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System History

Release Date Contents Remarks
2020-03-11 H5AN8G6NCIR-VKC U503
2020-03-18 H5AN4G6NBIR-VKC U505
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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 H5AN4G6NBJR-VKC

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

DRAM Density 4Gb

DRAM pieces 2ea

DRAM Width x16

= Equipment & Test Condition

Oscilloscope KEYSIGHT DSA91304A

Probes 1169B

Temperature 25°C

VDD / Vref-CA 1.200V / 0.600V
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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



]
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
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I Signal Integrity Test Result (Clock)

m CLK VIX

Keysight Infiniium : Tuesday, March 10, 2020 5:08:32 PM Reysight Infiniium : Wednesday, March 11, 2020 5:23:43 PM
c E
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200 mv 750 mV

600 mV

200 mVv 450 mV

=400 mv 300 mv

-600 mV 150 mv

=800 mv F
100ns 1 8 r 200 ps 0s 200 ps 400 ps 600 ps 800 ps

@ [200 ps/

(%) Results: Measurements (Measure All Edges)

610.86 mV

200ps 400 ps 600 ps 800 ps

Results: Measurements (Measure All Edges)
754.02 ps
37020 ps
37970 ps
44146 mV
~477.08 mV

Fanoe Mochn) | Sadev | Comt | ]

689.03 mV 158.82 mV' 10.9755 mV 12623

[Fonge blac i | StaDev | Coumt | ]
6692 ps 53838 ps 322720
59.18 ps 48325 ps 322755
5349 ps 43867 ps 322720
142.06 mV 169710 mV 10085
146.28 mV 14.6189 mV 10085

Measurement Measurement

7575755 ps @ Crossing(1-2)
3757368 ps
3818386 ps
470452 mV'

-471.569 mV/

727.08 ps
34643 ps
35546 ps
397.62mV
52429 mV

79401 ps
40561 ps
40894 ps
539,68 mV.
-378.02 mV

6179333 mV__ 53021mV
@ + width(1)
© - width(1)
@ Viop(l)

@ Vhbase{l)

Clock Cycle Time (tCK)
Clock High Level Width (tCH)
Clock Low Level Width (tCL)
Clock Period Jitter (JIT_per)
VIH diff(ac)

VIL diff(ac)

Clock VIX

0.750ns
364ps(0.48tCK)
364ps(0.48tCK)
-38ps
0.180V

0.480V

0.833ns
394ps(0.52tCK)
394ps(0.52tCK)
38ps
-0.180V
0.720V 8

0.758ns

376ps (0.496tCK)
382ps (0.504tCK)

-30/ 36

0.470V

-0.472V
0.530V / 0.689V

Spec. i
Spec. i
Spec. i
Spec. i
Spec. i
Spec. i
Spec. i
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I Signal Integrity Test Result (Command / Address)

m CS#_U505

Infiniium : Tuesday,

SEa| [BIILIAA | SEOW BWIL

-120ns

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

X12)
x2(2)
axX

178X

-198.000 ps
00s

198000 ps
50505 GHz

Demos Help

510.000 mV
690.000 mV
180.000 mV
909.091 MV/s

120 ns

m RAS#_U505

Jo.0s

528.000 ps
528000 ps
1.89394 GHz

535.000 mV
665.000 mV
130.000 mV
246.212 MV/s

SK Hynix CONFIDENTIAL

120 ns

Unit: ps

Max

Cs#

RAS#

tIS(Base)

55 ps

198ps

746ps

Spec. in

tIH(Base)

80 ps

330ps

528ps

Spec. in

SI(’P
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I Signal Integrity Test Result (Command / Address)

m CAS#_U505

Keysight Infiniium : Tuesday,
B

m WE#_U505

Keysight Infiniium : Tuesday, March 10,
B

March 10, 2020 5:18:12 BM

2020 5:22:59 PM

-120ns

1.20 ns
6\300 ps/ HB.O s Z
(% Results: Markers
X163 005 535.000 mV
x23) 537.900 ps 665.000 mV
ax 537.900 ps 130.000 mV
/8% 185908 GHz 241.681 MV/s

