1S-4200 Rev B

U3—C
BEy 0S5 ' T >——213] pow PA21/EMDIO R 1 ETH MDIOY
REV_U3H Pl [ > —C13{ ppp USB pa20/empc 14— JETT VGG
--------- E15 S
USB | DSIAUSBMICD——> HoMA | o PA14/ERX0 P — ] ETH Rx@!
HOSTA USB_Bi [ >—-=*+ HDPA PA15/ERXT —E}: — JETH_RXI!
________ PA25/TCLKO/ERX2 H———<_1ETH RX2!
h Cl4 iy
HOSTB _USB_i [ >— " HDMB USB PA26/TIOAO/ERX3 (12— ETH RX3!
L4 HOSTB_USB_PI[ > —==*- HpPB “Y°° (- "
117 .
COIL1UH_0805 R97 T PA27/TIOA1/ERXCK ———-<_JETH _RXCLK
22% VA A— 8V [ e K14 -~ PA17/ERXDV P4 — ) ETHRYDV!
B PB4 [ >— PB4 /TXDO ° ETH_RXDV!
T T 4.7 ohm mEEl P et c PAB/ERXER 18— () ETH RXER! To Ethernet
L i B5!' [ >— PB5/RXDO et
c101 c45 _ 2 . PHY
470F Be6! NP6,/ TXD1/TCLK = PA12/ETX0 HE——JETATXO
10 nF 57! [ >—M7 {pg7 /RxD1/TCLK2 PA13/ETX1 PO ) ETHOTX!
PA10/MCDA2 /ETX2 —<$12 FIA-TX2'
- A 7Y 1
eria orts 39/ >—-L121pgg /RXD2 o )
pa19/ETXCK S — TETH TXCIK
BEIdi [ >——121{PB10/TXD3/ISI_D8 PA16/ETXEN U1 — < JETH TXEN!
U3-A pEil [ —C%pBr/R¥03/8 00 | |
PA28/TIOA2/ECRS H4—JETH CRS
115 Bash [ O—NM4 1 pa3i/sko/TxD4 RI7 _ — emr = .
L4 GND_19 p- so5 Ni5 PA30/SCK2 /RYD4 PA29/SCK1/ECOL [——-<__JETH_COL! _
VDDOSC OND_18 I~ - PA22/ADTRG/ETXER |18
oND-17 55 RS — - L
GND 6 IM— E_B.lZID——PB12/TXDS/ISI_D10 g
oND_15 L1 BETH [ >——L81pPB13/RXD5 /ISI_D11
o R16 pm=s =
______ " oND_14 | K18 _ Red 120 PAZ4/TWCK/ETX3 |-38-—C W K
AN VREFI[ > 7 ADVREF oND_13 LK1 'SDCARD_CLKi [ > ANN—-IL pas /Mcck SD PA23/TWD/ETX2 F2—— ] TW JDAT!
"o LK e .
L Zmr:)_zz: " SDCARD_ DI > 30 R12Z | pps/cTS2/MCDBI Card
cn2 e T . R
o R4 J10 SOCARD D2i[ > PA4/RTS2/MCDB2 b oo
o 23 T VDDANA GND_10= SD Card | 22°-7 : PB31/PCK1/1SI_McK 10— ] FPGA_CIK!
U7 | vppiop_2 GND_9 =2 SDCARD DO,[ > PB30/PCKO/ISI_HSYNC 23— —— ] PE30)
— P8 | \ppiop 1 g:g—? 1o SDCARD_CMD [ > Tﬁ PAO/SPIO_MISO/MCDBO PB29/CTS1/ISI_VSYNC %—G BB2S
- B - 1 REERETE ——— PA1/SPI0O_MOSI/MCCDB PB28/RTS1/ISI_PCK F-2——<__]1PB28}
c16 H9 SRCARD DI D— £8z28,
Voouss NS g - ' 22| pa3/spio_NpCSO/MCDBS ST |
GND_SE———— —19 pPA2/SPIO_SPCK U8 R
B cu AR >— PB27/CTS0/151_D7 28—~ BEZY;
| S PB26/RTS0/15|_D6 IR8—— ] BaS;
D6 S 1 e PB25/RI0/1SI_D5 FL—— | BAZ5,
