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4.4. DSP [Pass] / [Eaill

4.4.1. Clock [Pass]

Goal:
Qualify the DSP board clock

Initials JVA Board release: RO1
Date 24-10-2012 SN 12-28-001-828
POC release N/A

Measurement setup:

Master: Setup 1 — no master
EEQDM: Setup 1 — default
Method:
. Follow the measurement preparations as described with the setup.
. Measure at clock target
o DClevels
o Duty cycle
Results:

1.0nsldiv_200GS/s ET 5.0paipt

(et 200mv_oftset:soomv 500 8256 ) Q) s3.96mv A Qi X s0smv
Q@ 1osav
@ 1ov

QD 0.0V Ofset:S4smy_ %00 820G )
Mo Win_ Max  StDov_ Count info |

@D [V i R X O R N |
@ i [S6omv_[sseesmem [seom [seom oo Jio | |

vvvvv

Vaive  Mean in Max
@D P [aTses  [avarsrp 13y farsp  [iiisr et

Figure 4-175: DSP_CLK_U300_max_min Figure 4-176: DSP_CLK_U300_jitter
Goal: Determine Sl of DSP_CLK input at the DSP. Goal: Determine jitter of DSP_CLK input at the
DSP(informative)

S1 (PA2596): DSP_CLK@U300 (Via near L19)
Scope DPO7254; SN1799 S1 (PA0786): DSP_CLK@U300 (Via near L19)
Scope DPO7254; SNO747

Parameter Value Measured
Vi <0.24V 0.054V Parameter Value Measured
Vin >0.96V 1.054V Period jitter | N/A 28.75ps
Vmin >-0.3V '0056V
Vinax <1.5Vv 1.16V Conclusion: Jitter is small as expected
Duty cycle 40..60% +50.44 %

-49.56 %

Conclusion: DSP Clock is OK

Conclusion: clock of the DSP is OK

4.4.2. JTAG [Pass]

Goal:
Qualify the DSP JTAG (only functional)

Initials MVK Board release: RO1
Date 2012 SN 12-28-001-828
POC release N/A
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@DV Offetsv 500 4256 |(@Dsoony i) 00ps [T YAr] S @'V Omettsv %00 8256 |[ D soomy @D 000 N @X 14 25owd 20,08 1T 25.0papt
@1V o1 w0 8256 Os || Qapaov @ 22m @v o1 w0 42 Ol Qapaov @i Trig Oby: 1 events Stopped
@1y G stoms @1 ) 23 TG /19 769 acas RL1O
@) <28 5T1Mvie Q) 3571w Ao November 01,2012 1101:38

@) I7.510MVis (L) 31.348MHz

Figure 4-187: HPI_READ_DATA_SETUP_timing

@1V Offetisv 500 8,256
@1V oty w0 B2ss s || qap
o

Figure 4-188: HPI_READ DATA_HOLD_timing
Goal: Verify HPI timing at FPGA
S1 (Ye, PA2596): FPGA_CLK@100 (P21)

S2 (Ye, PA2596): HPI_D1@U100 (A18)
Scope DPO7254; SN1799

Figure 4-189: HPI_READ_RDY_SETUP_timing

@'V Omectsv %0 G236 |(QEp2ev ) wops w1 Somaidry 20,008 T S00t/pt
@'V 01V 20 256 Oy || g scomy @ 15 Trig Oiy: 1 events Stopped
@ v Q) 145 G /15 628 acan RL100K
@) 104003uvie | () 87 336MMz At November 01,2012 110520

Figure 4-190: HPI_READ RDY_HOLD _timing
Goal: Verify HPI timing at FPGA
S1 (Ye, PA2596): FPGA_CLK@100 (P21)

S2 (Ye, PA2596): HPI_HRDY_n@U300 (H17)
Scope DPO7254; SN1799

Param Req. Measured Remark Param Req. Measured Remark
tsu >10ns Data setup tsu >10ns Rdy setup
th( >0ns Data hold th >0ns Rdy hold

