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0 QGQcu Fmpdh jjogl e&Al”
0 Mtcpqgf mmr &AI !
O Sl bcpgf mmr &ALl 1"
G Mtcpgf mmr ?pc_&AI "
0 Sl bcpgf mmr ?pc_&AI!"
U TQCF&AI I
U TQCJ&AI!"
a rCPP
U rAl_&'q
0 rAR_" ¢
0 rAJ& q'

uuu, qgeajmdcl 15



BBP1

rAl & e
rAF &t e
rAd & e’

rH GaRa&

rH CoRs& w
rBT?A&AI
TGV&AIL'"

T GFgAlId& ? A
T GFgAlld& B A"
TGJYAId&? A
T ®YAIId&BA"

rFX&BOQ'

rdJ X&BOQ'

Qcu crrePywggl e&BOQT
Qcu Rcrrednj j gl e&BOQ'
Q cR_wmrcmpPhgqgl e&BOQ"
Qcu HFmEd jj gl e&BOQ
Mt cpgf mmr &BOQ'

Sl bcpgf mmr &BOQ"

Mt cpgf mmr ?pc_&BOQ'
Sl bcpgf mmr ?pc_&BOQ*
TQCF&BOQ'

TQCJ&BOQ'

Qcu WcrrePygqgl e&BOQ! !

Gqcu Wcrrebnj j gl e&BOQ! "

Qcu HFmHbgggl e&BOQ! !

Q cR_mFcmplb_jj gl e&BOQ!

Mt cpgf mmr &BOQ! '
Sl bcpqgqf mmr &BOQ! "
Mt cpgf mmr ?pc_&BOQ!"'
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BBP1

0 Sl bcpgfmmr ?pc_&BOQ!
0 TQCF&BOQ!'"
U TQCJ&BOQ!'

U rBOQAI
U rBOQQ
i r BOQF
U rBOQJ
G rBQQ

U r BQF

g r WQR

it rUNPC
U4 rPNPC
i rPNQR

i rBT?A&BOQ’
i rOQF

i roQJ

i TGV&BOQ'

i TGFbgdd, BOQ&?A"
i TGFbgdd, BOQ&BA'
i TGJbgdd, BOQ&?A"
i TGJbgdd, BOQ&BA"
i TMFbgdd&?A"

i TMIJbgdd&?A"

i QPObgddP

i QPObgddD

U rFX&BO'
U rJ X&BO'
i rBOQO
a r OF

c:

rBQ, BO& _qgc'
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BBP1

it rBQ, BO&bcp_rc'

G rBF,BO& _gc'

i@ rBF, BO&bcp_rc'

i rBGNU&BO'

it rT?A&BO'

i TGF, BO&?A'

i TGF, BO&BA'

it TGJ, BO&?A'

iU TGJ, BO&BA'

0 QgQcu crrePygggl e&BO!
0 QG cu crrebnj jgl e&BO'
0 Qg cu FHFmpebgggl e&BO'
O Qcu FFmph jjgl e&BO!
0 Mtcpqf mmr &BO'

0 Sl bcpgf mmr &BO’

0 Mtcpqf mmr ?pc_&BO'
O Sl bcpgf mmr ?pc_&BO’
O TMF&?A'

u TMEF&BA'

a TMJ &? A"

ua TMJ&BA'

U QPOqcP

it QPOgcD

UG rBQ, BK&c

U rBQ, BK&bcp_rc'
i rBF, BK&jc

U rBF, BoKe&p' r c

it rBGNU&BK'

0@ r T?2A&BK"

U TGF, BK&?A'

U TGF, BK&BA'

18 uuu, qgeajmkl



BBP1

U TEH BK&?A'

U TGBK&BA'

0 Q cu
0 Q cu
0 Q cu
0 Q cu

McrrePygqgl e &BK?
Wcrrednj j gl e &BK'
F mitebg q g | e &BK"
F o _j j gl e &BK'

O Mtcpqgqf mmr &BK"

0 Sl bcpgf mmr &BK"

0 Mtcpqgf mmr

0 Sl bcpgf mmr

?pc_&BK'
?pc_&BK'

0 rGQ&qc'

0 rGR&p_rc'

0 rGF&qc'

a rGhb&p_rc'

U rGNU

u rIT?2A&A?"

