N
T e O —
E%T@:f(’ﬁll ———T2DAT0 U oot T UARTO XY eVl > MAC_MDC
s . T
:Jﬁg%% — 28 fpat2 PU RxDOPOS ] UARTO RXDI 12 | cORE_vDD1 PU MAC_MDIO
M DAT3
DALA G4 84 DAT4 PU  CTs# |08 34 | CORE_VDD2
IDATA_05] h———52 | paTS
{DATA 06 891 paTG RTs# (104 57 | CORE_VDD3 PD  MAC_RXDO
DATALOTI p—56 Ipat7 5 % PD MAC_RXD1
_____ \ PU DSR#|-2 CORE_VDD4
IDATA.Q8 N———21 1 DAT8 6 PD  MAC_RXD2
IDATA9Y, [——72-DAT DTR# & PD MAC_RXD3
IDATA_10, 43 1 DAT10
DATA 11 39 pAT1L 121 | coRe_vDDS PD  MAC_RXCLK
ﬁgﬁ'ﬁ cicl LS X1 A ] UARTITKD ! 128 | ~oRE_VDD6 MAC_RxDV 83— ] I
R ] N—— ARTLTXD) 3 PD  MAC_RxDV 83 ETZ_RDV
- 1 — —>o | PAlIL4 L aaa e e e ————
ADDRI00:20L DATA_15 f— 29 1paTi5  py pu RXDIFHES—  JIUARTI RXDI 167 | core_vDD7 PD MAC_RXERR
N
198 | corE VDDS
1ADDOOI 48 f ADDO useop06 e 0sEGn
1ADDOL! 46 ) ADD1 it
IADDO?! 23 ADD2 use oM ] 'ep R0 PD  MAC_TXDO FB3
RO 5| ADD3 PD  MAC_TXD1 PF1 FERRITE-BEAD
RRO4I =5 ADD4
JADDO5! 36 | ADDS5 PD  MAC_TXD2 __ —
DDO5I ~>aoD5 | _ I15VvI1
:ﬁ%gﬁﬁ: 32 ADD6 usB_1PE8 — iEE ORI PD  MAC_TXD3 V[ > /\/
S0 fADD7 EE e |
G 3 usB_1m -7 ER_USB1, o PU  MAC_TXCLK PTC_750
! ADDS g o— | T
{ARRO09! L1 ADD9 ; PD  MAC_TXERR 2 | 'ETAJ. TXERR 24
Aol 55| ADD10 All GPIO has RVDD1 176 = |
| 85 1 ADD11 _ 10 PD  MAC_TXEN P8« ETH2 TXEN!
pRRLa! 51| ADD12 PU Resistors RVDD2 173 . mmm———
RRRL3! ADD13 PU MAC_COL —->—<__]IETH2_COL!
ADD141 59 27
{ADD14I 23 ADD14 153 e RVDD3 178! oo Uze
'ADDIE! ADD15 EGPI0_0 -=2*——— JUTAG_TNS! a1 PD MAC_CRS=———_ JIETH2.CRY
'ADDIGI 195 1 ADD16 1HZ_EGPIO_ 1122 ] UTAG.CLK! R4 1 s
Ie‘j-j'l:)e ord 196 | \0p17 — — LuLoesh 'Ep_USBO+HI[ »——————={HOST_D+ D+_OUT
{ADDISI 205 1 \DD18 Eeplo_2 |2 I OTAG DIV
i 206 [AG_DIN! 49 i
TADD19I 29 1 ADD19 148 oo RVDD5 1080 o mmmems 2| o
1ADR20! 56 ADD20 HDLC_CLK  EGPIO_3 [-=————__JIJTAG_DOUTI 53 PD  INTO[————<__JIFPGA_IRQ! :
25| \00%3 Ecpio_a 14! RVDDS . INTIFEZ  NROE 3A 7 P Ty 3 4 3 Dua
A1) ADD23 - 66 | rvDD7 URQE 3.3V Ep"USROI HOST_D- D-_OUT z USB
________ iyt
0 EePlo 51248 (] HSIOCK TOATAI o1 o INT2FEL  IROT 3.3V 4
5 ADD24 145 RvVDD8 USB FILTER
—5 fADD25 EGPIO_6 - CRAME L2
EaPIo 71144 ——] iCRU_ TS, USBDFO1WS5 > FRAME -2
- 99 { RvDD9 ’ FRAME |2
111 fpvDD10 8 FRAME |22
Ep_RD# [ >———-198 fppy EcpIo_8 |23 123 U29
ey 194 142 RvDD11 CONN_USB_DUAL
EP WR#I[ »———"WR# DMA_EOT  EGPIO_9F—= 130 P 1 5
i I PP RVDD12 55 OsBIal > HOST D+  D+_OUT
WATTA [ >——-23 wart# py DMA_REQ EGPIO_10 4L — ] 'ovA REQ! .
PD  AC_BITCK Y e
DMA_ACK EGPIO_11 150 89 2 1 6ND ERAMEI [ >—
[ Ra4 10 RVDD13 PD AC_SYNCH|=Z 4
So CLk!I—> AVAVAY: SD_CLK EGPIO_12 162 156 f———— e 3 4 -
