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14 Do O 2 PR 16
15 L 17
16 = 17
17 B A 3 = B S 18
18 Gy a2 == 19
19 N e e e A N1 ) APPSR 19
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1

11

1.2

2.1

211

Ui B
TPS23861EVM-612 HA MU KT, TPS23861, ‘& &fFAIEEE 802.3at POE PSE #fil#f. EVM H—4>
BHR (TPS23861EVM-612) FlL & A TPS23861 #3141 T4 (TPS23861EVM-613) 4/

TPS23861EVM-612 $2fk—ANt%f TPS23861EVM-613 11223 L1 AR 64211, MSP-EXP430G2
(LaunchPad™), Al USB-TO-GPIO (USB #[3&ERI#S)

R
« TPS23861 PSE #ffit& h HaERI21T, Frol i@l 1°C &8 m il il .
« P04~ IEEE802.3at, >ZHF 1000BASE-T (127 2 (30W) i 1 (F-IKAL LA M £ ELd D
o PINSCRE 1000BASE-T H)dEAR#E, fmlhzeun 1 CT-IRAL LUK 4 B
o f#F] UNH-IOL 4¢3k #33 PSE #F & MR B 1 58 U GE
o HANEI AR
« Ml 3.3V RaE e
+ M USB-TO-GPIO & MSP-EXP430G2 #|#1~ TPS23861PW #&{HItk I 1°C 211,
o i TR KOG ZE (LED)
o AP R
oz e |
o DUKMAZ He WA S B35
o W FBENL (VDR)
s =% PoE
+ PoE HIEBER%
PUENT]
N IR
BMADIE (hsid N VPWR)
BN RS J1 $24t (Be24fifl) o BA R RIaE I ER B E ARG RS 1T LA EVM fiEH.,

CAUTION
ARG F R R BORAE J1 LN IR AR AR 1 o

IXAN B N AE LB SR BRI Fh bR id o VPWR,  FF H A T VBUS PLK TPS23861 #3ff. VPWR % PoE
Uity I ERE AR LRI 22 . SRR XTI 1 (pair port) RERSHRAL 43/ 30W, T 4F DU Xt K GEAL FR AL 60W. 7E % 1
HRERG T HYR R,

KM 1 [ PSE il B 44VDC, TR 282 2 J9 50V, X T28% 1, VPWR _ERIARAR BB A
48VDC, Tfixf KA 2, XAMETY 54VDC. P, IR 1 BSRA 2 B FIE 2 I E R I .

LaunchPad, Code Composer Studio are trademarks of Texas Instruments.
Microsoft, Windows are registered trademarks of Microsoft Corporation.
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21.2

2.13

A 3.3V (bRidh 3.3V)

AT A2 A 3.3V BB (FRidh 3.3V) Bt F LM5007 MRS tiifdt. BT 48V &
JE, TPS23861 2 TR KA 3.3V M [k, H Hidd 888 1w L 2% TPS23861EVM-
613. ViFEMLAIE Y 25mA, & A{E 30mA.

AhER 3.3V (Fridh 3.3V_USB)

TPS23861EVM-612 7£f# F B 7-Kf B 245 (1ISO7241CD) 424t PoE HLySAMAFL FE ML 2 [ () IR FE 25 . AL
M J2 (kB USB-TO-GPIO) 8 J5 (GEH LaunchPad) #2fit. FIAME 3mA, HA{E 5mA.

CAUTION
AE[FRHMEFH USB-TO-GPIO #il LaunchPad.

% 1. TPS23861EVM-612 HiEHLHFEESR

HUEHL JAIE (mA) BRAH (MA)
3.3V_UsB 25 3
3.3V 25 30
VPWR (%) 35 57
o 1
VPWR (8x 7 1 fiih 2992 3142
i )
KT D
VPWR (8x %! 2 firih 5160 5418
¥iig 1)
\., e
VPWR 5 (8x S 1 3027 3202
i )
4 Bl
VPWR 2 (8x #M 2 5195 5478
¥iig 1)

2.2 PoE w0
TPS23861 23 Fui Tschl B A TR Ha R, JHFEME, J5HEEE TPS23861EVM-612 T 7 46
WEED. —ANRUEZ 2 (PD) I #ddE N 1 1-4, 3 H AT B8higf7.

2.2.1  #xifE 30W, IEEE802.3at 2% 2 i 1
SRILE J19, J20, J8 A1 J7 FREHLH FTWiRERE 1, 2, 3 F1 4 PUMhrdEss . F%HB B MDI-X i
i A SRR,

2.2.2  3EFRHE 60W i
SrAILE J21 A1 J9 RIRGEA FPUXT G 1 A0 2 PN EAR NG . ThERIZ IR B MDI-X Bt A Filsp
— i RS E AR B #8240t ARUE PD HVFRAEX AN D B, (H2RE A FTE LR Sk (53
% TI MARE, SLVA625) FHEK PD mJLiine, I HIhZEE X 60W.

23 I’C #0O
EVM [t 2 45 TPS23861 1 I°C #:1H .

2.3.1  USB-TO-GPIO
FEALH PC AETEH R At (GUI) I, J2 $24t—4 5 USB-TO-GPIO @Rt 43 HI#E H .
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2.3.2  MSP-EXP430G2
J3, J4 135 TR PC JF ke il FR YR & BACID I $ it 5 MSP-EXP430G2 5% LaunchPad f#z11.

2.4 AW ILKE (BIEEHEAIEIT)
Al 1 &8 TPS23861EVM (B AN AR E . FZ A2 — D Hifl LR (44-57 VDC, 5A), LUKMBEEAIE—

PD fi#.
i' T TPS23754EVM-420 'i
l |
l |
l |
|
Ethernet
Cable
Positive
Negative
S -1
I
| I
| Power Supply |
I
L __ _ .
1. EARNR R E
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2.5 1/ USB-TO-GPIO 1E4 1°C #ORIZEAN K E (5#F 1°C VIR 8 shfEz0iE17)

—AN PC LB J2 AR Htes TPS23861EVM-613 L) TPS23861PW #ff. USB-TO-GPIO &Eids (R
BWFEEN) AT 5E— TIGUI —i2fEH, 1 TI GUI i USB-TO-GPIO @id I°C ML E N, & 2
REH USB-TO-GPIO [FR:A W E .

—— — — — —

Ethernet
Cable

Ribbon

Cable Positive
- X _
[ a

| use-to-geio | r

I | | Power
/] | I | Supply

- [

Negative

L—— —

& 2. ] USB-TO-GPIO KA K E
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2.6 f#H MSP-EX430G2 (LaunchPad) A9& &Kk &

BAT EH AR P LaunchPad CREFETEN) REE S TPS23861EVM-613 L1 TPS23861PW 75 {4l
. B 3 &”f# R LaunchPad HIE ik E .

L

Ethernet
Cable

Positive

Negative

I_ S
Power |
Supply |

_—d

K 3. f# [ LaunchPad HIE&i&E
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3 DL R
3.1  EVM # A% H{H LA ¢

3.2

£ 2% T EVM i NFEG S .

