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VDD_AN_ETH33 (20 |
127 I pey use pp 64 o c75 c76
126 VDD_RAM_25—— Vi 1 UF 1 uF
126 fpev usB DM VDD RAM 25175
R337 125 HOST PLL 182
AVAVAY, DEV_USB_RES svs pLL 18138
12.1K e ———
1 — ] A8V _—
- vDD_CORE_18 22 -
_________ 32
U DR T35 [ >——07 | UarT TxDO voD_coRe 1812
_________ 108 VDD_CORE_18
e o e voo-cone 1o 10/100 Ethernet
VDD_CORE 1828
______ 118 VDD_CORE_18 09
iGPI0 A281 >—218 Ispi_cso#  cpio_ A28 O A
______ 110 VDD_CORE_18
IGPIO_A291 [ »——-==2-SPI_CS1#  GPIO_A29
r=——= 117
1SPI_CLKI [ >——=="SPI_CLK GPIO_A27 27
oo 116 RX+ ETH
SR MOSL[ >— SPI_MOSI o 28
BRI_MISOI [ >—-251sp MiIso  GPIo_A26 4
- R105 RX+
e |24 100 S | rx-
== 7 > 22 co7
15¢1! — 7 1scL/GPIo_AL4
IS5 6 22 Re20 : | | 6 1rx_cT
SDA[>——{SDA/GPIO_A13 REF_RES AVAVAY, | ] = ALIGN AT
11.5K
— LU ALIGN |28
P 5
INT28![ >———>{ INT28/USB_INT RAM DO 74 )
GRIG_AG [ >—-2 INT20/GPIO_AO RAM D12 .
o | 72 —
ERIO_AL [ >—212 1 NT30/GPIO_AL RAM_D2 - [ 3
71 TX_CT
RAM D3L—— | ] boE Rx 1L
e 113 RAM_Da |9 10 nF -
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69 POE_TX
RAM_D5 1
68
1SPI0.AG [ >—214 1 125DR/GPIO_A3 RAM_D6 R104 2
RAM_D7 81— 100 TX- 9
______ 8 _| POE 45—
IGRIO_A15! ——12SSD/GPIO_A15 =
63 10
SpTg ATE [ O———21 12SWS/GPIO_A16 RAM_DS =~ | POE_781—
______ 10 RAM DO|F82——
IGPIO_A171[ >——=—{12SCK/GPIO_A17 RAM D10 8L
| e0
. RAM_D11 -2 Ra03 1L f) D+
------ 4 RAM_D12 R Green
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______ a4 RAM D13 }28— icpio_A22 [ >——"\\V\ LLED- sp 18
GO A231 —44 1| ED1/GPIO_A23 RAM D14 57 240
ARG BOUT [ O——28{ LED2/GPIO_A24 RAM_D15 |26 IDATA_[0Q: 151! —— 13 SHD (2
TAG I T N _ DALA_1D0: - B3V > RLED+ I
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R 14 fRIED-
e . 35 RAM_ADDO22—— 41ADD 00! caon
CONTRQI_25 [ >———==-V25_CONTROL e /.Y 1 ——
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34 1125 CONTROL RAM_ADD4 21— — 4 1ADD 04!
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——| RAM_ADD6 —=———]1ADD_06;
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PO R 3o 133K0Z0 > CLK_32768KHZ RAMLADDS 2? ] y
ISP AROUT | 120 RAM_ADD10 1ADD_10!
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LoD AL
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A uF 2 00— 4 | o . 104 RAM_WR# —————<__]'RAM, WR#
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ST10015-2.9V — <] LW VOLT# raLvelers - i 101 RAM_RAS# 8] [RAM RAS#
L TG TMs [0 yAc_TMs 701 o mmmmm-e .
e RAM_CAs# 12— IRAM. CAS#
— OD Output NTAGDIN' [ >—-—29517AG_DIN 50! o ——— = :
100 RAM_Cs# ==———<__|IRAM_CS#,
o—-3%4w6 00 T T
e . R287 99 RAM_CKE 21— ] iRAV CKE!
BYS_RESET# [ NV ITAG_RST#
1.50K e
RAM_CLK# 22— ] [RAM CLK#
RAM_CLK 23— JiRAM LK,
1I5AM RAN |
41 1 XTAL_25_OUT RAM_BAO FL—— ] :RAM. BAO,
_____ 1
42 RAM_BAL 28— ]'RAM_BAL
XTAL_25_IN
R451
RAM_DM0 22— ] IRAN DM
esok | x| e e
2 ne RAM_DM1 24— —— ] [RaM DT
122 Jyes pom 49! o .
erl STAR_ 8132 RAM_QS0 22— ]IRAM_ 930!
L] 4 1 TEST_MODE_EN RAM_Qs1 48— — T IRAM s
XTAL-HC49
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| | o > 8 8
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JTAG
16-pin
Header

WD RESET# [ >—8{ReseT#

1BQOT_SPL CLK! [ >——2]spi_cLk

BOOT. 5P1L MOsh [ >——=2{sPI_mosI
33v [ >——2133v

ICONSOLE RXD! [ >——21 RXD

15 =
5 s
13 sl

5 s
————<__]IMODE2,

3

HD_JTAG16_2009

R392 ~ — ==
TAG K T o—— ANV 6 1rek
240 TAC DI —4 o1
ITAG TS [ >——2{TMs
UTAG DouT[ >
Mode 1 Mode 2 Boots from
1 1 SPI Flash
1 0 SD Card
0 1 Off-board Flash
0 0 Off-board Flash

MODE1 and MODE?2 states
are latched when
CPU_RESET# is deasserted

Console always is enabled

Board ID bits

MODE1 = CONSOLE_TXD

FPGA with 8000 LUTSs

XP2-5 has:
5K LUTS 2 PLLs

12 18x18 Multipliers

9 blocks of 1Kx18 Block RAM

100 1/0 with 144 pin package
"instant ON" = about 1.5 mS
input PLL clock = 10 MHz min

Drives Transformer

Page 7 ——
IGRIO_A3|

Scan | sgaogHr—]

Lines | sanina—>— 116

PLD JTAG

Pin 54 Pin 138 Pin 71
(weak PU) (weak PD)
TS-7500 1 1
TS-7550 1 1
WM-7551 0 0
TS-7552 1 0
TS-7553 1 0
TS-7554 0 0
TS-7558 0 1
TS-7520 0 1
TS-4500 0 0
TS-7580 0 1

