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Information & Test Condition

m System & Memory Information m System picture

Model Name K18X001.00

Application type OTT STB

PCB Number and Revision V115

Chipset Synaptics VS-550

BIOS Version & Date -

DRAM Part Number H5AN8G6NDIR-VKC

LN e =i (e J == oA 1333MHz (DDR4-2666)

DRAM Density 8Gb

DRAM pieces 2ea

DRAM Width x16

m Equipment & Test Condition

Oscilloscope KEYSIGHT DSA91304A

Probes 1169B

Temperature 25°C

VDD / Vref-CA 1.200V / 0.600V
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Summary & Conclusion SK hynix
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Judgment & Summary

FAIL

The clock period time of this system is 0.836ns and operating frequency is about 1196MHz.
So, we applied with DDR4-2400 criteria value of JEDEC standard.

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

= The VIX was NOT good and it did NOT meet the JEDEC standard.
It must be improved. (Please refer to page#8)

Measurement Item Result Remark
Power Up Sequence Check N/A
Power Noise Check Spec In. - No problem.
Signal Integrity Check Spec Out. | - The VIX was NOT good and it did NOT meet the JEDEC standard.
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Power Noise Check Result
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m VDD / VPP / Vref_CA - with DRAM stress test

Keysight Infiniium : Tuesday, September 07, 2021 2:17:22 PM

File Control Setup Display ger Measure Math Analyze Utilities Demos Help
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100 ps 100 ps 200 s 300ps 400ps

[ Results: Measurements
o Vp-p(fd) 2484 mV 22,0617 mV' 1349 mV 59.17 mV' 45.68 mV 53794 mV 10000
@ Vp-p(3) 1815 mV 18.2240 mV 15.07 mV 2416 mV 9.09mV 11390 mV 10000
9 Vp-pif2) 14.86 mV 14.2276 mV 730 mV 19.92mV 1262 mV 17080 mV 10000

Parameter Spec (AC+DC) Peak to Peak Remark
VDD TBD 59mV -
VPP TBD 24mV -

Vref-CA < 24mV (VDDx1%) 20mV 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 o

m CKE Level in System Operation

):39:46 AM

ysight Infiniium : Tuesday, tember 07, 2021

‘seaw |E:m.|a/\‘ Seajy Wil ‘

(%) Results: Measurements (Measure All Edges)
Measurement

913.013 mV' 918333 mV
V max(3) 108221 v 107854V 104638V 112373V
V min(3) 757.91 mV 762.864 mV 700.11 mV. 796.27 mV/
Vp-p3) 32430 mV 315.680 mV' 267.68 mV. 38176 mV

File Control Setup Display Trigger Measure Math Analyze Utilities Demos Help

100 ms

150 ms 200 ms 250 ms

10.5295 mV/ 283312 mV 10137 1
'35 mV 98993 mV 10137

96.16 mV 114496 mV 10137

11408 mV/ 163527 mV 10137

Y co-riosEN

m /RESET Level in System Operation
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100 ms 150 ms 200 ms 250ms 2

[ Ma [ Rogeachin | Sudw [ Gom ] ]
119624V 119326 V 119867 V 541329 mV 1.06161 mV/ 10026
137465V 135238V 131869V 141059V 91.90 mV 117888 mV 10026
A Vmin(2) 102306 V 104760V 996.71 mV 107404 V 7733 mV 9.0558 mV 10026
O Vp-p2) 35159 mV 304.781 mV 25806 mV 38297 mV 12491 mV 16.8528 mV' 10026

CKE Level

Vmin

700mV

Power-down & Self-refresh mode not used.

/RESET Level

Vmin

997mV

High state stable
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Signal Integrity Test Result (Clock) o

m Clock with differential m Clock VIX

Keysight Ir : Tuesday, September 0 Keysight Infiniium : Tuesday, September 07
-

File Control Setup Display Trigger Measure Math Analyze s Demos Help File Control Setup Display Trigger Measure Math Analyze Utilities Demos Help
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2 |@zoo mv/ |[600 mv

CK

500 mv

‘seaw |E3!].|ap\‘ Sea Wil ‘
Seaj |BOILAA | SEAW AW

250 mv

600 mv

400 mV

=500 mv

200 mv

=750 mV

-0.0v

-1.00Vv
1.00 ns 1

200 mV
1.00 ns 1

(% Results: Measurements (Measure All Edges)
Measurement
® Period(l) 83887 ps 836.2541 ps 799.70 ps 7638 ps 56550 ps.
@ + width(1) 42074ps 4205653 ps 39782 ps X 4710 ps 38893 ps 291941
@ - width(1) 41888 ps 4156919 ps 38851 ps 5721ps 43902 ps 292205
© Vtop(l) 57712 mV 561.281 mV 40850 mV 35884 mV 102.168 mV 10066
@ V base(l) -455.66 mV' -617.656 mV -75654 mV 347.25mV 81.9573 mV 10066

(% Results: Measurements (Measure All Edges)

Memsremen: | Coment | Men | Mn | M | RageMocMin| Subev | o | ]

@ Crossing(1-3) 505.27 mV' 540.3683 mV 42212 mV/ 703.97 mvV 281.85 mV. 384481 mV/ 12183

Clock Cycle Time (tCK) 0.833ns 0.937ns 0.836ns Spec. i

Clock High Level Width (tCH) 401ps(0.48tCK) = 435ps(0.52tCK) 421ps (0.503tCK) Spec. i

Clock Low Level Width (tCL) 401ps(0.48tCK) 435ps(0.52tCK) 416ps (0.497tCK) Spec. i

Clock Period Jitter (JIT_per) -42ps 42ps -37 / 40 Spec. i

VIH diff(ac) 0.200V - 0.561V Spec. in

VIL diff(ac) - -0.200V -0.618V Spec. in

/= Clock VIX 0.4§0\( » 0720V 0.422V / 0.704V Spec. out -
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Signal Integrity Test Result (Command / Address) gmmers

m CS#_U2 m RAS#_U2

Keysight Infiniium : Tuesday, September 07, 2021 §:57:43 AM

Keysight Infiniium : Tuesday, September 07, 2021 10:07:51 AM
-
ile Control Setup Display Trigger Measure Math Analyze ies Demos Help File Control Setup Display Trigger Measure Math Analyze Utilities Demos Help
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120ns 2.00 ns.