3+ 2. EVM Ha N/ i FL

HFLIF R L7 i B

J1 J1 B HVRIE 42 3B . (44-57 VDC, 5A). XT25%! 1\ PSE 1517, fiiH
48VDC (hR#RfE) , mixtF% 2 i) PSE 18178 54VDC (hRFRAED

J2 J2 F| USB-TO-GPIO & i #8 ¥ ik 2k 25 i 42

J3 J3 LaunchPad #%#] (5 LaunchPad J1 Btx})

J4 J4 LaunchPad I>)C (5 LaunchPad J2 Fi%})

J5 J5 LaunchPad HJ§ (5 LaunchPad EZxt)

J6 J6 TPS23861EVM-613 #ffil (5 TPS23861EVM-613 J3 Aixf)

J17 Ji7 TPS23861EVM-613 iifi 1 5-8 (5 TPS23861EVM-613 J2 FLx})

Jis Ji8 TPS23861EVM-613 ¥ [1 1-4 (5 TPS23861EVM-613 J1 Bix)

J22 J22 HPREER g 1 1 #dR

J19 2 %t 1 Pkt O 1 B AN EE

J23 J23 RSB X 1 2 Hdg

J20 2 Xt 2 Wikt O 2 B ANEE

Ji1 Ji1 SR L3 il

J8 2 %t 3 WXt O 3 B AN SR

J10 J10 RSB X 1 4 B

J7 2 Xtui o 4 WXt O 4 B R E R

J24 J24 SPRAEPt i 1 1 #dR

J21 4 Xtu 1 POty 11 1 FE YR AR

J12 J12 SREEP Tt 1 2 Hdf

J9 4 Xt E 2 DYt 2 B JE A

J29 J29 JES A P

EVM LED

# 3 H|H T EVM LED FUVEATHI B .

% 3. EVM LED

LED | Hita Fr%E U]

D1 |4t 48V 48V BB TERN A

D16 | ¥t D16 Pt 1 YR AT T 319 MU #1 GEWARNE R CMPRNEH (BOM)) D, J19 Akug I LED
K. XHTHJE #2, D16 FiFE.

D17 | ¥t D17 Wi 1 2 RS, 0T J20 YR #1 GEIL MERSHD . J20 W LED K. X T HIE
#2, D17 S,

D13 | ¥k D13 W ] 3 B yEEE. 0T I8 HE #1 (i BOM) , J8 P&k LED #u&. X T #2, D13 &
i,

D12 | ¥t D12 Wi I 4 BYREEE. T J7 BIUE #1 GER MERSHD . J7 WO LED g . X T HIE #2, D12
S,

D18 | %) D18 POXFoe I 1A FEJERESE. XFF J21 B #1 GE N BOM) , J21 HEHE I LED #u&. T HEE #2, D18
S,

D14 | ¥t D14 PUXSo T 2A HEYEREE. X T J9 B #1 (G5 W, BOM) , J9 Nk LED Kt. T HIE #2, D14 &
i1

8
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i

3.3  EVM i
F A5 HIFRAT EVM TR A .

£ 4. EVM MR A

R EL

BHR: TPS23861EVM-612

TP1 FANEE) VPWR FF VPWR

TP2 FAR ) 3.3v Fi-F TPS23861 VDD
TP3 |SMT GND VPWR #2ith

TP4 WHT SDA

3% H LaunchPad Fil USB-TO-GPIO [ I°C #1#

TP5 WHT SCL

¥ H LaunchPad Fil USB-TO-GPIO [ I2C I} 4

TP6 WHT PSE_SDAO

SkE TPS23861 [ I1°C ##E

TP7 WHT PSE_SCL

F| TPS23861 () 1°C %dE

TP8 WHT PSE_SDAI

HEN TPS23861 11 12C ¥

TP9 BLK GND1

Sk E LaunchPad 1 USB-TO-GPIO [

TP11 |SMT TP11

JREAT B 5

TP14 | SMT GND

VPWR #2355

TP15 |SMT GND

VPWR 23 55

TP16 |SMT GND

VPWR #2033 55

FiR: TPS23861EVM-613

TP4 AR 2P4D

Pixtu A 4 ik

TP12 | WHT 2P4G

Xt 4 bk

TP5 WHT 4P1AG

DU 1A Mk

TP6 AR 4P1AD

DYt 1A JEH%

TP9 WHT 4P1BG

Ui A 1B Ak

TP10 |4t 4P1BD

DYt O 1B Jkk

TP1 BLK GND

VPWR #1h

TP8 SMT GND

VPWR #1h

3.4 EVM Bk

EVM 7£ & 5 H [FIERE 51 AL E 2 Al E sk 4efs B _ERC&A 70 iiias -

R, s AT G AR B R

[
% 5. EVM Bk

Bk BRE 5| AL E Fr%s UL

J27 1-2 PO Wit 1 1 LED &
J28 1-2 P1 Wit 1 2 LED W&
Ji6 1-2 P2 WX} 1 3 LED f &
Ji5 1-2 P3 WXt 1 4 LED W&
J26 1-2 P4 DY I 1A LED fw &
J25 1-2 P5 DY 1 1B LED fiw &
J14 1-2 P6 Y53 1 2A LED fiw &
J13 1-2 P7 VY5 1 2B LED fiw &
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4 TPS23861EVM-612 PI #4417 GUI % E

4.1 TPS23861EVM-612 GUI =%

FEJH A ES (T1) Pl Commander B H P 541H (GUI) 7T LLE TPS23861EVM-612 — [F{F A, LARR{Hum 1132
szt . Pl Commander (Pl Commander - TPS23861-setup.exe) A A 2 45 7 i T i)
TPS23861 + F#.

W F B R RS, Pl Commander) USB-TO-GPIO f{E PC USB i 115 TPS23861EVM-612
J2 #:3k (12C B ZiEgEIO. fEFFEEIE4T Pl CommanderZ B, #iff USB-TO-GPIO %88 & 2 i~
17 R IEHRIER:E S TPS23861EVM-612.

4.2 TPS23861EVM-612 GUI #/E

JA M ES (T1) Pl Commander -TPS23861 M Microsofte Windows® i3 sk i TPS23861. R
B B i — N W 0 GEER EEAA . - o HEER R ERE O e &
F. —HF#H5EM, #idi UNKNOWN 30 #1F (K 4).

r = ™y
®5 Texas Instruments PI-Commander l = lﬁ

File View Help

G

Device Menu @®

> Name Addr

Run Offline
= Detected Devices
= hpal72-0
Rescan Slaves
UNKNOWN 30

Click device to place

K 4. Pl Commander 2432 g O

TPS23861 H Il #EDevice Selector 7 1+, B OK $%4H.

# Device Selector [ 2 [
x Cancel

& 5. Pl Commander 28k 5 0
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TPS23861EVM-612 Pl 4

7 GUI % &

WHERF GUIIRESHT R, K6 FHIME D ERARME R RIS 834 #1 (Fxtim 0 1-4) A7 FHuhk
20 b, T2 #2 (PUSSHRC 1 F12) A7 FHuhk 28 . B OK %4 .

X3 TPS23861 (hpal72-0... (il

Auto Bit

File Mode Help

Programmed Slave
Address

| [20

HE

Ok

A 6. AR R IR S

I FEAE #1 (UNKNOWN 20) 23344 #2 (UNKNOWN 28).

& Texas Instruments PI-Roadrunner [E=REE

File View Help

(2

Device Menu

L J Name
Run Offline
=i Detected Devices
_hpal72-0
Rescan Slaves
UNKNOWN
UNKNOWN

Addr

20
28

—HLURNE L5, #dy OK %4 .

