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ABSTRACT

IEEE 802.3bt #r#EsE X T # FHr7E CAT 5 MLFEKIHZE 90W W 4-pair Power Over
Ethernet (POE)&%t. {HAE—ELRFBRIISLHZMAT, i small cell, &FEMHF] Hybrid
Fiber Coaxial (HFC)fX# CAT 5 WLECH 90W KIRGHHEFTR. AXNFT —MHET
HFC ftH. 1) 90W POE £%t. % A& %iH PSE % TPS23880, PD #%EF# TS2373-4. BAKER
FREBPTET HFC 1) POE fitH, FFIREET R 3EA HFC M CAT 5 IR T &R
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Power Over Ethernet (POE)& —FF|fHAxiE CAT 5 LUKMMZLIMAT IR AR . oot

(Power Source Equipment, PSE) #13ZHi(Power Device, PD)##l4y, 3@ MiHATIE
. TPS23880 #i &tk T IEEE 802.3bt brifkff] 8 J@1E PSE #5185, 4-pair brifE M N nl LA R
5 O0W ThEH . 8 /Nl B AR, A LLE B AHAECH] K 2-pair (1#1E) (¥ 4-pair (218
E) WINA. ATLLdEd detection ThRERL I E] PD HIA77E, FiEiL classification X} PD #4772,
Hmfr e PD S A M ThE . TR 1 3 A7 a8 CAEAR U8 52 b 75 SROE AL A R PD FF HLgk AT oh %6
.

BAEEL R ZE (Hybrid Fiber Coaxial, HFC) AHEL FAE G WS R BT AR, X AHFSE R AL 4
ARFETE AN, RIS B AT LSS 100m PRI, SEELEE K FE B POE Lk, (H5& 5N
KL 8 Lk (4-pair) AHLL, HFC RAMMREL, KILESLHL POE FIIIRERS, AGE A I SRR
L% -

ASCRAET PR POE 454 HFC HIvEit ik, —Fh A a0 PD Al ffH, #/EW S, [HAGER
72 ¥ HFC Ml CAT 5 WM, 5B—FhFEFRH TPS23880 M2 frestiT il E, B HIERE
X%, {HRE[FN 32 HFC A1 CAT 5 (R . 33 a) DAKRE S2bn 75 R & HLHEA T i %

2 RGN

Figure 1 /25T HFC ZiEfEH POE RGEMIMER . ZRGMAHIEE 1 AUEE 2 S TArER 4-
pair BT PSE iL &, Zid RI4A5-TO-HFC k¥4, ¥ 8 IRAKM MR, R/EHH HFC i#
IO A, fids PD i, [FAAER, PD imtbfc s T HFC-TO-RJ45 ik, LIFEAZ HFC i
fTh% . RIA5-TO-HFC Fil HFC-TO-RJ45 HITE(ETEE T 34 CAT 5 kit & &.
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Figure 1. #T HFC ThR{EHK POE R4
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2.1 ETF CAT5H POE RGiBITHE

1. PSE #4745 (detection) IhRE, #it 160uA A1 270uA K sink HL i
2. PD¥ 24.9k Q FO#I HEBH Roer 22 L, 551 PSE B —ANE 2K PD B4 % #

3. PSE M=um HHEE, R EE/HERERPEER 19k Q-26.5k Q 2 [6], PSE i\ N4 illiE
o, JHEEAT 2% (classification) Djfig

PSE unf it 15.5V-20.5V HIHLE, [FR &L B, ZERRE PD i 72 R
Rcisa f1 Reuse KfifhE PD BT T3 E R . EARRM Y, FA1ESE Class 8 (90W)

£ EIRIEF Pl e s, PSE JTil 18 1 MEIE 2 252kt
6. PDZHli AR, B)5TE, % Tif DCDC fitl

B

o

2.2 T HFC i) POE &%

HFC 5 CAT 5 s KX A2 RAMIREZ, 727lfEy VPWR M VSS. Ui Figure 1 s, S#rif 4-
pair R AL, FHFIEE 1 FfiEE 2 El’] DRAIN i (E 7 —itd, RIELIEFM 6.5 1T
44, 7t DRAIN F1 VPWR HH—4> 100k Q [¥] Roran H1BH, Roran FIAZE 41 Figure 2 fiir. {Hi%
F BELAS A7 AE T B Al T%x%ﬂi%kﬁ%%ﬁ’]ﬁ(*? n Figure 3 Fias. Elﬁ?ﬁ?i/l\ﬁfﬁiﬁ’]hﬂﬂa/\
AEATH, M TEEE 1A EHE, JEIE 2 1 Rorane /A7E, T7EEE 2 KRR, G8IE 1
l?l/] Roramnt 77175, WHELAH 2T/ PD ¥ Roer LFFEE T — Rorane Roram FIFHELZ /N Roer