U TGF, A?&7?A"

o TGF, A? &BA"

u TGI, A?&7?A"

ua TGJ, A? &BA"

0 Q cu
0 Q cu
0 Q cu
0 Q cu

MecrrePygqgl e&A?
Vcerrednj j gl e &A?'
F mitebg qgl e &A?"

F i j j gl e &A?

O Mtcpqf mmr &A?"

0 Sl bcpgf mmr &A?"

0 MtcpgPpor &A?"

0 Sl bcpgf mmr

?pc_&A?'

u

u

u,

g oeamkl
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BBP1

2.2

BBP1 HCBCA
}

ol /

TQCF&AI - Al I HCQBSD R_“jc 05
TQCJ&AI - Al I HCQBtAE D R_"jc 05
Mt cpgqf mmr &Al - Al |[HCQBED R_"jc 15
Sl bcpqgf mmr &Al - A|/HCQBSDP R_"jc 15
Mt cpqf mmr 2pc_&A|HCQBED R_"jc 15* Dgespc 77
SI bcpgf mmr ?pc_&/HCQBED R_"jc 15* Dgespc 77
TGV&AI' HCQBS D R_"jc 06* Dgespc 71
TGV&AI' HCQBtfD R_"jc 06* Dgespc 71
TGV&AI' HCQB+tA+/ ?, ./ RDgespB6390
TGV&AI' HCQB®+7 ?, ./ R_"jc 03* Dgespc
TGFbgdd, Al HCQB®D R_"jc 03* Dgespc 7/
TGFbgdd, Al HCQBts+7 ?, ./ R_"jc 01
TGJbgdd, Al HCQB®D R_"jc 03* Dgespc 7/
TGJbgdd, Al HCQBts+7 ?, ./ R_"jc 01
TGFbgdd, Al &? A" HCQB®SD R_"jc 03* Dgespc 7/
TGFbgdd, Al &? A" HC QB+l ? , / R "jc 01
TGJbgdd, Al &? A" HCQB®D R_"jc 03* Dgespc 7/
TGJbgdd, Al &? A" HCQB+ ?, ./ R_"jc 01
rBT? A&AI " HCQBSD R_"jc 04* D¢¥pc /7/R
rHGR&aa' HCQB®D /0,/,3* R_"jc 46* R_
rAl & _te' HCQBtfD / 0,/ ,/+#45R_"jc 40
r HGR&ncp' HCQB®D /O0,/,2* R_"jc 46* R
rCPP&lI ncp' HCQBtsD / 0,/ ,4* R_"jc 46* R_
rAl & " q' HCQB#%®D /O0,/,0* R_"jc 46* R
rAF&_te' HCQB%D /0,/,1* R_"jc 46* R
rAJ& _te' HCQBSD /0, / AB* R_"je 47
rHGR&bsr w' HCQBSD r _"jc 46* R_"jc 47
rAF& " q' HCQBsD /0,/,1* R_"jc 46* R_
rAJ&_ " q' HCQBD /0,/,1* R_"jc 46* R_
20 uuu, qgeajmkl



BBP1

TQCF&BOQ- BOQ! HCQB%D R_"jc 05

TQCJ&BOQ- BOQ! HCQBSD R_"jc 05

Mt cpgqf mmr &BOQ- BIHCQBE D R15j c

Sl bcpgf mmr &BOQ- |[HCQB®SDP R_"jc 15

Mt cpqf mmr ?pc_&B{HCQBSDP R_"jc 15* Dgespc 77
Sl bcpgf mmr ?pc_&|/HCQBED R_"jc 15* Dgespc 77
TGV&BOQ' HCQB®ED R_"jc 06* Dg¥<pc /7R "
TGV&BOQ' HCQBSD R_"jc NbB* HYIFBHTE /| R_
TGFbgdd, BOQ HCQB%D R_"jc 03* Dgespc 7/
TGFbgdd, BOQ HCQBs#7 2, ./ R_"jc 01