_____ | 208 RVDD14 PD  AC_SDI L8 EP UsBL[ > HOST D- D-_OUuT
24 ISDCLKEN,[ >———=—-SD_CLKEN EGPIO_13 172 92
RVDD15 PU AC_sDo[2Z
A8 1sp cson EGPIO_14 188 154 USB_FILTER
17 RVDD16 AC_RST# |24
A7 fsp_csi# EGPIO_15 USBDFO1WS5
B0 XS24 [ ———8sp_cson oo | oo -
iSD CS3# [ >———22{sD_csa#
IDoMoE [ >———24 | pomos Feplo_o 9 JETHR2IRG
Doz >——22{pom# FopI0_1 (89— ENP C5/A
S5 W [o———L sp_wew Fepio_2 8T [IRds 3.3V apc_vop 38— iz 3y
IRASH] >——21 SD_RAS# ADCO | 135 - DGO
icas# [ >———22sp_cas# aoc1 34— RBCY
HeP10_0 98— lETH Bnz apcz H32— T AB&IN 09!
Hopio_1 20— JIBIAST BOQT#) poc3E32 AR
126 oson  pU Hepio_2 292 A48t T RLCADIO IS
—Slcs1# U Heplo 3292 ] IBAST EE CS#! ADC_GND 132
—Alcson pU L
—Slcss# pu 85 7
TREQA
cepio 12
=== 86
e 1830 86 frack
icse# [ >———21cs6#  PU 03 ' o mmmo
1 50 3 L PD SSP CLKFE—— CERICAR
csT#  PU pAcK_ID |2 = o o ,
RN4-B PD  SSP_FRM <] ISPI_FRAME,
4.7K 96 o = = |
Ssp_TX ==——<__]sP1_MOsl!
T ' 125 124 e 2 PD  ssP_RX ] 1551 MISO!
6.49K ICPU_RESET#,[ >——=="-{PWR_RST# py (OD) RST_OUT# & <_]ISYS_RESET#
84 87 ==
SER_BOOT TESTO PD PU  EE_CLK——<JisCL EE_CLK low @reset
- PTAG DINT >——"8{itac DIN ~ PD 8 11esT1 pPD PU  EE_DATE8—— ] I50A = Boot External
O 79 1 7TAG_DOUT  PD
UTAG CLKI[ >——"T1{wAG cLk  PD —_ 51 o7
80 - S fnet GRN_LED
e JTAG_TMS ~ PD 52 98
155 52 fnee RED_LED
==-JTAG_RST# PD us FB1
FERRITE-BEAD
EPO301
120 -
e RN4-A VDD_PLL ' Y <_Jugvl
132kAzI > 2 137 1RTC_XIN T
4.7K
138 GND_PLL | 117 C45 C169
138 frrc xouT
— RED Green 2200 pF 1 uF
O d &N ™ < 1 © ~ 0 ® O o o o™ < K LED K LED
5 syg3ssss s§d8858E8 88853883 ) A ) A
z o zZ z z z z z z =z zZ z z z z z z =z zZ =z =z z z z z = — D4 X\‘ D5 X\‘
x x o o o o o o o o o o o o o o o o o o o o o o o o . .
[ee] ()] [ee] ™ o [ee] n o < o N~ o I o N © N ~ (<)) o — © - ~ ~ [s2] B B
— — — N N ™ < n Te} © o] o o — — N N N < © © ~ [ee] o o
— — — — — — — — — — — — — — N
R27
VY _ R18 R19
649K vl Pins 50 and 85
ﬁ also GND — 226 1% 226 1%
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[ADDI00:241!
——
i33VI[ >—
u24
VCCINT [
N
{AR000) 210 VCCINT |55
IADDOLI Al VCCINT
ADDO?] 25 a5
ARDO3! 25 h3 veelo -3
2000 S5 A4 VCCIO =
ADRDOS! S1|A5 VCCIO 53
! ! 35 A6 VCCIo
2RRO.4 S5A7
pAABIBIOLE] S7A8 2
2RR09 A9 DQO [-5—
ADD101 22 A10 DO1 4
EEED_JI.I 35 111 Dgz 5
ADD12i 3512 DQ3H—
0Q4 -
R DO5
1
JADD141 20 1gag DQ6 3
- DO7
1ADD15i 21 1ga1 DQ8 |52
DQ9 |2
- 18 DQL0 77
IRAS#, [ ——=S0| RAS# DQ11l[7=
i 17 DQ12 55
iCASH! 170 casw DQ13[2%-
" 16 DQ14 |25~
ISD_WE#| [ >——=20 WE# DQ15 =
ISDCLREN] [ ——31 cke 6
ISR 38 GND 17
So K >—-8 bk GND (52
=y 15 GND 55
1IDOMOQ#: [ >——=>DQML GND
1boM1z [ >——2 powH GND 28
————— . 19 GND &7
ISD_CS2#, [ >———=0|Cs# GND
SDRAM16

