\\\\\\\\\\\i\\\VOS\\\\\\\\\\\\\\\\\\i\\\i\\\\\\\\\\\!\\\!\_\\\

T \\\Q\\\\i\\\\\\\\\\\\%\\\\\2\\\\\\\\\\\}\\\\!\\\\
\\\\\\\\\\\\\\\\_\\\\_\> _ i) _ (T _ i) _ [T _ [T AT
I O (T T N T LT
I O TN /T NI N AT
T T T AT AT ST T

M\ M\

/M

M

/M

M

A

—>

//
[Hhitae

7 NN._.i _‘N._.ioN._._mE.i w_‘._.i h_‘._.iw_‘._.im_‘hi v_‘._.i m_.hi N_‘._.i_‘_,._.i o_,._.i m._.i w._.i P_._ w._.i S1 7 .v._.i n._._ N._.i L 7 oL 7

o/l

Noa

IppY

dv

Ssd

aM

SVO

Svd

SO

Mo

MA10

(Z 40 L) (ueg awes ulyym abed) ajLipm uwnjo) wopuey L°9L

Alliance Memory Inc. 511 Taylor Way, San Carlos, CA 94070 TEL: (650) 610-6800 FAX: (650) 620-9211

Alliance Memory Inc. reserves the right to change products or specification without notice

Mar2016

Rev.4.0

37/54



AS4C32M16SA

512Mbit Single-Data-Rate (SDR) SDRAM

32Mx16(8M x 16 x 4 Banks)

g>ueg g3ueg g>ueg g>3ueg g>ueg g3ueg g>ueg
puewwo) puewwo) puBwWOo) puewwo) puewwo) puewwo) puBwWWO)
SJIM sjeAIOY ableyoaid S S SIM SjeAIOY
I + + + I I I + I + I I I + +
I I
0zad —_ -
(acksq i O

__________r__

| |
| |
—_—_ L — = —
I I
| |
| |
| |
T T
| |
I I
I I
I I
| |

S A
I

T
|
|
T
|
|
|
|
|

/b Noa
X T T T T T T TN T XX LT T X T DT, oo

\\\\ié\\\\\\!\\\\\\\%\E\\\\\\\\\\}\\\\%\\\\\\\\\\\%\\\\\\\i\\\\\ »
T T AT AN AT T (T, o
717 T T O O T O T,
RN N g v T
T AT T AT AT ST T e

YT BT SR T AT NRETNRY, Vi

BEEEEE RN R -

7 NN._.i _‘N._.ioﬂ._.im_r_.i m_‘._.i h_‘hiwr._.i m_r_.i v_‘._.; n_‘._.i N_‘._.i_._‘._.i c_‘._.i m._.i w._.; \.._.7 w._.i SL 7 v._.i m._.i N._.i L 7 oL ;

Mar2016

Rev.4.0

38/54

¢ = Aouaje SVO ‘v = yibua 1sing
(Z 40 Z) (yueg awes uiyyim abed) ajLipm uwnjod wopuey 9L

Alliance Memory Inc. 511 Taylor Way, San Carlos, CA 94070 TEL: (650) 610-6800 FAX: (650) 620-9211

Alliance Memory Inc. reserves the right to change products or specification without notice




AS4C32M16SA

512Mbit Single-Data-Rate (SDR) SDRAM

32Mx16(8M x 16 x 4 Banks)

v jueg
puewwo)
peay
g >ueg g>ueg g3ueg V jueg g>ueg gueg
puewwo) puewwo) puewwod puewwod puewwo) puewwo)
peay ajeAloy abieyoaid pr_go,q pesy o1BAIdY
| | | + I | | | I I | | I I I | | | | I + | |
| I I | |
apoe ) = (e how Ko K how Ko Ko o X oa Rafwe e Koo e e foajm = ==+ — 50
| I I | | -
I I I I | £
| | | I I | | | I I | | | I I | | | | I | | |
| | | I | | | | I | | | | I | | | | | I | | |
I I I I I I I I I 1 1 I I I 1 1 I I I I I I I
| | | I I | | | I le—1 3l | I I I | | |
I I I | I I I I | I I I | I I I I I AN
| | | I I | | | I I A_NJ | | I I | | | | NO<H DOEH
I I I | I I I I | I I | I I I I I
| | | ! | | | | ! ! | I | | | | |

\\\\\\\\\\\\SGS\\\\\\\\\\\\\\\\\i\\\\\\i\\\\!\\\\\\\\\\\\\\\\\\\!\\\g

\\\\\\\\\\\\\\\Q\ \\\\\\\\\\\\\\\\\\!\\\\ m/A\\\\!\\\\\\\\\\\\\\\\\\\\2\\\§

_
|

\\\\\\\\\\\\\\y \\\\\\\\\\\\\\\\\\\\?\\\\\y al /\\\\\\ <\\\\\\\\\\\\\\\\\\> [T\

\\\\\\\\\\\\\\y \\\\\\\\\\\\\\\\\\\\\y_\\\\\\ N\ \\\\\y \\\\\\\\\\\\\\\\\\\\\> \\\\\y”ﬁ
\\\\\\\\\\\\\\\ <\\\\\\\\\\\\\\\\\\\vrm\\\\\y / <\\>"\\\\\\\\\\\\\\\\\\\\\\ /A\\\\g
/\\\\\\_<\\\\\\\\\\\\\\\\\\>\\\\\\ @

\\\\\\\\\\\\\\y \\\\\\\\\\\\\\\\\\\\\\ _ <\\\\ |
/i /i

/i

/A

ubIH

oo udoudndudo o U

_ NN._.i _‘N._.7o~._.7m_‘._.7 w_.._._ n_‘._.ie—:_.i m_‘._.i .v_:_.i n_‘._.; N_‘._.i—‘_r_.i c_‘._.i m._.i w._._ P_._ w._.i Sl 7 v._.i nhi N._._ L 7 oL 7

Z = fousle] sy) ‘g = yibua ising

o/

Nod

1ppY

dv

SVO

Svd

Mo

A0

(Z 40 L) (syueg buiresjiayul) peay moy wopuey L/}

Alliance Memory Inc. 511 Taylor Way, San Carlos, CA 94070 TEL: (650) 610-6800 FAX: (650) 620-9211

