Star Magnetics™

10/100 and Gigabit _; PUIse

Ethernet with POE* Option === A TECHNITROL COMPANY
*Power over Ethernet www.pulseeng.com

Manufacturing design complies with IEEE
802.3 and ANSI X3.263 standards

Designed for IR oven and convection oven
SMT line soldering processes to 235°C

Compact footprint
RoOHS compliant parts available

NOTE: For RoHS compliant products add the suffix “NL” to
the end of the part number. See note 6.

00 6 0

Electrical Specifications @ 25°C — Operating Temperature 0°C to 70°C

Part Number/ Tumns Ratio Number Insertion Loss Return Loss . Crosstalk Hipot
Mbps PoE of (dB MAX) (Z out =100 Q +15%) (adjacent channels, dB MIN) | (Vrvs/
10/100 Gigabit TX RX Ports | 0.1 MHz 1 MHz 100 MHz 125 MHz | 30 MHz 60 MHz 80 MHz 100 MHz| 30 MHz 60 MHz 100 MHz | MIN)
H0055* — No | 1:1 1:1 1 -25 — -1.0 — -16 -10 -10 — -45 -40 -33 1500
HO0056 2 — No | 1:1 1:1 1 — -0.8 -0.9 — -16 -10 -10 — -45 -40 -33 1500
H1259 — No | 1:1 1:1 4 -1.2 — -14 — -16 -10 -10 — -45 -40 -33 1500
HX1259° — No | 1:1 1:1 4 -1.2 — -14 — -16 -10 -10 — -45 -40 -33 1500
H1260 — No | 1:1 1:1 1 11 — 11 — -16 -10 -10 — -35 -30 -30 1500
HX1260° — No | 1:1 1:1 1 11 — 11 — -16 -10 -10 — -35 -30 -30 1500
H1265 — No | 1:1 1:1 1 -1.3 — -1.0 — -16 -10 -10 — -40 -38 -33 1500
H1266 — No | 1:1 1:1 4 -1.2 — -1.0 — -16 -10 -10 — -45 -40 -30 1500
H1278 — No | 1:1 1:1 1 11 — -1.0 — -16 -10 -10 — -45 -40 -33 1500
H1305 — No | 1:1 1:1 2 -1.2 — -14 — -16 -10 -10 — -45 -40 -33 1500
HX1305% — No | 1:1 1:1 2 -1.2 — -14 — -16 -10 -10 — -45 -40 -33 1500
H22604 — Yes | 111 1:1 1 -11 — 11 — -16 -10 -10 — -35 -30 -30 1500
HX2260%4 — Yes | 111 1:1 1 11 — 11 — -16 -10 -10 — -35 -30 -30 1500
H23054 — Yes | 111 1:1 2 -1.2 — -14 — -16 -10 -10 — -45 -40 -33 1500
HX2305%4 — Yes | 111 1:1 2 -1.2 — -14 — -16 -10 -10 — -45 -40 -33 1500
— H5062 No | 1:1 1:1 1 -1.1 — -1.0 -2.0 -18 -12 -12 -10 -43 -37 -33 1500
1. HO0055 is designed to meet 200 uH nom. 5. For Tape & Reel packaging add a “T" suffix to the end of the part number
2. HO056 is designed to meet 300 uH nom. when ordering, e.g. H1260T
3. Parts offer extended temperature of operation -40 to +85°C 6. For RoHS compliant product add the suffix “NL” to the end of the part
number, e.g. HX2260NL or for both Tape & Reel and RoHS, HX2260NLT.

4. These parts are compliant to IEEE802.3af Power over Ethernet (PoE) standard.
NOTE: “—" = not tested at that frequency.
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Mechanicals
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M echanicals (continued)
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Schematics
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Schematics (continued)
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Schematics (continued)
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Star Magnetics™
10/100 and Gigabit
Ethernet with POE Option

Pulse

A TECHNITROL COMPANY

Single Port PoE Application Note

This line of discrete magnetics are specifically designed for the
implementation of a 10Base-T, 100Base-TX and 1000Base-TX
transmission over data-grade unshielded twisted pair cable
(UTP-3, 5/5¢, 6).

The magnetics provide excellent EMI filtering and are suitable for
Desktop PCs, Embedded Systems and Multiport Applications.
Pulse has worked closely with the leading IC manufacturers in
providing these 10/100/1000 solutions, thereby assuring
compatibility with each transceiver.

The Star Magnetics series, with the exception of the PCMCIA
parts HO0055/56, meet the stringent open circuit inductance
requirements imposed by IEEE. When an 8mA DC current
is applied across the transformer windings, the transformer

will provide at least 350uH. The transformers used in each
module also provide 1500Vrms minimum isolation, wide
bandwidth with minimal attenuation and fast rise times to
minimize system level jitter.

