DATA_[00:15]

N
___________ [t e
RATR 00 f——T2 A0 U oo UART DO L8 MAC_mDC H92— T IEFZ MDG
2.0 70| DA 109 T | 12 191 rm -
[A.021 65| DAT2 PU RXDO|——=<_ ] UARTO RXD, CORE_VDD1 PU MAC_MDIO————=<__1]ETH2 MDIO
23 54 | DAT3 108 34
DATA 04 N—o > DATA PU CTS#I— CORE_VDD2
IDATA 081 ———S21 DATS 184 R .
IDATA 061 %0 1 pATe RTS#H 104 57 | core vDD3 PD MAC_RXDOF= o —CCJ ETR RS
IDATA_071 DAT7 7 %0 PD MAC_RXD1———<_]
|== === 47| e PU DSR#>- CORE_VDD4 D MAC RXD2[188 (]
*DATA 09 f———2%51paTo DTR# LS mac_Rxp3 |28 1
'DATA 101 43 | Sa10 PD | IETH2 RXD3:
IDATA 1l 39 {oati1 121 | ~oRE VDDS5 PD MAC RXCLKE2S 1 IEfig RRGIK
G 33 | DAT12 14 mm—— e . 128 183 |mms o
A.é\.lﬁ: ————27 DAT13 T™XD1 ——<_ ] WUARTL TXDi CORE_VDD6 PD MAC_RXDV —>—" | ETH2 RXDV!
i [RAIA14l S DATI14
1 T R T g P 110 | ———— ey sz 189 e e ———
“ADDI00:20] \DATA_151 2 IpATI5S  py pu RIS ) IGARTL D 167 | core_vDD7 PD MAC_RXERRIEZ (| [ETIE RXERR
N
198 | corE_VDDS8
120000 28 { ADDO uss_op 1% Ushod
DDO1! DL T e T 177 ——— o
1ARR02I +-{ADD2 usB oM 155 USRg! PD  MAC_TXDO —CJETHR TX00: B3
1ARR03 =5 ADD3 PD  MAC_TXD1 PF1 FERRITE-BEAD
1A0R04! == ADD4
LADD_OQ :6 ADD5 FD MAC_TXD2 [y VY
5%%% 321 ADDG usB P8 )ROSR PD  MAC_TXD3 a6 Be L > /\/
22 | ADD7 I e 3 P Ao A S -
IAQR0g) 73 USB_IM 227 ER USBIL e PU  MAC_TXCLK AN/N\——] ETHE TXGIK PTC_750
ADD8 s> T e ___
1ADDOY! Zé ADD9 : ; PD  MAC TXERRF2—( JIETFD TXERRI 24
1ADR1Q! £=| ADD10 All GPIO has RVDD1 176 o mmmm e ,
ApRl 63 ADD11 ] 19 PD  MAC_TXEN——"——=<__]IETH2 TXEN,
LaRR1 1| ADD12 PU Resistors RVDD2 173 I
1apR12 25| ADD13 27 PU  MAC_COLH—">-—<" ] ETH2 cot!
1ADD14! == ADD14 183 e RVDD3 E7% B U28
1ADDIS! ADD15 EGPIO_0=22——— | JTAG_TMS! a PD  MAC_CRS—=———<_]EIH2 CRS!
———— RVDD4
195 152 rm
) ] —<:| T e e ————
iéumﬁl 55| ADD16 1HZ_EGPIO_1 JTAG CLK! h S0 L 1osT D+ D+ OUTLS
LRIz 05| ADD17 151 o mmm e | P USBOH[ >———= _ _
ADD18! 208 ADD18 EGPIO_2 —=———<__]1JTAG DN, 49 %
1ADR1Y! 207 ADD19 148 L RVDD5 103 . m==== 2 oo
1ADD20! 97| ADD20 HDLC CLK  EGPI0_3F¥—— <« 113TAG DOUT = PO INTOFE— T IFPGA R
52| ADD21 147 RVDD6 100! o mmmmm . 1 Dual
-2 ADD22 EGPIO_4 ==, PD  INTLF—=——— < JiRO6 3.3\ ESnSs . 3 _ ! 4 2
-1 ADD23 U6 o mmmm e 86 | pvDD7? 101 kgt ] R USRO.[ > HOST_D b-_out 3 uSB
9 EGPIO_5 —=—=———<__] ITSLOCK_DATA! 81 PO IN2———<]JROZ 33V, 2
5 ADD24 145 RVDD8 USB FILTER
—5 I'ADD25 EGPIO_6 - FRAME -
----- 1 5 10
EGPIO 7 | 144 9—<:| ICPU_TMS, 99 USBDF0O1W5 6 FRAME
B RVDD9 7 11
FRAME
O 111 8 FRAME -2
[ttty 193 143 RVDD10
Ep RoA [ >———1%{Ro# EGPI0_8 |- 123 b2
o RVDD11 CONN_USB_DUAL
Ep W >—1 R DVMA EOT  EGPIO_9[-42 130 I . s ===
—__ 159 141 S RVDD12 EP_USBIH[ > HOST_D+ D+_OUT
WATH [ DO———""HWAT# py DMA REQ  EGPIO_10—*——"] DMA REQ| 107
________ PD AC_BITCK|—* \ERANE [
DMA ACK  EGPIO_11 40— ) EASMCSE 2D ERAVE
R44 - 150 f pvDD13 PD AC_SYNCHIEZ- L
re—— = 10 165 === 8 —
SD CLKI[ > AVAVAY: SD_CLK EGPIO_12|-—>——<_]'DI0_121 162 S ——— | 3 4 -
_____ 208 164 il RVDD14 PD AC_SDI-=2 'Ep UsB1![ > HOST._D- D-_OUT
24 ISDCLKEN [_>————=={SD_CLKEN EGPIO_13————<__],DI0_13I 172 0
18 163 ____ RVDD15 PU AC_SDO%
— SD_CS0# EGPIO_14———=< |Di0_14! 188 154 USB_FILTER
17 160 I . RVDD16 AC_RSTH# 22
——SD_CS1# EGPIO_15———<_ | |ADC4/DIO_15| USBDFO1W5
1S Cean[ >———=8{sp_cso# i
R 15 RVDD17
D CS3H [ >——"21sD_css#
DoV [ >———24 | pomox FePo o0 iETHR RO
DOVz [ 23 DQM# Fopio_1 18— e 54
SO VER [ >———H sp_wex FePi0_2 -8 —1RO5 33V ADC_voD HE-— ] 3!
"Rasi [ >———=2L{sp Ras# ADCOLL25 —
CASA [ >———221sp_cask apc1 34— ADCH
HePio_0 9 [ETH b4 Apc2 3 ADCZIN 05
HePio 120 iBLAST BOQT# ApcaH32— T iABC)
16 fesor pU HePio 229 aocaf Bl — ARG
—Slcsit pu HePio 3F2%2 ] BLAST.EE.CSA ADC_GND 1—391
—Alcst PU L
—Slcsst pu 85 7
TREQA
copioH2
=16-bi bty 86
CS7# low = 16-bit Boot S 5 83y —TACK
|§§_|D— CS6# PU 93 _—————
1 50 3 L PD  SSP CIKF2—— < PICLK!
CS7#  PU PACK_ID - - 04 e .
RN4-B PD  SSP_FRMA——— ] [SPi FRAME|
47K 9% o
SSP_TX —==———<__] {SPI_MOSI
RA0 e ] 125 1o mmm o . PO SSPRX|E— ] ERIMISG)
6.49K ICPU_RESET# [ >——==>-{PWRRST# py (OD)  RST_OUT# <__]\SYS RESET#
84 87 1S5
SER_BOOT TESTO PD PU  EE_CLK———]!scL, EE_CLK low @reset
- UAGDNL >——4meon  PD 8 tesm pp PU  EE DATFEE—— (SRl = Boot External
O 79 1 JTAG_DOUT  PD
UTAG CLKI >——I1{iAG CLk  PD — 5 o7
80 - == INec1 GRN_LED
O JTAG_TMS PD 52 %8
155 —221INC2 RED_LED
=22 J7AG RST#  PD us FB1
— FERRITE-BEAD
120 r——
_ RNA-A VDD_PLL ' YN <_Jaav!
B2KHZ [ > 2 1 187 | r1c_XIN |
47K
138 GND_PLL | 117 C45 C169
=2 RTC_XOUT
RED Green 2200 pF 1 uF
5 2 883 88 85 8 3 2 282 o b 3 oo ada b ! !
Z e} z z z z z z z Z z z z z z z z Z zZ z2 z z z z 2z Z2 — D4 \A\‘ D5 \A\‘
R X 6 06 6 6 O O O O 6 06 6 6 O O O O 6 06 06 6 O O O O p— —
[ee} [} [ee] ™ o oe] n N g oe} N~ N — o N [(e} N ~ (2] (2] — © — ~ ~ (a2} B B
- - - N N ™ < n o foe] o o - - N N N < O O N~ [ee} [} o
— — — — — — — — — — — — — — N
R27
B4k Pins 50 and 85 R18 R19
— 9 226 1%
M also GND —— 226 1% 6 1% ]
U | - Technologic Systems Date  Oct. 7, 2008
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SD Card Socket