SEMUE, "RES S ESLFR Roer FHMEMM/NITE M, WRIZIREZEBITFET T Raccerr A RTEEZ
%, 2> S G . Figure 4 j& TPS23880 i T M Roer I TG H .
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Figure 2. TPS23880 Roran T &

RpraiN Resistance from DRAINNn to VPWR detection or while the Channel is ON, 80 100 190 ke

Any operating mode except during

including in device RESET state

Figure 3. Roran EEFEZ#
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i RACC_EPT | Accepted resistance range | | 19 25 26.5i kQ |

Figure 4. Raccerr HBFEZSH
A4 Roram BTN FE 75 252 MR U I FENE 2 1 K 2 ih B3 22 13 L HEAT 3 B SR EA T 1 B
2.3 ZET HFC ) POE RSl s FH B Z 1B Lo ¥

2.3.1 PD Inf il RES T

TERI it FE R, TPS2373-4 244 DEN il Py e B Bl BE 82 8 VSS, Y9 T g 1A Roer
PIAELE, (BAESEhRC R TR, WleA A T4E, M4 T78 Roer LJfe 7 AR E, X

Roer FIFS L7 AR iR 22 . IXFHR ZE 0] DUFI ] Table 147455, M Table 1 f{GHE 4 R LB, &
ZEIE LN 201 K-3%~5% iR 2, (EJGS i fE ., AT 2F F1%-3%~5%1FE A PD il H

FELIP) % 2218
Table 1. PD Al B FHIR Z 537
Item MIN | TYP MAX | UNIT Notes

Detection Current, Vypp=1.4V | 53.8 | 56.5 | 58.3 uA From TPS2373-4 datasheet

Roer equivalent 24.0 | 24.8 | 26.0 kQ Vvoo/Detection Current

Tolerance -3% 5% Error based on TYP Rdet equivalent
Detection Current, Vypp=10.1V | 395 | 410 417 uA From TPS2373-4 datasheet

Roer equivalent 24.2 | 246 | 25.6 kQ Vvoo/Detection Current

Tolerance -2% 1% Error based on TYP Rdet equivalent

2.3.2 PSE Zife00 & B 02 (5 757

5 RE 2 PD dmts KA A FHIR 2 )5, AT RS PSE Ji 20, Xt e 2 1) PSE S KAF 13 21 1
A FL PELELEAT TR, AT S BT 7535 2 TPS23880 AT 532 i -

TPS2373-4 ¥4 T- M 21 Roer FIEUE Y 24.9kQ, Fith, A% 24.9kQ HFHA/E N PD 1)

Roere R4 2.3.1 W47, BEIS ) Roer SR e/ ME 75 2R I -3%~5% i R T 5. 45 2.2 711
134T, BATHZHS Roer T Roran FFIK, M5 31 e 28 55 ke I HiL FELAE

HAR VR 5 R Table 2 iz, FWTUAUE R, %S T Roran FIEZI T, S5 R5000AS I FERHAE HE P42
296 B i /IME Raccert min IBIK 0.5kQ, IXTESEPRIE =M H P &4 KRG kiaE, Bk, AFHE
G IR BRI PRl

Table 2. PSE Al B8 fH I R AR E 20T

Item MIN | TYP | MAX | UNIT Notes
Raccept 19 25 26.5 | kQ From TPS23880 datasheet
Rorain 80 100 190 kQ From TPS23880 datasheet
Roer 241 | 249 |26.1 |kQ Based on PD Rper tolerance (-3%~5%)
Roet _ere 185 | 199 |23 kQ Roer//Rorain
Detection Margin -I 3.5 kQ Roer_err compared with Raccepr

