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A

AS4C64M32MD1

64M x 32 bit MOBILE DDR Synchronous DRAM (SDRAM)

Confidential

Advanced (Rev. 1.0, Sep. /12014)

Feature

- 4 banks x 16M x 32 organization

- Two Die-stacked 4 banks x 16M x 16

- Data Mask for Write Control (DM)

- Four Banks controlled by BAO & BA1

- Programmable CAS Latency: 2, 3

- Programmable Wrap Sequence: Sequential
or Interleave

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

- 2,4, 8, for Interleave Type

- Automatic and Controlled Precharge Command

- Power Down Mode

- Auto Refresh and Self Refresh

- Refresh Interval: 8192 cycles/64ms

- Available in 90-ball BGA

- Double Data Rate (DDR)

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

- Differential clock inputs CLK and /CLK

- Power Supply 1.7V - 1.95V

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

- Auto Temperature-Compensated Self Refresh
(Auto TCSR)

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

- Deep Power Down (DPD) mode

- Operating Temperature Range

- Commercial 25°C to 85°C
- Industrial-40°C to 85°C
All parts are ROHS Compliant

Table 1. Speed Grade Information

Description

The AS4C64M32MD1 is a four bank mobile
DDR DRAM organized as 4 banks x 16M x 32. It
achieves high speed data transfer rates by
employing a chip architecture that pre-fetches
multiple bits and then synchronizes the output data
to a system clock.

All of the controls, address, circuits are
synchronized with the positive edge of an
externally supplied clock. I/O transactions are
possible on both edges of DQS.

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

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

Speed Grade — Data rate| Clock Frequency | CAS Latency

treo (ns) tre (ns)

400Mbps (max) 200 MHz (max)

3 15 15

Table 2 — Ordering Information for ROHS Compliant Products

Product part No Org Temperature Package
AS4C64M£MD1-SBCN 64M x 32 | Commercial - 0°C to 70°C | 90-ball BGA
AS4C64M32MD1-5BIN 64M x 32 | Industrial-40°C to 85°C 90-ball BGA
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Bilock Diagram
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90 BALL BGA Top View
CONFIGURATION
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Pin Names
CLK, TLK Differents Clock Input BAD, BA1 Bank Select
CKE Clock Enable DO DGy, Data Input/Cutput
s Chip Select DD, Dw Data Mask
RAS Rows Address Strobe DM2, DM3
TAS Column Address Strobe Voo Power (1.7V-1.85V)
WE Write Enable Vas Sround
DQs0, DOS Diata Strobe (Bidirectonal) Vooe Power for 0's {1.7V - 1.85V)
DQs2, DRSS Yaag Ground for 110's
Bo—Ays Address Inputs
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Signal Pin Description

Fin Type | Signal | Polarity Function
LK Input Fulse Posltive | The system ciock Input. Al Inputs except DGs and OMs are sampled on the rising
CLK Edga edge of CLK
CKE Input Lewal  |Active High| Activates the CLK signal when high and deactivates the CLE signal when low, therety
Initiates either the Power Doan mode, Suspend mode, o the Saif Refresh mads
[ Input Fulsz |Acihve Low| TF enables the command decoder when low and disables the command decoger
whan high. When the command decoder ks disabled, new commands ane ignared but
pravious operations continus.
RAZ, CAS | Input Pulse |Aciive Low| When sampled at the poskive rising edge of the clock, CAS, RAS, and WiE desine the
WE command to be axecuted by tie SORAM
AD-A12 Input _ewal — During a Bank Activate command cycke, AD-A13 defines the row address (RAD-RA13)
when sampiad a1 the fsing clock edge.
During a Read or Wrke command cycle, AJ-A9 gefines the column address (CAD-
CAZ)when sampled at the rising clock edge
n addiian 1o the column address, A10 Is wsed fo nvoke Fubaprechange operatian at
the end of the burst read or wiiie cycle. If A10 Is high, autoprecharge Is selected and
BAD, BA1 defines the bank to be pracharged. 11 A70 is low, auoprecharge Is disabled
During a Prechange command cycle, A10{=AF) |5 used In conjunction wih SA0 and
BA1 1o control which bank(s) 1o precharge. T A10 |6 high, all four banks will b2 pre-
chargad simuttaneausly regardless of state of BAD and BA1
Do Inputf Lewel Data InputiCulput pins aperate In the samie manner as conventonal DRAMS.
Ousput
BaD, Input Lewel - Selects which bank Is o be aclive
BAt
DCS0.DAS1| Inputf Lewel - Data Strobes : Cutput wkh read dala, Input with wiite data. Edge-allgned with read
DQSZ.0As3| Output data, centered In write data. It Is used io feich wiite data. For the x32, DQ50 come-
sponds 1o he data on DQ0-DQ7; DOS1 comespands to the data on DOE-DQ1S,
DQS? comesponds i the data on DQ@16-DQ23, RS3 comesponds to the data an
Da24-Da31
DAL DM Input Fulse |Active High| Input Data Mask - DM 15 30 Input mask signal for wite data. input data = masked
DMZ.DM3 wihzn DM |s sampled HIGH along with that Input data durng & WRITE access. DM ks
sampled on both edges of DGS. DM pins Include dummy loading Inter-nally, to match
the DQ and DQS laading. For the £32, DWO comesponds ta the data on DQO-0GQT;
DM corresponds to the data on DQRE-DO1E, M2 cormesponds o the gata on DQ16-
D23, DM3 cormesponds to the data on DQ24-DO31
VDD, WSS | Supnly Power and ground for the Input butTers and the cane logle.
VDR NESR| Supply — - solated power supply and ground for the autput bufers to pravide Improved nokss
Immaunizy.
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Mode Register Sef

The mode register stores the data for controlling the vanous operating modes of the mobile DOR, includes CAS latency,
addressing mode, burst length, test mode. and vanous vendor specific options. The default value of the mode registeris
niot defined. Therefore the mode register must be written after power up 1o operate the mobile DOR. The device should
be activated with the CKE already high prior to writing into the Mode Register.

The Mode Register is written by using the MRS command. The state of the address signals registered n the same cycle
as MRS command s written in the mode register. The value can be changed as long as 3 banks are n the ide state.

The mode register s divided into various felds depending on functiona®y. The burst length uses A2 AD, CAS latzncy
{read latency from colurmn address) uses AG.. A4, BAD must be set to low for norma’ operation. A8, A13 is reserved for
furture uss.

BA1 selscts Exiended Mode Regster Setup operabion when set to 1. Refer io the {able for specific codes for vanous
burst length, addressing modes and CAS lstencies.

Wode Reglsier Brmap
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EMRS

The Extended Mode Regster is responsile for setling the Drwve strength options and Parta’ array 52 Refresh. The
EMRS can be programmed by performing a normal Mode Register Sebup cperation and setting the BA1=1 and BAO=0
Im order to save powsr consumption, the mobile DOR Sdram has five (PASR) cotions: Fu® array, 192, 14 1/B, 1718 of
Full Array. Additionally, the dewice has intzrnal temperature sensor to contrel s2¥ refresh cycle atuomatcally according
to the two temperature range; Max. 20 deg C, and Max. 85 deg . This is the device internal Temperature Compensated
Self Refresh(TCSR). The device has four drive strength options: Full, 172 14 or 1/8.