Alliance Memory Inc. reserves the right to change products or specification without notice

Mar2016

Rev.4.0

39/54



AS4C32M16SA

512Mbit Single-Data-Rate (SDR) SDRAM

32Mx16(8M x 16 x 4 Banks)

v Jueg d>ueg g3ueg g>ueg v dueg v jueg g jueg g jueg
puewwo) puewwo) puewwo)d puewwo) puewwo) puewwo) puewwo) puewwod
abieyoaid peay 9)eAldY abieyoaid peay 9)eAloY peay 9JeAlldY
! I l +
_ | | |
e L
I e/l
N R4
I | | | | I I | | | | | I | | | | ! I | | | |
| I | | | | | I | | | | | I | | | ! | I | | |
I T 1 1 1 I I T I 1 1 1 I T I 1 1 m I T I 1 1
I | | | | I [} | I I | | | | Il »la | | »!
| I | | | | | [N | | | | I I | T Tegg o I 1 goyy ! | ‘( / Nod
I | | | | I I _ u _ | | | I | | | | _ w I | | H | |
I | | _ | I I | _ I | _ | | I _ | |
| | | | | ! | I | | | | | !

T T T T T T T S TN, o
\\\\\\}\\\\}\\\\\\\\!\\\\\\\}\\\\}\\\\\\\\i\\\\\\\\\\\\\\\\}\\\\\\\\im ,
T T (7 O T L o
T NCL A TTIA T /T AT /L =
T 4\\\\\\\\?\\\\\5 [T O AT N

\\\\\\\ _<\\> \\\\\\\\\\ LT _<\\> \\\\\\\\\\ _4\\\\\\\\\\\\\\5 \\\\\\\\\\ mﬁ sve

SVYO

/T

n

A

_
|
/ 1\
|

i

|

|

:

j .
_ 40} |

vy Uy L

7 NN._.i _‘N._.iow._.ia_‘._.i w_‘._._ h_‘._.iw_‘._._ m_‘._.i _‘_,._.7 m_r_.i N_:_.i_‘_:_._ c_:_.i m._.i m._.i P_.i o._.i S1 7 v._._ m._.i N._.i L 7 0L 7

i

n

T T T T
| | I |
| | I |
| | I |
| | I |
| | | |
| | I |
| | I |
| | I |
| | I |
| | I |
T T T T
| | I |
| | | |

T T
_ _ _ | |
I I I _ I I
I I I ! I I
I I I ! I I
| | | ! | |
| 1 | ! 1 1
I I I ! I I
I I I ! I I
I I I ! I I
I I I ! I I
T T T T T
I I I ! T 1
| | | ! |

|
|
|
fubiy MO
|
|

10

¢ = fousie] g0 ‘g = YbuaT ising (Z 40 Z) (syueg Buinespiaju]) peay Moy wopuey z'/L

Alliance Memory Inc. 511 Taylor Way, San Carlos, CA 94070 TEL: (650) 610-6800 FAX: (650) 620-9211

Alliance Memory Inc. reserves the right to change products or specification without notice

Mar2016

Rev.4.0

40/54



AS4C32M16SA

512Mbit Single-Data-Rate (SDR) SDRAM

32Mx16(8M x 16 x 4 Banks)

gueg vV Yueg
puewwo) puewwo)
abieyoalid abieyoaid
v dueg Y juegd g>ueg g jueg v jueg v Jueg
puewwo) puewwo) puewwo) puewwod puewwo) puewwo)
M 9jeAlOY M ajeAnoY AU ajeAnoy
oY
I 1
o e -
_ 7 o/l
1 | | | | | | I l | | | | | I | | | | | | I l
| | | | | | | I | | | | | | I | | | | | | | |
T T T T T T T T T T T T T T T T T T T T T T T
l | | [ , | I I < i< ¢ »i I l | | | | | I | , \ NOa
l | | | | | I l e | ._n_o I I | | | | | 1|_|v_
| I I I 19qy I I | 1 I L I | I I I I oy |
l | | | I l I | | | | | l
1 | | | | I | | | | | | 1

\\\\\\\\\\\\\\\\\\!\_\\\\\\\

\\\\\\i\\\\\_\i\\_\i\\E\\\\\\\\\\\\E\\s-a

\\\\\\\\\\\\\\\

K\\\\\\\\\\\\\\\i\\\\\

<\\§\\\\\\\\\\\\\\\\\\\2\\\5

<\\\\\§\§\\\\ <§\

\ \\\_5 M \\\_\\\\_\\\\_\\\\_\\\\_\\\2\_\\%

T
T

<\_\\\\_\\\\_\\\\_\> M \\\_\\\

_
|
T
1
|
{
1
!
U
1
1
i
[
Il
U
[
_
_

_
|
1
|
|
{
|
|
T
|
|
i
|
!
T
|
_
_
|
T
|
|
1
|
!

m<\\> \\\\\\\\\\\\\\\\\\\\\\ _<\\> YA
\\\\”\\\\_\\\\_\21\ <\\\\\\\\\\\\\\>"\\\\> / _<\\>“\\\\\\\\\\\\\\\\\\\\\\ m<\\>"\N Sv0
T A\ T _<§\ \_/II7T] _<\\\\\\\\\\\\\\\\\\E\\\\\\ VAR

yy A0

M10

vy U I

7 NNL _.N._._oN._.im_.._.i w—‘._.i n_‘._.im_‘._.i mr._.i .v_,._.i m_‘._.i N_‘._.i_‘_‘._.i oE.i m._.i w._.i P_.i o._.i SL 7 .v._.i m._.i N._.i 28 7 oL

Z = fousle sy ‘g = yibua isuing

(Z 40 L) (s)ueg buirealiayuf) 8L moy wopuey L'}

Alliance Memory Inc. 511 Taylor Way, San Carlos, CA 94070 TEL: (650) 610-6800 FAX: (650) 620-9211

Alliance Memory Inc. reserves the right to change products or specification without notice

