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Information & Test Condition

m System & Memory Information m System picture

i

Model Name K18X001.00

Application type OTT STB+AI SOUND Bar

PCB Number and Revision V135

Chipset Synaptics VS-550

BIOS Version & Date -

DRAM Part Number H5AN8G6NDIR-VKC

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

DRAM Density 8Gb

DRAM pieces 2ea

DRAM Width x16

m Equipment & Test Condition

Oscilloscope KEYSIGHT DSAZ254A

Probes 1169B

Temperature 25°C

VDD / Vref-CA 1.200V / 0.600V

—
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Summary & Conclusion
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Judgment & Summary

PASS

= 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.

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

—
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Power Up Signal Check Result Y <

m Power-up Initialization Sequence m VDD Up Time

Keysight Infiniiwm : Wednesday, October 25, 2023 11:43:18 AN Keysight Infiniiwn : Wednesday, October 25, 2023 11:50:33 AN
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219.418945 ms 455749159 Hz
1.200000000 V/ -
600.000000 mV' —

7 S R

197.396891 ms 5.06593590 Hz

RESET# needs to be maintained for minimum 200us with stable power. Min : 200us 219.419ms Spec. in

After RESET# is de-asserted, wait for another 500us until CKE becomes active. Min : 500us 526.815us Spec. in

tCKSRX Min : 5nCK, 10ns 18.184ms Spec. in

VDD Up Time - 197.397ms

| ¢ © SK hynix Inc. This material is proprietary of SK hynix Inc. and subject to change without notice./ Confidential 6



Power Noise Check Result
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m VDD / VPP / Vref_CA - with DRAM stress test

Keysight Infiniiwm : Wednesday, October 25, 2023 11:56:30 AN

‘seaw |e:!uai\|seaw awn| |
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451 mv
100 ps .0 ps s00ps @

Results (Measure All Edges)

Measurements
Wessrement | Corent | Wen | W | Wax [ RengeOhetin | Swom [ Com [ ]
@ Vp-pifd) 1481 mV 184928 mV 1381 mV 4068 mV 2687 mV 31990 mV
a Vp-pif3) 19.60 mV 202245 mV 1749 mV 2637 mV 888 mV 11600 mV
@ Vp-pif2) 775 mV 82303 mV 6.96 mV' 10.78 mV 382 mV 682.0 pV

vDD TBD

41mV

VPP TBD

26mV

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 o

m CKE Level in System Operation m /RESET Level in System Operation

Keysight Infiniiwn : Uednesday, Octeher 25, 2023 11:28:23 AN Keysight Infiniiuwn : Vednesday, Octaber 25, 2023 11:29:32 A
10/25/2023
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Re: {Measure All Edges) o {Measure All Edges)
Measurements - Measurements
Wesmrement | Gumer [ Wew | W | We [ Fenoe®ochWm | Sabm [ G [ | Weseurement [ Wen | Wn [ W [ Gee®min] St [ G ] ]
DCVrms(3) 918.796 mV 919460 mV 916.780 mV 920.838 mV 4058 mV @ DCVrms(2) 118913V 119074V 118762V 119252V 4903 mV
V max(3) 1118V 110233V 1077V 1153V TomV B Vmax(2) 1313V 131501V 1298V 1350V 52mV
Vmin(3) 735mV 73L71 mV 675 mV 767 mV 92 mV @ Vmin(2) 1058V 1.06090 V 1032V 1078V 46 mV
Vp-p(3) 383 mV 37062 mV 319mV 464 mV 145 mV o Vpp(2) 255 mv 25411 mV 225 mv 296 mV' TomV

CKE Level Vmin : 675mV Power-down & Self-refresh mode not used.

/RESET Level Vmin : 1032mV High state stable
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Signal Integrity Test Result (Clock) -

m Clock with differential m Clock VIX

Keysight Infiniiwm : Wednesday, October 25, 2023 10:14:20 AN Keysight Infiniiwn : Wednesday, October 25, 2023 11:33:37 AN

un [ @ 0.0 GSa/s [1.00 kpts
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120V

100ns @
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100ns €

Results {Measure All Edges)

Measurements

Fonoe Wi | Sabe [ Gom [ |

Wessrement | Comen | Wen | Win | Ve | FengeOetin | Swbm [ G [ ]