Conclusion: Timing is OK

Conclusion: Setup time violates with constraining in UCF.
But the ready signal is threated asynchronous in the FPGA
so there are no real timing requirements = Pass

Conclusion: HPI Timing and Sl is OK

4.4.4. DRAM [Pass] / [EEIE

Goal: Verify Sl and of the DRAM interface

Initials

JVA SN

12-30-011-400

Date 04-12-2012

POC DSP

Measurement setup:

Master: Setup 1 — no master
EEQDM: Setup 1 — default
Measurement:

e Power EEDQM
e Create DRAM Activity (DSP Code)

» Use Tektronix DDR Analysis tool to analyze the DRAM interface
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4.4.4.1 Voltage levels [PASS]

Goal: Measure the voltage levels, slew rate and jitter of the DDR interface.

4.4.4.1.1.Clock Sl

Confidential

Initials JVA

SN

12-30-011-400

Date 04-12-2012

POC DSP

read/write loop

Debug version with

Measurement remarks:
e Measure CK on DRAM

 CK must be measured single ended and differential according to the picture below

31— Vinfoc) MAX!

WooQ = 1.8V

1075V

(T — I .

Vieloc®  Vix(ac)

08y T

Vio(oc)®
| Wio(a)8®
¥ l

Vinfoc) MINT

A @/ 900mv.

1.onsidiv 100GS/s ET 10.0ps/pt

Figure 4.191: DDR_CK_DC
Goal: Verify the crossing levels of the DDR2 clock

S3 (Pu, PA827): DDR_CK_P@ U501(J8)
S4 (Gn, PA828): DDR_CK_N@ U501(K8)
Scope SN2848

@ 9o OMeta0ony %0 W00 | gy
@D 200V 0900mv_ 500 440G O || gy s oumy
-

Figure 4.192: DDR_CK_AC

Goal: Verify the AC voltage levels of the DDR2 clock

POC FPGA: B160

S2 (Pu, PA827): DDR_C

U501 (J8)

Kp@
S3 (Gn, PA827): DDR_CK_n @ U501 (K8)

Scope SN2848

Parameter Required Measured
Vinpc Max | <2.1V 1.98Vv Parameter Required Measured
Min > -300mV -156mV V|DYAQ Max <21
Vip.oc Max | <2.1V NA Min > 500mV
Min | >250mV )
Vixac | Max | <1075mV PASS Conclusion:
Min | >725mVv The voltage levels are OK
Note: the VID(DC) is the minimum value when the
differential signal is static incase if there is an overshoot
or undershoot in the signal.
No overshoot and undershoot, measure VID(AC)
Conclusion:Voltage levels are OK
The single ended voltage levels are OK
QRD EUV EtherCAT Quad Drive Module - Design 15 January 2013
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@ Ovcye: [IorxJsoorores Wrsam wer param Jiovas ||

Figure 4.193: DDR_CK _DUTY_CYCLE
Goal: Verify the frequency and duty cycle of the clock

S1 (Ye, PD2375): DDR_CK @ U501(J8/K8) (differential)
Scope SN2848

Measured
49.99%
50.01%
150MHZ

Required
>48%
<52%
150MHz

Param
-Duty-cycle
+Duty-cycle
Frequency

Conclusion:
Duty cycle and frequency are OK (multiplier set to 12)

(@ omviey %0 fys00 Q@ 0omv @D %0300 (R oov |[40.0parer 2575 €7 so0mupt

QD soomv QD 008

@ rov QD 10s.sps
. @

(g womvian %0 4300 || Qi) soomyv

Figure 4.194: DDR_CK_RISE

Goal: Verify the slew rate of the clock
POC FPGA: B160

S1 (Ye, PD2375): DDR_CK @ U501(J8/K8) (differential)
Scope SN2848

Figure 4.195: DDR_CK_FALL

Goal: Verify the slew rate of the clock
POC FPGA: B160

S1 (Yel, PD2375): DDR_CK @ U501(J8/K8) (differential)
Scope SN2848

Param Required Measured

Param Required Measured

Rise Used for derating 4.68V/ns

4.92V/ns

Fall Used for derating

Note that the measurements are done with a differential
probe so the slew rate must be divided by 2.