i o VDDBU GND_2 g: SPI_MISO! >—_::11i PBO/SPI1_MISO/TIOA3 PB24/DTRO,ISI_D4 | 2L — < piza!
——— GND_1 SPI_MOSI'[>—M*1pg1/SPI1_MOSI/TIOB3 “ha | R6 ===
10 nF iavi[ D9 1 vopcore_t SPI| ‘ramar>— 45 baa/seii_spo/mons > PB23/D000 I8 D3 I e e
H14 1 vDDCORE_2 GNDUsB_2 212 Rt M6 = PB22/DSR0/ISI_D2 -6—— ] PA22]
M1 - — |10 SpI_csofi[ >——-"21PB3/SPII_NPCS0/TIOAS
L VDDCORE_3 GNDUSB_1 _ Us o
- T13 | \ppCORE_4 GNDPLL_2 Y1 PB21/RF0/ISI_D1 ?—GE_EL_ZJ_II
GNDPLL 1112 PB20/RK0/ISI_DO ————<__]PB20,
N2 | opet | copuLES Ref. Design uses PC1 EC__?J:'D—%PCO/SCKJ/ADO PB19/RD0/TI0BS F2-—IFEIG  Data In
- as clock to DAC A/D B Co——T%pc1/pcko/AD1 A/D 12S .
P2 | vDDPLL_2 onpANA (REr—0o  —] T BCa [ ——13-pc2/PeKi/AD2 PB17/TF0/TCLK4 K2 —TPEI  LR_Frame
PC3 SPI_CS3#i [ >——Y41{pC3/SPIT_NPCS3/AD3 PB16/TKO/TCLK3 %G'EE@ CLK_Out To DAC
AT91SAM9G20_217 L PB18/TDO/TIOB4 ———<__JPBI& Data Out
1 cas | ci02 1
[ 4.7uF 10 nF - . R18 615
n SYSTEM RESETH [ O— AN\ NRST CPU Reset#
150K o ___ ) o e
— - EAUTZ DOWN; <74 sipn Qut 1.0V rail PA9/MCDAT P4 — T EN TISE B!
CPU RESET # WAKE_ 0P [ >—<B12 wkup PA7/MccDA RIS — ] NAND WB STATE!
R64
L5 b d'— tional and 130 >——— AN PA6/MCDAD O — <) Bag! Suggest PA6 = En_Power to RS—232 Transceivers
is bi—directional an e
COIL1UH_0805 co6 121K 55— pus
A0 VVAA <Jage can be programmed
F17 |ar ]
4.7 ohm to cause interupt TST Debug  psis/pTxo K —1pERUC_TXDY
Fl4 L7 === -
instead of reset OSCSEL Port PB14/DRXD —<_JDEBUG_RXDi
NC EZ xout32 _
RTCKFE6—— 0O
WAKE_UP ’\;{6/\/ DI7 | xiN32 71|16 EPU_JTAG _TDii
Ref. Design has il 1.50K 700 14— CPUJTAG_TRO!
100K PU to 1.0V - JTAG Ms P — <] CPU UTAG_TMS!
| H15 EPU"JTAG_TCK! H
and sw. to GND 21 xour ToK Strap Options
NTRsT |16
Y2
D N JTAGSEL -E16- AR 5 BMS = "1" —=> Boot from Internal ROM
XTAL-HC49 . 1.50K TST = "" —=> Factory Test Mode
oy | ATSISAMS620_217 OSC_SEL = "0" ——> Use internal RC Oscillator
— — R14
15 pF 15 pF 1.50K
1 JTAG_SEL
- B 1 = Boundary Scan -
MT1 MT2 0 = CPU ICE mode .
Technologic Systems |Date March 15, 2010
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128 MB RAM

