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512Mbit Single-Data-Rate (SDR) SDRAM

32Mx16 (8M x 16 x 4 Banks)

512Mbit Single-Data-Rate (SDR) SDRAM

AS4C32M16SA-7TCN & AS4C32M16SA-7TIN

32Mx16 (8M x 16 x 4 Banks)

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



/")

ul? -

Distributor of Alliance Memory, Inc.: Excellent Integrated System Limited
Datasheet of AS4C32M16SA-7TCNTR - IC SDRAM 32M X 16 3.3V 54-TSOP
- Contact us: sales@integrated-circuit.com Website: www.integrated-circuit.com

lmn!lﬁ AS4C32M16SA

{pd
[punnam

i
= e

s

Version 2.0 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
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Version 2.0 512Mbit Single-Data-Rate (SDR) SDRAM
32Mx16 (8M x 16 x 4 Banks)

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

e High speed data transfer rates up to 166 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 Il

e LVTTL Interface

e Single +3.3V £0.3 V Power Supply

e ROHS Compliant*

Alliance Memory Inc. reserves the rights to change the specifications and products without notice.
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Table 1 - Performance Table

AS4C32M16SA

512Mbit Single-Data-Rate (SDR) SDRAM

32Mx16 (8M x 16 x 4 Banks)

-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 (tAoc2) 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 166 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 166 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 | 32x 16 Commercial 143 54pin TSOP II
0°C to 70°C

AS4C32M16SA-7TIN 32x16 Industrial 143 54pin TSOP I
-40°C to 85°C

Alliance Memory Inc. reserves the rights to change the specifications and products without notice.
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Version 2. 512Mbit Single-Data-Rate (SDR) SDRAM

32Mx16 (8M x 16 x 4 Banks)

54 Pin Plastic TSOP-II Pin Namas
x76 PIN CONFIGURATION
TD,I'J View CLK Clock Inpus
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Version 2 512Mbit Single-Data-Rate (SDR)SDRAM
32Mx16 (8M x 16 x 4 Banks)
Capacitance® Absolute Maximum Ratings®

Vo =323V 203V, f=1Mhz Ciperatng temperature range .........0 to 70 *C for norma
=40t 85 °C for Industria
Symbol | Parametar Max. |Unit Storage temperaiure range ....ooooeeeeeeee-08 1o 150 0
~ - - Inputicutput voltage ..o -El 3 o (W, ;;[I 3w
i inpul Capaciiznce (A 1o A12) 5 | PF Poweer supply u'q:hrt.:-lg-_— ..... _— -El'?:- o 4.6
iz input Capaciance 5 | pF Poweer dissipation . .. S LT
RAG, CAS, WE, CZ. CLK, CKE, DM Data out current Ehnl’ circwt] e B0 mMA
Cio Cuwipud Capaditance (I/0) 5 | pF *Nofe:  STesseE above thoss st under “Absoiuse Maximum
— ~ — Riaings" may cause permanzsnt damage of the device.

Cra Input Capacitance (TLK] 4 | EF Exposure io absolute maxmum raling condiicns Tar

exlended perods may afect device raliability.
"Mote:Capacitance |6 sampled and not 100%: testad.