30 >

~N[S

sfslolw  [N|e|-

CD|\I o -b|l\)

[l (=] <] BN] [&3] X [\N] [oV] [ ()]

B
u23

|mmm = 23 VCCINT

ADRDOQI ————51A0 VCCINT

ADDO1Y SeAL VCCINT
ADDQ2] 55 A2

ARDO3I ————5cA3 VCCIO

[ 1 S0 A4 VCCIo

ADRDOSI S| A5 VCCIO

ADDOGI <5176 VCCIO
ADDQ71 22 A7
ARDO8I SiA8

[ 1 ==1{A9 DQO

AR gg A10 DQ1

(RRRLL SeALL DQ2

ADDI2I Al2 DQ3

DQ4

DQ5

20 1gpo D06

DQ7

21 lga1 DO8

DQ9

—— 18 DQ10

IRAS#, [ >——S0| RAS# DQ11

_——— DQ12

CASH [ >—170 cas# DQ13

ISR 16 poid

SD_WE#1 [ >——0| WE# DQ15

ISDCLKEN) [ >3 cke

o GND

SO CK [ >—-38 bk gmg

DoMo#, [ >——L21{ pome GND

Doz [ >—22 powH oo

5D €53# [ >—-19| cs# GND

SDRAM16

|DATA_14)
DRATA_LSI

SD Card Socket

01
R77 1
5D POWER#A NV
1.0K \! N\
3
u25-C
] R56
118
74LVC14
c158
| |
| |
1 uF
ISRCARD_ DQI [ >———C{DATA 0 VDD B
ISDCARD DU >——31DATA 1 PRESENT |-
SDCARD. D2 [ >———2{DATA 2 WP_SW ==5————<_]ISD WP}
——————— 1
ISDCARD,_D3![ >——=-DATA_3
COMMON
IS5~ COMMAND [ >———=2- COMMAND FRAME
1S5 CARD. CK! [ >——21ck GND
GND

CONN_SD_ALPS0101

Power On Reset

Temp Sensor

U4
NC1 veeF———<IR3u
Ccs# Ne2 F—

DATA  ALERT|>—

CLK

B3N AVAVAY

226 1%

TMP124

—— 8 LQW_VOLT#
4.7K
e | RNS-A et
133vI[ > [ =<2 wh
4.7K
RN5-B
3 4 EC_LL:
4.7K
RN5-C
S <CER
4.7K
S BNSD o ___ ,
L <] IBLAST BOQT#,
4.7K
5 RN2C o e
[ 1 < JUTAG CLK!
2.2K
S RN2:D o
L < JUTAG_TMS!
2.2K
4 RN6-B I
LI <_JURQ7
4.7K

Battery-Backed

Real Time Clock

open drain output

RESET# H———— < ]ILOW VOLT#

us
EXT_RESETA [ > AVAVAY ? 2 vee
226 1%
C17
6 3 1GND
.1 uF
ST1001S-2.9Vv
2| o
RN4-C ﬁ
—= 6 - U5 = STM1001S
4.7K

10 uA max supply current

220 mS typ reset pulse

140 mS min, 280 mS max.

2.85 to 3.00 trip range
over full Ind. temp range

guaranteed output low
down to 1V Vcc

but can only sink 1.2 mA

u12
FIC AR >—Hae vee 2 —— < iyl
RIC_CHA[ >——L30cs# sqw 22
1BUS IOz [ >——15o wrw
BUS_oR@[ >——-Lloros | ______
ol8 — < ich RESETH
{BICDO f———21 ADO
:BT_C_D_11 ———={AD1
,B]LDZ- AD2
1C_D3! L 1AD3
;B_;_‘C;_D_‘l., ———5{AD4
.J].5.| ——— AD5
'E-TE_% 10 lap6
I 2] 11
RTC_D7, AD7
(RTC_D[0:71! -
—
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3.3V Switching Regulator

FB13
FERRITE-BEAD

7

_|> Cc89

10 uF

L3
ust COIL3.3UH .
3.37V nominal
5N 3 ~ T )
[ [
4 20 places 16 places
PIN css c87
1 800mV c80 C152
10 uF 10 uF R23
6 EN j § 21K 22 nF .1 uF
FAN2012 =

DFN package

U25-E U25-D
{ORLTGLTR [ > o (>&
74LVC14 74LVC14

BVI[ S —Y N

730 uS time constant

1.8V Switching Regulator

FB9
FERRITE-BEAD

C171

i
:|:.1uF

uU13

T

L C90

10 uF

SW

FAN2012

96
560 uF 8x12 mm
a4 ESR=6 mohms

‘ I3y
L c 493-3010-ND

FB4
FERRITE-BEAD

YY)

10/100 Ethernet

FB2
FERRITE-BEAD

YY)

.
|

_|> c22

4.7uF

7
DFN package l

FAN2002

%
-+

1.3 MHz freq.

50 uA quiescent

Vout = 800mV * [1+ Rtop/Rbot]
> 90% eff. at 100-400 mA load

1000 mA max load; eff. = 80%
(at 5V --> 1.8V)

