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1. DRAM HJiEE:

D B AFEANEEZA TR, BACKE e BIFR
RIERBIIRT—3C, MR/ S, Rt —|> 4 (¢ fif
¥ 22500 M AR (0/1) HiHIFIDo . B . i 7t
FRARBEKMLERE, BUHHAECEN 5wy W 2 o -/
TR, PRIECTT DA Y O 7 N A

2) 5. FME%IZATEREE, R/ SEEES
%;%SWE#MEE,}EJLEH%DIEﬁ%’ﬁ%iﬁté\ﬁﬁz%’ﬁﬁ%ﬁfu
St B X CHEAT F0 5 FEL o =
T HAMBE RN, X TSRAM /K ﬁgﬁ‘}ﬁ
LA RN, RIS S ThEE MR Z :
. (o REBASTHEE? (4RI ThEE? D, .
2. DRAMFRI R - T e E
HTCRARMRD, EikblRiEmanmacy  WEWE 0
TEAE L BT, R A i £EC - 1) e 2 W e (C I D fir
B PRI AR, BCTEAR PR Wi e i, e 23 '
KRR TFHRITTA . FILDRAMIE B 111 5k B 1 T[] Ha A B2 ah B
B o LT B % SR 7 B 7 P 12 B T s R B T
W R e+ R S 5 2. E RTDRAMIKIRIE 7 =0 B sh A
FBPF Eéiﬁﬁ%ﬁ%ﬁﬂmﬁﬁﬁo K 6-3 DRAME@%E@{%%%%%
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2. DRAMII NG K it B i) T Roent
Kl6-4/2 7~ T DRAMWN B 45 1) ‘ 1
ThEetEE, 1T%5Hhht %S 5NAND \\
FLASH 22121 CTE =
{H Z2DRAM X 77 & HiRAS#H 5 CASH., R R e g | |4
RAS#: Row Address Strobe frieit il & :;J 3wy B2
CAS#: Column Address Strobe Muhl A :} U AT o
B HHEH7E i 73
ERE TXHMES, 4 E%SDRA;\;
ELDDR SDRAMI LR B, KIEE -
Wb T HubE 2R B B S m 1) s it 5| A th R
2 §il o bl i e i i N s K w A
CAS WO K 2% 1O
i/ WE I
i G EOE

K] 6-4 DRAMITIA7-fifg 7% ) FE AN 565 1
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b. 5|33 - -
CASHAME T CAS \ / \ /

c. BEEE:

o.E#?MEEEEjF# 7 My MMM AN

d. RAS# CAS# OE# 7= /&

g N7 IR J7 B (1] oF \ /
2) %HTF? Ve
AT HBbhE 1%
u 51 iy -3 38 10 R 4 11 R A
c. BEIE: WE#N{LH
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11 &l6-6 (b)
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2) CASETEREANEHE e 5%
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5. [EFDRAM SDRAM (Synchronous DRAM) SRAM s--> static
SDRAM 5 L EAIDRAME, KA F st 2R T RBP4, M E6-5
A ULEH, DRAMIEANREE O LKA RN FESES, FEIAERE
5 FEE#HT RSB FED P RER, EERERBMK. —
& L] F, SRAMERD#, WEHME S, EEVSSRAMIEHERE G
FENAE B HE 5 EH R E EVLE 8IS T 3E1TH, {HRZSRAM
FEBE W I bk 28 A0 B8 28 iR B CE# FIWER S S HO% 8, ki fn 52
N EDKSr=EIERZE, BEAEMIERMEESHBARTA
[E, FEEEFRANESSAEHEB KRN FITR. W
IS61WV51216BLL-10TI, EMAIEEEE A LAIAZ|100M, HEERIEMN
FEY, 1RMEME]EN L0 100ME 2P e i R B3R . WE5-8, EZRMN
i} £ & W LA EIADDR, CE#, WE#, RD#Z:(3S AT LA B A0 e a———
B, (BEERBIMGRIERN (IEFPGARIA L IER FIPCBIR IAARIE |
i) FERE , AEERKEMER. S REBMERIGHZUE &=
R R ETH A AT FMIFLASHE F B R A EwS, £EHE, &
HES, FEEHRTENT, REHHRBRBAI S, LB
HILAS BB Bhisi g #6 % . Rl H 6B P 24ER =2 R 25 DRAM. .
[ 2PDRAMEL JE [F] 20 IDRAMZ — &I 89 26CLK, EZRR|IEEER | &
R DIRE I ESR, SEMCLKEMES, IR EEsES. <] 6-6 SDRAMP 47
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Z5+75 DDR3 DRAMBYEARRTIR A i FH

5. SDRAM (Synchronous DRAM)H] 4K
HAjLLBURATHIA: DDR double data rate

1)

2)

3)

4)

5)

SDRAM: & LL B B2 f, EFKRLAFEI00ME L, SSRAMMEELAEE R, ERER, BEiE58IEESR. [H

B B NS SR FIDRAMZE 74, R FHERIF . SDRAMEJEEZ3.3V, 100K B Fin#E—KLVCOMS33 (3.3V) .

HAiEE AR B EFER, EEN A,

DDR-SDRAM: DDR-SDRAM5SDRAMAHLL R B F s, FEEES B AR B #8847 XLEEIE, BE AR
T FREIEER T LAt ATt 5 #4E . DDR-SDRAMMIET 8 M —MZEL1S0Mhz A, BB T REAXGLEERE, ERFRE
Big EELLSDRAMILK]ZS . DDR-SDRAMI At B B ~2.5V, 10/ B SEFR#ENLVEMOS25 (2.5V) . HETEA L

DDR2-SDRAM: DDR2-SDRAM-5DDR-SDRAMAH H.ZEDDR2 PN EB % F Xk B, X DDR2 B 44— f% L. DDR-SDRAM
FIEORSRIEZ. BT ITHI333Mhz, 400Mhz , 533MhzZ:, OB EN1.8V. B EiH T 5DDR3AE L4 b
KIRZ, =Mt B %A,

DDR3-SDRAM: DDR3-SDRAM-5DDR2-SDRAMAH LL7E®: r WL E X E —%, K ESi KDDR2A KRR FA ,
B R AR v S 7 ) 1.5V, (K BB R &2 51 91.35V, HIDDR3L SDRAM it i B8 FE A4 O B B &5 91.35V. HET{RE &
MWﬁjﬂB@I‘IﬁEF%O FAREBRARNRGF, HTZHERBZFR SR EASZREDDRA, F M 2 Bk A R R i1 A
DDR3 N*.