B 7. A B 28k

§ Device Selector M
x Cancel

Kl 8. #HF kAR INTT
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Pl i AT R shin & 9 Hr BoR XS 83 0F #1 BT . 1210, I NS PFe s ik 3 A 250
A AT IR 2 A8 8 1

33 TPS23861 (hpal72-0:20) Telemetry Page | E=EESE=
File Edit View Help
D, n »
Phd dFH=»D O3 ®®O©
Status Panel am
TPS23861 (addr:20) Voltage
INT\ Status Updates - 00 Driven = P1:
- . P2:
Clear AllInt (CLRAIN) Clear INT\Pin (CLINP) | @ supF verc @
@ sTRTF P4:
pisF @
Interrupts (00/1h) Enable Event @ FauLT
pcc @
Supply Event Fault | supF 1 VIN: @ cLasc Current
rec @
Start Fault ¥|STRTF 0 & P1:
1EUT or ILIM Fault v FAUT D R P2:
Classification Cyde cLasC 1 SHUTDOWN [— SHTDWN o
Detection Cyde DETC 1 RESET —— RESET :
Disconnect Event ¥ DISF 1 “] E]
Power Good Status Change PGC 1 TEMP:
Power Enable Status Change PEC i
Register Field P4 P3 P2 P1 [Loceety Bt
Power Event (02/3h) PwrGood 1 1 1 1 1,000
CoR (03h) ParEnable 1 1 1 1 VIN
ok () T ~ 800
Detect Event (04/5h) Classification 1 1 1 1 F
- — ¥ P1Voltage = 600
CoR (05h) Detecton 1 1 1 1 H
; 2 400
FautEvent (06/7h) Discomect 1 1 1 1 v Plcurrent =
CoR (07h) ICUTFat 0 © 0 0O = 200
Start/ILIM (08/0h) ILIMFaut 0 0 0 0 P2 Voltage 0
CaR (03h) SartFalt 0 0 0 0 U T T U U T U I
P2 Current (1} 200 400 600 800 1,000
Supply Event (0A/Bh) TSD vDuv VRV 1,000 = = = ¥ §
Cof D). 0 . z P3 Voltage < 800
E
Pwr Status (10h) Pwr Good 0 0 0 0 — . E 600
urrent
PwrEnsble 0 0 0 0 i a0
S
PortStatus  Class Detect Pavoltage 2 200 |
Port 1 (0Ch) Unknown Open draiit 0
Port 2 (00h) Unknown Open drcuit s r T T T T T T T 1
Port 3 (05h) 0 200 400 600 800 1,000
Port 4 (OFh) Unknown Open drcuit

Kl 9. RN BT

12
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TPS23861EVM-612 Pl 447 GUI # &

A BEINROERZ B PD FER A A LA I L B A\ P 36T o T AL A

XF K 10 HtELL, 2K 2 PD 3 il

TRAEN I 1, 2, 3 A4, FERRIIRN . KA.

.
3 TPS23861 (hpal72-0:20) Telemetry Page

File Edit View Help
e dLdEFe2

Status Panel a®

INT\ Status Updates - 00 Driven =

Clear Al Int (CLRAIN) Clear INT\Pin (CLINP)

Enable
' SUPF

Interrupts (00/1h) Event
Supply Event Faut
Start Fauit ¥/SRTF 0
ICUT or ILIM Fault ¥ FAUT 0
Classification Cyce aAsC 1
Detection Cyde DETC
Disconnect Event | DISF
Power Good Status Change P6C 1
Power Enable Status Change || PEC

Register Field P4 P3 P2 P1
Power Event (02/3h) PwrGood 1
CoR (03h) | PwrEnable 1
Detect Event (04/sh) Classification 1
[ CoR(05h) | Detection 1
Fault Event (06/7h) Disconnect 1
— CoR(07) | ICUTFault 0
Start/ILIM (03/Sh)  ILIMFault 0
CoR (0sh) | StartFault 0
Supply Event (0A/Bh) TSD VDUV VPUY
| Cor(eh) |0 1 1

Puwr Status (10h) Pwr Good 1 1 1 1
Pwr Enable 1

Port Status Cla:
Port 1 (0Ch) a
Port 2 (0Dh)
Port 3 (0Eh)
Port 4 (OFh)

Resistance valid
Resistance valid

Resistance valid

TPS23861 (addr:20) \;g[_taue

@ supF P2:
@ sTRTF
@ FAULT

VIN: @ cwsc
@ mnr

perc @
pisF @
rcc @
e @

P4:

Current
P1:

P2:
SHUTDOWN —| SHTDWN

P4;
RESET —— RESET

(CIICTiE)

TEMP:

Telemetry Plots

VIN E

| P1Voltage

+ P1Current

P1 Voltage (V)
1

P2 Voltage 03

P2 Current 1,000

P3 Voltage

P3 Current

P4 Voltage

P1 Current (ma)

4 Current . - . - . : . - . Y

& 10. PD &l
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il Run #24 Chrdisk i Gk R shiE S R EMETE (K 11).

PM! TPS23861 (hpal72-0:20) Telemetry Page

=)

File Edit View Help
B dF*2 D 0D@®w
Status Panel E

s Voltage
i [T e—— TPS23E81 (addr:2n) P1: 47.895V
P2: 47.540V
Clear AllInt (CLRAIN) Clear INT\Pin (CLINP) @ surr oerc @
@ sTrRTF P4:47.731V
sk @
Interrupts (00/1h) Enable Event @ FauLT s
PGC
S ot Gel? o VIN: 47.525V ® ciasc el @ Current
Start Foult SR 0 ® T P1: 13.673mA
TQUT or ILIM Fault ¥ FAUT 0 P2: 31.191mA
GG 1 SHUTDOWN —| SHTDWN
- i nermc ey | — P4: 18.922mA
tection Cy: 1 1 -
, o=
Disconnect Event « DISF 1
Power Good Status Change PGC 1 TEMP: 46.504C
Power Enable Status Change | | PEC 1
N Telemetry Plots
Register Field P4 P3 P2 P1
Power Event (02/3) PwrGood 1 1 1 1
CoR (03h) PwrEnable 1 1 1 1 VN 48.1
Detect Event (04/5h) Classification 1 1 1 1 E 48
¥ PlvVoltage g
CoR (05h) Detecion 1 1 1 1 P -
FaultEvent (06/7h) Discomnect 1 1 1 1 Y PiCurrent >  47.8
CoR (07h) ICUTFault 0 0 0 0 = P
Start/LIM (08/oh) ILIMFadt 0 0 0 0 P2 Voltage :
CoR (09h) StartFaut 0 0 0 0O T T T T T 1
P2 Cosrent -25 -20 -15 -10 -5 o
Supply Event (0A/Bh) TSD vouv VRUV
0.016
CoR (08h) 0 1 1 =
P3Voltage § 0.015
£
PwrStats (10h) PwrGood 1 1 1 1 fooway e e
PurEnble 1 1 1 1 Freument g o013
I -
= 0.012
PortStatus  Class Detect HNEITE
Port 1 (0ch) Class 4 Resistance vabid 2'5 2'0 1'5 1‘0 ‘5 "]
P4 Current = = = = =
Port 2 (0Dh) Class 4 Resistance vald
e Last 26 of 26 samples
Port 4 (0Fh) Class 4 Resistance valid
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AR L BR, FTULERSIF #2. X1 B 12 RGO, PSSR DI PD 735l i 23 Bim 11 1 A 2
T FFRRIIR L 2 RA R

[ 35 TpS23861 (hpal72-0:28) Telemetry Page

File Edit View Help

D A BeD 0@

Status Panel
—————— TPS23861 (addr:28; t
T Stanus Updaces - 00h Driven g ( ) P1: 47.756V
P2: 47,789V
Clear Al It (QRATY) | | Clear INT\ P (cLINP) 8 surF o @
@ sTRTF P4: 47.884V
pisr @
Interrupts (00/1h) Enable Event @ rauT P
Supply Event Fault | SuPF 1 = PGC
VIN: 47.676V @ cuasc e @ Current
Start Fault YISRTF 0 ® T P1: 18.739mA
ICUT or ILIM Fault ¥ FALT 0 P2: 18.983mA
SHUTDOWN — SHTDWN
Classificat de
tion Cye ClLAsC 1 - P4: 19.410mA
Detection Cyde DETC 1 RESET ——| RESET —_
Disconnect Event YD 0 @ lEJ Q
[(OFEDREOeEi (MEEE 0 TEMP: 45.852C
Power Enable Status Change || PEC 1
Register Field P4 P3 P2 P1 Telemetry
Power Event (02/3h) PwrGood 1 1 1 1 a8
CoR (03h) ParEnable 1 1 1 1 ‘L] o5
DetectEvent (04/5) Classificaion 1 1 1 1 T ravelmge = i
CoR (05h) Detecton 1 1 1 1 ~ b s —
FaultEvent (06/7h) Discomect 0 0 0 O v picorent = 477
CoR (07h) IUTFalt 0 0 © 0 & 476
Start/ILIM (08/8h) LIMFadt © 0 0 O P2 Voltage
— R me | r T T T T T 1
CoR (0h) StartFat 0 0 0 0 O o - p s o e 5
Supply Event (0A/Bh) TSD VDUV VUV
——— 0.021
o) © ! ' P3Voltage 3
£ o002
Pwe Status (10h) Pur Good 1 1 1 1 % 0019 o L e o e L e e 5
PICurrent
PwrEnsble 1 1 11 Z oos
-
= 0.017
PortStatus  Class Detect P4 Voltage
Port 1 (0Ch) Class 4 Resistance valid 5ln 5‘0 4‘0 ;n ;n 1{n |‘]
P4 Current - - - -
Port 2 (0D Clsss 4 Resistance vald
Part3 () Last 56 of 56 samples
Port 4 (oFh) Class 4 Resistance valid

— — = 4

E 12, EINESEREMZE, 284

it

RO R B RA CRARPIABE) BB .

