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Product Overview

ESP32-S3 is a low-power MCU-based system on a chip (SoC) with integrated 2.4 GHz Wi-Fi and Bluetooth®
Low Energy (Bluetooth LE). It consists of high-performance dual-core microprocessor (Xtensa® 32-bit LX7), a low
power coprocessor, a Wi-Fi baseband, a Bluetooth LE baseband, RF module, and numerous peripherals.

The functional block diagram of the SoC is shown below.
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ESP32-S3 Functional Block Diagram

For more information on power consumption, see Section 3.2.1 Power Management Unit (PMU).
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Features

Wi-Fi - 2 cores at 240 MHz: 1181.60 CoreMark;

4,92 CoreMark/MHz
e |EEE 802.11 b/g/n-compliant
e 128-bit data bus and SIMD commands

e Supports 20 MHz, 40 MHz bandwidth in 2.4 GHz
band e 384 KB ROM

¢ 1T1R mode with data rate up to 150 Mbps * 512 KB SRAM

* Wi-Fi Multimedia (WMM) * 16 KB SRAMIn RTC

e SPI, Dual SPI, Quad SPI, Octal SPI, QPI and OPI
interfaces that allow connection to multiple flash
and external RAM

e TX/RX A-MPDU, TX/RX A-MSDU
e |mmediate Block ACK

* Fragmentation and defragmentation e Flash controller with cache is supported

* Automatic Beacon monitoring (hardware TSF) ¢ Flash in-Circuit Programming (ICP) is supported

e 4 x virtual Wi-Fi interfaces

. . Advanced Peripheral Interfaces
e Simultaneous support for Infrastructure BSS in

Station, SoftAP, or Station + SoftAP modes ® 45 x programmable GPIOs
Note that when ESP32-S3 scans in Station

mode, the SoftAP channel will change along with

the Station channel - 4 xSPI

¢ Digital interfaces:

e Antenna diversity - 1 x LCD interface (8-bit ~16-bit parallel
RGB, 18080 and MOTO6800), supporting
conversion between RGB565, YUV422,
YUV420 and YUV411

e 802.11mc FTM

Bluetooth
1 x DVP 8-bit ~16-bit camera interface

e Bluetooth LE: Bluetooth 5, Bluetooth mesh

- 3 x UART
¢ High power mode (20 dBm)
- 2x12C
e Speed: 125 Kbps, 500 Kbps, 1 Mbps, 2 Mbps
- 2x12S
o Advertising extensions
- 1 x RMT (TX/RX)

Multiple advertisement sets

1 x pulse counter

Channel selection algorithm #2

LED PWM controller, up to 8 channels

Internal co-existence mechanism between Wi-Fi

and Bluetooth to share the same antenna 1 x full-speed USB OTG

1 x USB Serial/JTAG controller

CPU and Memory 5 MCPWM
X

¢ Xtensa® dual-core 32-bit LX7 microprocessor,
up to 240 MHz

1 x SDIO host controller with 2 slots

o General DMA controller (GDMA), with 5
* CoreMark™ score: transmit channels and 5 receive channels
— 1 core at 240 MHz: 613.86 CoreMark; 2.56

CoreMark/MHz
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- 1 x TWAI® controller, compatible with ISO - ULP-RISC-V coprocessor

11898-1 (CAN Specification 2.0) — ULP-FSM coprocessor

¢ Analog interfaces:

, Security
- 2 x 12-bit SAR ADCs, up to 20 channels

- 1 x temperature sensor * Secure boot

- 14 x touch sensing |0s * Flash encryption

e Timers: e 4-Kbit OTP, up to 1792 bits for users

- 4 x 54-bit general-purpose timers * Cryptographic hardware acceleration:

AES-128/256 (FIPS PUB 197)

- 1 x 52-bit system timer

- 3 x watchdog timers Hash (FIPS PUB 180-4)

- RSA
Low Power Management

Random Number Generator (RNG)

* Power Management Unit with five power modes HMAG

e Ultra-Low-Power (ULP) coprocessors:

Digital signature

Applications

With low power consumption, ESP32-S3 is an ideal choice for loT devices in the following areas:

e Smart Home e Generic Low-power loT Sensor Hubs
e |ndustrial Automation e Generic Low-power loT Data Loggers
¢ Health Care e Cameras for Video Streaming
e Consumer Electronics * USB Devices
e Smart Agriculture e Speech Recognition
* POS machines ¢ Image Recognition
® Service robot ¢ Wi-Fi + Bluetooth Networking Card
e Audio Devices ¢ Touch and Proximity Sensing
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1vVMM EPXO HMJUDI UIFQJOJTBUBOJOUFSOBM XFBLQVMMFE EPXO
1VMM VQHMJUDI UIFQJOJTBUBOJOUFSOBM XFBLQVMMFE VQ TUBL
IMFBTF SFGFS GPPSBERWBIMFE QBSBNFUFST BCPVU MPX IJHI MFWFM E
(1*0 BOE (1*0 QJOT CPUI IBWF UXP IJHI MFWFM HMJUDIFT EVSJOH
MBTUJOH GPSIB6PWUPUBM EVSBUJPO GPS UIF HMJUDIFT BOE UIF EFM
NT SFTQFDUJWFMZ GPS (1*0 BOE (1*0

&TQSFTTJIG 4ZTUFENT &41 4 4FSJFT %BUBTIFFU V
4VCNJU %PDVNFOUBUJPO 'FFECBDL




1JOT

*01JOT

*0 .69 BOE (1*01JO 'VODUJPOT

S5IFQJOT PG &41 4 DBOCFBTTJHOFEBOZGVODUJPO ' ' GSPNUIFJS SFTQ
MJTUFE JO 5BCAWRBOE (1*0 1JO 'VODUJPOT

&BDITFUPG UIF*0 .69 GVODUJPOTIBT B HFQF3B M D*'0S (FRIG DDV B P VIEBVQJC
BTTJHOFE B (1*0 GVODUJPO UIJTQJO TTIJIHOBMJT SPVUFE WJB UIF (1*0 NBUS
SPVUJOH DJSDVJUSZ GPS NBQQJOH TJHOBMT QSPHSBNNBUJDBMMZ *U HIWFT
JPXFWFS UIFGMFYJCIMJUZ PG QSPHSBNNBUJD NBQQJOH DPNFTBUBDPTU B!
TIHOBMT

/IPUFT GPS 5BXME9 BOE (1*0 1JO 'VODUJPOT
#PMNEBSLT UIF EFGBVMU QJO GVODUJPOT JO UIF EFGIBQME BB PRIENPEFO UE F
3FHBS[IIHIMIHDEMMT TFF 4FBETBOJDUJPOT GPS (1*0T BOE 35$@(1*0T
&BDI*0 .69 GVODOUJPO JTBTTPDJBUWKRFIEBTDSIQDQEBPGPMMPXT

t *0JOQVU 00PVUQVU 50 IJHIJNQFEBODF
t* 0JOQVU JG UIFQJO JT BTTJHO PEUR 6 YO@WU FOHPQBWIERE B O
t* 0JOQVU JG UIF QJO JT BTTJHO PEUR 5 YOPWU FOHPQBWIERE B O

'VODUJPO OBNFT
$-, @065y $MPDLPVUQVUGPSEFCVHHJIOH
(1*0y (FOFSBM QVSQPTF JOQVU PVUQVU XJUI TIHOBMT SPVULI
NPSFEFUBJMT PO UIF (1*0 NBUSJY TFF
41*%$-, @/ @%*"’

4FSIJBM QFSJQIFSBM JOUFSGBDF EJGGFSFOUJBM DMPD
41°3-,@1@ %"

46#41*$-, @/ @%*"
4FSJBM QFSJQIFSBM JOUFSGBDF EJGGFSFOUJBM DMPD
46#41*$-,@1@%*"

4
6y35 6"35 IBSEXBSFGMPXDPOUSPMTJHOBMT
6y$54)
6y39%

6"35 SFDFIWF USBOTNJU TJHOBMT
6y59%

(SPVQT PG GVODUJPOT TFFUIFNBSLIJOHTJO UIF UBCMF
B +5"(JOUFSGBDF GPS EFCVHHJOH
C6"35JOUFSGBDF GPS EFCVHHJOH

D41* JOUFSGBDF GPS DPOOFDUJPO UP JO QBDLBHFPSPGG QBDLBHF G
4FDUJPDJO .BQQJOH #FUXFFO $1JQ BOE '"MBTI 143".