Mar2016

Rev.4.0

41/54



AS4C32M16SA

512Mbit Single-Data-Rate (SDR) SDRAM

32Mx16(8M x 16 x 4 Banks)

Seieuoaig | owm > ey Shiouoo o - ey gmﬁﬁa_ _U%w%o
T i\\\\\ | i\\_\\\\_\\\\\\\\_\ii\\\_\\vﬂ\\_\\\\_\\\\_\\\\_\i\\\\\\\\i@

\E\2\\\}\\\\\\\\i\\_\\\\_\\i\\\i\\\\\\\\i\\\\\\\\\\_\\\\_\\E\\_\\\\_\\i@ >

I
|
I
I
I
I
|
I
I

|
1 |
I I

\\\\\\K\\\\\\ A\\\\\\\\\ /A\\\\\\\\\ 4\\\?\\\\\\\\\K\\\_\\\\_\\\\_\\\\_\\\2\\_\\\\_\\\%§ s
\\\\\\\ _<\\\\ /A\\\\\\\> \\\\\\\\\\ 4\\\\\ K\\\\\\\> \\\\\\\\\\\\\\\\\\ 4\\\\\\\> 1
\\\\\E\\\\\\ <§§>“\\\\\\\\E\\\\\\ <\\\\\\>n\\\\\\\\\\\\\\\\\\ 4\\\\\\\?% sv0
T NG N N T O [T N s

N\

M\

A\

/A

/N

/i

|
|
|
Ly MO
|
|

| mxou—

vy oy

7 NN._.i _‘N._.icw._.im_‘._.i w_.._.i h_‘._.iw_‘._._m_‘._.i v_‘._.i nrh_ N_‘._._:._.i o_‘._.i a._.; w._.i h._._ w._._ SL 7 v._.i m._.; N._.; L 7 oL 7

10

¢ = Aousle SvO ‘g = Ybue ising (Z 40 zZ) (s)ueg Buinesliayuj) ajLip moy wopuey Z'9L

Alliance Memory Inc. 511 Taylor Way, San Carlos, CA 94070 TEL: (650) 610-6800 FAX: (650) 620-9211

Alliance Memory Inc. reserves the right to change products or specification without notice

Rev.4.0 Mar2016

42/54



AS4C32M16SA

512Mbit Single-Data-Rate (SDR) SDRAM

32Mx16(8M x 16 x 4 Banks)

‘}sing peay e jo ‘paysew si eyep
uoneuiwsa| abieyosld AN 1SINg SJLIM B JO
uoneulwig] abieyosaid

YV jueg YV jueg Vv jueg YV jueg YV jueg Vv yueg YV jueg Y jueg Vv yueg
puewwo) puewwo) puewwo) puewwo) puewwo) puewwo) puewwo) puewwo)d puewwo)
mm\_msom:n_ peay 8)eAOY abieyoald peay 8)_ANOY abieyoald S 8]_ANOY

: OO s o
/b U oo
\\\\\\\\\\\\\\\\\\\\\i\ i\\\\\\\\\\\\\\\\i\\\i\\\\\\\\\_\\\\\\\\\\v!\\\\im il

\\\\\\\\\\2\\\\\\\\\?\\\i\\\\?\\\\\\\\\?\\\i\\\\\?\\\\\\\\\\\\\?\\\i &
I <\\\\\\\\_<\\\\ <\\\\_<\\\\\\\\_<\\\\ <\\\\_<\\\\\\\\\\\\\ TN s
\\\\_\\\\_\\\ <\_\\\\_\> m \\\_\\> w \\\_\\\ <\_\\\\_\> M \\\_\\y w \\\_\\ J <\_\\\\_\\\\_\\\ <\_\> M [,

\\\\\\\\\\y"\\\\\\\\\\ <\\\>“\\\\>"\\\\\\\\\\ <\\>“\\\\\yn\\\\\\\\\\\\\\ <\\> [ s

N
T

|
|
—_
|
|
|
|
]
|
|
|
_

A|mmH|!

I
I
El_ll
I
I
I
|
I
|
I
I
I
|

I |
| 1
I _— e —
| 1
| |
| |
| |
] I
| |
| 1
| 1
| |
| |

-
I

— R/

T O T NG N LT N _<\\\\\\\\\\\?\\\\\\ N[ s

M

M

<>
| N!OH

| 1 I 1 I
1 I | I |
| | | | |
| I | I |
| I | I |
1 | 1 | 1
1 I | I |
1 I | I |
1 I | I |
| | | | |
| I | I |
T T T T T
| I | I |
| | | | |

I 1 I I I I I
| 1 | I | | |
| | | | | | |
| | | | | | |
| | | I | | |
1 1 | | | 1 |
| 1 | I | | |
| 1 | I | | |
| 1 | I | | |
| | | | | | |
| | | I | | |
T T T T T T T
| | | I | | 1
| | | | | | |

7 NN._.i _,N._._oN._.im_:_.i wv._.i h_‘._.iw_‘._.im_.._.i v_:_._ mr_.i N_L.i_‘_r_._ o_r_.i mhi w._.; \.._.7 8.7 Sl ; v._.i nhi Nhi L 7 oL 7

Z = fousle] syo ‘g = ybueT 1sing (¢ Jo L) }3sing e jo uonjeuiwiadj abieydoid L'6L

Alliance Memory Inc. 511 Taylor Way, San Carlos, CA 94070 TEL: (650) 610-6800 FAX: (650) 620-9211

Alliance Memory Inc. reserves the right to change products or specification without notice

Mar2016

Rev.4.0

43/54



AS4C32M16SA

512Mbit Single-Data-Rate (SDR) SDRAM

32Mx16(8M x 16 x 4 Banks)