83255 ps 836.3251 ps 807.81 ps 867.97 ps @ Crossing(L-3) 608.22 mV. 6005922 mV. 52585 mV. 70345 mV. 177.61 mV 21,0935 mV 1022

417.80 ps 4104851ps  403.95ps 43828 ps 3433 ps 39521 ps 15262
41806 ps 416,839 ps 39808 ps 43655 ps 41456 ps 15221
75199 mv 764.945 mV 71338 mv 86161 mV 14824 mV. 223742 mV 1087
@ Vhbase(l) 75382 mV 759575 mV -B48.96 mV -687.62 mV/ 16134 mV. 210044 mV 1087

5.8540 ps 15218

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

Clock High Level Width (tCH) 401ps(0.48tCK) = 435ps(0.52tCK) 419ps (0.502tCK) Spec. i

Clock Low Level Width (tCL) 401ps(0.48tCK) 435ps(0.52tCK) 417ps (0.498tCK) Spec. i

Clock Period Jitter (JIT_per) -42ps 42ps -29 / 32 Spec. i

VIH diff(ac) 0.200V - 0.765V Spec. i

VIL diff(ac) - -0.200V -0.760V Spec. i

y A= Clock VIX 0.4§0Y L ‘0.‘720\[/‘ 0.526V / 0.703V Spec. in -
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Signal Integrity Test Result (Command / Address) gmmcrs

m CS#_U3 m RAS#_U3

Keysight Infiniiwm : Wednesday, October 25, 2023 11:04:23 AN Keysight Infiniiwn : Wednesday, October 25, 2023 11:00:14 AN
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Measure All Edges) esults (Measure All Edges)

[ W [ wA [ bt [ | W [ W [ WA [ b [ ]
00s -— - - M1 - - -
297.480 ps 297.480 ps 3615705 GHz -~ h s 355.200 ps 2.8153153 GHz
525.000000 mV - - - VE} 525.000000 mV -
675.000000 mV -— 150.000000 mV - E: V 675.000000 mV - 150.000000 mV

Unit : ps Min Max CS# RAS#

tIS(Base) 62 ps - 351ps 746ps Spec. in

tIH(Base) 87 ps - 297ps 355ps Spec. in

y A= T
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Signal Integrity Test Result (Command / Address)

m CAS#_U3 m WE#_U3

Keysight Infiniiwm : Wednesday, October 25, 2023 11:13:32 AN Keysight Infiniium ednesday, October 25, 2023 11

‘seaw |e:!uai\|seaw awn

-2.00 ns 120 ns -800 ps. -400 ps. .0 s 200ns € -200 ns 160 ns. -120ns .05 1 200ns

|°HOOD—SIHL‘@ @ 2 D‘ ‘°|400 ps/ ||D.Els |@ 9 .

Results {Measure All Edges) Results (Measure All Edges)

Markers Markers

mRE | et [ ]
00s = = 1 005

355.200 ps 355.200 ps 28153153 GHz M2 261.960 ps 261.960 ps
525.000000 mV' - - 3 525.000000 mV'
675.000000 mV' — 150.000000 mV — 3 Vi - 675.000000 mV' — 150.000000 mV

Unit : ps Min Max CAS# WE#

tIS(Base) 62 ps - 755ps 1225ps Spec. in

tIH(Base) 87 ps - 355ps 262ps Spec. in
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Signal Integrity Test Result (Command / Address)

= ADD7_U3

Keysight Infiniiwm : Wednesday, October 25, 2023 11:19:38 AN
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-2.00 ns. -1.60 ns.

|° 1400 ps/

Results (Measure All Edges)
Markers
mRE | et [ ]

— 346320 ps 2.8875028 GHz 1
0000 mV -

675.000000 mV 150.000000 mV — 3

Measurement Remark

Parameter

Unit : ps Min Max ADD7

tIS(Base) 62 ps - 764ps Spec. in

346ps Spec. in

tIH(Base) 87 ps -

y A—
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Signal Integrity Test Result (Data strobe / Data)  geereery

= VIHL_AC_U3_DQL = VIHL_AC_U3_DQU

Keysight Infiniiwm : Wednesday, October 25, 2023 2:59:17 PH Keysight Infiniiwn : Wednesday, October 25, 2023 3:16:31 FPH