E 41~ JOUFSGBDF TJHOBM MJOFT GPS ODUBM 41* DPOOFDUJPO
F 41* NBJOJOUFSGBDF GPS GBTU 41*DPOOFDUJPO

G41~* JOUFSGBDF GPS DPOOFDUJPO UP JO QBDLBHF PS PGG QBDLBHF G
CVT GPS WPMUBHFTEJGGFSJOH GSPN 41*CVT /PUFUIBUUIFGBTU 41*

&TQSFTTJIG 4ZTUFENT &41 4 4FSJFT %BUBTIFFU V
4VCNJU %PDVNFOUBUJPO 'FFECBDL




1JOT

H41* JOUFSGBDF GPS DPOOFDUJPO WJB 46#41* CVT o BMUFSOBUJWF HS
41~ EPFTOPUVTFODUBM 41* DPOOFDUJPO

I OPUSFDPNNFOEFE "MUFSOBUJWF 41* JOUFSGBDF JG UIFNBJO 41* JT
DPNQBSBCMF UP 41* WJB (1*0 NBUSJY TP VTF UIF (1*0 AB3UBINW JOTUFBE
1FSJQIFSBM *OUFSGBDF 41*

J OPUSFDPNNFOEFE "MUFSOBUJWF 41* JOUFSGBDF TIJHOBM MJOFT GP S

5BCMF *0.691JO 'VODUJPOT
1J{ *0.69 *0 .69 'VODUJPO
jp| (170 5ZQF 52Q 5ZQF 5ZQF 5ZQHR
IBNF
(1*0 (1*0 * 05 (1*0 | *0 5
(1*0 (1*0 * 05| (1*0 | *0 5
(1*0 (1*0 * 05/ (1*0 | *0 5
(1*0 (1*0 * 05| (1*0 | *0 5
(1*0 (1*0 * 05| (1*0 | *0 5
(1*0 (1*0 * 05/ (1*0 | *0 5
(1*0 (1*0 *05 (1*0 | * 05
(1*0 (1*0 * 05 (1*0 | *0 5 .
(1*0 (1*0 * 05/ (1*0 | * 0 5 (46#41*3$44 0 5 .
(1*0 (1*0 * 05 (1*0 | *0 5 1 46#41*)0 * 0 % '41%)%| * 0 5
(1*0 (1*0 * 05| (1*0 | * 0 $'41**0)| * 0 % 46#41*${4 05 | '41*$4| * 0 5
(1*0 (1*0 * 05| (1*0 | * 0 §'41**0|| * 0 % 46#41*%| * 0 §'41*%]| * 0 5
(1*0 (1*0 * 05 (1*0 | * 0 §'41**0 || * 0 4 46#41*${{,05 | '41*$-|| * 0 5
(1*0 (1*0 * 05 (1*0 | * 0 §'41**0|| * 0 § 46#41+*2|| * 0 §'41*2| * 05
(1*0 (1*0 * 05 (1*0 | * 0 §'41*%24 05 | 46#41*81 * 0 §'41*8]| * 0 5
(1*0 (1*0 * 05/ (1*0 | *0 56 354 0
(1*0 (1*0 * 05| (1*0 | *0 56 $54 *
(1*0 (1*0 * 05/ (1*0 | *0 56 59% | 0
(1*0 (1*0 * 05/ (1*0 | *0 56 39% | * $-,@065| 0
(1*0 (1*0 * 05/ (1*0 | *0 56 354 0 $-,@065| 0
(1*0 (1*0 * 05/ (1*0 | *0 56 $54 * $-, @065 0
(1*0 (1*0 * 05/ (1*0 | * 0 5
(1*0 05 | (1*0 | * 05
(1*0 * 05 (1*0 | * 065
(1*0 * 05 (1*0 | *0 5
(1*0 05 | (1*0 | * 05
(1*0 05 | (1*0 | * 05
(1*0 * 05 (1*0 | * 05
(1*0 * 05 (1*0 | *0 5
$POU EPO OFYUQ
&TQSFTTJG 4ZTUFNT &41 4 AFSJFT %BUBTIFFU V

4VCNJU %PDVNFOUBUJPO 'FFECBDL




1JOT

5BCMF oDPOU EGSPNQSFWJPVT QBHF

1J{ *0.69 *0 .69 'VODUJPO
p| (170 5ZQF 52Q 5ZQF
IBNF |
TR
(1*0 (1*0 * 05/ (1*0 | * 0 §'41*)% | * 0 % 46#41*)9
(1*0 (1*0 * 05| (10 | * 0 $'41*$4 | * 0 § 46#41*$4
(1*0 (1*0 * 05 (1*0 | * 0 §'41*% * 0 B 46#41*%
(1*0 (1*0 * 05| (1*0 | * 0 %'41*$-|, | * 0 % 46#41*$1
(1*0 (1*0 * 0 5| (1*0 | * 0 §'41*2 * 0§ 46#41%2
(1*0 (1*0 *0 5 (1*0 | * 0 §'41*81 | * 0 § 46#41+81
) B
(1*0 * (1*0 | * 0 5$-,@065 0 | 46#41%$4
(1*0 05 | (1*0 | *0 5%$-,@065 0
(1*0 * (1*0 | * 0 5%$-,@065 0
(1v0 [ J L (1*0 | * 0 5
(1*0 ) | o (1*0 | * 0 5$-,@065 0
(1*0 |{ J * (1*0 | * 0 5%$-,@065 0
(1*0 (1*0 *0 5/ (1*0 | * 0 5
(1*0 (1*0 * 05/ (1*0 | * 0 5
41+ | 46#41%
(1*0 05 [(1*0 | *0 5 | o5
$-.@1@%* $-.@%*
41+ | 46#41*
(1*0 05 | (1*0 | * 0 5 05
$-,.@/@%*"" $-.@%*
&TQSFTTJG 4ZTUFNT &41 4 AFSJFT %BUBTIFFU V

4VCNJU %PDVNFOUBUJPO 'FFECBDL




1JOT

35$ BOE "OBMPH 1JO 'VODUJPOT

35$ BOE "OBMPH QJO GVODUJPOT BT XFMMBTUIFIBSEXBSF CFIJOE UIFN BSF
UIFTF QJO GVODUJPOTBSF TPNFXIBU SFMBUFE BOE DPWFSFE UPHFUIFS