Exfanded Mode Regisier st
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Signal and Timing Description

General Description

The 2G bid mobile DOR s 2 256M byte mobile DDR SDRAM. 1t consists of four banks. Each bank is organized as 16384
rows x 1024 columns x 32 bits.

Read and Write accesses are burst oriented. Accesses begn wih the registration of an Actvate command, which is
then followed by a Read or Write command. The address bits registered coincident with the Activate command are used
to select the bank and the row to be accessed. BAT and BAD select the bank, address bits 213, AD select the row
Address bits AB.. AD registered coincident with the Read or Write command are used to se'sct the starting column loza-
tion for the burst access.

The regu'ar Single Data Rate SCRAM read and write cycles only use the rsing =dpe of the external clock input. For the
maobile SDRAM the special signals D25 (Data Strobe) are used to mark the data valid window. During read bursts, the
data walid window coincides with the high or low lewvel of the 00 5x signals. During write bursts, the DQ5x signal marks
the center of the vad data window. Data is available at every rsing and falling edge of 0G5y, therefore the data transfer
rate is doubded.

For Read accesses, the D5y signals are aligned to the clock signal CLEL

Special Signal Description

Clock Signal

The mobile DDR cperates with 3 differential clock (CLK and CLE) input. CLE is used 1o laich the address and command
signals. Data input and DMx signals are latched with DQSx. The minimum and maxmum clock cycle ime is defined by

ex
The minirmum and maximum clock duty cycle are specfied using the minimum cock high time foy and the minimum

clock low time i) respectively.

Command Inputs and Addresses

Like single data rate SDRAMS, 2ach combination of RAS, TAS and WE input in conjunction with TS input at a rising
edge of the clock determines a mobile DDR command

Command and Afdress Signal Timing

e . NN TN TN o
CLK, CLKR
_f"'J N SN N AN S A WIL
_ip: [ —
e, : : VI
g%r#%g \/\{ vl \C} Valld )é— :‘r
CKE —_—]
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Data Strobe and Data Mask

Operation at Burst Reads

The Data Strobes provide a 3-state cutput signal 1o the recever circuits of the controller during a read burst. The data
strobe signal goes 1 clock cycle low before data is driven by the mobie DDR and then toggles low to high and high to low
till the end of the burst. CAS latency is specified to the first low to high fransition. The edges of the Output Data signals
and the edges of the data strobe signals durng a read are nominaly coincident with edges of the mput clock.

The tolerance of these edges is specified by the parameters ta- and iposcl and is referenced to the crossing pent of
the CLK and /CLK signal. The ipoeq timing parameter descrices the skew between the data strobe edge and the outpart
data edge.

The following table summarzes the mapping of QS50 ~ D253 and OMO ~ DM3 signals 1o the data bus.

Mapping of D@S0~DQS53 and DMO-~DM 3

Data strobe signal Ciata mask signal Confrolled data bus
DQs0 DD DarF .. a0
DSt D1 D8 . DQ15
Das2 D2 D16 . o3
Das3 ] D24 Do

The minirmum time during which the cutput data s valid is crtical for the receiving device. This 3'so applies o the Data
Strobe DS during a read since it is tightly coupled to the cutput data. The parameters toyy and tnogn define the mini-
mum output data vahd window. Prior to 3 burst of read data, given that the dewice is not curmently in burst read mede
the data strobe signals fransit from H-Z to a valid logic low. This is referred to as the data strobe “read preamble” iperE.
This fransition happens one clock prior to the first edge of vaid data.

COnce the burst of read data is concluded, given that no subseguent burst read coeration is initiated, the data strobe sig-
nals transst from a vahd logic bow to Hi-Z. This is referred o as the data sirobe “read postamis” igesT.
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Data Output Timing - t4c and tpgs o
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Notea: 1. Commands ofer fhan NOP can be valid during fhis cyda.

2. D43 ransifoning afier DQ'S transitions define 'ooso window.

3. Al DO must ransifion by lbaso after DOS ransidons, regardiess of fag,
4

. Yye = the DO culput window ratadve to CK and is e long-tarm componant of DO skaw.
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Operation ar Burst Write

During a write burst, cantrol of the data strobe IS diven by the mamory controller. The DQS0-DRS3 signals ane centersd wih respect
o data and data mask. The tolerance of the data and data mask edges versus the data strobe edges during wiites are speciflied by the
setup and hald ime parameters of 83l5 {loposs & lgpgsy) and data mask ppnoss & ippoes ) The Input data ks masked in the
same cycle when the comesponding Did-0M3 signal ks high (Le. the DMO-DM3 mask to wiite latency ks zero.)

DEE0-DQ50 snd DMO-DWS Timing ar ke

DQS0-~ -
Das3 WiIL
. . ...._I 1n|m-n=uj : -
LI TN o
DmMO~ _;-"": . . . ViIL
DM3 DMOCIH :‘__ ; tﬂ.bi
= = WIH
S ; o N _ _
DQx X a >:<:+1 ; oz (88 D¢ ax T
j'inﬂi! : Do II
+ |I'F|L'. Data masked +

Prior to a burst of write data, given that ihe controller Is not currendly in burst write mode, the data strobe signal DQ30-DQS3 changes
fram Hi-Z to & walid logic low. This Is refemed to as the data strabe Wiite Preamble. Once the burst of write data ks concluded, given na
subsequent burst write operation Is Inibiated, the data strabe slgnal DES0-0QE 3 transks from a valkd loglc low to HEZ This IS refered
the data strobe Wiite Postambie, fypgy- For moblle DOR data Is written wih a delay which ks defined by the paramater tI}QSS.

wiite latency). Thils s diferent than the single data rabe SDAAM where data Is wiitten In the same cycle as the Wrile command ks Issued.

D&E FresFosiamive at Winie

Lk WiH
FCLE WIL
DG5S i 5 . m
1053 i, F=amii ; Ry W
w.-.p.u_::.|r - | “Postambje”
|

' ' VI

oo [ o &1 a+1 E\ 42 ,{ 0+3 }—— v
\ / J | / I

5 | |
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Fower-Up Sequence

The following sequence is highly recommended for Power-Up :

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

2. Apply Voo before or at the same time as Voo, apply Vppoo before or at the same time as Vgee Vo1
3. Start elock, maintamn stable condtions for 200 us

4. Apply MOP and set CKE fo high

5. Apply &1 Bank Precharge command

6. Issue Auto Refresh command twice and must satisfy minimum izpq

7. Issue MRS (Mode Register Set command)

£. lssue 3 EMRS (Extended Mode Register Set command), not necessary

Power Lip Saguence

Clack .‘

Command {soF) (woe WFReX [

200 us

Mode Register Ser Timing

Thie mablle DDR should be activated with CXE already high prior to wiiting Into the mode register. Two clock cycles are required

compiete thewrlte operation Inthe made register. The mode register contents can be changed using the same com mand and Hock cycle
requirements durng operation as long 3s all banks are In the Ide state