‘szaw |E:)!1J3I\|SEBN awj
SE9l [EDIUDA | SEal auwll

600 ps 1.00 ns 1 600 ps 900 ps 1.00 ns
]

s 900 ps 1.00 ns

400
.|.°\100 ps/  [900.00 ps @@> 1 | @00 ps/  [o00.00 ps

400 ps 500 ps 700 ps 1.00 ns

(Measure All Edges) Results (Measure All Edges)

Markers

404.000000 mV - - 392.000000 mV'
1.124000000 V/ - 720.000000 mV = 3 1.132000000 V 740.000000 mV

Unit : mV Min Max DQL DQU

VIHL 160 mV - 720mV 740mV Spec. in
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Signal Integrity Test Result (Data strobe / Data)

SK

= TdAIPW_U3_DQL

Keysight Infiniiwm : Wednesday, October 25, 2023 3:01:32 PH

‘szaw |E:)!]J3I\|seaw N

600 ps
]

400ps 500 ps 700 ps
| @ 100 pss  |j900.00 ps @2@®> 1|
s G e
340,000 ps

764.000000 mV'
764.000000 mV'

1.00 ns

1.00 ns

7 S R

29411764 GHz

= TAIPW_U3_DQU

Keysig,

SE9l [EDIUDA | SEal auwll

400

ht Infiniium : Wednesday,

ps 500 ps

600 ps

Zone Logic: (/71 & 2

400
()
Results (Measure All Edges)

Markers

s

100 ps/  [900.00 ps

762.000000 mV'
762.000000 mV'

October 25, 2023 3:21:38 PH

800 ps

1.00 ns

1.00 ns

7 S R

348.000 ps 28735632 GHz

Unit : ps

Min

Max

DQL

DQU

TdIPW

234 ps (0.58 UI)

340ps

348ps

Spec. in
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Signal Integrity Test Result (Data strobe / Data)  geereery

m TAIVW_total / VAIVW_total_U3_DQL | I: Spec. Zone w TdAIVW_total / VAIVW_total_U3_DQU

Keysight Infiniiwm : Wednesday, October 25, 2023 3:02:59 PH Keysight Infiniiwn : Wednesday, October 25, 2023 3:23:23 PH

102 P
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‘ SealW |EI)!]J3I\|SEBN a
59l |EJIUDA | SEajy AWl

400 ps. 100 ns 1. 400 ps oypr 100 ns
Zone Logic: (17 12 Zone Logic: °

Vcent_DQ + 65mV‘ Vcent_DQ + 65mV‘

Vcent DQ¥65mV.. . Vcent DAMIG5mV.

400ps 500 ps 500 700 ps 8 900 ps 1,00 ns 1 (2 200 ps 500 ps 600 ps 00ps - ps 1,00 ns 1 130ns
| @ 100 pss  |j900.00 ps @@®> 2| | @100 ps/  [o00.00 ps @@®> |

(Measure All Edges) Results (Measure All Edges)

Markers

7 S R 7 S R

- 12345679 GHz - M2 81.000 ps 12345679 GHz
699.000000 mV' — - Vi 697.000000 mV' —
829.000000 mV' — 130.000000 mV — 3 M 827.000000 mV' — 130.000000 mV

Unit : ps, mV Min Max DQL DQU

TdIVW_total - 81 ps (0.2 UI) Spec. In Spec. In 1 UI = 404 ps

VdIVW_ total - 130 mVv Spec. In Spec. In Vcent_DQ = AVIHL/2
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M em r=S © SK hynix Inc. This material is proprietary of SK hynix Inc. and subject to change without notice./ Confidential 1 5



SK

Signal Integrity Test Result (Data strobe / Data)  geereery

= tDQSS_U3_DQSL = tDQSS_U3_DQSU

Keysight Infiniiwn : Wednesday, October 25, 2023 3:13:51 FPH

Keysight Infiniiwm : Wednesday, October 25, 2023 3:06:36 PH

| 26.3 GHz

800 mv 800 mv

400 mV
0.0V

400 mV
0.0V

=400 mv =400 mv

59l |EJIUDA | SEajy AWl

-800 mV
-1.20 v
-1.60 V

200ns

=800 mv

200ns

-1
200ns

| @00 ps; 0.0 5 @loopss  oos

lts (Measure All Edges) lts (Measure All Edges)

Markers

7 S R

-22522522 GHz 1

Unit : ps Min Max DQSL DQSU

-226 226
tDQSS -44ps -53ps Spec. in
(-0.27tCK) (+0.27tCK)
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