‘}sing peay e jo
uoneulwla ] ableyosid

‘1sing SjAA € Jo
uonjeujwJa |, abieyosid

paysew si
eleq SiMm

v jueg YV jueg V quegd Vv yueg V jueg V Jueg Vv queg
puewwo) puewwod puewwod puewwo) puewwod puewiwod puewwo)
9)eAldY abieyoaid pesy 9)eAIdY abieyosid SJIM aleAloYy
| | I % I | % I | +
| I | | I
- R U U N — — —
(X))

| | I
| | I
—_— L —_
| I
| I
| I
| |
) ]
| I
1 I
| I
| I
| |

A|_|n_mf|v_ “

-
|

Ei

\\\\\\\\\\\\\\\\S.S\\\\\\\\\\\\\\\\\\\\\\i\\\\\\\!\\\\\\\\\\\\\\\i\\\\\\\i P

\\\\\\\\\\\\\\\\\i\\\\\\\ \2\\\\\\\\\\\\\2\\\\\\\5\\\\\\\\\2\\\\

i i
I |
_ _

TN, -

L] T O N N N N N s
I T AT T m [N ST N N AT, =
T TN AT TN T T T o+
T T O AT O O LT o

BREVNEVNEEVNEY VAV VNS

; NN.L _‘Nhi ozl ; m_r_.i w_r_.;

JASR _ w_‘._.i mr._._ v_‘._.i m_‘._.i Nr._._ _‘_:_.7 o_‘._.; 6L 7 8l 7

¢ = Aousje gv0 ‘g ‘v = Yibue ising

P_._ m._.i m._.iv._._m._.i N._._ —.._.78.7

(Z 40 Z) 3sing e jo uoneurwiaj abieysoid Z'6.

Alliance Memory Inc. 511 Taylor Way, San Carlos, CA 94070 TEL: (650) 610-6800 FAX: (650) 620-9211

Alliance Memory Inc. reserves the right to change products or specification without notice

Mar2016

Rev.4.0

44/54



AS4C32M16SA

512Mbit Single-Data-Rate (SDR) SDRAM

32Mx16(8M x 16 x 4 Banks)

< NOd

puewwod ‘|leAJsyul swiy siyy Buunp
dojs 3sing 019z 0} Yoeq ssalppe abed
‘ssauppe BunJels ay) yim Buluuibag Bunsing < aﬁﬂmww%%%_vc M_% c.m_vot
g ueg g ueg SONUIUOD PUE S)USLBIOUI JBJUNOD JSING AU} V 1sing 8yl g ueg v ueg Vv Jjueg
puewwod puewwo) | ‘paysnes si yibus| }sing sy} usym sjeuiwis)  gueg puewwog puewwo) puewwog
8jeAoY abieyosid Jou s90p UoNeIado }sing abed |In4  PuBwWOD SleAldY pesy sjeAloY
} } PG : } I
1 1 1 1 1 ] ] ] ] ] ] ]
| | | I I I I I |
I [ S R
! T - \.aav T T T Tz
I I I T | | | | )
| I I I I I I |
1 1 1 1 174 | | | |
T T T T T T T T
| I I I |
| I I I I
| I I I |
I | | | |
| | | | |

N

\\\\\\\\\\\\S!\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\i\\\\\\\\\\\\\S!\ S‘S\i i

\\\\\\\\\\\\\i\\\\i \\\\\\\\\\\\\\\\\\\\\\\\\\\\ _ 4\\\\\\\\ \\\\\\\\V!\\\\\

<\\\§

\\\\\\\\\\\\\s/ \\\\> \\\\\\\\\\\\\\\\\\\\\\\\\\\\> \\\\\\\\\\\\\\\\\y \\\\\\

\\\\\\\\\\\\\\y \\\\\\

<\\\\ L

\\\\\\\\\\\\\E\\\\>

[T <\\\\\\\ \\\\\\\E\\\\\\

/N /\

s

/1

<\\\\\\\\\\\\\\\\\\\\\\> _ / \\\\\S AT / \\\> i

(T

T T T T T T T T T T T 1 T
1 1 1 1 _ 1 1 l l l l l l l
1 1 1 1 1 1 1 l l l l 1 1 1
1 1 1 1 1 1 l l l l l l l
1 1 1 1 ! 1 1 l l l l l l l
] ] ] 1 ! 1 1 I I I I ! ! !
1 1 1 [ i [ [ 1 1 1 1 1 1 & & 1
1 1 1 1 1 1 1 l l l l l l l
1 1 1 1 1 1 1 l l l l l l l
1 1 1 1 1 1 1 l l l l l l l
1 1 1 1 1 1 1 l l l l l l l
T T T T T T T T T T T T T T
1 1 1 1 1 1 1 l l l l l l l
1 | | 1 1 1 1 | | | | | | |

i
1
|
1
|
T
1
|

2

Z = Aousle gy ‘ebed |In4 = yibua ising

1
1
1
1
|
1
|
1
|
1
|
T
1
|

-~

I
|
I
1
|
|
|
1
|
1
|
U
>0y |

(Z 40 L) 810AD peay abed |In4 L-0Z

T N, /m\\\\\\\\\\\\\\\\\\\\\\\\> \\\\\\\\\\\\\\\\\\ K\\\\?\\\\\\ U

sd

LU

M

(]

VO

0

\4<|

M10

Alliance Memory Inc. 511 Taylor Way, San Carlos, CA 94070 TEL: (650) 610-6800 FAX: (650) 620-9211

Alliance Memory Inc. reserves the right to change products or specification without notice

Mar2016

Rev.4.0

45/54



AS4C32M16SA

512Mbit Single-Data-Rate (SDR) SDRAM
32Mx16(8M x 16 x 4 Banks)

puewwo) doys

o/l

1sing ‘lenaiul swi siy) Buunp
6 019z 0} 3oeq ssaippe abed
‘Ssalppe buiess ay) J19pJ0 }saybiy ay} wouy
ucmmf_cﬁwm g xueg ynm Buluuibaq sdem jgRoo Ising ey L E%Eﬁwm C%E#_Mm_ c%Eﬁmm
orenoy u:mmEEoo Bunsing SaNUUOD PUE SJUSWSIOUI S1BANDY p o5 0 vw oALD 0
! abieyoald 18JUNOD }SINq BU} polSIES uewwo) ! pesy 1eAIOY
il } s1 y1Bua| 8y} Usym SJeuILLIS) 10U pesy il ' il
I seop uonelado 1sinqg abed ||N4 | | f
I I |
- = ==X XX Ko XXX X X o)==+ = == 4+ -