RM-D . ______
— {2 LON VAT
B3V D—‘ 47K
SDRAM |
QL L RN5-A R
R77 L > L
iSD POWERH [ NN 47K
1.0K \! N
(ADD[0024] 3 5 RN5B ==
u25-Cc e B e G
o R56 47K
Bav [ D>— L 5 6 /\/\/\l
118 RN5-C
74LVC14 —>T 15 DAl
u24 c158 47K
1 CNo
e VCCINT [
1ADDOO! 21 p0 VCONTHE——4 L , RBD o
1ADR0! SeAL VCCINT IDATA _[00;15]! +u — 1 <] IBLAST BOQT#!
%%g %6 | o2 veeol3 / ISDCARD DOI[ >——"1DATA O vop 4 - 47K
1A0d 21 VCCO|
DDOS! 30 1 a5 vccopm— (0 meoo—eo 8 10
ﬁ%%%: sn veCoras ISOCARD DI > ——L1pATA 1 PRESENT -2 pC
32 A7 5—6 o
i ] Bl o e _————  I— < JJTAG CLK!
] 7 V4 boo2— IDAA T ISOCARD D2i [ ——2{ DATA 2 wp_sw -2 ———]iSD WP 22K
smil——a 3p gapsl >
ALl pee——— Ao moe oo 1
IADDI2! 36 a2 DQ3|-— IDATA 031 15DCARD D3 DATA 3 u RN2.D
Dot |2 DATA 041 COMMON ; 8 FraS
o " g5 2 IDATA 05! 1 Clme v
2o BAO PeelLs BAATH 155" COMMANDI_>———=2-| COMMAND FRAME |2
!ADD13! —2L1gay DQ8 Zi :WA_.DB.I
DQII7F paIA 00 1S5 CARD CK/ [ >——21 Lk GND R
ASH RASH DQIL - _——
S - pQr2 [ I0ATA 21 GND A S JiRoq
Icas, [ >——Lo|cAs# DQI3[=— RATS. 131 47K
----- 16 o DATA 141 CONN_SD_ALPS0101
ISD WE# [ >——=0| WE# DQ15 [—— IDATA_15! - - L —
ISDCKEN [ >——3 cKe aole -
DK >——38 bk GND |52
o GND
IDOVoE [ >——22{ pomL GND |22
IDovtd [ >——32 bQvH oo 2
S Caam [ >——2 s GND 22
e el
SDRAM16 |
w4
—31Inc1 veeFB——< ] 5a
=2V
WEGEO —Tow o Battery-Backed
IADDIQ024] BPIMSO [ >——2{DATA  ALERT2—
( ISBLCLKI [ >——2{clk GNDHA—
SDRAM = Real Time Clock
BaV [ >— u12
FIC AR >—HAE veeH#d—— < ¢
07 I U
RIG_CSAL >———L20 cs# sQw-2-
1
——— e VCONTHE—— |
IARROY 21 p0 VCCNT |22 BUS Tows [ >——I5g wre RCLR# |02k
%ﬁ:n.g; S AL VCONTFE—— | - -
] NS— vecio} 3 PO\Ner On Reset Bl ol 0™ romKsHols— < ichI REEH
AR 30174 VCCO—=
LARROY! (A5 VCCIO[75 19
@%% 5146 VCCIO T 4 5o IRQ# [0==
- 32 a7 RIGDo p——3
“ADDO8! 2148 PO R16 EB%_ID_11 __g AD1
1ADDOY! =1 A9 DQO— IDATA_0Q! L IC_ D2, M——H AD2
IADRIQ! 22 1 A10 Q1L {RATA.OL il o ,'E[.CJ?.% I {AD3 VBAUX |22
A0R1L S ALL DQ2 3 {RATIR.02 226 1% tRTC D4 \———8 1 AD4
1ADD12! A12 DQRB5— DATA_031 [IEarolis:h —oAD5 1
D45 IDATA_04 %T_g_g_% ———17]ADS MOT/PWR
IDATA_02 . \RTC_D7; M—==1AD7
3053 20| g Do L - R s open drain oLtput oo |12
g o Q7 53 Ra000 \EXT_RESETA# [ > NV ? 2{vee DS1687
IADD15 BAL DQS8 ‘DATA e e L
DO9 |52 IDATA_OI 2201 RESETH - ———— ][I OW VoLT#! Reoonw ) —
S ® DQio (42 IDATA_IQ 176 , -
IRAS#H [ >———=80| RASH DQL1 e :Dgﬁﬁg L GND
DQ12 .
I~AG -i D—No CAS# D813 i— gﬂ'\}_lg ST1001S-2.9vV
----- DQL4 21— iDATA_14! 1
CDVER [ >——8g wex DO15 22— DATA_1S — -
SOCLKEN, [ >—3 T cke aole 2| o
[N 38 12 RN4-C ﬁ
SD_CIK [ >——Ebcik OND 5 A 5 T 6 L U5 = STM1001S
IDoNOA —15 bom GND 22 27K
—_———— 39 28 10 uA max supply current
IDQMI1# [ >——=4 DQWH GND =57 "
_———— GND 220 mS typ reset pulse
r 119 54 RNG.C
150 CS34 cs# GNP cir L 140 mS min, 280 mS max. i:_ﬁ
= —
SDRAM16 SYRRRSETN [ - N 2.85 to 3.00 trip range 47K
— AUF over full Ind. temp range
guaranteed output low
downto 1V Vcc
but can only sink 1.2 mA .
Technologic Systems Date  Oct. 7,2008
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FB13