_
43 TPS23861 Dashboard (e
File
hpa172-0
Port Status Addr 20 Addr 28
Port # 1 2 3 4 1 2 3 4
PG 11 11 11 11
PE 1111 1111
VIN 47.5328 47.6829
TEMP 46.504 45.2
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12C FF A7 UL (K 14) SRR S AIEDNE R

=Ry

HITEARALIE o

43 TPS23861 (hpal72-0:20) Register Page s olE)
File Edit View Help
2 H LS D@ W
Status Panel @@
12C Register Page (=)
Device Info Telemetry
INT\ Status Updates - 00h Driven s
= « Temperature (2Ch) 46.504 | ¥ Input Voltage (2Eh) 42.5%
Clear All It (QLRAIN) Clear INT\Pin (CLINP) ~ AUTObit (11h) [ | Current (ma)
Por4 (3CH) Port 3 (38H Port 1 (30)
Interrupts (00/1h) Enable Event ¢ Slave Address » [ e o1t e 70
Supply Event Fault vISPF 1 (11h)
Start Fault ¥|STRTF 0 | Voltage (V)
TCUT or ILIM Fault Y FALT 0 v 'E‘L;:;thﬂrm 0501010 Port 4 (3Eh) Port 3 (3Ah) 32
Classification Cycle assc 1 | 47.752 47.738 47.555 47.503
Detection Cyde DETC 1
Disconnect Event | DISF 1 + IC Version (16h) 06010 +| Detect Resistance (k)
Power Good Status Change | |PGC 1 Port 4 (66H) Pore 3 (644 Port 1 (60H)
Power Enable Status Change | | PEC 1 v m‘,, Version . | 24745 2487 24.768 24912
00 - Other 00 - Other 00 - Other 00 - Other
|| Register Field P4 P3 P2 P1
PowerEvent (02/3h) PwrGood 1 1 1 1 ¥ Device D () [om1n1 | Detect Capadtonce (4F)
CoR (03h) PawrEnsble 1 1 1 1 (S Pt 316K Pt 1 GO
Detect Event (04/5h) Classificaion 1 1 1 1
| 999,999 999.999 209,999 599599
CoR (05h) Detecton 1 1 1 1 + Sicon Rev (43h) | 0600011
FaultEvent (06/7h) Dsconnect 1 1 1 1 0000 - Po-on resat 0000- Paronresst | | 0000 - Puron reset 0000 - Pwr-on resst
CoR (07h) IUTFedt 0 0 0 ©
SULM@ES) LMRk 0 0 0 ¢ Update ID Information Update Telemetry
CoR (Osh) SwrtFait 0 0 0 © o P—
Supply Event (04/8h) TSD VDUV VPUV
CoR (08h) 0 1 1 CLRAIN
Pur Status (10h) PwrGood 1 1 1 1 are
PwrEnable 1 1 1 1 RESAL
PortStatus  Class Detect beif==
Port 1(0Ch) Class 4 Resistance valid 4 3 2
Part 2 (00h) Clsss 4 Resistance vald . e
Port 3 (0Eh)
Port 4 (0Fh) Class 4 Resistance vald
= = = 4

Kl 14. 12C FHERTH
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A E TG B U N A RO SAR T 1R 2] .

K 15. SFRCE T

r 3
% TPS23861 (hpa172-0:28) Configuration Page p— - [=lE
File Edit View Help
™, & y
=5 I R TR MORORO)
Status Panel Device Configuration Page
Refresh Operating Mode (12h)
Seatus Uy = 00k Drive =
L ‘ i = 2, | RefeshAlCommends | | [Ps-11-awm 3| [p3-u-aue 3 | [r2-11-Ame 2 [pr-11-avm
Clear Al Int (QLRAIN) | | Clear INT\Pin (CLIN?) |
Shutdown Detect Enable (14h) Port Pushbuttons
| SHUTDOWN ||| wes e W2 v Detect/Class Restart (16h)
4 3 2 1
Interrupts (00/1h) Enable Event & B "
Supply Event Fault | SUPF 1 TR flaten o Write. RQL
o —— 1 2 | ¥ pa < r3 <p2 v P1
Start Fault ¥/SRF 0 Tum oo 2]
1CUT or ILIM Fauit ¥ FANT 0 TSTART o0-6oms & | | [ Disconnect Enable (13h) Power Enable (13h)
Classification Cycle assc 1 —
5 Ticur wosoms 3| | MP4 MIP3 Gl vip1 4 3 2 1
Detection Cyde bETC 1 .
Disconnect Event ¥IDISF 0 oIS - 360ms % | | Port Power Priority (15) L
PINON
Power Good Status Change | |PGC 1 P4 WP <P P
General Mask 1 (17h) 2 z :
Power Enable Status Change | | PEC 1
INTEN | - Legacy Detect Mode (20h)
uAng [e-o0-sdony 3 |[pr-oo-sdony 3| [re-co-sdomy | 3| [Pr-co-sdonmy
EXTDET b
Register Field P4 P3 P2 P1 w250 ey
Power Event (02/3h) PwrGood 1 1 1 1
CoR(03) | PerEnable 1 1 1 1 Internal Tmer (27h) [Pe-oi-tfcuma 2 |[Pr-o1-woums 2 |[P2-o-wChms 3| [Pr-or-rchms
Detect Event (04/5h) Classificaton 1 1 1 1 tewral Towc () [ 0]2] corta —
CoR(0Sh) | Detecton 1 1 1 1 - SR G2
Foult Event (06/7h) Discomect 0 0 0 0 12C Watchdag (42h) P34 P12
CoR(07M) | ICUTFalt 0 0 0 O 12 Watchdog Disabie 4 s =
oir Made
Start/ILM (08/%h) LIMFadt 0 0 0 0 | Reset12C Watchdog Tmer |
CoR (0%h) | StartFaut 0O 0 0 0 |ﬂlf‘—bbﬂrbnnmbabu % | | P12 - 00D - Disconrect Disabled
Supply Event (0A/Bh) TSD oW WP Cool Down/Gate Drive (45h) . =
CoR(oBh) | © 1 1 Cool Down ox- 18 a |
- - P4 P3 P2 P1
IGATE 0-smA 3|
P Status (10h) ParGood 1 1 1 1 - —  Disconnect Threshold (25h)
Pwr Enable 1 1 1 1 \
| P4 -00-75ma 2 |[p3-00-75ma < || P2-00-7.5ma % | |pr-00-75ma
10UT Config (24/28h)
Pt Satun R i — [e-110-sstma 2| [P3-110-csema = | (p2-110-gssma 2 [pr-110-es8ma
Port1{och)  Class4 Resistance vald L
Part 2 (00h) Oass 4 Resistance vaid FoE Plus (40n)
Port 3 (0Eh)
Part 4 (0Fh) Class 4 Resistance vakd ¥ P4 v|P3 ¥P2 ¥ P1

