March 2015

Changes from Rev.D to Rev.E Rev.E BOM changes

Added R28 = 45.3 ohm in series with RAM clock Only change to BOM is adding

This was required because 128 MB RAM version R28 = 60-4770-4

would fail at -20 to -40 degrees

This was seen in about 40% of all 128MB boards

Problem was never reproduced in 64MB versions
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1$4200 Rev
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4 PA25/TCLKO/ERX2 P16« | [ETH Rx2
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10nF [ >—ML7 1 pg7/RXD1/TCLK2 paL3/ETXL Y20 [ETH ]
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GND_12 |-K9 30 R12 SD
2 SDCARD DII[ > PA5/CTS2/MCDBL
o112 GND_11 RLL Card
R4 J10 [SOCARD D21 > PA4/RTS2/MCDB2
10nF > VDDANA GND_10 o SD Card PB31/PCKL/ISI_McK|-PL0 1 [FPGA_CIK]
V17 | \ppiop 2 GND_9 = SDCARD DOI[ > PB30/PCKO/1SI_HSYNC|-22— < [FBad
L P8 | \ooiop 1 T SocARD ovD| [ > R10 | pa0/SPIO_MISO/MCDBO PB29/CTSL/ISI_VSYNCHB— <] [BB29
- - GND_7 L eu ] PAL/SPI0_MOSI/MCCDB PB28/RTSL/IS|_PcK FRE— | [PE28
Cl16 | yppuse oD 6pHE ¢ SDCARD DSI[ > P12 SPI
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. — PA2/SPI0_SPCK U8
TovEd[ > : oD 4Lc14 [Bero_cid PB27/CTS0/1S1_D7 - ] [eB27]
“ra PB26/RTS0/1SI_D6 -8—— | [PB26]
GND_3 U7
D16 - pPB25/RI0/SI D5 FIL— ] [BB2El
ci13 VDDBU GND_2 D8 SPL_misol [ >——N16 1 peo/spi1 MISO/TIOAS PB24/DTRO/NS D4 PZ B2
D6 SPL_Mosl [ >—MI4 1pg1/spi1_MOSI/TIOB3 ~.lLre
D9 b SPI ‘ - SPI PB23/DCDO/ISI_D3FRe— < | [FE23
10 nF > VDDCORE 1 M15
SPL_olk [ O>——MI5 L pgo/spil_spok/Tiond 6
H14 | \DpcORE 2 GNDUSB 2 |-R12 M16 PB22/DSRO/ISI_D2 12— | [PB22]
ML — "1 bio |SPI CSo#| [ >—=2-{ PB3/SPI1_NPCS0/TIOA5
L VDDCORE 3 GNDUSB_1 . "
- T13 VDDCORE 4 GNDPLL 2 U1 PBZl/RFO/ISIiDlUS—G PB21
GNDPLL_1 |12 PB20/RK0/1SI_D0 —=>——<_][PB20
o E16 [ >——T3 1 pco/scKka/ADO PB19/RDO/TIOBS F22— < [FB19]  Data In
VDDPLL_1 GNDBU A/D [ >——T4 1 pc1/PcKorADL A/D 12S
P2 | vDDPLL 2 GNDANA -2 [ >—8 I pcopeki/AD2 PBL7/TFO/TCLKA KIS —J[FB17] LR Frame
PC3 sPl_csa#] [ >——Y4 1 pca/spi1_NPCS3/AD3 PB16/TKO/TCLK3 F2— ] [PB16]  CLK_Out To DAC
ATO1SAMIG20_217 | peigrmoo/mosa - J[EETEl  Data Out
1 o L co2
T oareE T - R18
10k EysTEM ResEE [ >—ANAN G5 INRST  CPU Reset#
1.50K .
L L BHuT DowNl >—CL1 sibN - Qut 1.0V rail PA9/MCDAL P4 [EN_USB 5V
WaAKE uA [ B wkup PA7/MCCDA A3« J[NAND_WP_STATE
CPU_RESET# s o —
L5 i< bi-di - | and Lo>—AAN PAG6/MCDAO [Badl
COILLUH_0805 is bi-directional an 12.1K
- RO6 [—FH2 BuMs
220 VV A < Jxod can be programmed
4.7 ohm . FL7 l1sT K17
to cause interupt Debug PB15/DTXD -=——_][DEBUG TXD
F14 L17
. OSCSEL PB14/DRXD |- — < |[DEBUG RxD
instead of reset Port
EL7
NC XOUT32 — rrok 16
R16
J16 CPU_JTAG TDI
/\/\/\I D17 XIN32 TDl —
1.50K Tpo 14— ] ICPU_JTAG TDO
- JTAG ™S 1[CPU_JTAG TMS
H15 [cPu_TTAG TCK]
PL| your TCK <
NTRsT [-H16
Y2
R13
Fl6
D NL | N JTAGSEL AA A | oy
XTAL-HC49 1.50K
12MHz AT91SAMIG20_ 217
1 e I EYeTP)
— — R14
15 pF 15 pF 1.50K
L JTAG_SEL
- B 1 = Boundary Scan -
MT1 MT2 0 = CPU ICE mode .
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128 MB RAM

