Doc. No. DSA3528D40GTPF.03

Zentel y A3528D40GTP
128Mb DDR SDRAM

128Mb DDR SDRAM Specification

A3S28D40JTP

Zentel )

Zentel Japan Corp.

Rev. 03 Jan. 11,2021



Doc. No. DSA3S28D40GTPF.03
Zentel ’ A3528D40GTP
' 128Mb DDR SDRAM

DESCRIPTION

A3S28D40JTP is a 4-bank x 2,097.152-word x 16bit double data rate synchronous DRAM , with
SSTL 2 interface. All control and address signals are referenced to the rising edge of CLK. Input data
is registered on both edges of data strobe ,and output data and data strobe are referenced on both
edges of CLK. The A3S28D40JTP achieves very high speed clock rate up to 200 MHz .

FEATURES
-VDD=VDDQ=2.5V+0.2V
- Operating Temperature:
Commercial: 0 ~ 70°C
Industrial : -40 ~ 85°C
- Double data rate architecture ; two data transfers per clock cycle.
- Bidirectional , data strobe (DQS) is transmitted/received with data
- Differential clock input (CLK and /CLK)
- DLL aligns DQ and DQS transitions with CLK transitions edges of DQS
- Commands entered on each positive CLK edge ;
- Data and data mask referenced to both edges of DQS
- 4 bank operation controlled by BAO , BA1 (Bank Address)
- CAS latency 2 /2.5 /3 (programmable) ;
- Burst length 2 /4 / 8 (programmable)
- Burst type: Sequential / Interleave (programmable)
- Auto Precharge / All Bank Precharge controlled by A10
- Support concurrent Auto Precharge
- 4096 refresh cycles / 64ms (4 banks concurrent refresh)
- Auto Refresh and Self Refresh
- Row address A0-11 / Column address A0O-8
- SSTL_2 Interface
- Package 400-mil, 66-pin Thin Small Outline Package (TSOP I1I) with 0.65mm lead pitch
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Pin Assignment (Top View) 66-pin TSOP

CLK, /CLK
CKE

/CS

/RAS

/CAS

/WE

DQO-15
UDM, LDM
UDQS, LDQS
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: Data Strobe

vop |10 66
DQO |2 65
VDDQ 3 64
DQI 4 63
DQ2 |5 62
VssQ 6 . 61
DQ3 |7 66pin TSOP(I) 0
DQ4 8 59
VDDQ 9 58
DQS5 10 57
DQ6 11 56
VssQ 12 . . 55
DQ7 |13 400mil width 54
NC 14 X 53
VDDQ 15 52
LDQS |16 875mil length 51
NC 17 50
VDD 18 49
NC 19 48
LDM |20 0.65mm 47
/WE 21 Lead Pitch 46
/CAS 22 45
/RAS 23 44
/CS 24 43
NC |25 Row 42
BAO | 26 AO-11 41
BA1 27 40
A10/AP | 28 Column 39
A0 |29 38
Al 30 L 37
A2 |31 36
A3 |32 35
vbp |33 34
: Master Clock A0-11
: Clock Enable BAO,1
: Chip Select VbD
: Row Address Strobe VDDQ
: Column Address Strobe Vss
: Write Enable VssQ
: Data 1/0 VREF
: Write Mask

Vss
DQ15
VssQ
DQ14
DQ13
VDDQ
DQI2
DQI11
VssQ
DQI0
DQ9
VDDQ
DQ8
NC
VssQ
UDQS
NC
VREF
Vss
UDM

/CLK
CLK

CKE
NC
NC
All
A9
A8
AT
Ab
A5
A4

Vss

A3528D40GTP
128Mb DDR SDRAM

: Address Input

: Bank Address Input

: Power Supply

: Power Supply for Output
: Ground

: Ground for Output

: SSTL_2 reference voltage
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BLOCK DIAGRAM
DQO - 15 UDQS, LDQS
A3S28D40JTP T
—® DLL —® 1/OBuffer |[<€——DQS Buffer
Memory Memory Memory Memory
Array Array Array Array
Bank #0 Bank #1 Bank #2 Bank #3

Mode Register

Control Circuitry

A

Address Buffer

<

‘>

Control Signal Buffer

58

A0-11  BAO,1

Clock Buffer

5 & O

CLK /CLK CKE

$

/CS

I

/RAS /CAS /WE UDM,
LDM

Type Designation Code

A

3 S

D 4

0J

™ - 50 1
—E()perating

temperature

Speed

Package Type

Die Version

/O

Configuration

Classification

Density

Interface

Product Line

Zentel Product
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Blank: Commercial temperature range (0 ~70°C)
1 : Industrial temperature range (-40 ~ 85C)