Mdode Register Sst Timing

I

Command { KOF XFRE‘-:‘: HOF ) { MRZ X
A
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Bank Activation Command (ACT)

The Bank Activation commiand Is Inliated by Esuing an ACT command at the rsing edge of the clock. The mablle COR has 4

Independent banks which are selected by Te bwo Bank select Addresses (BAD, BA1). The Bank Actvation command must be appled
befare any Read or Wiite operation can be executed. The delay from the Bank Activation cammand to the first read or write command
must meet or excaed the minimum of RAS to CAS delay iime (tgepap MIR. far read commanas and taooeys MR for wiite commands).
Cnice a bank has been achvated, It must be precharged before another Sank Activate command can be applied o the same bank. The
minimum time Imenval between Intereaved Eank Aclivate commands (Sank A 1o Bank S and vice wersa) |6 the Bank to Eank aciivation

galay fime {trro minj

Activare o Read or Wrke Command Timing (ane bank]

- AT

f Y (READ T W |
Command | ACT { -l { PRE } | o JIl:' AcT )
\ i \ WRITE / y ) \ y J

T T T T T

| ‘RO for read | I I I

I I I I I

I RCOwR rn'm'ml I I I
[Eank Al (Bank &' i~ ) Y Bank A",
Addressas R Add) \cal. Add.) i, Bamk A ¢ ) frow Add
| | S | I S

| l l l I

[ o |

(I [ bl

Activate Bank A fo Activate Bank B Timing

- A

Command | AST I moF / § oACT
e e e
[ | 1
R R
S Eark A% \ [/Eank B,
Addresses \Fimw Ada.) ‘o A
| 1 1
L,-_ » 1
I trer |
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Precharge Command

This comimand |s used ba precharge or Close 3 bank that has been activated. Pracharge b5 Intlated by ks5uing 3 Pracharge command &t
the rising edge of ne ciock. The Precharge command can be used fo precharge each Dank respectively or all banks simultaneously
The Bans 3ddresses BAD and BA1 selaet the bank to b2 prechanged. A%er a Prechangs command, tha analog delay trp has ta be met
until & new Actvate command can be Intiated o e same bank.

Tatle
Precharge Cantral
AlDAR Ba1 EAD Prechanged

] a 0 Bank & Crly
1] a 1 Bank B Only
1] 1 a Bank C Cnly
u} 1 1 Bank O Only
1 X X All Banks

Frechange Command Timing

Clk _—l //__ :

Command | &ST b [t b { e ¥ [ =
\ | ; \

]

]

]
g
1
i
~
']

5

pidesses (meal Y [l
|l S f \ ;o e hay
i -
- tus L __
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Seif Refresh

The Self Refresh mode ¢an be used to retain the data In the mabile DDA F the chip |5 powered cown. To 661 the matdle DOR Into 3
Self Refreshing mode, 3 Saif Refresh command must be Issued and CKE held low ai the rising edge of the clock. Once the Sell Refrast
command Is Initiated, CKE must stay low ta keep the device In Saif Refresh mode. Durlng the 5eff Refresh mode, all of the extemnal control
slgnais are disabled except CHE. The clock is Intemally dsabled during Seif Refresh operation fo reduce power. An imtemal tming
generaor guarantees the seif refreshing of the memary content

& Refresh tming
A 1 \ II.-" 1 Irr Lo 1

S AV ARG avav/Savawa
I O CS A IR A D
CHE i *.\_ Cﬂ i
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Auto Refresh

The auta refresh funciion ks inliated Elj' Issuhg an Aty Refresh command at the I'|E|ﬂg Ed?! of the clock. All barks must be pren:hargeu
and idie befare the Autoc Refresh commiand 16 ﬁﬂl&{l Mo comiral of the exiemnal address |:‘|I'I5 ) I'EI}.IlI'EI! ance this ﬂ'!'ﬂlE has sared. Al
M2cessary aTresREs ars BEFETEIZE[”I'I ina gavice [, When the refrash G}'{}E has EITHFIEIZE{']. All banks Wil b2 In the ldis slaie. A [Eli:f'
tabwesn the Auto Refresh command and e naxt Aclvale Command or S-l.IES-EqLIEI'ﬂ Auta Refresh Commiand must be greater than ar
£qual ta e trps(min).

Autarefresh Uming

S AV AY/OaVAY/E auAw A

Command |ff (e :t: PRE- ) | Aura :I -:II .'{:unn-u;{ [Ty :I

\REFRESH, \ !
1
1 ‘\
1

: ) : ]
H T 4 [
CKE ! [} i [ N
/) | J{', | e
S
Paower Down Mode

The Power Doan Mode |5 entered when CHE |5 2t low and extad when CEE Is 5&t hgl’l. The CEE 5l;|ra| Is EH'HFIE[’ at the rlslng E{IgE
of the clock. Once tha Power Down Modz s Inlbiazd, all of e receiver cireults except CLK and the CKE cireults are gated off to reduce
el o [:I:ﬂELIH'p‘"I:ﬂ. Al barss can be et 1o l0e slate or st,ay actvate {ILI'"'l; Poweer Down kode, but burs? al:ﬂ'.ll[:f' may not be pEITCIH'ﬂE{I
Afer Exr.hg from Power Down Made, 31 least ons cack E}'EJE of commiand lﬂ-ElE}' must be Ingertan befors starllng a new comimand.
|:|l.|'"'g 2ower Down Mode, refresn IZIPETHUIZIHE- cannat be PEI"ITI'I'DEIJ; therafore, the device cannal remaln In Power Down Mode k:rgEr
tnan the refresn period it z=) of the device,

Power Dawn AMode fiming

I AW A :“xﬂ AYAY/Eavay/l

—\ I
Command " PRE ;.:: q;l_u- }: wer ) { ' :ﬁ:_..:l'.'.,} o / i ll
CKE ".,II Illf{ y

-
Ny
jj\
T:Q
o

-__.r o
Frvr Liam Pt Chosms
Mode pely Wiz a et
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Deep Power Down Mode

The Deep Power Down mode is an unigus function with very low standby currents. All intemal vo'aige generators inside
the mobile DDR are stopped and all memory data is lost in th's mode. To enter the Deep Power Down mode all banks
must be precharged.