DDR4-SDRAM: A H B = L EEHISDRAM, FEHidkE ] LAiAR2.4G6, HEIEMM L E SDDRILLEMRE, HILAE
AA KK K &% 11 % 4ADDR3.

A ERFE S E5DDR3-SDRAM MT41J128M16HA-125EF] HHARFE HE, BT, FPGAREE DUt K M F sS4

HREMYE: http://www. icfedu. cn/ WEJEH: https://shop296232497. taobao. com/ Q ICF
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1. MT41J128M16HA-125 £ R LS5 ek B0 n OU ISL S BN
a. ﬁﬁ oo e ®@ 00
MT41J --Micron DDR3J#7 & 1 88 B30 O
ii. 128M16--K7~128M X 16[I 7 50, BN HitiN16fL | 66 é 38 O
iii. HA--33%67% 35 96-ball 9mm x 14mm FBGA o | 5O O - ReRe
iv. -125--RNEEEE N1.25nsKIZ A, B85 =T LA 2]800MHz e | OO O OO0 O
v. BE: ftEBESI0OBE—3, #B51.5V-0.075V £]1.5V+0.075V | O @ O © 6O
vi. 0.75V AL HI0HER 4544 «| S ‘:’ Q 000
vii. Z5E PP £ | OO @ © 00
viii. 8n-bitAETENSEH (PHE) B eReNe O O O
ix. ODT: RN¥E, HIEEE, BIEFEMIRLS F N E € ashZA AT <1 Q92 QQQ
1% I 2% i BB BH(ODT, on die termination). L1 Q QQ 290
x. AJZRFEHICASH ILBIEIEIR (latency) CL M| O OO OO O
xi. FRINEICASH ZiE#E R (latency) AL (additive latency) N O © 9 L9
xii. F] R FE K 5 CAS# Hlatency , CWL (CAS Write Latency) 1O 90 © 00
xiii. & € FI8R KK E (burst length)BUER ¥ (chop) AR KKE R O OO0 © 00
(BC4) "IRKLR Qe

xiv.96 PINs FBGA}%%(16 #20) (fine BGA) B ———

xv. 78 PINs FBGAH}3% (4 f7, 8 Hhr&EH)
K 7-1 MT411128M16H@25 E B




1. MT41J128M16HA-125 S5 AR

Example Part Number:

MT41J256MBJE-125:M

557 DDR3 SDRAMAYEZRFNIR NN F

[ S LSS [/
MT41) Configuration Package Speed ﬁlwisim‘{/
R
' ‘D/-H/K/:M | Revision
Configuration 1
512 Megx4 | 512M4 Temperature
256 Megx8 | 256M8 Commercial None
128 Meg x 16 | 128M16 Industrial temperature | T
L] A
Package Speed Grade
78-ball 9mm x 11.5mm FBGA HX 093 | ¢k =0.938ns, CL=14
78-ball 8mm x 10.5mm FBGA DA 107 | ek =1.071ns, CL =13
96-ball 9mm x 14mm FBGA HA -125 | ek = 1.25ns, CL = 11
96-ball 8mm x 14mm FBGA T -15€ | 'K =1.5ns,CL=9
-187€ | 'CK = 1.87ns,CL=7

B 7-2 Micron DDR3ARVE

GRS, http://www. icfedu.c/  WSUEHE: https://shop296232497. tacbao.con/ | [GF




%+ DDR3 SDRAMBIYELAETIR K iz FH

%mﬁﬁ TH%D(&S,mﬁﬁ%%n),mméﬁmﬁﬁigﬁﬁxﬂéﬁo
afr: fTHubkA[14:0] 5 HbHEA[11, 9:0]
8fr: 4THuhEA[14:0],%HulEA[9:0]
166r: 4THuhEA[13:0],% 1 hhEA[9:0]
Bank: 8 BANK BA[2:0]

WE: 4r5IN1KB, 1KB, 2KB

Parameter 512 Meg x4 256 Meg x 8 128 Meg x 16
Configuration b4 Meg x 4 x 8 banks 32 Meg x B x 8 banks 16 Meg x 16 x 8 banks
Refresh count 8K 8K 8K

Row addressing 32K (A[14:0]) 32K (A[14:0]) 16K (A[13:0])
Bank addressing 8 (BA[2:0]) 8 (BA[2:0]) 8 (BA[2:0])
Column addressing 2K (A[11, 9:0]) 1K (A[9:0]) 1K (A[9:0])

Page size 1KB 1KB 2KB

GRS, http://ww. icfedu.c/  WSUEHE: https://shop296232497. tacbao.con/ | [GF
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551G 77 DDR3 SDRAMARIEZARFNIR NN F

2. MT41J128M16HA-125 W%B%M R e
(1) MT41J128M16HA-125K] > — .
AR, BFSRAR 1] o | e
—A“BANK, plei
(2) HBA[2:0] SEFEXTRLH

Column®, 1, and 2

.

BANK. i

(3) BANKIEE JGEIT NERAE, " e
—ITHIAEANR (Page) . oo | & S
(4) 9 EBANSAEHIE T BN ; -1 | 5

(4) FEZH: wWhEe-9, M S
N2 TT L1280 (8n) I J L 4 ] k000
AZEZFIFO, BRKIEMEES | | A T
NCK. 7EFIFORLI6AT (1m) H:m ] r— :
(77 A Bl EdEI0, TR . e o

FASUAES, HESNEEE j —_ _ [
TR R TBELANE PR ) =% i i ' Ol
BT 1% #8745/ #F &2 HDDR Y B am o

SH, LR P e Y | s,

AR ZEERBITHN. OO OSSOSO 5
7-4 MT41J128M16HA-125 LM REE

GRS, http://www. icfedu.cn/  WSUEHE: https://shop296232497. tacbao.con/ | [GF




mesees 55 DDR3 SORAMBYELAKIIAR
AR

e

&R PN T it description R
(symbol)

A[14:13],
A12/BCH#,
A1,
A10/AP,
A[9:0]

BA[2:0]

Input

Input

Address inputs: Provide the row address for ACTIVATE
commands, and the column address and auto precharge bit
(A10) for READ/WRITE commands, to select one location out
of the memory array in the respective bank. A10 sampled
during a PRECHARGE command determines whether the
PRECHARGE applies to one bank (A10 LOW, bank selected
by BA[2:0]) or all banks (A10 HIGH). The address inputs also
provide the op-code during a LOAD MODE command. Address
inputs are referenced to VREFCA. A12/BC#: When enabled in
the mode register (MR), A12 is sampled during READ and
WRITE commands to determine whether burst chop (on-the-
fly) will beperformed (HIGH = BL8 or no burst chop, LOW =
BC4).