3.3V Switching Regulator

FERRITE-BEAD

L3

ust COIL3.3UH

3.37V nominal

C89

1
:l:lo o

5 VN swi3 A

PIN

C88
1 800mvV

i
FB 10 UF
6 len PGND |2
AGND p—

C

10 uF R23
§ 21K 22 nF

20 places
87 L c8o

FAN2012 7 -
DFN package

FAN2012

[

duF

: < J3av
16 places
L c152 Ji‘ c96

470 uF

1ov

10/100 Ethernet

FB4 FB2
25V FERRITE-BEAD FERRITE-BEAD
YY"\ Y Y\

— —

_|> Cc22

1000 mA max load; eff. =80%

-1 Cc117 L C118

AuF 1uF

—1 C119

cus
R43 470F |
6.49K 1.3 MHz freq. 10 mA quiescent 1uF — '
Vout =800mV * [1+ Rtop/Rbot] -
LT > 929 eff. at 200-1000 mA load i L c14 l caa | cs0
1500 mA maxload -- eff =90% 10 uF 4.7uF T 22nF
B> 7 —
R38 B =
6.49K
u22
1.2V Regulator S BT P,
'ETH2 MDCI —2 mpe vDD_lo_2F24
U25-E U25-D co0 ETHZ RXDOI [ >—— 8 1 RxpO/AD4 voD_c3
—————— S ey mesmssy _ 5| 42
LT 11 10 9 8 IV AVAVAY ETZ KX >——— S5 rRxpUAD3 VDD_TX o
Lohm ETHz RxD2A [ >——— 4 | Ry vDD_Rx |32
7aLvC14 7aLvcia _ TR R ke . 3 38 c120
02 5 3 ET2 RX03 —3 | RXD3/AD1 VDD_RCV . 50 1% o
21K = 2 o7 g RYoV! [ O————2{RX DV vDD_PLL AL ' § R35
) \81\ H_:TL FDN335N Effg RRGR [ >——%Rx cLk L R32 5
| 3 | At N H T RERR [ >———2L{RcEr s ) .
| ? + 4 LMV358 p RX+ RX+
730 uS time constant 2 RX- 32 2 {px-
C171 R8O — L Gdg\c :E-ﬂ'l-g-__'l'-)ils_d; D—i TXDO 3 RX_CT
AU 115K - ETHz Tx01 [ >— B o1 o
______ 19 ALIGN2—
+ - ez ALIGN |2
L o BB TR0 2 {03
— _ 10 uF
EF2 TXGK [ >— X ok ;
N H—
------ 1 16
ETH2 TXEN —16 I En
— il Lo— ul - 50 § 0 | cm
'ETH2 TXERR! D—Zl TX_ER R33 R .
Emge_coll > 7 coL % CT
B GRS —2IcRrs T+ AL 5+
R39 x40 6 {1x-
6.49K -
Oo— —=— INT#PHYADO 8
34 — 13 CAP
NC —24{ FXSDIFXEN = LLED+
______ . R57 R26 — 'SYS RESETA —48 | ReT LeDorTEST 28 141 ep-
ETLZVA > NN - 27 1
118 649K LEDL/SPEED 15 SHD
C200 RLED+
|| LED2/DUPLX 28— —0 SHD L2
U26 45 1x0 16 | R ED-
I LED3/COL F22— —20
6 < 1 101F v RJ714
D - 46 1x1 anp1 2 e
J— [SESAS
SN[ 2jvec  onpfE XTAL-HC49 ‘ b2 2 [
_____ GND4 [ N
4 3 25MHz IETH poA [ >—39 1 pp# GND5 -8 ERAVEIL D
— GND6 32
R . Ra5 | - | car c38 —37 | RexT GND7 22
ERGA_25MHZ [ NV - GNDs |44
24 DUALO4 T 15pF 15pF
SN74LVC2G04DCKR .
Ks8721 p— Right LED (Amber)
e L R37 - _
— - 649K 100 Mbit
1.8V Switching Regulator Defaus o PHY acess 00001
FBO L2
FERRITE-BEAD u1s COL33UH , LeftLED (Green)
. 1.89V nominal __ . ..
BU[ —— 5 VIN swi3 ~ . . ‘ ey, Link / Activity
J‘ Ceo PIN L co1 L co2
1
10uF FB 10UF 10UF
2 RA9
EN PGND A
- AGND — — FAN2002
FAN2002 7 -
DFN package T 1.3 MHz freq. 50 UA quiescent
; Vout = 800mV * [1+ Rtop/Rbot]
R42
6.49K > 90% eff. at 100-400 mA load .
Technologic Systems Date  Oct. 7,2008
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JTAG
RS-232 Transcelver Header