Deep Power Down Mode Entry

CLK 1 ’_l 1 |_l I
I I
CKE
| | \
53 | |
U T e
|
WE __:_—__
Ccas -h
e I I
RAS __a_—__
|
Addr. _
| I
Dam
ba ! !
input I I
oQ | I .
autput I I High-Z
e
t |
+ S
Flmdﬂa'ge Cam#ard Daap Powar Down Enlry
Narmal Moda >< Deep Power Down Maods
0P ed

The deap powear down moda has to be maintained for a minimum of 100ps.
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Deep Power Down Exit

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

After the i, the following sequence is nesded fo enter a new command
Maintain MOP input conditions for 3 minimurmn of 200 us

ssue precharge commands for all banks of the device

sSWe WD or more auto refresh commands and satisfy minimum tgp-

-y

ssue 3 mode regster set command 1o mitialize the mode register
ssue an extended mode register set command o initiatze the extende mode register

m ok W R

e /i — s T
s I7! I IR W T
Ras T N 1 I+ 4 1 b+ A N, : ST
cas 5 7 I A b b | AN, ¢ AN
we | b I i SRR 1 g
' 200 |18 v IRP ' RC ' ' '
Desp Power Down All banks Aulo Auto Mode Extended Naw
el mecharge  refmah mfrash Regsle  Modse Cioen mand
Sat Register Accepiad
5e Here
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Burst Mode Operation

Burst mode operation is used to provide a constant flow of data to the memery (write cycle) or from the memaory {read
cycle). The burst length is programmable and set by address bits A0 - A3 during the Mode Regster Setup command.
The burst length contro’s the number of words that will be output afer 3 read command or the number of words {o be
input after @ write command. One word is 32 bits wide. The sequential burst length can be set 10 2.4, B or 18 data words.

Burst Mode and Sequence

5t I'tll‘nE Column Address Order of Access within a Surst

Burst Langth
a3 A2 a1 &0

Type = Saquantial Type = Intaraaved
o-1 0-1

(=]

L]

-
[

[E]

(=]

,_|
o
=]
i
ra
()

o
L)
i
i
-
()
o
(=]

,_|
[}
[=]
'
k3
b
i
d
h
m
d
[}
(]
[
A

clalala

€n
[=1)
[
=l
=
i
()
[
i
n
I=
=l
(=]
=]
i
[
]

,_|
O | = 0| =&

§-7-0-1-2-3-4-5 §-7-4-5-2-3-0-1

-

7-0-1-2-3-4-5-

7-6-5-4-3-2-1-

,_|
o

[-1-2-3-4-5-6-7-3-3-A-B-C-0-E-F 0-1-2-3-4-5-6-7-3-2-A-B-C-0-E-F

C 1 1-3-3-4-5-£-7-5-3-A-B-C-0-E-F-0
2-3-4-5-5-T-8-0-A-5-0-0-E-F-0-1

1-0-3-2-5-4-7-5-9-8-B-A-D-C-F-E
2-3-0-1-5-7-4-5-A-5-8-2-E-F-C-D

o

(&)
[=AR-NN-NE-]
)

3-4-5-6-7-8-0-A-5-0-D-E-F-0-1-2

3-3-1-0-7-5-5-4-5-4-3-3-F-E-D-C

4-5-6-7-8-0-A-B-C-D-E-F-0-1-2-3

4-5-6-70-1-2-3-0-0-E-F-5-0-A-8

&-6-7-8-3-A-B-C-D-E-F-0-1-2-3-4

5-4-T-8-1-0-3-2-0-C-F-E-0-3-B-4

£-T-8-3-A-B-C-0-E-F-0-1-2-3-4-5

§-T-4-5-2-3-0-1-5-F-C-0-A-5-3-2

T-58-0-A-B-C-D-E-F-0-1-2-3-4-5-6

E-5-4-3-2-1-0+F-E-D-C-B-4-3-3

(&S]
0| = | D)= O

E--A-5-C-D-E-F-0-1-2- 34567

T-E5
8-B-A-B-C-D-E-F-0-1-2-3-4-56-7

SR BeG DS PO 1-2-2-4-5-6-T-3

2-B-B-A-0-C-F-E-1-0-3-2-5-4.7-5

A-B-C-D-E-F-[-1-2-3-8-5-6-7-5-2

A-B-B-O-E-F-C-0-2-3-0-1-6-7-4-5

== =N =]

B-C-0-E-F-0-1-2-3-4-5-6-7-3-3-A

B-A-5-5-F-E-0-0-3-2-1-0-7-6-5-4

C-D-E-F-8-3-A-B-4-5-6-7-0-1-2-3

a
=
=N e =l

[-C-F-5-3-8-B-A-5-4-7-6-1-0-3-2

=1

E-F-0-1-2-3-4-5-6-7-8-3-A-8-C-0

.
= =

F0-1-2-3-2-5-§-7-5-2-4-8-C-0-E
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Burst Read Operation: (READ)

The Burs! Read operation Is InBated by Issuing a READ command at the rslng edge of the dock afer lrop from the bank activation.
The addraes Inputs (A8 AD) cetarmine the starting address far the burst. The burst kength (2, 4 or ) must b= defined In the Mode
Register. The Nirst data afer the READ command ks avallable depending on the CAS latency. The subsequeant data ls clocked out on
the rising and faling eoge of DRS0~0GS53 untll the burst |6 completed. The DQE0-DQS53 signals are generated by the moblie DDR
during the Bursi Read Operation.

Burst Read Operanion

IELK { { — I -
ax X )q ) -
Command Riac u;-=~ X MO X WOF X HOF X MO X MOE X KOF )

CL=2 | Eurst l=ngih = 4

=~ Fead
Fostamible
-
D20~ Read i
DZE: Preambie | J,.-'"

CAZ latency = 2 | | |

Cidx

. — | astamoie
D220~ Aead 'l.-" ' —
Daa3 Y, Freamble |

1

CAE lafercy = 3 1

I| - M " M)
Dz Di-owt i D-oul 313.. :'1_:-..=
a 1 - T |

I, I i !
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Burszt Write Operation (WRITE)

The Surst Write 15 Initiated by kssulng & WRITE command at 11 rlsing edge of Me cloc, The adoress Inputs (A2 .. A0) deteming
stariing column address. Data for the firs? purst wiite cycle must b2 appiled on the DQ ping an the NIrs? ris2 edge of DOS0-00Q53 follow
WRITE commang. The Ime befazen the WRITE command and the first comespanding 20ge of the fala strobz 15 ingss. The remaning
data Inputs must be supplled on each subsaguent rising and faling edge of the data strobe unl the burst length Is completzd. When the
purst has pesn finished, any asditlional data supplisd (o the D2 pins Wil be ignarsd,

Burst Wrke Operaliion

iﬁ‘(>‘<><ﬁ‘<}<=(>

i
CORMAND WRITE HOF :l: WP ::l:: HNOF ::I

Dol
Doas

Catadin Cata-in Catadin IEH’L‘I‘I
SR D i ) —

2
i | Eurst lmnglh = 4
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Burst Stop Command (BST)

A Burst Stop is initiated by issuing a BURST STOP command at the rising edge of the clock. The Burst Stop Command
has the fewest restrcbions. makng it the easiest method to terminate a burst operation before it has been completed.
When the Burst Stop Command is issued during 3 burst read cycle. read data and LDQS, UDQS go o 3 high-Z state
after a delay which s egqual to the CAS latency set in the Mooe Register. The Burst Stop [atency is equal fo the CAS
latency CL.The Burst Swop command is not supported during a write burst operation. Burst Stop is also illega’ during
Rezad with Auto-Precharge.