RACDI9031! BAW DL0051:
4 4 N
P KA A0S 602 6 4 M B RAOL 200 105D 6 4 M B
Us
i v oo e U H7 A9 c=o
RAN_ADD_00} H7 a0 veeINT1 A2 aalkl BAM_ADD..00, we 170 VCCINTT -2 e
RAM_DIU p—M2 pe3y /D31 D11 Tl EAM_ADD_01i H8a veeT2 (£ el T YCONTZ T o
237 50! P3 | pe3o/p30 VDDIOM_1 |- * < sV RAM_ADD 02! 8 {, VCCINT3 12 RAM_ADD 02, — "2 VCCINT3 ==
_ AM_D29H "1 VDDIOM_3 T e J3 B3 RAM_ADD 04 )N—-—43 124 veeio2
RAM D28! P4 PCZB/DZB IEA.M...ADQ._OA'I A4 vecoebmmm— xS ZZT=Z2Z=Z " J2 c7
g RAIM ADD OF 1 J2 c7 RAM.ADDR _05,p——=A5 VCCIO3
RAM_D27! N4 | peo7/D27 J_RéM_____A_D[l_:O:'i: H3 AS vecelos D3 RAN. ADD. T8 H3 D3
----- i L2 A2 1 SO RAM_ADD 06— 16 VCCIo4 sy et — vecios
BAM_D26! PC26/D26 NBS0 /A0 F24——] RAM_DOMO RIi 355 ! H2 RAM ADD 07/ f——-H2 157
RAMD25!N—-L3{ pc2s/p2s CFIOR/NBST/NWR1 |-B2— | RAM. B! Doz =z o E9 P . RAM_ ADD 08!N———H11,g DQo A8 RAM D28
BAM 24— K pcog /D24 e BAM.ADD._05 A8 Da7 BAM DI RAV AD5 05! 63 B9 RAM D301
AW D3] N3 | pa3/b23 NWR2,/NBS2/A1 23— RAM DoM2! BAILADD 09 ——ﬁz A9 DQ5 g: RAM. D14! AR5 Ho 2190 [5’271 Fo AT T30
RAM_D27] M4 | pc22/D22/TCLKS CFIOW/NBS3/NWR3 Al — ) RANM_DOM! BAM_ADD _J0.1 " -|ATO0 DAz o BAMDOY! KAM_ADD 71! 62 €9 RAVM D281
52— K4 | pogr/poy BAADG T A a3 paipl T » I SAC53
BALD2C— 2| pco0/p20 AN AT 72 St g D422 AU D RAM_AOU_TZi Sz Do g it
&AM D19'N————3I1 pcig/p1g A2 [~ RARADD00i pai 22 RAM D10, P95 g =TT T5E
RAM_D! ML pe1g /D18 A3 B RAV_ADD_ O] E2 pas |22 AN D17 NC £Zine oo lea AT Tas
AN 517! 2 A4|S8—— ) RAW_ADD 2] NC e pao A8 BAL D08 baz e
RAM_ D17 PC17/D17 D5 | a2l ! B Neziwon ] Dag £ RAM_D36!
RAM_ D16 fP———24 Pc16,/D16 AS 22— 1RAM_ADD 03] bas AN DOZ D2 RAM_ D23
- aeA—RBLMDOITE &7 pag 22 B\ DOL! RAV 3G [>——Z a0 ol Xeais: 1
SAN G5! K3 | p1s A7 HEE——IRAV ADD 05 RAM_BAQI[_>—""1BA0 paio (2! RAM_D04! R o8 bato - RAM_D2l
RAM D14 H2 | by A8 22— RAM_ADD 081 RAM BAT! >—-8{ga1 Dot &2 RAM. DOGI BAM_BAL[ D>——"BA1 Dan = 'E_A:“:[lz_zl'
AM_Di4!N——H2 pye  ABF T BARL AL A e et P ot AM_D1s!
RAM_ D3] £ o3 A9 S8 IRANL ADD 7] bar2 2> BA D03 olet RAN 515!
AL D! H3 ao——CJRAMADD OBV DQ13 BAMDOS!  ergegs F8 =
B L 02 A48 Ao oo RA RASE >—FEBolrasy pas | B! AN DOT BALEASEL > Rast Dats (=7 BAN_DI7.
BC ! £1] oo B4 BALCASE [ >—-Foeast pats |42 RAM D02 RAM_CAST! [ >—-"ocast Dats BAM D201
DAL SDA10 22— RAM_ADD_ 11 N N O YR TP T F9
RAM_DOY! D11 pe - RAN Wi 2o wes RAM_Wg#i [ O—2qwe#
RAM_DO8I G°21 D8 A13 AL RAMZADR 1! u onpiLAL
L] N 1 e 220 N 1 N T Y e ———
Eé’i‘:ogé r3 g; 14 FSL T RAMCADD T2 BB TRE [ >3 {oke :h:“[?; A3 RAM CKE [ >—-F3cke oND2 LAS
RAL Da5 E2 | ps RAV TSI >——F2 boik oND3 LBZ BAM CIR [ >—FZbeik oND3 [BL
RAV D04 T B g Ep N s s RAIL DO o] oD 7
GAL D03 £3 | o "l E— SALOQML>— oo gyps |7 i) O v T
EALD02I\——02 ] o, W NC SMLPGMEO—Hoawn ooy S R I
RAMDOU M—-%21p1 L o7 ——  Earss 69
RAM_ DOQIM——-D% 1 po CFOE/NRD (-A13-— ] BMC_ RO BV G541 [ 20cst BALCR st 1
RAM_ o5 >—EB31 spes/nest CFWE/NWE/NWRO 12— S WS SDRAM_LP32X16 - SDRAM_LP32X16 =
—————— | B‘I [ ——
ERr RS 63| sk Noso Al KiiE 50! MT48H32M16LF MT48H32M16LF
""" PC11/NCS2/SPIO_NPCST 14— Shic “Csaf!
KAM_BASE!L >—L3 1ras o e i
KA CAd > 3 lons PC15/NWAIT /RQ1 &1~ SMC WA
; : > . ==
AR Wi [ —-F2-sowe o I | T Jia
PC12/IRQ0/NCS7 F12—TisME TRQ0| L L
______ A clo4 cies | cwes L cvo | cm c172 c173 cio5s L ci74 c175 cze —Locrz L cwvs L ciss
'J§I§M_.__Bé(yDTBAO/A16 AU —— AU —— AU ——1uF JUF A UF —— A F A uF AU —— AU —— I uF —— .1 uF
A [ R Nl
— e PC14/NCS3/NANDCS /IRQ2 FB12— <] BCT4_TRQZ! i
10N ANDOE .
B10_\ anowe PC13/FIQ/NCS6 FBIS— 1 BGa —
Al |,y PC5/A24/SPI_NPCST FAL-— <) BCE_SPT_CSiHn .
% A21 PC4/A23/sPI_NPCs2 H-— 1 BCa Z$PT S 2 1.8V Lo gic
B9 1a20
. cit 5!
No Connections | s Fo/ess/eresy/ TR0 R Levels SDRAM Not
A8 PC6/TI0B2/CFCET FAIE — ] 5¢H! otes
Tc 4 pc7,/TI0B1/CFeE2 FBIL— B!
I . . . .
NC_3 ——— The RAM_CLK signal is the most critical trace on the entire board
M5 Ine_2 PC10,/A25/CFRNW /CTS3 FB12Z-— <] Bcio 9
15 Ine C101
¢S ine_1 B16 - Keep it as short as possible
- PC8/NCS4/CFCS0/RTS3 M2 — < bcal

