1S-4200 Rev

U3-C
oM PA21/EMDIO
oop USB PA20/EMDC
HDMA
_______ PAL4/ERX0
UsSB HOSTA_Use B [ >—-E1% Hopa USB PA15/ERX1
________ | 14 PA25/TCLKO/ERX2
[>——Cia]
IHOSTB_USB M, i | OVE USB PA26/TIOAO/ERX3
La HOSTE_UsB i [ >—214 1o
COIL1UH 0805 I PA27/TIOA1/ERXCK
- RO7 _
~ N VN — <] i1 5o K14 paL7/ERXDV U4 ETH RXOV)
| | 4.7 ohm LB, [~ PBA/TXDO © PAL/ERXER |U18 IR R To Ethernet
: 1pgs! -1 PB5/RXDO c rLEses PHY
)
c101 c45
- £ o
ATUF 1586! [ >—NL 1 pg6/TXD1/TCLKL = PA12/ETX0 | — <] {ETH TXO,
10 nF 1pE7! [ >——M17 fpp7/RXDL/TCLK2 PALB/ETXL Y0 ETH TXN
PAL0/MCDA2/ETX2 %(:l TR XS
_ e R
— — ) 1PEg [ L16 | ppa/TxD2 PA11/MCDA3/ETX3 — | ETH.IX3
Serial Ports IpEo} [ >——L15- PBO/RXD2 i3 N ,
PA19/ETXCK —=2>——< ] ,ETH TXCLK,
BE10 [ >——"2{PB10/TXD3/ISI_D8 PAL6/ETXEN 5« JIETH DEN
U3-A 1D [ >———E2{PB11/RXD3/ISI_DY
PA28/TIOA2/ECRS 14—  JIETH CRS.
15237 D—M _____
GND_19 115 ;-'A_Eél N5 PAalj SKO/ T/XD4 pA29/sck1/ecoL R — T ETH.CQI
L4 17 52301 [ >——-N15 1 pa30/scK2/RXD4 -
VDDOSC GND_18 - PA22/ADTRG/ETXER |46
GND_17 L R
- PE15 _R5 | —I‘—<:|.EAZZ|
GND_16|-M3 BE12I [ — - PB12/TXD5/1SI_D10
GND 15 1L 1PBI3 [ >——°{PB13/RXD5/ISI_D11
K16 PA24/TWCK/ETX3 B8« 1Tw ClK
----- ' u2 GND_14 e Ra4 12C R15 npyy
_______
IAN VREF; [ T ADVREF GND_13 K10 ISOCARD CK [ > A/NN—-L pas/vcck D PA23/TWD/ETX2 [—--2——__]ITW_DATI
ke ) "
GND_121= SDCARD D[ > 30 R12 | pAs/CTS2/MCDBL
cl2 R4 onp_ J10 BRCARD D2 > R11 1 pa4/RTS2/MCDB2 Card
o 330 > VDDANA oND_t0 =2 SD Card ST PB31/PCK1/1S1_MCK (-EL9 — ] [FRGA_GLK!
U7 1 vppiop_2 GND_9 = SRCARD. DO! PB30/PCKO/ISI_HSYNC -E2—— ] \Pa3gy
— P8 | vopiop 1 GND8I= SDCARD CMD! PAO/SPIO_MISO/MCDBO PB29/CTS1/ISI_VSYNC 18—
= - GND_7
-1 === PAL/SPI0_MOSI/MCCDB PB28/RTS1/ISI_PCK
C16 H9 ISDGARD D[ >— - -
VbDUSB GND_6= | P12 | passspio npcsomcoss O |
GND_5 PA2/SPI0_SPCK
----- — . PB27/CTSO/ISI_D7
1 _
OB GND_a-C14 PB26/RTS0/1SI_D6 [-R8—
F4 .
GND_3
D16 | \opsU 08 PB25/RI0/1SI_D5 FYT—
c113 GND_2 - — | PBO/SPI1_MISO/TIOA3 PB24/DTRO/ISI_D4 21—
o Do GND_1 P I PB1/SPI1_MOSI/TIOB3 SPI PB23/DCDO/ISI_D3
10 nF Lovi[ > VDDCORE_1
1.0 PB2/SPI1_SPCK/TIOA4
H14 ) vbpCORE 2 GNDUSE 2 |-R12 PB22/DSRO/ISI_D2
— - PB3/SPI1_NPCSO/TIOAS
— M1 { \DDCORE_3 GNDUsB_1 |10 . " e
- T13 VDDCORE 4 GNDPLL 2 Ul PB21/RF0/ISI_D1 F_G'E:E'l.!
GNDPLL 1 -T2 PB20/RK0/ISI_DO [—=2-——<__]'PB20I
N2 E16 Ref. Design uses PC1 iPCol [ >———L3 Pco/scKa/ADo PB19/RDO/TIOBS FA&— < JBBIOl  Data In
VDDPLL_1 GNDBU as clock to DAC A/D BCh > T pe1/peorapt A/D 125
P2 | vpDPLL 2 GNDANA |-R2 ipCo [ >——Y3 1 pc2/peki/AD2 pB17/TFO/TCLKA KIS — J1BBT7, LR _Frame
1PC3_5P1 C53# [ >——Y4 | pca/spiL NPCS3/AD3 PB16/TKO/TCLK3 FA——][PB16,  CLK_Out To DAC
AT91SAMOG20_217 | eeis/roomiogaFH—BETS  Data Out
c46 162
[ AT 10 nF - A LY n bV, G15
BYSTEMLRESETHA [ O—— AN\ NRST CPU Reset#
1.50K
1 _— ISHUT BOWN[>—-21 sion - Qut 1.0V rail PA9/MCDAL P14 — (T EN USRSV
CPU RESET# WAKE Up' [ O—B1 wikup PA7/MCCDA (P13 — ] NAND. WB STATE!
R64
L5 R VDS VAVAY PA6/MCDAD F1O— 154! Suggest PA6 = En_Power to RS-232 Transceivers
COIL1UH_0805 o is bi-directional and 12.1K B >——F15 | pys
R —
AN VAVAVA < Jaov can be programmed
4.7 ohm F17 lver s e
to cause interupt T Debug  Pe1s/omx0 HE——<]iBERUG TX0I
F14 L17 S =
. OSCSEL PB14/DRXD - — < JIDERUG. RXDI
instead of reset Port  PB14/DRXDI—=——<C_|DERUG RXD
NC B xoutaz — o6
RTCK|2=2———0O
Re | o mmmm——==
WAKE_UP AAA D17 | yinao o146 ] ICPU_JTAG TDI,
. J14 CPU_ITAG TDO! 1
Ref. Design has L 1.50K 00 — ] (CRY_JTAG TDQ!
100K PU to 1.0V B JTAG T™S LG FI_C-EL-J_-JT-AEJ—-MQ
H15 ICPU ITAG_TCK! -
Tek FHLS ¢ RU_ITAG TCK;
and sw. to GND LY xour » = Strap Options
NTRST
Y2
R13 e
D ) NL | JTAGSEL -E16 L AR B30 BMS = "1" --> Boot from Internal ROM
XTAL-HC49 1.50K TST = "1" --> Factory Test Mode
12MHz ATO1SAMSG20_217 OSC_SEL = "0" --> Use internal RC Oscillator
ca1 ca2 _
— R14
T 15 pF 15 pF 1.50K
JTAG_SEL
= B 1 = Boundary Scan =
MT1 MT2 0 = CPU ICE mode .
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\RAM_D[00:31]i