4.4.4.1.1.1.Clock Jitter [[ESIH
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Figure 4.196: DDR_CKO_PERJITTER_MAN

Goal: Measure the period jitter using the Manual method

(informative)

S3 (Pu, PA2366): DDR_CK_p @ U501(J8)

Scope SN2848

Param Required Measured
TPJ(max) -100p3 < TPJ(max) < 167 (pk-pk)
100ps

Conclusion: The peak peak period jitter is within
requirements but on the high side

€T 450mVidiv
21N 450V 200ps

500 Bu13.06
-1000ps 1.0ns

Confidential

| 1.0psidiv  50.0GSIs
Single Seq 1

1 acqgs

20.0psipt

RL:500k

Man December 06, 2012

Description Mean Std Dev Max Min p-p Max-cc Min-cc
tJIT(per), CK. NA NA 93.711ps -87.383ps NA NA NA
tJIT(duty), CK NA NA 61.827ps -58.027ps NA NA NA
tJIT(cc), CK 2.0161fs 29.286ps 8.88p: -124.12ps 263.00ps 222.40ps -231.36ps
tERR(2per), Cl A A 0.22ps -145.35ps A A A
tERR(3per), Cl A A 3.73ps -175.78ps A A A
tERR(4per), Cl A A 0.30ps -192.25p: A A A
tERR(5per), Cl A A 46.67ps -242.30ps A A A
tERR(6-10per), CK A A 448.78ps -427.11ps A A A
tCH(avg), CK 501.11mtCK(avg) 106.05utCK(avg) 501.41mtCK(avg) 500.73mtCK(avg) 682.69utCK(avg) 37.818utCK(avg) -31.491utCK(avg)
tCL(avg), CK 498.89mtCK(avg) 106.05utCK(avg) 499.27mtCK(avg) 498.59mtCK(avg) 682.69utCK(avg) 31.491utCK(avg) -37.818utCK(avg)
Figure 4.197: DDR_CKO_PERJITTER
Goal: Measure the period jitter using the DPOJET (DDR Software)
S1 (Ye, PD2375): DDR_CK_p @ U501(J8/K8) (Diff)
Scope SN2848
Param Required (DDR-800) Required DDR-400 Measured
tJIT(per), CK Min: -100ps Min: -125ps -87.383ps
Max +100ps Max +125ps +93.711ps
tJIT(duty), CK Min: -100ps Min: -125ps -58.027ps
Max +100ps Max +114 ps 61.827ps
tJIT(cc), CK Max 200 ps Max 250 ps
tERR(2per), CK Min: -150ps Min: -175ps -145.35ps
Max +150ps Max +175ps 120.22ps
QRD EUV EtherCAT Quad Drive Module - Design 15 January 2013
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tERR(3per), CK Min: -175ps Min: -225ps

Max +175ps Max +225ps
tERR(4per), CK Min: -175ps Min: -250ps

Max +175ps Max +250ps
tERR(5per), CK Min: -175ps Min: -250ps

Max +175ps Max +250ps
tERR(6-10per), CK Min: -300ps Min: -350ps

Max +300ps Max +350ps
tCH(avg), CK 0.48..0.52 tCK (avg) 0.48..0.52 tCK (avg)
tCL(avg), CK 0.48..0.52 tCK (avg) 0.48..0.52 tCK (avg)

Conclusion: Jitter is too high (even when the DRAM is only doing refresh cycles).
Input clock jitter and supply noise are OK

Conclusion:

4.4.4.1.2.DQS [PASS]

Initials JVA SN 12-30-011-400
Date 04-12-2012 POC DSP

Measurement remarks:

1.150mv

1.025mv

936mV
atamy
800mYy
B8ZmMY

B64m\Y —

Vi -
VREF

[N

775mv

B50mVY

ViL(og)

Vi(ag)

— VIHAC)

Virioe)

VREF + AC noise
Vier + DC error

DE error
AC noise

Measure DQS as close as possible to the BGA balls
Use P7313 for measuring DQS

[ 200mv_Otmset900mv 500 849G [ gy 102sv ‘A-/»--v
NorsOoy: @
-

T7502my

Vaiue

Mesn o Msx  StDev  Count o
Tie

‘---

[Eorev
|- [S5eemv

I O 2 ]
[3% 0000t [3360m [3360m o0 Jis |

Figure 4.198: DDR_LDQS_WRITE

Goal: Verify the crossing levels of the DQS

S3 (Pu, PA2366): DDR_LDQS@ U501(B7)

Ty

Value  Mean win Max
x  [otev Jaoveress 1oz fozs  Joom  Joro | ||
in  [360.0mv_|35083812m [3720m [3360m [savsm Jero | ||

Figure 4.199: DDR_L DQS_READ
Goal: Verify the levels of the DQS (reduced drive strength)

S3 (Pu, PA2366): DDR_LDQS@ U300(T14)
Scope SN2848

Scope SN2848 Param Required Measured Remarks
Vinac <2.1V
Param Required Measured ViLac >-0.3V Zoomed in
Vinac <21V Vinoc > Veer+ 0.125
ViLac >03V ViLoc < Vrer—0.125
N > Vger+ 0.125
ViLpc < Vgrer— 0.125 Conclusion: Levels are OK
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Conclusion: Some crosstalk cause by the data signals but
outside the threshold levels (cursors). The undershoot
(caused by the crosstalk) is too high but within absolute
max values (-0.5V) & OK

[ «0.0mv Othat900mv 500 4400

Vave  Mean  Mn Mm siDw
@ v fiow Jioe  Jow [ e e
L O N T o U )

- e 0w Coumt_wio |
@ frow o Jom rw e Jus [P
P A T U )

Figure 4.200: DDR_LDQS_RISE
Goal: Verify the slew rate of the DQS

S3 (Purple, PA2366): DDR_LDQS @U501(B7)
Scope SN2848

Figure 4.201: DDR_LDQS_FALL
Goal: Verify the slew rate of the DQS

S3 (Purple, PA2366): DDR_LDQS @U501(B7)
Scope SN2848

Param Required Measured Param Required Measured
Rise Used for derating 2.609V/ns Fall Used for derating 2.931V/ns
Conclusion: DQS is OK
4.4.4.1.3.DQ [PASS]
Initials JVA SN 12-30-011-400
Date 05-12-2012 POC DSP

Measurement remarks:

 Measure DQ as close as possible to the BGA balls
* DQ must be measured single ended according to the picture below

1.150mv T ViHiaz)

1,025mv : L A ViHDG)

B /
Stomy < var- g note
900my =+ Vier 4 DC error
B8ZmY -~ Vi - DC error
. ~— VREF - AC noise
B64mY | ]

775mv + S — ViLog

B50mVY - ViLacy

e tpy nominal slew rate for a rising signal is defined as the slew rate between the last
crossing of Vi pc) max @nd the first crossing of Vrerpc). Ton Nominal slew rate for a falling
signal is defined as the slew rate between the last crossing of Viypc) mn @nd the first
crossing of Vger (o). For more information see the picture below
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CK

CK#

VooO

WViH{ac) MIN

rer to AC

region »

WViH{pc) MIN

Nominal
slew rate

Vrer(Dc) -

Nominal
slew rate

Vi{oe) MAX

Vrer to AC
region

Vi(ec) MAX

Vss

— o DTF | N G —

o st 8 s, s it sttt ot i |
e S

[ X 0o J[2omiche sa00sn 2000wt 300my_ofsets00my_500 846 | @ 10257

Stoppes - 5oy
o7 924 e Ru1ox - 20096
Auto December 95,2012 113650

Figure 4.202: DDR__DQ_WRITE Figure 4.203: DDR_DQ_READ

Goal: Verify the voltage levels of the DQ. DQ is measured
Goal: Verify the voltage levels of the DQ. DQ is measured | while reading

while writing
S3 (Pu, PA2366): DDR_DQ @U300(U15)
S3 (Pu, PA2366): DDR_DQO @U501(B9) Scope SN2848