Burst Stop fir Resd
LK " — — ——
A B B 5 0 0D 5D 0N 0D 0D 0D 5D 0D i BN 0

Cormraned READ X Ht‘EI .:I}:Ir SO ‘X\ wor X h';l' ‘;‘{ M;I' :.{[: hh';'l' ‘\I: N\';'l' }

-

Bust Sep Lalancy = 2

CRE e
—
Dt - ¥ ':?:':DT“II
—
Horsl Sos Latesey = 3 -
D0
e N\

CAE etwsiy = T

Ile
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Data Mask (DM 0 ~ DM 3] Funcrion

The moblie DOR nas a Data Mask funcion that can be used only during wite cycies. When the Data Mask |5 activated, active nigh
during burst writz, the write operation s masked Immediately. The DMO-DM3 1o data-mask |atency zero. DMO-0OM3 can be [Esusd

at ihe rising or negative edge of Data Stobe.

Data Mssk Timing

CLK 1

Daa0-
CisA0~
O3
Crafa Is maskes oul Burst lepgih = 8
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Read Concwrent Auls Frechame

Bursl lengin = 4 CAZ latency = 2

T Ti Tz T3 T2 TE e 7 !
CLE
CLK

EAMK &
Cammansd { ACTIVATE X Lo }( Kae }{
- t RCDjmin) o
# RAS(min .50

- Eegin of
iz Autn Prectans

Jax

) C-ouil{ Tegut) | Dcut | D-out}
1 1 :, RN 3
|

Concument Read Ao Prechange Suppon

Asserad For same Sank For differant Bank
Command T4 T5 T T4 T5 T
READ MO NO MO MO YES ES
READ=AP YES YES MO MG YES YES
ACTIVATE MO NO MO YES YES YES
PRECHARGE E3 YE3 MO YE3 YES ES

Mate: This table 15 for the case of Burs Length = 4, CAS Latancy =3 and hyg=2 clocks

When READ with Auta Precharge Is asserted, new commanids can be asserted at T4, TS and TE as shown In Table

An imterupt of & running READ burs! with Auto Precharge Le. at T4 and TS o the same bank wiih another READ+AP command Is
allzwed, It will extend the begin of e intemal Precharge aperation w2 the last READ+AD command.

ntemupss af a running READ burst wih Auto Prechange Le. at T4 are nof aliowed when Saing cancurment command fo another active

bank. ACTIVATE or PRECHARGE tommands to another bar are slways passible whie 3 READ with Aut Precharge operation 15 in
Progress

Confidential Page 24 V.1.0 Sept. 2014



ALLIANCE
M RY

7N AS4C64M32MD1

Wirite with Auroprecharge {WRITEA)
1145 15 Nigh when a Writs command ks lssued, the Wiils with Aute-Prechargs functian 15 performed. The intemal precharge begins ater
the write recovery Ime by and lgas(ming are salished.

1T 3 Wirlte with Auto Precharge command 15 Inifated, the mobile DOR automaticaly enters the precharge operation at the first rising
edge of CLE after the ast valld edge of DQ5 (completion of the burst) plus e wiike recovery tme byg. Once the prechargs operation
has started, the bank cannot be reactivated and the new command can not be azsered untl e Prachargs ime [t has been satisfed.
I tg a5 (min) nas nat besn sa2s%ea yvet, an Infernal Ineriock will S2lay the pracharge operation untll 15 satisfed.

Wrile Burst with Awo Prechamge

Burst length = 4
b:] by L T2 T4 T 5
MCLE |
oL ! !
]
BANK & WRITE A
command {;-crr-.'na X NOP }( T >< HOP X MOP K NOP X NOP >< MOP X NOP }
ERAS | min]
LWR tRF
BL/2
Begln ol
Auia Frechang
DE0= 1 1 =, ! _\ /_ _\_/
oas3 |
|
e I e W zan W e II':L ZHn |
i Ve g 1o g2 2y
| =
Nale: fyr STETS &F N st Asing edpe of clock affer Me faa vald edge of the 4 DES:.
Table
Cancurrent Wiite Aufo Prechanpe Suppart
AREErsd For zame Sank For difzrent Bank
Command T3 Te TS T6 T T3 T3 T4 TS T T7
WRITE NO MO o] MO Lje] MO WO YES ¥ES YES YES
WRITE+AP YES Mo o] [ 1+ i o o] MG YES YEZ TES YEZ
REaD MO MO RO L] WO NO M L] N L] YES
READ+AP NO MO o] [ [+ NO MO N L] ND NO YEZ
ACTIVATE NO M o] o[+ L] o] YES YES ¥YES TES YES
PRECHARGE MO MO RO L] WO NO YES YES YES YES YES

When Wiile wih Auto Precharge |6 asserted, new commanss can be asserted at T3 TE as shown In Tabke .

An Intermupt of a running WRITE Burs! with Auto Precharge |.e. at T3 1o the same bank with another WRITE=AP command |5 allowed
as long as the burst 15 running. it will 2xtand the begin of the Intfemal Precharge cperation 1o the Iast WRITE=AP command.

Internupts of @ running WRITE burs? with Auto Precharge I.e. at T2 are not allowed when doing concument WRITE's to another active
bank. Consecutive WRITE or WRITE+AR bursts (T4.. T7) to other open banks are possibie. ACTIVATE or FRECHARGE commands to
anather bank are always passitle while a WRITE with Auto Precharge operalion |s In progress.
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Winte indermupied by Read

Cornmand < VifRe X [ X NOF X Read NOP Mo x NOP >
P e D Y R R
- i T 1
Loas /_\-:\;_\F-_//—\L_/:(/—\ |
uoaa —"\_-"" i ! | | A\ //_\_
TN Y
Dafta musi be =0 H] 'rlaf.k:d Burst lengtn = &
s by Read CLm3
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Write Interrupred by a Precharge
& Burst Wrn2 aperation can be Intsrupsed before compietion of the burst by 3 Pracharge of ihe same pank. Random calumn 3ccess |5
allowed. A Wrile Recovery Hme [T ys) |5 reguined from e 1ast d3t3 fo Precharge command. When Precharge command |5 assered,
any resloual data from the burst wiile cycle must be masked by LD, UDM

Wirite interrupded by Prechaige

w0 Ef XX * Ij | &
Command < ::J:r:*. X N;P X "\ICI-: X! MNOE X ERE I::'Ir::ea X 'qcl-? X WIE >
"pesmes L;?{::-dlil, I :'-.\.n - “aa5snin . I I
e N \ \
. IL{:_) f
2 \ VAR \/
:ialla musst ke Cata 5 masked Burst lengin = 8
masked by Frecharge
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Command Table