=

128 MB RAM

RAN D[0031])

CPU

U3-B
M2 _—
2] Peaupa vDDIOM_1 |-DPil v
- PC30/D30 VDDIOM 2 |84
" PC29/D29 VDDIOM 3 |53
PC28/D28
N4 f pco7/D27
L2 | pcoe/p2s NBS0/A0 FA2— <] RAM. DONG,
B oeormos T T T
o PC25/D25 CFIOR/NBS1/NWR1 |FB2—— < JIRAM DOML!
PC24/D24 a3 ! mmemme \
A I
N3 | peoa/p2a NWR2/NBS2/AL — ] iRAM._ DONZ!
M4 1 pco2/p22/TCLKE CFIOW/NBS3/NWR3 AL ] RAM. DONZ!
K4 | pcoi/b21
K2 | pc2o/b20
a1 Fc4
PC19/D19
HI f pcis/pis
32 1 pc17/p17
34 1 pc16/D16
'RAM_D15! K3 | p1s e RAM_ADD 05 :
XA D1a! H2 | 54 A8 [-=2———< ] RAM_ADD_06,
e e e e
o0 i F1 A9 S5 — IRy
{RAM_D13, D13 b7 28
IRANM_ D12) H3 1 p12 A10 T»G ;B_Aﬁ/' ARD 08
BAL DL Ha | o1p A11[F=2——<"]1RAM_ADD_09)
e i EBf{ppo e e mmmm—ee
DAM. D10, ] P spa10 (B4 ) RAV AGR_{0!
{RAM_D0Q9, D9
\RAM_DOB! Cl 1 pg A13 AL — ) IRAM_ADD_ 11!
IRAM DO 1 G2l A e
BAN. D0 e A1a L) AN ADD 13!
RAM. DO, D6
IRAM._ D05/ E2 | ps
IS~ | Al e
IFiA_M_D_Of‘I oy A12 BT — (T SMG ATH
IRAM_DO3! D3 B8
IRAN. DG2) D2 f pp ALS NC
IRANM_ DQ1} €21 p
ikt i D4 AL3 IS = |
{RAM_ DQO, DO CFOE/NRD — ] SMC_RD#,
_____ a3 CFWE/NWE/NWRO A2 igud_ wRi
IRAM_cs# [ >——2° SDCS/NCSL
————— a B1
—B sk e e isewes
:%:M:Q_L__I G3 Sbek NCSO M—_G !§ _C_-QS_#_#'
{RAM_CKE; — SDCKE Bld  —iz—=ss
PC11/NCS2/SPI0_NPCS1 22— ] ISmcCsa
----- D3
[RANRASH) RAS 61 |m o
R C3 | cas PC15/NWAIT/IRQ1 —2=——<__],SMC_WAIT#
IRAM WA [ >——F2{ sowe cl2  ymmmmmm
PC12/IRQO/NCS7 —=t5——J'sSMC_IROO!
IRAM_ BAD! [ >——28 1BA0/ALG
'RamM BA1! C8 1pa1/AL7
— PC14/NCS3/NANDCS/IRQ2 B2 — «]1BC1Z2 JRQ!
€10 nanDOE B13 R
B10 | \ANDWE PC13/FIQ/NCS6 =="—-_] |PC13,
A5 sm—=s=== 1
a1 |y PC5/A24/SP11_NPCS1 22— IPC5_SPI CS1#,
AL 1 o1 PC4/A23/SP11_NPCS2 |FALL— ) BE4A S TS
B9 | A20 c11 -,
i PCO/NCS5/CFCS1/TIBO FEL —  JiRCY
No Connections v g ==
=—|AL8 PC6/TIOB2/CFCEL FALE — ] BCH
T\ 4 pc7/TIoBL/cFcE2 B — (T iRCT!
R1 | NC_3
D15 Ing o PC10/A25/CFRNW/CTS3 FBL12 — (15¢7 G
C1S I\c 1
- PC8/NCS4/CFCSO/RTS3 B8 — «ipCe]