HD2
e i
. IEXT RESET [ >——8 1 EXT RESETH svl5 BV
1
c197 l BPILCLKd [ >——1sp cLk FLASH CS#3—— ] ELASHM_CS@ BLAST EE_CS#is not used
C198 u1s 11 - ISPr.MOSh —12 fspy mos EE_Cs#F—— < ] 1BAST EE CSH for booting - FPGA Boot
1uF C196 == 10 9 === .
1uF 12 | oo vee _ CEV I 33v SPIMISO ————<__]1SPLMISO, code has capability to boot
: 13 | e e e e | 8 VY e T T T 1
V+ AuF ! _ 8| -l 0. DD ) i
’ = ‘f‘__;R_X‘I_D‘ o K féR_T_ T from 2MB Serial Flash directly
% et UTAG CLK [ >——C1ex BLAST# > ——<_| IBLAST BOGT#!
AUF 15|, v- C OIVI I iJTAG DN [ >—— DI GND S
+
JTAG TSI >——2{vs o}t
16 | co. I I — Logic "0" on"BLAST_BOOT#"
ead e r HD_BLAST 16 signal indicates Boot
10ABTS TP I 7 2 VSIS ST
L phl Ec akbo WTAG DOUTI > using TS-9444 2MB Flash
______ cN3
UARTL DO [ > B [>o—2
3
______ ™D
DATL DR [ 22— >o—2 .
DTR
VAL BRI > — 2 {0 & 7 krs
10
R76 8 9 )
------ R RXD
DAL B Oo——AA\N— o )
LOK 5 o@ 4 —DSR
8lets
LARTECR! [ ——2——o<g—12 Ll bcp ;
0 GND|F2—
_____ . 2R
LARLCTS >——2 0@ 2
___________ HD_COM_PORT —
IDARTZ Rxpf [ >——22 0@} 18 o Ry -

CPURESETAL >——22{ENRX  sD#jo2—— < B¢

RS-485 Drivers

SIPEX

COM2

—<_ _15vi
s Head
oA eaader
u1is 4.7K
----- - 4 8 2
IXD1 485 >———————TXD VCC|— | oL
IRXD] 485 — Ll x+f8
SRS [ Sloen bl T CoM? TTXGI L >——3 ™D
4
—20| RXEN# GND 22— DTR
f l 7 —7 RTS
L DS1487 RNBC
- —_ 47K 10
6
L ICOVZ_RKOI[>——=2{rxD
— 6 {psr
B —8lcrs
1
DCD
5
GND
9 RI
HD1 -
o ey HD_COM_PORT —
roo s s 24 23 = e 3
IADCOIN 16 [ >———= HeS—ISCl
I2C Bus RN3-B
AOCHIN AR [ 2 e G ST U7 47K
A
TADC2IN 08 [ >———2 ——1'33V! ITXD2 485! —H ™o vectR l
Dota [ >—& — <o . d D2, 65! —Llpxo  x+}8
(ADCADI0_15 [ >———18 19 | RNTA oy 24_p| n Hea er OXENZ 285 >—————3{™en  x-pol ?
L7 AING6i e H —20| RXEN# GND F2— 7
15 i 05 24 + 16 = 40-pin Header ey RN3.D
. 14 LUN_03| 47K
OULe 13 W s B2, Jan - b
EEEEEE— V| LUL) -
G T 12 - = -
i o L i35, e L
our 2 0 roa 4 ADC =
I 8 UN_02 5 RVZ-C f——n
our 3 — S ; == I IN_02; . . .
i 17 A'oq — ADC lines in parallel with
. . 5 IN_00; i IN_09, IN_10, IN11, DIO15
* 3 565 e R o
[Lg At | I _—
, 1 47K 2 I2C
1 GND
IoUT OS] HD_24-PIN [ttt
/ e = \ N [00.081 ] 6 Latched Outputs (OUTO-OUTS)
______ 7 Buffered Inputs (INO-ING)
ISPI_FRAME]
3 DIO_12, DIO_13,DIO_14
1 SPIFRAME Technologic Systems Date  Oct. 7,2008
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Lattice XP2 FPGA

XP2-5 has:

5K LUTS 2PLLs

9 blocks of 1Kx18 Block RAM
12 18x18 Multipliers

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

Make sure these signals
are on CLK inputs:

SDRAM CLK
FPGA_25MHz

PROGRAM#, DONE, and INIT# are
dedicated configuration pins when
CFGOislow. When CFGO is high
they are "general purpose /O"

Page 4 of TN1141

During JTAG Flash programming
the PROGRAM# pin should be high
else it can inhibit Flash --> SRAM

DONE likewise must be high

These do have weak PU resistors

Pins 28 and 29 must be
puledup! 3.3V suggested

When CFGO = 1 then always uses SDM
SDM = Self Download Mode
SDM uses on-chip Flash --> SRAM

CFGO PU resistor uses VCC core (1.2V)

LADR[Q024) DATA_ 00150 \SD_ADDIO11l
N ; e /
1ADDOD! 148 1 o2 0|57 iSD_ADDOOI
1ADDOY! 156 115 i0_pLL_TFe |-160 B3> 200 lyceo o oy et ISD_ADDOY!
DR AB g o2 9L yeco o o2 5D AD02!
1ADDO3! 169 115 10_PLL_CFB |28 172 |ycco 1 o2 ISD_ADDO3!
166
——— e vecolr e laaeaes
12DR04! 186 {15 o] =L 152 i0_PLL TFB |22 SR ADR04!
AG0E 180 150 veeo:2 76 55 2505
IADDOS! I0_CLK o) " 0_cLK |-L8— ISD_ADDOS!
18008 2210 e o veeez I0_PLL_CIN|2 ISD_ADDOE
A - 117 fyeco 3 - R
IADDROTI 2810 (o] RAC . = o2 iS0_ADRO7!
VCCo_3
1ADRO8! ERS o 95 lvceo 4 0_PLL TINF-22 ISD_ADDOZ!
1ADDOY 168 1o o] 2&2 89 lveco 4 op2L iSD_ADDOYI
IADDIO! 142 115 L8 7 {veeo s o4 iSD ADDID
DRI 164 15 pLi TN oL 61 lveeo s of22 B0 AT
50
e VCCO_6 ————
1ADDI2! 183 115 cik o84 a8 o6 —— 'S BAd
o VCCO_6 .
1ADD13 1361 o8 5 IO_PLL_CFB 60 ISD _BAT!
DG 155 179 veeos 65 I
1ADD14! (o] I0_CLK 16 10 — " 'sb RASH
ABDIS 163 189 veeos B m=mss
1ADDIY IO_PLL_CIN 10 IO———<C]ISD CAS#,
——— S0 VE#!
IADDISIN——— 125 15 1k o] M- S—y |-yl 25 |yee Auxt oL I il
ASOL 21, 86 ro== 80 32 SRRAMCLKC IS mEr T =
ADD17! (o) of—— By 2 VCC_AUX2 I0_CLK 1SD _DATA _[00:15]i
S 124 - /
BRI 5 1° o2 — BN 132 1 vec_auxa = Zm==——=
'ADD1Y! IN_CFG1 o . 181 o L A'sopaTa o
1ADD20! io==———<]iBL4! VCC_AUX4 0_INIT# R ——
1ADD20! L ]SO DATA On
123 re== D DATA 01
—=I0_CLK ’G BLU 5 23 P n
= 134 130 I0_CLK 1SD_DATA_02
Do >———==+10_CLK %8 VCC_JTAG 33 N —— -
e 8 I0_PLL_CIN 10 1SD_DATA_03
1CS6# [ »———— IN_PROGRAM# e 7 (S ——
i 120 o PXCK! o2 \SD_DATA 0di
Egpo>—%Ho0 g T i .
e _'I o NehSwicH 57 fvee pLL o oL ISD DATA_05
- Lo o 0 87—|_<:| ©URG ST 9 lvee pLL 1 w“ fmmmm—mm
fm = 105 e i 162 10 SD_DATA_061
r>———o N IEEmmSS | vecpPlL2 e emm———
R — oo iy e R
WTAG CLKI[ >——==I0 116 N VCC_PLL_3 " R ——— .
_______ 102 lop=———<]ICs E1rad 0 SD_DATA_08i
BRI S >———% 0 13 - % - ,
______ OUT_CSSPIN|———<"]\BUS_IORA 10 1SD_DATA_09;
B0 S0 L il T 4
________ I0——<_JiBUS_[Ow# 2V VCC_INT1 Fe—————y
YTSLOCK DATAI 135 110 cLk 2% of22 LSD_DATA_10;
115 VCC_INT2 ” I .
P 112 1= =T = 1 27 (0] 1SD _DATA 11,
—— Io==—<__]iTQUCH CLK! VCC_INT3 R —— n
RED 1 >——10 106 it ; 40 o4 ISD_DATA 12
o 66 Io———<__]TQUCH MISO VCC_INT4 2 [
REG 2 >——"+10 104 Pyl . 2o o 150 DATA 131
1o ————<__]|TQUCH _MOsl VCC_INTS
iRED 3 >—10 oL FOUCH Cs# 108 f\/cc_NTe . fmmmm e .
g 78 a1 0.CLK SD_DATA 14,
iRED 4 >——"810 cLk _ VCC_INT? I .
S o o 2 — I BIS ¢ 153 0_CLK [-22 (SO DATA_I5)
[REQ_5[ >——=={I0 CLK 10 @, ——m——=— a VCC_INT8 6
a3 10_DONE —=——__ ] BUS_RXD) 182 o= .
S o 2 mmmmm . VCC_INT9 ?G ISDCARD CLK:
IGRN I > ] Io=——<_]1BUS ALE, o [P ———
oo o " s —<\S3CARD CoMi
G2 o—0 nesssF—CI0EE A5 Lz i
icrRy 3 >—Ho BUS. DT = o —<__JISDCARD DO!
—_— — 12 ———————
i 77 IO==——<_J1SDCARD D1
IGRN 4I[ >———I0 = -——= 1!l 118 e m—m———
T o ABUSTDY 1AGX Do} 196 {15 o8 —— ) BDEARD D2
IGRNL & DL == VX0 Ay N L 1 I ——— I SRR Er - A -bd
82 10_cLk o qBus Dé! A0 D1 146 1o 10_coLk F——]iSBCARD D3
o8 ABETE 1AUX D2 o 110 I
o8 i . Lo o —— ) R EUEE
975 pLL TN 10 1BUS D4 1AUX_| 10 7N
e iof=————__] \RD_BUF2#
118 R AT LI 1
206 :B—u— —D—| I-U-X-D-l 138 10 —<:| MR LATCHL
© PLL TFB o_PLL CNFE® 1AUX D4 o 205 it |
) PLL_ ————— e oF=—=———<__|WR_IATCH2
opLLcrlFL —  4iBUS D2! AP DS 19 116 e |
———— —_——— WR_LATCH3
RNI-A —28 {70E opLLTNF2E — ABUS DT IAUX D8l 145 115 o2
sav—L 2 —— S
7K 2 ICFG0  (PU resistor) lo_pLL_TFB 292 (BUS DO! RO 07 140 11 ofE—— EASHCH
oPLL_crBE " EASH CE
122 o pmmmmees
R 129 u16 o ===—— ] IAURIQ NCI K
JTAG DOUT! [ >———== JTAG_DOUT
E-EAZ;:DE\‘: D—ﬁ JTAG_DIN LATTICE XP2 208 10 194—<:| :_R-IC-_-AL-_E.;
UTAG.GIK [ >———221{ j7aG_cLk oo e
OTAG TSI [ >——22 g1AG_TVS o2 <] WA
113 Ty
o N o 0w © N~ © > 2 3 9 23 8 38 5 3 2 R RN 1o (_J.DvA RE
O o o Ao O o o Qo O o o Qo O o Qo Qo O o Qo Qo [a )
zZ zZ zZ zZ zZ zZ zZ zZ zZ zZ zZ zZ zZ zZ zZ zZ zZ zZ zZ zZ zZ zZ
6 6 6 & 6 6 6 & 6 6 6 & 6 6 6 & 6 6 6 & 6 &
[32] < < ~ [ee] oe} o — o 0 o [o2] [} ™ ™ E — n — o (o2} [s2}
- N ™ < n o N~ (o] o o o - ™ < O [t} N~ o 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