Biock Diagram

#1686 Configuration
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1 pied [N ] 5 [} E el [} ils 1
1 L= LI e B (] :E [ :-E 1
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Version 2.0 512Mbit Single-Data-Rate (SDR)SDRAM
32Mx16 (8M x 16 x 4 Banks)
Signal Pin Description
Fin Type | Signal | Polarity Funection
CLE Imput Sulse Posiiee | The system ciack Inpul. A0 of the SORAN mputs are sampled an the risng edge of the
Edge | clock.
CKE Input | Level |active Hign| Aclivates the CLE signal when high ang deactivates the CLE signal when low, therety
Intiates eRner tha Power Dawn mode or the S2if Refrash moda,
E |r1|:'l.I|: Pulse | Active Low ':-\.1 enables the command desoder whan low and disables the command decoder when
hl?’l. When the command gecoder Is gsabled, new commands ..rEIgrared but presious
GF‘E[BUGI"E continue.
RAS, CAS|  Input Pulse  |Aciive Low | When sampied 31 the positive rising edge of the dock, TAS, RAS, and VWE gefire the
WE command o be exesutad oy the SORAM.
Al-812 |I‘1|:'LI1 Lewvel — :urng 3 Sank Activate command E!rEIE. Al-A12 defings the row asdress (FAD-RA 1:2]
when sampled a1 the rising clook edgs.
_,urng 3 Read or Wrie command cycla, Al-An defings the column agdress (CAD-CAR)
when sampled a7 the rising clock edge CAn depends fram the SORAM organization:
v E4M ¥ B SORAM CAI-CAZ CATI
v 32M ¥ 15 SDARAM CAD-CAD.
In asdition o the column address, Al I:'-:-.FiF":-IE- used w2 Invoke ElJb:lFrEd"IE'gE -:-perau-:-n
al the end of the burst read or wrike E!rEIE. If A0 18 h@l‘l. EIJI:GF'FEEHEI'I;E k5 selected and
SA0, BA1 Sefines the bank to be precharged. T A10 15 low, auicprechargs |5 disabled.
During a Prechange command cyele, &100=47 15 used In conjunclon with SAD0 and BAT
o control which EF-'“:[E:- o prezr—arge. It 4190 Is ngh. all four panks will 340 and BAT are
used > define which bank o pre-:harga.
Bad, | mput | Level — Selects which bank |5 to be aclive.
Bad
Dy |r1|:'l.I|: Layel — Jatka InFLﬂ"ﬂ'l.Itpu[ FII"E- EﬂErE1E In the Bame manrner as on conventional DRAME.
Cutput
LITHzke Imput Sulse  |Active High| The Data iInput'Owsput mask places the D0 buffers In a high Impedance state when sam-
LD pled high. In Read mose, DM has 3 lakency of wo chock cycles and conbrols the oulput
bufTers llke an n:-utpl.' enabia. InWrlke mode, DO has 3 Ii'ﬂl'h..“\' of zaro and GF‘E[BIIEE o5
a word mask I:l\' alln'mrg |I'p|. data to be writhen IF It ks low but bliocks the write GF‘E[BIIII:II'I
If DM 15 high.
WCC, WSS Supply Power and ground for the Inpul buffers and ihe core logle.
VCCOQ | Supph — — Isolated power supply and ground for the culput busTers to provise Improved nolse
V330 Immwuniy.
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Version 2.0 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.

A0-3,
Device |CKE |CKE | _ | — | — | — A, BS0
Ciperation State n-1 ni C5 | RAS | CAS | WE | DQM | A12 | A10 | BSA
Row Activate die? F X L L F X W W
Rean Actve® H X L H L H X W L W
Read wiAuioprachargs Actve® H kY L H L H kY W H v
Writa Active® F X L H L L X W L W
Write with Autoprachangs Active® H X L H L L X W H W
Row Prechargs Any H kY L L H L kY L v
Frecharge All Any F X L L 4 L X H X
Mode Register Sat Idie F X L L L L X W W
Mo Qparation Any F X L H 4 F X X X X
Device Deselect Any F X H X X ® X X X X
Aubo Fefresn Idie F H L L L F X X X X
Zalf Refresh Entry Idie F L L L L F X X X X
Salf Refresh Exit dig H X X ®
SefRefr)| L H ) " y " X X X X

Pawer Down Entry Idie H X X ®

Active® F L . " » . X X X X
Pawer Down Exi Any H X X ®

[Power L 4 . " » - X X X X

CiowaTi)
Data Write/Dusput Enable Actve H X X ® L X
Diata Writs/Dusput Disable Actve H X X X X W 4 X X X

Hotas:
1. W=Walld, ¥ =Don't Care, L= Low Level, H = High Level

CHEn slgnal Is Input level when commands are provided, CKEr-1 signal Is Ingut lewel one clock before the commands
are provided.

These are siate of bank geelgnated by B30, 331 signals

4. Power Down Koge can not entry In the burst cycle

[ 5]

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

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 CAS cycle is triggered by setting RAS high 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.

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



Distributor of Alliance Memory, Inc.: Excellent Integrated System Limited
Datasheet of AS4C32M16SA-7TCNTR - IC SDRAM 32M X 16 3.3V 54-TSOP
= Contact us: sales@integrated-circuit.com Website: www.integrated-circuit.com

,’l_g ALLIANCE AS4C32M16SA

Version 2.0 512Mbit Single-Data-Rate (SDR)SDRAM
32Mx16 (8M x 16 x 4 Banks)

g

Address Input for Mode Set (Mode Register Operation)