AT91SAM9G20_217

are all

Logic Levels in this "Gate"
0 to 1.8V

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

wise

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

Technologic Systems

Date March 15, 2010
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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

Warning:

MUX_ADOQ thru ADO7
is used by NAND Flash

Devices connected to this bus must never
drive it when BUS_RD# 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

FPGA_CLK = CPU Timer Out

FPGA

SV

Z

J

MUX _ADQo!/fh— D5
MUX_ADY; h——-DS
MUX _ADo2'f____cio
MUX _ADO3! E8
MUX _ADOA'N—C5
MUX _ADQ5! D6
MUX _ADQSE! B9
MUX " ADQ7! A9
MUX_ADQRIN— K11 |
WUX ~Apogih— K12
]
WUX_ADi b _F9
BOX 202} |——£8
e
MUX_ADi4; h— D8
MOX_AD5} \— D7 |
BUS_ALEH 69 |
EUS ORIl
BUS_ WREI[ G0

ROy i 3500 R >
JeRA] ]
DIO_00 can be BUS_IRQ big 05! A1l
DIO_01 can be BUS_DIR B0 o B10
DIO_02 can be BUS_CS2# 0002} Al
bio_03! BS
DIO_03 can be BUS_CS3#

DIO_04 can be BUS_CS4# o
bio_oa! Al
D|0_05 can be BUS_CS5# D-IO--OSI B4
010 5! A3
5107 B3
10 08l A5
DIO_09 = Push_switch ot o
Blo_10; B6
DI 1 A7
bio_12i B7
Big_13 c7
Dio- 14 B8
DI0_15; c8