Set CONFIG_MODE to NONE

This allows all pins to be used

are 6 to 30K ohms

Pull-up and pull-down resistors

| SDRAM
Bavi[DO—
u14
1S5 2D 5 23 VCCINT |7
(=2R-A0000! AO VCCINT
124000 2 veenT 2L
=R ARDO2) = |, | e
(SD_ADDO3I 2143 vecos iSD_DATA_[005]
: _AQ_O_: —55] A4 VCCIO[—7= y
1SR_ADRDOS! == A5 VCCIO
1SR ADDOGI a6 vcco 22
PR ARDOY 2 A7
:SD_ADDOSI 38 a8 pmm = .
1SD_ADDOS) 2 ino DQOHa— ISRDAL %
rSR_ADRD1O! A10 DQL IS
.SD_ADD1LI a1 D82 2 1SD_DATA 02
— A12 DQ3f5— '|§D DATA 03,
04— RTINS
150 BAd[ >—21BA0 DQs [+ ISD-DATA. Oy
—— 2 DQ7 45 |SD_DATA 07
ISD BAL|[ >——=—BAl DQ8 }SD_DATA 08y
s e
ISO_RASA [ 80 rasw DQ1L -7 SRDALA Ly
_____ . 17 DQ12 5 |SD_DATA 12|
ISD CAS# [ »——"o| CAS# Bgii = 2R-DATA 13|
iSD WE# [ >——180f wes DQ15 22 1SD_DATA_15
Bav [ >—3{cke 5
_______ GND
ISDRAM CLKI 38 5ok GND |52
15 GND =5
DQML GND
39 | boMH GND fé
19 GND 54
¢——=20| Cs# GND
L SDRAML6
CPU_RESET is the same as
PWR_RST# (as in TS-750)
In previous products, it
was the OR of LOW_VOLT#
and the WatchDog time-out
Page 37 of Data Sheet (Hot Socketing)
Power Supplies can be sequenced in any order
but must be monotonic
All VO lines are tri-stated during power cycling
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o B[ o—
1AUX_DIQ7)
h u19
vee 2
[AUX DO! 3 o QP JTTXENL 485,
AU DY 0741 o (]
BUX D2 b Tipp o] L N
AU D3 8 {p3 @]
(AUX D4l 18 g b2 i TS|
[AUX D! 14 155 s —— < AR DR
LAUXD8! 17 os Q6|8 iUARTZ D)
AU D! —181p7 o (iERGATRY
ICPU RESETAL >———20| RESET#
______ u oD 2
WRIAICHY [ >—-Pp ik
74LVC273 -
S ] e —
LA D07
h u21
vee 2
BUX DY h———31po WP CEEZ
AU DL 41 als 1CPU RESETA
U7 NS O o) B /oy i
AUC0d p——8 g Qa——— ] oUTd!
1A D4 13 104 o] = I [y T
LAUX D8] —141ps o s G [
AUX D 7106 Q68— oA
A0 D7 —18 10y e Ut
Low Voim#[ >———Lo RESET#
F—————— 11 GND i
WR LATCHU [ T > CLK
1 3 —
74LVC273 —
RN2-A RNz-B
2.2K 2.2K
2 4
_____ Bav [ o—
1AUX_DIQ.7)!
h u20
vee 22
50 3 2 lSm= ===
AUX DO, DO Q<] sD _POWER#
A DL b4 ol
AUX D2 T @ < JENEERR
A3 & b3 Q32— ] FASH VPR
1AUX 4! —131pg U2 — < ENBAGKITE
AUX D) 4 1 ps sHS— < DM EKITE
AU 6] 7 o6 Qe JENICH 33v)
AU D7, 18 fp7 Q7 H—— < iBGS Do)
ICPURESETAL Lo RESET#
10
______ GND
WR_[ATCH! [ >— >oik .
EN_LCD_3.3Visremoved
74LVC273 _
on Rev B board