TGFbgdd, BOQ HCQBts+7 ?, ./ R_"jc 01

TGJbgdd, BOQ HCQB%D R_"jc 03* Dgespc 7/
TGJbgdd, BOQ HCQBs#7 2, ./ R_"jc 01

TGFbgdd, BOQ&?A' |[HCQBHM_"jc 03* Dgespc 7/
TGFbgdd, BOQ&?A' |[HCQBE+7 ?, ./ R_"jc 01

TGJbgdd, BOQ&?A' |HCQBED R_"jc 03* Dgespc 7/
TGJbgdd, BOQ&?A' |HCQBE+7 ?, ./ R_"jc 01

rBOQQ HCQB% D r_"jc 46* R_"jc 47* D
r BOQF HCQBSD r_"jc 46* R_"jc 47* D
r BOQJ HCQB%D r_"jc 46* R_"jc 47* D
r BQQ HCQBSD r_"jc 46* R_"jc 47* D
r BQF HCQB% D r_"jc 46* R_"jc 47* D
r UNPC HCQBsD 2,/ 2,2* Dgespc 23* r _
r UNQR HCQBsD 2,/ 2,3* Dgespc 24* r _
rBT? A&BOQ" HCQB% D R_"jc 04* Deegwpc /7/R
TMFbgdd&?A" HCQBSD R_“jc 1/

TMIJbgdd&?A' HCQBSED R_"jc 1/

QPObgddP- QPObgd | HCQB®DP R_"jc 13* Dgespc 74
QPObgddP- QPObgd|HCQBSD R_"jc 13* Dgespc 74
QPObgddP- QPObgd|HCQBth+tr ?2, . / ORD_" | c

QPObgddP- QPObgd|HCQBE# ?, ./ R_"jc 00

r FX&BOQ' HCQBt:D 2*/ 1*0, 1 Dgespc 1. *
rJ X&BOQ' HCQBt® D 2*/1*0,1 Dgespc 1. °*
uuu, qgeajmdcl 21



BBP1

r PNPC HCQBt®:D 2,/ 1,0, 2 Dgespcl/ * R_
r PNQR HCQBSD 2,/ 1, 0,R3 "Doce s4poc*l OR " j ¢
r OQF HCQB®:D 2,/ 1,0,/ Dgespc 06* R
r 0QJ HCQBtdb 2,/ 1,0,/ Dgespc 06* R
r BOQAI HCQB®D 2,/ 1,0,/ Dgespc 06* R
TGF, BO&BA' HCQBtE D R_"jc 6x*? HCQBR 7 jc 3
TGJ, BO&BA' HCQB%H D R_"jc 012*? HCQBB7 jc 3
TGF, BO&? A" HCQBA D R_"jc 68x*? HCQBR 7 jc 3
TGJ, BO&?A" HCQB%H D R_"jc 012*? HCQBB7 jc 3
Qj cuQP HCQBt® D /1,4 Dgespc [ [ 2

Qj cuQ@D HCQB®D /1,4 Dgespc [/ 2

Qj cuFP HCQBtf D /1,4 Dgespc [/ 13

Qj cuFD HCQBt: D /1,4 Dgespc [/ 3

rBQ&" _qc' HCQB% D /1,4 Blglespc [/ 2

rBF& _qgc' HCQBt: D /1, 4 DBlglespc [ [ 2
rBQ&bcp_rc' HCQBHE D R_ +§.c* S#GOB 2, . / ¢
rBF&bcp_rc' HCQB+th D _Hg.c* 5HHGOB?, ./ R_"jc
r BGNU HCQBH MR _"jc 46* R_"jc 47

r T? A HCQB: D Dgespc [/ 2* +R/ ?jcl/ 6R*
TMF&BA" HCQB%H D R_"jc 1.

TMF&?A' HCQBtA D R_"jc 1.

TMJ &BA" HCQB% D R_"jc 1.

TMJ &? A" HCQBtAD R_ " jc 1.