AT91SAM9G20_217

Logic Levels in this "Gate"
are all 0 to 1.8V

1.8V Logic
Levels

SDRAM_LP32X16

MT48H32M16LF

SDRAM_LP32X16

MT48H32M16LF

( N
P -
IRAM. ADD_[00:12];
N
U6 us
IRAM_ADD_OC \ H7 A9 —
H7 | 50 VCCINT1 LA C]aEa IRANM. ARD_00) AO VCCINTL Ty
H8 | o1 VCCINT2 LEZ =TT IRAM. ADD_ Q1) H8 11 veeINT2 HEL
38 A veeinTs 2 IRAM_ADD_02! 38 a0 veeInT3 2
I5AN ARR A5 1 J7 A7
~J7 153 veelol A7 RAM_ADD 03! — a3 vcelol
Vvt i 13 B3
NE— Y vecloz B3 {RAM_ADD_04! A4 veelo2
IRAM_ADD_OF 1 J2 Cc7
92 | a5 veelos &7 IRAM. ARD_ 0% A5 vCCI03
IRAM_ADD_O¢ 1 H3 D3

H3 | n6 veeloa |28 IRAM. ADD_06: A6 VCCI04
——-HZ {7 \RAM_ADD_07! H2 |,

" co \ VT ASD 8! HL | g Y
—Hllg DQ7 'RA (BAM. AQD 08} o Qo480
3 1pg Qs 22 IR {RAM_ADD_09; A9 DO1

——==%  RATAD I 1
HO | A1 D02 |-B8 BAN DS, IRAM, ADR_10] :Z AL0 DQ7 (E:Z
------- 1
G2 {11 po3 &2 \RAN 13! 'RAM. ADD_11 All DQ3 -
___ Gt] Q4 <8 IRAM_ D11} \RAM_ADD 12! 611,10 DQ4
AL2 . AM ARD_ 12, D9
Do1}-E bos (23
D8 DQ6
£2 ] pQs NC £2ne B8
NC NC DQo |28 DQ2
D2 = DQ9
DQ9 Q7, v G7
BAO DQ10 D1 0:4: IRAM_ BAO, >——‘38 BAO DQ10 ([:);
= o
58 a1 DQ11 <2 06! BAM_BAL [ >——-BAl bQ11 =
po12 &L 03} bQi3|-22
-
bo13 -2 @ RBAN. RASH >—F8o RAs# e
RAS# DQ14|-BL o1! r"_-_-_-_-_-_" bQia -2
—+Fof cas# DQ15 A2 IRAM_ D02 FAM CAS# [ >——Lo| cas# DQ15
WE# IRAM WR# [ >——F9o wew
AL
AL GND1
GNDLFAL-— o , 3
B3 ke D2 LA3 RAM_CKE CKE GND2 A3
----- E2 B7
B7 BAM_CIK) [ >——=P>CLK GND3
n Eziz D . £s oNDa|E3
DOML Y, RAM._DOM3! [ >——=24 pomL oNDs D7
o o F1 E3
—L {bomH GND6 [-E2 BAM.DOMZ [ >——"-DQMH GND6
J1 GNp7 L
sy GND7 IRaM_Cs# [ >—-899 cs#