4.3V Power Supply

B[ U
4o |, | pErses
vecl 22 A0 D07
_____ _
RO BUFI# [ >———-19oE (
N 00, 21a1 p1j-18 LAUX_DO!
INOR p——31nA2 B2 |-~ (AUX DI
ING21 4153 3|16 [AUX D2!
UNGS 514 Ba| 12 (AUX D3
N os 6145 B5 |14 [AUX D4
NG5 71n6 Bs |13 LAUX_D5!
YT N—E Y B7 |12 [AUX D6!
SR> 9 1a8 g|-LL [AUX D7!
et GND | 10
IN_[00:08
UN 0008 ) 74L\VC245
iRTC D071
4
rresTo
1BUS_D[O7)! QS3861
onp |12 —
IB0S 0% L p9 Bo[-L3 RIC_D7
18US De! 10 I8 B4 IRIC_D&
(BUS D! —9a7 72 IRTC D&l
18Us D4l 8 {p6 B6 L6 IRTC D4l
15US D3l {5 B5 L IRTC D3}
1BUS_D2! —81p B4 L8 IRIC_ D2
BUR DL —ns B2 IR QU
1BUS DOl —4 a2 B2 [-20 IRTC DO
! B2 < iROG 33
RO >—2H a0 80|22~ JIROT 33,
1
23 B#t Ne - _
vee FE—C 143!
— u27
provides 5V tolerance
E -
HD4
BUS OF4 — 2] [BUS TOwR!
7z V2 1 [ —
< J3v! BIS DOIL >—H H——— 1508 03!
N BUS D1 [ >—— G H V5T
47K Busoal [ >—0 e Gl L=V
RN6-A 15US D8l [ >—— 0 [BLS D!
2 BOS RD) [ >—— H2 T
Ron[ >— HA i
S 15 16
BUS_ALE — —
BUS CSAL O— H8—— ] CPU RESETA
-I5\-L' 19 20
HD-20PIN

e

u10

B[ >—

1 ——————
PR ek AU DO
D BUZ# [ >—-12qGE e

BRI >——2{A1 p1}-18 rAUX Dol
PDCIN 06 >——3{ A2 B2 |2 TAUX DI!
IADCOIN 10/ >—2 A3 3|16 (AUX D2!
IADCIIN 13 —S 1 aj-15 [AUX D3!

B2 a8 >——8 s Bs|-14 (AU D4!
UARTLCTS [ >—L]»e B6 |13 FAUX DS
WARTL DCD! [ >——L8 a7 B7[H2 [AUX D!

AR RO >—21 A8 Bg|LL LAUX D!

74L.VC245
BV
3
RNLB
47K
JP1 h
1 2 -
O O ]

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

u38
_____ , o vee 2 !
BUS_IoRH [ >——2{ro# 7
o 18 veez 2
BUS owa [ >———8 wre
| [BUS DO
IF ASH Csil [ >—2 cs D132 1
puiaiupuuis D2(3L |BUS D2,
ESHAE [ O>——AE D322 ,BJJIB US S..Bé.gl
______ D4
EASLCEH [ >——ow D542 5
D6
oo ; p7 4 (BUS D!
ELASH BUSY#[ > BUSY# 5
eyt | 19 GND1 =
ELASH WPH#! [ > WP#  GND2[-—= [ ——
GND3 L \BUS DIO7h
NAND_FLASH
7 RN1-D 8 ?
| I |
4. 7K
VI >—
5 RN1-C 6
| I |
4. 7K
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Hysteretic Switching Power Supply
5V @ (2.5 Amps)

