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Overview AN\

« EMC is a hot topic for automotive PHYs. Car manufacturers and Tier 1s are perpetually
worried about the EMC performance due to their experience so far.

» ltis generally believed that existing proprietary SerDes routinely run into EMC issues.

» This contribution presents Radiated RF Emission (ALSE method) testing results for a TDD
PHY chip using STP cabling

» All tests performed according to CISPR 25

» All tests performed at a highly-reputed and well-known automotive EMC test lab in
Germany.

» All Tests PASS with margin and demonstrate excellent EM compatibility of the TDD
duplexing PHY
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TDD based DUT Description A/ NN

Duplexing Method - TDD

+ Data Rate — 10Gbps

 Baud Rate — 6 Gsps

* Modulation — PAM4

* Line Rate — 12 Gbps

Low speed — 100Mbps w/ PAM2

Tests performed using IC mounted on bare PCBs

No Metal/shielded enclosure used to house DUT PCBs!

No Spread Spectrum is used

PCBs used in this test are not designed by the PHY chip company

PCB design uses conventional layout techniques only. No EMI suppressing materials used.

D N N N NN

» ASA Motion Link Silicon used as DUT. Further details such as PSD etc are according to ASA
specifications liaised with 802.3
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CISPR 25 Test Setup STP AN

connector Rosenberger H-MTD
cable DACAR 686-3

Test set-up, complete arrangement horn antenna

- - —

Test set-up, conﬁpléte arrangement Rod antenna

Test set-up, complete érranéement BiLog antenna
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Results —1 STP AN

RE ALSE C|SPR25 /0,15 = 30 MMz Detoctor ! REVY: PK /8 Kz —PK_noim
Antaaing polarission werical Bands: LW, MW, SW, CB —pK
w—Limit PX CLS
—Limit P ClL4
70 w—Liwit PX C1.3
Bands €0
LW, MW, SW, CB 50 & —
RE ALSE CISPR2S /0,15 = 30 MHz Detoctor / REW: AV /8 itz ~-AV, nosa
T 40 Antanna palarisation. vartical Banas; LW, MW, SW, C8 AV
RBW a0 —Limit AV CLS
9 kHz —Limit AV CL4
=20 70 —Limit AV CL2
Antenna polarization 10 - - : 60
vertical o e 4 e s
| | ] Detector AV 50
=10
Detector PK ° HE—— 10 Y
330
RE ALSE CISPR25 0,16+ 30 MHz  Dstecior/ REW: QP /0 kiz —QP, nase !'20
Antanna pelarisation: veeteal Bands LV, MW, SW, CB —cp
—Limit QP C1§ 10
—Lmit QP Cla o 4 -
70 —Limit QP Cl3 =1 = i
80 =10
0 1 MHz) 10
Detector QP 50
— 40 =
E =
330
8
20
10
i |
0 - A |
=10
0 1 [MHz 10
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Results — 2 STP AN

Test results (continue): m:ﬂ‘vx 'l:‘z.-lmwum mwnm Pz mm 26 e ::,uuu- Test results (continue): m:::x 'I:‘O;. 1000 MHz Ostacar v:m ﬁHV 0 :: z naine Test results (continue): mwzzg :a;lwounu x‘;:‘m ﬁ&mglg 20, ::: ::a*-
—Limit PK CL5 | —Limt P I —UmtAVGLS
—Limit PK CL4 —Limt G Cl4 ==t AV CLe
70 ——Limit PK 013 70 e Limit 07 CI3 70 —Limit AV C1L3
Bands 80 Bands b Bands o
VHF, TV I-llI-IV, RKE, 50 VHF, TV I-lIl-IV, RKE, 50 VHF, TV I-llI-IV, RKE, 50
UHF, 2G T = — UHF, 2G — 4 + UHF, 2G 5 0
= = —— £ T — T T
» =
RBW & REW i = = RBW H Ee—
120 kHz » RES 120 kHz =2 e — 120 kHz 20 == e e
< 10 10
A e s o o o s s =T
Detector 10 = Detector 0 b i = Detector 0 ESS 1 LA
PK . QP AV © T
-10 -
10 100 [MHz] 1000 10 10 100 [MHz) 1000
Antenna polarization Antenna polarization o ke 1000 Antenna polarization
Vemﬂl RE ALSE CISPR2S /30 - 1000 MHz. Detector / REW: PK/ 120 kHz horz, PK, nolse vertical vertical RE ALSE CISPR2S /30 - 1000 MMz Detecter | REWE: AV / 120 ez, AV, nolse
Antenna polansation: honzsotal Bands: VHF, TV MIIN, RKE, UNF. 26, || —pgeg, pic it s v BT I e e, 20, :::. z e Aetacna poarisation: hodzontal Se A R v, 20, oAV
—Limh PK CLS. ( —Limt P G5 —Limt AV €15
—LmiPK Cl4 —Limit OP Cl4 —umt AV Cle
Antenna polarization ™ —hoenRe Antenna polarization 7 —Umapcia_ Antenna polarization 7 =t Avcla
horizontal 6 horizontal 60 horizontal 80
50 o 50 50
fo o L PR P e =S ~
3 T — ] 3 5 0 e
D) == E= = g, — L 1 -
25 E= —
» [~ 10 B - 10 = :
10 : & { < 1 ERES
o 0 —c
0 10 «10 1 L
10 100 [MHz] 1000 10 100 [MHz] 1000 10 100 [MHz] 1000
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Results — 3 STP AN

