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v15GHz-6
vWaveRunner 6zi GHz

v'400 MHz — 4 GHz
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File  Vertical Timebase Trigger Display Cursors Measure Math  Analysis  Utilities Help . | | L4 | ' i"l;ﬂegtig’;é)’f‘w Default: | 5"

18
ry

&
Measure P1:ampl(C3) P2:ampl(M3) P3:pkpk(C3) P4:pkpk(M3)
value 805.2mY 796.7 m¥ 115% 945 mv
mean 805.238 mv 11506 v

min 805.2mY - 115Y -
max 805.2mY 115Y
sdev - s s sna
num 1 1] 1 u]
status v v v v

DCIM
200 m¥idi 200 m idi
S0 ost |, 3

Mriger  G9ED)
100 nsidiv| | Stop omy
200kS ~ 200GSks|[Edge  Postive

2009737 15:56:59
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Decimal Signed Binary

+127 11111111
+1 10000001
0 10000000
-1 01111111
-128 00000000

NALKE BE TADCHE — ML HE R 35 45 ANAS LU iR
B i — 3k 5

=# Bits resolution
= 8 255:1
= N (2n - 1):1

TR AR5 89 B SRR BT
» R LAE B3 0 TH R B — 2 AUAE N +127,
PR EN0, FRRREAN -128.

— R A IE I 2 B A BT RO A
[F] FJ L s AEL
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Digital code

Digital code
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Intel DDR2:> K F- i} -

AC & DC Operating Conditions

35@5

LIRS B K

All DC specs envelops are bandwidth limited to 20 Mhz. All DRAM AC specs must be met regardless of

the high frequency noise (>20Mhz) imposed on the DIMM by the DRAM.

Recommended DC Operating Conditions (SSTL — 1.8) R

-—

Symbol | Parameter Min. Typ. Max. Units Notes
Note 7

VDD Supply Voltage 1.7 1.8 19|V &8
Supply Voltage for Note 7

VDDQ Output 1.7 1.8 19|V &8

Note 7. Maximum power up interval for VDD/VVDDAQ is specified as 10.0 ms. The power
up interval is defined as the amount of time it takes for VDD/VDDQ to power-up from 0V

to 1.8V +/- 100mV.

Note 8: This is the DC voltage supplied at the DRAM and is inclusive of all noise up to

20MHz. Any noise above 20MHz at the DRAM generated from any source other than the

DRAM itself may not exceed the DC voltage range of 1.8V+/-100mV.

Parameter Symbol | MIN MAX UNITS NOTES

I/O Reference Voltage VR&EF 049VppQ [ 0.51VppQ |V Note 6 & 10

Termination Voltage VIT Vrer-0.04 | Vgrer Vrer+0.04

Input High (Logicl) Voltage Voo VR&EF Vpp +0.3 V Note 32
+0.125

Input Low (Logic 0) Voltage Voo -0.3 VREF - A% Note 32

0.125

Input Leakage Current Iy -5 5 LA

(All other pins not under test = 0V)

Any input OV < Viy <Vpp

I/'V Matching: Pullup current to Pulldown 71 1.4 None Note 9

current ratio

LeLTroy

20MHZ
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SAMSUNG DDR3:& FF M Xt E

IR SR B SR

K4B2G0446C
K4B2G0846C

DDR3 SDRAM

8.AC & DC Input Measurement Levels

8.1 AC & DC Logicinput levels for single-ended signals

[ Table 7 ] Single-ended AC & DC input levels for Command and Address

NO 20MHZ
7 9 PR Al

=}

Symbol ey DDR3-800/1066 DDR3-1333/1600 P L
Min. Max. Min. Max.

VihcalDC)  |DC input logic high Wree + 100 Yoo Vrer + 100 Yoo mY 1

ViLcalDC)  |DC input logic low Vag VRee - 100 Vss Vage - 100 mv ’

V4 calAC) AC input logic high Veegp + 175 Ve + 175 - mY 1,2

ViLcalAC)  |AC input logic low - Veer- 175 - Veep- 175 mVy 1,2
Vg calAC150) |AC input logic high - - Vrept150 - my 1,2
ViLcalAC150) [AC input logic lowlM . . . Vees-150 mYy 1,2
VrercaDC) Elf-'lfgr?r?:lft:o“age rorAne. 0.49"Vpp 0.51"Vpp 0.49"Vpp 0.51"pp v 34