P B ) PR AU A B sl DA i B L PR T ik, M/ K 2 R as A feas T RIVEAfE B .

r
(9 fomi
A ® - o
TPS23861 Configuration Wizard
W TReEkSelag @ - A
Port
Select the ports you would like to configure. Note: all ports will be configured to the same mode.
Port 1 Enable 4 Pair for Ports 1and 2
File Edit View Help Port3 Enable 4 Pair for Ports 3and 4
= W L“F@-ﬁ} ERICKO] Port 4
st pane 8
iy S Uplars -0 Oven |3
Cear Al Int (CLRAIN) | [ Clear INT\Pin (cLIP) |
Interrupts (00/1h) Enable Event
Supply Event Fault VswE 1 ] Next Cancel
Il | startraut ¥ISRF 0 = =

16. R E 7%

ZHCUO085B—March 2014—-Revised June 2014

TPS23861EVM-612: £fX] TPS23861 /] & s (1P (b

SLUUAY8 — http://www-s.ti.com/sc/techlit/SLUUAY8
Jixkl © 2014, Texas Instruments Incorporated

17


http://www.ti.com.cn
http://www-s.ti.com/sc/techlit/SLUUAY8.pdf

13 TEXAS

INSTRUMENTS
TPS23861EVM-612 Pl iy 417 GUI & www.ti.com.cn
4.3 MSP-EXP430G2 #4355,

TPS23861EVM-612 £ N R BLEAT AR 45 10 TPS23861 a1 X 4% 52 MSP-EXP430G2 14

i, 8% MSP-EXP430G2 #fi A3 TPS23861EVM-612 Z R, #H47LL BRI, FHalf 2 Hin

MSP430 (MSP430G2553) #:f4 -

1. kg P1.6 4l J5 Eorimas

2. % RXD Ml TXD #iffidh 33 Eiriiss. 4408 MSP-EXP430G2 LaunchPad /' 46F (SLAU318C,
10 70 KX UL T DA E AL E 7.

3. ¥ MSP-EXP430G2 %37 TPS23861EVM-612 I, I HAfi{# USB-TO-GPIO HitRk 4 A 236 4E J2

4. tn & 3 F AR, % PC %S LaunchPad.

5. JEACASH K AE A H 2 MSP430 LaunchPad &K & (MSP-EXP430G2 http://www.ti.com/tool/msp-
exp43092), HEM# ] Code Composer Studio™ (CCS) hit4s 5.3 (http://www.ti.com/tool/ccstudio-
msp430) R EE.  AI{EIXAN IR N dwfE H Ax MSP430.

6. —H CCS #%dk, SREMEH 7 4.3.1 FAIHMEARLSER TN WEIFEITILIIH. CCS WA
5.3.0 WA LL RRfI . #90, FHEE W HyperTerminal B{ Teraterm &5 FELF KA E EVM B1TH
(I8 H

431  FAK CCS MLk E

1. 7£ PC : Fi5 — Texas Instruments — Code Composer Studio 5.3.0 — Code Composer Studio
5.3.0 BfTFF CCS #&fr-

2. BN TAEX AL E A CCS jash

3. ¥ AJiH: File —» Import Existing CCS Eclipse Project (‘2 A3l # CCS Eclipse Wi H) i H

4. BRAEEBITHNAE, A5 HE Finish %41

5. WEHENH: WE. WERE. ENEE. B3, FahakEes)

6. R TIRA S R T H

7. M\ CCS W ARSI REGE LI H: 817, ik (8 F1D) .

8. BATIEEIIH:: 21T, WE (BUIERHZHEL, F8)

9. B HEANBE AN (COM Al LPT) #54Kffi€ PC COM %4 1 E&#i 8% LaunchPad. 5z
R o

10. — H 2P g B thi% 42 2 IE/E121T POE [/ LaunchPad, H8A LA SCARS 7 B A s H I
ESE V)

5 COME:9600baud - Tera Term VT - [
File Edit Setup Control Window Help -
1 - Hit '§ to start
|
K 17. s 'S KB
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11. # RN 'S kB s

[ E [t

COM6:9600baud - Tera Term VT

File Edit Setup Control Window Help

Welcome to the POE 51 - Manual Mode

18. B #E 3N
12. TPS23861EVM-612 ILIEEAFR 4 2 PD S8, 3 L2, [ F IR DA B h om0
EIZhR . 23290 HoRsm e . I ERES KL 4 8 Fheh (e b % F 5 —ik.

£ COME9600baud - Tera Term VT ~ F
File Edit Setup Control Window Help

Current:

rent:

Current:
Current:

K 19. B SR O B & b B

13. £FxbF A A A 2R AT AR W] LD R 7 sCEATECE AR 3. Aol i R0 IEAE

LaunchPad Fizf7 % .
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432 R4
20 FREE1E \POE-TPS23861\Document\doxy\htmhindex.html SC44 Py i) S0AY

[QTPSZ!&GI Power over Ethernet: Power over Etheret TP523861 Software Application Programming Int - Windows Intenet Explorer | I [E=SIER)
! O | & \POE - TP523861\Document\doxy\htmi\index htm [ %[ x |[= 8ing p -l
¢ Favorites 5% @ Home - Analog EVM
28|+ %9 Analog, Embedded Proces... ‘QTPSB%I Power over E... X fa - v [ @ v Pagev Safetyv Tools~ @~ ”
TPS23861 Power over Ethernet 1.0
Software Application Programming Interface for Command and Control of the TI TPS23861 PSE Controller
Main Page Data Structures. Files | Q-
| Power over Ethernet TP$23861 Software Application Programming Interface (API)

Authors
Texas Instruments Software Developers

Introduction

This package contains library software, including code templates for use by TPS23851 software developers

The documentation is maintained as doxygen based comments throughout the source code.
The software is broken up into separate functions. There are public functions that are used by standard software developers to command and control the TPS23861

Additionally, there are a set of abstraction level functions that are collected in the TPS22861_Glue.c file. The TPS23871 resides on the 2C bus, and standard 2C commands are used to communicate with it. As different hardware processors and
operating systems use different functions to perform 2C communications, the software here uses standard function calls which can be changed by the end user into the specific function calls for their specific appiciation. This small set of
hardware abstraction functions are all collected into one file for ease of porting

For a number of functions there are two different functions that may perform the same configuration. One function exists to set up all four ports on the device at the same time. A seaparate function exists to configure one of the four ports. An
application that has fixed connections may wish to configure everything at once. An application that sees unknown devices inserted and removed may wish to configure each port individually as they are discovered. In general, the funciotns that
deal with individual ports will have the word Port in the function name. For example, tps_SetDetectClassEnable() enables the detection and classification for all four ports. However, the tps_SetPortDetectClassEnable() function only enables
one port's detection and classification capaibiities

