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System History

Release Date Contents Remarks

2020-03-11 H5AN8G6NCIR-VKC U503
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l Information & Test Condition

s System & Memory Information = System picture

Model Name T99X171T00

Application type OTT Box

PCB Number and Revision Rev.0

Chipset Amlogic S905X2

BIOS Version & Date -

DRAM Part Number H5AN8G6NCJIR-VKC

N R I L e f F =l 1= (e 4 1333MHz (DDR4-2666)

DRAM Density 8Gb

DRAM pieces 2ea

DRAM Width x16

= Equipment & Test Condition

Oscilloscope KEYSIGHT DSA91304A

Probes 1169B

Temperature 25°C

VDD / Vref-CA 1.200V / 0.600V

4 S"?ﬁynix



l Summary & Conclusion

SK Hynix CONFIDENTIAL

Judgment & Summary

PASS

= The clock period time of this system is 0.758ns and operating frequency is about 1320Mhz.
So, we applied with DDR4-2666 criteria value of JEDEC standard.

= This system doesn’t have the power switch. So, we don’t measure power-up sequence values.

Measurement Item Result Remark
Power Up Sequence Check N/A
Power Noise Check Spec In. - No problem.
Signal Integrity Check Spec In. - No problem.

S"éhﬁynix
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Power Noise Check Result

m VDD / VPP / Vref_CA - with DRAM stress test

271 mv 18.0387 mV 1188 mV 62.84 mV 50.95 mV 5.9579 mV
4866 mV 48.8064 mV 3749 mV 5725 mV 19.76 mV 23871 mV
® Vp-plf2) 817 mV 8.1680 mV 698 mV 1059 mV' 361 mV 459.8 pv

VDD TBD 63mV -
VPP TBD 57mV -
Vref-CA < 24mV (VDD%1%) 11mVv Spec. in

* SK hynix measured VDD/ VPP / Vref_CA including AC+DC (Low Pass Filter 20MHz) noise.
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CKE & /RESET Signal Check Result

Level in System Operation | Level in System Operation

viium @ Wednesday, March 04, 2020 4:51:03 PM

ight Inf

s Demos Help

File Control Setup Display Trigger Measure Math Analyze U ies Demos Help E\‘HN

SeAl [BIILIIA | SEAW BWIL

-1.00 ms 05 100 ms 150 ms 200 ms 2.50 ms. 100 ms 150 ms 200 ms 2.50 ms.

Jo.0s

(¥ | Results: Measurements (Measure All Edges)
Measurement | Coment |  Mean |  Mn |  Ma | Range(MacMin) | Sabev | Cownt | ]
119707V 109671V 561.982 mV/ 1.20002 V 638.037 mV 151192 mV
V¥ max(3) 133990V 33572V 129637V 138746V 9109 mV 102565 mV
V min(3) -40.58 mV -17.1387 mV -88.86 mV 105161V 114047V 187.916 mV
Vp-p(3) 138049V 135286V 28L45mV 144523V 116379V 186.730 mV

Ronge Machin) | Swibev | Cout | ]

121163V 12103V 120773V 6.68708 mV 117182 mV
136487V 139962V 133707V 121.00 mV' 17.5679 mV
© Vmin(2) 106676 V 102267V 965.13 mV' 12218 mV' 19.5084 mV
O Vpp(2) 29811 mV 376.950 mV 261.82 mV 206.62 mV' 340879 mV

CKE Level Vmin : -89mV Power-down & Self-refresh mode used.