/IPUFT GPS 5B OE "OBMPH 1JO 'VODUJPOT

#PMEBSLT UIF EFGBVMU QJO GVODUJPOT JO UIF EF&SIBOMP EP PRENPHEFO UEF

3FHBS IJHIMJHDBNMBMT TFF AFBPTBOJDUJPOT GPS (1*0T BOE 35$@(1*0T

'VODUJPO OBNFT

XISFT

JP O

35$@(1*0y 35$HFOFSBM QVSQPTFJOQVU PVUQVUDPOOFDUFE UP U
TBS@J D@y 35%* $ QFSJQIFSBM JOUFSGBDF
506$)y) "OBMPH GVODUJPO GPS DBQBDJUJWF UPVDI TFOTJOH
95"-@ ,@1 L)[FYUFSOBM DMPDL JOQVU PVUQVU DPOOFDUFE UP &
95"-@ ,@/ 1 /NFBOTEJGGFSFOUJBM DMPDL QPTJUJWF OFHBUJWF
%S @3)y "OBMPH UP EJHJUBM DPOWFSTJPO DIBOOFM GPS "%$ PS"
"%$ @$)
64#@% 64#05(BOE 64# 4FSJBM +5"(GVODUJPO 64# TIHOBMJT B E
64#@% USBOTNJUUFE PWFSB QBJSPG % BOE %
5BCMF 35$ BOE "OBMPH 'VODUJPOT
1JC 35% "OBMP 35%$ 'VODUJPO "OBMPH 'VODU
/P | *0O/BNF
35$@(1*0 35$@(1*0 TBS@J D@TDM@
35$@(1*0 35$@(1*0 TBS@J D@ -0B®) "%$ @$)
35$@(1*0 35$@(1*0 TBS@J D@ -DEH) "%$ @$)
35$@(1*0 35$@(1*0 TBS@J D@ T-0B®) "%$ @%)
35$@(1*0 35$@(1*0 506%) "%$ @9)
35$@(1*0 35$@(1*0 506%) "%$ @9)
35$@(1*0 35$@(1*0 506%) "%$ @9)
35$@(1*0 35$@(1*0 506%) "%$ @9)
35$@(1*0 35$@(1*0 506%) "%$ @9)
35$@(1*0 35$@(1*0 506%) "%$ @9)
35$@(1*0 35$@(1*0 506%) "%$ @9)
35$@(1*0 35$@(1*0 506%) "%$ @9)
35$@(1*0 35$@(1*0 506%) "%$ @9)
35$@(1*0 35$@(1*0 506%) "%s @9)
35$@(1*0 35$@(1*0 506%) "%$ @9)
35$@(1*0 35$@(1*0 95"-@ .@ "%% @%)
35$@(1*0 35$@(1*0 95"-@ .@ "%$ @%)
35$@(1*0 35$@(1*0 "%$ @$)
35$@(1*0 35$@(1*0 "%$ @%)
35$@(1*0 35$@(1*0 64#@% | "%$ @$)
35$@(1*0 35$@(1*0 64#@% | "%S$ @$)
35$@(1*0 35$@(1*0
&TQSFTTJG 4ZTUFNT &41

4 4FSJFT %BUBTIFFU V
4VCNJU %PDVNFOUBUJPO '"FFECBDL



1JOT

3FTUSJDUJPOT GPS (1*0T BOE 35$@ (1*0T

"MM *0 QJOT PG UIF &41 4 IBWF (1*0 BOE TPNF IBWF 35$@(1*0 QJO GVODUJPC
NVMUJQMFYFE BOE IBWF PUIFSJNQPSUBOU QJO GVODUJPOT 5I1JT TIPVME CF
DIPTFO GPS HFOFSBM QVSQPTFJOQVU PVUQVU

*O5BCM™ .69 BOE (1*01JO '"BOEUGBEMGKS$ BOE "OBMPH 1JDPPNPRQUORVIODUJPOT
IJHIMIJHIBUFEOPO IJHIMJHIUFE (1*0 PS 35%$@(1*0 QJOT BSF SFDPNNFOEFE GPS
OFFEFE UIFIJHIMJHIUFE (1*0T PS 35$@(1*0T TIPVME CFDIPTFO DBSFGVMMZ
GVODUJPOT

SIFIJHIMIJHIUFE *0 QJOT IBWFUIFGPMMPXJOH JNQPSUBOU QJO GVODUJPOT

t 8 o BMMPDBUFE GPS DPNNVOJDBUJPO XJUIJO QBDLBHF GMBTI 143". BC
VTFT 'PSEFUBJMT TFFOABIUJPOH #FUXFFO $1JQ BOE 'MBTI 143",

t (1*00 OP SFTUSJDUJPOT VOMFTT UIFDIJQJTDPOOFDUFE UP GMBTI 143".
TFFA4FDUJPIX® .BQQJOH #FUXFFO $1JQ BOE '"MBTI 143",

t (1*00 IBWF POFPGUIFGPMMPXJOHJNQPSUBOU GVODUJPOT
04USBQQJOHOFFETUP CFBUDFSUBJO MPHID MFWHWISBQ QUBBUVQTA4FF ¢

064#@%0 CZEFGBVMU DPOOFDUFE UP UIF 64# 4FSJBM +5"($POUSPMMF
QJOT OFFE UP CF SFD&LIG JH VEHFEI OB M 3FGF$SFEQ@QERSEOVBOE (1*0
.BUSIIS EFUBJIMT

0+5"(JOUFSGEB®DWFFO VTFE GPS EFCVHHJ00.18 9 BRFESBICMEIJO 'VOPUFPOT
5P GSFFUIFTFQJOTVQ UIFQJO GVODUJPOT 64#@ % PG UIF 64# 4FSJI
JOTUFBE 4FFBMTPH4FDUYIROBM 4PVSDF $POUSPM

06"35 JOUFEBIDFFO VTFE GPS EFCVHHX0.1d 9 B8FOFESBICMEJO 'VOPUFPOT

0"%$ 0 OP SFTUSJDUJPOT VOMFTSUUIFSE QF BOJP@SPEOBMPH GVODUJP
TFF5BCMBE$ BOE "OBMPH 1JODBODBWPEFTVTFE XJUI 8J 'J TINVMUBOFP\

AFF BMORFOEJY "0 &41 4 $POTPMJEBUFE 1JO OWFSWJFX

"OBMPH 1JOT

5BCMF "OBMPH 1JOT
1J( 1J0O 1J0O| 1JO
/P | /IBNF 5ZQ| 'VODUJPO
@ * 0 | -PX/PJTF"NQMJGJFS 3'-/" JOQVU PVUQVU TJHOBMT
JHI PO FOBCMFTUIFDIJQ 1PXFSFE YV
$H)*1@16 | * ) Q Q
-PX PGG UIFDIJQ QPXFSTPGG QPXFSFEEPXO
IPUF %P OPUMFBWF UIF $)*1@16 QJO GMPBUJOH
95"-@/ % | &Y UFSOBM DMPDL JOQVU PVUQVU DPOOFDUFE UP DI.
95"-@1 % | 1/NFBOTEJGGFSFOUJBM DMPDL QPTJUJWF OFHBUJ\
&TQSFTTJG 4ZTUFNT &41 4 AFSJFT %BUBTIFFU V

4VCNJU %PDVNFOUBUJPO '"FFECBDL




1JOT

1PXFS 4VQQMZ

I1PXFS 1JOT
51FDIJQJT QPXFSFEWJB UIF QPXFS QJOPIXERTDISIICFE JO 5BCMF

SBCMF IPXFS 1JOT
1J¢ 130 IPXFS 4VQQMZ
/IP| /IBNF %JSFD| 1PXFS %PNBJO OUIFS *01JO[T
7T%% 1 *OQVU| "OBMPH QPXFS EPNBJO
7%% 1 *OQVU| "OBMPH QPXFS EPNBJO