10 nF

— —

C104 i C168

.1 uF

1
1

.1 uF

o Leop Lew Lo Lo
B B

T
J» C105
.1 uF .1 uF
10 nF

.1 uF .1 uF

.1 uF

T 1
L1

.1 uF .1 uF

.1 uF

T T T T Cugy
€175 icue ic177 icug icms

L0

.1 uF .1 uF

T

SDRAM Notes

The RAM_CLK signal is the most critical trace on the entire board

Keep it as short as possible

All other RAM signals, should be kept as short as feasible

Some RAM signals go to the FPGA also - this is a complication

RAM data signals can be swapped bit-wise or byte-wise

For example, D16-D23 can be swapped with D24-D31

This would require the respective DQMx lines to be swapped as well

Bit-wise swaps are allowed within a byte
For example, D2 and D5 can be swapped

I
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A3P125 has:
3000 Tiles (about 1200 LUTS)
4 Kbytes total of Block RAM
97 1/0 with 144 pin package

"true instant ON"

Input PLL clock = 1.5 MHz min

When SYSTEM_RESET# asserted,
then set these as follows:

Asserted:
OFF_BD_RST#
EN_SDCARD_PWR#

When SYSTEM_RESET# deasserted,
Latch BUS_ALE# and BUS_RD#

into a register

Early Boot code should deassert

OFF_BD_RST# signal.

(after SPI Flash loaded into RAM)