RAM D[00:31 RAM D[00:31
( N
A ADD 003 64 MB RAM ADD [00.12 64 MB
\ N
Us Us
e H7 A9 [RAM_ADD_00] H7 1 po VCCINTL 22
[Ram ADD_00] f—H7 1 a0 VCCINTL <8y Hs &
[Eav_ a1l M2 | bes1/ps1 b1l RAM ADD 01 H8 | 01 VCCINT2 EZ [RAM_ADD_01] & Al VCCINT2 -
AV D] P3 VDDIOM_1 < RAM ADD 02 B veaINT3 -2 RAM_ADD_02 A2 VCCINT3
- PC30/D30 VODIOM 2 |-G A 2on.od 7. vocio1 LA [RAM_ADD 03 I 1 a3 veaiol A7
RAM_D29 PC29/D29 3 " =
VDDIOM_3 [RAM_ADD_04] 3 B3 [RAM ADD 04] A4 VCCI 02
RAM D28 P4 | posies 2 | veaozr [RAN_ADD 05 2 {5 veaios <
RAM D27] M N4 | be57/D27 RAM_ADD_05 A5 VCCI03 iAo 0 3 D3
[Ram D26l L2 | pcoe/D26 NBS0/A0 FA2— ] [RAM_DOMO RAM ADD 08 —:2 A6 vecioa |22 A o 2 ':3 vecios
L3 RAM ADD 07] N H2 1 a7
I%‘ ) gij Ezi CAOR/NBSL/NWRL B2 | [RAM DOML B A ol HL | o bo7 LE AT DIE RAM_ADD 08 (':; A8 DQo ';2 RAM D26
[RAM ADD 09) RAM D30
A D3 N3 | peoap23 NWR2/NBS2/AL FA3— ] [RAM_DOMZ [RAM_ADD_09] G3 fag pos 22 RAM D14 RAM_ADD 09 " A9 DQ1 - _RAM =
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Logic Levels in this "Gate"

are all 0 to 1.8V
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A3P125 has:
3000 Tiles (about 1200 LUTSs)
4 Kbytes total of Block RAM
97 I/0 with 144 pin package

"true instant ON"

Input PLL clock = 1.5 MHz min

Warning: MUX_ADOO thru ADO7
is used by NAND Hash

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

MUX AD[00:15

FPGA

3.3V

N
MUX_ADOO] f\— D5 |
MUX_ADO1| N D9 |
MUX_ADO2) C10
MUX_ADO3| \— EB |
MUX ADO4| hn— C5 |
MUX_ADO5| N D6 |
[MOX_A008] GE
MUX_ADO7] A9
[MOX_AD0E] K11
MUX_AD09) K12
MUX AD10] n— G8 |
MUX AD11] h— PO |
MUX_ADI2] N F8 |
MUX AD13| h— C9 |
MUX AD14| N D8 |
MUX_AD15| N D7 |
IS ALER [
BUS DIR[ >——Hil-