NOTE -
1. For input only pins except RESET, Vrer = Vrerca(DC)
2 Sae 'Ovarshoot/Undershagt Specification’ gn paae 19

|3_ The AC peak noise on Vggr may not allow Vgep to deviate from Vge=(DC) by more than + 1% Vg (for reference : approx. + 15mY) I

4 For reference : approx. Vpp/Z £ 15mV

LleCro




File  Wettical Timehase Trigger Display Cursors  Measure  Math  Analysis  Liilities  Help

8 ADCEHE = ;
s coppasnanes

BEEZERE L
I ADCHE B
= A= u v v
A Rk B e,
BT REE
Full Scale = 8-bit resolution
Y Scale = 7-bit resolution

Y, Scale = 6-bit resolution

~—-”” I S Uncertainty = Vi scaie / 2", Where
f [ 0 = nurnber orh

| T LU PR 25035 13 5 O
i N vh————T ] ! | I — BRI AADC A

] J=F Zooms of ris ng edges
_ r e - show quantizationlevels
.

I
)
|
\

R 17 I e 5774 AT a kg = 1@ K2 LEFFHI 77 P
RS A R |
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56 FH R R Sk il &

X+ EE HE fx

2T hE WE ot FAIE  #Bh

TH

Measure
value
mean
min

max
sdey
num
status

0.00 mV ofsf

ST TH
v/

A
P3:pkpk(C1)
30.7 mY
33.575 mv
288 mY

P1:pkpk{C3)
28.8 mv
28.669 mY
26.2 my
31.4mv
1.083 m¥

P2:rms{C3)
423 mv
41546 mY
3.62mv

4. 45 mv 39.0mv 8.36 mv
132.6 pv 2.365 my 1.4946 mY
54 54 54

v v v

P4:rms{C1)
7.82mVy
6.6189 mY
4.05 mv

L mV, %‘{‘%
/NF3.3v) 8iE

85 G
WL SOOMSENFk, 101 A -
JBiH3: PP066,10f% 5Lk, 7.5G LA xn

20.0 i
0.00 m¥ ofst

. R s

|~

0 mY

AR
L]

ACTMO 1 sweep

fef8

ERAT
PG
il

il v

0.00 ns _ % |

IgESiEiREs (ERes)

T C 189301

Tl [ = [ < I -
Decode wiE | EEAE T | 10

1012972007 9:42:57 AM

ZE



MR IT 5

= SRS LR VR IR SR A YRR Sk, TR = ON10:1, B DL ML
HAEES|20mV

= FE20mVAYAIRS, JEMEIE AT 30mV, TCEAERRMIRL. 8/2. 5 &
= fRYFEE: AL 1RSSR EHEL

= FE20mVASALIY, PREKAJof fset FU AT YE AR/, IR ERiA &, Al RE
A PR L R

= BPTTR: KT SRR ERR

= RS R A
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N

12

M ADCHI B AL R Z /N T-8ALADC

N

ADC Number of | Dynamic
Resolution | Steps Range

8 256 48 dB

12 4096 72 dB

v Quantization Error ="

/ \ 1“ v
‘," l‘_.‘ ".'

v" :

VARKE FE I v A RN

LeCroy




EAR4LADCH

N Ol

==

[R— m—

IR

= ERMHERE T EE D EE

Smallest Voltage

Step

Full Scale

80V 3125mV 19.5mV
40V  156.2mV 9.76 mV
20V /8.1 mV 4.88 mV
8V 31.3mV 1.95mV
4\ 15.6 mV 976 pv
1.6V 6.3mV 390 pv
800mV 3.1mV 195 uVv
400 mV 1.56mV 97.6 uvV
160 mV 625 uVv 39 uv
80 mV 313 VvV 195 uVv
40 mV 156 uv. 9.76 pVv
16 mV 62.5uv. 3.9 uv
8 mV 3.2V 1.95 Vv

= F1267ADCI &8VIE 5, s/ Al ksl 21
L EfE 2L 95 mV, 18AZADCH: /)N K BEAS
231, 3 mV,

VI 1
v) ‘I
/ \

v'12-bit resolution

v’ 8-bit resoluﬁon LeCroy



ADC 5321201 5847 Xt kL

File Vertical Timebase Trgger Display Curs easure  Math  Analysis  Utilities Help