Z-H

/i Y/ woa
\\\\\\\\S!\\\\\\\\\\_\\\\\\\\\\\\\\\\\\\\\\\\\\!\\\\\\\S\\\\\!\\i\\\\\\i oy
\\\\\\\\\i\\\\\\\ \\\\\\\\\\\\\\\\\\\\\\\\\ é\\\\i\\\\\\\i\\\\\ K\\\\\\\E av
\\\\\\\\\> | \\\\\\\\\y \\\\\\\\\\\\\\\\\\\\\\\\\y _ \\\\\\\\\ S\\\\\y _ \\\\\\ <\§§\ VAR
\\\\\\\\\> _ \\\\\\\\\\ 4\\\\\\\\\\\\\\\\\\\> _ \\\\\\\\\ S\\\\\y _ \\\\\y \\\\\\\\> ng

AIIII+DmmH4IIII!

M R
I

-} --

T\ /T, NI s\\\\\%\\\\\ I =
T NG m\\\\\\\\\\\\\\\\\\\\; T s\\\\\\ DT s

\\\\\\\\\E\ TN _

M\ /N s

i i I i | I I I i I 1 i I i T i 1
L Y L N | L
T e e
o 0 I N A T - X e
I L L e
M10
= fousie SO ‘ebed (In4 = yibuaT 1sing 40 Z) 919A9 peay abed jin4 Z2'0Z

Mar2016

Rev.4.0

Alliance Memory Inc. 511 Taylor Way, San Carlos, CA 94070 TEL: (650) 610-6800 FAX: (650) 620-9211
46/54

Alliance Memory Inc. reserves the right to change products or specification without notice




AS4C32M16SA

512Mbit Single-Data-Rate (SDR) SDRAM
32Mx16(8M x 16 x 4 Banks)

puewwo)  ‘ssaippe Buiels ay) ypm Buiuuibaq Bunsing
dois 1sing S9NUIJUOD PUB SJUBWIAIOUI JBJUNOD }sINg By}
‘paysnes si yjbus| 1sing ay} usym djeula}

jou saop uonelado ising abed |in4

‘[leAsajul dwiy siyy Buunp
019z 0} oeq ssaippe abed
19pJo saybiy ayy wouy

gueg g sjueg : sdeim Jajunod Jsing ay | Vv ueg Vv ueg
puewwo) PUBWIWOD g>ueg g>ueg puewwo) puewwo)
SjeAOY abieyoaid "pasoubl si eyeq puewwo) puewwo) UM 9]eAldY
« ¢ 9jeAdY « «

o/l

// \/ woa
TN T T T X AT (T DX TR X DX,

I
|
—_— L —_— -
| Z-H
|
|
I
|
|
|
|
|

I |
| |
| - —
| |
| |
| |
| |
1 1
| |
| |
I |
| |
| |

| |
| |
S ) S ) 0 O S
| |
1 |
| |
1 I
| |
1 |
1 |
| |
| |

\\\\\\\\\\\\S!\\\\\? \\\\\\\\\\\\\\\\\\\\\\\\\\\\2\\\\\\\\\\\\\\\\i\\\\\g\\g v

\\\\\\\\\\\\\Z\\\\> \\\\\\\\\\\\\\\\\\\\\\\\\\\\> \\\\\\\\\\\\\\\\Z\\\\\\ <§\ AV

\\\\\\\\\\\\\P\\\\\\
\\\\\\\\\\\\\\y \\\\>

<§\\\\\\\\\\\\\\\\\\\\\ /\\\\\\\\\\\S\E\\\\\\ <\\>_\N I
,\\\\\\\\\\\\\\\\\\\\\\\\\\ <\\\\\\\\\i\\> \\\\\\ m s

\\\\\\\\\\\\\\\ <\\\\ L \\\\\\\\\\\\\\\\\\\\\\\\\y \\\\\\\\\\\\:\\\\ <\\>m\§\\ _< sv
/N s

/T\

S\

/\

/T\

I A A N U N R S S R I A _ _
I A e e
I N S R R R N S R R R A S R R 7 R R R R B T =
I N S A N R R E A T B
A0
Z = oueje SO ‘ebed IInd = ybue ising (2 40 1) 81949 83um dbed jind L'LZ

Mar2016

Rev.4.0

Alliance Memory Inc. 511 Taylor Way, San Carlos, CA 94070 TEL: (650) 610-6800 FAX: (650) 620-9211
47/54

Alliance Memory Inc. reserves the right to change products or specification without notice




AS4C32M16SA

512Mbit Single-Data-Rate (SDR) SDRAM

32Mx16(8M x 16 x 4 Banks)

puewwod . ‘leadayul swi siyy Buunp
ssaippe Buiuels auy 1 awy sl |
dojg jsing unm Buluuibeq Bupsing o_mN_M«u w_wwmﬂ.uﬂmmﬂvwﬂ wcmnww
S9NUIUOD PUE SJUBWAIOUI '
g>ueg g ueg 12)UN0d 18INq 8Y) ‘payses sdeum J8junod jsing ey L v jueg Vv yueg
puewwod puewwo) s| yibus| sy} usym sjeujwis} g ueg aueg puewwo) puewwo)
|leAlloy abieyoaid jou saop uonelado }sing abed N4 puewwo) ¢ puewwo) B 9)eAOY
i) ! sjeAnoy il

I/

__________L__

LA S SR S SO O S SGS_\\\\_\E i

\\\\_\\\\_\ﬁ\\m\\\\_\\E\\\\\\\\\\\\\\\\\\\\\\\\\

<\_\\\\_§_\\ sﬁ\\_\\\ <§_\§

\\\\\\\\\\y _ \\\\\\\\\y \\\\\\\\\\\\\\\\\\\\\\\\\y \\\\\\\\\E § _ \\\\\\ m K\\\\\\\\\ m [ s