The discrete magnetic products manufactured by Pulse are
designed to meet all published specifications after exposure
to surface mount soldering temperatures. The SMT design is
robust enough to withstand leaded and lead-free soldering
processing temperatures.

NOTE: The parts are packaged in tubes and Tape & Reel. Add
the suffix “NL” for RoHS compliant parts (e.g. HX2260NL (tubes)
or HX2260NLT (Tape & Reel).

HX2260 Power Source Equipment (PSE) Application Circuit

Chasis Ground

ol ——— HX2260,H2260 =
0.01 pf
- TRANSMIT ! 0'9 Y,
T X+ 1 T1/B TUA 16 TX+! O,I,ZS o
+ D ° | [

9 | | o1 R
KX ‘ . w W) 2%,
SN > 50Q x 2 TXCT 2! 15 CT Data + N

A4, I | &G 0 Power v
94 o " Loot s | g | )2
4 01y ; L 750 00
O Tro7 TX- 3! 14 TX-! g c
- : l —
/ 11 v 1nf =ae]
8 - @ 3 RECEIVE 3 1 nfb g S.
- i i ~+
S 1ron Rxe 6,  T2B T2/A 11 RX+! o - |
- + 3 w : % | 750 )3
! U | Data +
50Q x 2 7'0 D g 10 CT : P(c_)\)/vgr
1 L) '
TPOR- 9 RX- |
RX- 8 1 :
0.01 pfl A Common mode transformer
= Loootpf T B RFI Termination between pairs
@ = C 10/100Base-T Pulse
transformers suitable for Power
,QAO;’, over LAN
< N @ D Standard 100 Q DATA lines
44,2?9 PoE PE-67531 termination
Power w E Components required by
Source @ 0.220F 802.3af
{ ]
+
30to 60V m

PCB Layout Recommendations:

1. For maximum EMI suppression (electromagnetic interference)
place the decoupling capacitors adjacent to Vcc and 50Q
connections.

2. Connections to ground should be as short as possible.

3. Connections between the 10/100 IC and the SMT connector
should be direct and of minimum length.
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i)

HX2260 Powered Device (PD) Application Circuit

Chasis Ground

HX2260, H2260
vCce T s
- 001 f ! ‘
= TRANSMIT } o,
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o TPOT+ i w D Q ] I ¢&040
% 1 : (+)1 Q
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( ,l,v,q( I j : — o : Power /1/
44,((\( o 0.01 yf . 3. m E 14 e 759 g) o | W
O 1por- - 8. 1 ) % =
S | S 11 Lo Anf 3 e
- B @ RECEIVE Lonf E P 275
b ' '
S 1roRs RX+ 6| T2/B T2/A 11 RX+! o |
L) LJ
T ‘ Lo E : o
: . 1 75Q Data +
50Q x 2 710 10 CT . Power
| 0 > § : ()6
9 RX-|
TPOR- ‘ | ‘ —
RX- 8! 11 |
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= L C 10/100Base-T Pulse
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= over LAN
Aaoo PoE D Standard 100 Q DATA lines
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‘V,z,g};; Power { E Full wave rectifying bridge for
Recelvmg polarity changes 1,2 and 3, 6
Device cable pairs
30to60V T

PCB Layout Recommendations:

1. For maximum EMI suppression (electromagnetic interference) 3. Connections between the 10/100 IC and the SMT connector
place the decoupling capacitors adjacent to Vcc and 50Q should be direct (ideally no change in direction) and of
connections. minimum length.

2. Connections to ground should be as short as possible.
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Device Under Test (DUT), Test Setup and M easurement

Insertion Loss

Simply stated, Insertion Loss is the measure of how much transfer loss, or attenuations, exists between a network's input and output
terminals. In an ideal case the channel represented by the network has zero ohms and all power present at the network's input terminals
transfers to the network's output terminals. The transfer function for Insertions Loss is the following equation:

IL, =200 LOGIO( ij )

Figurel MODEL TEST CIRCUIT w
BALUN « . BALUN
ZSOURCE VIN H1008 CHIP— MEDIA H1008
o DEVICE vouT DN +» DEVICE ®ce
UNDER 503 100 UNDER 1003 50
+ TEST I TEST
VSOURCE ZLOAD T
2.0 100 P
N CAPACITANGE ASSOCIATED WITH
CIRCUIT TRACES AND CHIP PINS

NETWORK
PORTA | ANALYZER|PORT B

NOTE: IN IDEAL CASE VOUT IS .5 + VSOURCE.