Document License

This work is licensed under the Creative Commons Attribution-Share Alike 3.0 United States License. To view a copy of this license, visit hitp://creativecommons.org/icenses/by-sa/3.0/us/ or send a letter to Creative Commons, 171 Second Street,
Suite 300, San Francisco, California, 84105, USA.
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2 Pair Port 4 (IEEE802.3at Type 2) 2 Pair Port 3 (IEEE802.3at Type 2) 4 Pair Port 2 (Dual [EEE802.3at Type 2)
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www.ti.com.cn Wy EliE
6 YIRHE #
F 6 M F 7 HoRHIE T E X TPS23861EVM-612 Al TPS23861EVM-613 [ BOM.
# 6. TPS23861EVM-612 #H1iE #
Hoi SEIRTF [i% BiEA R~ FEmALS HEPER
4 C1, C8, Cl1, Cl12 0.01uF WA eS, MI%E, 0.01uF, 100V, +/-10%, X7R, 0603 0603 06031C103KAT2A AVX
2 Cc2, C5 1uF A, W%, 1uF, 10V, +/-10%, X7R, 0805 0805 0805ZC105KAT2A AVX
2 c3, c7 0.1uF AR, MI%, 0.1uF, 100V, +/-10%, X7R, 0805 0805 C2012X7R2A104K TDK
1 ca 1uF WA ES, MI%E, 1uF, 100V, +/-10%, X7R, 1206 1206 GRM31CR72A105KA01L | Il (MuRata)
1 cé 22uF WA, MI%, 22uF, 10V, +/-10%, X7R, 1206 1206 GRM31CR71A226KE15L | F}HI
4 C9, C10, C13, Cl4 0.1uF AR, M, 0.1uF, 50V, +/-10%, X7R, 0603 0603 06035C104KAT2A AVX
2 C15, C16 47uF WAES, i, 47uF, 100V, +-20%, 0.32 {4, SMD SMT f2f5] £k H13 EEV-FK2A470Q FAF (Panasonic)
2 C17, C18 2200pF W8S, MI%, 2200pF, 2000V, +/-10%, X7R, 1812 1812 C4532X7R3D222K TDK
1 D1 S LED, %%, SMD WA Bk YR TOPLED | LT E63C-CADB-35-L-Z | Kk 1] (OSRAM)
1 D2 58V B, TVS, i, 58V, 600W, SMB SMC SMCJ58A-13-F Diodes 7 [ (Diodes Inc.)
1 D3 100V AR, EBbE, 100V, 1A, SMA SMA MURA110T3G LRS-k (ON
Semiconductor)
8 D4, D5, D6, D7, D8, D9, |22V TR, SFANCAREF, 22V, 550mW, SMB SMB 1SMB5933BT3G G B R
D10, D11
6 DlDzl,sms, D14, D16, D17 | Wit LED, %, SMD >t 0603 LED LB Q39G-L2N2-35-1 Rk =] 1
9 H1, H2, H3, H4, H5, H6, e, BIFE, 0.312 X 0.200, Hfh B E P SJ61A1 3M
H7, H8, H9
1 J1 LR TH 5.08MM VERT 2POS TERM_BLK, 2pos, 5.08 | ED120/2DS On-Shore AR 247
mm
1 32 Bk (%), 100mil, 5x2, iRk, #4, TH 5x2 B N2510-6002-RB 3M
5 J3, J4, J6, J17, J18 7L, %M, 100mil, 10x1, 44, TH %3, 100mil, 10x1 SSW-110-01-G-S A F (Samtec, Inc.)
1 J5 i 100mil 3x1, #E4, TH i, 100mil, 3x1 SSW-103-01-G-S TRIFAH
6 J7, 38, J9, J19, J20, J21 A RS RI-45 RJ-45 i JKO0-0177NL V7R 307 [l B AR AT R A )
B (Pulse Engineering)
7499511611A W
f/RFFEF (Wurth
Elektronik)
6 24110, Ji1, J12, 322, J23, J RJ-45, #H, TH RJ-45 ik, 8 frEHS | SS-7188V-A-NF Stewart Connector
8 J13, J14, J15, J16, #3k, TH, 100mil, 2x1, 94, 7ER%E5#ELL [ 230mil TSW-102-07-G-S TSW-102-07-G-S R AT
325, J26, J27, J28
1 J29 15A URIRET, WEE, W% 7693 7693 Keystone
L1 82uH ks, A&RBOE IO, #% 4k, 82uH, 0.78A, 0.37 Kk, SMD | SDR0805 SDRO0805-820KL &7 A+ (Bourns)
(7)24787820 ?fzi\%bﬁT
1 R1 200k A, 200K Kid, 1%, 0.1W, 0603 0603 CRCWO0603200KFKEA ALK (Vishay-Dale)
1 R2 1.00 HiPH %%, 1.00 K4, 1%, 0.25W, 1206 1206 CRCW12061R00FKEA | i 1Hik#)
1 R3 1.00k HiPH%%, 1.00k k4%, 1%, 0.1W, 0603 0603 CRCWO06031K00FKEA B )
1 R4 100k A, 100Kk Kid, 1%, 0.1W, 0603 0603 CRCWO0603100KFKEA JEAH % )
1 R5 47k HPHEY, 47k KU, 5%, 0.1W, 0603 0603 CRCWO060347K0JNEA R
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# 6. TPS23861EVM-612 #KHE # (continued)
Bk SESRRTF [i% UL R~ FEmALS HEPER
1 R6 3.16k HLPH Y, 3.16k {4, 1%, 0.1W, 0603 0603 CRCWO06033K16FKEA A )
5 R7, R8, R9, R11, R12 10.0k WP 2%, 10.0k EX%4¥, 1%, 0.1W, 0603 0603 CRCWO060310KOFKEA BRI B
2 R10, R13 4.7k FFH, 4.7k BR4, 5%, 0.1W, 0603 0603 CRCWO06034K70JNEA JE A )
8 R14, R15, R16, R17, R20 | 7.50k HLPH %Y, 7.50k {4, 1%, 0.25W, 1206 1206 CRCW12067K50FKEA A )
, R21, R22, R23
8 SH-J1, SH-J2, SH-J3, SH- | 1x2 Sriiids, 100mil, #E4r, M TS 100mil 43 Jia% SPC02SYAN e MR A (Sullins
J4, SH-J5, SH-J6, SH- Connector Solutions)
J7, SH-J8
2 TP1, TP2 a6 Mk s, ZH&, at, TH Keystone5010 5010 Keystone
5 TP3, TP11, TP14, TP15, T | SMT Mk, SR, SMT Testpoint_Keystone_Com | 5016 Keystone
P16 pact
5 TP4, TP5, TP6, TP7, TP8 | Ff WRR A, ZHE, Af, TH Keystone5012 5012 Keystone
1 TP9 L) Wk, ZH&E, B, TH Keystone5011 5011 Keystone
1 U1 FE (80V) BRI AL, 8 Sl I NGB NI R d4 % MUAOSA LM5007MM/NOPB e H K TR A
(MSOP), Tt (National Semiconductor)
2 U2, U4 25Mbps PUiiE, 3/1, %FhaEes, 3.3V/5V, -40 % +125 /%, 16 5| | DWOO16A 1SO7241CDW FEINALES (T1)
TN RSHE R HLE (SOIC) (DW), RER{R (4 RoHS & JEHY
ALY
1 u3 FLAT TR H A PR P AR/OKE) 25, DCKOO05A DCKOO005A SN74LVC1G07DCK TEINAXCAE (TI)
# 7. TPS23861EVM-613 #kHE #.
i SEIRRTF [i:4 e R~ FERE S il R
2 C1, C3 0.1uF s, W%, 0.1uF, 50V, +-10%, X7R, 0603 0603 06035C104KAT2A AVX
10 C2, c4, C5, C6, C7, C8, C9, C10, C11, C12 | 0.1uF A%, W%, 0.1uF, 100V, +/-10%, X7R, 0805 0805 C2012X7R2A104K TDK
1 C13 1uF S, W¥, 1uF, 100V, +/-10%, X7R, 1206 1206 GRM31CR72A105KA01L A
8 D1, D3, D5, D7, D9, D11, D13, D15 58V M, TVS, i), 58V, 600W, SMB SMB SMBJ58A-13-F Diodes 2 #]
8 F1, F2, F3, F4, F5, F6, F7, F8 K42, 1.5A, 63V, SMD 1206 CiS 15 H & HT (Bel Fuse)
3 J1, J2, J3 3, TH, 100mil, 10x1, %4, FaEs#Ll 1 230mil TSW-110-07-G-S TSW-110-07-G-S RS AT
8 Q1, Q2, Q3, Q4, Q5, Q6, Q7, Q8 100V SR A PR RN AR (MOSFET), N il 3.3x1x3.3mm FDMC3612 fil# - F:44 (Fairchild
jH, 100V, 3.3A, 3.3x1x3.3mm Semiconductor)
8 1, R2, R7, R, R8, R9, R10, R15, R16 221 HPH 2%, 22.1 Wi, 1%, 0.1W, 0603 0603 CRCWO060322R1FKEA At IE )
8 R3, R4, R5, R6, R11, R12, R13, R14 47 HiBE, 47 Rk4Y, 5%, 0.1W, 0603 0603 CRCWO060347ROJNEA A )
16 R17, R18, R19, R20, R21, R22, R23, R24, R | 0.51 Hif#%, 0.51 Rk, 1%, 0.25W, 0805 0805 CRMO0805-FX-R510ELF LEY=8
25, R26, R27, R28, R29, R30, R31, R32
8 R33, R34, R35, R36, R37, R38, R39, R4l 0 fif, O Kk4y, 5%, 0.1W, 0603 0603 CRCWO06030000Z0EA JEAH A )
1 TP1 B Wikl ZHIE, B, TH Keystone5011 5011 Keystone
3 TP4, TP6, TP10 i) WA A, 8, 4, TH Keystone5000 5000 Keystone
3 TP5, TP9, TP12 SREN MR AL, AL, 406, TH Keystone5002 5002 Keystone
1 TP8 SMT WA, REEA, SMT Testpoint_Keystone_Comp | 5016 Keystone
act
2 U1, U2 VUi IEEE 802.3at LAKM R PSE #Mil3%, PWO0028A PWO0028A TPS23861PW TN (T1)
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BT I st