All NVRAM interface signals
must be kept in low state

when not accessing NVRAM

—=— GACO0/I004RSBO
—— GBB2/1043RSB0
-+~ GBA2/I041RSBO

GCC1/1051RSBO

—=— I010RSB0O

GAC1/1005RSBO
GBBO/I1037RSBO

———1 1025RSBO

GDAO/1066RSBO
GDBO/1064RSBO
GDC1/1061RSBO

GCBO/1054RSBO

——=— GCCO0/I052RSBO

1027RSBO
GBC1/1036RSBO
GBCO/1035RSBO

1048RSBO
1049RSBO
GCC2/1059RSBO
1042RSBO

1028RSBO
I060RSBO
I050RSBO
GDA1/1065RSBO

GBA1/1040RSBO
GBB1/I038RSBO
GBAO/I039RSBO
I008RSBO

GAB1/1003RSBO
GAA1/I001RSBO
GABO/I002RSBO
GAAO/IO00RSBO

I011RSBO

1012RSBO
1014RSBO
1018RSBO

I019RSBO
1021RSBO
1022RSBO
1024RSBO

GDB1/I1063RSBO

GDCO/1062RSBO
GCB2/1058RSBO
1047RSBO

GCA1/1055RSBO
GCA2/1057RSBO
GCB1/1053RSBO
1044RSBO

—=—1046RSBO

R61
12.1K

R62 R63
12.K 12.1K

B3> 1 1

GBC2/1045RSBO
GCA0/I056RSBO

TDO
T™S
TDI

TCK

TRST

When SYSTEM_RESET# asserted,
then set these as follows:
When SYSTEM_RESET# deasserted, Early Boot code should deassert
Asserted: Latch BUS_ALE# and BUS_RD# OFF_BD_RST# signal.
OFF _BD_RST# into a register (after SPI Flash loaded into RAM)
EN_SDCARD_PWR#
RED_LED#
-------- 1
RALDRI. GREEN_LED#
1.8V Boot Straps
I0115RSB1 12 RAM DOQ! Deasserted:
10128rsB] 2! B_A’!—_D_Qlﬂl Mode 2 Boots from
10127RsB1 |--4-—] BAM_DO2! EN_ETH_PWR#
D2 _ ARAM_DO3i 1 NAND Flash
I0129RSB1 RAM_DO3! REBOOT as
10100RsB1 K& — | RAM_ D04 NVRAM_CS 0 SD Card
GFBO/10123RSB1 H--—{ RAM_D@5!
I098RSB1 %— BAMDOG! NAND_CSj
GFCO/I0125RSB1 RAM DOT!
BUS_ALE# = MODE1
GAA2/1067RSB1 24— RAM.DO8! _
l068RSE1 |ES RALD0J! BUS_RD# = MODE2
10130RsB1 23 RAM_DIO;
lo116RsB1 22— BAMD1f)
6DB2/1071RsB1 [H1& RAM_Di2.
GFC1/10126RSB1 [-E3 RAM_D13!
GDA2/1070RSB1 H&-——] RAM_D14]
10117RsB1 26— —] RAM_D15!
GEB1/I0110RSB1 F——< ] KAM_DOMQ! AO/Low Byte En.
GFC2/I0118RSB %—G RAM_ DO High Byte Enable
GEBO/I0109RSB1 H——<__] RAM_DQM2! Address 1
GEC1/10M2RSB1 4~ ] RAMLADD 00!  Address 2 To CPU
Address/Data Bus
GAC2/10131RSB1 Fe3-— < JRAM_ADD 0i1  Address 3 RMCF 1/16S 10 5% R
GFA1/10121RSB1 F&l—— ] RAM_ADD 02} Address 4 —
6FB2/I0119RSB1 F12—< ] RAM ADD 03, Address 5 150 AN
GEA1/10108RSB1 [2-——C ] iRAM ADD 04} Address 6 4.7 ohm
U4-B
GECO/I0MMRSB1 F4—— ] IRAM_ADD 05}  Address 7 L6
GEC2/10104RSB1 M2 — <] RAM ADD 06, Address 8 . AB COIL1UH_0803
10132RsB1 |F<l-——] RAM ADD 07) Address 9 G D op] Voo VCCPLF 163 T ==
GEA2/10106RSB1 [HK4-—]IRAM ADD 08, Address 10 - xgg—i l LQM2FNTRON
E10 1 vee_s vcompLF [E2 lc1oo C44
10103RsB1 [M3-— <] RAM ADD 09  Address 11 0 oF 4.7uF
GEAO/I0107RSB1 K3 SMC _A12! Address 12 HL vee_s
10101RSB1 —<“L‘: IRAM_ADD 111 Address 13 HHE vee_ s
1095RSB1 |-6— Voo 7 — —
L omewe 1] oo s .
B2
GFAO/I0122RSB1 84— JSNE WAIT £ GND_2
1094RsB1 41 15¢” RDH HIE A B4 veeisi_t GND_3 =
1097RSB1 %—G :"g_in_ET'\LTR_'#.l | | | E;’ VCCIB1_2 GND_4
1074RsB1 H-8-——< 7 'SMC_CSo#! VCCIB1_3
rm= == L c197 J» c198 J» c128 L c129 — L VRS
SMC cs2f! o - GND_5[-E8
1075RsB1 [-ME- T1 uF TJ uF To nFo| 10 nF L2 | ywvi_t GND_6 ;70
, L1 | yuvi 2 oNo_7 =
1 GND_8
Input GeB2/10105RSB1 (-3-——] B4 UARTO_TXD Inputs with 1.8V rail =
__________ B3Vi[ > E6 | vceio_t 65
Input eraz/10120rsB1 22— 1SYSTEM RESETE] ore 3.3V tolerant E7 | yoomo 2 GND_9
- GND_10
HE; VCCIBO_3 oND_111-6Z
Input tot02rse1 H4-———] BRAZ REBOOT high VCCIBo_4 enp_12 K2
7 emm e causes all power i
Out 1085RsB1 H-L—— ] 'REBOOT! . VMVO_1 eND_13 K10
rails to go low B12 | yyvo 2 D14 L1
________ for 200 mS i
Input 1086RsB1 HM—— ] POWER FALF:! GNDQ_t1 AL
—-MI vpump oNDQ_2 A2
_______ " Y
Input oFB1/10124RsB1 HE——C 1 NAND_ BUSY#: Lo ﬁﬂgg‘i M2 ]
VJTAG -
a1 200 Hz R35
Input 6AB2/1069RSB1 m A3P125_FOTee N
Out cpc2/1072rsB1 H&—< 1 GRFEENJEGH v
K8 _ — ae e .
Out 1073rse1 8-~ RED_LEDF! a8 [ O>——31vee Ne H—
4 o@ 2
—36ND Lcm
RED_LED# and GREEN_LED# | B v Technologic Systems |Date March 15, 2010
must be Open Drain - )
— Titlee TS—4200 FPGA
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3.5V Supply