BA[2:0] define the bank to which an ACTIVATE, READ,WRITE,
or PRECHARGE command is being applied. BA[2:0] define
which mode register (MRO, MR1, MR2, or MR3) is loaded
during the LOAD MODE command. BA[2:0] are referenced to
VREFCA.

bk N EBIEIRZE 147 51tk
N . A10FEHEBANKTI 78 HLIE /&
S HEANE Fr F7E FE

A1041K, X HE—BANKZEAT il
78 CHIBA[2: 01 B0 M 1)
BANK),A10 45, XTHEANE 17
H

A12/BC#, T m S BCHAE
FRBL8, BEIR AT LA K 8
BL4(burst length) yburst chop, %
RRARKAEHIE . £ 5w
A BB S5 AMREF8 (b
MRS) , JG£:e XN MRZF 748 141
e

BANK Hitibfi A\, W FHTE
ACTIVATE, READ,WRITE, &,
PRECHARGE 4%, 7ELOAD
b P ' mode register (MRO,
MR1, MR2, or MR3)f#] 541k



3. MT41J128M16HA-125

2R
(

symbol)| %!
CK, CK#  Input
CKE# Input

] ]
y

Clock: CK and CK# are differential clock inputs. All control and
address input signals are sampled on the crossing of the positive
edge of CK and the negative edge of CK#. Output data strobe (DQS,
DQSH#) is referenced to the crossings of CK and CK#.

Clock enable: CKE enables (registered HIGH) and disables
(registered LOW) internal circuitry and clocks on the DRAM . Taking
CKE LOW provides PRECHARGE POWER-DOWN and SELF
REFRESH operations (all banks idle),or danactive power-down (row
active in any bank). CKE is synchronous for power-down entry and
exit and for self refresh entry. CKE is asynchronous for self refresh
exit. Input buffers (excluding CK, CK#, CKE, RESET#, and ODT) are
disabled during POWER-DOWN. Input buffers (excluding CKE and
RESET#) are disabled during SELF REFRESH. CKE is referenced to
VREFCA.

o =tw DDR3 SDRAMBYEAFIR KN

Nl%iH | description

e

o e

IFePRAN: Z I PR, Pz
{55 (CKE#, HilbZk, BANK,
RAS#, CAS#, RESET, CS#,
WE#, ODT#5Z%CK LTHiY,
DQS., DQS#thZ % CK ETHIT.

b RS 5. (4 FEDDRN &EHL
RANET 8, 24CKE VAR IB H 1 78
HARZS, AN BRIFIRE. CKE
FEHENARIDIFEA B Il Fii e 2 5
CKIF2P 1

*£ 7-1 MT41J128M16HA-125%5 fHIHE iR -2
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En
5%+75 DDR3 SDRAMAYE MR K N FT

"""""" TRE: hﬁ:)ﬁp;ﬁﬁg

Z*’" NI | description
(symbol) KR

Input Chip select: CS# enables (registered LOW) and disables (registered  Fikfi Nifi: CS#NENR (BFEH
HIGH) the command decoder. All commands are masked when CS#  CS) Jfan &3,
is registered HIGH. CS# provides for external rank selection on
systems with multiple ranks. CS# is considered part of the command
code. CS# is referenced to VREFCA.

LDM Input Input data mask: LDM is a lower-byte, input mask signal for write data. %5775 %4k 5k, 5DQ, DQS
Lower-byte input data is masked when LDM is sampled HIGH along ER P B —3
with the input data during a write access. Although the LDM ball is
input-only, the LDM loading is designed to match that of the DQ and
DQS balls. LDM is referenced to VREFDAQ.

UDM Input Input data mask: UDM is an upper-byte, input mask signal for write mT B, 5DQ, DQS
data. Upper-byte input data is masked when UDM is sampled HIGH TER) P E—2
along with that input data during a WRITE access. Although the UDM
ball is input-only, the UDM loading is designed to match that of the DQ
and DQS balls. UDM is referenced to VREFDQ.

*£ 7-1 MT41J128M16HA-125%5 fHIHEiiR-3
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5%+75 DDR3 SDRAMAYE MR K N FT

"""""" TRE: Mﬂgp;ﬁﬁg

Zf’" #INI% | description
(symbol) H R

Input On-die termination: ODT enables (registered HIGH) and b B2 I E G S, AR IR
disables (registered LOW)termination resistance internal to the {E N f#ifEiZ{55, ODTX}
DDR3 SDRAM. When enabled in normal operation, ODT is DQ[15:0],LDQS#,LDQS,UDQS
only applied to each of the following balls: DQ[15:0], LDQS, #, UDQS LDM,UDM B . MAEFAFET
LDQS#,UDQS, UDQS#, LDM, and UDM. The ODT input is 4 (Load Mode)ﬂl?ﬁ; tODTHY, %G5
ignored if disabled via the LOAD MODE command. ODT is 1 20
referenced to VREFCA.
RASH#, Input Command inputs: RAS#, CAS#, and WE# (along with CS#) AN . 5HABESIGE 5 HE L a2
CASH, define the command being entered and are referenced to RAS#: AT Hiulib £ 182k (row address
WE# VREFCA. strobe), CAS# :Z|#ihii%i#H (column

address strobe), WE# : $¥5 5 i it

RESET# Input Reset: RESET# is an active LOW CMOS input referenced to BhifE5, 5CKRE¥
VSS. The RESET# input receiver is a CMOS input defined as a H &5 :
rail-to-rail signal with DC HIGH = 0.8 x VDD and DC LOW <0.2 & H~f: DC HIGH 2 0.8 x VDD
x VDDQ. RESET# assertion and de-assertion are fKHF>: DC LOW <0.2 x VDDQ
asynchronous.

