POE Side

48V DC Input

Reqg. 24V Out

— 0
. 0
BAVO9
D40
, ——0
3 |>| — TVS41 c31 R4 24V
| | = <:| L7 BiTial
v P
FB6 L|<} 1 N ( 47|O |pF o /_PLUS;
POE_+I[_ > 08 I I I I 80V l/)
TVS-58V I c22 J;l- c25
L L | s os 1048 — 00w
c35 c36 c54 c40 .. 50V
1uF 1uF ’H 50V
1 uF 15 uF
J» TVS-58V T 100V T 100V T 100V é %_ 3 A
100V P mm— . mp -
cs3 \__\ e f =
1 1uF TVS40 AS - >
100V 2 5 200 KHz typ. )
3 4 g 12v — -
[ T —_— | ]
TRANS_FET_FDC2512 |
FB5 R409 R410
I 25.5K 25.5K 150V
PoE [ > Y (PQE_GNDI [ >— R95
3| Q2 64.9K
v o— 1 i
Green T T
A LED 2
LED2 R184
L R90 RO1 RO2 6.04K ‘
0.10 0.10 0.10
R408
R74 R277 25 5K
115K | BAVO9 OP17 .
' D39 4 470
2 1
PoE SR > 3 F|>= # -
R284
mel— 2 | 221K
1 1
L cs2 - LTV357 33 nF
-1 uF Uls < ]ligvl 3 us
100V
13 {\/poRTP pvee 4 N Y
6 3 L C56 1] Z\ 1.24v]4 _
—6{ne NGATE I ) Ay ‘
R231 14 R183 25v 1
5 | ncLass SENSE
6.04K 5 TLV431_SOT23-5
45:3 1% 12 {si6pIsA ) — R239
ITHRUN c27 12.1K
| |
L VPORTN PWRGD# L B 5 |
R182 1020£va
10 fpout vrB |2 AVAVAY T
N 6.04K I
PGND PGND |26 L > i
8 {peND PGND |2 e eyt .
——<_]!POE_GND -
Full Wave 1uF :
LTC4267-1
Rectifiers |
Nominal Fw1
+
48VDC IN L
----- 3 |\
POE_RXI[ >——
- 2
————— N
POE TXI[ > 4
RECT FWI1A
FW2
T i
e ~
IpoE A5 >—3
- ) I
<] PQE_-!
e R 4| :
| LA ]
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Non-isolated 5V Power Supply

10V-30V - L
Input o 1.

PF3

U19 —_
fB2 Bl PTC_1.5A_33V 47 UF
EXT AV 24V [ >——"""— — N —8lvin 7 16v
- T T T 7 vee
4.5V-42v
L cs5
Lo TVS37 165 giGOBK
100V ¥\ 10 uF ’ ADJ 11
NIE s

2 Rt e
Tvs-30v L2 et oareLe e {;} @ 2500 mA Max.
i H

CUR_SENSE .
4 YV 5.11V nominal

—— GND
22 uH -
. 7 : I8t
—— PAD 3
D1
1.25v FB RS8 €200
1

c172 1+ c199

Ly Ly lyy b

LM25085MY

10/100 Ethernet

Transformer

J7

ETH R O—HRx+
ETA R O———{Rx-

———=+RX_CT

ALIGN -
ALIGN |2
ETH CT! O
— e ; o
POE_RX ————<__||POE _RX!
_____ . 1 POE_TX |F2—— < JBQE_TX
ETH_TX+H [ DO———— X+
TR X2 . .
POE_45 ————_]'POE 48!
poE_78 10— JIPOE 78]
R195
ETH AT ED [ >—AAN—— L LieD+
240 Green
120 ep- 5
SHD
e . R196 13 SHD 8 —
\ETH_SPEED LEDi[ >—— —=-RLED+
240 Yellow
—14 JRieD-
— RJ_POE_4602

EC-MJKF4602-PA08

FRAVEI [ >—
R234
680K
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Battery-Backed SRAM
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Board ID = 8