-1 C117 L C118 —1 C119

R43
#6.4% 1.3 MHz freq. 10 mA quiescent 1uF — '
Vout = 800mV * [1+ Rtop/Rbot] -
— > 92% eff. at 200-1000 mA load Ji‘ c14 c24 L cs0
1500 mA max load -- eff = 90% 10 uF 4.7uF T 22 nF
e[ Oo—y —
R38 B =
6.49K
u22
1.2V Regulator :
. MDIO VDD_IO_1
MDC vDD_10 2124
RXDO/ADA vop_c 2
R99
4B AVAVAY, RXD1/AD3 vDD_Tx 22 o
1 ohm RXD2/AD2 vDD_Rx 3L
w8 €120
i 3 RXD3/AD1 VDD_RCV 0 1% .
2 ETHZ_RXDY I o>——2rx DV vbD_pLL 47 AU 50 1%
= Q7 ETH2 _RXDV _ _| .
) % e, § ) Fonassn IETZRAER [ R cik = ez s
u11AL L A\Jd IETH2 RXERRI [ >———1L{Rx ER B
g|ViA >————— X  ETHZ RXER ! | 33 I 1
+ LMV358 RX+ RX+
4 S
2 RX- 32 2 Rx-
L 11 OV1
R80 L < J2.2¥ IETH2. Txpo! [ >————L11TxD0 3 1Rx_CT
11.5K - ETHe_Xpl! [ >— 28 11xp1 9
______ | 19 ALIGN |-2—
+ IETH2_TXD2, [ >———="TXD2 1
c13 e 20 ALIGN |22
1T ETZ 303 [ >——2 103
10 uF
P (e ——— 15
SOT-23 can dissipate 250 mW at ETHZ_TXCLK [ >———"21TX_CLK bz
_ _ rm e i 16
80 degrees C, with no heat sink e ELHz_TXEN. TXEN 50 5 I aa
- BT TXERR [ >— TX_ER R33 R34  ——
1 uF
ET2Col > : 21 fcoL 78 v
BTG [O—2crs e [ o e
- 22 6 -
O—————25 | |NT#/PHYADO s
34 —_ 13 CAP
NC 2 FxsD/FXEN = LLED+
______ R57 R26 — ISYE RESETA [ >——28RsT#t LEDO/TEST |28 14 | | ED-
(ETH. 2aVBZ! [ A NV - 27 11
118 649K LED1/SPEED 15 SHD
C200 28 RLED+ 12
|| 45 LED2/DUPLX 28— 16 SHD
u26 | | X0 29 RLED-
LED3/COL 22—
6 < 10 nF Y2 RI714
D 46 fyq onp1 -2 R17
o= 5 GND2 —N\N\—-
B30 VCC  GND XTAL-HC49 GND3 22
GND3 55 226 1% L
4 < 3 25MHz ETH. P04 [ >—30 pout cNps [ 38 ERAMEI [ >———
R45 | — 37 GND6 = R14
------- e c38 37| S
| REXT GND7
FPGA_25MHZ, AAYA' — onDs |44 B3vi[ > NN
24 DUALO4 T 15 pF 15 pF 226 1%
SN74LVC2GO4DCKR .
KsS8721 — Right LED (Amber)
e R37 - _
— 6.49K 100 Mbit
Defaults to PHY address 00001
L2
COIL3.3UH - Left LED (Green)
1.89V nominal . L.
~ 7 7 Yy Link / Activity
L co1 L co2 ‘
10 uF 10 uF
R49
8.87K
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RS-232 Transceiver

BV [ >—
\
LC197 —
J»cms uis g -
Vee .1 uF C196
Lo i v+ (13 e
.1u
c199 14 | .
17
TluF 15 | coy V- COM]—
i Header
UART2 TXD! [ z bc 2 <] COM2_TXDy
ARTL 8 [ ——S—J>o—12 oA
3
______ TXD
UARTL DRI >—2 @c L A
DTR
UARTL RIS 2 —fro— 28 rrs
10
______ R76 8 g 9 2
AR FxD [O——ANN— °@l ] RXD
1.0K —— DSR
5 4
o<} 8 lcts
UARTL DCRI >——28 % o —oeo GNDF2—
9
______ —RI
DARTL S8 >—22 0@ ==
HD_COM_PORT —
UARTZ RX0I >——22 0@ 18 () icowr_ RO B
CRLRESEAL >——2Henrx  sp#|o2—— 5w
GND
SsP213 |10
SIPEX
HD1
BOCOIN 101 [ >———24 FS R 12C B
______ — us
BRIN T [ o—2 H ] ISpA!
ABC2IN 03l [ >———24 —<_]B83u
= |
DR [ R 24-nin H d
TADGA/DIQ 151 [ >———18 B L RNTA S - p In eaaer
[ [LLNESS N
I iy 15 N o5 24 + 16 = 40-pin Header
I -
gt 12 S (X By W (170
OUT L 11 NN o3 4.7K
[ —— — ——JL'—=%
OULZ » 9 IN 02! RN7-C 4 ADC
] _8 ] il 56 JiNo? o :
i 17 A'NTal! T — ADC lines in parallel with
\OUT 41 — :
i -5 iN o IN_09, IN_10, IN11, DIO15
OUT, 51 — 3 — RN7-D R
<1016 12! ! LI 8 uN 03!
1 4.7K 2 12C
SR 1 GND
OUT [0:511 HD_24-PIN 1IN [00-08])
/ e - \ 4N [00:081, 6 Latched Outputs (OUTO-OUT5)
______ 7 Buffered Inputs (INO-ING)
ISPI_FRAME,
3 DIO_12, DIO_13, DIO_14
1 SPI_FRAME

JTAG
Header

HD2
------- 1 16 15 ==
IEXT_RESET#; [ >—————EXT_RESET# 5V =——<_] 1BVI
ISP Gk [ >——221sp1_cLk FLASH_Cs# 23— ] IE ASHDN G5
1567 MoSH [ >——22{sp1_mosi EE_Cs# [ — < 1'BLAST FE_Co#!
B3V >—2%33v SPI_MISO F———< ] [SPI_MiSQ!
IUARTO RXDI[ >——LHRxD XD H——< ] UARTO TXQ!