= i FH8{7 ADCHI 7% 2% A1l
127 ADCHI 7= s il &

; — A FLIR IR V7 % A U UL

1 1 1 L T e , ANFEFADCE RS HA

1 . Xt o A O B 111 =] I = 1E

P1:pkpk(Z2|
183 mV|

1 = EIABLI/RI A L2678

e R A TN H AL
— R EOL, (HZ NN =L
Fle Vetcsl Tmebase Tigger Display Cursors Measure Math Anlysis Uiltes Hel %5{%% - Tﬂj‘% ﬁ‘;“g'll%' % \E‘[A

) 22
= BAL N AR N A260 NP A
=15 20 1 IR IR 37 9 1
g Ui A
= 8 bit=165 mV

= 12 bit =134 mV

rigger (8
500 mV/div, 1.00 ps/div |Norm.  1.620 V
0.00 mV! 1 10 kS 1GS/s |Edge Positive

v'12 Bit Scope
WayvsRaaner HRO 6 Zi LeCroy
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WaveRunner HRO 6Zi:12{7ADCSZR}/RyEEE, tH FmE—

Model
WaveRunner WaveRunner
HRO 647Zi HRO 66Zi

Bandwidth 400 MHz 600 MHz
Channels 4 4
Resolution 12 12
Sample Rate (All 2 GS/s 2 GS/s
Ch)

Max Sample Rate 2 GS/s 2 GS/s
Standard Memory 64 Mpts/ch 64 Mpts/ch
(per ch)

Max Optional 256 256
Memory (per ch) Mpts/ch Mpts/ch

N

2 LleCroy



ANERL Amv/divi},20MHzE 55 55 H1] B i Bl 82 3R

File ™ Vertical  Timebase

Trigger Display Cursors

Measure

Math  Analysis

Utilities

Help

Default:

Measure P1:pkpk(C1)
value 608 u\v
mean 598.94 pVv
min 524 uV
e 720 uv
sdev 2910 uv
num 2.966e+3
status =
Trace On Vertical Scale Offset
Scale V/div Offset
1.00 mV A TV
Var. G
ar.a‘” o Zero

Actions for trace C1

==t G

Measure Zoom

Ca@npany Confidential

G

File Vertical Timebase Trigger

Display Cursors Measure Math  Analysis

Utilittes Help

1247

Default: US%D

&

Measure P1:pkpk(C1)
value 1.1 mV
mean 1.076 mV
min 937wV
max 12 mV
sdev 55 uv
num 2.968e+3
status v

Thase  0.00 mg

2.00 msidiv | Stop  0.00 mV|

5MS 250 MS/s/[Edge Positive

C1 Close

Trace On Vertical Scale Offset Coupling Bandwidth Probe Pre-Processing
Scale V/div Offset 1< Coupling Bandwidth Probe Attenuation Averaging - Interpolation
1.00 mv . 0.0 mv Z S DCIMO ] | 20MHz ] =1 1 sweep Linear
Var. Gain . Deskew Noise Filter (ERes)
w Zero v None
Actions for trace C1
+= f O JHE ¢ 1= - e
Measure Zoom Math Decode Store Find Scale Label Probe Cal

712312011 9:56:37 PM

roy




File

Vertical

Trigger

Display  Cursors

Measure

Math  Analysis

Utilittes Help

Measure P1:pkpk(C1)
value 512 mv
mean 5.3783 mV
min 4.84 mV
max 5.96 mv
ELEY 236.2 uV
num 207
status v
Vertical Scale
Scale V/div
10.0 mV 2

Var. G
w B2

Actions for trace C1

==t G
Measure Zoom

Ca@npany Confidential

File  Vertical

Timebase

Trigger Display Cursors Measure Math  Analysis

Utilities Help DEENE US%D

Measure P1:pkpk(CT)
value 10 mV
mean 10.16 mV
min 9 mV
max 11 my
sdev 617 wv
num 206
status v
Thase  0.00 mg
200 ms/dw| |Stop 0.0 mV
5MS 250 MS/s [Edge Positive
Close
Vertical Scale Offset Coupling Bandwidth Probe Pre-Processing
Scale V/div A Offset - Mgl Coupling ¥ Bandwidth Probe Averaging
10.0 mV 0mv ociMa | C20MHz | =10 1 sweep
Var. Gain Deskew Moise Filter (ERes
e B2 wn|[<7
Actions for trace C1
== e i =g (. -
Measure Zoom Math Decode Store Find Scale | MNext Grid Label Probe Cal