U39

YO

Y1

N s

1]
Iw!
IsI

Y2
Y3

15

Y4
14

Y5

13 Y6

12

Y7

11 50

10

S1

3.3V

S2

¢———O EN#

VCC|—

ouTt

ouT#

GND

74HC251

R R D B
Force Boot
to SD card
BLS B «Z\Zx 00 DR 3 RSE

1.5K should be near CN1

It —

C132
.1 uF

|= =
._5\ill:>—|

RS-232

Transceiver

u2s5

16
Vce

Console

.1 uF
3 L C144 J» C145 i
4 .1 uF T .1 uF DB'gM
———————— C2+
1
TX+_(DCD
L C142 ve 2— o —(bCD)
TX-_(DSR)
.1 uF 4
5 —=RX+_(DTR)
—RX-_(RI)
11 @c 14
3
10 {>¢ 7 TXD
B 7
RTS
12 13 2
0@ RXD 10 R
s FRAME1 < 1'ERAMEI
cTS
9 5 8
< 5 11
—>1GND FRAME2
_61y
15 L CON-DB9
GND -
c14z
A UuF SP202 —
SIPEX

RS-485

= |lansceiver

2.1K

R66
u30 3.24K
TXD4_4851 > 4lrxp  veelE
B PS50 Lo x| |
. —3xeN  x-|oL
R A ] . 1
RXEN# GND
1SL8485_5V R67
3.24K
R281
——VWW\—<J33u
B3> 3.92K
SW1
A A 1 15 en oo 1
— PUSH_SW#
! LED_TH_GRN LED_TH_RED LED_TH_AMB ] Busk s 4
\K‘\‘ Green \K‘ RED \K‘\‘ Amber 2
LED4 LED1 LED3 2 _
R197 PUSHSW_RT —
240 R199 —_
240 —— ] IERAME!
R198
240 Lﬁ
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Four 12-bit DAC channels (0-10V Range)

12-bit DAC

0 to 2.5V levels

u34
DA STKI >———2HsCLK vop - : B30
IBAC. G >——2cs# SH_DN# [ i c106
------ 5 .1 uF
DAGI_DATAIC >—— DIN
7
———————— 8 NC— —
IDAC_LQAD# [ >————LDAC# -
vouT_A-4—— 1A A
13 _
VREF_A
\REF 2.5V >———
11 R
VREF_B vouT B2 — 1'DAcTE
fL cas b
I s L GND T
— MCP4912
-
12-bit DAC
O to 2.5V levels
U35
DAC SCRi [ >———2 scik voD L - B30
IDAC CSH [ >——3{csw SH_DN# -2 105
P—————— 5 .1 uF
DAG2_DATAI[ >————DIN
_______ 8 NC - J—
DAC LQAD#I[ ————{LDAC# -
14 v
vour AF¥A—— «IBACG
13 lVRer A
BEF_ZM[ >— L
VREF_B VOUT B 10 ] IEA-C:EI
133

MCP4912

MCP4922TE

Gain = 4.15

R86 R72
NV NV
l 36.5K 115K

IDACAI > T + TL3472ID
TVS30
TVS-12V
R87 — \
7 VAN
R8O R71
36.5K 115K
i r@ B2
1 pp——
U6-A <1 DA 3
———— 3 [ Lgm) 281
Dac.Cr [ > +4 TL3472ID
TVS32
TVS-12V

%
-

— N

A\

1

Gain = 4.15

R84 R73
NV NV
l 36.5K 115K

u7-B

R85 TVS-12V

36.5K N
$ AN
=

1

Gain = 4.15

R82 R70
36.5K 115K
6 -
UB-B >~ )

e ats 5
DAC D! D—T— + ~"TL34721D

$ oz | TVS-12V
' N\
VAN

! ] DAC 2

I vaats 5
LAC B! D—T—_+ TL3472ID
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8 A/D channels

ADC 1

1ADC_CHLl [ >
1ADC_CH2l[ >
1ADC cH3l[ >
1ADC_CHal[ >
1ADC_CHS![ >
1ADC_CHel[ >
iaDC_cHr [
BDC_CHE [