Changes from Original (March 2014) to A Revision Page

L 1o Yo IR = N 5 e PR 3

N @1 P o ToT=Yo B b g o M A L I L AVA DL O et iy ) e = /P 3

DR [o [=Y B R 24 S BN B i e N = ORI 3

e Changed K AZIZE (#5124 VPWR) KIS ZATERMEI—NEE F o i, 3

o Changed FIAZIZE (BEFRIEA VPWR)  F R T B e vereriiiittii et et e et e e et et et e e et e e e e e e e e e e e a e e e e eas 3

«  Added HFRAESE SR INE] A 3.3V (FFIC 7 3.3V) FETTH . i 4

» Changed 7t 4/ 3.3V (#5124 3.3V_USB) IS IR —H)THc  woiriiiiiii e 4

o Changed EAM K E (B S IE T ) B B P 2 o verieee e e e e e e e e e r e e e ens 5

o Added TPS23861EVM-612 Pl 47 GUI B BT 0 vvriinisseseuseisetsessessstsstnstnssnsssaasensensensenseanssnesnaanaen 10
BT I st

Changes from A Revision (June 2014) to B Revision Page

« Changed ¥ 7h B JFEEEE ERI ST 18 AU TR I N KSENSAG wuiirieeriteitieenetieteeeeaneeseneenrensenreneennenrenneens 23
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ADDITIONAL TERMS AND CONDITIONS, WARNINGS, RESTRICTIONS, AND DISCLAIMERS FOR
EVALUATION MODULES

Texas Instruments Incorporated (TI) markets, sells, and loans all evaluation boards, kits, and/or modules (EVMs) pursuant to, and user
expressly acknowledges, represents, and agrees, and takes sole responsibility and risk with respect to, the following:

1. User agrees and acknowledges that EVMs are intended to be handled and used for feasibility evaluation only in laboratory and/or
development environments. Notwithstanding the foregoing, in certain instances, Tl makes certain EVMs available to users that do not
handle and use EVMs solely for feasibility evaluation only in laboratory and/or development environments, but may use EVMs in a
hobbyist environment. All EVMs made available to hobbyist users are FCC certified, as applicable. Hobbyist users acknowledge, agree,
and shall comply with all applicable terms, conditions, warnings, and restrictions in this document and are subject to the disclaimer and
indemnity provisions included in this document.

2. Unless otherwise indicated, EVMs are not finished products and not intended for consumer use. EVMs are intended solely for use by
technically qualified electronics experts who are familiar with the dangers and application risks associated with handling electrical
mechanical components, systems, and subsystems.

3. User agrees that EVMs shall not be used as, or incorporated into, all or any part of a finished product.
User agrees and acknowledges that certain EVMs may not be designed or manufactured by TI.

5. User must read the user's guide and all other documentation accompanying EVMs, including without limitation any warning or
restriction notices, prior to handling and/or using EVMs. Such notices contain important safety information related to, for example,
temperatures and voltages. For additional information on TI's environmental and/or safety programs, please visit www.ti.com/esh or
contact TI. —

6. User assumes all responsibility, obligation, and any corresponding liability for proper and safe handling and use of EVMs.

7. Should any EVM not meet the specifications indicated in the user’s guide or other documentation accompanying such EVM, the EVM
may be returned to Tl within 30 days from the date of delivery for a full refund. THE FOREGOING LIMITED WARRANTY IS THE
EXCLUSIVE WARRANTY MADE BY Tl TO USER AND IS IN LIEU OF ALL OTHER WARRANTIES, EXPRESSED, IMPLIED, OR
STATUTORY, INCLUDING ANY WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE. Tl SHALL
NOT BE LIABLE TO USER FOR ANY INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES RELATED TO THE
HANDLING OR USE OF ANY EVM.

8. No license is granted under any patent right or other intellectual property right of Tl covering or relating to any machine, process, or
combination in which EVMs might be or are used. Tl currently deals with a variety of customers, and therefore TI's arrangement with
the user is not exclusive. Tl assumes no liability for applications assistance, customer product design, software performance, or
infringement of patents or services with respect to the handling or use of EVMs.

9. User assumes sole responsibility to determine whether EVMs may be subject to any applicable federal, state, or local laws and
regulatory requirements (including but not limited to U.S. Food and Drug Administration regulations, if applicable) related to its handling
and use of EVMs and, if applicable, compliance in all respects with such laws and regulations.

10. User has sole responsibility to ensure the safety of any activities to be conducted by it and its employees, affiliates, contractors or
designees, with respect to handling and using EVMs. Further, user is responsible to ensure that any interfaces (electronic and/or
mechanical) between EVMs and any human body are designed with suitable isolation and means to safely limit accessible leakage
currents to minimize the risk of electrical shock hazard.

11. User shall employ reasonable safeguards to ensure that user’'s use of EVMs will not result in any property damage, injury or death,
even if EVMs should fail to perform as described or expected.

12. User shall be solely responsible for proper disposal and recycling of EVMs consistent with all applicable federal, state, and local
requirements.

Certain Instructions. User shall operate EVMs within TI's recommended specifications and environmental considerations per the user’s
guide, accompanying documentation, and any other applicable requirements. Exceeding the specified ratings (including but not limited to
input and output voltage, current, power, and environmental ranges) for EVMs may cause property damage, personal injury or death. If
there are questions concerning these ratings, user should contact a Tl field representative prior to connecting interface electronics including
input power and intended loads. Any loads applied outside of the specified output range may result in unintended and/or inaccurate
operation and/or possible permanent damage to the EVM and/or interface electronics. Please consult the applicable EVM user's guide prior
to connecting any load to the EVM output. If there is uncertainty as to the load specification, please contact a Tl field representative. During
normal operation, some circuit components may have case temperatures greater than 60°C as long as the input and output are maintained
at a normal ambient operating temperature. These components include but are not limited to linear regulators, switching transistors, pass
transistors, and current sense resistors which can be identified using EVMs’ schematics located in the applicable EVM user's guide. When
placing measurement probes near EVMs during normal operation, please be aware that EVMs may become very warm. As with all
electronic evaluation tools, only qualified personnel knowledgeable in electronic measurement and diagnostics normally found in
development environments should use EVMs.