BLAST# -2 ——< ] IBLAST. BOQT#|

r. 6
UTAG CLK! [ >———TCK

gTAG DIN' [ >——2 DI eND 2
TAG TMSI [ >———2-{TMs oo L

HD_BLAST_16

RS-485 Drivers

COM2

—<_ v
==
- 1 Header
RN3-A
u1s 4.7K
------ 4 8 2
i >————=1TXxp vccpP—
IxD1_485! | Nl
RXD1_485! —Llrxp  x+f8
----------- 1 3
TXENL 285 [ >——{TXEN  X- oL 7 1ICOM2_TXD,[ >——=+TXD
4
— 20 RXEN# GND F2— . DTR
—RrTs
L DS1487 RNZ-C
- - 4.7K 10
6 || | e . >
ICOM2_RXD,[ >——=RXD
p— 6 1 psr
; —8lers
1 pep 5
9 GND
RI
Gy
HD_COM_PORT p—

15V [ >—— 3
RN3-B
u17 4.7K
------ 4 8 4
ITXD2_4851 >—————TXD  VvCC 1
RXD2_4851 [ >————L4RxD X+ 2

MXENZ 485! >—————31TxEN  x-[oL

T
f—zo RXEN# GND ->— 7
RN3-D
DS1487 NS
— 8
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XP2-5 has:

5K LUTS 2 PLLs

9 blocks of 1Kx18 Block RAM
12 18x18 Multipliers

146 1/0 with 208 pin package
"instant ON" = about 1.5 mS
input PLL clock = 10 MHz min

Lattice XP2 FPGA

8 MB
Video

I ! L e e e ———
ADRI00:24) IDATA_[0Q: 15]! 1SD_ADD[OQ:11]!
| ( ' | SDRAM
1ADROOI 148 11 o2 A DATAGGI 1082 1SD_ABDOOI
o rmmm N AUNNE I
1ADDOLI 156 {1 10 pLL_TrBE60 4 DATA_OI Bavi[ > 200 lycco o 10|82 1SD_ADDOII B3
———— pe——— ey s e msy ) e e —— _——
ARGOZI A8 1o o0 ADATA 02 191 lyeco o 102 15D ADROZI
1ADRO3I 169 1o lo_pLL_cre[L58 1 IDATAGSi 172 fyeco 1 o2 1SD_ADDO3I
U14
N 186 157 e — s 166 |\cco 1 I [P ———
1ARDOA! 18110 ol ] DATA 04 152 10_pLL_TFB[22—— 1 'SD_ADRO4! N
IA5505 180 150 AT G5, veeo_2 76 55 ADDOS 'S5 RSGG 23 VCCINT 17
,ADDOSI 10_CLK 10 DATA_051 141 10_CLK F-2————:SD_ADDOSI =R_ADDQOy S A0 VCCINT {57
|m—== 185 151 ————y VCCO_2 55 pm———— - ROy SeAL VCCINT
ADDOSI 10_CLK 10 IDATA_06; 117 10_PLL_CINF=2————SD_ADDOSI 1=R_ADDO%Y —SaA2 3
= 187 174 T Veeo_3 54 I e |20 ALDC —29]A3 Vveelorg
ADDOTI =0 10 DATA_ON 107 1022 SD_ADDOTI $S2_ADDO4; —S51A4 VCCIO (=
VCCO_3 ..SD_A% 371 A5 VCCIO 5
1ADDOS! 175 193 DATA_08 95 53 1SD_ADDOSI | 325 veeto
ADDO8 10 10 IDATA_08y VCCO_4 10_PLL_TIN SD_ADDO8 %Jﬁ%g.glsq =5 A7
— . Ne——_— T e e I 1 33 a8
1ADDOQI 168 110 o8 A DATAGS 89 lvceo 4 o2t 1SD_ADDOSI jSD_ADDQY; 2o DQOH2—
o e O Pty 1SD_ADD10| A10 DO1
1ADD1OI 142 11 o}L6 ADATA_IG 70 lvceo s 0|84 \SD_ADDION (SD_ADD11, 3 A 082 3
e e e T P 30 1a12 DQ3 | -—
ADITI 164 116 pLL_TIN oy AL DATA_11| 61 lvceco s 10|22 ISD_ADDATI DQa -2 —
———— DQ5 -
50 r : 20 11
_———— [Rp——— VCCO_6 ———— SD_BAQIT >—=—1BAO DQ6
'ADD12! 183 110 cik o84 ADATA_12 a8 o < ]isD BAY! — o1 DQ7 -3
o R VCCO_6 o SooBall >——=BA1 DQ8
ADDI3! 136 115 1o -L8 DATA_13| 5 1o pLL cref89 — «iSpTBAT Q9|2
T N VCCO_7 DQ1L0
I, — ————— —-————
'ADD141 155 1o ToRe N Y R— })N7 NV 16 oS ELEEAH B A >——18g pask DQ11 |42
'ADDIS! 163 189 DATA_15 veeot 73 155" CASH L BDCAS ! 17 Do13 |20
ADDISI 10_PLL_CIN 10 IDATA_13 10— _"]'sp _caAs# 1SD CAS#, [ »——=Lo|CAS# DQ13 2
_____ — DQ14 21—
84 I - a7 55 WEA 1D WEH [ —-18q wew DQ15 23—
|=== 125 jopReY— ¢ B 1 VCC_AUX1 o— . __ -
DD16| 10_CLK I 1 &Y D_s,?
et 121 86 = 80 32 =DRAM _CLK |mrmmmm B3y CKE 6
ADDL7] 10 10— JIBLU_2I VCC_AUX2 10_CLK ISD DATA [00:15]1 e a8 GND 5
1ARRIS| 124 || 92 ——— 132 19 / ISDRAM_CLKI [ >——pCLK GND 58
— ] o< ]BL.3 VCC_AUX3 op———  [=====-- GND
1 9 — I ! 15 52
DD19 IN_CFG1 04 o 181 21 1SD_DATA_QO, DQML GND
1ADD201 lo—=—JBL_4 VCC_AUX4 o NnT#FEE—— e . 20 28
=== o ) S ISD_DATA_01, DQMH GND
123 115 cik — < ]iBLL S5l O \ GND (4

o 134 130 10_CLK ISD DATA_02) ¢——12] cs# GND

OMizA [ >——="10_CLK 98 VCC_ITAG B [l .