% 7-1 MT41J128M16HA-125% IR -4

RN b/ ctoducn/  NLIEM: bitpe://obop206232407. acheo.con’ ) 1GE



DQJ7:0] I/0O
DQ[15:8] /O
LDQS, I/0O
LDQS#

UDQS, I/0O
UDQS#

VDD Supply

VDDQ Supply

%+7 DDR3 SDRAMBYE AR iz FH

Y "mﬂﬂlﬁjﬁ _____________________________________________________________________

B
Z%’" ﬁ‘)\lﬁ‘fé‘tﬂ description
(symbol)| £

Data input/output: Lower byte of bidirectional data bus for the x16
configuration.DQ[7:0] are referenced to VREFDAQ.

Data input/output: Upper byte of bidirectional data bus for the x16
configuration.DQ[15:8] are referenced to VREFDQ.

Lower byte data strobe: Output with read data. Edge-aligned with read
data. Inputwith write data. Center-aligned to write data.

Upper byte data strobe: Output with read data. Edge-aligned with read
data. Input with write data. DQS is center-aligned to write data.

Power supply: 1.5V £0.075V

DQ power supply: 1.5V +£0.075V. Isolated on the device for improved
noise immunity

% 7-1 MT41J128M16HA-125% I+ A -

ol

VAR €72
[EYANDA €/

/A EEEE, SRSh,
SREWA, S LI

w\ AL AEGE, REmE,
5REMA, SHFEH ORI

Ot BT 1.5V
+0.075V

IOt . HEEVERE1.5V
+0.075V. 505 B AL B v e =
FRALHTE SR .

5

GRS, http://www. icfedu.c/  WSUEHE: https://shop296232497. tacbao.con/ | [GF



VREFCA  Supply Reference voltage for control, command, and address: VREFCA must

VREFDQ

VSS

VSSQ

ZQ

be maintained at all times (including self refresh) for proper device
operation

Supply Reference voltage for data: VREFDQ must be maintained at all times

(excluding selfrefresh) for proper device operation.

Supply Ground

Supply DQ ground: Isolated on the device for improved noise immunity.

External reference ball for output drive calibration: This ball is tied to
Reference external 240Q) resistor RZQ, which is tied to VSSQ.

. t7 DDR3 SDRAMAYEAFIIRN N

B
Z%’" ﬁ‘)\lﬁ‘fé‘tﬂ description
(symbol)| £

ol

BEHIES, ik, S EH
[E, 4JRded. 1.5V 5i1.35VI¥]
—2£ (0.75V)

R sE s, ERY%EP
1.5V/251.35V/2

i

/O, 5 HHfEE, #_eEhig
MR

SMEZE, FORBGHERT SIS .
— i i 240K 4 FE P 4 FIVSSQ
it

*£ 7-1 MT41J128M16HA-125% 34 -6
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FPGA&IC BRI IRiE --FFfigss FII
£-t% DDR3 SDRAMAYEAKTR F1F

4. MT41J128M16HA-125
LB MR- SEIR

(1) Tgas ACTIVATE-to-PRECHARGE command period 5 IR 2 2 T 78 HB /B (8]

(2) Tgp PRECHARGE command period i 7t 5, HJ By 8]

(3) Tge ACTIVATE-to-ACTIVATE command period EE IR B BUE IR BB 8]

(4) Tpep RAS to CAS READ or WRITE delay, open a row and wait period of time for CAS# , RAS#ZI|-CAS#
HIFEIR

(5) Teep CAS#-to-CAS# command delay CAS#ZICAS#] iy 4 ZEiR B 6]

(6) Tgrp READ-to- PRECHARGE time 323! T 78 . F) B 8]

(7) Tum Delay from start of internal WRITE transaction to internal READ command 5 2132 1] ¥ i 8]

(8) Twr Write recovery time, write end to precharge delay, 5k B K} [6], 55237 BRI ER

(9) Tewo delay between column write command to data valid on bus from mem-control (SDRAM
=0,DDR,DDR2=1, DDR3 programmable) 5 #y & 2| ¥ 455 3 [8]

(10) Tcas time between col-rd (CAS) command and data valid on the data bus, CAS#Z!|%(4E 5 3BT [6]

(11) Teec refresh cycles. (refresh ] B 18] B IE. & R 5E )

(12) Tp added latency to column accesses for posted CAS CAS# #MinEy [8]

(13) Tgrps rank to rank switching time (ranks&%~DDRF}FEXf F J5 B S RAMAI 45 R )

HREMYE: http://www. icfedu. cn/

L

¥WEIERE: https://shop296232497. taobao. com/ \i\\v ICF
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4. MT41J128M16HA-125

KB FEAR--FEIR LB R 7-2

557 DDR3 SDRAMAYEARFNIR K N

exit

mode register set for multipurpose register

DDR3-1866 DDR3-2133

Parameter Symbol Min Max Min Max Unit | Notes

ACTIVATE-to-ACTIVATE command period RC See Speed Bin Tables (page 66) for *RC ns 31,43

ACTIVATE-to-ACTIVATE |1KB page size 'RRD MIN = greater of 4CK or 5ns CK 31

minimum command pe-|2KB page size MIN = greater of 4CK or 6ns CK 31

riod

Four ACTIVATE 1KB page size 'FAW 27 - 25 - ns 31

windows 2KB page size 35 - 35 - ns 31

Write recovery time “WR MIN = 15ns; MAX = n/a ns 31, 32,
33

Delay from start of internal WRITE transac- "WTR MIN = greater of 4CK or 7.5ns; MAX = n/a CK | 31,34

tion to internal READ command

READ-to-PRECHARGE time RTP MIN = greater of 4CK or 7.5ns; MAX = n/a CK 31,32

CAS#-to-CAS# command delay YCCD MIN = 4CK; MAX = n/a CK

Auto precharge write recovery + precharge DAL MIN = WR + ‘RP/*'CK (AVG); MAX = n/a CK

time

MODE REGISTER SET command cycle time 'MRD MIN = 4CK; MAX = n/a CK

MODE REGISTER SET command update delay ‘MOD MIN = greater of 12CK or 15ns; MAX = n/a CK