QPOqcP- QPOqc D HCQB% D 7,1 Dgespc 73* R_"jc
QPOgcP- QPOqcD HCQB®D 7,1 Dgespc 73* R_"jc
QPOqcP- QPOqgcD HCQBED 7,1 Dgesple/ 7,3.*/ HRE QB5c7
QPOqcP- QPOqgcD HCQBSD 7,1 Dgesple/ 7,3.*/ HREC QB5c7
rFX&BO' HCQBt: D 2*/1*0,1 Dgespc 1.* R
rJ X&BO' HCQBSD 2*/1*Q, % Bgeéesgpcdb6* R_
rdJ X&BO' HCQBt: D 2*/1*0,1 Dgespc 1.* R
rBOQO HCQB*%D 2,/1,0 Dgespc 05* R._
r OF HCQBt® D 2,/ 1,0 Dgespc 05* R_
Mt cpqf mmr &BO- BK|HCQBtE D 7,4, 0 Dgespc 77* R_" |
22 uuu, qgeajmkl
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Sl bcpgf mmr &BO-B|HCQBAD 7,4, 0 Dgespc 77* R_"|

Mt cpqf mmr ?2pc_&B{HCQBAD 7,4, 0 Dgespc 77* R_"|

Sl bcpqgf mmr ?2pc_&|HCQBAD 7,4, 0 Dgespc 77* R_ |

TGF, A? &BA" HCQB%D 6,/ ,/ R_"H+#?01f RCOQBSb
TGJ, A? &BA" HCQBY B, / ,/ R_"j &1H0A*. [HCRB'5j7c
TGF, A?2&°?A" HCQB%D 6,/ ,/ R_"H+#?01f RCOQBS5
TGJ, A?&?A" HCQB%D 6,/ ,/ R_"H+# ?01% RCQPBSG
Qj cuQP HCQBtA D /1,4 Dgespc [ [.

Qj cuQ@D HCQB® D /1,4 Dgespc [ [].

Qj cuFP HCQBth D /Dig,edspc [ [/

Qj cuFD HCQB® D /1,4 Dgespc [ 11/

Mt cpqf mmr &?BBP- |HCQBtA D 7, 4, 0 Dgespc 76* R_ |

Sl bcpgqf mmr &?BBP| HCQBSD 7,4, 0 Dgespc 76* R_" |

Mt cpgqf mmr ?pc_&?|HCQBED 7,4, 0 Dgespc 76* R_ |

Sl bcpgf mmr ?2pc_&|HCQBAIZ, 4, 0 Dgespc 76* R_"jc

r GQ&  _qc' HCQB:S D Dges/p/cl /] .

rGF& _qgc' HCQB: D Dges/p/lcl /] .

rGQ&bcp _rc' HCQBHED /1,3 +R2* | dE®@BS,7. /| R_. |
r GF&bcp_rc' HCQB: D /1, 3 +R27* | HEI®BS,7. /] R_." |
r GNU HCQB D R4BFCR_"jc 47

r T? A HCQBtS D Dgespc [ /. R+ 9 ,c. /5 3R_

uuu, qogeajmkl 23
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BBP1
QBQ5. . . ? dOEF x J

Q?NO3. .B?N3...B 0E F x
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BBP1

BB P HCBCA

QBQ5. .. ?BBP1
BBP ML

[ BT
R MR

% SignalScan.

8 —EEank
> 453) 50

PR
DDR

@ NaEE

&> GREE

O REERRE

8GHz-12Bit SIGLENT

1Gpts Memory f(C1) < 2.0Hz

8 —EiEN
—H
On
YRR
DDR
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BBP1

4.1

MERACE

LW £

0 &E

O MlmiEE

JEshifhs

41.1

BE MR RE

;A=
VA

R
DDR3L

HiREE
DDR3L-800

® DDR3L-1066
DDR3L-1333
DDR3L-1600
DDR3L-1866

iy

= B 6R

WRA{ES KR
R » SRETREE

ACHF
DQ

# 135
160
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R
DDR2

DDR2
DDR3
DDR3L

BBP

HigE=
DDR3-800

DDR3-1066

{55 KR

» IR

BBP

BBPe BBReBBRJ

RIS

BSR

S gl

BSR

S gl
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u
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MAACE
BE MR
BREHHRE
ERRE

» NEBERE

> B FIRSIESE

UL 3

O w2

O kst

Z
)

5 ?A

?A BO A?