Tabie Command Cverwew

Operation Code {':T C:E C3¥ | RASH | CAS¥ | WE= | BAD B 210 :'D?,
[ ——— DEZEL H ® H x X ® ® o X [
Mo op2ralion NP H * L H H H ¥ X X X
Pelode Reglster S=tup MRS H X L L L L a 0 QPCCODE
Extended Maode Reqglster Setup EMRS H X L L L L a 1 OPCODE
Bani Aclvate ACT H X L L H H BA BA Row Address
Fiean READ H X L H L H BA A L ol
Fead wih Aulo Precharge READA H X L H L H BA SA H Col
Wrke Command WRITE H X L H L L BA A L Col
W rke Command with Ao Precharge | WRITEA H X L H L L BA BA H Col
Burst Stop BET H X L H H L X X X X
Fracharge Slngle Sank PRE H X L L H L BA A L X
Precharge All Banis PREAL H X L L H L X X H X
putorefresh REF H H L L L H X X X X
Self Refresh Entry REFX H L L L L H X X X X
L H H X X X X X X X
[=ell Retrash Exit SREFEX L H L H H H " " X X
- PR - H L H X X X X X X X
Fovier Down Mode Entry (Mode 1) PWDNEN H L L H H H " " X X
Power Down Mode Exit PWONEX L H H . K X X X X X
L valld | vald | wvald
Deep Power Down Mode Entry diz H L L H 4 L X ® X i
~ . . [Deep pow-
Desp Power Down Mads ExE ler doan L H X X X X X X X X

Mgote: 1. The Power Down Mage Enfiy command is legal during Bwrst Read or Burs! Wrke operations.
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Fungon Trum Tabde |

C;;fm Command Address Aclion Motes
DESEL X NOP 3
NOR X NOP 3
BET X NOP 3
READ ! READA Ba&,CAATD ILLEGAL 1
IDLE WRITE  WRITEA Ba&,CAATD ILLEGAL 1
ACT B, R& Bank Active
PRE ! PREAL B, A10 NOP
AREF | SREF X ALTO-Refrash or S=if-Refresh 4
MRS f EMRS Cp-Code Made Register Set or Extended Mode Reglster St
DEZEL X NOP
NOP X NOP
BST X NOP
READ ! READA B, C&, A1D Begin Read, Determine Auta Prechange 3
P e e o Eegin Wrile, Determine Auto Prechangs 3
ACT B, R& ILLEGAL 1.5
PRE f PREAL B, A1D Frechange / Precharge All &
AREF I ZREF X ILLEGAL
MRS | EMRS OP-Code ILLEGAL
DEZEL X Continue burst 1o end
ROP X Continue burst 1o end
BST ¥ Terminae Surst
READ | READA B, CA, AL ;?;;;2[3;21. re1, Bagin Mew Read, Determing Aufo- -
READ WRITE / WRITEA B, C&, A1D ILLEGAL 2,7
ACT B, R& ILLEGAL 1
PRE ! PREAL BaALATD Terminate Surst f Precharge
AREF f SREF X ILLEGAL
MRS  EMRS Op-Code ILLEGAL
DESEL X Continue burst 1o end, Prechange
NOP X Continue burst 1o end, Prechange
BT X ILLEGAL
READ wih READ ! READA B, CA, A1D ILLEGAL
AL WRITE [ WRITEA B, CA, A1D ILLEGAL
Frecharge ACT Ba&, R& ILLEGAL 1
PRE ! PREAL B& A1D ILLEGAL 1
AREF | SREF X ILLEGAL
MRS | EMRS Op-Code ILLEGAL
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Funcoon Trush Tabile !

el Cammand Adoress Acsion Niotes
DESEL x Contrue burst to end
NoR x Cantinue burst to end
55T x LL=GAL
READ / READA, S, CA, ATD ;?e';ﬂrlg?;:lﬂ urst, 5Eg|"| Read, Defzmine Auic- 7 8
WRITE | WRITEA 2a. A, AT Temminate Burst, Segin new Write, Detarmine Aus- 27
Fracharge
acT BA. RA LLEGAL 1
DRE | PREAL BA, A1D Terminale Burst, Precnargs B
AREF | SREF x LLEGAL
MRS | EMRS oP-Cods LLEGAL
DESEL ks Continue burst to end, P'E-:I‘ar;e
b [l ks Continue burst to end, P'E-:I‘ar;e
55T x LLEGAL
P e BA. CA, ATD LLEGAL
Auln  |WRITE /WRITEA  |5A. CA. A1 LLEGAL
Precharge ot B4 RA LLEGAL 1
PRE ! PREAL B4, A1 LLEGAL 1
AREF | SRES x LLEGAL
MRS | EMARS oP-Cads LLEGAL
DESEL x NOR [ Fiow Aclve after tmp)
NG x NOP | Fow Active ater troo)
55T x NOP | Fow Active SEr troo)
READ / READA BA. CA, ATD LLEGAL 1.2
scmiarns [WRITE WRITEA |54 Ca, A0 LLEGAL 1.2
= BA. RA LL=EAL 1.5
PRE { PREAL 54, A0 LL=GAL 1.8
ARZF | SRES x LL=GAL
MRS | EMARS oP-Cads LL=GAL
DESEL x NOP [ Row e ater tra)
NoR x MO® | Fow e 3ter tra)
55T € NO® | Fiow Hle ater tam)
READ | RZADA BA. CA, ATD LL=GAL 1
PRECHARGES |WRITE | WRITEA  |5A. CA. A0 LL=GAL 1
aCT 5. RA LL=GAL 1
DRE ! PREAL BA. A1D MOD | Fow e 3% tRa)
AREF | SREF x LLEGAL
MRS | EMARS oP-Cods LLEGAL
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Fnooon Trush Tabe !

Currant

el Command AONESS Actian Notes
DESEL kS MCR [Row Active afer byg)
WO kS MCR [Row Active afer byg)
B5T % NS (Fow Aclive after byg)
READ / READA Sa, CA, AT0 EiEg n Read, Delrming Aus-F rechgargs 2
RE;;?’EEING WRITE /WRITEA |54, CA, ATD Begin Write, Determine Auto-Frechgange
ACT 54, RA LLEGAL 2
FRE/ PREAL BAL AT LLEGAL 1,10
AREF | SREF X LLEGAL
MRS | EMRS OR-Code LLEGAL
DESEL % NC® (Pracharge afer tyR)
= % NOR (Prechags ater tyg)
B5T X NP (Frecnangs ansr iyg)
WRITE  |READ/READA 54, CA, AT0 LLEGAL 1,2
Rﬁf:iﬁgﬁ WRITE /WRITER |54, CA, ATD LLEGAL
PRECHARGE (AT 54, R LLEGAL
FRE / PREAL BAATD LLEGAL
AREF ( SREF I LLEGAL
MRS | EMAS OR-Coe LLEGAL
DESEL I NP (Ide e tRe)
NOR X NP (Ide e tRe)
BST b MO (Ide aer tRe)
READ { AEADA 54, CA, AT0 LLEGAL
REFRESH |WRITE/WRITEA |34 Ca, A0 LLEGAL
ACT 54, A LLEGAL 1
FRE  PREAL BA AT LLEGAL
AREF | SREF b LLEGAL
MRS | EMAS OR-Cooe LLEGAL
DESEL I MO (Ide fer w0 ciOcks)
MO® * MO [le 3767 T CIocks)
BST I MO (Ide fer w0 ciOcks)
[EXTEMDED) |READ  READA 54, CA, ATD LLEGAL
eDE  [WRITE wRITEA [ ca, A0 LLEGAL
SET ACT ) LLEGAL
FRE  PREAL BA AT LLEGAL
AREF | SREF I LLEGAL
MRS | EMAS OR-Coge LLEGAL
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Mote: AN entries sssume te CKE was High duning the preceding chck cypcke

Mote: 1. iWegs! to bank speciled sfEtes; functian may be fega! i1 the bank noVcaded by BAx, depenting an he state of that bank

Mote: 2 Must safisfy Bus comfention, Bus [ Sround, wite RCavery requirements

Mote: 3 IF both banks are iofe, and CKE s nactive, the device will ander Power Down Mode. AU mput buters except CKE, CLK and
CLER wilf be aisshisg

Mote: 4. ¥ bafh banks are ik, and CHE [s deacivared coincidentaly with an AufoRefresh command, the device will enfer SeffRefresh
Mioge. AN inp ot burers excenl CKE will be o¥sabied.