Address Bus (A=)

|EA‘|E.AIZ¢||-1'.|.*.‘EI|.AE |AE |.-".'-'|F'=E |P5 |-¢-.— |.i"-C'- |.A£|A |A:

|++++++++++++#+

Cperation Mode |mL3tercy' 5T | Burst Length | Mode Register
COparation Mods Burst Type
Al |2A0 [a1z| A10 )| A2 (A8 | A7 Miode A Type
Surs iBursd -
1 o 5 clelala _Lr.tﬁf:::BJ al Seguenty
1 Infereyee
el o lalalals e 'T::E;Eh” T
Burst Lengih
CAS Latancy —!
% | AE | A | Leweoy sz | a1 | ac LEvoH
] o T Pp— Seguendal | Iieteaye
1|0 | 1 | mesene £jefa !
1 - 3 o |lo | 1 2 p
o 1 3 [ ] a s 4
1 o o Rereree C 1 8 i
[ 1 REsarae 1 [ a REsEriE REsmns
L [ REsarae 1 [ 1 REsEriE Resmnss
1 REsarae 1 L a REsEriE R gz
1 1 Full Pag= R g

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 ac-companies 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.

Alliance Memory Inc. reserves the rights to change the specifications and products without notice.
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Burst Length and Seqguence:
Burst Starting Sequential Burst Interleave Burst
Length Bddress Addressing Addressing
[AZ A1 &) [decimal] (decimal]
2 D 0,1 0.1
o 1.0 1.0
4 x00 01,23 0,123
x01 1,2,30 1,0,3,2
x10 2,301 2,301
x11 3012 3210
8 0aa 01 2 32 4 587 012 3 45487
001 12 3 4 5 8 70 103 2 5 4 7 6
010 2 34 5 8 701 23201 6 7 45
011 34 586 701 2 321 07 6 5 4
100 4 5§ &8 7T 01 2 3 4 58 701 2 3
11 E & 7T 0 1 2 3 4 54 7 8103 2
110 E 7 01 2 3 4 5 g 7 4 5 2 30 1
111 T 01 2 3 4 5 6 T8 5 43 210
Full Page nnn Cn. Cn+l, Cn+d o not supported
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32Mx16 (8M x 16 x 4 Banks)

Refrash Mode

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

The chip enfers 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 tRE fime is required between two automatic refreshes in a burst refresh mods. The same
rule applies to any access command after the automatic refresh operation. o

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 contrel signals including the clock are dis-
abled. Returning CKEE to high enables the clock and inttiates the refresh exit operation. After the exit com-
mand, &t least one tgc delay is reguired prior to any access command.

DOM Function

DM has two functions for data "0 read and write operations. During reads, when it turns to “high” at a
clock timing, data cwtputs are disabled and become high impedance after two clock delay (DM Data Disable

Latznoy tooz ). It alse provides a data mask function for writes. When DOM is activated, the write operation
at the next clock is prohibited (FQOM Write Mask Latency tgqy = zero clocks).

Power Down

Im crder to reduce standby power consumpdion, a powser 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. Cnee the Power Down made is initiated by holding CHE low, all of the receiver circuits except CLK
and CHE are gated off. The Power Down mode does not perform any refresh cperations, therefore the device
can't remain in Power Down made longer than the Refresh period (iref] of the device. Exit from this mode is
performed by taking CHE “high”. One clock delay is reguired for mode entry and exit.

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

Twiz methods are available to precharge SDRAMs=. In an automatic precharge mode, the CAS timing ac-
cepis one extra address, CA10, to determine whether the chip restores or not after the operation. IF CA1D 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 CTAT0 is high when a Write Command is
issued, the Write with Auto-Precharge function is initiated. The SORAM automatically enters the precharge
cperation a time delay equal to g (Wrnte recovery time} afier the last data in. Auto-Precharge does not
apply to full-pags burst mode.

Precharge Command

There is also a separate precharge command available. When RAS and WE are low and CAS is high at a
cloack timing, it triggers the precharge operation. Thres address bits, BAD, BAT and A10 are used fo define
amks 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 latancy = 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 fo the sams bank.

Bank Selection by Address Bits:

A10 | EAD | BAA
[v] [v] al Bank O
[x] [x] 1 Bank 1
[v] 1 al Bank I
[x] 1 1 Bank 3
1 x x al Eanks

Burst Termination

Once a burst read or write operation has been initiated, there are several methods in which to terminate
the burst operation prematuraly. These methods incude using anocther Read or Write Command fo interrupt
an existing burst cperation, 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 fo the same page of the active bank. When intermupting a burst with another Read
or Write Command care must be taken to avoid 160 contention. The Burst Stop Command, howswver, has the
fewsst restrictions making it the easiest method to use when terminating a burst aperation befors 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 WD pins before the Burst Stop Command is
registered will be written to the memorny. The full-page burst is used in conjuncticn with Burst Terminate Com-
mand to gensrate arbitrary burst lengths.

