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1. Ordering Information

Doc. No. DSA3T1GF340CBFF.04

A3T1GF30CBF/A3T1GF40CBF

1Gb DDR3 SDRAM

Organization Internal
Part Numbe, Packa
it (words x bits) Banks (CL-nRCD-nRP) HRSa0E
A3T1GF30CBF-HP/-HPI/-HPA DDR3-1866 (13-13-13)
A3T1GF30CBF-GM/-GMI/-GMA 128M x 8 8 DDR3-1600 (11-11-11) 78-ball FBGA
A3T1GF30CBF-DK/-DKI/-DKA DDR3-1333 (9-9-9)
A3T1GF40CBF-HP/-HPI/-HPA DDR3-1866 (13-13-13)
A3T1GF40CBF-GM/-GMI/-GMA 64M x 16 8 DDR3-1600 (11-11-11) 96-ball FBGA
A3T1GF40CBF-DK/-DKI/-DKA DDR3-1333 (9-9-9)
AJ3[T[1G]F|4]0[C]BF JHHP]
2G 3
Die )
FiRDRS Versions: Option _
4 x16 B:v2 Blank: Commercial grade
Interface 3: %8 Cow3 | : Industrial grade
T:SSTL_15 A :Automotive grade
Package Type
BF: FBGA
3: DRAM
AT Speed
1??61:- Multi-die Opti Hp - DDR3-1866
: e o GM -DDR3-1600
Zentel Product 2G: 4Gb  0:Single die(1CS; 12Q) DK -DDR3-1333
e

Rev.04 Oct. 14, 2020

301‘_36

Zentel lapan Corporation reserves the right to change products and/or specifications without notice.

© 2020 Zentel Japan Corporation. All rights reserved.






Doc. No. DSA3T1GF340CBFF.04

Zente | ’ A3T1GF30CBF/A3T1GF40CBF

3. Package outline drawing

78-ball FBGA
Solder ball: Lead free (Sn-Ag-Cu)

1Gb DDR3 SDRAM
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e
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96-ball FBGA
Solder ball: Lead free (Sn-Ag-Cu)
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1Gb DDR3 SDRAM

4.3 Recommended DC Operating Conditions

Parameter Symbol min.

typ.

[Note

Supply voltage VDD 1.425

1.5

1,2

Supply voltage for DQ vDDQ 1.425

1.5

1,2

Notes:

1. Under all conditions VDDQ must be less than or equal to VDD
2. VDDQ tracks with VDD. AC parameters are measured with VDD and VDDQ tied together

4.4 AC and DC Input Measurement Levels
[Refer to section 8 in JEDEC Standard No. JESD79-3F]

4.5 AC and DC Output Measurement Levels
[Refer to section 9 in JEDEC Standard No. JESD79-3F]

4.6 Address / Command Setup, Hold and Derating
[Refer to section 13.5 in JEDEC Standard No. JESD79-3F]

4.7 Overshoot and Undershoot Specifications
[Refer to section 9.6 in JEDEC Standard No. JESD79-3F]

4.8 Output Driver DC Electrical Characteristics
[Refer to section 9.7 in JEDEC Standard No. JESD79-3F]

4.9 On-Die Termination (ODT) Levels and |-V Characteristics
[Refer to section 9.8 in JEDEC Standard No. JESD79-3F]
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1Gb DDR3 SDRAM
_— e —

5. Block Diagram

CK— _ &
B w®
ICK—>» S 3
CKE—»|© &,
[ ] BANK 7
[ BANK 6
[ ] BANKS5
[ ] BANK 4
l | BANK 3
| | BANK 2
[ ] BANK 1
Address | > Row _::> ]
BAD, BA1, BA2 address - |
buffer 38 —
and ég Memory cell array L
refresh = BankO I
Mode counter

register

LY ll F Sense amp. —

:> T— N Column decoder
address

LS — 5 _ = @
ras 138§ o
e > Data control
cs— 5[V 3 |
(&] [=}
ME —»| (5] counter @
Latch circuit ‘
» (x8) DQS, /DQS
(x18) DQSU, /DQSU
{} DQsL, DQsL
Input & Cutput le— O0T