O O O r kB O B
e

Hex Pin 72 Pin 122
F Float
B Float
C Float
D 1
9 1
8 1
A 1
E 1
0 Float
E 1

Pin 107
(weak PU) IEFGA 25z [

1
El

ol
|

=1
<1
N

i
RED_FDHL >— 43

I 151

151 /B
=
N

LATTICE_XP2_144

7552 and 7553 FPGA pin 93 = MISO
TS-7554 = Softek TxPort001

UTAG DINI[ >
JTAG CLKI[ >
UTAG TMSI[ >
Eth Left LED
R395
IGPIO_A221I[ >—
240
R396
IGRI0 A231 > NN
Right LED 240

GND1
GND2
GND3
GND4
GND5
GND6
GND7
GND8
GND9
GND10
GND11
GND12
GND13
GND14
GND15

12
34
41
51
64
68
75
86
97
106
111
126
135
139

136 1ycco o o2 JUNRESET
128 lycco o o2 WD RESETA
112 lycco 1 1022 —— < 'EN S5 POWER!
10_cLK F—— < ]{SD0_CLK,
95 lveco 2 o3 SDL Clk
105 tycco 2 o < EbTud SD Card
70 === a
10 — < 'sppa
76 = -
vCeo_3 60 -
10— <55 B4 Interface
o4t ISP b3
63 SR.D2
VCCO_4 130 o __
To] = U 1~ kT
42 lveco_s 10_ctk < JinioneR!
49 lvcco s ockp®d —
Lo L3 5570
i
L X,
38 lvcco 6 102
\—< WARTL TXD!
Aveeo_7 J—G WART2 RXD!
14 fveco 7 o128
lop—C)XBEE XD
10_CLKF22—— (" |'XBEE RXDI
1oL50 WARTL RXD!
23 |\ce AUXL w 3 UARTZ TXR!
10
80 fvee_auxe o1 e
85 10_CLK 22— | ICAN_TXD!
VCC_AUX3 55 |
117 10 22—————< ] ICAN_RXD!
VCC_AUX4
o3 ()iIS0 485 TXOI
83 10— 111S0_485 RXDI
VCC_ITAG a7l oo .
10— LSO_485 TXEN,
opt
ol i o .
VCC_PLLO L7 1MQD BUSO_TXDI
67 | o o e
VCC_PLL_1 _I—G MOD_BUSO_RXDy
a | S IZDoEEoEE
10_CLK 4,—@ MO0 BUSO_TXEN!
10}-2
1043 ———— ] {iiob BUSZ_ Dy
24 1yee INTL oL ) MODBUSS RXDY
2o P R ————
VCC_INT2 0|43 |—< WOoD_BUS2_TXEN!
84 Jvee_INT3 18 R
8 10 WIOD_ BUST_ X0,
VCC_INT4 62 e
10_CLK <] 1MOD_BUSI_RXDi
o024 —<JiMoD BUSI_TXEW!
1
RN2-A
4.7K
2
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Micro SD Card Socket #0

133V [
2
S
1 . Q98
G
_______ , R340 is DMP2305
1SD_POWER# [ >——"\/\/\——% =
12.1K 5 60 mohm
ci’0 3
| 1
|1
1 uF R100
——VV\V—< ISD_RAIL_SINK#1
CN7 100
c93
=== 7 4 | |
IS0 DI >——'4DATA O VDD |
o s 1uF 4L
ISp D1 >——DATA_1 =
S e gav [
150 D2i >——24DATA 2 IS 330
GND S
[ Bl 2 LED_GREEN LED_RED LED_RED
SD_D3I[ >——=-DATA_3 A _| A _| A
-_— 9 LED6 \‘\‘ LED7 \‘\‘ LED8 \‘\‘
B0.CUE [ ——3{commanD 10 < « «
FRM2

|
ISDO_CLKI [ >——21cik FRM3 L1
12 R432 R433 R434
FRM4 240 240 240
CONN_MICRO_SD L

Micro SD Socket #1

CNB
———]iSD 33V
——— - 7 4
IS0 Do >——TLDpATA O VDD
€150
=== 8
155" B[ >——2{pATA 1 —| |—1
1 uF
155, D2i[ >——L{DATA 2 -
S ) oD 2
ISD_ D3I >——={DATA_3
_____ 3 FRM1 |2
ISD_CMDI [ >———=- COMMAND 10
FRM2
SDL K[ >——21cik FRM3 [-LL
FRM4 L2
CONN_MICRO_SD L
B3V [ T
! 3 c45
RN4-D RN4-B
4.7K 4.7K r
8 4 u12 AUF =
157C Sen | 6
RTC_Sch [ > , scL o
i 5 vee 8 B3
IRTC_SDA; [ > SDA
BAT 7 |
Lixin L ce3 L
.1 uF -
Yl —
—21xout GND |F— T
1 II:II 4 I
M41T00S — - O—+—T
12 pF -
_2] 13
R286
XTAL_SMT_8X3 1.50K