Alliance Memory Inc. reserves the rights to change the specifications and products without notice.
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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, Veecq=33V+£03V

Limit Values

Parameter Symbol min. max. Unit | Notes
Input high voltage VlH 2.0 Vcc+0.3 \ 1,2
Input low voltage VlL -0.3 0.8 V 1,2
Output high voltage (IoUT =— 4.0 mA) VOH 2.4 - Vv

Output low voltage (IoUT = 4.0 mA) VOL — 0.4 vV

Input leakage current, any input ll(L) -2 2 uA

(0V <V|IN <3.6V, all other inputs = 0 V)

Output leakage current IO(L) -2 2 uA

(DQ is disabled, 0 V < VouT < VCC)

Note:
All voltages are referenced to Vss.

V4 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.

Alliance Memory Inc. reserves the rights to change the specifications and products without notice.
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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 tCK = min. 7 mA 1
in Power Down Mode 5
ICC2PS | CS =V|H, CKE= V|| (max) tck = Infinity mA 1
ICC2N Precharge Standby Current tCK = min. 5§ mA
in Non-Power Down Mode 48
ICC2NS | CS =V|H, CKE2 V|| (max) tck = Infinity mA
UNL =V
ICC3N No Operating Current IH(MIN.) 75 mA
tck = min, CS = V|H(min) CRESV
ICC3P bank ; active state ( 4 banks) IL(MAX.) 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
tCK = min 160
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.

Alliance Memory Inc. reserves the rights to change the specifications and products without notice.
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AS4C32M16SA

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

Limit Values
-7
# Symbol [ Parameter Min.| Max.| Unit | Note
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 ICH 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 1: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 IDS Data-in Setup Time 1.5 — ns
14 IDH Data-in Hold Time 0.8 - ns

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

15 RCD 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 [RC Row Cycle Time 65 — ns 5
19 [RRD Activate(a) to Activate(b) Command Period 15 — ns 5
20 ICCD %(a) to &(b) Command Period 1 — CLK

21 IDPL Data-in to Precharge Command for Manual precharge 2 - CLK
Refresh Cycle

22 IREF Refresh Period (8192 cycles) — 64 ms

23 ISREX 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

Alliance Memory Inc. reserves the rights to change the specifications and products without notice.
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Version 2.0 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|_. All AC measurements assume tT = 1ns with the AC output
load circuit shown in Figure 1.

tCK
oy j VIH
e AJ = : \'- VIL +14V
IS | tiH tT‘ |
tq—_..l : 50 Ohm
; b 1av
COMMAND :}‘ 1\ =50 Ohm
M tAC Mo tAC  m| o - _J |
L2 tOH = l = 50pF
OuTPUT :( .~_ 14v
A tHZ ¥l
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. |IftTis longer than 1 ns, a time (tT — 1) ns has to be added to this parameter.

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.

Alliance Memory Inc. reserves the rights to change the specifications and products without notice.
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Version 2 512Mbit Single-Data-Rate (SDR)SDRAM

32Mx16 (8M x 16 x 4 Banks)

Timing Diagrams

1. Bank Activate Command Cycle
2. Burst Read Cperation
3. Read Interrupted by a Read
4. Read o Write Interval
4.1 Read to Write Interval
4 2 Minimum Read to Write Interval

4 2 Non-Minimum Read fo Write Intarval

A ]]

.. Burst Write Operation

. Write and Read Interrupt

8.1 Write Interrupted by a Write
8.2 Write Interrupted by Read

=l

. Burst Write & Read with Auto-Precharge
7.1 Burst Write with Auto-Prechargs
7.2 Burst Read with Auic-Prechargs
2. Burst Termination
8.1 Termination of a Burst Write Operation
8.2 Termination of 3 Burst Write Operation
. AC- Parameters
8.1 AC Paramesters for a Write Timing
8.2 AC Parameters for a Read Timing
10. Mode Register Set
11. Power on Seguence and Auic Refresh (ZER)
12. Power Down Mode
13. Self Refresh (Entry and Exit)