Clz4 40

6.3V _
10 nF 31

300 mohm max ON resistance
< 100mV drop out @ 250 mA

UV lockout is 2.3V

I NN
K —vin VouT |2—

15-5.5V 150V

3%
NC H—

_ 3] EN
GND FH2—
LD39015MISR

150 mA max load
100mV drop out

25 uS Turn—on

stable with 1 uF ceramic

47.0K

2 to 4 mS delay

oW VOLTRL >——SEN

3.3V
——O
Ui COIL3.3UH .
5 3 JE—— 3.31V nominal
VIN swH— T ' ' ' '
L3 | | |
‘ 1w | |
PIN 1 R38 10 uF 10 uF 180
0.8V FB 47.0K 6.3V 6.3V
) c30 c29 A UF A UF
PGND
1 1
AGND — —
FAN2002 7 — - -
R20
DFN package 15 0K

= LQH44PN3R3

Max.

current =

1.7 Amps

To FPGA Core

u21

c107

10 nF

T —

—VIN

C193

L
1

vce

GND

NC7SZ08

L ciog L _C109 l C126
10 nF

J» c127
10 nF 10 nF 10 nF

_11
|U'I

Supply

1.0V

Power Sequence

After power is first applied, or after a "Reboot"

All power rails are off for 200 mS then:
— the 3.3V and 1.8V are enabled

these will reach 95% in about 800 uS
(the 1.5V rail will ramp 25 uS delayed)

— Then 2—4 mS later,

It also requires about 800 uS to ramp

the 1.0V rail i

CPU Reset# is asserted before 1.0V rail is enabled

1.00V typ.

To CPU Core

LQH44PN100
U4
COIL_10UH
swl2 — VN 7
2.5-6.0V L1
4 R85
0.5V FB 39.0K
EN
>1.3V
GND |2 '
TPS62200

For loads of 5mA to 200 mA
85% to 90x% efficient

@ Power = 5V ——> 4% worse

I
R86
39.0K

L

' i
10 uF 10 uF

6.3V 6.3V
C34

0.5% tolerance

Resistors

RR0510P-393-D

J‘ L C184 L C183 C120 Cc14

10 nF 10 nF

B3Vl ' ' ' ' ' '
| | | | | l l l l l l
Lcms Lcm Lmsa Lcmg Lcno e c1i5 c1e ez Lcns c19
IJ uf IJ uf IJ uf IJ uf Io nF Iw nF Im nF Io nF Im nF Io nF Im nF
—0 1.8V
LQH44PN100 —<_J a8V
FB6 uts COIL_10UH
: 5 — 1.80V ty
—VIN SW———"" 7 7 |
2.5-6.0V L2
c123 L“’ uF R84 10 uF i 10 uF i icm simgs
6.3V 0.5V FB 4 39.0K 6.3V 6.3V
o Ten WCERO—  ° T F”I”FE“I”F
>1.3V ool % % 1 1 1
- TPS62200 i
— R19
- 15.0K 0.5% tolerance
For loads of 2 mA to 200 mA )
90% to 93% efficient (3.3V in) L Resistors
@ Power = 5V ——> 4% worse N
s enabled
R33 POWER)
D3 470k
- R73
N R47 u7 4,75K
, S AAN—— 2 fvee
470 J icm RESET# H LQW_VOLT#
3 {GND oD OQutput
POWER; [ > BATS54-CC I i ST1001S—2.9V
R48 =
1 _c125 ;470 -
10 nf POR chip holds LOW_VOLT#
— low for 200 mS after
- "VCC" rises above 2.9V
"POWER" = 3.2V Trip
—0
Technologic Systems |Date March 15, 2010

Title:

TS—4200 Power Supplies and POR

Rev:

Designer RLM

Sheet 4 of 7




10 /100 Ethernet

BIVI[ >—
IRLMLB6302
R69 S
BT OTERFT > ——AA, A NTRIPO2LTIC Fos
12.K ‘ F’} FET_PC A
1 cw7 I— Q2
oA D
EN_ETH_POWER# must be off for ’ FB3 FB4
_ — —_
at least 20 mS before turning ON i | |
I R
______ 163 162
ETH 33V [ o— 1uF
After turning PHY power on, I1 uF I1 uF
Must wait for 40 mS before = — '
enabling MIl signals R30 Lc47
2.4K
U 4.70F
ETH MO0 > 16 lMpio 27 -
When Ethernet PHY is ET_H_WIEC-'D - VDDIA 1
{_MDC! MDC
powered off, then all Mil o VDD2A
signals must be changed ETARXO' [ > 1 RXDO/MDEO C|18|1
to DIO and set tri—-state !_E_Tl-l___R_XJJD 10 R XD1,/MODE! | 1 L
ETRXZ![ > : RXD2/RMIISEL 1uF — c4s
_____ ETHRX3! RXD3/PHYAD2
ETH RG> / voDIo H2 470F
ETH RXCLKi > 7 IRXCLK /PHYAD
R78 To CPU ETH ROV 26 1expv 28
4.75K ETRTRYER! [ 13 {RXER/RXD4/PHYADO VDDCR LB :
MAC i i l | CIEHRLTH,
— ETA XA > 22 i1xpo c130 et c165
ETH_TXI > 23 I rypy 10 nF 1uF -
ETHLIX2' [ 24 1 1xp2 : 283 R4
ETHLIX3'[ > 25 1703 — _— 50
------- 20 . e
02 ET:H:__DEQ_LEl D, TXCLK 31 <_JETH_RX+!
ETH IXEN! 2L TXEN RXP | <_JETH RX=!
]_|<II 1 ETLCRS > 14 fers RXN 52
3 ETH SO > 15 1 c0L /CRS_DV,/MODE2
Lt - T
ETR 33 A 8 e |
T_H_.éé\ﬁD — W/TXER/TXD4 R91 R92 C166
BAT54-CC iif 4.75K XN 28 50 50 T
- 1 uF
R57 limRESET#
VA | CIERL IR
; JEBLTES
cso 4l yraLo LED1/REGOFF
I1 uF ‘s LED2 /INTSEL -2 —
D 5 XTAL1/CLKIN
= XTAL-HC49 5 < JETH LEFT_ED;
25MHz 32| VsSIE - < JETH RGET LED
1 c39 1 ca0 RBIAS |
15 pF 15 pF -
RI1 AN8710i R74
| 12.1K LAN8710 R70 n 75K
— — 127K LED1 = Activity/Link
1 i 1 LED2 = Speed 100 Mbit

MDIO bus can not be
used until 100 uS after

Reset# is deasserted

MDCLK max is 2.5 MHz

Beware

PHY PU and PD resistors
are 67K ohm typical

CPU PU resistors are
70K typ. and 40K min.

strapping pins.

The PHY address is controlled by
If CPU has PU;

PHY has PD ——> indeterminent
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512 MB or 2 GB 8K Byte
NAND Flash NVRAM