/RESET Level Vmin : 965mV High state stable




I Signal Integrity Test Result (Clock)

m Clock with differential

Keysight Infiniium : Wednesday, March 04, 202
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Results: Measurements (Measure All Edges)

Measurement

756.03 ps 7575718 ps 72194 ps 79295 ps
3773053 ps 34275 ps 41010ps
380.2665 ps 347.90 ps 40916 ps
57551 mV.
-418.48 mV/

width(1) 385.60 ps
46170 mV
-458.95 mV/

492.805 mV'
-490.732 mV/

41111 mV
-546.63 mV

200ps 400 ps 600 ps

800 mv

600 mv

N 400 mv

200 mv

200 mV

=400 mV

-600 mV

=800 mV
100 ns 1

L)
Rarge(Maxhin) | Subev | Comt | ]

7101 ps 5.7233 ps 358816
6735 ps 49241 ps 358896
61.26 ps 46584 ps 358816
16440 mV 233827 mV 113
12815 mV 16.9977 mV 113

m CLK VIX

Reysight
E

SEW [BIILISA | SEAW AW

) ns

Infiniium : Wednesday, March 04, 2020

-800

)
@ [200 ps/

(%) Results: Measurements (Measure All Edges)

Measurement

@ Crossing(1-4)

616.27 mV. 6152138 mV

548.73 mV

SK Hynix CONFIDENTIAL

600 mV
450 mV
300 mv

150 mv

400 ps 600 ps 800 ps

71
Fange Mochm) | Sadev | Comt | ]

674.68 mV

111607 mV 11373

Clock Cycle Time (tCK) 0.750ns 0.833ns 0.758ns Spec. in
Clock High Level Width (tCH) 364ps(0.48tCK) 394ps(0.52tCK) 377ps (0.498tCK) Spec. in
Clock Low Level Width (tCL) 364ps(0.48tCK) 394ps(0.52tCK) 380ps (0.502tCK) Spec. in
Clock Period Jitter (JIT_per) -38ps 38ps -36 / 35 Spec. in
VIH diff(ac) 0.180V - 0.493V Spec. in
VIL diff(ac) - -0.180V -0.491V Spec. in

Clock VIX 0.480V 0.720V 0.549V / 0.675V Spec. in h-i

wn
~




I Signal Integrity Test Result (Command / Address)

m CS#_U503

Keysight

SEa| [BIILIAA | SEOW BWIL

X12)
x2(2)
axX

178X

-120ns

6\300 ps/ HB.O s
(% Results: Markers

-151.800 ps
00s

151800 ps
65876 GHz

Infiniium : Wednesday,

Control Setup Display Trigger Measure Math Analyze Utiliti

March 04, 2020 4:23:56 EM

Demos Help

100 mV

120 ns

510.000 mV
690.000 mV
180.000 mV
118577 GV/s

m RAS#_U503

x2(3)
AX
WAX

Jo.0s

534600 ps
534.600 ps

1.87056 GHz

665.000 mV
130.000 mV
243.172 MV/s

SK Hynix CONFIDENTIAL

120 ns

Unit: ps

Max

Cs#

RAS#

tIS(Base)

55 ps

152ps

756ps

Spec. in

tIH(Base)

80 ps

350ps

535ps

Spec. in

SI(’P



I Signal Integrity Test Result (Command / Address)
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m CAS#_U503

Keysight Infiniium : Wednesday, March 04,

Control Setup Display Trigger Measure Math Analyze Utilities Demos Help
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-120ns

X1B)  00s

0@ 537900ps
axX 537.900 ps
178X 185908 GHz

2020 4:29:02 PM

m WE#_U503

120 ns

| Results: Markers
X1B)  00s
X2@)  570900ps
axX 570900 ps
178X 175162 GHz

2020 4:33:40 PM

535.000 mV
665.000 mV
120.000 mV
227.711 MV/s

120 ns

Unit: ps

Max CAS#

WE#

tIS(Base)

55 ps

- 736ps

743ps

Spec. in

tIH(Base)

80 ps

- 538ps

571ps

Spec. in

10
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Signal Integrity Test Result (Command / Address)

m ADD6_U503

Keysight Infiniium : Wednesday, March 04, 2020 £:37:51 PM

Y13) 535.000 mV

551100 ps
551100 ps ay
181455 GHz AV/AX 235892 MV/s

Parameter Measurement Remark
Unit: ps Min Max ADDG6

tIS(Base) 55 ps - 686ps Spec. in

tIH(Base) 80 ps - 551ps Spec. in

9

11 SK hynix
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I Signal Integrity Test Result (Data strobe / Data)

m VIHL_AC_U503_DQL m VIHL_AC_U503_DQU

Keysight Infiniium : Wednesday, March 04, 2020 3:23:38 PM

ight Infiniium : Wednesday, March 04, 2020 3:52:45 M

File Control Setup Display Trigger Measure Math Analyze Utilities Demos Help

3/ | Seal swiL

-500 ps
Zone Logic

©woopss oo 100 ps/

Results: Markers
X1B)  -500000 ps
X2@)  -500000 ps
ax 0.