14 Auto Refresh (CER)
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Timing Diagrams {Cont'd)

18. Random Column Read [ Page within same Bank)

15.1 CAL Latency = 2
15.2 CAS Latency = 3
18. Random Columm Write [ Pags 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 CALS Latency =
18. Random Row Write { Infereaving Banks) with Frecharge

1581 CAL Latency = 2

12.2 CAL Latency =
18. Precharge Termination of a Burs:
19.1 CAS Latency = 2
10.2 CAS Latency =
20. Full Fage Burst Operation
20.1 Full Page Burst Read, CAS Late nigy = 2
20.2 Full Page Burst Read, CAS Late noy = 3
21. Full Page Burst Operation
21.1 Full Page Burst Write, CAS Latency =2

2 Full Page Burst Write, CAS Latency =
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32Mx16 (8M x 16 x 4 Banks)
1. Bank Activate Command Cycle
rﬁ latency = 3)
TO T1 T T T T T

e [T L LML

ADDRESS qﬁﬁ':",‘};;,f 4:.; ,; #.- J,." 1/ W / H,._“ H .;E.’":c:, --------- ﬁ"h‘m ,!--:7?;:;’ /H R;:r:ctr

I-v

Eane A Wirfie A Sank = | '_' LV Bark A
OOMMAND | rcv r{ v o H i A e g A S
[ :=rar ,-
ipe 1

2. Burst Read Operation

(Burst Length = 4, CAS latency = 2, 3)
TO T1 T2 T3 T4 Ta T8 v T

CLK _l L
COMMAND~{ HEAMH NoF H No= H How H NoF H noe H - H - H wor

(58]

-
-

I I | I
TAE latency = 2 I T "\-Q'-_‘_I.I' DouT - 'l,| I | I
tous s I I ""'-\.I!L A ){ DOUT A, x DT A }{ DO Ay .|" I | I
| | T | | | | | |
:_':f j_;'?:"'z : : : H‘*{ DOLUT Ay X DOUT Ay :]( DOUT Ay }1': DOAUT Ay } : :
I I | I
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J. Read Interrupted by a Read
(Burst Length = 4, CAS latency = 2, 3)
TO T T2 T3 T4 T8 Th 17 T8
CLK
_Il tcﬁ:, 1 1 I 1 L
L L
CORMAME HE&J*.HEEAJEH NOFE H MIF H NOP H MIF H MOF H MOF H MOF }-—
T -I- -

CAE lalen: ¥wd

towe NO's

I I

{DE‘.‘T*\: }{ DOUT B :liEl-"'U By }:[:E‘_‘TE-—. xD"‘L. EE} : :
I I I I I I

I

[

I

I l." L - L L L - L

I III. COUT Ap SOUT Bn DOUT By CoUT By DOUT By
I

1

CAS [alency = 3
fops WO's

4.1 Roead to Write Interval

{Burst Length = 4, CAS latency = 3)

TO T T2 T3 T TS T8 T7 T8

o LI LT L

|I'.-'Inl"l.|" delay between the Read and Wike Commands = 4+9 = 2 cycles |

| |

T | | | | . I | |

o / T ; | /| | Ir'—'-| | |
| |

I b
I"—I—"I

cﬂmm,ﬂ.ﬂl}-,l MO }—\:E,u:*. 1H' MO 'L—I'r NoF Jll—-,ll WOP H e I'»—\'II".'F!ITEBI}—II MO J;—{r WP 1:;—
Y i I o

[ [ Y
I I I I ,_I—‘ I I I I .
s DOUT Ag oM Bg H. DIN By 1._{ oM B I:|-—
0 | | | \ | f '. ! =
* =*H"or L | | |

Flust b2 H-Z before | | |
thee Wirite Command
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4.2 Minimum Read fo Write Interval

(Burst Length = 4, CAS latency = 2)

-0

T1

T2

T3

AS4C32M16SA

512Mbit Single-Data-Rate (SDR)SDRAM

32Mx16 (8M x 16 x 4 Banks)

Th

CLK _1

1

oo TITITT] f /

Jn".'

fescr

}
1
|
I
I
1

| [
!