BUS co#|[ >——CL0
BUS BHE#]| [ >——CL1

GACO/1 004RSB0O
GBB2/1043RSB0O
GBA2/1041RSB0O
GCC1/1051RSB0O

|010RSBO
GAC1/1005RSB0O
GBBO0/1037RSB0O
|025RSBO

GDAO/1066RSBO
GDBO0/1064RSB0
GDC1/1061RSBO
GCBO0/1054RSB0

GCCO0/1052RSB0
1027RSBO

GBC1/1036RSB0
GBCO0/1035RSB0

|048RSBO
|049RSBO
GCC2/1059RSB0O
|042RSBO

|028RSBO
|O60RSBO
|O50RSBO
GDA1/1065RSB0

GBA1/1040RSB0O
GBB1/1038RSB0
GBAO0/1039RSB0O
|O08RSBO

GAB1/1003RSB0

GAA1/1001RSB0O
GABO/1002RSB0
GAAO0/1 O00RSB0O

I011RSBO
|012RSBO
|014RSBO
|018RSBO

|019RSBO
1021RSBO
1022RSBO
1024RSBO

GDB1/1063RSB0
GDCO0/1062RSB0
GCB2/1058RSB0
1047RSBO

GCA1/1055RSB0
GCA2/1057RSB0
GCB1/1053RSB0
|044RSBO

|046RSBO
GBC2/1045RSB0
GCAO0/1 056RSB0O

TDO

T™S

TDI

TCK

TRST

When SYSTEM _RESET# deasserted,
Latch BUS_ALE# and BUS_RD#

into a register

FPGA CLK| [ >——D10 |
[oFE BD RsT#] [ >—HT
DO [00.15 EN_SDCARD_PwWRE] >——HE |
\ Ji1
B — |
DIO 00 All
B10
DIO_02) A10
DIO 03 BS
DIO 04 A4
DIO 05 B4
Elo_od A3
DIO_07] B3
. DIO 08 A5
DIO_09 = Push_switch 50 00 c6
DIO 10 B6
o AT
DIO 12 B7
cr
DIO_14 B8
DIO 15 c8
EN_ETH _POWERE] [ >——12 ]
BUS WAIT#| [ >—H9 |
NVRAM gl M
NVRAM Miso] [ >——CtL ]
RvRaM vosl [ >—H4
[VRAMLGR [ >
[NAND oig [ >—B12 ]
[NanD alH [ >——D11
NAND_RD#] >——E12 ]
NAND WRE][ >——C12 |
NAND Co#] [ >——FELL
FPGA JTAG TDO|[ > J10
FPGA JTAG TMY [ > Lo
FPGA _JTAG TDI[ > M9
FPGA JTAG TCH [ > &8
[tz |
R61 R62 R63
12.1K 12.1K 12.1K