64 Mbyte

DDR1 SDRAM

T
1
u10 T 10 nF

RO
o
)]
Q
o
o

IS1

Inl

<1

a2y
L c82 49 1
-1 uF To-| VREF VCCINT =
—“5{DNU VCCINT {52 —
—— DNU VCCINT _
_______ "1
1ADD_[00:12] J— _ég NC VCCIO g
- ——NC VCCIO £E
VCCIO 61
VCCIO 15
re=—=—- VCCIO
1ARD_Q0! 210
)
|ADD— Al
bo 07 3 n2 Ne 22
iAQllQﬁ, = ﬁi NC ==
.AQQEQ.ﬁl 36 { A5 l
JADR 0 ETAA Lpos |18 < ]'RAM_0s0!
IADD_07 38 A7 [ladal 22U,
F 1 3 {521 e m———— e —
] Sohe ubes 24 lRaM 08T DAZ_DE BT
TADD 19"9 281h3 /
JADD_11, 4L 111 =
Aot 1512 DQO {5 DATALT,
—=L1INC/A13 DQ1 ¢ PAU\. i
DQ2 fDATA—05,
_____ . 26 DQ3 [ DATA_04
RAM BAO, [ >——=>-BA0 DQ4 5 :DAU\_@i
_____ : 07 DQ5 (2 IDATAZQ2y
IRAM_BA1, —~—BAl DQ6 75 PAU\.Q.M
DQ7 fDATA00,
RAM Mol [ >——2% Lom
----- 47 54 =
f 1 — ] ] A
RAM. DM1 UDM DQ8
EELE Dao |28 MOATA=09
pQio 2L DAIA_10,
______ 23 DQ11 (23 \DATA_LL]
IRAM RAS#I[ >———=20| RAS# DQ12 IDATALL2,
IRAM_RAS#, DO13 g% Pﬁw.13|
AW, CASHA [ ——22 cas# DQ14 |23 {DATA_14;
______ 2 DQ15 DATA_15,
IRANCWR# [ >——="0| WE#
_____ 1 " GNDIO |-
IRAM_CKE, > CKE GNDIO 55
GNDIO 58
______ . 6 GNDIO =7
(RAM_CLK#, [ > CLK# GNDIO
45 -1
R106 P> CLK onp L34 —
100 GND 48
. \ IRAN_Cs# [ >——2olcs# GND [-£8
IRAM_CLK!
DDR1_RAM _
o g RNL-C o .
13.3vi[ > 1 <] IMQDE2
4.7K
5 RNLB e .
1 <{__JICONSOLE_TXD;  (Model)
4.7K
RNI-A o ___ ,
1 2 <] ICONSOLE_RXD}
4.7K
S BRNLD o
[ 1 < JUTAG_TM™S!
4.7K
| RN3-A f—m—en
] ERU_TCK,
5 RN3B e
1 ] JTAG DIN!
4.7K
g RN3-C o __ ,
— <] 15CAN GUT 2!
4.7K
SBN3D .
<JICPU_CLKQUT!
4.7K
RN4-A
LA <) BUSH S
4.7K
5 RN4-C o __
[ 1 _JISCLY  12C bus
4.7K
R185
—— —AAA—<IER  (12C)
6.04K
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3.3V Regulator ==

L3
FB7 17 COIL3.3UH

BU[ D>— N ——s 2 vin swi3

C119 €100 c101

Lo Lo T o]
Im Imnp IlOnF IM Im

C102

10 nF

3.32V nominal

§
g

e —

ce8 4 1pIN

10 uF
10 uF 1
F8 6.3V
6 en PGND |2
FAN2002 7 —
DFN package

Cc29 c30
10 uF
R57 6.3V

15K

I —

C71

Ci121 .1 uF

.1 uF
10 nF

R91
4.75K

10 nF

‘\HL—.
‘\}_’O’__.
— —
t—f —

C113 l C79

‘\P_/\/\/\____/\/\/\__.

FPGA Core Ethernet
. 1.2V Reg. Analog 3.3V

RS0
2.00K €49

Us9 ———CO ETH_3.3V

== 1 N Uy
I 1
______ A UF Us6 L —0 Vi[> NN\ T VIN vour i < JIETR 33!
Low VOoLT# 4.70hm 1.8-6.0V 2%
LIvIN vouT |2 : —4INe L ca1
d8u[ > 1.5-6.0V 1.20v co4 10 uF
R341 4 2% FT - 1 uF 3 6.3V
12.1K ECO 3% LP 7 7 7 7 7 7 < Ju.zv EN 2
Low = LP R54 | | | GND
0.20 —
b SN -
GND |2 c73 - XC6221B332MR L
| | o 51 c117 S €106 €107 c108 —
.1 uF .1 uF
R175 NCP585D-1.2V 10 nF 10 nF 10 nF 10 nF
18.2K c24
10 uF — L L L L
u26 B B
. vee F———<_ 133V
2 4
1 2.5V Requlator
1 .
NC75Z125 -
RO9
B3V NV
1 ohm

1.8V Regulator e

100
Est. 100 mA load

3 . _
u19 L2 |
FB6 COIL3.3UH 1.84V nominal FB10 Measured 420 mA load
= 5 3 ) i ===
By >—"mn 7 VIN sw Y T T T Y < Ju.svi R55 €69 c52 c118 60
‘ | | | | 0.20 .1 uF .1 uF .1 uF
J— ca7 4 fpiN 10 nF
1 e 0 %SOF J» c81 c109 c110 LCMl L C53 C54 L C55 C115
10 uF du
] FB , 10 uF 10 uF R58 1UF A1 uF AU 1 uF — — — -
i3.3v >——EN PGND 15K 10 nF 10 nF 10 nF 10 nF c23 B B B B
- AGND — —

10 uF
FAN2002 7 — | —
DFN package -

R87
11.0K
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5V Power Supply (2.0 Amps)

Technologic Systems

Date: May 6, 2012

Title:

VIN
j—@ VIN T
¢35
PF3 g ci85
u21
PTC_1.5A_33V FB9 47 UF
Input Power @i — ] B
q22av %— == ' 7 VIN vee 3.3nF
4.5V-42V
TVS10 c198 1 cioea R70 LA R/\62/\ I
10 uF — 91.0K ‘
¥ 1 uF 11 3.24K
\ 50V du ADJ 3.
AN L
L 2] L
TVS-28V — RT 6 s71H
- 1 FET_GATE Q12
— - "‘V} DMP4051 SV
1 5
— s 3|D L4
CUR_SENSE —_—
4 Y Y\
- —leND 15 uH . . ¢ B
PTC_1.5A_33V 9
1.5A_ —2 1 paD 3 D90
— \ — ' (] '\EUSEDL_VPLUS! 1.25v FB R145 C184 l + .063 hole
ooy TS — —AN\NN\— —! R88 €20 €99
= A ok 470 uF GND
TVS11 LM25085MY : 3.3 nF 10 uF 6.3V
N— + C124 p— 1 cies 6.3V
AS N 100 uF | oaw f —L =
50V sov -
TVS-28V —
R63
— 3.24K
PF4 PF2 -
PTC_1.5A_33V PTC_1.5A_33V
tisERA NpLUE [ Oo—— \_— M — <) EREROFLE
TVS12 ‘
PF5 AN c125
+
PTC_1.5A_33V —\
________ — = AS 100 uF
IFUSED4 VPLUS! D——%—— 50V
TVS-28V
1 -
PF6 =
PTC_1.5A_33V
IFUsEps VPiUS| [ >——1 \  ———
N t Rail for ADC Op A
NEG
R398 -0.25V T
i —\NVN T <Jieevi (To U4)
| 240
| :
1 BAV99-2 c39 I ¢33 D17
D22 1uF [ 10uF Elz 200 mA
6.3V 30V
c40
R397
__________ 3
(from FPGA) BU N E [O—AN—— ] = v l| ’
240
.1 uF
?|
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RS-232 Transcelver