—— 3 10_PLL_CIN 10 1SD_DATA_Q3,

ICS6# [ »———— IN_PROGRAM# 3 m——— PP P . —_ SDRAM16 |
i 120 10— ] IPIX_CLKI 10 1SD_DATA_Q4 - —
R o—=Hwo g T IITI o T e : -
P oL )ICHSWCH 57 lvee PLL O 1oL ISD DATA_05,

ER_WR#1

=10 10— ibig S 2 vee P a4 TR .
_______ | 105 AURIQ SYNCH# 162 10 [SD_DATAL6,

! —->-—=p0 e o MpiSsss . =—=—vccrPL2 e e
i 10 10|88 ——<__J1AUDIO sDQ! veehl.2 Iy iSD DATA_07)
gTAG ki >—4 10 P 204 1yec pLL 3 v Jameeas :
-, 102 10 —=—=—-<"]ICS ETH2# 10 SD _DATA_08,
IAUDIO_SCLK,[ >————=—=10 13 e P ,
OUT_CSSPIN —=>——<_IBUS_ [OR# 10 1SD_DATA_09,

1 e 1 m== 4

10 ——__J'BUS_ IOW# avif > vec_IinNtr e fmmm————
135 110_cLk e | 10|22 isD_DATA_10]
115 VCC_INT2 S ,
15 Ho e » 10 130 DATA 11}
o 102 ) ToUGH.AK vec Nt e |==soo oo )
RED_ 1 >——H10 106 e 4o 10|48 5D DATA_12)
i 66 10 —=———<__JTQUCH_MISO! VCC_INT4 a1 N .
IREp_2[[ >———10 104 i 79 10 (SD_DATA_13

10— |1 TQUCH_MOosI! VCC_INT5

RED S >——"H10 to [ TOUcH_o5#, 128 vec_inTs PR e ,

———— 78 131 10_CLK ISD DATA 14,

Rep 4 >——"4ocxk | vee Ntz o, e \

- o1 1022 BT EH 153 10_cLK |22 1D DATA_I5)

RER 5 >——210 cLk 10 = - VCC_INTS 5

83 10_DONE [==——<_] BUS_RXDi 182 o=  —————__ 1
. 10 PR . VCC_INT9 }G ISDCARD._CLK
GR _1-D—f_ 10 =—<__JIBUS_ALE, — 1
= 88 11 =
IGRN. 21 >——=1I0 IN_CSSPIS [=———<__| UP1#i e | TAUX D071
———— - %
IGen ail o——2H10 \BUS DI0-71!
\_3 ——
IGRN 4 >——"i0 N I
i o iBUS D¢ BUX DY 1% 410
IGRN_51 DL P vty
82 110 _cLk o A4iBUS D6l WAUX D1 146 1o
o288  AIBUS DY 1AUX D2! 147 110
_______ 108 =US Dl 1oy 149
FLASH BUSY#A [ >———211 10 PLL TIN 10 Eeot e 10
ELASH ALE) 206 R el -
| 1
1206 AUX D
101 116 p TrB 10_PLL_CIN fS_U_ P_ 1AUX_D4, 10
o pLLcral29t  AqiBus D2 AUX D5 139 110
iy P ———
T e & —2oe 1o_pLLTINFZ%E | IBUS DL AUX D! 145 110
727K 2 1cFG0  (PU resistor) 10_pLL_TFB 202 {BUS DY AUX o7 140 14
______ u16
UTAG DOUT [ >——222 jTAG_DoOUT
ro=—== | 128
WTAG DINI[ >———"""JTAG_DIN LATTICE_XP2_208
TAG. O [ >—-220{sTAG_cLK
OTAG TSI >——22515TAG_TMs
o N o % v © N~ © o 2 4 3 a3 8 3 5 3 3 8 IR
[a) [a) [a) [a) [a) [a) [a) [a) [a) [a) [a) [a) [a) [a) [a) [a) [a) [a) [a) [a) [a) [a)
=z =z =z =z =z =z =z =z =z =z =z =z =z =z =z =z =z =z =z =z =z =z
o o o o o o o o o o o o o o o o o o o o o o
[s2] < < ~ o] o o - o © o (2] ()] [42] (32 < — n - o (2] [s2]
— [sV) [s2] < Te} © ~ o o o o — ™ < Te} © © ~ (o)) ()] o
— — — — — — — — — — — N