3.3V >

4
1.8V Boot Straps
U4-A .
I0115RSB1 |2 .
lo128rsB1 BRI Mode 2 Boots from
lo127RsB1 |-
lo120RsB1 22— 1 NAND Hash
0 SD Card
10100RsBL K&
GFBO/I0123RsB1 L
1098rsB1 K61 [RAM_Doel
GFCO/10125RSB1 |-E2 BUS ALE# MODEL
cAn2/1067RsBL 24— 4 [RAM Dog] BUS RD# = MODE2
1068RSB1 -E2 —
10130RsBL -3
10116RsBL -2
GDB2/1071RSBL 18—
GFC1/10126RSB1 |22
GDA2/1070RSB1 -2
10117RsBL -8 RAM D15
GEB1/10110RSB1 FL— < [RAM_DONOI AO/Low Byte En.
GFC2/10118RSB1 |- — < High Byte Enable
GEBO/I0109Rs81 R — (] Address 1
GECL/10112RsB1 FHE ¢ ] Address 2 To CPU
Address/Data Bus
I 0,
GAC2/10131RSB1 -2 — | [RAM ADD 01]  Address 3 RMCF 1/16S 10 5% R
GFA1/10121RsB1 -G | [RAM ADD 02]  Address 4 cos
b2 [RAM_ADD 03]
GFB2/10119RSB1 KZ—(:l RAM_ADD_03 Address 5 Lsvl[ > VVAA
GEAL/10108RSBL K2 (] Address 6 4.7 ohm
U4-B
GECO/10111RSBL F¥— (] Address 7 o |_1LLJGH 0805
GEC2/10104RSB1 M2 () Address 8 A8 -
lo132rRsBL <L ) [RaM ADD 07]  Address 9 Y o | Vet veerLr S8 : : A
K4 e vee 2
- :
GEA2/10106RSB1 RAM_ADD 08 Address 10 = LOM21FNLRON
E10 | vcc 4 vCoMPLE |2 C100 ca4
lo103RsBL M3 () Address 11 4.7UF
K3 i 10 nF
GEA0/10107RSBL 2| Address 12 VCC_5
10101RsB1 M (] Address 13 H 0 vee 6
lo95RsBL |-L6 HI2 | oo 7 — —
Lo I veo s 26
GND_1
G4 GND_2|-B2
GFA0/10122RSB1 ———< | [SMC_WAIT#] —
M6 E4 GND_3|-BLL
1094RSBL M6 (] e[ > VCCIBL_ 1 ol
1097RSBL M8 (] B | veaiBl 2 GND_4
1074RSBL F8— <] L5 | veaiBl 3
1 cio7_1 cios_1 ci28_1 ci129 M10
|—< SMC_Cs2# _ _ - _ veasl 4 GND_5 | -F8
lo7srRse1 [-M8 -1 uF LuF | 10nF 10 nF 2| i 1 GND_6 |-EZ
R80 L1 | vt 2 GND_7 |-F10
EBd UARTO_TXD - GND_8 [-&2
4.75K —
Input GeB2/10105RsB1 -2 =
o R79 : _ vl E6 | veeiso_1 GND 9S8
Input GFA2/10120RSB1 = AN—] Inputs with 1.8V rail E7 | veaso 2 s
473K E9 | veaigo s eND_9 G7
have diode clamp to 1.8V H10 . GND_11
Input 10102rse1 F4— <] VCQEB0_4 GND_12 K7
Out 1085RsBL FE— < REBOOT high A2 | ymvo_1 GND 13 |X10
B12 | vmvo_2 GND 14 ILL
causes all power _
M7 i
Input 1086RSB1 ——C"] |[POWER FAIL# rails to go low D1 |-AL
MLL =
VPUMP
for 200 mS GNDO. 2 ,:Allz
Input GrB1/I0124RsB1 HE2—< GNDQ 3 -
L10 | \srac GNDQ_4
o 200 Hz R35
Input GAB2/1069RSB1
p /\/\/\I A3P125_FG144 —
47.0K —
Out cpc2/io72rsBL H&— < [GREEN [ED#]
U9
K8
Out 1073rsBL HE—] — 5 |yee A
4 i 2
A3P125_FG144 3
GND T
RED_LED# and GREEN_LED# — 1o Technologic Systems Date March 22, 2015
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3.3V Supply

> :
POWER i C186
—O 1 uF
3.3V
—O
B2 u16 COIL3.3UH -
5 3 3.31V nominal
[EowER > : A vIN sw A ~ : ~ — 1 B3
L3
cl124 10 UF . . 10 uF 10 uF 180 c182
6.3V ___ 0.8V FB 47.0K 6.3V 6.3V
10 nF ca1 6 ) c30 c29 1 uF 1 uF
LOW VOLT#] > EN PGND
- 1 AGND — —
- FAN2002 7 — - -
DFN package R0
300 mohm max ON resistance —_ ’
< 100mV drop out @ 250 mA
L3 = LQH44PN3R3 p—
UV lockout is 2.3V -
Max. current = 1.7 Amps
FB6
POWER] [ >——5 Y, :
i c123 10uF
6.3V
10 nF IC?’B'
LDO —O 1.5V
U1l To FPGA Core
> Llvin vouT -2 ‘ -
1.5-5.5V 1.50V
3% C50
5 NClA— 1uF 1 clo6 1 cio7 oI cio8 1 cro9 I ciz6 1 ci1o7
EN — — — — — —
) 10 nF 10 nF 10 nF 10 nF 10 nF 10 nF
GND
- = = = = = Power Sequence