E\\\\S ” \\\_\\\\\\\m 2\\\\\\\\\\\\\\\\\\\\ §§§ § ” \\\_\\\ | <\§> m 1L
I /T /T AT O =
I N O\ T \\_\\\ NNV A

I A

s

(r

T
|
|
|
|
!
|
|
|
|
|
T
|
|

¢ = Aouaje] syD ‘ebed |In4 = yibua ising

|

2

T 1 T T T T T 1 T T T
_ 1 _ _ | 1 1 | 1 1 | l 1 1
l 1 | 1 1 1 1 1 1 1 1 l 1 1 1
| | | I | | | I | | | | |
l 1 ! ! 1 1 1 1 1 1 1 l 1 1 1
1 I _ h ] 1 L I I 1 ] 1 I I L
| | | [ | | | [ | | | [ |
l 1 1 1 1 1 1 1 1 1 1 _&& 1 1 1
| | | | | I | | | I | | | | |
l 1 | 1 1 1 1 | 1 1 1 l 1 1 1
1 1 | 1 1 1 1 | 1 1 1 1 1 1 1
T T T T T T T T T T T T T T T
l 1 1 1 1 1 1 1 1 1 1 l 1 1 |
| | | | | | | | | | | | | | |

10

(Z 40 2) 81949 d31um abed |In4 Z°LZ

Alliance Memory Inc. 511 Taylor Way, San Carlos, CA 94070 TEL: (650) 610-6800 FAX: (650) 620-9211

Alliance Memory Inc. reserves the right to change products or specification without notice

Mar2016

Rev.4.0

48/54



AS4C32M16SA
512Mbit Single-Data-Rate (SDR) SDRAM
32Mx16(8M x 16 x 4 Banks)

Complete List of Operation Commands

SDRAM Function Truth Table

CURRENT _ I —_ —
STATE! CSs RAS CAS WE BS Addr | ACTION
Idle H X X X X X NOP or Power Down
L H H H X X NOP
L H H L BS X ILLEGAL?
L H L X BS X ILLEGAL?
L L H H BS RA Row (&Bank) Active; Latch Row Address
L L H L BS AP NOP*
L L L H X X Auto-Refresh or Self-Refresh®
L L L L Op- Code Mode reg. Access®
Row Active H X X X X X NOP
L H H X X X NOP
L H L H BS CAAP Begin Read; Latch CA; DetermineAP
L H L L BS CAAP Begin Write; Latch CA; DetermineAP
L L H H BS X ILLEGAL?
L L H L BS AP Precharge
L L L X X X ILLEGAL
Read H X X X X X NOP (Continue Burst to End;>Row Active)
L H H H X X NOP (Continue Burst to End;>Row Active)
L H H L BS X Burst Stop Command > Row Active
L H L H BS CA AP Term Burst, New Read, DetermineAP3
L H L L BS CA AP Term Burst, Start Write, DetermineAP3
L L H H BS X ILLEGAL?
L L H L BS AP Term Burst, Precharge
L L L X X X ILLEGAL
Write H X X X X X NOP (Continue Burst to End;>Row Active)
L H H H X X NOP (Continue Burst to End;>Row Active)
L H H L BS X Burst Stop Command > Row Active
L H L H BS CA AP Term Burst, Start Read, DetermineAP3
L H L L BS CA AP Term Burst, New Write, DetermineAP3
L L H H BS X ILLEGAL?
L L H L BS AP Term Burst, Precharge3
L L L X X ILLEGAL
Read H X X X X X NOP (Continue Burst to End;> Precharge)
with L H H H X X NOP (Continue Burst to End;> Precharge)
Auto L H H L BS X ILLEGAL?
Precharge L H L H BS X ILLEGAL?
L H L L X X ILLEGAL
L L H H BS X ILLEGAL?
L L H L BS AP ILLEGAL?
L L L X X X ILLEGAL
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AS4C32M16SA
512Mbit Single-Data-Rate (SDR) SDRAM
32Mx16(8M x 16 x 4 Banks)

SDRAM Function Truth Table (continued)

CURRENT _ - - —_
STATE! CS RAS CAS WE BS Addr | ACTION
Write H X X X X X NOP (Continue Burst to End;> Precharge)
with L H H H X X NOP (Continue Burst to End;> Precharge)
Auto L H H L BS X ILLEGALZ
Precharge L H L H BS X ILLEGAL?
L H L L X X ILLEGAL
L L H H BS X ILLEGAL?
L L H L BS AP ILLEGALZ
L L L X X X ILLEGAL
Precharging | H X X X X X NOP;> Idle after tRP
L H H H X X NOP;> Idle after tRP
L H H L BS X ILLEGALZ
L H L X BS X ILLEGAL?
L L H H BS X ILLEGALZ
L L H L BS AP NOP*
L L L X X X ILLEGAL
Row H X X X X X NOP;> Row Active after tRCD
Activating L H H H X X NOP;> Row Active after tRCD
L H H L BS X ILLEGALZ
L H L X BS X ILLEGALZ
L L H H BS X ILLEGALZ
L L H L BS AP ILLEGALZ
L L L X X X ILLEGAL
Write H X X X X X NOP
Recovering L H H H X X NOP
L H H L BS X ILLEGALZ
L H L X BS X ILLEGALZ
L L H H BS X ILLEGALZ
L L H L BS AP ILLEGALZ
L L L X X X ILLEGAL
Refreshing H X X X X X NOP;> Idle after tRC
L H H H X X NOP;> Idle after tRC
L H H L X X ILLEGAL
L H L X X X ILLEGAL
L L H X X X ILLEGAL
L L L X X X ILLEGAL
Mode H X X X X X NOP
Register L H H H X X NOP
L H H L X X ILLEGAL
Accessing L H L X X X ILLEGAL
L L X X X X ILLEGAL
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ALLIANCE AS4C32M16SA
N M EMORY 512Mbit Single-Data-Rate (SDR) SDRAM
32Mx16(8M x 16 x 4 Banks)

Clock Enable (CKE) Truth Table:

CKE

()
A
m

STATE(n)
Self-Refresh®

P

XrrrrIIIXX|XrIITITXX ><I_III><><3
o

X IrmTrIIXX|XXrIIXX|[XXrIIXX g

Addr | ACTION

=}
1

-—

=

x

INVALID

EXIT Self-Refresh, Idle after tRC
EXIT Self-Refresh, Idle after tRC
ILLEGAL

ILLEGAL

ILLEGAL

NOP (Maintain Self-Refresh)

INVALID

EXIT Power-Down, > Idle.