MULTIPURPOSE REGISTER READ burst end to 'MPRR MIN = 1CK; MAX = n/a CK

 RRERI: bttp://wew icfedn.cn/  WSEM: https://shop296232497. tachao.con/ | |GF




551G 7 DDR3 SDRAMAIEARFIR N M A

5. MT41J128M16HA-125
SEBIERRE--RSHL, 1] 7-5:
A. Reset Procedure (E A7)
(1) Power on
(2) RESET
B. Initialization (HJ#A1L)
C. ZQ calibration(zQ &)
D. (IDEL) ZFHRRAS
(1) MRS, MPRE
MPR= Multipurpose register
MRS = Mode register set
(2) ZQiRHE
ZQCL = ZQ LONG CALIBRATION
ZQCS = ZQ SHORT CALIBRATION
(3) self refresh
SRE = Self refresh entry
SRX = Self refresh exit & 7-5 DDR3 #g IR

(4) Refreshi gt \ o ‘ e
0 ciivating R AR, o R % IR [ B R P

(6) Precharge @

power down




FTE

EAlE

551G 7 DDR3 SDRAMABIEZARFIR NN F

5. MT41J128M16HA-125 : Active
LHIERR-RAHL, 117-6: g pper

E. Bank Active
(1) Active power down(CKE =1'b0)
PDE = Power-down entry
PDX = Power-down exit
(2) Write
(3) Read
(4) Write AP
(5) Read AP
READ AP = RDAP, RDAPS4, RDAPS8
(6) Precharging
F. Writing
(1) Bank active
(2) Write AP
(3) Read
(4) Read AP
(5) Precharging

T sequence
Canrmmand

G. Write AP T sequence
(1) Precharging K 7-6 DDR3 2 REHL

QENTTS




BLE
Fhit=s . SCTODRSSORAMEEAMmARMA "

5. MT41J128M16HA-125 ; Active A
SEAB ARSI oo

mE7-7:

H. Reading
(1) Bank active
(2) Write

WRITE = WR, WRS4, WRS8
(3) Write AP

WRITE AP = WRAP, WRAPS4, WRAPS8
(4) Read AP
(Read with auto charge)
(5) Precharging

G. READ AP
(1) Precharging

H. Precharging

- Aurtoam atic
(1) IDLE sequence
PRE = PRECHARGE e

PREA = PRECHARGE ALL

& 7-7 DDR3 RSN

QENTTS




FTE

EAlE

6. MT41J128M16HA-125
SEBVERR-- RS H B R
(1) “V” means “H” or (a defined logic
level), and “X” means “Don’ t Care.”
VRHE B “H” LIRS, X7 RRARA
CA command adress 72X B ) H ik
(2) Burst READs or WRITEs cannot be terminated

or interrupted. R X LB E A G415 1L BLIT W

(3) The power-down mode does not perform any
REFRESH operations 2 IR 2 & KB [B] OX T ey

(4) The purpose of the NOP command is to
prevent the DRAM from registering any unwanted
commands. A NOP will not terminate an operation
that is executing. NOPE ZF#/E5 4

(5) The DES and NOP commands perform similarly.

DES (ffFAtfEIREEIRE)
TheeRML

ENOPH

-+ DDR3 SDRAME’J%ZI:%D ORMNAE

Prev. | Next BA A[11,
Function Symbol | Cycle | Cycle | CS# | RAS# | CAS# | WE# | [2:0] | An | A12 | A10 | 9:0] | Notes
MODE REGISTER SET MRS H H L L L L BA OP code
REFRESH REF H H L L L H v A v L v
Self refresh entry SRE H L L L L H v v A" W v 6
Self refresh exit SRX L H H W W A" L) W A" W W 6,7
L H H H
Single-bank PRECHARGE PRE H H L L H L BA v A" L v
PRECHARGE all banks PREA H H L L H L v v H v
Bank ACTIVATE ACT H H L L H H BA Row address (RA)
WRITE BLBMRS, WR H H L H L L BA | RFU v L cA 8
BCAMRS
BC4OTF WRS4 H H L H L L BA | RFU L L A 8
BLBOTF WRS8 H H H L L BA | RFU H L cA 8
WRITE BELBMRS, WRAP H H H BA | RFU A H cA 8
with auto BCAMRS
precharge BCAOTF WRAPS4 H H H L L BA | RFU L H cA 8
BLBOTF WRAPSE H H H L L BA | RFU H H cA 8
READ BLBMRS, RD H H L H L H BA | RFU v L cA a8
BCAMRS
BCAOTF RDS4 H H H L H BA | RFU L L cA 8
BLBOTF RDS8 H H H L H BA | RFU H L cA 8
READ BLBMRS, RDAP H H L H L H BA | RFU v H cA a8
with auto BCAMRS
precharge  [gcaoTF | RDAPS4 H H L |-| L H | Ba |RFU | L = [ 8
BLBOTF RDAPSS H H L H L H BA RFU H H cA 8
NO OPERATION NOP H H L H H H v v v WV v 9
Device DESELECTED DES H H H X X X X X X X X 10
Power-down entry PDE H L L H H H v W v W v (=]
H A"} v v
Power-down exit PDX L H L H H H ') L A W v 6, 11
H L") WV v
Z0Q CALIBRATION LONG ZOQCL H H L H H L X X X H X 12
ZQ CALIBRATION SHORT ZQcCs H H L H H L X L X
* 7-3 DDR3 A4 /U(%F?’?ﬂ‘yi%




FTE

1=igi=2 %75 DDR3 SDRAMBYELAETR K M FE
7- MT41]128M16HA'125 BAZ2 BA1 BAD A3 A12 A11 AID A9 AB AT AR A5 A4 A3 A? A1 AD Address bus
B AR--EA A VLTV

(Mode register) Iﬂg{ﬁ 413/ /81 /6 /5747372 /1 /07 Mode register 0 (MRO)
DDR3 E;jeﬁ4/|\7l‘ﬁ:‘c§§ﬁ%§ , 0lojfo|g [pn WHR DLL n1|mﬂ|atenqﬂr a8 BL__
MRO,MR1,MR2,MR3. %4 &% e | l R ———

lm‘ nDDRs ] Z:IEI i’f_:/— M12| Precharge PD Halmm 0 1| 4or8 [on-the-fly via A12)
S 42 il 17 | _
Bt 220 (DiEEVRS & o -
E)\E(JO %%K%@io T L]
E;Pﬁié.ﬁn‘l:u MI1M10 M3| Write Recovery | | M6 M5 M4 M2 [cas Lateney | | M3 |  READ Busst Type
* 0 0 0 16 0 0 0 0 | Reserved 0 | Sequential (nibble)

%_‘/I\Bﬂ‘%q’ (CLKE=1) 0 0 1 5 00 10 5 1 Interleaved
B/ NiPeh (CLKE=1) CS#, RASH, L] - CRECRCH S
CAS#, WE#ES AR (0) , HIZ&KMHET T 0 0 8 T 00 0 8
HEABMAFEREERS, BES o w e el s
¥ HBA2-BA0, A13-A0ZHfk. FHH Y 1 1 14 1 1.1 0 T
BA1-BAOFE AN T Fa I —1, o001 [ o
4100, %= MRo. R T

MRO:
M12(A12):precharge(PD)

0: DLL off (slow exit) o
1: DLL on (fast exit) % 7-8 DDR3 MROFF A7 s

 REERE. http://www. icfedu.c/  WSUEHE: https://shop296232497. tacbao.con/ | [GF

Note: 1. MRO[18, 15:13, 7] are reserved for future use and must be programmed to 0.