Mote: 5 iWegs), Figrp /5 not satisfed

Mots: 6 Wegal, Figas 5 not satisfed.

Mote: 7. Mus! salisfy Buvst nferot conaimo.

Mote: 8 Mus! mask two precading dsta hifs with e DAF pin.

Mote: 0. Wegal, FimcD is not sstisfed

Mote: 10, Megal, ¥ty Is nal safshed.

Mote: 11, Megal, ¥ ige 5 naf sansied.

Abbreviations:

H High Level

L Low Leve

® DenoCare

v Wald Data Input
RA Row Address
Ba Bank Aodress
Fa Precharge A
NOF Ko Cperation
CA Column Address
Ax ADress Line x
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FUNCTION TRUTH TABLE for CKE

Carmers SKE | EF | coe | Rase| case| wes | Adwess Action Notes
H L L L L H X Salf Refresh Endry 1
L @ e x| x| x X |EultSsmRemssh 1
L + NIEEEERE X |EultSsmRemssh

SELE L + N X [LLEGaL 1
REFRESH

L + NI X [LLEGaL 1
L 4 T X |LEcaL 1
L L x| x| =] = X [MOP | Mantan Ssif Retasn) 1
H R X [muvauo

o R X |ExitPower Down | idle ahertapex) 1
L L x| x| =] = X |MOP | Maintan Power Down)
H 4| x| x| x| x X |Refer to Funsticn Trutn Table 2
H L N X |Eneer sarmetezn 3
H L e x| x| = X |EneerPowerDown 2

5::‘-1;3 H L L H H H M |Enser Power-Down 2

oLE H L cl el el LLEGAL 2
H L cf | oL | ox LLEGAL 2
H L e x| o= LLEGAL 2
L x X X X Rafer to Powsar Down In 2his tabie
aloersatss| H E x| x Rafer 1o Funtion Trutn Table

Note: 1. CHE fow-fo-high fransiton re-enabies npuwts ssynchronousiy. A minimum sefup fime to CLK must be satisfied before sy
Commangs amher than EXIT are execufed.

MNode: 2. Power Down can be entered when aif banks are AIe (banks can be active or precharged)

Modes 3. 3eif Refresh can be enferad andy friom the Prechsrge / fole sfafe

Anbreviations

H High Leve

L Low Leve

X DonoCare

) Valid Data input
A Fow Address
BA Bark Address
PA Frecharge Al
NP No Oparation
CA Column Address
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Mobile DDR SDRAM operation
State Diagram

ACT :
— o poven ) Lot
2poied oM = POWER B icftige

l 1 Bad

B CHEL :
ML X Enber Power-
EMNE S Dowwn

1 CHEH
Exit Power-Down

REFRESH BPDE -
Enter Dwepy
REFS Fower-Down

g
FEPox Exit Deep Posver-
DownEMAS

" CMES :
Ext. Made Reg.
Set

REFREGH T ] [MRS:
Mode Register Set

FRE:
Frachanges

FREALL :
Predange Al
Banks

REFA :

Auta Refresh
REPS :

Enter Self Refresh
REPEX -

Exit Seif Refresh

READ :
Read wio dubo
Frechange

READW :
Read with Auto
Frechange

WRITE :
Wirite w'o Auto
Frechange

WIRTTEA :
Wirite with Auto
Frachanges

COMPMAND Inpet

AUTOMATIC
Sequence
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IDD Max Specifications and Conditions

Conditions
Symbol | -5 | Unit

Operating current - One bank Active-Precharge; tRC = tRC (min); tCK = tCK (min);
CKE = High; CS = High between valid command; Address inputs are switching every IDDO 190 mA
2 clock cycles; Data bus inputs are stable

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

IDD2P 1 A
tCK = tCK (min); Address and control inputs are switching; Data bus inputs are stable 0 m

Precharge power-down standby current; Clock stopped; All banks idle; CKE = Low;
CS = High; CK = Low; CK = High; Address and control inputs are switching; IDD2PS 10 mA
Data bus inputs are stable

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

IDD2N 70 A
tCK = tCK (min); Address and control inputs are switching; Data bus inputs are stable m

Precharge nonpower-down standby current; Clock stopped; All banks idle;
CKE = High; CS = High; CK = Low; CK = High; Address and control inputs are switching; | IDD2NS 60 mA
Data bus inputs are stable

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

IDD3P 10 A
tCK = tCK (min); Address and control inputs are switching; Data bus inputs are stable m

Active power-down standby current; Clock stopped; One bank active; CKE =Low;
CS = High; CK = Low; CK = High; Address and control inputs are switching; IDD3PS 10 mA
Data bus inputs are stable

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

IDD3N 7 A
tCK = tCK (min); Address and control inputs are switching; Data bus inputs are stable 3 0 m

Active nonpower-down standby current; Clock stopped; One bank active; CKE = High;
CS = High; CK = Low; CK = High; Address and control inputs are switching; IDD3NS 54 mA
Data bus inputs are stable

Operating current - burst read; One bank active; Burst length = 4; tCK = tCK (min);
Continuous Read burst; Address inputs are switching every 2 clock cycles; IDD4R 180 mA
50% of data changing at every burst; lout =0 m A

Operating current - burst write; One bank active; Burst length = 4; tCK = tCK (min);
Continuous Write burst; Address inputs are switching every 2 clock cycles; IDD4W 180 mA
50% of data changing at every burst

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

IDD 1 A
control inputs are switching; Data bus inputs are stable 5 60 m

Deep Power Down Current; Address and control inputs are stable;
IDD8 20 uA

Data bus inputs are stable
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Partial Array Self Refresh Current (PASR)

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

Tcase [OC]

Self-Refresh Current

Self-Refresh Mode o
CKE = 0.2V, tck = infinity, 85 C max. ICC6 3 mA

full array activations, all banks

Self-Refresh Current

Self-Refresh Mode o
CKE = 0.2V, tck = infinity, 85 C max. ICC6 2.4 mA

1/2 array activations

Self-Refresh Current

Self-Refresh Mode o)
CKE = 0.2V, tck = infinity, 85 C max. Icce 2.2 mA

1/4 array activation

Self-Refresh Current

Self-Refresh Mode o
CKE = 0.2V, tck = infinity, 85 C max. ICC6 2 mA

1/8 array activation

Self-Refresh Current

Self-Refresh Mode o
CKE = 0.2V, tck = infinity, 85 C max. ICC6 2 mA

1/16 array activation
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Abzolute Maximum Ratings

Parameter Symbaol Value Unit
Voltage on any pin relative to Vg iy Vo 05~27 W
Woltage on Voo supply relathve o Vgg Voo Yooo A5~27 W
Sorage temperature Tern 55 ~ +150 "C
Power dissipation Fry 1.0 W
Shart circult current e 50 mA

Mote: Permanent desice damage may occur T ABSOLUTE MAXIMUM RATINGS are excesdad.
Funciional operation shoukd be restricted to recommended operating condition.
Expasure to higher tham recommengdad voitage for extended perods of fime could affect devica rellabliy.