_________ RED_LED#
yux sl LT EAMLDIOE 31T
GREEN_LED#
N 4 —
3 3V 1.8V Boot Strap
J.J U4-A L. OO ra S
MUCADOG DS | GAC0/1004RSBO 0115RsB1 [2——] BAM D Deasserted: 5 ;
IMUX_ADOL ———-D9 | GBB2/1043RSBO 10128RsB1 21— RAM_DQI, Mode 2 oots from
P ——— - o~ ey ] e ——— 1
Warni MUX_ ADOO thru ADO7 IMUX_ADOZ N——C10 | GpA2/1041RSBO 10127RsB1 |FF4-—] RAM D02, EN_ETH_PWR#
- P L S E R oY S Ity 1
arning: — thru IMUX_ADO3 —E8 | Gce1/1051RsBO 10129RsB1 |- 22— IRAM_D03) REBOOT 1 NAND Flash
is used by NAND Flash
Y cs Ks NVRAM_CS 0 SD Card
—C5 1 |1010RSBO 10100RSB1 K& — _
IMUX_ADOSy —D6 | GAC1/1005RSBO GFB0/10123RSB1 |-l —— NAND CS#
WUXADOG B9 K6 SN DaE _
MUX _ADQ6I GBBO0/1037RSBO 1098RSB1 =>—-——] IRAM.DQ6,
AT A9 E2 SR DGT
. . UX_ADO | E2 4 RAV DY/
Devices connected to this bus must never SRRas 1025RSBO GFCO/I0125RSB1 B BUS ALE# = MODE1
drive it when BUS_RD# is deasserted D4 cm =y o
— GDAO/IOB6RSBO GAA2/1067RSB1 FR4-—] BAM. DS BUS RD# = MODE2
E5 ST D3 =
must be off within 30 nS of deassertion CDBO/I064RSE0 008RSBL @émrgozsa: —
( ) —68 1 GDC1/1061RSBO 10130RSB1 F-23-—— 1RAM_D10,
----- 1
—=- GCBO0/1054RSB0 10116RSB1 |25 RAM D1l
. . H8 ST DTS
Devices must pull the BUS_WAIT# line low GCCO/I052RSBO GDB2/1071RSB1 BAM D12
. 1027RSBO GFC1/10126RsB1 HE3-——] RAM D13,
if they need more than 150 nS strobe D8 | 5BC1/1036RSBO GDA2/1070RSB1 99— — ] 1RAM D14
----- 1
—L GBC0/1035RSBO 10117RSB1 |64 IRAM D15
1048RSBO GEB1/10110RSB1 FA——< ] IRAM_DOMD! AO/Low Byte En.
1049RSBO GFC2/10118RsB1 HEE-— ] 'RAm Dow! High Byte Enable
210 1 geca/1059RsBO GEBO/I0109RSB1 KL IRAM_DOM2! Address 1
1042RSBO GEC1/10112RsB1 FH4—< ] IRAM_ADD 00! Address 2 To CPU
FPGA_CLK = CPU Timer Out
— Address/Data Bus
1028RSBO GAC2/10131RSB1 F<&— < IRAM_ADD 01! Address 3 RMCF 1/16S 10 5% R
______ 1060RSBO GFA1/10121RSB1 [F8L— (] [RAM_ADD 02!  Address 4
DIO_[00°15] H2 ro== === ) N RO8
L0 I050RSBO GFB2/10119RSB1 —<——__] |RAM_ADD 03'  Address 5 Lsvi[ > VA
. 1L ) GDA1/1065RSBO GEA1/10108RSB1 FK2-— ] [RAM ADD 04!  Address 6 4.7 ohm
PB31I ’
All U4-B
810 GBA1/IO40RSEO GECO/I0111RSBL -4 (] [RAM ADD 05!  Address 7 COIleg 0808
Ao | CBBL/1038RSEO GEC2/10104RSB1 FM2— (] [RAM ADD 06!  Address 8 v A8 =
- GBAO/I039RSBO 10132rsB1 FS1-— ] IRAM_ADD 07 Address 9 u.sv o D vcepLr 68 7 7 ~ A
1008RSBO GEA2/10106RSB1 -K4-— ] [RAM ADD 08!  Address 10 e v LQM21FNIRON
vee 3
o M E10 ) vce 4 VCOMPLF |-F2 100 ca4
s oa | CABL/1003RSEO 10103RsBL M8 — () RAM ADD 09!  Address 11 100 4.7uF
T " GAA1/1001RSBO GEAO/10107RSBL X&) isMC A2 Address 12 H1 ) vec s
mos oa | BO/I002RSEO 10101RsB1 ¥4 T RAMADD 11! Address 13 H5 | vee_e
DIC GAAO/I000RSBO 1095RSB1 |L6 HI2 | yec 7 — —
STeTen ) vees ono_1 |28
e, 3
DIO 09 = Push switch IDIO_0§ AS 11011RSBO 64 e GND 21-B2
_U9 = rush_switc DI0._ 09, C6 |1012RSB0 GFA0/I0122RSB1 F2— | ISMC WAIT# 811
DO 10| B6 | 1014RS80 1094rsB1 |-ME6— ) fsyc Ro# VD B4 vceiel 1 GND_31=
D11 A7 | 1018RSB0 1097RSB1 45— T lguc wRi T T T 31 veesl_2 GND_4
1074RsB1 |8 — ) ISMCTCS0#A L5 | vecigl_3
_____ c197 C19& c1oe M10
e - - VCCIBL_4
DIO_12, B7 11019RSBO < Jisme_cse# GND_5|-F8
-————
DIO_13 €7 11021RSBO 1075RsB1 |-M8 A uF A UF | 10nF 2| v 1 GND_6 -EL
-y -
DI0_14 B8 11022rsBO ) , , L1 | vy 2 Np_7-E10
IDIO_1 C8 11024RsBO —/ NN ——CJ B84 UARTO_TXD - GND_g |62
Input GEB2/10105RSB1 —|L3 4.73K -
'EN ETH_POWER# [ >——322 1 GDB1/1063RSBO S
GDCO/1062RSBO c2 o o mmmmme 1 Sy =6 veeigo_ 1 GND_9 |65
Input GcFA2/10120RsB1 [—=5=——/\/\/\"——- ] ISYSTEM_RESET#, Inputs with 1.8V rail E7 | veeigo 2 10lG6
12 GeB2/1056RSE0 4.75K 2 oND_10 -2
All NVRAM interface signals INVRAM MISO] [ >——-2--1047RSBO have diode clamp to 1.8V H10 . GND_11
_ Input 10102rsB1 HA— 151307 Veelso_4 oNp_12 K7
must be kept in low state NVRAR 031 [ O——F GCAL/1055RSBO
------- F12
i WVRAM_CLK!I [ >— GCA2/1057RSBO ]
when not accessing NVRAM pipelputudiuiyel L L7 ] iREsoon A2
g !’_\IAN_D_C_LEI D__M GCB1/1053RSB0O Out 1085RSB1 IREBOOT! REBOOT hlgh 512 VMVO_1 GND_13 K10
INAND_ALEI [ >——-L111044RsB0 causes all power VMV0_2 eND_14 -1
-------- 1 .
Input toserse1 -MT— ] POWER_FAL #) rails to go low GNDQ_1 |-AL
M11 =
1046RSBO for 200 mS VPUMP GNDQ_2|-A12
GBC2/1045RSB0 o GNDQ_3 |- ML
GCAO/IOS6RSEO Input GFB1/10124RSBL [HE3-— ] INAND_ BUSY# » o0
VITAG =
o1 200 Hz R35
B TR 10 | 1po Input GAB2/1069RSB1 /\4/7\0/K\’ A3P125_FG144
¥FPGA JTAG TSI L > L2 Tvs
|mmmmmmm e o Out  cbc2/1072rsB1 & IGREEN TER#
\FPGA JTAG TOI > oI U
IS mo= == 38 K8 ISm T ———
'FPGA JTAG_TcKi[ > T TCK Out 1073rsBL [~>——<__] RED_LED# qsa [ >——21vee NC L
B3N > TRsT 4 5
g
R63
12.1K A3P125_FG144 3
—2 {GND Cl61
| | RED_LED# and GREEN_LED# — 1 Technologic Systems Date Oct. 19, 2011
33V ) —
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3.3V Supply