150 mA max load
100mV drop out

25 uS Turn-on

stable with 1 uF ceramic

LOW_VOLT# >

R36

1.8V Supply

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, the 1.0V rail is enabled

It also requires about 800 uSto ramp

CPU Reset# is asserted before 1.0V rail is enabled

1.0V Supply

0.5% tolerance

47.0K

2 to 4 mS delay

‘\H ’_

L/

For loads of 5mA to 200 mA

Resistors

LQH44PN100
= v COIL_10UH To CPU Core
POWER|[ > —— VY - 1.00V typ.
1 5 ~ Y\ . . . . . .
L C122 10 uF VIN Sw A & < [Lov]
i 6.3y 2.5-6.0V
10 nE - 10 uF 10 uF
c184 c183 c120 cl14
osv FBlL § ry P o3V
L L S {en c34 c35 1 UF 1 UF 10 nF 10 nF
- - >1.3V 2
GND — —
u21 TPS62200 = = B =
5 — R86
vee2— < [POWER - 39.0K

NC7Sz08

85% to 90% efficient

@ Power = 5V --> 4% worse

RR0510P-393-D

C118 C119

10 nF 10 nF

T —
I —

For loads of 2 mA to 200 mA
90% to 93% efficient (3.3V in)
@ Power = 5V --> 4% worse

R19
15.0K

Resistors

—O 1.8V
LQH44PN100 ————< 1.8V
u1s
COIL_10UH
1.80V typ.
LIVIN swi2 A : ] A
2.5-6.0V L2
§ R84 10 uF 10 uF c194 | c195 C196
4 39.0K 6.3V 6.3V o
0.5v FB
>—31en c36 c37 1 uF 1 uF 1 uF
>1.3V 5
GND — — — — —
TPS62200

0.5% tolerance

POWER

D3
L >|—‘ R47 ur
S AAN 2fvee
2 'l>|
470 RESET#
3
GND OD Output
POWER] [ >— BAT54-CC Il uF f STL001S 2.9V
R48 -
I c125 470 —
10 nF .
BT POR chip holds LOW_VOLT#
— low for 200 mS after
11 "VCC" rises above 2.9V
AVAVAY
1.50K

[Resoor] [ >—
R15
1.50K

"POWER" = 3.2V Trip
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Ersavi >

10/100 Ethernet

MDI O bus can not be
used until 100 uS after

Reset# is deasserted

MDCLK max is 2.5 MHz

PHY PU and PD resistors

are 67K ohm typical

CPU PU resistors are

70K typ. and 40K min.

LED1 = Activity/Link
LED2 = Speed 100 Mbit
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512 MB or 2 GB
NAND Hash

8K Byte

NVRAM
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Two 100-pin Off-board Connectors

All signals driving DIO on CN1 &
CN2 must be powered by the

"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

3.3V on CN2, or remain at OV until the

CN2 3.3V rail is > 3.0V

used to reboot the CPU

CN2 pin 27 should be connected

Right

oA Ae TS > — L H2— ] [EXT_ResETH to CN2 pin 33 on the base board Eimal [ >—
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I TYCO_100PIN I connector should have additional ESD
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Bus Control Max. load on JTAG_Vcc
B t St (CN2-79) is 20 mA
p Devices connected to this bus must never If Bus is not needed, the following
drive it when BUS_CS# is deasserted can be changed to DIO:
Mode 2 Boots from
(must be off within 30 nS of deassertion) - Bus Control signals
1 NAND Hash BUS DIR = MODE2 - MUX_ADOS thru 15
0 SD Card Devices must pull the BUS WAIT# line low

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"

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)

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)
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Pin 1 is the top left corner pin on the

connector. All of the pins on the left
are odd numbered. This may differ from
the connector manufacture’s datasheet.
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UART1

UART2
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UARTS

PC10, PC13,

These DIO have 1.8V levels

PC4, PC5, PC6
PC7, PC8, PC9

PC14

All other DIO uses 3.3V levels
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