RS-485 Driver

MOD Bus #0

MoD BUSO_TXDI [ >

IMOD BUSO_RXD 5Vi [ >

IMOD_BUSO_TXEN' [ >

ua1
1l
16
c96 Vee < !§V|
3.3V 5V e i
. co1
90
<|>—3. c1- 1 uF :|: -1 uF
—41 o
C50 1 2
Level shifter Lm -
L. 2
P 11 14
r Us1 WARTL TXB [ fi>o
1 LA Ty TR 1 10 7
DIR ——— URRTZTXDI [ > B
— (20— 337 sane 2>
- 19 |— vee —<:|
L 1945
12 13
R1
UARTL RXDI >——21A1 B1|L8 B 9 M
WARTL RXD. 9 - 8 ’
R 3 17 [ &2
UARTZ D O>——23Ha2 2
IVMOD BUS2_RXDIL >——2{A3 B3|F8— <] IMOD_BUS2_RXD_5V v
------------------- 15 1
MOD BUSI_RXDI[ >——2A4 BaH5 — )'MOD_BUST RXD_5Vi GND
IMOD_BUSO_RXD) 8 1ps5 B5 |14 IMOD_BUSO_RXD_5V) coz DB-9M
IMOD_BUSO_RXD i
[ttty 7 13 BT B ST 1 -1 uF
1SD_RAIL SINK#I [ >—— A6 B6 IEN_SD_POWER! $P202 — —Ll1x+_(ocp)
EQF:’EEZE:EZR_TVEE: D—_B A7 B7 1_2—<:| NETG:D-RT\ZE: 4} SIPEX _6 TX- (DSR)
VhEA RESETH 9 11 IToe A RESET Even - -
\FPGA_RESET#I [ >——2 A8 B8|-LL—\FPGA RESET 5v# 4 o OTR)
10
GND —2 1RX-_(RI)
74LVC245
- 3 1xD
ZRrTS
21 RxD 10
8 FRAMEL
cTS
—5f6ND FRAME2 2L
f CON-DB9
-
RS-485 Driver
T ' By
R343 i C143
12.1K .1 uF
ui4 R132
649
IMOD_BUSL XD [ > A 7xD vee 2 - 2
FB22
P e e bl 1
(MOD BUS1_RXD_5Vi[ > RXD X+ -8 ~ 1l6ND
_________ 600 ohm
WO BUST_TXEN! [ 3 Txen oz 2| anp
Riss | 0 m===-= 1 3
iL$ Bio_41} MODE
L 29 rxen#  GND |2 60.4 4
DATA+
SP4S5EEN — s ) > RS-485
= DATA
2200 IHS DIo i[> I 6 12v-2av
60.4 71 10v-24v
FB23 8 | enp
Y Y\ l
500 ohm — RJ45_MOD_BUS_RA
R121

649 .
111 ohm equivalent

termination

A
|

MOD_BUS?_ TXDi[ >

MOD_BUS? RXD Vi[>

MOD BUS2_TXEN![ >

r < ESVI
R302 i c167
12.1K A uF
16 R135
649
4 8 —
TXD vee -
FB24 4
1
RXD r |8 =— Y -
3 600 ohm 2
TXEN wloZ GND
2 5 S04 ST 3 | wooe
L — 20 RXEN# GND . ,
DATA+
s > RS-485
SP485EEN — DATA.
R202 B DIo_ 11} [ 6 11ov-24v
604 71 10v-24v
i 8 1eND
Y Y\ l
€00 ohm — RJ45_MOD_BUS_RA
R134
649 )
111 ohm equivalent
termination
-
RS-485 Driver
R345 i c152
12.1K ThE
u1s R131
649
4 8
TXD vee
- FB20 J3
L rxD 6 | ~
x 1l6ND
3 600 ohm 5
TXEN wloZ GND
rR192 | ______ . .
L 29rxen#  GND |2 60.4 ILS DIO_42,[ > MODE
4 DATA+ >
RS-485
SP485EEN — .
R194 IHS D10 10! [ > 6 11ov-24v
60.4 .
12V-24v
FB21 .
€00 ohm
— RJ45_MOD_BUS_RA
R130
649 )
111 ohm equivalent
termination
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CAN Activity
LED

3.3y
R431
240
I
A
LED_TH_GRN
\4\4 Green
LED39 | K
ICAN_RXD]

Opto-Isolated Power

R56

B O—ANNVN—

0.20

o

BO520LW = 300 mV @ 100 mA
BAT54 = 800 mV @ 100 mA

D11
6.5V

LP2985-50DBVR

e E—
o~ LCZLQQ

Schottky Rect.
10 uF
25V

REG5V [—

and Isolated CAN

U4
L3 1en FIL
GND

LP2985-5V

—_—
D T1
Q94
E} 1 6
G 2 . 5
] 3:4s
S 3 Ratio 4
—_
1 | g @
B D .1 uF
|_ Q95
] k»} L
\BUF_PHASE 1i H -
S
FET_A0O3422
U46
BU [ >—Lvee A VCC_B

INA

{> ouTB

OUTA<]7INB

GND_A

GND_B

4
sink 4 mA max.

SI8421A

Si8421AB

ISO 5V

up to

150 mA T

0!