50: 200MHz@CL=3.0,
166MHz@CL=2.5, and 133MHz@CL=2.0

TP: TSOP 11

0J: Version 0J

4: x16

D: DDR Synchronous DRAM
28: 128Mb

S: SSTL_2

3: DRAM

Zentel
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FUNCTION TRUTH TABLE for CKE

CKEn-1{ CKEn Current State Command n Action n Notes
L L Power Down X Maintain Power Down
L L Self Refresh X Maintain Self Refresh 7
L H Power Down Deselect or Nop Exit Power Down
L H Self Refresh Deselect or Nop Exit Self Refresh 5.7
H L All Banks Idle Deselect or Nop Precharge Power Down Entry
H L Bank(s) Active Deselect or Nop Active Power Down Entry
H L All Banks Idle Auto Refresh Self Refresh Entry
H H See Function Truth Table
NOTES:

1. CKE n is the logic state of CKE at clock edge n; CKE n-1 was the state of CKE at the previous clock edge.

2. Current state s the state of the DDR SDRAM immediately prior to clock edge n.

3. Command n is the command registered at clock edge n, and Action n is a result of Command n.

4. All states and sequences not shown are illegal or reserved.

5. DESEL or NOP commands should be issued on any clock edges occurring during the tXSNR or tXSRD period.
A minimum of 200 clock cycles is needed before applying any executable command, for the DLL to lock.

6. Operation or timing that is not specified is illegal and after such an event, in order to guarantee proper operation,
the DRAM must be powered down and then restarted through the specified initialization sequence before normal
operation can continue.

7. VREF must be maintained during Self Refresh operation.
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SIMPLIFIED STATE DIAGRAM

POWER
APPLIED PRE
POWER .
— OON PREA—{ CHARGE
ALL

ACTIVE
POWER
DOWN

ACTIVE

PRE CHARGE

- A utomatic Sequence

— Command Sequence
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CLK
Command | | Read | [ Write | |
Address | [ v | [ v | |
ey ——— LT L —
- -

Burst

CL=2 CAS Burst Lu )

BL=4 Latency Bengih eogt

Initial Address [ BL Column Addressing
A2 | Al| A0 Sequential Interleaved
0 0 0 0 1 2 3 4 5 6| 7 0 1 2 3 4 |5 6 7
0 0 1 1 2 3 4 5 6 710 1 0 3 2 5 4 7 6
0 1 0 2 3 A 5 6 7 0 1 2 3 0 1 6 |7 4 )
0 1 1 3 4 5 6 7 0 l 2 3 2 1 0 716 5 4
1 0 0 ’ 4 5 6 710 | 2 3 4 3 6 7 0 1 2 3
1 0 1 5 6 7/ 0 1 2 31 4 5 4 7 6 1 0 3 2
1 110 67101 1123|4516 T4 [52[3[0]1
1 1 1 i 0 1 2 3 4 516 7 6 S 4 3 2 1 0
- 010 o1 1213 o1 11213
- 0 1 1 2 3 0 1 0 3 2
- 110 ! 2 (3101 213011
- 1 1 3 0 1 2 3 2 1 0
= - 0 0 1 0 1
2

- - 1 1 0 1 0
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Read Operation

/CLK

CLK

Cmd &
Add.

------------------------- Valid Data' § - - --VREF

| tRPRE

DQS -}\

DQ

Write Operation / tDQSS=max.

|<—twPRES 0SS [ \._tWPST |

e . DQSL | tDQsH |

DQ

Write Operation / tDQSS=min.

DQS tWPRES

tWPRE
o —{
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READ with Auto-Precharge (BL=8, CL=2,2.5,3.0) (BL/2 determinant case)

DAL T M. S S AP AP S
CLK . hend fd B Facsnsd fd ol s i e d o el

: — : BL/2 + (RP ———» :
Command | | ACT | |READ| | ACTl |

— (RED “me————Pig-———t—iRP e

< »

oo DI v [ 0 T T T e [ T T

TN I N I I I T

po D w Do L T w

DQS —+——
o (T T T

DQ ; ; ; ; ; I()_aﬂl()all()ull()_a!|()a4|(}::5|()a‘:|t)a?l

CL-z.S(DQS '_J__l_l_’_ﬂ_'

DQ . ; : : i : !()uﬂ Qal IQQl()u}IO:ﬂ QaSlQLﬁ Ou?!