03
N 5 30V =VDS max
S D 65/80 mohms @ Vgs = 4.5V
2 ﬁ '.— 6 gs=4.
C81 and R98
3 7 42/50 mohms @ Vgs = 10V
control soft start T T rososzs O s
and current limit _
——_i5v 28v! cs1 R98 L1 =MSS1038-223
29 1E 76.8K, L1
BLM21PG221SN1D 7 | u7 g VN FB8
22 uH . FERRITE-BEAD
FB6 FR7 | 5 PGATE ! 5.06V nominal _
5-28V Ll 1 | = .
FERRITE-BEAD FERRITE-BEAD | SENSE | <Jisv!
- D2
~ - ~ - 8
Power In T N 2A, 50V o
220 ohm @100MHz
50 milliohm DC cop  —EN ala L — cos R21 * e
mililonm - — -1 1
c174 TVS-26V + co5 :(.)qu PGND GND Z 1000 pF 20K ov 1
N—— 120 moh
CN2 D1 100 uF 6 2 LV3489 mohm -
. AU él 8x11.5mm 50V — | 493-1743-ND 1UF
* , 1SMB26AT3G 493-1899-ND — 230 mohms i I —  10cents
CONN_POWER 2P } $ R41 }
— 6.49K
2.2 UF @50V 10% é
Zener knee at 29-32V Murata GRM31CR71H225K
for 1 mA of currert 0.10 @ 2K Reel Digikey
FB5 and FB7 removed 14 Amps @ 42V
on Rev B board
FB11
FERRITE-BEAD
1.8v
| | l | l l
L c191 €190 L C194 <|~ c25
c188 cie7 | ciss
c26 1 UF 1 UF 1 UF AT 1uF 1k 1w FBL0
47U FERRITE-BEAD
i Y <1533
Urr — 1l cie2 | cies
_ 1uF _ 1uF
9 {\vigr 43
. RN6D VCCK ”
3\ 21 VCCK
T 47K ol voek 24
— 1 EEck
J100 L
19 ' eepio 5 -
VCC18A
R36 1
6.49K VCC18A o0 | RX+
iCPU RESETH_————{ RST# 2 | py.
22 pvE vceaasL 3 {rx cT
_____ . » c185
EIH2. RO >—= IRQ _ ,
5 vceao 4 B ALIGN|F2—
AEN_PSEN 1 10
S5 ios16# vecaio-22 - ' ALEN
e
ETH2 CS# [ >—— 5 VCC3R3 10 C184 7
cs# NC H—
BUS 0”4 [ >——2{ro# 3
i ' 54 TPk 1uF
BUSTIOWH [ ——> WR# |4 — il or
—————— h 6
1ADDIQO:05] 6 S - _————
\ POt e N R25 UL B> ——4—— < ABCE
=== 45 7 6 5 D AVAVAY: s,
1ADDOSI \—2 SA5_FIFO_SEL TPO- - ! T LMV358
VD004 M——26 [sag I 649K
ADDOg - 53 LLIIACT -4 [ETE_INKCACTA 13 cap 2
1200021 f——281 52 15 mm— e Fe LLED+ Ro7
L2 19 I SPEED —==——<__JIETH2_SPEFD# Reg > R29 RROSRBL o _____ 14 28K
1ADDOLI M———"—SAl 16 51 > 51 51 > 51 IETH2 LINK ACT3I[ > LLED- ’
R0 50 | cnp | FULL/coL &~ ] ] sHD L
15
. R12 RLED+
iDATA(0Q:15], RSET BG4 AN T - N SHD |2 L
'J-PET:‘\;I_ﬁ: ) 2L 1sp15 121K c182 1 cis3 \ETH2 _SPEFD#! | > RLED- —
IDATALL, _% SD14 ToLk 26— AuF _ 1w RI714
I._DAT_ALS,. 55 SD13 57 -
I 1 Sp12 TEST CK_EN2L- - r==
LATALL E% sbi1 - Bav[ >—
-'DATAL% 33 SD10 11
IDATAQO = SD9 GND3R3 re
IDATAQS, 34 {sps (ERAME [ >—
—— - TEST2 |12 -
IDATAQT, 35 SD7 13
IDATAQS, <> SDé TESTL
IDATAQS <5 SD5 2
DATAQY 2o SD4 GND3A3
IDATAQ3) o Sb3 .
IDATAQY 411 SD2 63 Right LED (Amber)
'ID/'%%% > sb1 GND18A
DATAQQ, SDo D18 L8 100 Mbit
82 | yraLout GNDHE h I .
ol Technologic Systems Date  Oct. 7, 2008
o 58 Left LED (Green)
IETH 25MHZ [ >—————= XTALIN GND ) o )
Link / Activity Title: TS-7390 5V Power Supply
AX88796B —
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. . cNa
Diodes are BAV199 (silicon) 450 mA typ.
LCD 3.3V
[ouch Screen ) ) j ) s ; :
B 33— B 33— ) ko
DIl | BATSB4s2 D10 2| BATS4S2 D12 »| BATSB4s2 D9 5| BAT54S2 4
ontroller N =
R SwEH [ >———8
3 3 3 3 7
_81
B[ 9
_10 |
1 1 1 1
L C195 u32 | | | | 11
_ 1 1 1 1 R 12
1uF 10 1 - - - — CN34 =T
veel veez e 13
9 2 1 BLU 4[>
e VREF X+ XR === 14
- 13 fgysy A 2w Ll
15
HoucH Cik! [ >——8 ik x4 3 Ix SIS 16
______ BLU 2
TOUCH MOSi [ ——* DN = - e . 17
Im s 12 7 BLU
et D—15 pouT N S__O l J L CN_4-PIN_FPC 18
JOUCH CS# D—E Ccs# N —=——0 c223 | coza c225 1 coe 19
1 6 _ _ 609-1928-ND
PENIRQ# GND 100F 100F 100F 100F I 20
ADS7843 GRLA [ 2
AD7843ARU ' ' GRN 31 [ =
e 23
’ SPKR DAC o
GRN. 11 > =
26
= —<_ 83 80 H .
- z corner N
val s R67 IRED 5[ > -
RO UG e vp 2 c189 /\{X\' RER. 4[> 2
BOHKS ST [ scik , | L AAA, BEL 3 [ 2
(mmmm o 6 MBIAS —— [l 31
ARG SYVCHA [ >———2 SNeHs o0 e 20K =
AUDIC_ SOl 4 {spi " iRED 21 2
IAUDIQ_ st [ >—— Lne L \ . N 'RED.2 > .
______ . 5 VIN- VDD <33 BERLL[
—5 {spo
BURIQ. SN0, spkr LL18 |C2|1 , ; SPK1 #
_______ VIN+ VOUT+ 1
ICPURESETA [ 2 RESET# SPKR_RI-L— L | 1 35|
15 — 22w 2 8 —2 36
LINE_OUT Z BYPASS vouT-o——— I
SPKR 2 37
14 3 1
GND HDSTH— SHUTDOWN _—————
U25-B GND 7 DOT_CLKI[ > =
I IERCSERR 2 4 L = e
= S13000 L4864 - 40
74LVC14
BackLight Power = e
Zener
Protects against
FB12 L4 . .
FERRITE-BEAD COIL15UH 115 mohm D3 Open circuit load 10V-11V typ.
Ry ——e - 232 P ©  TolED
l 2A, 50V 3
c86 U6 10UF b7 O BackLi ght
10UF v __ Co8 /jgj ZENER_SMT
5 1 15v =
I 6.3V VIN sw MLCC
— 1 2| BZX84C15
als 1.255 typ. —
'EN BAGK LTS [ >——"EN >
GND ——
R75
LM2735 l NN i
- 10K
— R64 R60 R61
s [O—AN— % 7.50hm % 7.50hm
3.24K
res 1
IDIV_BK_LITEI [ > NN - —
8.87K
744 mV is high setting (198 mA)
87% typ. eff. at 200 mA load . )
333 mVis low setting (88 mA)
(12V out) per data sheet
200 mA is maximum continuous TeChmloglc SyStemS Date Oct. 7, 2008
that LED BackLight is rated at. .
g Title: TS-7390 LCD, BackLight, Touch, SPKR
Rev. Designer Sheet 8 of