Bé:![:) T T T T i i i
POWER L c186 L c187 J» c1ss L c189 l c110 i c111 i c115 l C116 i c117 l c118 i c119
r—O 3.3V I-l uF I-l uF I-l uF I-l ur Ilo nF Ilo nF Ilo nF Ilo nF :l:lO nF Ilo nF :l:lO nF
————O
FBo U16 COIL3.3UH - - - - - - - - - - -
e 5 3 3.31V nominal o
BOWERI[ > ' MY VIN sw fYL;f\ i T T T T <J B3¢
i 4
c124 10 uF l PIN R38 10 uF L 10 uF L L 180 L c182
6.3V 0.8v FBlE 47.0K 6.3V 6.3V
10 nF TCBl _______ : 5 5 Tcso Tczg I_l uF I.l uF
ILOW VOLT#] >———EN PGND
= ° R
- FAN2002 l - - -
DFN package R0
300 mohm max ON resistance - ’
< 100mV drop out @ 250 mA L
L3 = LQH44PN3R3 — I V
UV lockout is 2.3V - n
Max. current = 1.7 Amps
——O 1.8V
LQH44PN100 — Ju
FB6 15 COIL_10UH
e 1 5 1.80V typ.
BOWER [ >t ~ VIN swW YN 7 il it T |
i T 2.5-6.0V L2
c123 ilo uF R84 10 uF L 10wF L L c194i c195i 196
6.3V 4 39 0K 6.3V 6.3V
e . 3 0.5v FB c36 c37 1 uF 1 uF 1 uF
10 nF 33 LOW VOLT# [ >——EN ] - - -
>1.3V 2 A | 4L 4L
— GND - - - - -
I V I = TPS62200 i
|| — R19
- 15.0K 0.5% tolerance
For loads of 2 mA to 200 mA
90% to 93% efficient (3.3V in) =t - Resistors
LDO ——O 1.5V @ Power = 5V --> 4% worse N
U1l To FPGA Core
isd[ > LIvIN vouT |2 7 - ' : : ' ] L5V
1.5-5.5V 1.50V | |
3% L C50 L L
3] NS 1 C106 €107 c108 €109 — c126 c127
10 nF 10 nF 10 nF 10 nF 10 nF 10 nF
GND |F2—
f - = = = = = Power Sequence
- After power is first applied, or after a "Reboot"
150 mA load .
100 mV dmax O? All power rails are off for 200 mS then:
mV drop ou
stable with 1 UF ceramic - the 3.3V and 1.8V are enabled
25 US Turn-on these will reach 95% in about 800 uS
(the 1.5V rail will ramp 25 uS delayed) P O R
- Then 2-4 mS later, the 1.0V rail is enabled
It also requires about 800 uS to ramp R33 ——— g
BQWERI [ >——y
] o b3 47.0K
CPU Reset# is asserted before 1.0V rail is enabled — R73
1 RA7 u7 4.75K
e ANN—— 2fvee
D b -
c191 RESET# LQW_VOLT#
—3 16D OD Output
u 1POWER! [ BATS4-CC Il uF i ST10015-2.9V
u R48 -
_1l c125 470 —
1.0V .
I“’ " S | POR chip holds LOW_VOLT#
LQH44PN100 | BT RESETH
FB1 U4 To CPU Core — low for 200 mS after
BORER > colL_toum 1.00V typ- > i
T 1 5 ~ ) === Q1 "VCC" rises above 2.9V
c122 Jjo uk VIN sw T T T [ I T CJuaow R11 1
o |2seov 4 e | e | i BE0BT —— AN
u u 1.50K .
Ilo nF Icsz y RES5 6.3V 6.3V L ci184 L ci183 €120 L c114 > "POWER" = 3.2V Trip
0.5V FB 39.0K
— — 3 EN TC34 TCSS .1 uF .1 uF 10 nF 10 nE R15 4L
- - >1.3V ) e e 1.50K —
GND T — —
_______ u21 TPS62200 i = = B = |
LoW VoL . — RE6 -
vee =——C_] EQWER) - 39.0K " 0.5% tolerance
1
R36 \ 4 i
2 For loads of 5mA to 200 mA Resistors
—A\AN L/ St t0 9096 affic L — 0
47.0K 6 to 90% efficient —
c193 oND 2 o sy " RR0510P-393-D -
= -—>
2 to 4 mS delay - 9 Power oworse Technologic Systems Date Oct. 19, 2011
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10/100 Ethernet