7%% 1 @3590QVU| 35$ BOE QBSUPG %JHJUBM @GBXEG EPNBJOT
*OQVU| *O QBDLBHF NFNPSZ CBDLVQ QPXFS MJOF

OVUQV|U*O QBDLBHF BOE PGG QBDLBHF*GMBTI 143".
7%% 1 @$1'0QVUl %IJHIJUBM QPXFS EPNBJO | %JHJUBM *0

T%% @41*

7% %" *OQVU| "OBMPH QPXFS EPNBJO
7% %" *OQVU| "OBMPH QPXFS EPNBJO
(/% o] &YUFSOBM HSPVOE DPOOFDUJPO

4FFJODPOKVODUJPO XURXBEEBDJIPOF

'PS SFDPNNFOEFEBOE NBYJNVN WPMUBHF BOEMWWSGIF OBY JNFFNMFDUJP
3BUJBBE 4AFDUBFODPNNFOEFE 1PXFS 4VQQMZ $IBSBDUFSJTUJDT

5P DPOGJHVSF 7%% @41* BT J@QVU £#SSPVICQIVB MTFFGFSFODF .BOVBNM
$IBQUPX QPXFS .BOBHFNFOU

5P DPOGJHVSF PVUQVU WPMUBAHY% @QHUAFE ZF Bl U BBHO-ES £ ODUSIPAO

7%% @41*0VUQVU $IBSBDUFSJTUJDT
358*0QJOTBSFUIPTFQPXFSFECZ7%% 1 @35$BOEHMRAPO BTTIPXOJC
4 1PXFS 4DIMNF BMTP 5BICRMROWFS®RMYXNDO 1SPWJEJOH 1PXFS

1PXFS 4DIFNF
51F QPXFS TDIFNFJT TIPX &30 "JHVISFXFS 4DIFNF

5/F DPNQPOFOUT PO UIFDIJQBSFQPXFSFEWJBWPMUBHF SFHVMBUPST

SBCMF 7TPMUBHF 3FHVMBUPST

7TPMUBHF 3F| OVUQ| 1PXFS 4VQQMZ
%JHJIJUBM 7| %JHIJUBM QPXFS EPNBJO
-PX QPXFS 7| 358 QPXFS EPNBJO
$BOCFDPOGJHVSFE UP QPXFS JO QBDLBHF
GMBTI 143". PSPGG QBDLBHF NFNPSZ

'MBTI 7

&TQSFTTJIG 4ZTUFENT &41 4 4FSJFT %BUBTIFFU V
4VCNJU %PDVNFOUBUJPO 'FFECBDL




1JOT

'JHVSF &41 4 1PXFS 4DIFENF

$1JQ 1PXFS VQBOE 3FTFU

OODFUIFQPXFSJTTVQQMIFE UP UIFDIJQ JUT QPXFS SBIJMTOFFEBTIPSU UJ
QJOVTFE GPS QPXFS VQBOE SFTFUo0oJT QVMMFE IJHI UP BDUJWBUF UIF DIJQ
QPXFS VQBOE SFTFU UJNJEXGHE SBEMIFHVSF

YreL Rkt

7% %"
T%% 1
7T%% 1 @35%
T%% 1 @%16

$)*1@16

'JHVSF 7JTVBMJ[BUJPO PG 5JNJOH 1BSBNFUFST GPS 1PXFS VQ

SBCMF %FTDSJQUJPO PG 5JNJOH 1BSBNFUFST GPS 1PXFS VQE

1BSBNF %FTDSJQUJPO JO T
SINFSFTFSWFEGPSUIFQPXFSSBIMTPG 1%%" 7% 1 7%% 1
YreL BOE 7%% 1 @$16 UP TUBCJMJ[F CFGPSF UIF $)*1@16 QJO JT Q
[JHIUP BDUJWBUF UIF DIJQ
5JNF SFTFSWFE GPS $)*1@ 1L6gkkP UWWPBIFOHRMRANX F
DIJQ TFF S5BCMF

Rst

&TQSFTTJIG 4ZTUFENT &41 4 4FSJFT %BUBTIFFU V
4VCNJU %PDVNFOUBUJPO 'FFECBDL




1JOT

4USBQQJOH 1JOT

"UFBDITUBSUVQ PS SFTFU BDIJQ SFRVJSFTTPNFJOJUJBM DPOGJHVSBUJPC
MPBE UIFDIJQ WPMUBHF PG GMBTINFNPSZ FUD 5IFTF QBSBNFUFST BSF QBT
UIF TUSBQQJOH QJOT PQFSBUF BT SFHVMBS *0 QJOT

5|F QBSBNFUFSTDPOUSPMMFE CZ UIFHJWFO TUSBQQJOH QJOTBUDIJQ SFTFI
t $1JQ CPPU NREFO BOE (1*0
t 7%%@41* WBNMIFBHF
t 30. NFTTBHFT QS0JQBOOH
t +5"( TJHOBM DRYSDF

(1*0 (1*0 BOE (1*0 BSFDPOOFDUFEUPUIFDIJQ TIJOUFSOBM XFBLQVMM
5IFTF SFTJTUPSTEFUFSNJOF UIFEFGBVMU CJUWBMVFT PG UIFTUSBQQJOH Q
WBMVFTJG UIFTUSBQQJOH QJOTBSFDPOOFDUFEUP BO FYUFSOBM IJHI IJNQF

5BCMF %FGBVMU $POGJHVSBUJPO PG 4USBQQJOH 1JOT
4USBQQJ( %FGBVMU $PO( #JU 7BMIFO

(1*0 1VMM VQ

(1*0 'MPBUJOH 0

(1*0 1IVMM EPXO

(1*0 1VMM EPXO

SP DIBOHF UIFCJUWBMVFT UIFTUSBQQJOH QJOTTIPVMECFDPOOFDUFE UP F
&41 4 JTVTFEBTBEFWJIDFCZBIPTU .$6 UIFTUSBQQJOH QJOWPMUBHF MF
.$6

"MM TUSBQQJOH QJOT IBWF MBUDIFT "UTZTUFN SFTFU UIF MBUDIFT TBNQMF
QJOTBOE TUPSFUIFN VOUJMUIFDIJQJT QPXFSFE EPXOPS TIVU EPXO 5IFTU
BOZPUIFS XBZ *UNBLFTUIFTUSBQQJOH QJO WBMVFTBWBJMBCMF EVSJOH U
VQUPCFVTFEBT SFHVMBS *0 QJOTBGUFS SFTFU

3FHBSEJOH UIF UJNJOH SFRVJSFNFOUT GPS UIFTUSBQRUUR MABPM B IRISNFBSF
'PS NPSFJOGPSNBUJP@AOFEF FRITB/CNF

5BCMF %FTDSJQUJIJPO PG 5JNJOH 1BSBNFUFST GPS UIF 4USBC

1BSBNF %FTDSJQUJPO .JO NT
4AFUVQUIUNF UINF SFTFSWFE GPS UIFQPXFS SBIMTUP TUBCJM
UIF$)*1@16 QJOJT QVMMFE IJHIUP BDUJWBUF UIF DIJQ

JPME WINFIF UINF SFTFSWFE GPS UIFDIJQ UP SFBE UIF TUSBQQC
] WBMVFT BGUFS $)*1@16 JT BMSFBEZ IJHI|BOE CFEGPSF UIFTF C
POQFSBUJOH BT SFHVMBS *0 QJOT