Scope SN2848

Param Required Measured Remarks
Param Required Measured Vinac <21V Zoomed in
VIH,AC < 21V VIL,AC >'0.3 V
ViLac >-0.3V ViHpc > Vger + 0.125
VIH,DC > VREF + 0125 VIL.DC < VREF_ 0125
ViLoc < Vger—0.125

Conclusion: Read DQ Sl is OK
Conclusion: Write DQ Sl is OK

QRD EUV EtherCAT Quad Drive Module - Design 15 January 2013
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Figure 4.204: DDR_DQ_RISE Figure 4.205: DDR_DQ_FALL
Goal: Verify the slew rate of the DQ Goal: Verify the slew rate of the DQ
S3 (Pu, PA2366): DDR_DQO @U501(B9) S3 (Pu, PA2366): DDR_DQO @U501(B9)
Scope SN2848 Scope SN2848
Param Required Measured Param Required Measured
Rise Used for derating 2.597VIns Fall Used for derating 2.532VIns
Conclusion: DQ levels are OK
4.4.4.1.4.Address/Control [PASS]
Initials JVA SN 12-30-011-400
Date 05-12-2012 POC DSP

Measurement remarks:

* Measure Address and control as close as possible to the BGA balls
e Address and control must be measured single ended according to the picture below

1,150mV . — Vinag)
A
|
/
H0zbmy \ 7 VIHDE)
\ /
\ /
| /
| . = Ve + AC noise
900mv = VREF + DC efror
= VREF - DC error
ot ; i | = Vrer - AC noise
864mY I
\ |
\ /
\ /
775mV _— )
650my ¥ )

(g 300mv_Omvetd00mv 500 4406 [ ey 1.025v [ )[20mnicv s00G8w 20000t
- 5oy Stopped
- 20 v 911 scas ROk
Ao December 05,2012 121209
Vi Wem e ww siom o o |
@ v [ov oo [i97  Jie  Jieerm [woi0 |
@ e [Ty 102357150 [100m [e0em [aim (1010 ]
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Figure 4.206: DDR_AO_SI_RISE

wax st0w  coum o |
T esim [z 1
Smom Jresm 1620 J

Figure 4.207: DDR_AO_SI_FALL

Goal: Verify the voltage levels of the address/control

S3 (Pu, PA2366): DDR_AO @ U501(M8)
Scope SN2848

Param Required Measured Remarks
Vinac <21V
ViLac >-0.3V Zoomed in

Vinoc > Vgere + 0.125

ViLoc < Vger—0.125

Conclusion: S| of Address / Control is OK

[ g s0.0mv Offsat-900mv 500 8406 |

- o
v

2.5puid 16750 ET G25tuipt
Stopped
19922 acas

Avto December 05,2012 122257

Figure 4.208: DDR_AQ_RISE

Goal: Verify the slew rate of the address/control signals

S3 (Pu, PA2366): DDR_AO @ U501(M8)
Scope SN2848

Figure 4.209: DDR_AOQ_FALL

Goal: Verify the slew rate of the address/control signals

S3 (Pu, PA2366): DDR_AO0 @ U501(M8)
Scope SN2848

Param Required Measured Param Required Measured
Rise Used for derating 3.738V/ns Fall Used for derating 3.846V/ns
Conclusion: S| of Address /Control is OK
4.4.4.2.Timing [PASS]
Goal: Measure the timing of the DDR2 interface
Initials | JVA SN 12-30-011-400
Date 05-12-2012 POC DSP
4.4.4.2.1.Address/Control [PASS]
QRD EUV EtherCAT Quad Drive Module - Design 15 January 2013
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Measurement remarks:

WViH{ac) MIN

ViH{pc) MIN

Vi{oe) MAX

Vi(ec) MAX

10

Measure Address and control as close as possible to the BGA balls
Address and control must be measured single ended

tis is referenced from Vyc for a rising signal and V ac, for a falling signal, while t;s is
referenced from V¢, for a rising signal and V¢ for a falling signal (see the figure

below).
CK

CK#

WooO

Rer to AC
region

Nominal
slew rate

Vrer(Dc) -

Neminal
slew rate

Vss

Vrer to AC
region

— .| oTF

DTR

Confidential

If the differential CK slew rate is not equal to 2 V/ns, then the baseline values must be
derated as seen in the table below
If the single ended address/command slew rate is not equal to 1 V/ns, then the baseline

values must be derated as seen in the table below

Signal Measured Slew Rate Slew rate derating Derating value Remarks
according to Ref [3.1] table
29
CK,CK# 2.34V/ns=4.68ns/2 2.0VIns Derating setup: +150ps A lower slew rate
Derating hold: +94ps corresponds to a higher
setup/hold margin
Address 3.846V/ns 4Vins A higher slew rate
corresponds to a higher
setup/hold margin

oW

‘wmﬂu.

%0 4125 gD oo
- soomvien P

%0 4400

@ 105y G 37090
@) 27e 352V () 26961200

Figure 4.210: DDR_AO_SETUP

Goal: Verify setup time of the address/control bus

S1 (Ye, PD2375): DDR_CK @ U501(J8/K8) (diff)
S3 (Pu, PA2366): DDR_AO @ U501(M8)
Scope SN2848

Figure 4.211: DDR_AO_HOLD

Goal: Verify hold time of the address/control bus

S1 (Ye, PD2375): DDR_CK @ U501(J8/K8) (diff)
S3 (Pu, PA2366): DDR_AO0 @ U501(M8)
Scope SN2848
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Param Required Measured Param Required Measured
Tis >0.175ns +150ps T >0.250ns + 94ps
(derating) (derating)

Conclusion: Setup time is OK

Conclusion: Hold time is OK

Conclusion: Address/control timing is OK

4.4.4.2.2 Write timing (DQS to CK) [PASS]
Measurement remarks:

* Measure DQS and CK as close as possible to the BGA balls

@ 2oV 0 41250 O | @Epoov Q@ 350306
D OOV OMet900mY 90 %400 | QY TTesmy QDI
T ey Gl 2

Q) 264 5TV () 341 4090

) 20omVian %0 %1256 Oy || Qoo (2 @/ 200mv )| 1.0mwcte 1
@ 9oV OMet300my 00 4400 || ey 1025v
v ) s

e
Q) 29715 () 209,857

@ 005
-

21708

Figure 4.212: DDR_DQS_CK_SETUP

Goal: Verify the setup time of the DQS falling edge to the
CLK rising edge

S1 (Ye, PD2375): DDR_CK @ U510(J8/K8)(diff)
S3 (Pu, PA2366): DDR_LDQS @ U510(B7)
Scope SN2848

Figure 4.213: DDR_DQS_CK_HOLD

Goal: Verify the hold time of the DQS falling edge from the
CLK rising edge

S1 (Ye, PD2375): DDR_CK @ U510(J8/K8)(diff)
S3 (Pu, PA2366): DDR_LDQS @ U510(B7)
Scope SN2848

Param Required Measured Remarks

Param Required Measured Remarks

>1.33ns 2.929ns 0.2*Tck

TDSS

>1.33ns 3.45ns 0.2*Tck

TDSS

Conclusion: Setup time is OK

Conclusion: Hold time is OK

Conclusion: timing is OK

4.4.4.2.3Write timing (DQ to DQS) [PASS]

Measurement remarks:

* Measure DQS and DQ as close as possible to the BGA balls

e Deskew probes

* tpgp is referenced from Vyc) for a rising signal and V, ac) for a falling signal, while tpyy, is
referenced from V, pc, for a rising signal and Viupc, for a falling signal (see the figure

below).
Das# - — b .
= g
g s L v i
/ \//
’ \
AR \
% = g%,
DQs — st XS
s, | 'DHp Dsy,| 'DHp
Logic levels —— l
______ g:___‘\: e e e e o R
|| E—— j————- I NS 3 | Sy
<
=
: /[ \
H PR NS A W IR B, | H
B4
e i i it .- i b
Vrer levels —— s, DHy, DS, DM,

Vifac) MIN
V(o) MIN
VRer(oc)

Vi(oe) MAX
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If the differential DQS slew rate is not equal to 2 V/ns, then the baseline values must be
derated as seen in the table below
If the single ended DQ slew rate is not equal to 1 V/ns, then the baseline values must be
derated as seen in the table below

5
Signal Measured Slew Rate Slew rate derating Derating value Remarks
DQS 2.609V/ns 2.0V/ns Derating setup: +330ps A lower slew rate
Derating hold: +291ps corresponds to a higher
setup/hold margin.
From Micron datasheet
Table 33
DQ 2.597VIns 2.0V/ns A higher slew rate
corresponds to a higher
setup/hold margin
From Micron datasheet
Table 33
'ﬂ‘mww,,,.\,,.(“ i s e 'Mﬁ_ﬂ,,,w,.ﬂ.m»m - TR , -
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¢« / ¢ X i
’ | ‘{/ '(/ ¥ 4
Benenayr it E e or o 0 o mefn““ﬁwn' NN o ;
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Figure 4.216: DDR_DQ_DQS_WRITE_HOLD_RISING
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Figure 4.215: DDR_DQ_DQS_WRITE_SETUP_FALLING
Goal: Verify the setup time of DQ to DQS

S3 (Pu, PA2366): DDR_LDQS @ U501(B7)
S4 (Gn, PA827): DDR_DQO @ U501(B9)
Scope SN2848

Figure 4.217: DDR_DQ_DQS_WRITE_HOLD _ FALLING
Goal: Verify the hold time of DQ to DQS

S3 (Pu, PA2366): DDR_LDQS @ U501(B7)
S4 (Gn, PA827): DDR_DQO @ U501(B9)
Scope SN2848

Param Required Measured Param Required Measured
Tosb >0.050ns + 330ps 1.36ns(R) ToHb >0.125ns + 291ps 1.68ns(R)
(derating) 1.44ns(F) (derating) 1.56ns(F)
Conclusion: Setup time is OK Conclusion: Hold time is OK
Conclusion: Write timing is OK
4.4.4.2.4.Read timing (DQ to DQS) [PASS]
10 No read timing specified for DSP (only PCB requirements)
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Figure 4.218: DDR_DQ_DQS_READ

Goal: Verify the alignment of DQ to DQS while reading

S3 (Pu, PA2366): DDR_LDQS @ U300(T14)
S4 (Gn, PA827): DDR_DQO @ U300(U15)
Scope SN2848

Conclusion: DQ and DQS are edge aligned as expected

Conclusion: No read timing requirements specified, DQ and DQS are edge aligned

4.4.5. Supply noise [Pass]
Goal: Verify noise on supplies of DSP (without DRAM activity)

Initials JVA SN 12-30-011-373
Date 01-11-2012 POC FPGA R04
POC DSP RO1

Measurement setup:

Master: Setup 1 — no master
EEQDM: Setup 1 — default
Measurement:

e Power EEDQM
* Connect 4 motors to RTME
* Run scrip for all four motors:
o0 ./encoder_commutation X 50 0x803 0x803
e Measure the DSP Supplies.
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Figure 4-219: +3V3_noise Figure 4-220: +1V8 _noise
Goal: Verify noise on DVDD3318 supply of DSP. Goal: Verify noise on DVDD18 supply of DSP.
S1 (Ye, PA2596): +3V3 @U300(P6) S1 (Ye, PA2596): +1V8@U300(K5)
Scope DPO7254; SN1799 Scope DPO7254; SN1799
Param Min Typ Max Measured Param Min Typ Max Measured
Vce 3.15V | 3.3V | 3.45V Ve 1.71V | 1.8V [ 1.89v
Noise 100mV Noise 100mV
Conclusion: Supply noise is OK (same result with DDR Conclusion: Supply noise is OK (same result with DDR
memory test) memory test)
ootk :
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Figure 4-221: +1V2 _noise Figure 4-222: +1V2_PLL _noise
Goal: Verify noise on CVDD supply of DSP. Goal: Verify noise on PLL supply of DSP.
S1 (Ye, PA2596): +1V2@ U300 (J12) S1 (Ye, PA2596): +1V2_DSP+PLL@ U300 (L15/M147)
Scope DPO7254; SN1799 Scope DPO7254; SN1799
Param Min Typ Max Measured Param Min Typ Max Measured
Ve 0.9V 1.2v | 1.32v Ve 1.14V | 1.2V [ 1.32v
Noise 100mV Noise 100mV
Conclusion: Supply noise is OK (same result with DDR Conclusion: Supply noise is OK (same result with DDR
memory test) memory test)
Goal: Verify noise on supplies of DRAM and DSP
Initials JVA Board release: RO1
Date 17-12-2012 SN 12-30-011-410
POC release
Measurement setup:
Master: Setup 1 — no master
EEQDM: Setup 1 — default
QRD EUV EtherCAT Quad Drive Module - Design 15 January 2013
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Measurement:
e Power EEDQM
e Create DRAM activity
e Measure the DSP Supplies.

Result:

Confidential

SoMss  200na/pt

Figure 4-223: +1V8_noise_DDR
Goal: Verify noise on VDD supply of DRAM.

S3 (Pu, PA2366): +1V8 @U501(E1)
Scope SN2848

Param Min Typ Max Measured
Ve 1.7V 18v [ 1.9
Noise 100mV

Conclusion: OK

i 20.0mV Offsot:900mv 10 8y:500M ) Qi) 96.2mv A Qe /9z8mv
(29

Q@ s72mv

Figure 4-224: +DDR_VREF_noise_ DRAM

Figure 4-225: +DDR_VREF _Probe_noise
Goal: Verify noise on VREF supply of DRAM.

S1 (Ye, Passive): +1V8@U300(K5)
Scope SNO747

Param Min Typ Max Measured
Vce 0.882 [ 0.9 0.918
Noise 48mV

Conclusion: ripple is too large. Taken the probe
noise of 37mV into account the ripple is OK and Vcc is
within range.
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Figure 4-226: +1V8 _noise_DSP
Goal: Verify noise on DDR_DVDD18 supply of DSP.

S3 (Pu, PA2599): +1V8 @U300(K5)
Scope SNO748
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Figure 4-227: +DDR_VREF _noise_DSP
Goal: Verify noise on VREF supply of DSP.

S1 (Ye, Passive): +1V8@U300(R6)
Scope SN747

Param Min Typ Max Measured
Vce 1.71vV | 1.8V | 1.89V
Noise 100mV

Param Min Typ Max Measured
Vee 0.882 | 0.9 [ o0.918 r_

Noise 48mV

Conclusion: OK

Conclusion: ripple is too large. Taken the probe
noise of 37mV into account the ripple is OK and Vcc is
within range.

Conclusion: Supply noise is OK

4.5. EtherCAT [Pass]
4.5.1. Clocks [Pass]

Goal:
Qualify the PHYO0/1 board clocks.

Initials JVA Board release: RO1
Date 24-10-2012 SN 12-28-001-828
POC release N/A
Measurement setup:
Master: Setup 1 — no master
EEQDM: Setup 1 — default
Method:
. Follow the measurement preparations as described with the setup.
. Measure at clock target
o DC levels
Results:
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