Capacitance | Vpo, = 1.8V, Ty = 25°C,f= 1MHz )

Parameter Symbol Min Max Unmit
nput capaciance | Ag-A . BA~BA, CKE, TE, RAS, TAS, WE ) Ciut 1.5 0 o
nput capaciance | CK, TH § Cinz 15 0 pe
Data & DQS Inputioutput capacitancs | DQg~D3yg ) Cout 3.0 50 pF
nput capaciancs | OMs ) iz 30 50 pE
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Power & DC Operating Conditions (LVCMWOS In/Out)

Recommended operating conditions ({ Voltage referenced to Vo, =0V )

Parameter Symbol Min Typ Max Unit
Dewica Supply vokage Vg 17 3 1.08 v
Cutput Supply voltage Voo 1.7 8 1.85 v
nput loglc hilgh veoitage s 07 Veon - V030 v
nput logic low vallage ViL 13 - 0.3 Ve v
nput Leakage current -z - 2 U
Culput Leakage cument oz 5 - 5 uA
AC Input Operating Conditions
Recommended operating condtions | Voltage referenced to Vgg = OV, Viog = 1.7V ~1.85V )
Parameter Symbol Min Typ Max Unit
nput High (Loglc 1) VWollage: DG Vs Vg 0B - Veoot0.2 W
nput Low (Logic D) Viollage; D@ ViL -0.3 - 0.2" Voo W
Clock Input Crossing Folnt WoRags; CK and CK Wi 04V - 0.6"Vone W
AC Qperating Test Conditions
Recommended operating conditions { Voltage referenced to Vo = IV, Vo = 1.7V ~1.85V )
Parameter Value Unit
AC Input levels (VIRAA LA"VDDGE f 0.2°WDDG L
nput Sming measwreamsant reference level 0.5DDa W
nput signal minimuam slew rate 10 wins
Culput timing measursmant reference leve 0.5"voDa v
Caulput kaad condiflon See below figures
1.8v
|
- I Wh=CLS ¥ VODD
N ey

106K = I =0pF outpet —— " zpe50 i

DC Cutput Load Circult

AC Quiput Load Clreull
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AC Timing Parameters & Specification

AC CHARACTERISTICS -5
PARAMETER SYMBOL | MIN MAX | UNITS [NOTES
Output data access time from CKla( tAC 2 5 ns 3
CK high-level width tCH 0.45 0.55 tCK
CK low-level width tCL 0.45 0.55 tCK
Clock cycle time CL=3 tCK (3) 5 ns 1
DQ and DM input hold time relative to DQS tDH 0.4 ns 5,6
DQ and DM input setup time relative to DQS tDS 0.4 ns 5,6
DQ and DM input pulse width (for each input) tDlPW 1.4 ns
Access window of DQS from CKICK tDQSCK 2 5 ns
DQS input high pulse width tDQSH 0.4 0.6 tCK
DQS input low pulse width tDQSL 0.4 0.6 tCK
DQS-DQ skew, DQS to last DQ valid, t
per group, per access DQsQ 0.4 ns 1
Write command to first DQS latching t t
transition DQss 0.7 1.2 CK
Half clock period [CH,

HP tCL ns
Data-out high-impedance window t t
from CK/CK HZ 0.4 0.6 cK
Data-out low-impedance window
from CK/CK Lz 1 ns
Address and control input hold time t|H 0.9 ns 1
Address and control input setup time t|S 0.9 ns 1
LOAD MODE REGISTER command t t
cycle time MRD 2 cK
DQ-DQS hold, DQS to first DQ to go . "Hp
non-valid, per access QH -tQHS ns
Data hold skew factor tQHS 0.5 ns
ACTIVE to PRECHARGE command tRAS 40 70K ns
ACTIVE to READ with Auto precharge t
command RAP 15 ns
ACTIVE to ACTIVE/AUTO REFRESH t
command period RC 55 ns
AUTO REFRESH command period tRFC 72 ns
ACTIVE to READ or WRITE delay tRCD 15 ns
PRECHARGE command period tRP 15 ns
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AC CHARACTERISTICS -5
PARAMETER SYMBOL | MIN | MAX [ UNITS [NOTES
DQS read preamble tRPRE 0.9 1.1 tCK
DQS read postamble tRPST 0.4 0.6 tCK
ACTIVE bank A to ACTIVE bank B command tRRD 10 ns
DQS write preamble tWPRE 0.25 tCK
DQS write preamble setup time tWPRES 0 ns 4
DQS write postamble tWF’ST 0.4 0.6 tCK
Write recovery time tWR 15 ns
Internal WRITE to READ command t t
delay WTR 2 CK
Average periodic refresh interval tREFl 7.8 us
Power down exit time 1CK
tPDEX +t|S ns
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1. Input Setup/Hold Slew Rate Derating

Input Setup/Hold Slew Rate tIS tIH
(Vins) (ps) (ps)
1.0 0 0
0.8 +50 +50
0.6 +100 +100

This derating table is used to increase t|S/t|H in the case where the input slew rate is below 1.0V/ns.

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

2. tAC(min) value is measured at the high Vdd(1.95V) and cold temperature(-25 C).
tAC (max) value is measured at the low Vdd(1.7V) and hot temperature(85 C).
tAC is measured in the device with half driver strength and under the AC output load condition .

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

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

3. /0O Setup/Hold Slew Rate Derating

1/0 Setup/Hold Slew Rate tDS tDH
(Vins) (ps) (ps)
1.0 0 0
0.8 +75 +75
0.6 +150 +150
This derating table is used to increase tDS/tDH in the case where the 1/O slew rate is below 1.0V/ns.
6. I/O Delta Rise/Fall Rate(1/slew-rate) Derating
Delta Rise/Fall Rate tDS tDH
(ns/V) (ps) (ps)
0 0 0
0.25 +50 +50
0.5 +100 +100

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

Rate =-0.25ns/V.

Confidential

Page 41

V.1.0 Sept. 2014



ALLIANCE
MEMORY

7N AS4C64M32MD1

Package Diagram

90-BALL 0.8mm pitch BGA

Units:millimeters
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Alliance Memory Inc. 551 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.
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