L

&TQSFTTJIG 4ZTUFENT &41 4 4FSJFT %BUBTIFFU V
4VCNJU %PDVNFOUBUJPO 'FFECBDL




1JOT

$)*1@16

'JHVSF 7JTVBMJ[BUJPO PG 5JNJOH 1BSBNFUFST GPS UIF 4USB

$1JQ #PPU .PEF $POUSPM

(1*0 BOE (1*0 DPOUSPMUIFCPPUNPEFBGUFS UIF SFITRUtPIPSFMEBTFE 4FF
$POUSPM

5BCMF $1JQ #PPU .PEF $POUSPM

#PPU .PEF (1*0 (1*0
%FGBVMU $PC)GJ1—|\X/I\$MIU\/J@‘(DMM EPXO
41* #PPROFGBVMU "OZ WBMVF

%PXOMPBE #RPU
*OWBMJE DPNCJOBUJPO

51JT DPNCJOBUJPO USJHHFST VOFYQFDUFE CFIBWJPS
BOETIPVME CF BWPJEFE

7T%% @41* 7TPMUBHF $POUSPM

5/F SFRVIJSFE 7% % @41* WPMUBHF GPS UIFDIJQT PG UIF &41 4 4FSJFTDBO C
$PNQBSJTPO

%FQFOEJOH PO UIF WBMVF PG &'64&8@7%%@41*@'03%$& UIF WPMUBHF DBO CF

5BCMF 7%%@41* TPMUBHF $POUSPM
&'648@7T%%@41*( (1*0 | F'VTE 7PMU| 7% % @41* QPXFS/ TPVSDF
cHopore [ | 7%% 1 @353sWJE 3
7 | 'MBTI 7PMUBHF 3FHVMBUPS
7 | 'MBTI 7PMUBHF 3FHVMBUPS
*HOP SFE
7 7%% 1 @35%WJH 3
F'VTF &'648@7%%@41*@5%&)
4FF 4FDUJPOPXFS 4DIFNF
&TQSFTTJG 4ZTUFNT &41 4 4FSJFT %BUBTIFFU V

4VCNJU %PDVNFOUBUJPO '"FFECBDL




1JOT

30. .FTTBHFT 1SJOUJOH $POUSPM
%VSJOH CPPU QSPDFTTUIFNFTTBHFT CZ UIF30. DPEFDBOCFQSJOUFE UP
t %FGBVMU 6"35 BOE 64# 4FSJBM +5"( DPOUSPMMFS
t 64# 4FSJBM +5"( DPOUSPMMFS
t 6"35

5I|F 30. NFTTBHFT QSJOUJOH UP 6"35PS 64# 4FSJBM +5"( DPOUSPMMFS DBO CF
SFHITUFSTBOE F'VTF 'PSEFUBJMFE &0 P 8 NBRDIROQ DBMWFBFTG-FSHFEOREFE 8 O VB M
$1JQ #PPU $POUSPM

+5"(4JHOBM 4PVSDF $POUSPM

5lF TUSBQQJOH QJO (1*0 bBOCFVTFEUPDPOUSPMUIF TPVSDF PG +5"( TIJHOI
QJOEPFTOPUIBWFBOZJOUFSOBM QVMM SFTIJTUPSTBOE UIFTUSBQQJOH WB
DBOOPUCFJOBIJHIIJNQFEBODF TUBUF

"TS5BCMFTIPXT (1*0 JTVTFEJODPNCJOBUJPO XJUI &'64&@%*4@1"%@+5"( &'
&'64&@453"1@+5"(@4&-

SBCMF +5"(4JHOBM 4PVSDF $POUSPM

F'VT F'VT F'VT (1*0 +5"(4JHOBM 4PVSDF
*HOPSBEB# 4AFSJBM +5"($POUSPMMEFS
+5"(QJOT .5%* .5%, .5.4 BQE .5%0
64# AFSJBM +5"( $POUSPMMFS
*HOPSPHOPSHBE"( QJOT .5%* .5%, .5.4 BQE .5%0
*HOPSPHOPSBE# 4FSJBM +5"( $POUSPMMFS
*HOPSPHOPSHB"(JT EJTBCMFE

BE'VTF &'648@%*4@1"%@+5"(
CF'VIF &'648@%*4@64#@+5"(
PE'VTF &'64&@453"1@+5"(@4&-

&TQSFTTJIG 4ZTUFENT &41 4 4FSJFT %BUBTIFFU V
4VCNJU %PDVNFOUBUJPO 'FFECBDL




1JOT

1JO .BQQJOH #FUXFFO $1JQ BOE '"MBTI 143".
5BCMF MJTUT UIF QJO NBQQJOH CFUXFFO UIFDIJQ BOE GMBTI 143". GPS BMM .

'PSDIJQ WBSJBOUT XJUIJO QBDLBHF GMEDIBS43VRPTRFOSBEMMPDBUFE GPS
DPNNVOJDBUJPO XJUIJO QBDLBHF GMBTI 143". DBO CFJEFOUJGJFE EFQFOE.

'PSPGG QBDLBHF GMBTI 143". UIFTF BSFUIF SFDPNNFOEFE QJO NBQQJOHT

'PS NPSFJOGPSNBUJPO PO 41* DPOUSPARMSE8 ™M THRFIBENHFSPBIFDOUFSGBDF 41*

/IPUJDF

*UJT OPU SFDPNNFOEFEUP VTF UIF QJOTDPOOFDUFE UP GMBTI 143". GPS BOZ PUIF¢

5BCMF 1JO .BQQJOH #FUXFFO $1JQ BOE *O QBDLBHF 'MBTI 143
1J( 1JO /BN 4JOHMF 4] %VBM 41* 2VBE 41* ODUBM 41*
/P '"MBT| 143". | 'MBT 143". | 'MBT| 143". | 'MBTI 143",

41*%%-, $-, $-, $-, $-, $-, $-, $-, $-,
41*$4 $4 $4 $4 $4

41*%4 $& $& $& $&
41*% %* | 4% 4*%0  %* | 4* 4*0  %* | 4* 4*0 %2 % 2
41+%2 %0 | 40 4*0 %0 | 40 4*0 %0 | 40 4*0 %2 % 2
41+81| 81 4*0 81 4*0 81 4*0 % 2 % 2
41%)%]| )0-% | 4*0 | )0-% | 4*0 | )0-% | 4*0 % 2 % 2
(1*0 % 2 % 2
(1*0 % 2 % 2
(1*0 % 2 % 2
(1*0 % 2 % 2
(1*0 %24 %[. %24 %|.

$4 JTGPSJO QBDLBHF GMBTI
$4 JTGPSJO QBDLBHF 143".

&TQSFTTJIG 4ZTUFENT &41 4 4FSJFT %BUBTIFFU V
4VCNJU %PDVNFOUBUJPO 'FFECBDL




'VODUJPOBM %FTDSJQUJPO

'VODUJPOBM %FTDSJQUJPO

5/1JTDIBQUFS EFTDSJCFTUIF GVODUJPOBM NPEVMFT PG &41 4

$16 BOE .FNPSZ

$16
&41 4 IBTB MPX QPXHEVBUWFOPBF CJU -9 NIJDSPQSPDFTTPS XJUIUIF GPMN
t "'JWF TUBHF QIQFMJOF UIBUTVQQPSUTUIFDMPDL GSFRVFODZ PG VQUP
t cJu CJUJOTUSVDUJPO TFU QSPWJEJOH IJHI DPEF EFOTJUZ
t CJUDVTUPNJ[FEJOTUSVDUJPO TFUBOE CJUEBUBCVTUIBU QSPWJE
t 4VQQPSUGPSTJOHMF QSFDJTJPO GMPBUJOH QPJOU VOJU '16
t CJUNVMUJIJQMIFS BOE CJU EJWJEFS
t 6B0OCVGGFSFE (1*0JOTUSVDUJPOT
t JOUFSSVQUT BU TJY MFWFMT
t 8JOEPXFE "#* XJUI QIZTIDBM HFOFSBM SFHJTUFST
t 5SBDF GVODUJPO XJUIS53"9 DPNQSFTTPS VQ UP ,2# USBDF NFNPSZ
t +5"( GPS EFCVHHJIOH

'PSJOGPSNBUJPO BCPOMUDUBY¥DBDUFROOBFU "SDIJUFDUVSF QMFBTF SFGFS UP
UFOTBTUSVDUJPO 4FU "SDIJUFDUVSF *4" 4VNNBSZ

*OUFSOBM .FNPSZ
&41 4 TJIOUFSOBM NFNPSZJODMVEFT
t ,#30. GPSCPPUJOHBOEDPSF GVODUJPOT
t ,#PO DIJQ 43GPS EBUBBOEJOTUSVDUJPOT SVOOJOHBUBDPOGJHVSE

t 35%$ ""45 NFNPSZ# 43". UIBUTVQQPSUT SFBE XSJUF JOTUSVDUJPO GFUDIC
EVBM DPSF QSPDFTTPS *UDBO SFUBJO EBUB JO %FFQ TMFFQ NPEF

t 35$4-08 . FNPSZ,#43". UIBUTVQQPSUT SFBE XSJUF JOTUSVDUJPO GFUDI (
EVBM DPSF QSPDFTTPS PSDPQSPDFTTPST *UDBO SFUBJO EBUB JO %FF(

t ,CJUF'VTF CJUT BSFSFTFSWFE GPSVTFS EBUB TVDIBT FODSZQUJPO LF

t *O QBDLBHF GMBTI| BOEFIEBUBIMT JOPINBETBEI TP O

&YUFSOBM 'MBTI BOE 3".