1 CIk Inkeraal

Hmiinl

§
| i
| |
| |
| |
| 1

1
i
COMMANDS ~ NoF H NOP

AT ] f Vowee W
}—in'-‘%':-Tl's'ﬂeTE.HI NOF JI._.' as.m.-;ﬁ_.lwalrEﬁ.H NP .IH'. NOF b HOF -

5o /

|
[
TRE latzncy = 2 [
|

Miust be HEZ befone

e Wirile Command

tgez 1S

[ :=ares

4.3 Non=Winimum Read to Write Interval

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

L

{r DiN Ag ::._{ DI Ay :;_{ DM Ay :H: DIk Ay >-

TO T T2 T3 T4 TS Té 17 TE
CLK L [ ! [ [ ) ! |_
I I 1 I | 1 I I I
ol | e | E—_—— | |
paM /A | | | | | = | |
| | | | oo | | | | |
I I v TR E— f — —_— —— —— ——
OMMANDA NP | READA M NoP H NP |:H'| READ A .IH'. MNP |I|-.:IL n%rrE:»Hl NOP H HOF ':._

CAS [alency = 2
tokt, o's —

TAE lat=ncy = 3

o

tops, [1Crs

|
|
|
|
|
|
7] = erLe :

'!f DOUT Ap

; p
DOUT Ay "'-—|—" DIN Bg H DM B4 H' DiN B2 ':»—
J

MUh be BI-Z b-e-‘q:\r |
= irte Command

I r
i

DIM B DM B4 -DiNBZ —
! .'HI'L . .I'HI'. . !
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5. Burst Write Operation
{Burst Length = 4, CAS latency = 2, 3)
TO T T2 T3 T4 TS TG 7 T8
x| EEEREN o
| | | | | | | | |
I I I I I I I I I
r | W, Vol VS [ Vo Vo \
COMMANDH ~ NOF z H' H P H moP o o or | o
| 'L I. .u. RITE 'c..l |_ RIOFP |' I|I P JII—-III [ ]II—IIL MOF | IL NCP JlHll NoP IIIl—|I HCoP |IIl—
I I I I I I I I I
| A N A A | |
s 1 owag M o I—-' =R I— DM A3 I-Il!b"" -H‘I I I I
| \ A f e | |

I

Thee Trst deis aiement and e Wiite

Exia data bz Igrores aflsr
are raglsbered on fue same clock edpe

termination of @ Burst

6.1 Write Interrupted by & Write
{Burst Length = 4, CAS latency = 2, 3)

LR T2 T3 T4 TS i Li] T7 T4

w | | i
\ [ 1 | 1 [ 1
| | tl'.n_:E- I | | | | |
| I"—"I I I I I I
cDMM,ﬁiHD-( NOP }-(IwrrE &)—( WRITE B HOFE MoF NOE }-( HioiF )—{ NOF H HOF )r
|

II Ho H
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6.2 Write Interrupted by & Read
(Burst Length =4, CAS latency = 2, 3)

TO LR T2 T3 T4 Th TG 7 TE

CLK _‘ I.' 1{ J: 4 I|l |
CQMMAND{ IM:-P leﬂ'aa}-{ nlwa}{ quF- H :m:-P }{ :nzp }{ :HDP }{ :N:F H :u.:up }
| | | | |

DOUT Bp ;{ CoUT By ;{ CoUT B }i COUT By }—'*

TAS ialency = 2 .Irlr” HI.J;H'I ;LT ::: : x : :!: :
_I—I Ag M dortcared don MI_I—I ouUTEg | pouTe, | oouTs; Y oouTsy —
tops, 110's uu: :: i - = :
I I I I I

TEE ladercy = 2
t:-l'i]. s

rput data must be removed drom the B3's at l=ast one dock
cycle Deefore ihe Rend dalaAPpsars on the outpuls o avold
Ak cont=ngon.

7.1 Burst Write with Auto-Precharge

Burst Length = 2, CAS latency = 2, 1)
T0 Ti T2 T3 T4 i TG T T8
I
i
|

ax [ |||,1|||_|
I

—4
I I I I I :
¥ : AL o oF ! oF oP OF e
COMMAND ;E“.]ETIE.EI'I NP MO {,_'L”L'E_f;'. NOP e' MO ;{ NOP f.{ NOP H Ll

o'y

|
I I I I
I I I I
I I I I
I I | tem o
I I I I
I I I |
% Eagn Auloorechamge !
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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



Distributor of Alliance Memory, Inc.: Excellent Integrated System Limited
Datasheet of AS4C32M16SA-7TCNTR - IC SDRAM 32M X 16 3.3V 54-TSOP
Contact us: sales@integrated-circuit.com Website: www.integrated-circuit.com