TAG Memory is 79 bytes of Flash (XP2-5)
Always available thru JTAG port

can not be Write or Read protected
perfect for: MAC, birth date, Revision #

TAG memory can be accessed from fabric

1SR DATAQ)]
SR DATAL

ISD DATA~02)
ISD_DATA_03)
1SD_DATAQ4
1SR DATA-Qy
SR DATAQ
ISD DATA-07y
ISD_DATA_08)
1SR DATAZQY,
1SR DATA-L;
SR DATALY
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e B3I >——
AUXDI:71!
N u19
vee |29
—— 3o oy Emm—y (1Y v
4l
———T1p2 Q@] TXm_ass
8 o3 Q3 ——— <] iTX2_485!
e Q4 —— < JUARTLFTS!
14 1ps Qs HR—— ] {UARTL DIR!
IAUX DE! L7106 Q68— UARTZ TX!
IAUX D7! 18 1p7 Q72 EPGA_IRQ!
CRLRESETFAL >———Lo|RESET#
_______ 1 onp 2
'WR_LATCH3I >——==DCLK
74LVC273 —_
_______ B3V [ >—
iAUX Do7T!
N u21
vee 29
IAUX DO 3 1pg QFE— KAz
iAUX_ D1 4 1p1 Q1P <] iCh RESETH
BUX D2 "2 Q@p—<Jloira
iADX D3 f—— 8 {p3 o] mmm—— I3V} T
AU D! 13 b4 Y i [N
iAUX_ DS 14 1ps Q52— IB0T A
TAUX D61 17 {pg Qe — BT A
AU DT 18 1n7 PXE——)loursi
ILOW VoLT#[ >———Lo|ResET#
> 7 > CLK
1 3 —
74LVC273 —
RN2-A RNz-B
2.2K 2.2K
2 4
e B3U[ O—
AUX Do
N uU20
vee 29
BUX D! 3 1po Q0 F2——— <1150 POWERE
BAUX DU N~ 41p; 01—
BUXDAN— T 1pp Q2 ERTSPKA
BUX 3! 8 los Qa2 J)FLASH e
AUX D! 13 1p4 Q42— ENTBACKTITA
AUX_D5! 14 1ps s ) '5iM BR LITE!
AUXDe! 17 1pe Q6 — < JENICH 33V
Bux p7! 18 o7 Q7 1505 X!
CBLRESETFAL >———Lo|ReseT#
_______ 1 onp 12
WEJATCHZI [ >—2 beik
74LVC273 —

4.3V Power Supply

[IN]
Ieol
[ Y]

4.7K
RNG6-A

provides 5V tolerance

B3U[ > ue
T R e
PR eclzo TAUX_D[O:7]!
______ ——
BO_BURI# [ >———-19doE
N bz AL B1[-L8 (AUX DQ!
HINORY —3 1 B2 |- iAUX DI
1IN0 4153 3|18 iAUX D2
N3 N— 51,4 B4 j-15 AUX_D3!
UN 04 h—— 6 145 B5 |14 iAUX D4l
HINOE 7 {6 B6 |13 (AUX_ D5!
AN OB 81,7 g7 |2 iAUX D6l
GoWBI > 9 {pe gLl iAUX D7!
______ ; GND
1IN [00:08
direos, 74LVC245
4
I3 12 1Al
BUS_D[O: 7L . 0s3861
onp 122 =
BUS DT 1L a9 Bo|-L3 H oY 4
BUS_D6! 10 I a8 Bs |14 \RTC_ D6
(BUS DS! —2 a7 g7 L2 (RIC_D5!
1BUS D4l 8 {6 B6 L8 (RIC D4!
BUS_D3! a5 B5 - IRTC D3!
'BUS_D2! —61a palL8 IRTC 2!
{BUS_ D1 —32 A3 B3| \RTC D1
BUs_DQ! —4 a2 B2 29 (RIG_DO!
—m Bl — < IRG6.3AN
—_——— 2. . |22 A rmm—— n
URQA >—2Hno B0 22— [IRQ7 3.3V
1
Ne
230\ pe#t 4 —
vee ——< Vi
u27

Expansion
Bus

HD4
BUS_[OR# [ >—— 2 ]
505! 3 ESN——
BUS Dil >——2 6
BUs DA [ >— 8
BUS D6l [ >——2 0 _
BUS XD} [ o—— 2
RG] R a:
BUS A6 13 16
BUS_ e[ >
B2 20
HD-20PIN

u1o

JP

vcC

B1
B2
B3
B4
B5
B6
B7
B8

GND

20

18

17

16

15

14

13

12

11

10

74LVC245

o1
leo!
<!

1

20X D7!

N If JP1 not installed -- boot from NAND Flash

If JP1 is installed, attempt to boot from SD card

If SD card is not present then boot from NAND

NAND Flash

u3s
12 —_—
BRTEE > — o [ e
______ VCC2 ——
15U 1OWA [ 8 we#
po|-22 \EUS DQ'
il N H A1
ELASHAE [O—-1aLe D332 BUS D3
______ ) 16 D4 |75 8Us_p4!
IFLASH. CLE, )——————CMD D5 23 S 5_|
D6 S DG
o724 1BUS D7
ELASH_ BUSY#I [ > 7 {pusv# .
_______ GND1
IFLASH WP#I[ > 19 \we# oDz (23 e
GND3 \ (BUS D[O:7]!
NAND_FLASH
7 RN1-D 8 ?
| S|
4.7K
B3VU[ >
5 RN1-C 6
| S|
4.7K
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5-28V

Power In

CN2

+

FB99 is only populated
for BFG version

FB99 added on Rev B

Hysteretic Switching Power Supply
5V @

(2.5 Amps)