EXIT Power-Down, > Idle.
ILLEGAL

ILLEGAL

ILLEGAL

NOP (Maintain Low-Power Mode)

Power-Down

All. Banks
Idle”

Refer to the function truth table
Enter Power- Down

Enter Power- Down

ILLEGAL

ILLEGAL

ILLEGAL

Enter Self-Refresh

ILLEGAL

NOP

rI T IIIIIIT|lrrc-rr-I|-r-r-rrC-C-r- T
rm—rrrrrrrI|rTIIIIX|rIIIIIX
XrrrrrrrIX|[XrrrrIX | Xrrrr I X 8'
XIMTIXXIIXX|XXXrrIXX|XXXrIXX I§1|
XXX XXXXXX[XXXXXXX]|XXXXXX

Abbreviations:

RA = Row Address of Bank A CA = Column Address of Bank A BS = Bank Address
RB = Row Address of Bank B CB = Column Address of Bank B AP = Auto Precharge
RC = Row Address of Bank C CC = Column Address of Bank C

RD = Row Address of Bank D CD = Column Address of Bank D

Notes for SDRAM function truth table:

. Current State is state of the bank determined by BS. All entries assume that CKE was active (HIGH) during the preceding clock cycle.
. llegal to bank in specified state; Function may be legal in the bank indicated by BS, depending on the state of that bank.

. Must satisfy bus contention, bus turn around, and/or write recovery requirements.

. NOP to bank precharging or in Idle state. May precharge bank(s) indicated by BS (andAP).

. llegal if any bank is not Idle.

. CKE Low to High transition will re-enable CLK and other inputs asynchronously. A minimum setup time must be satisfied before any
command other than EXIT.

. Power-Down and Self-Refresh can be entered only from the All Banks Idle State.
8. Must be legal command as defined in the SDRAM function truth table.

oo g WN =

~
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)l\ ALLIANCE AS4C32M16SA
e

M EMEGOTRY 512Mbit Single-Data-Rate (SDR) SDRAM
32Mx16(8M x 16 x 4 Banks)

Package Diagram

54-Pin Plastic TSOP-II (400 mil)

0.047 [1.20] MAX

+0.004
0.04 £0.002 | 0.400 £0.005 . 0,006 (500
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[ Ly \ [ \

_____ i 2L __x ¢
N Sy ] [T %

——‘ ‘+0.024 +0.008

0.031
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® Does not include plastic or metal protrusion of 0.15 max. per side Unit in inches [mm]
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)l\ ALLIANCE AS4C32M16SA
e

M EMEGOTRY 512Mbit Single-Data-Rate (SDR) SDRAM
32Mx16(8M x 16 x 4 Banks)

Package Diagram

54 Ball FBGA (x16)
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M EMEGOTRY 512Mbit Single-Data-Rate (SDR) SDRAM
32Mx16(8M x 16 x 4 Banks)

)l\ ALLIANCE AS4C32M16SA
e

PART NUMBERING SYSTEM

AS4C 32M16SA 7 T/B Cl/l N
30M16=32Mx16 T=TSOPII C=Commercial
~ocVIX _ = (0° C~70° C) Indicates Pb and
DRAM | sA=sDRAM | 7=143MHz | o _ o) |=Industrial Halogen Free
(A version) (-40° C~85° C)

TN

Alliance Memory, Inc.

511 Taylor Way,

San Carlos, CA 94070
Tel: 650-610-6800

Fax: 650-620-9211
www.alliancememory.com

Copyright © Alliance Memory
All Rights Reserved

© Copyright 2007 Alliance Memory, Inc. All rights reserved. Our three-point logo, our name and Intelliwatt are
trademarks or registered trademarks of Alliance. All other brand and product names may be the trademarks of
their respective companies. Alliance reserves the right to make changes to this document and its products at any
time without notice. Alliance assumes no responsibility for any errors that may appear in this document. The data
contained herein represents Alliance's best data and/or estimates at the time of issuance. Alliance reserves the
right to change or correct this data at any time, without notice. If the product described herein is under
development, significant changes to these specifications are possible. The information in this product data sheet
is intended to be general descriptive information for potential customers and users, and is not intended to operate
as, or provide, any guarantee or warrantee to any user or customer. Alliance does not assume any responsibility
or liability arising out of the application or use of any product described herein, and disclaims any express or
implied warranties related to the sale and/or use of Alliance products including liability or warranties related to
fithess for a particular purpose, merchantability, or infringement of any intellectual property rights, except as
express agreed to in Alliance's Terms and Conditions of Sale (which are available from Alliance). All sales of
Alliance products are made exclusively according to Alliance's Terms and Conditions of Sale. The purchase of
products from Alliance does not convey a license under any patent rights, copyrights; mask works rights,
trademarks, or any other intellectual property rights of Alliance or third parties. Alliance does not authorize its
products for use as critical components in life-supporting systems where a malfunction or failure may reasonably
be expected to result in significant injury to the user, and the inclusion of Alliance products in such life-supporting
systems implies that the manufacturer assumes all risk of such use and agrees to indemnify Alliance against all
claims arising from such use.