R~

DDR3
o181 s £

# DDR3-800

DDR3-1066

DDR3-1600
DDR3-1866
DDR3-2133

/ 183/ 3a/ 53 BBP
BEP1

DDR3-800

DDR3-1066

DDR3-1866
B DDR3-2133

/3. /3. /53

EE BN 4
R RE
BIBEEXN 55

BIERES

?A

BO - A?

BEBPHO/ 11 BO ?A /13

/13
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41.2

AR
P BE IR RE  e% R 4R
‘ - (WO FrAR
O ok > O BEPMSKE RS ML
b 010 MRSt
- (WO BERENES LS

. V1 O BfFFiRhe,
O Mtk » tERR il

ICK(abs)
tCK(ava)
tCH(abs)

tCH(avg)

tCL(abs)

tCL(avg)

tJIT(per)

WJIT(cc)

tJIT(duty)

. tDVAC(CK)

R LY
OBl PR IE (S SN
YoEEil TR (S SN
YEESEEEMESMEE
YHEESIAEE

KIKRKIK KRR KKK

J BSR |
MImACE
e B’E  MEEE  RE ik FEEhil
FE TR RS

fi + CK
g1
o CK#

0 &E

Li s

Al / Al
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BBP1

NURACE
Uiy 2

0 &

O W

JEEhi

MEURACE
W £

O #&

O WlTEE

wE e KR

EHRE
v NEEERE
> RRSEERT

» BOES MESHRARE
b G 4FUEALS IR A\ BIE

> SO A

> HiEEEE A BHE

> BFBRESHARIE
> ZSrH EIE
» B FFERARBRERE

) AJl

wE s RS
AR
v NERESE

v RS EET
VDD (1.500V)
VDDQ (1.500V)
VrefDQ (0.750V)
VrefCA (0.750V)

VTT (0.750V)

v WORS | SR RE
VIH.DQ(AC) (0.885V)
VIH.DQ(DC) (0.850V)
VIL.DQ(DC) (0.650V)
VIL.DQ(AC) (0.615V)

v i FUEALS R A BIE

VIH.CA(AC) (0.885V)
VIH.CA(DC) (0.850V)
VIL.CA(DC) (0.650V)
VIL.CA(AC) (0.615V)

v HU BHE
VOH.CA(DC) (1.200V)
VOH.CA(AC) (0.900V)

18 2
AJdl

i BN 4
EERE
FAT R E
¥ Cl ¥ C2 ¥ C3 wCca
BN SR TR T T
1 C1=[CK,CK#]

EE BEIPi 4R
ERE
AT RLAEE
C1 Cc2 ¥ C3 ¥Ca
P SR T e 5T
1 | C3=[CK,CK#]
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BBP1

EE S

| BBP

MURACE
RTiF wE s RE PLZ 3 JEshiMR,
R RESSERT
v NEEERE
v BRSEEHT
VDD (1.350V)
O wlmikE VOO (.a5cw) ane
VrefDQ (0.675V) VrefCA
VrefCA (0.675V) s
VTT (0.675V)
> MRS R ASE
» i SFNHBALS | B shsh \ BiE
> BT BHE
> BiREE S H A BE
> B MARE

O wE
VDD
VDDQ

v B REERE
v YiEEEEMESEE
= IBi{E (0.270V)
“PISI{A (0.000V)
{E{E (-0.270V)
b BEESE R RS S EE
> BiRESEE

jashilf
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BBP1

NARALE

R wE e RE EHE B3N

: A TRSRNERE S NS
O u& o + DQS
i 1 DQS#

DQ

il 2 GND

O Ml

Jashi
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AL E
v 3 MR RE S 3
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BBP1

fEE: 3
B TRERREEEINES:
+ CK

i#iE 1 CK#

[ 0% ] [0/10] EEAEIET B TR LA 104,

—E ...