CONN_POWER_2P

5
1 Q 5 30V = VDS max

FB99 S D — SOIC-8 can dissipate 470 mW at

FERRITE-BEAD c81 and R98 2 ; 6 65/80 mohms @ Vgs = 4.5V
- 3 7 42/50 mohms @ Vgs = 10V at 80 degrees C, with no heat sink
———— " —< ]y control soft start T T 3
o FDs9435 G
and current limit
e 4 L1 = MSS1038-223
-_—= c81 RO8
22 nF 76.8% L
BLM21PG221SN1D 7| u7 ' Y FB8
22 uH . FERRITE-BEAD
FB6 FR7 | . PGATE ! 5.06V nominal _
FERRITE-BEAD FERRITE-BEAD ) - | SENSE X | YN < iyt
- D2
AN - 220 - 7 8 lvin
2A, 50V co7
220 ohm @100MHz +
50 milliohm DC €99 —en 4 1 —— co4 R21 = 470 uF
mitiionm - — I [
c174 N TVs-26V * cos :03/ uF PGND  GND - 1000 pF 20K 1ov 175
o1 —\ 100 UF o 2 120 mohm -
AUF ék 8x11.5 mm 0 1 | LM3489 | L
1SMB26AT3G 493-1899-ND  —— 5309 mohms i -

FB5 - R4L )

FERRITE-BEAD 1

Y Y\

1

Zener knee at 29-32V
for 1 mA of current
14 Amps @ 42V

Vout = 1.24V * [ (20K / Rbot) + 1]
7 UA shutdown 300 uA quiescent

35V max operating

Floating "Enable” = ON

‘\F_/\/\/\,__e

6.49K

6
R25 NEER:) S A— {ADC3
) DT

649K

%
-+
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Q6 removed on Rev B board

Q6

. L 1 CN4
Diodes are BAV199 (silicon) Bl 450 mA typ.
2 LCD 3.3V
[ouch Screen : :
—— = —— = 2 TAB22
B3V [ DO— 23 [ O— B3V [ DO— 23 [ O— .
BAT-54S-2 BAT-54S-2 BAT-54S-2 BAT-54S-2 4
Controller : |
} . 1o SaeH >— 6]
Z§ Z§ Z§ Z§ SOT-6pin can dissipate 440 mW at LCh. SYNCH! ,
3 3 3 3
80 degrees C, with no heat sink 8
B3VI[ > 9
10|
! ! ! !
L €195 vs2 B . 1 L ”
] 10 1 - - — — CN34 BLLE [ > 12
veel vee2 oo 13
9 2 1 BLLa [ >
1 VREF X+ XR A A . =TT 14
- 28 | sy W 2]\, Pin 1 is on left side Bl > -
------- 16 |a 3 L
ToueH AR [o———"qek X X looking into connector BLLA[ > 16
TOUCH_MOSI [ >——141pN Y-|2 - 41y i 17
TOUCH_ iSO 12 1 pourt N ——0O Bl [
o2 -
_______ M 15 5 J L CN_4-PIN_FPC 18
IIQLLCH_@&ID—E CS# INg——O c223 | c224 C225 -1 c226 609-1928-ND 19
11 6 —_ —_ - -
PENIRQ# GND e
10 nF 10 nF 10 nF 10 nF CRNB 20
ADS7843 IGRN_ 41 [ > 2L
AD7843ARU IGEN i[> 22
1 23
’ SPKR DAC G B
GRN LI > 25
26
u3s 27
—< B3V R
. 80 Hz corner . RIS [ 28
RIS FELK! ek I, o= NV BELE[ > 20
_______ . VD 20 o
BUGI0 ST [ H>——2soik ) | /\;\/\, RED 31 [ > 30
_________ 6 MBIAS |F2— [ ] -
IAUDIO _SYNCH# —— SYNCH# R ET 1 20K U4
iAn1d S0t oo LINE INFEE—-—0O iRED 21 > 32
_______ . 5 - VIN- VoD SR, REL D[ > =
BURIQSDQ! [ >——>sDo spiR_L |28 T2|1 SPK1 &
_______ . VIN+ VOUT+ a1
TR RESET#A [ >———2{RESET# SPKR R L I 35
2.2 uF 2
LINE_ouT -2 — BYPASS vour-p8— 36
SPKR_2 37
14 6ND HDST 2— U25-B SHUTDOWN |-
GND —1 DOT ClK > 38
L EN SRR} 3 4 L 39 TAB AL
- - SI13000 LM4864 - 0
BackLight Power
Can delivery 250 mW with 3.3V supply | =
— TS_40-PIN_FPC
780 mA lIsat (20% drop)
L4 = CoilCraft MSS5131-153 Zener
Protects against
FB12 L4 R .
FERRITE-BEAD COIL15UH 115 mohm D3 Open circuit load 10V-11V typ.
= /Y Y\ . /Y Y\
B> P O  ToLED
2A, 50V 3
c8s U 10 uF b7 O Back Light
10 uF 25v.  __ Co8 ZENER_SMT
I 6.3V S lvin swit vLCe /jgj 15V -
L
— 1 2| BZX84C15
1.255 typ. —
sl3 yp —
EN BAGK_OTE [ ——2en >
GNDF2—
R75
LM2735 l AVAVAY T
— 1.0K
——— RG4 R60 R61
i33vi [ Oo—AANN— % 7.5 ohm % 7.5 ohm
3.24K
_______ res 1
DIVCEKOTE [ NV = B
8.87K

87% typ. eff. at 200 mA load
(12V out) per data sheet

744 mV is high setting (198 mA)

333 mV is low setting (88 mA)

200 mA is maximum continuous

that LED BackLight is rated at.
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