IRLML.6302
s o
R69
N ERLCEDERE > AN . . C NTR1PO2LT1G FBs
12.1K L »} FET_PC 222
c167 = Q2
D
EN_ETH_POWER# must be off for T ahd FB3 FB4 LAN8710 can power sequence
l - -
at least 20 mS before turning ON T A | | A in any order, except when using
L c164 L L external 1.8V Core power
_____ 163 162
ETH 3.3Vi [ —— 1uF
After turning PHY power on, I-l uF Il uF
Must wait for 40 mS before = — '
enabling MII signals R30 L caz
2.4K
V10 4.70F
RXCLK must be biased low
_ ETH MG > , 18 mpio 27 = .
When Ethemet PHY is f— , 17 VoA | to enable internal 1.8V reg.
ETH MDCI[ > MDC vDD2A L
powered off, then all MII
signals must be changed ETH RXO! [ > 11 | o xDO/MDEO C|18|1 ‘
to DIO and set tri-state ETH RXI) [ 12 RXD1/MODE1 || 1 i
ETH.RX2I[ > RXD2/RMIISEL AUF - ca8
ETH RG. 8 | RXD3/PHYAD2 B
ETALRRAL O— i vopio[H2 470F
ETA RXCLK! [ > 7| RXCLK/PHYAD1
To CPU T RO 28 o =
4.75K ETH RXERI[ > 13 | RXER/RXD4/PHYADO 6
EULEATR VDDCR
MAC i i . < fETrcT
L SN . 1 s
ETHTIXG[ > 23 o1 10 nF 1uF -
ETL T[> 24 1 1xD2 : Ro3 Ro4
ETH. D3> 25 ) 1xD3 — L 50
------ 20 B
b2 EEIEEX_QEK..: — e 31 . < ETH RX
ETHTXENI > 2L fyen RXP C1ERBG
|< 1 ETH. CRSI [ 14 crs RXN 22 | -
. ETH CoL [ > 15 1 CoL/CRS_DV/MODE2 | I
|<II 2 -
R75 P 29
T AVAVAY 18 ) INT/TXER/TXD4 RO1 R92 J» C166
—L=2h BAT54-CC é 4.75K XN 28 50 50 Tfl .
— du
R57 I—A RESET#
AN 1 G
3 <_JEH DG
cs2 4 XTAL2 LED1/REGOFF
1uF va LED2/INTSEL |- —
D ? 5 XTAL1/CLKIN
— XTAL-HC49 < JETH LEET_LED)
| M 2 ves 1= ' R RIGHT LG
C39 c40 RBIAS | -
T 15 pF 15 pF =
I R7L LANS710i
. R70 4.75K
— — 12.1K LED1 = Activity/Link
1 | L LED2 = Speed 100 Mbit
Resistor PD on pin 18 is
MDIO bus can not be
not requ'red per data sheet used until 100 uS after Beware
i Reset# is deasserted
But Jesse could not QEt It PHY PU and PD resistors The PHY address is controlled by
to work until we added it MDCLK max is 2.5 MHz are 67K ohm typical strapping pins. If CPU has PU;
PHY has PD --> indeterminent

CPU PU resistors are

70K typ. and 40K min.
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512 M

B or 2 GB

NAND Flash

€190
| |
[
1 uF —
U13
12 R
VCC1 < 13.3V1
______ 37
INAND_RDZE [ >—2S8{rp#  VCC2
______ 29 = ——— ==
ARD. WA [ >——18{wre DO~ WX AR
D1 ] IMUX_ADO
—————— 31 o ————
NANR. CHA [ >—— 2 csw b2 - IMUX_ADOZ)
______ 17 D3 22— IMUX_ADO3,
INAND_ALEI D_—— ALE D4 41 —] :M-Uj(-A-Daél:
VAN “CTE [ >——28 cmp D5 42— UK ADO5
R 7 D6 43— (MUX_ADOG
NAND_BUSY#I[ > BUSY# |44 FUX D00
o IUX_ADOQT
GND1
19 \we#  GND2 3
R31 GND3 =2~
sl >— NAND_FLASH2
2.4K —

(SP10_CS0#)

5
RS
4
R17 3
10FF BD RsT# O>—ANN— GND ﬂ

Boot using SPIO Port

u19

I<I

vce 33

64KB Serial =
Boot Flash o

Tw Gk >——2scL GND 2

""" 6 ADD GND
TW_DAT]| >————— SDA R65
W_DAT #12_1}( ——L vce 8

8K Byte
NVRAM

Temp Sensor

——NC vcC

U20

—5 {ALErT vee FP——<]

]
]
I<I
|-2'|
<!
31
=1
!
Ol
I_J
4
N
S

3 u18

Zero suffix has — 1
NC7SZ14 - L——=qg Cs#

HOLD# joL——]

address at 100 1001

IVRAM, Mis0! [ >——=2-{ pouT

LM73 N

£ ]

-2 W BATI

P e 5 3
Best to Reset after NVRAM_MOSLI [ > DIN NC |—

------ 6

T CLK GND 4—1
SPI_SRAM L
R67 R68 -

C179

LM73CIMK-0

all power cycles 1uF BAT54-CC

Set PD bit, Wait 50 mS
Then clear PD bit

‘\H’__,

12.1K 12.1K 23K640-1/SN

=

1551
Tl
1<t

1

i
2

NC75z32

151
Il
ISt
=1
lo!
?I

R76 R77
4.75K 4.75K

R72
12.1K

u12

SCL

TW DATIL >

SDA

ouTt

O| CS#

SDCARD. DO/ >——=2 pouT
[>——21pIN
[>—2S1ck

8 -
VCC|— 133V
HOLD# 7 12.1K

WP# [O

M25P05-AVM = 64Kx8
50 MHz max. Clock

BAT

XIN

M41T00S

XTAL_SMT_8X3

I__ XOouT GND —1

o— ] \SER FLASH_Wp#!
- : R58
T AN <] BUS DR
) 12.1K
FLASH_SERIAL 1.50K

Micro SD Card Socket

16531

Twl

=1
—

R56 S

} DMP2305
Q3
| c199
----------- — TuF b
EN SDCARD. PWRA!