—— “ SO COMMON

10 uF
6.3V T
< J11S0_COMMONI

Isolated GND

CAN Tranceiver

fL C165

7 — .1 uF

i <] 1S075V;
i c89

CAN Term

R108
— .1 uF O O
u11 T 124
SEL vee F—
XD CANH L <] 1SO_CAN_H!
6
RXD CANLFE— : T < JMSO_GAN_|;
2
VREF GND ‘ _______ _
1 ——<_]1SO_COMMONI
TIAL050 TVS89
R66 R67
3.24K 3.24K 24V
I | 26V clamp

l C155

.1 uF

NUP2105L
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|solated RS-232 and RS-485

RS-232

Transceiver

u40

16 mm e
Lcmo Ve i i CHR0-2%

.1 uF T 1 uF
— cos
u47
J: c161 Vi 2—
BY [ >——Lvee A vee_H———~ 505w A uF
5l

B8 BATH 2 ] >—oura T 1] o 11 ok ar

—————————— 3 6
1S0_ 232 RXD 50 [ >——2- OUTA<]iINB e I T Y I R
12 o@ 13 CJISO_Z52 R

- 9 o@ 8
—21GND_A GND BF2——— < JUSO_COMMON!
I__6 V-
onpls
RS-485 LEDs v
— c164
S|842 1AB AUF SP202
BaV[ > | SIPEX
R401
R400
240 240
[}
LED_TH_AMB A A
- Amber LED_TH_GRN
\4\4 Green
LED15 | K LED38 | K
\BUF_150 485 TXD} R S _ 4 8 5
11SO_485 RXDI

B> Transceiver

L C156 u48
L uF B 7 T 1150 5V
1lvee A vee B F— I
= cis7 - 485 Term
77.1 uF 12.1K R64
BUF_ (50 485 DO 2 INA {>OUTB N u1s 324K o0 RW0T
4 1xp vee e — 124
150 285 XD, 57 I >—310uTA INB Fo— L rxD 6 ‘ “““
USO_485 RXD, _5V! X+ - < USO_485+!
Sloven =
TXEN - loZ % <] 0s0_485
—2{GND_A GND BP———— —20{ RXEN#  GND |2
R65
3.24K
SPASSEEN
SI8421A
= & < ]iSO_COMMONI

u49 I
J— 1 8 J» C158
IBVI[ >——=1VvCC_A vee B —

I§0_ 485 TR [ 2 Ina %owa -
OUTA<]7INB6—

—=1GND_A GND_B|>—
SI8421A

|
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USB Power Switch USB ports

—
L e
2 USB1
) 4% TS0 3 [ OO A Single
1 QU9
R339 /1M WUSR_HOSTO Rl ‘ N Pl Vertical
UsE 5 o[> AN B! & ) pup23os USE BV [ D>—— " —— USB
12.1K H O O VS92 | |
L 60 mohm 2 4 1 5
5 5v FRAMEL
cas 3 D1 D2 5 .
e 1 D- FRAME2
AuF O O Isvil_> v+ 3 7
3o D+ FRAME3
CisR. sy c46 4 1GND FRAME4 2
AuF BGX50A
- CONN_USB_VERTICAL
USB2
Internal Single
Vertical
8
USB
FB13 L ng ________ " 1lsy FRAMEL -2
S [ Oo——— 3] iUSE HOSTL M) ) .
— o ; D- FRAME2
. (USB HOSTL B[ > ' 1 3 1o+ FRAME3 -2
FRAME
—2 FRAME [-2 ‘ 41 GND FRAME4 2
’ FRAME 22
8 FRAME [£2
TVS93 2| 4| CONN_USB_VERTICAL
femp Sensor = o L I
- BV v
L —3eND
=== ces L IERAMEI. >——
TG 13.3vi Il UF — BGX50A -
cos5 -
.1 uF
U20 I —
—5 {ALERT Voo —
= 6 ApD |2
SDA[ >——sDA
Zero suffix has
5 O>——4scL GND |2
address at 100 1001
M73 L
LM73CIMK-0 ) Best to Reset after
all power cycles
Set PD bit, Wait 50 mS
Then clear PD bit
swi1 L
e G VTS O O <] iMODEZ,
2
3  —
4 ——)
PUSHSW_RT — —
] IERAME!
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2 Isolated Inputs
PLD