Return Loss

Return Loss is a measure of how well the device under test matches either the impedance of the stimulus or that of the output load. From
the network analyzer's perspective, it is the ratio of the transmitted signal that's absorbed in the load with respect to the portion of the signal
that's reflected back due to a miss-match. As with insertion loss the result is expressed in dB with a perfect match being the minimum value
capable from the network analyzer. If the port opposite where the measurement is taken is either un-terminated (left open) or shorted, the
result is 0 dB. Return Loss expressed as a formula is:
ZREF — Z]_OAD

RL,; =20e Log,,

REF ZL()AD

Figure2 MODEL TEST CIRCUIT
BALUN « N
ZSOURCE VIN NETWORK H1008 CHIP  MEDIA
100 DEVICE ANALYZER PORTA s DEVICE
UNDER 100 UNDER - 100 Q
+ TEST TEST i
VSOURCE ZLOAD
2.0 100 5-12pF

CAPACITANCE ASSOCIATED WITH
CIRCUIT TRACES AND CHIP PINS

Crosstalk

Crosstalk is the amount of transmitted signal that is coupled into the receive channel. In other words it is a measure of the isolation between
the transmitter and the receiver. This measurement equally applies to the isolation between any two adjacent channels. Expressed as a
formula Crosstalk is:

14
Crosstalk,, =20 Log,,| —%£€
TRANSMIT
TRANSMIT CHANNEL
Figure3 | ——
Q@ | oG I
Emlalégl 50 100 I | 100
| |
| DEVICE |
~ CHIPI UNDER | MEDIA —

NETWORK TEST |
I
I
|

PORTA| ANALYZER | poRTB oll@
ol BALUN 50 - 100 | 100
H1008
o RECEIVE CHANNEL
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Typical Performance

Open Circuit Inductance (OCL) vs. Temperature Differential to Common Mode Rejection
0 .
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Tape & Reel Specifications

Series Parts Reel Dimensions (mm) Tape Dimensions (mm)

Per Reel A B c D E w P1 P2 P3 H T
H0055 1000 30.2 101.6 13.0 304 244 24.0 2.0 16.0 4.0 37 04
H0056 2000 330.2 101.6 13.0 304 244 24.0 2.0 12.0 4.0 2.8 04
H1259 250 330.2 152.4 13.0 50.4 44.4 44.0 2.0 24.0 4.0 74 0.5
H1260 600 330.2 101.6 13.0 304 244 24.0 2.0 12.0 4.0 7.3 04
H1265 300 330.2 152.4 13.0 50.4 44.4 44.0 2.0 24.0 4.0 7.5 0.5
H1266 250 330.2 152.4 13.0 50.4 44.4 44.0 2.0 24.0 4.0 74 0.5
H1278 350 330.2 101.6 13.0 304 244 24.0 2.0 24.0 4.0 6.5 04
H1305 350 330.2 101.6 13.0 304 244 24.0 2.0 24.0 4.0 74 0.5
H2260 600 330.2 101.6 13.0 304 244 24.0 2.0 12.0 4.0 7.3 04
H2305 350 330.2 101.6 13.0 304 244 24.0 2.0 24.0 4.0 74 0.5
H5062 300 330.2 101.6 13.0 384 324 32.0 2.0 24.0 4.0 74 0.5
H5070 300 330.2 101.6 13.0 38.4 324 32.0 2.0 24.0 4.0 74 0.5

For More Information :

UNITED STATES UNITED KINGDOM FRANCE SINGAPORE TAIWAN, R.O.C. HONG KONG DISTRIBUTOR
(Worldwide) (Northern Europe) (Southern Europe) (Southern Asia)  (Northern Asia) (China/Hong Kong)

12220 World Trade Drive 3 Huxley Road Zone Industrielle 150 Kampong Ampat  3F-4, No. 81, Sec. 1 9/F, Phase 2, Tai Sang

San Diego, CA 92128  Surrey Research Park F-39270 #07-01/02 HsinTai Wu Road Shatin Warehouse Centre

US.A. Guildford, Surrey GU2 5RE  Orgelet KA Centre Hsi-Chih, Taipei Hsien 6 Wong Chuk Yeung Street
http:/iwww.pulseeng.com United Kingdom France Singapore 368324 Taiwan, R.O.C. Fotan Shatin, Hong Kong

TEL: 858 674 8100 TEL: 44 1483 401700 TEL: 33384350404 TEL: 6562878998 Tel: 88622698 0228 TEL: 852 2788 6588

FAX: 858 674 8262 FAX: 44 1483 401701 FAX: 33384254641 FAX: 6562800080 FAX: 886226980948 FAX: 852 2776 1055

Performance warranty of products offered on this data sheet is limited to the parameters specified. Data is subject to change without notice. Other brand and product
names mentioned herein may be trademarks or registered trademarks of their respective owners.

Copyright © 2004, Pulse Engineering, Inc. All rights reserved.
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