>

Agreement to Defend, Indemnify and Hold Harmless. User agrees to defend, indemnify, and hold TI, its directors, officers, employees,
agents, representatives, affiliates, licensors and their representatives harmless from and against any and all claims, damages, losses,
expenses, costs and liabilities (collectively, "Claims") arising out of, or in connection with, any handling and/or use of EVMs. User’s
indemnity shall apply whether Claims arise under law of tort or contract or any other legal theory, and even if EVMs fail to perform as
described or expected.

Safety-Critical or Life-Critical Applications. If user intends to use EVMs in evaluations of safety critical applications (such as life support),
and a failure of a Tl product considered for purchase by user for use in user's product would reasonably be expected to cause severe
personal injury or death such as devices which are classified as FDA Class Ill or similar classification, then user must specifically notify Tl
of such intent and enter into a separate Assurance and Indemnity Agreement.
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RADIO FREQUENCY REGULATORY COMPLIANCE INFORMATION FOR EVALUATION MODULES

Texas Instruments Incorporated (TI) evaluation boards, kits, and/or modules (EVMs) and/or accompanying hardware that is marketed, sold,
or loaned to users may or may not be subject to radio frequency regulations in specific countries.

General Statement for EVMs Not Including a Radio

For EVMs not including a radio and not subject to the U.S. Federal Communications Commission (FCC) or Industry Canada (IC)
regulations, Tl intends EVMs to be used only for engineering development, demonstration, or evaluation purposes. EVMs are not finished
products typically fit for general consumer use. EVMs may nonetheless generate, use, or radiate radio frequency energy, but have not been
tested for compliance with the limits of computing devices pursuant to part 15 of FCC or the ICES-003 rules. Operation of such EVMs may
cause interference with radio communications, in which case the user at his own expense will be required to take whatever measures may
be required to correct this interference.

General Statement for EVMs including a radio

User Power/Frequency Use Obligations: For EVMs including a radio, the radio included in such EVMs is intended for development and/or
professional use only in legally allocated frequency and power limits. Any use of radio frequencies and/or power availability in such EVMs
and their development application(s) must comply with local laws governing radio spectrum allocation and power limits for such EVMs. It is
the user’s sole responsibility to only operate this radio in legally acceptable frequency space and within legally mandated power limitations.
Any exceptions to this are strictly prohibited and unauthorized by Tl unless user has obtained appropriate experimental and/or development
licenses from local regulatory authorities, which is the sole responsibility of the user, including its acceptable authorization.

U.S. Federal Communications Commission Compliance
For EVMs Annotated as FCC — FEDERAL COMMUNICATIONS COMMISSION Part 15 Compliant

Caution

This device complies with part 15 of the FCC Rules. Operation is subject to the following two conditions: (1) This device may not cause
harmful interference, and (2) this device must accept any interference received, including interference that may cause undesired operation.
Changes or madifications could void the user's authority to operate the equipment.

FCC Interference Statement for Class A EVM devices

This equipment has been tested and found to comply with the limits for a Class A digital device, pursuant to part 15 of the FCC Rules.
These limits are designed to provide reasonable protection against harmful interference when the equipment is operated in a commercial
environment. This equipment generates, uses, and can radiate radio frequency energy and, if not installed and used in accordance with the
instruction manual, may cause harmful interference to radio communications. Operation of this equipment in a residential area is likely to
cause harmful interference in which case the user will be required to correct the interference at its own expense.

FCC Interference Statement for Class B EVM devices

This equipment has been tested and found to comply with the limits for a Class B digital device, pursuant to part 15 of the FCC Rules.
These limits are designed to provide reasonable protection against harmful interference in a residential installation. This equipment
generates, uses and can radiate radio frequency energy and, if not installed and used in accordance with the instructions, may cause
harmful interference to radio communications. However, there is no guarantee that interference will not occur in a particular installation. If
this equipment does cause harmful interference to radio or television reception, which can be determined by turning the equipment off and
on, the user is encouraged to try to correct the interference by one or more of the following measures:

« Reaorient or relocate the receiving antenna.
« Increase the separation between the equipment and receiver.
« Connect the equipment into an outlet on a circuit different from that to which the receiver is connected.
« Consult the dealer or an experienced radio/TV technician for help.
Industry Canada Compliance (English)
For EVMs Annotated as IC — INDUSTRY CANADA Compliant:

This Class A or B digital apparatus complies with Canadian ICES-003.

Changes or madifications not expressly approved by the party responsible for compliance could void the user’s authority to operate the
equipment.

Concerning EVMs Including Radio Transmitters

This device complies with Industry Canada licence-exempt RSS standard(s). Operation is subject to the following two conditions: (1) this
device may not cause interference, and (2) this device must accept any interference, including interference that may cause undesired
operation of the device.

Concerning EVMs Including Detachable Antennas

Under Industry Canada regulations, this radio transmitter may only operate using an antenna of a type and maximum (or lesser) gain
approved for the transmitter by Industry Canada. To reduce potential radio interference to other users, the antenna type and its gain should
be so chosen that the equivalent isotropically radiated power (e.i.r.p.) is not more than that necessary for successful communication.

This radio transmitter has been approved by Industry Canada to operate with the antenna types listed in the user guide with the maximum
permissible gain and required antenna impedance for each antenna type indicated. Antenna types not included in this list, having a gain
greater than the maximum gain indicated for that type, are strictly prohibited for use with this device.



Canada Industry Canada Compliance (French)
Cet appareil numérique de la classe A ou B est conforme a la norme NMB-003 du Canada

Les changements ou les modifications pas expressément approuvés par la partie responsable de la conformité ont pu vider I'autorité de
I'utilisateur pour actionner I'équipement.

Concernant les EVMs avec appareils radio

Le présent appareil est conforme aux CNR d'Industrie Canada applicables aux appareils radio exempts de licence. L'exploitation est
autorisée aux deux conditions suivantes : (1) I'appareil ne doit pas produire de brouillage, et (2) I'utilisateur de I'appareil doit accepter tout
brouillage radioélectrique subi, méme si le brouillage est susceptible d'en compromettre le fonctionnement.

Concernant les EVMs avec antennes détachables

Conformément a la réglementation d'Industrie Canada, le présent émetteur radio peut fonctionner avec une antenne d'un type et d'un gain
maximal (ou inférieur) approuvé pour I'émetteur par Industrie Canada. Dans le but de réduire les risques de brouillage radioélectrique a
I'intention des autres utilisateurs, il faut choisir le type d'antenne et son gain de sorte que la puissance isotrope rayonnée équivalente
(p.i.r.e.) ne dépasse pas l'intensité nécessaire a I'établissement d'une communication satisfaisante.

Le présent émetteur radio a été approuvé par Industrie Canada pour fonctionner avec les types d'antenne énumérés dans le manuel
d’'usage et ayant un gain admissible maximal et I'impédance requise pour chaque type d'antenne. Les types d'antenne non inclus dans
cette liste, ou dont le gain est supérieur au gain maximal indiqué, sont strictement interdits pour I'exploitation de I'émetteur.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2014, Texas Instruments Incorporated

Important Notice for Users of EVMs Considered “Radio Frequency Products” in Japan
EVMs entering Japan are NOT certified by Tl as conforming to Technical Regulations of Radio Law of Japan.

If user uses EVMs in Japan, user is required by Radio Law of Japan to follow the instructions below with respect to EVMs:

1. Use EVMs in a shielded room or any other test facility as defined in the notification #173 issued by Ministry of Internal Affairs and
Communications on March 28, 2006, based on Sub-section 1.1 of Article 6 of the Ministry’s Rule for Enforcement of Radio Law of
Japan,

2. Use EVMs only after user obtains the license of Test Radio Station as provided in Radio Law of Japan with respect to EVMs, or

3. Use of EVMs only after user obtains the Technical Regulations Conformity Certification as provided in Radio Law of Japan with respect
to EVMs. Also, do not transfer EVMs, unless user gives the same notice above to the transferee. Please note that if user does not
follow the instructions above, user will be subject to penalties of Radio Law of Japan.

http://www.tij.co.jp
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