Test results (continue): | RE ALSE CISPR25 /30 1000 MHz  Detactor/ REW: PK/ 1 MHz —vert, PK. roise
Artenna polarisation: vertical Sands: DABIIL TV III, OTTV, 3G, 4G vert, PK
| —lime PK LS
—LUmkPK e
70 —UmkPKd.3
Bands 60
DAB I, TV I, DTTV, :
3G, 4G o 0 B
E 1 = BS
40
RBW % —
= A
120 kHz 20 -
Detector 20
PK |
10 1 11
10 100 MHz] 1000
Antenna polarization
vertical
RE ALSE CISPR2S / 30 - 1000 MHz Dwtacior | REW. PK ! 1 MHz —horz. PK nolse
A pelarisation horizents] Bands DAB Il TV lll, DTTV, 3G, 4G —horz. PK
—imit PK 1,5
—mit PK C14
Antenna polarization 70 —UmapK A
horizontal 0
50 —
E : 1-
R =
3 '\\ — s
30 -
- s
10
10 100 MHz] 1000

IEEE 802.3dm — April 17, 2025 Page 8



Results —4 STP

AN/ NN

Test results (continue):

Bands
GPS LS

RBW
9 kHz

Detector
AV

Antenna polarization
vertical

Antenna polarization
horizontal

RE ALSE C|SPR25 / 1000 = 8000 MMz Dotoctor /| REW: AV /8 iz ——wrt, AV, noise
Antanna polarisation: vertical Band: GPS LS —verh, AV
——Limit AV CL.6
—Limt AV CL&
70 = Limil AV CL,3
80
50
— A
T 0
} 0
=
20
10
4
0 — 9
-10 P
1100 120 1140 1160 1180 1200 1220 1240
RE ALSE C|SPR25 /1000 + 8000 MHz Detector / REW AV /0 k-2 ~—horz, AV, nomse
Antenna polarisation: herizontsl GPS L5 ——horz. AV
——Limit AV CL5
—Limit AV CL4
70 —=Limit AV CL.3
60
50
— 40
E
} 30
k-2
20
10
0 4+ 9
-10 Pl
1100 120 1140 1160 1180 1200 1220 1240

Test results (continue):

Bands
BDS, GPS L1,
GLONASS L1

RBW
9 kHz

Detector
AV

Antenna polarization

vertical

Antenn
horizontal

rization

RE ALSE CISPR2S /1000 .2500 MHz Detacior / REW AV / 8 ki —vai, AV, roise
Artenna palarsation: vertcal Bands: 8DS, GPS LY, GLONAS L1 E——l
—LUmit AV CLS
——Lmit AV CL&
70 == Limit AV CL,3
80 ¥l hY J
h /| \|
S0 ~ 7 — ri —
h V7 \
T \}é /
5 = -
g N WL
=2 - AR\
10
0 -
-10 11 l—‘
1840 1580 1860 1570 1580 1580 1600 1810 1620
RE ALSE C|SPR2S /1000 2500 MHz Datucior / REW AV /0 k- ——horz. AV, nose
Artenna polarsation: herzontal Bands: DS, GRS LY, GLONAS L1 —heez. AV
—l it AV CLS
—Limt AV CLé
70 —Limit AV CL3
T
» L L
fi B
0 1 ) |
\ |
- 40 v s wraEm=
:
30 - = ==
,
g TN
10
0 -
-10 11
1540 1550 1550 1570 1580 1590 1600 1610 1620
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Results — 5 STP AA/INA

Test results (continue): | RE ALSE CISPR25 /10002500 MMz Datectar / REW: PK /120 kHz —verl, P, noise Test results (continue): | RE ALSE CISPR25 /1000 -2500 Mz Dotoctor / REW: AV /120 kHz e, AV, noiss
Antenna polarisation: Bands: 206 —vert, PX Antenna polarisation: Bands: 2G —vert, AV
w—Limit PX CLY w——Limit AV CL.S
=—Limit PX Cl.4& —Limit AV Cl 4
70 ~Limil PX C1.3 70 ~Limil AV C1.3
Bands » uE Bands ®
REW § “ RBW ) -
120 kHz g w0 g g 2 120 kHz 2 30
LU
Detector 201 Detector 2 T
PK 10 AV 10 H 3
- S5 E
o o o 141 - . o 111
Antenna polarization 1000 1500 2000 2600 3000 3500 4000 4500 5000 5600 6000 Antenna polarization 1000 1500 2000 2500 3000 3500 4000 4500 5000 5600 6000
vertical vertical
RE ALSE C|SPR25 /1000 «2500 MHz Detector | REW: PK /120 kHz ——horz, PK.nolss RE ALSE C|SPR25 / 1000 «2500 Mz Detector / REW: AV /120 kHz ——horz, AV, nose
Antsnna polarisaion; herzontsl Bands: 26 —herz PK Antsnna polarisation: herizanssl Bands; 20 —horz. AV
—Limt PK CLE R . w—limit AV C|,5
Antenna polarization —Limt PK C1.4 Antenna polarization —Limit AV CI4
horizontal 70 —Limi PK €13 horizontal 70 —Limt AV CI.3
80 s 80
50 L 50
Fa Ea H
E 30 5 E 30
20 4 sam 20
SRS
10 10 REEE ._h.l\ﬂﬁ""“ H
. jasaE . i g
1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 6000 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 6000
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Results — 6 STP