"
punnam|
L

ectronic components

o

) ALLIANCE AS4C32M16SA
.0

0ORY
Version 2 512Mbit Single-Data-Rate (SDR)SDRAM
32Mx16 (8M x 16 x 4 Banks)

7.2 Burst Read with Auto-Precharge

Burst Length = 4, CAS latency = 2, 3)
T T T2 T4 T Téi 17 T4
ELH_IIIIIIIIIIIIII
| | | | | 1
| , | | | |

I:ﬂMM:‘-'I.HD-I READ A ::]—{ NOP }— WOP I‘p—( HCF h WOF }—-il HOP H NP H HOF H MNIP

I -.:= I I I
R ey - 2 I I ' * ] | I
topa VO'S | | E'I"-'T*c ﬂ DOUT Ay I'l:" nm'.&:}{ 33'..'&3.". i I i
I I I I I I we | I I
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8.1 Termination of a Burst Read Operation
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8.1 AC Parameters for Write Timing
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512Mbit Single-Data-Rate (SDR)SDRAM
32Mx16 (8M x 16 x 4 Banks)

Burst Length = 2, CAS Latency = 2
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512Mbit Single-Data-Rate (SDR)SDRAM
32Mx16 (8M x 16 x 4 Banks)

10. Mode Register Set
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512Mbit Single-Data-Rate (SDR)SDRAM
32Mx16 (8M x 16 x 4 Banks)

11. Power on Seguence and Auto Refresh (CER)
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12, Power Down Mode Burst Length = 4, CAS Latency =2
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_JL_ALLIANCE ASAC32M16SA

AN MEMDRY

Version 2.0 512Mbit Single-Data-Rate (SDR)SDRAM
32Mx16 (8M x 16 x 4 Banks)

13. Self Refresh (Entry and Exit)
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512Mbit Single-Data-Rate (SDR)SDRAM
32Mx16 (8M x 16 x 4 Banks)

14. Auto Refresh (CER) Burst Length = 4, GRS Lakeney = 2
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15.1 Random Column Read (Page within same Bank) (1 of 2) Burst Length = 4, GRS Latency =2
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0

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

18.2 Randam Column Read (Page within same Bank) (2 of 2) -
Burst Length = 4, CAS Latency = 3
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Version 2.0 512Mbit Single-Data-Rate (SDR)SDRAM
32Mx16 (8M x 16 x 4 Banks)

16.1 Random Column Write (Page within same Bank) (1 of 2) Burst Length = 4, CAS Latency = 2
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512Mbit Single-Data-Rate (SDR)SDRAM
32Mx16 (8M x 16 x 4 Banks)

16.2 Random Column Write (Page within same Bank) (2 of 2) -
Burst Length = 4, CAS Lalency = 3
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21.2 Full Page Write Cycle (2 of 2) Burst Lengh = Full Page, CAS Latency = 3
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Version 2 512Mbit Single-Data-Rate (SDR)SDRAM

32Mx16 (8M x 16 x 4 Banks)

SDRAM Function Truth Table (continued)

CURRE PjT _ | — —
STATE® C5 RAS CAS WE ES Addr | ACTION
Wrie H X X X X X NOP [Conbnws Burst to End;= F,'Ecnargs]
with L H H H x X NOP [Contnws Burst to End;= F,'Ecnargs]
AlSD L K H L BS X ILLEGAL?
Drecharge | L F L F BS X ILLEGAL?
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L L H H BS ® ILLEGAL?
L L H L BS AF ILLEGAL?
L L L X X X ILLEGAL
Pracharging | H X X X X X MO I8 afer tRP
L H H H X X MOP= I8 afer tRP
L H H L BS ® ILLEGAL?
L H L x BS ® ILLEGAL?
L L H P BS X ILLEGAL?
L L H L BS AF noFd
L L L X X X ILLEGAL
Slow H X X X X X MOP= Row Active ater RCD
Actvating L H H H ¥ X MOP= Row Actlve ater (RCD
L H H L BS ® ILLEGAL?
L F L X BS X ILLEGAL?
L L H P BS X ILLEGAL?
L L H L BS AF ILLEGAL?
L L L X ® X ILLEGAL
Write H X X X X X (]al=]
Recoverng | L H H H ® X (fal=]
L F H L BS X ILLEGAL?
L P L X BS X ILLEGAL?
L L H P BS X ILLEGAL?
L L H L BS AF ILLEGAL?
L L L X ¥ ® ILLEGAL
Refrashing | H X ® X ® X MOP;= lde after 1RO
L B H B ¥ ¥ MO lde ater 1RO
L B H L X X ILLEGAL
L H L X X X ILLEGAL
L L H X ¥ X ILLEGAL
L L L X ¥ ® ILLEGAL
Mode H X X X ¥ X (fal=]
Reglstar L H H H ¥ ® (fal=]
L B H L X X ILLEGAL
ACceszing L H L X X X ILLEGAL
L L X X X X ILLEGAL
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Version 2.0 512Mbit Single-Data-Rate (SDR)SDRAM
32Mx16 (8M x 16 x 4 Banks)