&41 4 TVQQPSUT 41* %VBM 41* 2VBE 41* ODUBM 41* 21*BOEO01* JOUFSGBLE
FYUFSOBM GMBTI BOE 3".

5lF FYUFSOBM GMBTI BOE 3". DBO CF NBQQFE JOUP UIF $16 JOTUSVDUJPO NFN
TQBDF 5IFFYUFSOBM 3".DBOBMTP CF NBQQFE JOUP UIF $16 EBUB NFNPSZ TC

&TQSFTTJIG 4ZTUFENT &41 4 4FSJFT %BUBTIFFU V
4VCNJU %PDVNFOUBUJPO 'FFECBDL




'VODUJPOBM %FTDSJQUJPO

(# PGFYUFSOBM GMBTI BOE 3". BOEIBSEXBSF FODSZQUJPO EFDSZQUJPO CB
QSPHSBNTBOE EBUBJO GMBTIBOEFYUFSOBM 3".

51SPVHIIJHI TQFFEDBDIFT &41 4 DBOTVQQPSUBUBUJIJNFVQUP
t & YUFSOBM GMBTIPS 3". NBQQFE JOUP H#JOTUSVDUIJPO TQBDF BT JOEJW

t &YUFSOBM 3". NBQQFE JOUP . # EBUBTQBDF BT JOEJWJEVBM CMPDLT PG
CJU SFBETBOE XSJUFTBSFTVQQPSUFE &YUFSOBM GMBTIDBO BMTP C
JOEIJWJEVBM CMPDLT PG ,# CVUPOMZ TVQQPSUJOH CJU cJu cJu

/IPUF
"GUFS &41 4 JTJOJUJBMJI[FE GJSNXBSFDBODVTUPNJ[FUIFNBQQJOH PG FYUFSOE

"EESFTT .BQQJOH 4USVDUVSF

'JHVSF "EESFTT .BQQJOH 4USVDUVSF

&TQSFTTJIG 4ZTUFENT &41 4 4FSJFT %BUBTIFFU V
4VCNJU %PDVNFOUBUJPO 'FFECBDL




'VODUJPOBM %FTDSJQUJPO

/IPUF
5|F NFNPSZ TQBDF XJUIHSBZ CBDLHSPVOEJT OPUBWBJMBCMF UP VTFST

$BDIF

&41 4 IBTBOJOTUSVDUJPODBDIFBOEBEBUBDBDIFTIBSFECZ UIFUXP $16
QBSUJUJPOFE JOUP NVMUJQMF CBOLTBOE IBTUIFGPMMPXJOH GFBUVSFT

t *OTUSVDUJPO DBDIF ,# POFCBOL PS ,# UXP CBOLT
%BUB DBDIF ,# POF CBOL PS # UXP CBOLT

t *OTUSVDUJPO DBDIF GPVS XBZPS FJHIU XBZTFUBTTPDJBUJWF
%BUB DBDIF GPVS XBZTFUBTTPDJBUJWF

t #MPDL TJ[F PG CZUFTPS CZUFTGPS CPUIJOTUSVDUJPO DBDIF BOE EB
t 1SF MPBE GVODUJPO
t -PDLGVODUJPO

t $SJUIJDBM XPSE GJSTUBOE FBSMZ SFTUBSU

F'VTF $POUSPMMEFS

&41 4 DPOUBJOTB ,CJUF'VTFUPTUPSF QBSBNFUFST XIJDIBSFCVSOFE B
F'VTF $POUSPMMFS IBT UIF GPMMPXJOH GFBUVSFT

t ,CJUTJOUPUBM XJUI CJUT SFTFSWFEGPSVTFST FH FODSZQUJPO
t OOF UIJINF QSPHSBNNBCMF TUPSBHF

t $POGIHVSBCMF XSJUF QSPUFDUJPO

t $POGIJHVSBCMF SFBE QSPUFDUJPO

t 7BSJPVT IBSEXBSF FODPEJOH TDIFNFT UP QSPUFDU BHBJOTU EBUB DPSS\

'PSEFUBIMTL TERF5FDIOJDBM 3FGFSFEOQUFBDRNVBRMOUSPMMFES

1SPDFTTPS *OTUSVDUJPO &YUFOTJPOT

51F &41 4 DPOUBJOTBTFSJFTPGOFXFYUFOEFEJOTUSVDUJPO TFU JO PSEF
TQFDJGJD "*BOE %41 %JHJUBM 4JHOBM 1SPDFTTJOH BMHPSJUINT 5IF 1SPD
GPMMPXJOH GFBUVSFT

t CJUOFXHFOFSBM QVSQPTF SFHIJTUFST

t CJUWFDUPS PQFSBUJPOT FH DPNQMFY NVMUJQMJIDBUJPO BEEJUJF
DPNQBSJTPO FUD

t % BUBIBOEMJOH JOTUSVDUJPOT BOE MPBE TUPSF PQFSBUJPO JOTUSVDU.
t /PO BMJHOFE CJUWFDUPS EBUB

t 4ABUVSBUJPO PQFSBUJPO

&TQSFTTJIG 4ZTUFENT &41 4 4FSJFT %BUBTIFFU V
4VCNJU %PDVNFOUBUJPO 'FFECBDL
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35$ BOE -PX 1PXFS .BOBHFNFOU

1PXFS .BOBHFNFOU 60JU 1.6

5IF&41 4 IBTBOBEWBODFE 1PXFS .BOBHFNFOUG60JU 1.6 *UDBOCFGMFY
EJGGFSFOU QPXFS EPNBJOT PG UIFDIJQ UPBDIJFWFUIFCFTUCBMBODF CFU?>
BOE XBLFVQ MBUFODZ

5lF JOUFHSBUFE 6MUSB -PX 1PXFS 6-1 DPQSPDFTTPSTBMMPX UIF &41 4 U
NPTUPG UIFQPXFS EPNBJOTUVSOFEPGG UIVT BDIJFWJOH FYUSFNFMZ MPX