AN/ NN

Test results (continue):

Bands
3G, 4G, WiFi, BT, C2X

RBW
1 MHz

Detector
PK

Antenna polarization
vertical

Antenna polarization

horizontal

RE ALSE CISPR2S /1000« 6000 MHz Detncior / REW PK /1 Mix —=ver, PK, roise
Astanna polarsation: verical Bands: 3G, 4G, VFL BT, C2X —vant, PK
| —Lmit PK LS
——Limit PK C1.4
100 e Ll PK 0,5
20
&0
- 70 _a
£ - L
< % =
g -
50
“ M
30
20 1 i
1000 1500 2000 2500 3000 3500 4000 4500 5000 8500 G000
RE ALSE CI|SPR2S /1000« 8000 MHz Detecter | REW: PK (1 Mz —harz. P¥, nolse
Artenna polassation: hartzontal —heez, PX
| — it PK C1S
—Limit PK Cl A4
100 —Limit PK C1.3
]
80
- 70 E= =S
§ i g
&0 | 2
3 =
5
40 e
a
kN =ax H
|| [MHz]
20 i
1000 1500 2000 2500 3000 3500 4000 4500 S000 5500 6000

Test results (continue):

Bands
3G, 4G, WiFi, BT, C2X

RBW
1 MHz

Detector
AV

Antenna polarization
vertical

Antenna polarization
horizontal

RE ALSE C|SPR25 / 1000 = 8000 MMz Dotoctor / REW: AV /1 M-z ——vart, AV, noise
Antenna polarisation: vertical et AV
—Limit AV CLY
—Limit AV C1.4
80 wLimil AV CI1.3
70
80
E 50 =
3w LHH
=1 [
30
e =1 -
20
RESN =
10 i rin
1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 6000
RE ALSE C|SPR25 / 1000 -2500 MHz Detector / REW AV /1 Mz ~——horz, AV, nome
Antanna polarisation: herzontal ~——horz. AV
w—Limit AV 1,5
—Limit AV C|&
80 —Limit AV .3
70
60
€ 50 1:
1 H gl
= O T _q- — EC K amm
-1 +’
30 -
= === BE
20 i’ 4
Ll
10 L1l
1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 6000
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Results — AL

| PASS Class 5!!

AN/ NN

Frequency
range

IRBW

I Band

Resulting Class for detector

PK

150 kHz to
30 MHz

9 kHz

Lw

MW

Sw

cB

30 MHz to
1 GHz

120 kHz

VHF (1)
v

VHF (2)

(| (|t tfen )

M

VHF (3)

Tv i

it
ViV

Vi

RKE (1)

Analogue UHF (1)

RKE (2)

TV IV

Analogue UHF (2)

2G (1)

2G (2)

||m||w||mmmummmmm%

30 MHz to
1 GHz

1 MHz

DAB 1l

v i

DTTV

4G/3G (3)

3G

4G/3G (4)

4G/3G (5)

[ |th|Eh(eh | tr[eh e[t (a i

1.15 GHz
to
1,62 GHz

9 kH=z

GPS LS
BDS, B1l

GPS L1 civil

GLONASS L1

1.8 GHz to
2 GH=z

120 kHz

2G (3)

2G (4)

1.4 GHz to
6 GHz

1 MHz

4G/3G (6)

0t
ViV

4G (7)

4G/3G (8)

4G/3G (9)

4G/3G (10)

A4G/3G (11)

4G/3G (12)

WiFi / Bluetooth

4G/3G (13)

WiFi

C2X (WiFi)

C2X (4G)

(|| (hihhin

muunmmmmmmmm'.nf.n'.n.mmmmmmmmmmmmmmmmmmmmmmwmmmmmmmz
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Summary AN/ I\

» Radiated RF Emission (ALSE method) testing results for an ASA-ML TDD PHY Chip w/ STP
cabling have been presented

* 10Gbps data rate in the high-speed direction using PAM4

» All tests performed according to CISPR 25

» All tests performed without any metal box & spread spectrum

v' All Tests PASS Class 5 with margin

v" This demonstrates excellent EM compatibility of TDD duplexing & ASA-ML

v' Strongly recommend leveraging this base for 802.3dm
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AN/ NN

Thank You!
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