-600 ps 600 ps 1.20 ns
6\300 ps/ HB.O s Z
| Results: Markers
X163 005 535.000 mV
x23) 570900 ps 665.000 mV
ax 570900 ps 130.000 mV
/8 175162 GHz 277711 MV/s

Unit: ps Min

Max CAS# WE#

tIS(Base) 55 ps

752ps 733ps Spec. in

tIH(Base) 80 ps

- 538ps 571ps Spec. in

10 SI(’P



l Signal Integrity Test Result (Command / Address)

SK Hynix CONFIDENTIAL

AY/AX 249329 MV/s

Parameter Measurement Remark
Unit: ps Min Max ADDG6

tIS(Base) 55 ps 650ps Spec. in

tIH(Base) 80 ps 521ps Spec. in

11

Slﬁy nix



ix CONFIDENTIAL

I Signal Integrity Test Result (Data strobe / Data)

m VIHL_AC_U505_DQL m VIHL_AC_U505_DQU

Keysight Infiniium : Wednesday, March 11, 2020 5:01:57 PM ight Infiniium : Wednesday, March 11, 2020 5:17:12 EM

File Control Setup Display Trigger Measure Math Analyze Utilities Demos Help

3/ | Seal swiL

SEOW |BI[LDA | SESIW Wil

-500 ps
Zone Logic

©woopss oo

100 ps/

Results: Markers

X1B)  -500.000 ps
X2B) 500000 ps
X 00

X -

x1B) -500.000 ps 578.000 mV.
x2E) -500.000 ps 112000 vV
X [ 542.000 mV.

Unit: mV Min Max DQL DQU

VIHL 150 mV - 532mVv 542mV Spec. in
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I Signal Integrity Test Result (Data strobe / Data)

m TdIPW_U505_DQL m TdIPW_U505_DQU

Heysight Infiniium : Wednesday, March 11, 2020 5:03:41 PM ight Infiniium : Wednesday, March 11, 2020 5:13:17 EM

File Control Setup Display Trigger Measure Math An

3/ | Seal swiL

SEOW |BI[LDA | SESIW Wil

-500 ps
Zone Logic

©woopss oo 100 ps/

Results: Markers
X1@)  -100000ps
x2E) 164.000 ps
X 264,000 ps
/8% 37879 GHz

X1B)  -116000ps
X2B) 170000 ps
BX 286.000 ps
AX 34965 GHz

Unit : ps Min Max DQL DQU

TdIPW 211 ps (0.58 UI) - 286ps 264ps Spec. in
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I Signal Integrity Test Result (Data strobe / Data)

m TdIVW_total / VAIVW_total_U505_DQL

Keysight Infiniium : Wednesday, March 11, 2020 5:04:55 PM
-

SOl [BOIUAA | SEBlN Bl

-100 ps

("% | Results: Markers
-12.000 ps
67.000 ps
80,000 ps
12.500 GHz

0:22U1

Vcent.DQ + 60mV

Vcent DQ -'60mV

794.000 mV
914.000 mV
120.000 mV
150000 GV/s

X |_|: Spec. Zone
m TdIVW_total / VdIVW_total_U505_DQU

SEDI [EIIUAA | SESW BWiL

-500 ps -400
Zone Logic:

-8.000 ps
72000 ps
80000 ps
12500 GHz

SK Hynix CONFIDENTIAL

Vcent_DQ + 60mV

Vcent_ DQ --60mV.

789.000 mV'
909.000 mV/
120,000 mV/
150000 GV/s

Unit : ps, mV Min Max DQL DQU
TdIVW_total - 80 ps (0.22 UI) Spec. In Spec. In 1 UI = 364 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_U505_DQSL m tDQSS_U505_DQSU

Keysight Infiniium : Wednesday, March 11, 2020 5:08:33 PM

: Wednesday, March 11, 2020 5:14:47 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 800 mv
120ns L. -150 ns -120ns
Zone Logic

120ns

120ns -150 ns -120ns

120ns

oov
oov
oov
23310023 GHz 00V/s

0oV
0oV
0oV
11655011 GHz 00V/s

Unit : ps Min Max DQSL DQSU

-205 205

43ps 86ps Spec. in
(-0.27tCK) (+0.27tCK)

tDQSS

15 SK
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