$POGIJHVSIJOHUIF1.6 JT BDPNQMFY QSPDFEVSF 5P TINQMJGZ QPXFS NBOBH
GPMMRRFEHGIOFE QPXFIBUBPKXIFS VQ EJGGFSFOU DPNCJOBUJPOT PG QPXFS

t "DUJWF NDPHF $16 3'DJSDVJUT BOEBMMQFSJQIFSBMTBSF PO 5IFDIJQD
USBOTNJU BOE MJTUFO

t . PEFN TMFFQ OBPEF¥$16 JT PQFSBUJPOBM BOE UIF DMPDLTQFFE DBO CF SF
DPOOFDUJPOTDBOCFDPOGJHVSFE UP SFNBJOBDUJWF BT 3'DJSDVJUT B

t -JHIU TMFFQ@ SPE$16 BOE QBSU PG QFSJQIFSBM BSF QPXFSFE EPXO 5IF 35
UIF6-1 DPQSPDFTTPS DBO CF XPLFO VQ QFSJPEJDBMMZ CZ UIF UJNFS 5IF
NFDIBOJTNT ."$ IPTU 358 UJNFS PSFYUFSOBMJOUFSSVQUT 8JSFMFTT
HSPVQT PG QFSJQIFSBMTDBO CF PQUJPOBMMZ TIVU EPXO

t % FFQ TMFFQWOPBZ UIF 6-1 DPQSPDFTTPS 358 NFNPSZ BOE 35%$ QFSJQIFS
8JSFMFTT DPOOFDUJPO EBUBJT TUPSFE JO 3538 NFNPSZ

'PS QPXFS DPOTVNQUJPO JO EJGGFSFOU RPXFEANPEFOTYRRUPIPOJIP O

'JHVSF$PNQPOFOUT BOE 1P XBECGERMAWPINBIMMMP X JOMHXSBIAVERI TUSJCVUJPO PG DI1JC
DPNQPOFOUT QPXFS EPNBBQ QPXFS TVCEPNBJOT

&TQSFTTJIG 4ZTUFENT &41 4 4FSJFT %BUBTIFFU V
4VCNJU %PDVNFOUBUJPO 'FFECBDL




'VODUJPOBM %FTDSJQUJPO

'JHVSF $PNQPOFOUTBOE 1PXFS %PNBJOT
5BCMF $PNQPOFOUTBOE 1PXFS %PNBJOT
1PXFE 353 %JHJUBM "OBMPH
%PNB| 0QUIP| 0QUJP| 8ISFM| GasE om0 o
1PXF 35% $16| %JIHJI| %IHJIL 1--
$-, $-, $JSDVJIUT
.PEF 1FSJQ 1FSJQ $JSDV
"DUJWF 0/ 0/ o/ | o/ 0/ 0/ o/ | o/ o/ | o/ 0/
_PEFN TMRFQ/ 0/ o/ | o/ 0/ 0/ o/ | o/ o/ | o/ 0"
“JHIU TMFF @/ 0/ o/ | o 0/ 0" o/ | o o | o | o
%FFQ TMFF@/ 0/ o | o 0" 0 o/ | o o | o | o

$POGIJHVSEROMF ZFFFDIOJDBM 3FGFSFODF .BOVBM
*G 8JSFMFTT %JHJUBM $JSDVJUTBSF PO 3'DJSDVJUTBSF QFSJPEJDBMMZ TXJUDIFE

XIJSFMFTT DPOOFDUJPOT SVOOJOH

&TQSFTTJIG 4ZTUFENT &41 4 4FSJFT %BUBTIFFU V
4VCNJU %PDVNFOUBUJPO 'FFECBDL
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6MUSB -PX 1PXFS $PQSPDFTTPS

51F 6-1 DPQSPDFTTPSJT EFTIHOFEBTB TINQMJGIJFE MPX QPXFS SFQMBDFNI
VTFEUP TVQQMFNFOU UIF GVODUJPOTPG UIF $16 JO OPSNBM XPSLJOH NPEF
SFNBJO QPXFSFEVQ EVSJOH UIF %FFQ TMFFQ NPEF )FODF UIFEFWFMPQFS I
DPQSPDFTTPS JO UIF 358 TMPX NFNPSZ UP BDDFTT 35%$ (1*0 35$ QFSJQIFSBM |
TFOTPSTJO %FFQ TMFFQ NPEF

&41 4 IBTUXP 6-1DPQSPDFTTPST POFCBTFE PO 3*4% 7JOTUSVDUJPO TFU |
PUIFSPO GJOJUF TUBUF NBDIJOF 6-1 '4. 5IF DMPDL PG UIF DPQSPDFTTPST J

6-1 3*4$ 7 IBTUIF GPMMPXJOH GFBUVSFT
t AVQQPS3U GP.SJOTUSVDUJPO TFU
t 51JSUZ UXP CJUHFOFSBM QVSQPTF SFHJTUFST
t CJUNVMUJQMJIFS BOE EJWJEFS
t AVQQPSU GPS JOUFSSVQUT
t #PPUFE CZ UIF $16 JUT EFEJDBUFE UJNFS PS 35$ (1*0
6-1 '4.IBTUIF GPMMPXJOH GFBUVSFT
t 4AVQQPSU GPS DPNNPO JOTUSVDUJPOT JODMVEJOH BSJUINFUJD KVNQ BC
t AVQQPSU GPS PO CPBSE TFOTPS NFBTVSFNFOU JOTUSVDUJPOT
t #PPUFE CZ UIF $16 JUT EFEJDBUFE UJNFS PS 35% (1*0

/IPUFUIBUUIFTFUXP DPQSPDFTTPSTDBOOPU XPSLTINVMUBOFPVTMZ

"OBMPH 1FSJQIFSBMT

"OBMPH UP %JHJUBM $POWFSUFS "%$

&41 4 JOUFHSBUFT UXP CJU4"3"%$TBOE TVQQPSUT NFBTVSFNFOUT PO
'PS QPXFS TBWJOH QVSQPTF UIF6-1DPQSPDFTTPSTJO &41 4 DBOBMTP CF
NPEFT #Z VTJOHUISFTIPME TFUUJOHT PS PUIFS NFUIPET XF DBO BXBLFO UIF

SFNQFSBUVSF 4FOTPS

5/lF UFNQFSBUVSF TFOTPS HFOFSBUFT B WPMUBHF UIBU WBSJFT XJUIUFNQFS
BO "%$JOUPBEJHJUBM WBMVF

5|lFUFNQFSBUVSF TFOTRS kSTURPSBXHF*RIAIT EFTIHOFE QSIJNBSIJMZ UP TFOTF |
DIBOHFTJOTJEFUIFDIJQ 5IFUFNQFSBUVSFWBMVF EFQFOET PO GBDUPST T\
*OMPBE (FOFSBMMZ UIFDIJQ TIJIOUFSOBM UFNQFSBUVSFJTIJHIFS UIBO UlIF

SPVDI4FOTPS

&41 4 IBT DBQBDJUJWF TFOTJOH (1*0T XIJDIEFUFDU WBSJBUJPOT JOEVLE
(1*0T XJUI B GIJOHFS PS PUIFS PCKFDUT 5IF MPX OPJTF OBUVSF PG UIF EFTJH
BMMPX SFMBUIJWFMZ TNBMM QBET UP CF VTFE "SSBZTPG QBETDBOBMTP CF

&TQSFTTJIG 4ZTUFENT &41 4 4FSJFT %BUBTIFFU V
4VCNJU %PDVNFOUBUJPO 'FFECBDL
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CFEFUFDUFE 5IFUPVDITFOTJOH QFSGPSNBODFDBO CFGVSUIFS FOIBODFE
GIJMUFSJOH GFBUVSF

/IPUF
&41 4 5PVDI4FOTPSIBT OPUQBTTFE UIF $POEVDUFE4VTDFQUJCIMIUZ $4 UFTUG
TDFOBSJPT

AZTUFN $PNQPOFOUT

SFTFUBOE $MPDL
&41 4 QSPWJEFT GPVS SFTFUMFWFMT OBNFMZ $16 3FTFU $PSF3FTFU 4ZT
t 4VQQPSU GPVS SFTFU MFWFMT

0$16 3FTFU POMZ YPPSHT $BO CF $16 PS $16 IFSF OODF TVDISFTFU J
QSPHSBNT XJMM CF FYRONTUHFEWSPNMR3I6&BDI $16 DPSF IBT JUT PXO SFT
BFTFUJT GSPN $E® T BBIBNWHRXIAWBM CF SFTFU UPP