- 120ns
| @ }a00 ps/

525.000 mV

675.000 mV

150.000 mV

466,999 MV/s

525.000 mV
675.000 mV
150.000 mV
460.688 MV/s

Unit : ps Min Max CS# RAS#

tIS(Base) 62 ps - 334ps 893ps Spec. in

tIH(Base) 87 ps - 321ps 326ps Spec. in

| © SK hynix Inc. This material is proprietary of SK hynix Inc. and subject to change without notice./ Confidential
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Signal Integrity Test Result (Command / Address) gmmcrs

m CAS#_U2 m WE#_U2

Keysight Infiniium : Tuesday, tember 07, 2021 9:55:13 AM

800 ps 120ns 2.00 ns. 10 s 120ns

|° 400 ps/

525.000 mV
675.000 mV
150.000 mV
454545 MV/s

525.000 mV
675.000 mV
150.000 mV
587.774 MV/s

Unit : ps Min Max CAS# WE#

tIS(Base) 62 ps - 884ps 1263ps Spec. in

tIH(Base) 87 ps - 330ps 255ps Spec. in
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Signal Integrity Test Result (Command / Address)
m ADD11_U2

Keysight Infiniium :

Tuesday,

September 07, 2021 10:28:08 AM

-200 ns -160 ns

[ Results: Markers
X163 00s 525.000 mV
X23) 343.200 ps 675.000 mV.
AX 343.200 ps 150.000 mV
17X 291375 GHz

437.063 MV/s

Unit : ps

Max ADD11

tIS(Base) 62 ps

1175ps Spec. in

tIH(Base) 87 ps

343ps

Spec. in

Mem%=ST
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Signal Integrity Test Result (Data strobe / Data) -

= VIHL_AC_U2_DQL = VIHL_AC_U2_DQU

SEap [BONJAA | SEIW BWIL

700 ps 800 ps 120ns 1 s 700 ps 1.00 ns

120 ns E 600 ps 700 ps 800 ps 100 ns

[100 ps/  [B00.0 ps |

Unit : mV Min Max DQL DQU

VIHL 160 mV - 712mV 748mV Spec. in
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Signal Integrity Test Result (Data strobe / Data)  geereery

= TdAIPW_U2_DQL = TdAIPW_U2_DQU

Keysight Infiniium : Tuesday, tember 07, 2021 1:23:21 PM
-

File Control Setup Display Trigger Measure Math Analyze Util

SEap [BONJAA | SEIW BWIL

800 ps

700 ps 800 ps 120ns

120ns

[100 ps/  [B00.0 ps

762.000 mV

762.000 mV

00V
295858 GHz 00 V/s

780.000 mV
780.000 mV
oov
00V/s

Unit : ps Min Max DQL DQU

TdIPW 232 ps (0.58 UI) - 334ps 338ps Spec. in
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Signal Integrity Test Result (Data strobe / Data)  geereery

m TAIVW_total / VAIVW_total_U2_DQL | I: Spec. Zone g TdIVW_total / VAIVW_total_U2_DQU

tember 07, 2021 11:05:27 EM Keysight Infiniium : Tuesday,

700 ps 00py DYPOP 100 ns 120ns

Vcent_ DQ + 65mV

Vcent_DQ - 65mV Vcent DQ - 65mV

400 ps 500 ps 5 100 ns 120 ns
100 ps/  [800.0 ps (2]
[ Results: Markers
715.000 mV 697.000 mV
845.000 mV 895.000 ps 827.000 mV
130.000 mV 80.000 ps 130.000 mV
162500 GV/s 12.500 GHz 162500 GV/s

Unit : ps, mV Min Max DQL DQU
TdIVW_total - 80 ps (0.2 UI) Spec. In Spec. In 1 UI = 400 ps
VdIVW_ total - 130 mVv Spec. In Spec. In Vcent_DQ = AVIHL/2
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Signal Integrity Test Result (Data strobe / Data) M

= tDQSS_U2_DQSL = tDQSS_U2_DQSU

Keysight Infiniium : Tuesday, tember 07, 2021 11:08:23 EM Keysight Infiniium : Tuesday, tember 07, 2021 1:18:00 PM
-

Demos Help

1.60 V
La0v Laov

800 mv 800 mv

400 mv 400 mv

0.0V 0.0V

=400 mv

‘seaw |E3!].|a[\‘ Seal awi
Seaj |BOILAA | SEAW AW

-400 mV

=800 mv 800 mv

-L20v

200 ns -160 ns - - 0s 120 ns .00 s -200ns
Zone Loy . Zone L

120 ns

120 ns

101200 ps
00s

10120 ps
9.8814229 GHz

0oV
0oV
00V
00 V/s

Unit : ps Min Max DQSL DQSU

-226 226
tDQSS -101ps -82ps Spec. in
(-0.27tCK) (+0.27tCK)

| ¢ © SK hynix Inc. This material is proprietary of SK hynix Inc. and subject to change without notice./ Confidential

15



Thank you

SK | Mem4=ST