FTE

Fhfzs 5-£75 DDR3 SDRAMASEANKTIR R K Fi
7. MT41J128M16HA-125 BA2 BA1BAD A13 A12 A11 A10 A3 AB A7 A6 AS A4 A3 A2 Al AD Address bus
R v
SO B ERRRERRRRRRRRENY
(Mode register) |a§(15 lrﬁalf‘lz Iu’mfslfa ?|f5f5!4 3|fz|f1f Mode register 0 (MRO)
MRO: 0O(o|o|o|prD WR DLL| 0' [CAS# latency| BT | CL| BL
WR(Write recovery )--M[11:9], B{k5F [MEME]  Mediegss l o] ot e
Bﬂ‘l‘m - . Huderen e B M12 tha;m MBlDu,hu E :] IﬂrE:n:L:er':d:;‘:;lﬂuia A12)
M8: DLL Reset(0 no reset, 1 reset), %/ TZtZtﬁ;";”“;} — ML Catad
B ok g for A, B =k 2
Ea{ﬁg'{i’ EDE]\EKEZJ’{% ’ il 1
DLLEZAL S CLKESH P, CKAaje 20 O o0 S T hemd | [8 ] Secuenl e
F1§512°DLL clk, 4 AEK R X5, HE N 0 0 1 0] 5 | [ 1] imereaws
18 N SR 20 5108% 8 [B 25 L 5 0100 5
- B 7 0140 7
M6:5: CASH Iatencv,fﬁﬁmlﬁlﬂﬁluﬂ‘ﬂﬂi T 0 0 8 1 00 0 8
]@FBU%%E;’)\ T 10 1.0 1 0 g
BT: M3(A3) Read Burst type,0-- : : T :i : : T : :?
sequential ,1--Interleaved : E T : :i
BL(burst length) R & K : T

00: fixedBL8, FEERKKES

z ¥ N Note: 1. MRO[18, 15:13, 7 d for fut d tb d to 0.
01: 43'(:8 E@Z’ﬁ'ﬁ:‘cﬁﬁﬁlﬁjﬂamzﬁeﬁ ote [ | are reserved for future use and must be programmed to
10: [&EKEE4
11: {RE €l 7-9 DDR3 MROZ 7748

MR, http://ww. icfedu.cn/  WSUEHE: https://shop206232497. tacbao.con/ | [GF



FTE

EAlE

7. MT41J128M16HA-125

LB R T A2
(Mode register)

BT: M3(A3) Read Burst type,0--
sequential ,1--Interleaved

BL(burst length) R K K & :

00: fixed BL8, [EERKKES

01: 45¢8 AEXEHEAMAE HAL2HE
10: FEEKE4

11: BHENX

H#*6-3 A LAFE IR (sequential) 5
[B]f& Cinterleave) MR KIEE, EE#
YERF BB I 2 — 3l . RAEEZHEE
JRFFASE]

585G 77 DDR3 SDRAMAIEZARFNIR K N F

)]
oo

Starti
Burst READ/ | Column A:?lrass Burst Type = Sequential | Burst Type = Interleaved

Length WRITE (A[2, 1, 0]) (Decimal) (Decimal) Notes
4 chop READ 000 0,1,23442%<2 01,243,4L4L 1,2
001 1,230, 22,22 1,03, 22,2212 1,2

010 230,27 2,3,012 21212 1,2

011 3,0,1,2,2,2 212 3,210, 2,2 22 1,2

100 4,5,6,7,2, 2,2, Z 4,5,6,7,2,2, 2,2 1,2

101 5,6,7,4,2, 2,2, Z 5,47,6/Z 12121 1,2

110 6,7,45 1212121 6,7,4,51242 2121 1,2

111 7.4,5,6,2,2, 2,2 7,6,54,2,2,2,2 1,2
WRITE ovv 0,123 XX X X 0,1,23 X, X X, X 1,34
1vVV 4,56,7, X X X X 4,56,7, X, X X, X 1,34