CL=3.0 ( DQS mm

Qal ()ull()a] Oad

f

Internal Precharge Start Timing

Qus | Qub | Qa7

DQ Quad
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READ with Auto-Precharge (BL=8, CL=2,2.5,3.0) (tRAS determinant case)

Command I - I AéT | - |READ| - ‘ | ‘ — ‘ - | A(‘Z“l‘l ‘ | |
14— {RCD ~»i4————B[/2——»! : :
T HRASE—————+——w«— (P>

aoon C e Ty I P P P P P e [F T

o I T T I S e I T

paos [ ] oo [ JTw [ 0 o o T w ]

DQS
CL=2 3 z F 5 :
DQ ()aUl()al Q@2 |()a] Quﬁ‘ll@uﬁ Qabs |()a?

DQ % l()u'] !Qa] |Qul I:()u] | Qad | Qa5 |Q;m !Qa? !

CL=3.0 : : : ; i ; : i i

DQ ; : :§ i . § Qall |O:ﬂ ()aZIUaJ Qad |O:ﬁ Qab |Q:J'r‘

f

Internal Precharge Start Timing
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WRITE with Auto-Precharge (BL=8) (tDAL determinant case)
B 1 2 % #® 5 B

—{RC

Command | | A!CT] |WRI'1’E|

noott 0] xa L] v |

PN N

BA0,1|-|0.0|.|0;)|

pQ |

Da2f Dald Da—ll Duf\] Da6 | Da7

WRITE with Auto-Precharge (BL=8) (tRC determinant case)

A3
/CLK pranna : .
CLK

Command | . | Act | | |WerTEl | — T | Aé'r| ' |
: ie—{tRCD— Fe— (DAL :
Aot | I xa|l ] v | B

vo e T T o T T P T T o [T

ORE I N T e T

pas igigiy

ol |m

Dal | Da2| Da3 | Dad | Da5 | Da6 | Da7
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Read Interrupted by Prec
/CLK e senaed s naned :.......5_ P seennn :
CLK [T E'.....: E'......' [ frnees H E'......' ' E"......' o H s

...... o YT

Command I

DQS

ng ———i——t——iTo] o[ a|a] e ]u}

Commandl |READ| | PRE'

CI=25 DQS
DQ

Command | IR_E:AD} P:RE I

DQS

\ DQ

avens FILIeES amenes ILILLES Srva — e

/CLK e} pevennd gemend : i
CLK [ R S S e A e

Commandl : [RI_iADl . . IPREl :

DQS

DQ . QOlQl Q2|Q3|Q4

Commandl ' |READ| : |PRE|

DQS \\Q

DQ

CL=3.0

Commandl : |RJ:AD| P:REl :

DQS

v ———————efo
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DQS

po +———+Jo]o]|e|ofefef—rri—

Command | IREADl

| TERMl I

H

CL=3.0 DQs
DQ

QDlOl ozl Q3

Command —’ READI TE.RM |

DQS

[Read Interrupted by Write with TERM|

Read Interrupted by TERM (BL=8)

JCLK
CLK

Command | : IR%AD' IIERMl |W1:UTE|: . |

CL=2.0 pos | L L
~ DQ !QﬁlOl!QzlQS:I—-IDE:IDIlD;zlmlz?lmlD:,ID-,,l

\

Commandl |READ| |TI:RM| IWRﬂEl : |

Ci=25 DR |__|_|J_|_,—|_ﬂ_|_|_1_|
I L e B 5 1 3

Command | - IREADl |1I:RM| |WR1TE| |

CL=3.0 DQS M

— [lale[ol{elolo[=[]>]
; : : : o] | o po | o1 | p2| D3| D4| DS
~ DQ ™ ! : ! : : :

[
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| Write interrupted by Precharge|

Burst write operation can be interrupted by precharge of the same or all bank. Random column
access is allowed. tWR is referenced from the first positive CLK edge after the last data input.

Write Interrupted by Precharge (BL=8, CL=2.5)

e nasuns

Commandl |Wé1TE|

e

S I o e B B B

mor L 0 0T Jo [ T T T T T T

DM | I

sos—— FLIMLIL L
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PACKAGE DRAWING
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Change History

Rev. #

Who

When

What

01

Porter

2020-06-02

Derived from A3S28D40JTP_v1.1_Zentel;

Updated header and footer’s formats;

Added change history;

Updated Zentel logo;

Updated Zentel memory to Zentel Product in Type Designation Code;
Updated Zentel Electronicsto Zentel Japan;

02

Porter

2020-10-13

Updated company logo;

03

Porter

2021-01-11

Updated the description in Power Up& Initialization Sequence;

Important Notice :

Zentel products are not intended for medical implementation, airplane and transportation instrument, safety
equipment, or any other applications for life support or where Zentel products failure could result in life loss, personal
injury, or environment damage. Zentel customers who purchase Zentel products for use in such applications do so in
their own risk and fully agree Zentel accepts no liability for any damage from this improper use.
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