] I I I I
o mm = . 24 veelo 2
IMAX_JTAG TCK[  >——=TCK VCCIO ié C140 €139 c148 c147 c141 c142
———————— 23 vcelo
WA ITAG DIN![ >——=TDI 59 1UF 1UF 1UF 1UF 1UF 1UF
JT AG _________ - veelo 25 -
s A 50 KHz Bandwidth
WEX T3E Ta>——22{ws ] = = = = == = y a Wi
SYS_RESET# sets all VCCINT (23
- VCCINT
re-=—== - 33|, s _____
Outputs deasserted BYS RESETH[ > ; 10 10— JISGANINT! (Data to FPGA)
except for RED_LED# SN O ! Dj_zo 10 Lk 22— SEAN CIKI
ISCAN_QUT i} [ >—— e -—
Does not affect NV Flag ISCAN OUT 2! [ 14 |1 ko o2 — eI EN
FPGA A i 1024 6L CHE BN
\SCAN_QUT_3! s btz EN
S 210 10-22-—<C_JiCLCH3 EN. Current Loop
can | _______ | 56 r—————— )
p cvele cl NV Fl ISCAN_ADD 0! [ >———=210 o= —C L Ci4 BN |
ower cle clears a etpelntntinliysain
Y g Interface ISCAN DD, 1! >——2110 olLsz R T Enables
ISAAN ARD | 1 - S e
SANADR AL >———10 10128 iCLCHe_EN! NSETE :
SCANAPD AL ) | o 10 22—@ {1 CH7 EN! USO_INPUL > T
ISCAN_ADD 4 >—| 66— e BN
| —io © CLOHEEN — 1| BAves-2
........ —i0 . XA 0011 o
ELs ouL Lt —2io 10| 22— JEN_HS OUT 2
T lo 4L IENFS OUT 3
yigengeluylyel gl R144
EN IS 00T 3 >———221ciks 1020 — < EN HS OUT 4 3 140
X 1§ 00T 21 [ >———cika e High Side 1SO IN #1
ELIS O0Ca —210 lo ——<C BN BS OUT 5 _ \V/ —
EX IS oo eI >———io o, Ewssours | Switch Enables
10 -=2——< T EN_HS O0L T
ENISOUE T 19 1o 10— < JIEN HS OUT & 2 Qs_J2
R > 3%y 197 mmme———a 1
EN LS. QUL 6 1'° 1021 IEN_HS OUT a1 b BC857C op1
JENLs QUL Il a7 | 101-2——JEN 1S OUT 10 Tvs61
EN LS OUT 10/ >———"10 108 — ) EN HS OUT 11! N — 3 N G 1
-------- 5 — — 1 -
(EN_LS OUT 11! >——‘112 10 IO_|_<:| 55" A EDA AS 5;?50}( [
EN LS OUT 12/ >——=110 4 g gy
EN_LS OUT L 10— &DO_FAULT_(ED#!
-------- 1 42 S moEEmEE TVS-30V_SMA
e o2 Jeoteuneon | LEDS : ; LS
Low Side EN. LS. OUT 14 >———~I0 1ol83 - 6.04K ; 1SO_INL 5VI
EN LS OUT 18] >—— 49,4 10|24
Switch LIS OTCE >——2H10 |85 RSO SeMI O H I : b ropaLTb R122
EN s ouT 17 [ >———30 0 95 eyl R12
slpungslyugnlpulpmgel 10 ———<_J|EN LS OUT 42!
Enables IEN s Ut 8l >——310 1028 ¢ ]EN LS OUT 41! FOD817DSD
N LS ST B [ 29|, 10— < JIEN S TOUT 40!
e e e o — —_
IEN LS OUT 0l [ >———28 410 ; )
EN LS O0T 20 >———210 o2 Ao Low Side
IEN (S OUT 22 1 38 90 IEN TS OUT 3¢ | .
BRI 210 o CJBlIs o Switch
EN LS o0 >——231i0 a6 iENLLS OUT 37
IEN_LS_OUT_23 - IS o |
________ 10f———<_JIEN IS OUT 36
IEN LS OUT 24l >———210 ST Enables
IEN [s OuT 25l >—— 810 o8 — JEN IS OUT 38
EN IS o028 o— 30 10 %—G (EN 1S OUT 34!
N . 75 10~—=—<_JEN LS OuT 33!
>— S TS
ENLLS QUL 2% 0 1'° 1028 < iEN TS OUT 32!
EN_Ls oUT 28[ >————I0 CS TR
I\ L5 OUT 28l [ >———2H10 10 -2f——— NS OUT 3
100 410 10— JENLS OUT 30! | BAves-2
D21
89 16N GND (2 S Z
79 GND GND 32 R143
93 | GND GND 75 140
GND GND 3
= = \VA ISO IN #2
2 Q16_|2
1 BC857C
oP2
TVS62
N— ——
N\ 3 . B
A |
25.5K
Power Cycle i :
66 Outputs to write . T

R184 O

6.04K

8 bits of Input =

6.04K < JUSO_IN2 5V
Detect —<CJ83@ 8 Inputs to read ReBoot Flag LU RB O , L o %2&53
Power Cycle L

330 [ >———2{vee | 1 = Soft Reset
I | 6 PLD Version 2 = WatchDog
- | 2 NV ReBoot Flag 3=7
Zeros out ReBoot Flag Technologic Systems Date: May 6, 2012

Title: TS-7580 PLD and Isolated Dig. Inputs

Reg. = 66 + ReBoot Flag = 68 bits total
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u34

MUXes for Scanning Inputs

N B Bio_fiC >——vo vee —T Jigvt
C146

N FS DIo- o) >——221v7

f—o EN#

ouTt

R124

74HC251

u37

IS DIO_T5 [ Oo——
iR 18 Big_ i >——
IR Rig A o——2
iR LS DI T8
iR 1S Big_ig, o

-------- 14
INLSDIo 201 >——
N LS Dio_21 3
Fem o n 12

—

YO vcC

ouTt

ouT#

EN# GND

ANNN—5—<CJECANIN D,
649
R249
ouT o8 1.50K

- T

ij,—/\j BV
C41

.1 uF

2 ANN——— JI5EANIN 3!
649
R246
6 1.50K

74HC251

U39

IN_LS_Dio_an >——H
iN 15 Dio_ 3 o——
AN 15 Dio 331 >——4
NS DIo3a >——
iN 15 Dio_35) —2-
IN_LS_Dio_361 >—H