8 READ 000 0,1,23,4,5,6,7 0,1,23,4,5,6,7 1

001 1,230,567 4 1,0,3,2,5.4,7,6 1

010 2,3,0,1,6,7, 4,5 2,3,0,1,6,7,4,5 1

011 3,0,1,2,7,4,5,6 3,2,1,0,7,6,5,4 1

100 4,3,6170,123 4,5,6,7,0,1,2,3 1

101 5,6,7,41,23,0 5,4,7,6,1,0,3,2 1

110 6,7,4,52,3,0,1 6,7,4,523,0,1 1

111 7,4,5,6,3,0,1,2 7,6,54,3,2,1,0 1

WRITE VVV 0,1,23,4,5,6,7 0,123,45,6,7 1,3

%= 7-4 DDR3 &) (Burst) 2B




FTE

1Flifss £++5 DDR3 SDRAMBYELAKTIR S iz F

7. MT41J128M16HA-125 BA2 BA1BAD A13A12 A11A10 A9 AB A7 A6 A5 Ad A3 A2 Al AD e
R v
S AR o 7 28 R
MR1: | |
1515141312111u931554/31l1n :
M12: QOff - - T R : Aoy Ry Mode register 1 (MR1)
0| 1|0 ho{mas| o Rrrl o1 |wi|Rrriops| AL [Rrrfops (oL
0: f#ifE, DQ, DQS, DQSHR . | ol o eone
%Bﬂ)[ji?{&’ Hﬂ?ﬂﬂ”%ldd MI5M14 Mode Register s Qﬂﬂ‘_‘HH Il'DQS 0 Enable (normal)
o =i 1 Disabl
M11: Dlﬁ[;%‘;%?%?i?é#f; ﬁ%ﬂj 0 1 | Mode register set 1 (MR1) 0 | Enabled | 0 | Disabled | =
e — 0 0| RZQ/s (400 [NOM))
Rrr (M9,6,2):178 5 2% 3w UL Fic B, fHL R1oom {qm‘;l nnm_{nnﬁ T - 0 1| Rzq/7(340 [NOM])
M 12 . M 7= 1 , 1 ﬁ E %Iz MIMe M2 Mon-Writes Wites Disable {nnrmal} T 0 Reserved
5% 0 0 0| Rpypgy disabled | Ry, disabled || 1 Enable — o
o 0 0 1 |RZQ/4 (600 [NOM]) | RZQ/ (600 [NOM]) =
MoD2, M7=0,1 HA 0 1 0 |RZQ2 (1200 [NOMI) | RZQ/2 (12000 [NOM) !
EXBM 0 1 1 |RZQ/ (400 [NOM]) | RZQ/6 (400 [NOM]) | (M4 M3| Additive Latency (AL)
WL (M7): fEon-the-flyIRSKHE 1 0 0 |RZQ/12 (200 [NOM]) n/a 0 0| Disabled (AL=0)
DQS5CK,DQ &K< £ 1 0 1 |RZQ/ (300 [NOM]) n/a 01 AL=CL-1
AL (M4-3): Additive latency 110] Reserved Reserved 1 ? ‘:L“:L':
oDS (M5,M4): ﬁﬁfﬁﬁﬂj%‘i}ﬁ 111 Reserved Reserved eserve

DLL (MO) : DLUFfEER
- & 7-10 DDR3 MR1Z577 %

GRS, http://www. icfedu.cn/  WSUEHE: https://shop296232497. tacbao.con/ | [GF
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Fhfizg

7. MT41J128M16HA-125
LB AR - IR A
MR2

RTT(WR): M[].O:g]
Dynamic ODT write % ¥
ULFC H FE

SRT: MI([7] self refresh temperature
BRIFREERE, —REDRIF
81927k/S, Extended Rl H]¥
22
ASR: M[6] B3I B RIFTiE

0 F3)

1 53l
CWL: M[5:3] CAS Write latency ,
CAS E3EiR

BETH: cL/ CWLAEMRRR?

551G 7 DDR3 SDRAMAIEARFIR N M A

BA2 BA1 BADA13 A12 A11 A10 A9 A8 A7 A6 A5 A4 A3 A2 Al AD Address bus

RERRERRNRRRRRENY

16/15/14 /13 12 /11 /10/8 /8/1/ 6 /5/4/3/2/1/0/ Mode register 2 (MR2)
o' 1] 00" o'| o Rrrws |0 [SRT[ASR| cwL [oT]0! |o!
L] l |
| ] | 1
M15 M14 Mode Register M7 |Self Refresh Temperature M5 M4 M3|  CAS Write Latency (CWL)
0 | Normal (0°C to 85°C) 000 5 CK (tCK > 2.5ns)
1 | Extended (0°C to 95°C) 0 0 1| 6CK(2.5ns>CK>1.875ns)
1 0 | Mode register set 2 (MR2) 0 1 0 7CK(1.875ns > tCK > 1.5ns)
0 1 1| 8CK(1.5ns>tCK > 1.25ns)
1 0 0| 9CK(1.25ns > 'CK > 1.07ns)
Mmi = 1 1 0 1[10CK(1.07ns > tCK >0.938ns)
MI10 M9 (RTTOWR ) M6 | Auto Self Refresh 110 Reserved
0 0 Rnw}disabled 0 | Disabled: Manual 1 11 Reserved
THEE RZQ/4 1 |Enabled: Automatic
1 0 RZQR
11 Reserved

Kl 7-11 DDR3 MR2ZFAT-#s

GRS, http://www. icfedu.cn/  WSUEHE: https://shop296232497. tacbao.con/ | [GF




55t75 DDR3 SDRAMAYEARANAS M A

8. MT41J128M16HA-125 T T » 73 T4 s T v 8
S AR-- LR P @ T XTI ‘

E7-12 B~ 7 MNBUEIRS Command
BHiR R R

DQs, DQSs#

DQ

O
( . }i{ 'y f(an.lz ; 3 T(nD+|4>|X:
| | |

T0 T vl T3 T4 TS T6 7 T8
K -----,
X

Command

DQs, DQs#

Transitioning Data V//] bon't care
/

Notes: 1. For illustration purposes, only CL = 6 and CL = 8 are shown. Other CL values are possible.
2. Shown with nominal 'tDQSCK and nominal 'DSDQ.

B 7-12 DDR3 LEhT

GRS, http://www. icfedu.cn/  WSUEHE: https://shop296232497. tacbao.con/ | [GF



557 DDR3 SDRAMAYEZRFNIR NN F

8. MT41J128M16HA-125
LB VAR -- LR P

Bl7-13 B T NBIERSEBHER A ERITE

DQs, DOS5#

2
3D

| | W | A\

WL=aL+CWL=11

vor X7 _ver YLLK o Y70 wor X

it ¥ ] Transitioning Data  |//]

?7 Indicates break |

K 7-13 DDR3IE W+

K Y —

Don't Care

QENTTS



8. MT41J128M16HA-125

SEB VERR - 1R T
&7-13 LAXC7a100Fgg676-2 4%/t
ZHADDR3MIBE ¥ 11, RAIFPGAR
BANK13.
(1) BANK IO HJ§ N1.5V
(2) DQS--XFRDQSHIPHG (AN
10_L9P_T1_DQS_13, DQS# XF N N¥fj o
(2) CK,CK# iE¥EMRCC, {E-FH 4
2k (Multi-Region Clock Capable
pin)
(3) HuhbkZe N HL YR H40-608K 4%
Eh M, BEAHZEROELZE
PLkE . L fHFEITDDR3Yg
(4) BFoehFEEH280-100RK 1 1 £ 4%
HPH, AimESKEFELDDRIGH
(5) HITEKT800MEF #E &
FPGAX B iR it FiE iz Hil{E 55%,
H RGBS E B