10 uF

6.3V C184

IREF_2ovi [ l
c183
= 10 uF
6.3V

1 uF
25V

e —

C57
1 uF

25V

—

us2
A_veci -
40 A_VCC2 2;
CH1
A_VCC3 48 c104 c108
51 1 cHe A_VCC4 A UF AUF
53 I cHa
55 lcHa 93 - -
LOGIC_VCC
57 leHs ;
STBY# L
59 {1 6 [ 13.3v!
SER/PAR#
61
CH7 146
63 CH8 .1 uF
pBo 8
17
50 | cH1_GND peL
5 pe2 -2 L
CH2_GND 0B L -
54 | CH3_GND B4 29
21
56 | CHa_GND DB5
22
s bB6 -2 N
CH5_GND DB7/DOUTA F24—— (] [ADCL. DOUTA!
60 | cHe_GND
62 | 17 GND DB8/DOUTE F28—— ] 'ABGT. POUTE!
el B9 42
CH8_GND 010128
pB11 22
30
34 | cer seL pe12 22
DB13
43 1REF GND1 DB14/HBEN |22
46 DB15/MODE -2
REF_GND2
42 1y Rer
13 IADE Gz 1
CS# —< 'ADC_CS#,
44 RD#/SCLK F-2———— JiADC_ SCLKI
REF capa  ROA/SCLK=——<_ JIADC SCLK
45 1 REF_CAPB 15 mems——e=-
- FIRST_DATA|—————<|!ADC1_F_DATAI
BUSY 4 ———— ] ADCI_BUSY!
36 1reG_cAP1
2 RANGE F2————<]!ADGT. RANGE!
I REG_CAP2
RESET 21— 1'ADC RESET!
2 9 [ Pyiy-Saetyaie 1
A_GND1 CON_STAF2— IADC START!
26 1o GND2 con_sTe 0
35 1A GND3
401 A_GND4 0s 0PP——<1!ADC 08 G
41 1) GND5 os_1 FA——— BB QS Ti
47 { A GND6 os 22— )lADC s 2
— AD7606
AD7606BST

Simultaneous sampling of
all 8 A/D inputs

Software selectable ranges
+/-5V or +/-10V

200K samples per second

>1 Megohm input impedance

:
:

UMGJINTN

TVS9
T vanin ! 2
ADC cH1[ >—
1
B TVS_10V_BI
TVS13
_____ | 2
1ADC_CH5; [ >———
1
TVS_10V_BI

UMGJINTN

TVS10
2
COo——
1
TVS_10V_BI
TVS14
COo——
1
TVS_10V_BI

Simultaneous Sampling

R266

6.04K

TVS11
_————— 2
BDC_CH3 [ >——
1
B TVS_10V_BI
TVS15
_____ ' 2
1ADC_CH7 [ >——
1
TVS_10V_BI

UMGJINTN

UMGJINTN

TVS12
_____ ' 2
1ARC_CHAI [ >——
1
B TVS_10V_BI
TVS16
T vimii | 2
an¢_cHe,[ >——
1
B TVS_10V_BI
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ADC 2

R51

us3
A_veed L
40 A_veez 2L
CH1 A voca |28
48
51 | A_VCCA
53 I cH3
55 lcHa 3
LOGIC_VCC
57
CH5 ;

STBY#

ARG CHIBI >
P a

63

ADC CHigi[ >

59 CH6 6 ‘ 3.3V
SER/PAR#
61
CH7 C140

1 uF
25V

Nt ——

l— REG_CAP2
11

RESET ==-————_|(ADC RESET!

C60
1 uF

25V

I —

CHg .1 uF
pBo -8
17
50 1cH1_GND DB1
18
o pe2 -2 L
CH2_GND oB3lL =
54 1 cH3_GND B4 29
21
56 | CHa_GND DB5
22
s pperet—o»
CHS_GND DB7/DOUTA 24— ] {ADCZ. DOUTA!
60 1 cHe_GND
25 "Abc2 DOUTE |
62 | cr7 GND DB8/DOUTB p- —— < 11ADC2_DOUTR!
o beo 2%
CH8_GND 0B10
DpB11 22
30
34 | REF SEL pe12 i
DB13
43 1 REF GND1 DB14/HBEN |22
46 DB15/MODE -2
REF_GND2
42 1\ ReF
Sy = R— Y e
44 RD#/SCLK -2 )'ADC_SCLKI
REF_CAPA e
45 1 REF_cAPB 15 1505 T BATA
. FIRST_DATA |-———<__],ADG2_F_DATAI
BUSY -4 —— ) iADC2 BUSY!
36 1rEG_cAP1
29 RANGE [-8————]{ADC2_RANGE!

21 A GND1 CON_STAF2—
26 | o GND2 con_sTs 9
35 1A GND3
40 | o GND4 os oFF——<
41 4

A_GND5 os 1———]
47 1 n_GND6 os 2p2—— <

— AD7606
AD7606BST

Simultaneous sampling of
all 8 A/D inputs

Software selectable ranges
+/-5V or +/-10V

200K samples per second

>1 Megohm input impedance

?