YO VCC —

ouTt

ouT#

EN# GND

2 ANNN——<JiscaN_IN 5,
649
R244
06 1.50K

74HC251

NSO >——v3

U35

EN#

vee iT/:l 5V
145

OUT# 02—

out A/NN——<JIscAN_IN 1!
649
R248
6 1.50K

- T

u3s

74HC251

P = — T 4
UNLS DIO_23[ >—
N 18 DIo_24 [ >——
o= == 1
UN_LS_DIO_ 261 >—
UN LS DIO_27, 15

N 1§ DIo_26 [ >——H

P 1 13

N LS DI0_30i -2

EN#

VCC|—

ouTt

74HC251

u33

= ANN—— 1 5CAN_IN 4!
649
R245
oUT# 06 1.50K

- T

PUsH_swa# [ O——Hvo

f—o EN#

VCC|—

ouTt

ouT#

GND

74HC251

U36

MNISDIoE L >——3Hv1

N 18 Dig_fo >——{v3
UN LS DIo_i1 -

f—o EN#

vee £TG BV
Cl144

ot AAA—
649
ouT# 08— 1.50K

- T

74HC251

u32

P L] 4
UN_LS_DIQ 371 [ >———
iR 1551036 [ ——

N 1S Dio_g9i [ >——2

NS DO AG >——H
N LS DIO_41; 2]
N5 Dio_azi [ >—
N LS DIO_43; 2

12 |

EN#

vee ijL—G

ouTt

R133

649

OUT# 02—

- T

74HC251
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8 Channels of

12-bit A/D

ADC notes

Input Imedance = >110 Kohm

TVS adds 1000-3000 pF

typ. MUX ON resistance = 120 ohm

typ. Delta between chan = 10 ohm

Precision 3.3V Reg.
D
D u23
R ) 1 5 3.300V  0.5% tolerance
— 2 A=&xFyr 0 _____ VIN 3.3v
Gl e — 2] & CLCH RN —~——21 o T
s RO7
S | i 3 4 R53
Vi[> AVAVAY, EN NC 0.20 R52
4.70hm GND 2.00K
D s c21 2 | LP2980A-3.3 :
10 uF _L c22 Y%
o | [ T e e e 6.3V i
LLCHLEN > 2 1 G CLCH3 BN [— 5 G 10 uF
s $ 12-bit ADC
s -
PMGD370XN \VA PNGD370XN
R59
15K
ca7
co8 -——|
| |
| | .1 uF
R174 R173 R172 R169 -1 uF
18.2K 18.2K 18.2K 18.2K 0-3.3V levels u25 1
u27 5 va |\
3 \1\ . R197 . cLk FA———11A0¢ Sk
R372 16 fyce B 11, i VIN cs# 8 IAGC_CSH!
+ ] 4
/2 LMV321_DCK 60.4 ; ‘ADC_Cs¢#
100K DATA2———< 'ADC DATAI
| 13|, N e S L c104 GND ARCDATA
—_ 1
R113 R114 R115 R116 14, S0 ChaRG MUX AC RO TR 2 ADCIZ1S021
220 220 220 220 R373 | o120 o5C UK AT : R291 10 nF
15 <_Jwanc mux at! 3.00K
y2 |, T
100K 12 52 ———C{ADG MUK 22! %
| Y3
S5 , R374 1lva EN# -2
5
1ADC_CHRI[ > 100K s
R375 21v6 eno Q20
BECEE e - i
_____ X | 00K 5 Op Amp gain =1 or 6
boc.cha [ 74HCTA4051 VA4
,\33'\7/6\1 Gain = 6 for 0-5V range
G
_____ 100K
1ADC_CHAI[ > 1 s
R377
1ADC_CHe; [ NN 8 ——<__J1ADC_GAIN 6Xi
100K D
R168
18.2K
_____ R378 G
ORTITH D NV
100K i% 4 S
R379 o167 o166 o168 \VA PMGD370XN
----- 1
1ADC_CHE [ > /\1/0\o/|<\l 18.2K 18.2K 18.2K ~o
0.0
R117 R118
220 220 v
Q23 Q24
6 1ADC_CHII [ >— BRC_CHA [ >— BDC TS [ — 1ADC_CHAl [ >— 1ADC_CHBI [ >— BDC.CAE [ >— 1ADC_CH7I [ >— BDC_ T8 [ >—
D D
G GHRTER [ 2| . LA B! [ 2| . TVS41 TVS42 TVS15 TVS16 TVS17 TVS18 TVS39 TVS40
CEEnE s N\ N\ N\ N\ N\ N\ N\ N\
3 TVS-30V_SMA TVS-30V_SMA TVS-30V_SMA TVS-30V_SMA TVS-30V_SMA TVS-30V_SMA TVS-30V_SMA TVS-30V_SMA
D D
ST T ST e A g SR I
S 4 S p—
PMGD370XN % PMGD370XN
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Gain = 3.3

10-bit DAC Outputs

R360
NV
100K
R466
R110
A
47 42.2K /\{X\l
c149 ~100
| F— A<
: 47 J 124
300 Hz low pass filter LU L cis0
3.3nF RL11
2 4
e, R305 R303 . oL 124
Pwi 0; > AAAY AAYAY +
12.1K ! 12.1K | P sz R196
L c178 J» ci71 AVAYAY <_]DAC CH,
47 nF 47 nF < 50.4

! l

Input bias current = 250 nA max
20 typ.

Gain

R464

LM324 has 32V supply range

Needs 2V head room on top rail
Sink/Source 20 mA

3.3

R382

I AN

300 Hz low pass filter

—\VV\
l 100K
C182

3.3 nF

0-10V Out

9 > 8 R192
R348 R349 u9-C CJ'DAC CHa!
—= =1 10 SR
w2 [ A T A T * " 324 60.4
12.1K 12.1K
L C174 L C175
47 nF 47 nF R191
60.4
DAC_CH4
Input bias current = 250 nA max TVS90 2| 4|
20 typ D1 D2
Wi v

—— GND
C166
BGX50A

1
lm =

Gain = 3.3

R467 R361
AAAY, ——VV\
% 42.2K l 100K
Cc181
3.3nF
300 Hz low pass filter 0-10V Out
6 > , R198
. R311 R306 U9-B , <JIDAC_CH2)
BWM 3y [ A 7 A i 2" Lmaza 60.4 I
12.1K 12.1K
[.. [..
n n
AVAYAY
l l 60.4
— ] 'DAC.CHL
Input bias current = 250 nA max TVS91 2| 4|
20 typ D1 D2
VN v

——GND
C192

1w BGX50A
50V

Gain = 3.3

R465 R383
C183
3.3 nF
300 Hz low pass filter 0-10V Out
s . 13 |7 14 R190
_____ R34 R347 U9-D ~ <] IDAG_CH4
BWN 3 [ ’\1/2\1/K\/ T ’\1/2\1/K\/ T L~ vz 60.4 I
L C176 J» C177

47 nF

l

47 nF

Input bias current = 250 nA max

20 typ.

R189

60.4
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High-Side Switch

Source 500 mA

EUSEDI_VPLUS! [ > :
R158
18.2K
R335 ! . 2 |s 80 mohm
NV sAH 3ov
| 12.1K »} DMP3098L
3 = Q40
________ R336 1 5
ENHTOUT [ — Q31 3

Max. Input = 30V N ?334
L

TVS-30V_SMA

High-Side Switch

Source 500 mA

IFUSED?_VPLUS! > i
R156
18.2K
R322 2 |s 80 mohm
AN A 3
12.1K ¢
) l-B- DMP3098L
= Q45

________ R321 1 5
EN AS 00T 41 [ —— AAA— 026 3

I
Max. Input = 30V N ?304
L

TVS-30V_SMA

High Side Switches

High-Side Switch

Source 500 mA

80 mohm
30V

DMP3098L
Q41

iBs D10 2 [ | ANN—J N 5 Bio_21
Max. Input = 30V TVS25
\ZS\ P
TVS-30V_SMA 4L

High-Side Switch

Source 500 mA

80 mohm
30V

DMP3098L
Q44

A\

TVS-30V_SMA

[
Max. Input = 30V \_ TVS64 $
1

High-Side Switch

Source 500 mA

A\

TVS-30V_SMA

Max. Input = 30V \_ TVS35 $
1

High-Side Switch
Source 500 mA

FUSEDL VPLUS; [ >

———————— T
R162
18.2K
R326 2 |s
ANNN—

H
»-} DMP3098L
|_

|_
»} DMP3098L
= Q43

£S BierE (O | AN B
Max. Input = 30V \__TLSSB o
VAN
TVS-30V_SMA é
Technologic Systems Date May 6, 2012
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High-Side Switch

Source 500 mA

[L—L5 =L A ) A

R170
18.2K

1

2
S H 30V
Q DMP3098L
= Q39
D
3

|

R362

Max. Input = 30V

TVS-30V_SMA

High-Side Switch

A\

TVS19

100K

R344
12.1K

T——WA—

Source 1000 mA

S 80 mohm

e
ANN——J I 1S DIo_7!