712372011 10:10:21 PM
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VADCTR IS E1.TVE

IR SR RR

Measure
value
mean
min

max
sdev
num
status

histo

10.0 mV|
0.0 mV ofst

P1:rms(C1) P2:sdev(C1)
47 mV 47 mV
4939 mV 4932 mV
40 mV 39mv

54 mV 54 mVv
283 uVv 285 uv

101 101

v v

e kbl o RN

C@mpany Confidential

Q

P3:pkpk(C1)
32 mv
32.56 mV
26 mV

35 mVv

1.53 mV

101

v

1]

mV
Positive

LleCroy
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12

VADCR Y S E1. TV RS R

Measure
value
mean
min

max
sdev
num
status

histo

100 mV
0 pV offsef

P1:ms(C2)
223 mV
24091 mV
206 mv
281 mV
224 2 wV

101
v
o

P2 sdev(C2) P3:0kpk(C2)
223 mV 1931 mV

23905 mV 201165 mV
2.06 mV 18.03 mV

278 mV 23.07 mV

219.2 wv 1.3432 mV

101 101

v v
A

C@npany Confidential

0

P4--. P5:- - - P5--- PT--- P8---




{5 FH A s A& B S R Sk B e g

Xt FE HE Mz BT Wr WE EF§

Measure P1:pkpk(C3)
value 2.88mv
EE 28633 mY
i 262 mv
326 mv

1259 pv

10/2912007 10:53:27 AM




fE A1 iR Sk B iR (20MYERIE TS S

XF BB HE ftx BT b WE E§ ot XFAIE

Measure P1:pkpk{C3) P2:rmsi{C3)
value 960 pv 267 pv
mean 1.0380 mY 29420 pv
min 896 pv 199 pv
max 1.22mvy 333 pv
sdev 62.4 pv 25.91 pv
41 41
v v

.: iE

2.00 mvidiv _ gz -44mv

0 pv offset 1.00 MS 200 MSis |[Edge 1E

i
Fasbig

HTITH , Rz ‘r‘%ﬁ T4k
‘ 0.0 mv | ‘A 20MHz . 1 Sweeq;ﬂ

‘ IFERS ’\‘/ ”E.*E ‘ - PG |

T BIE 3691 IgEEkEs (ERes)

—=; [ N (RIS (S ’“Eaf il < e &
g | @k | , e EEAE - | OaE *1 _

10/29/2007 10:55:37 AM




1R R LN =1.8VHE IR

X+ 2E HNE f= T

Measure
value
mean
min

masx
sdev
num
status

c3

5.00 myidiv
0.00 mY ofst

P1:pkpk(C3)
21.0 mv
21.387 mY
19.7 mv
250 mv
960 pv

104

v

Hitr E

P2:rms{C3)
1.32mv
1.3179 my
1.29 mv
1.33mv
7.6 v

104

v

TE

/73\

i

EHTE

#eh

500 psidiv | @2h
1.00MS 200 MSfs |Edge

10/29/2007 10:55:09 AM




1R LN E=1.8VHEIR

XF BB MHE ftm BT b WE E§ ot XAIE #Bh

Measure P1:pkpk(C3) P2:rms{C3)
value 6.59 my 795 pv
mean 6.7017 m¥ 797.58 pv
min 6.34 my TIT Y
max 7.49 mY 823 pv
sdev 239.0 pv 8.06 pv
78 78
v v

——

2.00 mvidiv 500 psidiv B30 -44mY

0 p¥ offset 1.00 ME 200 MSis |Edge na

‘. 25

— _ R Fsb3g
HATTH {AA5HE w12 i T4t
\ 2,00 my | \A 0.0 my _] V\— 20MHz _ -

1 sweep ‘

DE30 i ’ |~ ' ' 48
A 4 | P
W L] [ T |

T BIE 3691

147823 (ERes)
=t {—N\—{ ‘ i ‘ Y ’g% { am BLFR =
we | @ | EE ARE3 mE REAE i eE .

10/29/2007 10:55:25 AM
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PPO66 LR ‘L iRk

BImRdRsL, 7.5 GHz 7 9E.

el e S ENL PN EEaR L

A PABRAE20/10/ 145 35 06 I HR 4T
Pedthitn] RUEAY, M55 S HE R R EE
CIYNERs)

N /NT0. 25pf

AJ T i R A R e 1

LleCroy



#k LRSS s Bl

LleCroy




B R

LleCroy