[4/LU] S|mmA. (L/10)

[4110] IEFEE TEELTR1A96T ML
[4/10] VSEH(DQS)

[4/10] VSEL(DQS):

[4/10] Slew Rate-Setup-Rising(DQS)

[4/10] Slew Rate-Setup-Falling(DQS):

[4/10] Slew Rate-Hold-Rising(DQS)
[4/10] Slew Rate-Hold-Falling(DQS):

[ 40% ] [4/10] IEFEIEATIERSIR LIN6 /N,

HUH
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BBP1

4.2

VSEL(CK#)
Slew Rate-
Slew Rate-Setup-Fall

Slew Rate-Hold-Ris

Overshoot Area(CK#)

ndershoot Area(CK#)

1.06197 V
1.1099604 V
1.06197 V
1.21420V

4mV/
675mV.

b NE

o F AR IE

Value <=

Value <= 400 mV
Value <= 400 mV
Value <= 190 mV-ns

Value <= 190 mV-ns

45 VSEH(CK#)

8GHz-128B1t
1Gpts Memory

8GHz-12Bit  SIGLENT
1Gpts Memory ~ f(C1) = 531

A7L1r
UES [
473ns  500ps/div fFiE 63.2mv
20.0kpts20.0GSafs hi i

—kia
—EkEL

PRk
DDR

® aEERE

& GREE

O mEEEE

—EEE
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BBP1

4.3

12Bit
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BBP1

U s1GLENT

DDR Compliance Test Report

Overall Result

Operator: iz

Test Date: 2018-01-12 00:17:09
Device: SDS7000A
Temperature: 25

Remarks:

Oscilloscope Name: SDS7B04A H12
Oscilloscope Serial Number SDS70020240323
Oscilloscope Scope 1D: Hca8-34ch-7625-4dbl
Oscillscope Firmware Version: 04.16.05.1.2.1.0

[Test Result:

[Total:10,Pass:10,Not Tested:0,Fail:0

Sum
Worst Value Pass Limits
1.05969 V 2467 % Value >= 850 mV
VSEL(CK 279.05 mV 44.19 % Value <= 500 mV'
Slew Rate-Setup-Rising(CK#) 2.99437 Vins NIA A
iew Rate-Setup-Falling(CK#) 2.52122 Vins NIA A
(CK#) 2.94095 Vins. N/A NIA
Falling(CK#) 2.71323 Vins A NiA
Overshoot{CK#) ov 100.00 % Value <= 400 mv
Undershoot(CK#) oV 100.00 %
Overshoot Area(CK# 0V-ns 100.00 %
Undershoot Area(CK# 0V-ns 100.00 % Value <= 190 mV-ns

Details
VSE #)
forst Value 1.048 V
Mean 1.1004 V
Mo 1.048 WV
M 1.192 v
Range 1506 my
Sty 18.1
fCount 532
Pass Limits [value == B50 mV
orst Margin [23.31 %
Result

36
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BBP1

5

5.1 TQC& | miis g

Al HQB Toe
BBP1 Tss BB PR /,3BBPXL /, 13T
TBB |
511
31/ TQCF
BBP+. .-/ .44-/]111-
TQCF &TBB-0"') . - T
5.1.2
VDDorVDDQ- — — — — — — — — — -
WSEHmMIN
VDD/2 or VDDQ/2
VSELmax
VeSorvssq- - ————————(—(+ — — — — — — —— — — — - - time
3'/ TQCF
1. J
2. AJdl J
3. J Teco
TPCD J
4. Tk_v Tock
}
5. TQCF J_
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BBP1

5.1.3

@ e : BR 2 3 # 9 R x : oy oh s saoooie B —REAR

i YR

475 VSEH(CK)
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164ns s
20.0kpts  20.0G:

BI0T QGFA T
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3! OTQCJ
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5.2.3

SIGLENT

@ e 1(C1) = 531.99

i YR

VSEL(CK)

146my

2T Q&A1 '
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BBP1

5.3 Mt cpgf MImhrc pgf m&A | Nagq'
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