X1(3) -500.000 ps 620.000 mV
x2B) -500.000 ps 112600 V/

X 00 506.000 mV'
X -

Unit: mV Min Max DQL DQU

VIHL 150 mV - 506mV 542mV Spec. in

12 SK
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I Signal Integrity Test Result (Data strobe / Data)

m TdIPW_U503_DQL m TdIPW_U503_DQU

niium : Wednesday, March 04, 2020 3:53:52 PM

: Wednesday, March 04, 2020 3:24:59 PM ight In

File Control Setup Display Trigger Measure Math Analyze Utilities Demos Help

3/ | Seal swiL

=]
3
o
=
o
1
o
<
o
2
a
=
=z
o
o
@

-500 ps
Zone Logic

©woopss oo

X1(3) -104.000 ps 872.000 mV
x2B) 162.000 ps 873.000 mV
AX 266.000 ps oov

178X 3.7594 GHz 00V/s

100 ps/

Results: Markers

859.000 mV'
859.000 mV/
0oV
00V/s

Unit : ps Min Max DQL DQU

TdIPW 209 ps (0.58 UI) - 266ps 266ps Spec. in

13 SK



I Signal Integrity Test Result (Data strobe / Data)

m TdIVW_total / VAIVW_total_U503_DQL

Keysight Infiniium : Wednesday, March 04, 2020 3:26:46 PM
-

File Control Setup Display Trigger Measure Math Analyze Utilities Demos Help

SOl [BOIUAA | SEBlN Bl

("% | Results: Markers
-10.500 ps
68.500 ps
79.000 ps
12.658 GHz

Vcent.DQ + 65mV

Vcent_DQ - 65mV.

812.000 mV
933.000 mV
120.000 mV
151899 GV/s

X |_|: Spec. Zone
m TdIVW_total / VdIVW_total_U503_DQU

Keysight Infini
B

SEDI [EIIUAA | SESW BWiL

-500 ps -400
Zone Logic:

: Marke
-18.500 ps
60.500 ps
79.000 ps
126658 GHz

v, March 04,

2020 3:55:00 PM

SK Hynix CONFIDENTIAL

Vcent.-DQ + 65mV

Vcent DQ - 65m\.._ "

799.000 mV
919.000 mV/
120,000 mV/
151899 GV/s

Unit : ps, mV

Min

Max

DQL

DQU

TdIVW_total

79 ps (0.22 UI)

Spec. In

Spec. In

1 UI = 361 ps

VdIVW_ total

120 mv

Spec. In

Spec. In

Vcent_DQ = AVIHL/2

14
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I Signal Integrity Test Result (Data strobe / Data)

m tDQSS_U503_DQSL m tDQSS_U503_DQSU

Keysight Infiniium : Wednesday, March 04, 2020 3:31:07 PM

: Wednesday, March 04, 2020 3:46:46 PM

1.20 v

900 mv 900 mV

600 mV 600 mv.

300 mv 300 mv

0.0V 0.0V

=300 mv =300 mV

00 mv -600 mv

500 mv 900 mv
120 ns . 150 s 120 ns
Zone Lo

120ns -150 ns -120ns

120ns

oov
oov
oov
37.878787 GHz 00V/s

0oV
0oV
0oV
25252525 GHz 00V/s

Unit : ps Min Max DQSL DQSU

-205 205

26ps -40ps Spec. in
(-0.27tCK) (+0.27tCK)

tDQSS

15 SK
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