________ B3y
<] 1SDCARD 3.3V!
CN7
C53

ISDCARD_DO! > DATA_O VDD 7

NC7WZ14 T 1 uF
______ R49
| RTTAT RSEH > o@ 3 A |
Cl21 470
10 nF B3V [ >——2{vcc  GNDI-2— R34
T R95 47.0K

Time constant
47.0K 12.1K

=47 mS

T¥T

1

ISDCARR D1 > DATA 1

ISDCARD_ D2! > DATA_2

<

GND
ISDCARD_ D3I > DATA_3 191

a@ L =

us
e 3 FRRMLFE—4 e
SRCARD, CMD! [ > COMMAND 10

ISDCARD CLKI[ > 7 S Lk FRM3 |21

12

FRM4

R39 R40 R41 R42 R43 R55 CONN_MICRO_SD L
47.0k S 47.0Kk S 470k S 47.0k S 47.0K S 12,1 —

Oct. 19, 2011
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Two 100-pin Off-board Connectors

"POWER" pins supply all power to the module
Apply 3.6V to 5.5V to these pins

Current drain is 50mA to 400 mA

Left

EXT_RESET# is an Input
used to reboot the CPU

B A TTAG TS 1
FPGA | osims=" s

JTAG

OFF_BD_RESET# is an Output

used to reset all peripherals

POWER_FAIL# must
not be driven high

IS
101
I
il

| il
]

FPGA

Boot Stra

olig1
l—‘l=|—‘l
! sl

Piei
S

151
II»—\ -
1
Lol ol

I'U'lr-|:5I [silisTL=T!
=1

)
©

1Sp10_ CLKI >——
S=== 15

[ At i=l—Rke .;I:) 17

IPOWER_FAIL#

19|
21|
23|
25 |
27|
29
31|
33|
35 |
37|
39|
A1
43 |
45

I
|
I
i

BBUS BHE#

1

P

— 99

| 26
| 28
| 30
| 32
| 34

62

SD Card

CN2 pin 27 should be connected
to CN2 pin 33 on the base board

Ethernet

SD card signals on connector
are wired in parallel with
SD card socket. Only one

can be populated with SD card

64 IMUX AD15)

TYCO_100PIN

Data Bus

Bus Control

Mode 2 Boots from
1 NAND Flash
0 SD Card

BUS_DIR = MODE2

MODE1 and MODE2 states
are latched prior to
OFF_BD_RESET# deasserted

MODE1 and MODE2

have PU resistors

Use 1.5K ohm resistor

to "OFF_BD_RESET#"

to set Mode pins "low"

Right

21

23
DEV_Use_P[ >—-25
oV B o——2
HOSTASE.Ih [ >—24
IHGSTA_NSB_A [ >——3L
Loop @OV %

3.3V max load is 300 mA

Maximum off-board load

on 1.8V, 1.5V and
1.0V pins is 10 mA each

SPI

HOSTE USE PiL >——
3

Console ELBE'BUG' RXD

Devices connected to this bus must never
drive it when BUS_CS# is deasserted

(must be off within 30 nS of deassertion)

Devices must pull the BUS_WAIT# line low
if they need more than 150 nS strobe

The data bus can not have more than

30 pF of off-board capacitive loading

May need data buffer chip for heavy loads

BUS_ALE# = Address Latch Enable
BUS_BHE# = Byte High Enable (for 16-bit cycles)

If Bus is not needed, the following

can be changed to DIO:

- Bus Control signals

- MUX_ADO08 thru 15

Bus cycles use 11 address lines
ADO thru AD10

This provides 1K address space
for 8-bit bus cycles (000-3FF)

and 1K for 16-bit cycles (400-7FF)

B3I O

B3 >———8L
\PB24i 83

pgal >————2
BeiG o2
BeIsl >——

95
510 18! [ >——2
s 99
B >—2

36 F==n

20 CBU_ITAG TDQ!
e QT Y}
—t g

r==n

156 EEaL

58
—2>———] IPB20i

5
Jos]
N
I~

8|
11241

]
19,1

[

-6 iPAsD)
F8 R
F100  peig,

Max. load on JTAG_Vcc
(CN2-79) is 20 mA

TYCO_100PIN

A/D

UARTO

UART1
UART2

UART3
r==n UART4

UART5

These DIO have 1.8V levels

PC4, PC5, PC6
PC7, PC8, PC9
PC10, PC13, PC14

All other DIO uses 3.3V levels
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