Clock Enable (CKE) Truth Table:

CKE | C
STATE(n) | n-1

Self-Refreshd|  H

m

3
Hr ITEHErIEHE|BEErTITHE | HE®"=Err T HHX ﬁ|

ol = S i S S A T T e B i S S ]
e

1
&

ACTION

NWVALID

EXIT Selt-Refrash, |die after IRC
EXIT Selt-Refrash, [die afer IRC
ILLEGAL

ILLEGAL

ILLEGAL

MOP (Malntaln Selt-Refresh)

Power-Down H NVALID
EXIT Power-Down, = Kie.
EXIT Power-Down, = ke,
ILLEGAL
ILLEGAL
ILLEGAL

MO (Malnzaln Low-Power Mode)

Al Banks

i’

Refer o the funciion truth table
Enter Power- Ciown

Enter Power- Diown

ILLEGAL

ILLEGAL

ILLEGAL

Enter 3elf-Refresh

ILLEGAL

MOP

T ITIITITIITIT [
rrrrrrrrrrrI|FIIIIION|FIIIIIOS|S®E

A
HrrrIII===|=rIII==|="rrIIIH=H:®x)|I
[45]

= el i i el el el Il el Bl el Jel el el el | Jel e e B el el el

Abbreviations:

FuA = Fow Adoness of Bank A CA = Column Agdress of Bank & B3 = Bank Address
RB = FRow Address of Bank B CB = Columin Address of Bank B AF = Auto Prechamge
RC = Row Asdress of Sank ©  ©C = Column Adoress of Bank &

RO = Row Asdress of Sank 0 CD = Column Adoress of Bank O

Motes for SORAM function truth table:

1. Curran: Stale s s1ate of the bank detarmined by BS. All enlrizs assume that CXE was active (HIGH] durlng tha preceding clock cycls,
2. llzgal to bank In specfed skate: Function may te legal In the bank Indicatzd by BE, depending on e slate of thal bank.

. Must satisfy bus cantansion, bus turm arsund, andior wiile recoveny requirements.

. NOP 10 Dank pracharging or In il sate. May prechargs bank(s) Indicaszd by BS (andaP).

. Nlzgal If any bard ks nat iz,

. ‘TKE Low bo High transiion will re-enable CLE and other inputs asynchronously. A minimum setup fime mus! be satisfied befare any
command oiner tham EXIT.

. Power-Down and S2if-Fefresh can be enterag only Trom he All Banks |de Ziate.
&. Must be lzgal command a5 defined In the SORAM funciion fruth tabls.

(=B LR S
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Version 2. 512Mbit Single-Data-Rate (SDR)SDRAM
32Mx16 (8M x 16 x 4 Banks)
PACKAGE DIAGRAM
Package Diagram
54-Pin Plastic TSOP-I (400 mil)
0047 [1 200 MAX,
004 20202 | DAL 20006 A e ‘?ﬁ
[120.05] j | iREEETSE| | |:
! | 01s Q. EEj
1LY

mm.nppmnmmmmm;ﬁ_ ;5-

\ f

?I

—=| [a=0042 0002
Q008 [015] MaX Q483 & 0,008 [C.0 = 000
I 1.7 2020 I
&313*3'55
[ty
ARAAAARAARAARAAAAAARARAAAARA
Ik Marking
EIHHHHHHHHHHHHHHHHHHHHHHHHHHHT
EE1-I:I.E1'!:|
[ g
{0 Cioae rol irchuds: plarstic ar msbal prorusion of 0,15 ma. per skl Unk in inzhas [mm)
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Version 2. 512Mbit Single-Data-Rate (SDR)SDRAM

32Mx16 (8M x 16 x 4 Banks)
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Version 2 512Mbit Single-Data-Rate (SDR)SDRAM

32Mx16 (8M x 16 x 4 Banks)
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