IFUSED4_VPLUSI[ >
R163
18.2K
R319
12.1K 1

R308

1

2

30V

1 T
Q} DMP3098L
€190 = Qa7

T auF D

Q35

|

3

yalm
»} DMP3098L
= Q48
80 imohm

D

D91

‘ R366

Max. Input = 30V

TVS63

TVS-30V_SMA

N\

100K

R307
12.1K

High Side Switches

High-Side Switch
Source 500 mA

High-Side Switch

Source 1000 mA

"""" EREGCHE [ |
R171
18.2K R164 2 Is
fa13 2 g 80 mohm 18.2K - yalm
)\ 1 - - 30V R316 2 |s Q} DMP3098L
12.1K f’} DMP3098L : 5] . D Q46
= - Q38 12.1K @} DMP3098L. 3

————————— R312 Q25 s [, R315 1 33 1 C197 o2

EvHs Ut Bl o——AAN— ENHS OUTSi > — — AAA— © — 3|”

12.1K ’—‘ 12.1K '50‘\‘/
| 7
D73 — *
| D93
------ . R gy R364
iHs p1o_8l [ > | ~ Wuuu@.& LTINS | I N IS T
100K
Max. Input = 30V | TVS26 e Max. Input = 30V TVS20
AS\ o . P B \_\ ?2011K
TVS-30V_SMA AS
é TVS-30V_SMA L
Source 1000 mA
IFUSEDS_VPLUS!I[ > |
2 |s
i%ele : /1]
R320 ' @} DMP3098L
2 |s 80 mohm o0
12.1K 1 L 7 oy 5P
G
»} DMP3098L
1 c196 = Q49
R309 [ .1uF 3 D
BN T 00T 3T [ — — AAA— s oY
12.1K T |
* D92
‘ R365
IHs pio 11l [ | ~ A/NN\N——J IN_HS Dio_11)
100K
Max. Input = 30V TVS77
\ZS\ 121K
TVS-30V_SMA L
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Low-Side Switch
Sinks 500 mA

$ R279
1.50K
i < JlNsTDIo !
* D46
isoio. 11> ‘ :
D
Max. Input = 30V | TVS58 Q70 {:
A\ Y T ¥ = bt v
TVS-30V_SWA s FET_A03422

Low-Side Switch
Sinks 500 mA

Lsoo e [ >
Max. Input = 30V

TVS-30V_SMA

R282
1.50K
i < JINCLSTDIo 4

* D48
~ 1
D

TVS56 Q65 L

AN o

ék L L/C EN 1S OUT_ 4l
S
FET_A03422

Low Side Switches

Low-Side Switch
Sinks 500 mA

D
Max. Input = 30V \_ TVS27 Q71 5
N {j : ELI{ 502
TVS-30V_SMA s FET_AO03422

Low-Side Switch
Sinks 500 mA

B[ >——
$ R283
1.50K
i < JNNLS DIO 8!

* D49
LS Do 5 [ ‘ |
D

Max. Input = 30V TVS65 Q69 5

N {ﬂ

AS L L/C EEN LS QUT 5!
TVS-30V_SMA s FET_AO3422

Low-Side Switch
Sinks 500 mA

i5Vi
R281
1.50K

lw)
i
~

Max. Input = 30V \_
L

TVS-30V_SMA

72
©
151 ) S p—
- ~J ENIS00T
S
FET_A03422

Low-Side Switch
Sinks 500 mA

Max. Input = 30V

TVS-30V_SMA

FET_AO3422
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Low-Side Switch
Sinks 500 mA

$R273
1.50K
i N W ok
* D57
IS0 7 > ! !
D
Max. Input = 30V ™
. {—H A
AS - EN LS OUT 7i
TVS-30V_SMA S FET_A03422

Low-Side Switch
Sinks 500 mA

Max. Input = 30V “_
VA

TVS-30V_SMA

R276
1.50K
i < JUIN_LS_DIO_10i
* D52
~ 1
D
Q77 _|
{_B' 6 I ENISATT
— —CJ N LS. OUT 10
S
FET_AO03422

Low Side Switches

Low-Side Switch
Sinks 500 mA

Max. Input = 30V

TVS-30V_SMA

R274
1.50K
i < JUNCLSDIO 8!
!+! D56
~ 1
D
TVS30 Q75 L
NN o
ZS L L/C IEN LS OUT 8i
S
FET_A03422

Low-Side Switch
Sinks 500 mA

Max. Input = 30V

TVS-30V_SMA

R277
1.50K
i < JUNCLS DIO_1di
!}! D53
~ 1
D
TVS68 Q78 L
N~ o
AS L L/C EN 1S OUT 11!
S
FET_A03422

Low-Side Switch

Max. Input = 30V

Sinks 500 mA

5[ >—
R275
1.50K
!}! D55
— N 1
D
TVS31 Qe 1]
W\ %:4ﬂ G
AN B
s
TVS-30V_SMA FET_AO3422

EN LS OUT 9l

Low-Side Switch

Sinks 500 mA

i < JUN 1S DIO_12
L$ bio_ 2} [ > ‘ .
Max. Input = 30V Tver Q79 D—|
P \‘--\\ %:4H ________
AS LS ENSTOUT IR
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Low-Side Switch
Sinks 500 mA

Byl >—
$R267
1.50K
i < JON'LS DIO_13
* D63
iLs Dio_13,[ > ‘ !
D
80
Max. Input = 30V N B
N\ i G  —IEN LS OUT 13 |
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Low-Side Switch
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Low-Side Switch
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Low-Side Switch
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Low-Side Switch
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Low-Side Switch
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LED Buffers
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