Temp Sensor

I I —Ne vee 2
A uF é 5 3 ITan NVRAM_CS'[ > 2 gl 4
- S {ALERT  veeP—m———783 NG WwRaMCS 7
u13 L 5 ool E ™ D1
12 153 dW_DATI >———-SDA R65
______ veer, ] NS . Zero suffix has 12.1K —47L 1 vee 2 1 5
NAND RDF![>——8rop  VCC2 ’e TW_ClKiCo>——4scL GND 2 y ¢ 100 1001 NC7SZ14 - ost HoLof b 3 I :] —J 22y
———————————— | a ress da —— i ———— -
UADNRE Ot 2[5 _GG %‘uwu‘-f‘g%‘f‘ L L 1 NVRAN _MISG1 [ >——2{pout L \_|<l_2_ﬂ 7!
1 _ —
NAND ~C53! sy D2pi—<C ML AR LM73CIMK=0 Best to Reset after : NVRAN _MOSL > 2 1biN Ne - c179
______ D3 =5—— ] MUX_ADO3! o T -
WODZAE>—Tne ol —anien oll power cycles FRAM LRI > 6 lcik GND 4 — 1 uF BAT54-CC
NOD CE > ——Blow b5 [H42— ) MUK ADOS! Set PD bit, Wait 50 mS 1
e P ; ;0 %»G MUX _AD0S! Then clear PD bIt |  ________ . - SPI_SRAM -+ —
INAND_BUSY ' BUSY |44 nUX ADOT INVRAM_MISQ! -
! D7 s —< ] MUX_ADQ7! 121K 121K 23K640—|/SN
19 GNDTIT3
WP#  OND2 o
- R31 GND3 22 R66 i L
.8V >— NAND_FLASH2 12.K p—
2.4K — - —
__________ R32 L
NAND_We_STATE!C O>O—AANN— -
2.4K , RNI-D e
Read only L1 <] €RU_JTAG_TMs!
e 4.7K
SV D>———
INAND_WBI [ O— gRNSB L,
1 <] CRU_JTAG_TCK!
. 4.7K
sRNC o |
C_} ) BGWER FALF.
4.7K
QRNEA
B t I I h C] ] KPUTAGIDG
4.7K
Boot using SPI0 Port O O 0 S
R60
v AN <] DERUG_R¥Ti
e 12.K
vee P—— )33V ut7
(SPI0_CSO#) S0CARD D3l >——H . : 8 . RS9
2 O CS# VCCOj—GQ-J ! NN ) BUS_ALEM
R17 X BOGARD D0I[ >——2DOUT  HOLD# [oZ 12.
OFF_BO RSTHA >— A\ \N\N— GND SDGARD_GMDi[ >——2-{DIN WP# (o2 —— ] SER_FLASH_WP#!
150k | T asewo 6 4 R58
NC75232 — SRl CLKIL >— CLK GND NN RIS BER
BOOT_OVERRIDETL > FLASH_SERIAL R 12.K
M25P05—AVM = 64Kx8 L
50 MHz max. Clock -
3.3Vi
Time constant
R37 IRLML6302
47.0K or = 47 mS
T IV e | S NTRIFO2LT1G
3.3v BT O EN SDCARD PWRF. [ —+——A4H
ﬁ FET_PC 3.3V Dj
Q3
CN7
R76 R77 R72 N e e \
475K 4.75K 121K D — ] SRCGARD_3.3V! 53
UIZ NC7WZ14
| S3CART D0} >——L1DATA_D vop A———— R49 T1 g
WK 6 IscL | BYSTEN RESETE [ >——* < 3
L _thi = et o RISIEM _RESE]
yivisiy pd 5o vee PB———< 8.3V SOCARD. DI >——23pATA_1 c121 EYSTE £ L /\{%\’ '
LIl AT 5 2
_______ 10 nF B3Vi[ >——vcc  GND|—
- 7 1 1 3V R34
B12HZI > ouT N SRCARD D2;[ >———DATA_2
512HZ! BAT | <V _BAT, ! ole T /\;%,/,\I 5 a@ 1 1 47.0K
1 l SOCARD D3I >——24DATA_3 50 i
XIN C192 U8 i
Y1 L 2 PRV 3 FRMT 2 ENSDCARDCPWRE, —
2 4 ) SDCARD_CMDI [ >— COMMAND 10 —PWR#, -
XouT GND FRM2
1 IDI 4 I_ I ———————— 5 11
Il 1} — ISDGARD GLKI[ >——21CLK FRM3
M41T00S — 12
12 pF = FRM4
_2| 13
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Two 100—pin Off—board Connectors

Apply 3.6V to 5.5V

"POWER" pins supply all power to the module

to these pins

Current drain is 50mA to 400 mA

FPGA | woimaoe——]
JTAG | Eesaoimas oo >——2

Left

OFF_BD_RESET# is an Output Spig_ciki o

used to reset all peripherals Z2UER 17

FPGA

Boot

=11~
ollol
il I

IS5, B!
o11o] :o:
1
=S
2 2]

~

1o
NN
o
oilol
~
ol

DIO

=
I 5!
1o
B
S |~
© |N

EXT_RESET# is an Input
used to reboot the CPU

SD Card

SD card signals on connector
are wired in parallel with

SD card socket.
can be populated with SD card

Only one

Data Bus

96

TYCO_100PIN

Strap

Bus Control

Mode 2 Boots from
1 NAND Flash BUS_ALE#
0 SD Card BUS_RD#

MODE1
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"

Devices connected to this bus must never
drive it when BUS_RD# 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

! _S5|
Ethernet | EiigCo—

10 nF

D—|
1 oo
L

USB HOSTA U8B [ -2
Ports

Right

3.3V max

load is 300 mA

Maximum off—board load

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

If Bus is not needed, the following

can be changed to DIO:

— Bus Control signals

— MUX_ADO8 thru 15

DIO_00 can

DIO_02
DIO_03
DIO_04
DIO_05

can
can
can
can

DIO_01 can be BUS_DIR

be BUS_IRQ

be BUS_CS2#
be BUS_CS3#
be BUS_CS4#
be BUS_CS5#

SPI

330 L9
BRI —381
Baal >—53]
Pea >—-8%
BCio 21
T -

Console EEEEU'G'EX'D‘.

95
D05} [ >——2
57 99

26 T
- PA22

LG
128 _ ] IW_CLKI 12C
S0 ) TW AT

| 1y7

40 ) ieEis
AL Cegg

CPU
JTAG

98 ) Bazo)
60 BT
62 paz]
) Bazs;

166 ) BR26i
8 ez
-0 ) ea30;
—<;i PB29i
76

L8 — e
2 — el
182 )egs!

UARTO
UART1
35:—-%C]EE{ UART2
UART3
UART4

UARTS

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

TYCO_100PIN

These DIO have 1.8V levels
PC4, PC5, PC6
PC7, PC8, PC9
PC10, PC13, PCi14
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