Alliance Memory Inc. 511 Taylor Way, San Carlos, CA 94070 TEL: (650) 610-6800 FAX: (650) 620-9211
Alliance Memory Inc. reserves the right to change products or specification without notice

54/54 Rev.4.0 Mar2016



X-ON Electronics

Largest Supplier of Electrical and Electronic Components
Click to view similar products for DRAM category:

Click to view products by Alliance Memory manufacturer:

Other Similar products are found below :

CT51264BF160B M366S0924FTS-C7A00 ASACI6M32MD1-5BCN HM514100AZ-80 K4S560432C-TC75 K4S641632H-UCG0
ASACI6M32MD1-5BIN ASAC64M8D1-5TCN ATCA-7360-MEM-4G MN41C4256A-07 1S43LR16800G-6BLI MT48LC8M16A2F4-6A
IT:L DEMT46H128M16LFCKGITA W972GG6KB-25 TR W97AH2KBV X2l 1S43LD16640C-25BLI ASAC64M16D1A-6TCN
ASAC256M8D2-25BIN ASAC64M8D1-5BCN MT52L256M 32D1PF-107 WT:B TR ASAC128M16MD2-25BCN ASAC8M16D1-5BCN
ASAC6AM32ZMD2-25BCN AACI28M16MD2A-25BIN ASAC128M32MD2-18BCN ASAC32M32MD2-25BCN | S43L R16800G-6BL
W971GG6SB-18 ASAC64M16D3B-12BINTR MT44K16M36RB-125E:A TR MT44K16M36RB-107E:A TR ASAC128M8D2A-25BIN
ASAC128M8D2A-25BCN NT5AD256M16D4-HR ASAC256M 16D3C-93BCN ASAC128M 16D3LC-12BIN ASAC128M16D3LC-12BCN
ASAC6AM 32MD1A-5BIN MT40A512M8SA-062E:F TR 1545S32800J-7TLAZ2 ASAC256M16D3LC-12BCN ASAC16M16SB-6TIN
ASACI6M16SB-7TCN K4B2G1646F-BCNB ASAC2M 32SA-6TINTR ASAC16M16SB-6BIN MT48LC64M8A2P-75:C TR MT40A2G8JC-
062E IT:E MT40A1G16KH-062E AIT:E 1S4A3LR16800G-6BLI-TR



https://www.x-on.com.au/category/semiconductors/integrated-circuits-ics/memory-ics/dram
https://www.x-on.com.au/manufacturer/alliancememory
https://www.x-on.com.au/mpn/micron/ct51264bf160b
https://www.x-on.com.au/mpn/samsung/m366s0924ftsc7a00
https://www.x-on.com.au/mpn/alliancememory/as4c16m32md15bcn
https://www.x-on.com.au/mpn/hewlettpackard/hm514100az80
https://www.x-on.com.au/mpn/samsung/k4s560432ctc75
https://www.x-on.com.au/mpn/samsung/k4s641632huc60
https://www.x-on.com.au/mpn/alliancememory/as4c16m32md15bin
https://www.x-on.com.au/mpn/alliancememory/as4c64m8d15tcn
https://www.x-on.com.au/mpn/artesynembeddedtechnologies/atca7360mem4g
https://www.x-on.com.au/mpn/nec/mn41c4256a07
https://www.x-on.com.au/mpn/issi/is43lr16800g6bli
https://www.x-on.com.au/mpn/micron/mt48lc8m16a2f46aitl
https://www.x-on.com.au/mpn/micron/mt48lc8m16a2f46aitl
https://www.x-on.com.au/mpn/micron/demt46h128m16lfck6ita
https://www.x-on.com.au/mpn/winbond/w972gg6kb25tr
https://www.x-on.com.au/mpn/winbond/w97ah2kbvx2i
https://www.x-on.com.au/mpn/issi/is43ld16640c25bli
https://www.x-on.com.au/mpn/alliancememory/as4c64m16d1a6tcn
https://www.x-on.com.au/mpn/alliancememory/as4c256m8d225bin
https://www.x-on.com.au/mpn/alliancememory/as4c64m8d15bcn
https://www.x-on.com.au/mpn/micron/mt52l256m32d1pf107wtbtr
https://www.x-on.com.au/mpn/alliancememory/as4c128m16md225bcn
https://www.x-on.com.au/mpn/alliancememory/as4c8m16d15bcn
https://www.x-on.com.au/mpn/alliancememory/as4c64m32md225bcn
https://www.x-on.com.au/mpn/alliancememory/as4c128m16md2a25bin
https://www.x-on.com.au/mpn/alliancememory/as4c128m32md218bcn
https://www.x-on.com.au/mpn/alliancememory/as4c32m32md225bcn
https://www.x-on.com.au/mpn/issi/is43lr16800g6bl
https://www.x-on.com.au/mpn/winbond/w971gg6sb18
https://www.x-on.com.au/mpn/alliancememory/as4c64m16d3b12bintr
https://www.x-on.com.au/mpn/micron/mt44k16m36rb125eatr
https://www.x-on.com.au/mpn/micron/mt44k16m36rb107eatr
https://www.x-on.com.au/mpn/alliancememory/as4c128m8d2a25bin
https://www.x-on.com.au/mpn/alliancememory/as4c128m8d2a25bcn
https://www.x-on.com.au/mpn/nanya/nt5ad256m16d4hr
https://www.x-on.com.au/mpn/alliancememory/as4c256m16d3c93bcn
https://www.x-on.com.au/mpn/alliancememory/as4c128m16d3lc12bin
https://www.x-on.com.au/mpn/alliancememory/as4c128m16d3lc12bcn
https://www.x-on.com.au/mpn/alliancememory/as4c64m32md1a5bin
https://www.x-on.com.au/mpn/micron/mt40a512m8sa062eftr
https://www.x-on.com.au/mpn/issi/is45s32800j7tla2
https://www.x-on.com.au/mpn/alliancememory/as4c256m16d3lc12bcn
https://www.x-on.com.au/mpn/alliancememory/as4c16m16sb6tin
https://www.x-on.com.au/mpn/alliancememory/as4c16m16sb7tcn
https://www.x-on.com.au/mpn/samsung/k4b2g1646fbcnb
https://www.x-on.com.au/mpn/alliancememory/as4c2m32sa6tintr
https://www.x-on.com.au/mpn/alliancememory/as4c16m16sb6bin
https://www.x-on.com.au/mpn/alliancememory/mt48lc64m8a2p75ctr
https://www.x-on.com.au/mpn/micron/mt40a2g8jc062eite
https://www.x-on.com.au/mpn/micron/mt40a2g8jc062eite
https://www.x-on.com.au/mpn/micron/mt40a1g16kh062eaite
https://www.x-on.com.au/mpn/issi/is43lr16800g6blitr