0$PSF3FTFU SFTFUTUIF XIPMF EJHJUBM TZTUFN FYDFQU 35% JODMVE.
#MVFURRU#-& BOE EJHJUBM (1*0T

04ZTUFN 3FTFU SFTFUTUIF XIPMFEJHJUBM TZTUFN JODMVEJOH 35%
0$1JQ3FTFU SFTFUTUIF XIPMF DIJQ
t 4VQQPSUTPGUXBSF SFTFUBOE IBSEXBSF SFTFU
04PGUXBSF SFTFU JT UWVDIHAHEBHFESID $H1BUT DPSSFTQPOEJOH SFHIJTUFRST
0)BSEXBSF SFTFUJT EJSFDUMZ USJHHFSFE CZ UIF DJSDVJU
'PSEFUBJI&MTL TERF5FDIOJDBM 3FGFSFEOQUBHFEGUBWE $MPDL

*OUFSSVQU .BUSJY

51lF JOUFSSVQU NBUSJY FNCFEEFE JO &41 4 JOEFQFOEFOUMZBMMPDBUFT C
$16T QFSJQIFSBMJOUFSSVQUT UPUJNFMZ JOGPSN $16 PS $16 UP QSPDFTT
BSFHFOFSBUFE 5IF*OUFSSVQU .BUSJY IBTUIFGPMMPXJOH GFBUVSFT

t QFSJQIFSBM JOUFSSVQU TPVSDFTBT JOQVU

t (FOFSBUF QFSJQIFSBMJOUFSSVQUTUP $16 BOE QFSJQIFSBM JOUFSS
SFNBJOJOH TJY $16 JOUFSSVQUTBOE TJY $16 JOUFSSVQUTBSFJOUFSOI

t %JTBCMF $16 OPO NBTLBCMF JOUFSSVQU /.* TPVSDFT
t 2VFSZDVSSFOU JOUFSSVQU TUBUVT PG QFSJQIFSBM JOUFSSVQU TPVSDF
'PS EFUBJ&TL TRF5FDIOJDBM 3FGFSFEQERBRIFBBMQU .BUSJY

1FSNJTTJPO $POUSPM

*O&41 4 UIF1FSNJTTJPO $POUSPM NPEVMFJTVTFEUP DPOUSPM BDDFTT U
QFSJQIFSBMT FYUFSOBM GMBTIBOE 3". S5IFIPTUDBOBDDFTTJUT TMBWF PC
EBUBBOE JOTUSVDUJPOT BSF QSPUFDUFE GSPNJMMFHJUJNBUF SFBE PS XSJ

&TQSFTTJIG 4ZTUFENT &41 4 4FSJFT %BUBTIFFU V
4VCNJU %PDVNFOUBUJPO 'FFECBDL
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5IF &41 4 $16 DBO SVOJO CPUI 4FDVSF8PSMEBOE /PO TFDVSF 8PSME XIFSF
DPOUSPMTBSFBEPQUFE 5IF1FSNJTTJPO $POUSPM NPEVMFJTBCMF UP JEFC
QSPDFFE XJUIJUT OPSNBM PQFSBUJPOT

5IF 1FSNJTTJPO $POUSPM NPEVMF IBTUIF GPMMPXJOH GFBUVSFT
t . BOBHFBDDFTT UP JOUFSOBM NFNPSZ CZ
0$16
0$16 USBDF NPEVMF
0(%."
t . BOBHF BDDFTT UP FYUFSOBM GMBTIBOE 3". CZ
0..6
041~
0(%."
0%$16 UISPVHI $BDIF
t . BOBHF BDDFTT UP QFSJQIFSBMT TVQQPSUJOH
0JOEFQFOEFOU QFSNJTTJPO DPOUSPM GPS FBDI QFSJQIFSBM
oNPOJUPSJOH OPO BMJHOFE BDDFTT
oBDDFTTDPOUSPM GPSDVTUPNJ[FEBEESFTT SBOHF
t * OUFHSBUF QFSNJTTJPO MPDL SFHJTUFS

o"MM QFSNJTTJPO SFHIJTUFSTDBO CF MPDLFE XJUIUIF QFSNJTTJPO MP|
SFHITUFS BOEUIF MPDL SFHJTUFS DBOOPU CF NPEJGJFE VOMFTT UIF

t * OUFHSBUF QFSNJTTJPO NPOJUPS JOUFSSVQU

o*ODBTFPGJIMMFHJUIJNBUF BDDFTT UIF QFSNJTTJPO NPOJUPS JOUFSE
JOGPSNFEUPIBOEMF UIFJOUFSSVQU

4ZTUFN 3FHJTUFST
&41 4 TZTUFN SFHJTUFSTDBOCFVTFE UP DPOUSPM UIFGPMMPXJOH QFSJQ
t 4ZTUFN BOE NFNPSZ
t $SMPDL
t 4PGUXBSF *OUFSSVQU
t -PX QPXFS NBOBHFNFOU
t 1FSJQIFSBM DMPDL HBUJOH BOE SFTFU
t $16 $SPOUSPM

'PS EFUBJ&ATL TRF5FDIOJDBM 3FGFSFEOQUWBZFOVYBIMBFHITUFST

&TQSFTTJIG 4ZTUFENT &41 4 4FSJFT %BUBTIFFU V
4VCNJU %PDVNFOUBUJPO 'FFECBDL
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(%." $POUSPMMFS

&41 4 IBTBHFOFSBM QVSQPTF %."DPOUSPMMFS (%." XJUI GIJWF JOEFQFO
BOPUIFS GIWFJOEFQFOEFOU DIBOOFMT GPS SFDFJWJOH 5IFTFUFO DIBOOF]
GFBUVSF BOETVQQPSUEZOBNJD QSJPSJUZ

51F %." DPOUSPMMFS DPOUSPMT EBUB USBOTGFS VTJOH MJOLFE MJTUT *U BN
NFNPSZ UP NFNPSZEBUB USBOTGFSBUBIJHITQFFE "MM DIBOOFMT DBO BDI

5lF UFO QFSJQIFSBMT PO &41 4 XJUI %." GFBUVSF BSF 41* 41* 6)$* * 4 >
"%$%$ BOE 3.5

'PS EFUBJ&TL TRF5FDIOJDBM 3FGF$SFEOQWRESB OBOMUSPMMFES

$16 $SMPDL
5/|F $16 DMPDL IBT UISFF QPTTJCMF TPVSDFT
t &YUFSOBM NBJODSZTUBM DMPDL
t * OUFSOBM GBTU 3$ PTDIJMMBUPS UZQJDBMMZ BCPVU .)[ BOEBEKVTUE
t1--DMPDL

516FBQQMJDBUJPO DBO TFMFDU UIF DMPDL TPVSDF GSPNUIFUISFF DMPDLT B¢
$16 DMPDL EJSFDUMZ PSBGUFS EJWJTJPO EFQFOEJOHPOUIFBQQMJIDBUJP(
TPVSDF XPVME CF UIFFYUFSOBM NBJODSZTUBM DMPDL EJWJEFE CZ

/IPUF
&41 4 JTVOBCMFUPPQFSBUF XJUIPVUBO FYUFSOBM NBJODSZTUBM DMPDL

'PSEFUBIMT BCPV&ADMPIDEFDTOBEDBM 3FGFSFROQUBFEGYBWE $MPDL

35 SMPDL

51F 35$ TMPX DMPDL JT VTFE GPS 35$ DPVOUFS 35%$ XBUDIEPH BOE MPX QPXF¢
TPVSDFT

t &YUFSOBM MPX TQFFE L) DSZTUBM DMPDL

t * OUFSOBM TMPX 3$ PTDIJMMBUPS UZQJDBMMZ BCPVU L) BOEBEKVTUE
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