CK, ICK—>| DLL |—» fer

+-———

(8) DM
(x16) DMU, DML

@) DQODQ7
(x16) DQO-DQI5
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7.11  Self-Refresh Command [SELF]

The self-refresh command can be used to retain data in the DDR3, even if the rest of the system is powered down.
When in the self-refresh mode, the DDR3 retains data without external clocking. The self-refresh command is
initiated like an auto-refresh command except CKE is disabled (low). The DLL is automatically disabled upon
entering self-refresh and is automatically enabled and reset upon exiting self-refresh. The active termination is also
disabled upon entering self-refresh and enabled upon exiting self-refresh. (512 clock cycles must then occur before a
read command can be issued). Input signals except CKE are "Don't Care" during self-refresh. The procedure for exiting
self-refresh requires a sequence of commands. First, CK and /CK must be stable prior to CKE going back high. Once
CKE is high, the DDR3 must have NOP commands issued for tXSDLL because time is required for the completion of any
internal refresh in progress. A simple algorithm for meeting both refresh, DLL requirements and out-put calibration is to
apply NOPs for 512 clock cycles before applying any other command to allow the DLL to lock and the output drivers to
recalibrate.

7.12  ZQ calibration Command [ZQCL, ZQCS]

ZQ calibration command (short or long) is used to calibrate DRAM RON and ODT values over PVT. ZQ Calibration Long
(ZQCL) command is used to perform the initial calibration during power-up initialization sequence.

ZQ Calibration Short (ZQCS) command is used to perform periodic calibrations to account for VT variations. All
banks must be precharged and tRP met before ZQCL or ZQCS commands are issued by the controller.

ZQ calibration commands can also be issued in parallel to DLL lock time when coming out of self-refresh.
7.13  CKE Truth Table
[Refer to section 4.2 in JEDEC Standard No. JESD79-3F]
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8. Functional Description

8.1 Simplified State Diagram

POWER
APPLIED POWER
ON
FROMANY
STATE
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‘ CKE_L
MRS, MPR,

WRITE
RESET LEVELING
PROCEDURE SELF
MRS SELFX
RESET ZQGCL
o zacs REF -
>
CALIBRATION e, 'DLE |REFRESHING
ACT PDEN
PDEX
ACTIVE
POWER
‘ DOWN
CKE_L
PDEX CKE_L
PDEN

WRIT,

PRE, PALL
PRE, PALL

PRECHARGING|

— Automatic sequence

————» Command sequence
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24 Of 36 Zentel Japan Corporation reserves the right to change products and/or specifications without notice.
@ 2020 Zentel Japan Corporation. All rights reserved.






















Zentel J

8.7 DDR3 SDRAM Mode Register 3 [ MRB:I
The Mode Register MR3 controls Multi Purpose Registers (MPR). The Mode Register 3 is written by asserting low on
/CS, /RAS, /CAS, /WE, high on BA1 and BAOQ, while controlling the states of address pins according to the table below.

Doc. No. DSA3T1GF340CBFF.04
A3T1GF30CBF/A3T1GF40CBF

1Gb DDR3 SDRAM

‘BAZ‘BA1|BAD| A13 |A12|A11 |A10‘ A9 ‘Aa |A? | A6 ‘ A5 ‘A4 |A3 |A2 ‘ Al |AO | Address Field

I

IIT T ITITITIIT]

MPR| MPR Loc | Mode Register 3

L]
MPR Operation MPR Address
A2 MPR A1 | AD MPR location
0 | Normal operation 0 [ 0 | Predefined pattern 2
1 | Dataflow from MPR 0 1 RFU
1 0 RFU
1 1 RFU

MRO
MRA1
MR2
MR3

= | O] o

BA1|BAD| MR Select
0
1
0
1

-

Notes :

1. BA2,A3toAl3arereserved forfuture use (RFU) and must be programmed to Oduring MRS.
2. Thepredefined pattern will be used for read synchronization.
3.  When MPR controlis set for normal operation, MR3 A[2]=0, MR3 A[1:0] will be ignored.
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