LVDS

10_L3PT0_DOS_13
10 L3N_T0_DOS_13
10_L4P_T0_13

10_L4N_TO_13

10_L5P_TO_13

10 L5N_TO 13

10 L&P_TO 13

10_L6N_T0_VREF_13 |

0 7P T1_13
10 L7N_TI_13
IG_L&P_T1_13

10 L8N T1_13

10_L9PT1_DQS_13

10 L9N"T1 DOS_13
0 L10P_T1_13

5571 DDR3 SDRAMAIEZARFNIR K N

BANKI13 1.5V
hac } 100 13 PL _DDR RST N
- 10 L1P_TO 13 PL_DDE_DO3
o 1O LIN_TO_13 PL_DDR L}M:J
“ 10 L2 TO 13 ﬁt gg& DQ}
g 10 L2N_TO_13 DO

PL_DDE DOS0 P

PL _DDRE DOS0 N

PL

DDR_D0%

PL

DDR_DO4

PL

DDR_DOO

PL

DDR_DO2

PL

DDR_DO1

PL

DDR_DQLS

PL

DDR_DO13

PL

DDR_D09

PL

DDE_DOL1

PL_DDE_DOST P

PL _DDRE DOS1 N

PL

DDR_DD12

0.3 1%
402 1%
L 4021%
03 %
402 1%
02 1%

02 1%

RI34, 40.21%
RISE 40.2 1%
R3] 302 1%
RS 0.2 1%
RI49, 40.21%
RIS 40,2 1%

(A WL R

R26,

RIZ9 402 1%
RIZS . 402 1%
m

R13

HEkV

R13

kW

RIS3,

ELW

PL_DDR_AQ

PL DDR Al

PL DDR A2

PL_DDRE_A3

PL_DDR_A4

PL DDR AS

PL_DDR_A6

PL_ DDR A7

PL DDR AR

PL_DDR A9

PL_DDR_AlD

PL DDR All

PL_DDRE_A12

PL_DDR_Al3

PL DDR _Al4

PL DDR AlS

PL_DDR_BEAD

PL_DDR_BAl

PL_DDR_BAJ

I0_LION_T1_13 L _DDR DO
e PL_DDR_DM1
10_LIIP T1_SROC 13 4
el e i PL_DDR_DOR
10 LIIN_TI_SRCC_13 PL DDR DO
10_L12P T1_MROC_13
10 LI2N_T1_MROC 13 4 2
= e - FL_DDR _CK_P
10_L13P T2 MROC 13 4 DO CE N
10 LI3N"T2_ MROC 13 4
= s = PL_DDE_ALD
10_L14F_T_SROC_13 4 o
e PL_DDR_CKE 0
10 L14N_T2_SROC_13 4 —
P =, ~ PL_DDR_DOTO
[0_L15P_T2_DOS_13 -
D e e PL DDR_RAS N
10_LISN T2 DOS_13
- e FL_DDR_AQ
10 L16P_T2 13 =
- FL_DDR_BAZ
10 LIGN T2 13
~ - o= FL_DDR_BAD
0_L17P_T213 L
T PL_DDR_CAS N
10 LITN_T2_13 A
= - PL DDR_WE N
I0_LISP_T2_13
gl PL_DDR_A1Z
10 LISN T2 13
— e PL_DDR_AT
IO_LI9P_ T3_13 fes
= S PL_DDR_BA1
I0_LI9N T3_VREF_13
- SR FL_DDR_AR
I0_LXP T3 13
= FL_DDR_A13
10 L20N T3 13
P FL_DDR_AS
10_121P T3 _Ds 13
= AT PL_DDR_A3
10 121N T3_DOS_13
- = my e PL_DDE_AY
0 L2P T3]13
T PL_DDR_A7
10 LN T3 13 -
— - = PL DDR_AZ
I0_L23P T3 13
- - FL_DDR_Af
0 LZ3N T3 13
10 L24P T3 13 FL_DDE Al
- FL_DDR_A#

10 L24N_T3_13
W_2513

XCTAIOT-2FGGHTH]

K 7-13 DDR3 FPGA #2[1

PL_DDR_DOTO

PL_DDR_CEKE @

PL DDR CS N

PL_DDR _RAS N

PL_DDR CAS N

PL DDR WE N

&Kl 7-14 DDR3 Hhhih 2R £%ufi Hi [




%175 DDR3 SDRAMBYEARIR KM A
8. MT41J128M16HA-125 A .

. S . PL DR D -
LA AR B 25mil e
(1) F57H: BHTHEHFEEPCBRMALENETHIT A FEDR D] O A2 (S —prbnicad
1) H#ELDQo-DQ7, DQSO_P,DQSO_N,DMO, ODT A—4A FeDbRDo 6o 5 A% PP bbicas
2) ¥#E£DpQs-DQ15, DQS1_P,DQS1_N,DM1 N—4A L DOR DG EE A
3) A0-A14,BA0-BA2,WE_N,CAS_N,RAS_N,CKE, CK_N, CK_P, RST FEDOR DO G0 52 102 BLT—PLDORATT——
N —‘é PL DOE |:Z":.:II_!I DO All ‘:R_'.l' PL DDRE .ﬂ'.l_!I
A4 Y. . 1 0 PLDDR DOTI A D212 AIBCH [eT—piprwa——
(2) MBEALEFERTWAILLL , 2) AEFHF PL_DDR_DO14 Do A B PLpoRAl
(3) ﬁ%%%éﬁﬁ - PL_DDR DS F'_ _,E F LDOQS BAD _ﬂ_h.?l FL DDR BAD
1) [EZH[6] 2 ‘ PL_DDR_D{S0_N e ?& ﬂm FLDDR BAL
2) AAERMLEFRK REFEARERESFR, WNERERBAFE eroomposie A g pos .
3) ENBRBEKERRET R P el vl .1 1 4
£ 2K 18] Aig £ CK# << Fa
&) ENLTERERBERH B0 DM e
5) TR BRLRET (BRERPIRELRRELIE) ol e S
6) MEMEKHITE, DQO-7HIE M7EFPGANTF] LA ¥, DQ8-15 RAS < s
E‘J"é‘ﬂﬁ“ﬂﬁf DL H # PL_DDR_RST N 2
7) A0-14,BA0-2,CS_N,CAS_N,RAS_N ,WE_N & HI7EFPGAYH 2 A] DA T RS 240 1% LE ey 70 obr |oEL_FL DDR DOTO

-_E‘Ljﬁ 3 MT41T12EM16HA-125
= WY =] Ats . Y
gé élni%@iﬁﬁgngmcu, PIERZALO, ALREIFEEH, —&A .
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