4 TPS23880Z#HFC L AT/ £E
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3 RGwitdtEE

3.1 AN L pHAE

WRAE 30, BESRAE HFC MR AT M AR TEA Il s B BRI T — > Roran HUFH, B4 RARER
v PD ke I e P A EL R AT gt ok i) R, AT ERAT TR PD ke I e PG I 26.1kQ, I HA%E B
S BREE AT U AL, T 5SS RN Table 3 s,

Table 3. #k Roer J§ PSE ke i B fE M B E R Z 04

Iltem MIN | TYP | MAX | UNIT Notes
Raccept 19 25 26.5 | kQ From TPS23880 datasheet
Rbrain 80 100 | 190 kQ From TPS23880 datasheet
Roer 253 |26.1|27.4 |kQ Based on PD Rper tolerance (-3%~5%)
RoET_ere 19.2 | 20.7 | 24.0 | kQ Roer//Rorain
Detection Margin 0.2 2.5 kQ Roer_err compared with Raccepr
Detection Margin W/O HFC | 6.3 ! kQ Roercompared with Racceer

M Table 3 sl AE Y, $iw 7 PD smisil P S, £ HFC RN T AT LU & R EDSR, IR
i 13X R

32 BUFHFHEE

ERLeR F R, FRATTT B H A SZ/F HFC F1 CAT 5 M2k, FB4 M Table 3 RAfLAEH, BEREXRA
Roran FEBHAEZI T, Wt EFrAE CAT 5 WL A, 115152 H 5% KAE Roer max 8
o 7R L R ORE 0.9kQ,  FIFELE R E R R TR . XM, FATHEB K
BAFRIECE, ¥ Auto BT Manual B, A B Rl B BH B EAT I, T — 2P 4R
oA PR P 2 Y . BAR R A A AL BT W Table 4 frzs, LUSTE 1 FUETE 2 3447 4-pair
90W Jyfil .

Table 4. 90W Manual # R F AR E

Step Note Register | Value

Initialize TPS23880, Setup Port - -
Reset PSE (RESAL=1) Ox1A 0x10
Unmask interrupts (if used) 0x01 OxFF
CH1 and CH2 set to manual Set Operating_Mode to Manual 0x12 0x05
CH1 and CH2 set to 4-pair, 90W Set port as 4-pair (90W) 0x29 OxOF
Set port Pcut to 91W (4P Policing) 0x2A 0xB6

TPS23880Z#HFC LA fT# 1/ #E5
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Config 4-pair fault response (Ch1 and Ch2) 0x2D -
Set Ch1 and Ch2 2x Foldback (2xFB) 0x40 -
Detection Perform Ch1 and Ch2 detection cycle 0x14 0x03
Judge whether detection is done for Chl 0x0C -
Judge whether detection is done for Ch2 0x0D -
CH1 resistance read Read Ch1 Detect_Resistance (Rdet) 0x44 -
CH2 resistance read Read Ch2 Detect_Resistance (Rdet) 0x45 -

If Ch1 or Ch2: 17k>Rdet>30k, then invalid - -
- Then invalid PD, wait for 1-2s, then retry - -
- Else valid PD (17k<Rdet<30k), continue - -
Classification Perform Ch1 and Ch2 classification cycle 0x14 0x30

Judge whether classification is done for Ch1 0x0C -

Judge whether classification is done for Ch2 0x0D -

Read Ch1 Assigned Class 0x4C -
Read Ch2 Assigned Class 0x4D -
PWON1 and PWON2 set Power on port (Ch1 and Ch2) 0x19 0x03
Operation Monitor INTERRUPT register 0x00 n/a
If no events, then continue monitoring 0x00 0x00
- Pause for 1 sec n/a n/a
If Disconnect or any fault, then restart port 0x00 not

0x00

4 S
AL ST T Wil POE 45 & HFC (UL 73, —FI7E PD ST 1500, R kLR Il v

8, ARESCHFFIAIRTHZ HFC A1 CAT 5 M4k, #AERI SR, 7 —FifE PSE mdt T2k, X PSE 1%
A3 Manual it &, SOAFEAEHE 4%, v LA 32 HFC F1 CAT 5 IR H o

5 ZEER

1. TPS23880 High-Power, 8-Channel, Power-over-Ethernet PSE With Programmable SRAM, Datasheet

2. TPS2373 High-Power PoE PD Interface with Advanced Startup, Datasheet

6 TPS23880Z#HFC L AT/ £E
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