4.70hm
C174

22 uF
6.3V

t— —

e a 2
BDC_CHO [ >——

TVS1
1
B TVS_10V_BI
TVS5
2
1
B TVS_10V_BI

8 A/D channels

Simultaneous Sampling

TVS2
2
1
N TVS_10V_BI
TVS6
1
N TVS_10V_BI

TVS3

1

TVS_10V_BI

TVS7

TVS_10V_BI

TVS4

1

TVS_10V_BI

TVS8

TVS_10V_BI
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+12.5V Boost Regulator

Precision 2.5V Reference

L1

COIL10UH u1o0
R45 nom. 12.6V
B o——" VWV ERAAS —Pp— T i) B0 [ o— T —24vn - 2sv 8 - < REZEY
1 ohm D99 5 rim NC2 -8
c107 —Llne Ne1—
c189 c160 up to 300 mA o Ro52 X , c188 R189
uir 10 uF - u 6.04K —3 1 TEMP GND F— 10uF 6.04K
10 uF -y
6.3V 1 ADRO3ARZ — 6.3v
27V Max. SW R48 —— _
— 5 uin 54.9K 1 — — =
2.5V to 20V -
3
_________ 1.25v FB|—
iOFF_BD RESET# [ > I 4 EN/SS
GND -2 R190
6.04K
R257
6.04K 5C4503 —

A 10 uH = LQH3NPN100NJ

SC4503 - 75 cents @ 100

R243
12.1K R245 R246
12.1K 12.1K
Q6
Q9
6 < ]EN PU_12#
LN Y Jom 6 1 | e —a
D < EN_PU 324
D
I PY TR >——2 © 2
ENpPUIR >———— N\
IEN PY 34I[ >——1 G
S 1
] S 1
3
|3 A
D > < JiEN_PU_58#!
2 e\l
ENPU SB[ >——7 C
S 4
S 4
DUAL_NCHAN
— DUAL_NCHAN
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jﬁ

R58

3.24K
12 U12-A
B g | L (>¢2 ] DS
74HC14
TVS25
¥“
TVS-43V
50 D—‘
R59
3.24K
D13 Ui2-B
RS > | 2 (>¢4 ] WELR
I 74HC14
TVS26
¥\
TVS-43V
50 D—‘
R53
3.24K
D17 U12-E
R > | 12 10 SR
I 74HC14
TVS17
¥\
TVS-43V

Non-lIsolated Inputs

with Pull-up Resistors

+40V tolerant

3.24K
ul12-D
D15 |
e > : (>e*3 VLR
74HC14
TVS28
AN
TVS-43V
LEVID—‘
R56
3.24K
u1z2-C
D14 |
T > : (>e€ VSR
74HC14
TVS27
VAN
TVS-43V
LEVID—‘
R52
3.24K
Ul2-F
D16 |
R > 13 (>¢12 VLS
74HC14
TVS20
VAN

TVS-43V

TX Current Loop

Daughter Board

Header

HD1
SBARE & [ >————1
ISPARE 61 [ >———2
\SPARE i [ >—————>
ISPARE 21 [ o————
_9] | 10
11 | |12
EPGA_SPAREL [ >———12] 14
IXCL_DATAM [ 2 16
TXCL_DATAG [ >—— 18
TXCLOATAS [ O>—— 1 20
G BATAT L 24 22
TXCL SYNCH [ o——2H 2
XL ELR [ >—2 2

HD-26PIN_NORM
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Dual

H-bridge

c71
| |
[
ATUF 16V
IV PLUS! [ > 12
>| BAvg
b S;g;____gz;g
3
R390 cas
| 1 19
[
124 A UuF 100V
R411
20
25.5K ! L
44{7 ca2 BEINn [ o—
R274
6.04K
10 nF - 2
iHB N2} [ >———=
RA412
11
25.5K ! o o
HE N3 [ >——
c43 =
R275 I 10
6.04K 10 nF BEINA [ D—
- - 5
6
15
16

V_BOOT

VCP

EN_A

IN_1A

IN_2A

EN_B

IN_1B

IN_2B

GND_1
GND_2
GND_3

GND_4

vs AP+ ? <IN PLUS|
AAL, ) AAL, 163
1 uk 10 uF
100V sov
—[:>— ouT1AH——1'58_ ouTI!
4| > outeAFE—— (IHE 0T
L sensE A ﬁ
vs_ B4 7 7 N PLUS
AAL, c49 AAL, c164
1 uk 10 uF
100V sov
—I: ouT1B - <] HE OUTA
13 = —msTAnT 1
4| ouT2B <_]'HB_OUT4;
L sense B

8 -

Non-lIsolated Outputs
Sinks 1000 mA

| <J'out 5
D
01
H—E FET_DMN6068 _ Tvs3a
N\
74HCTO4 s TVS—43\/AS
| < JlouT 6l
524K S
Q5 TVS29
______ } FET_DMN6068 |
EN U >—— > N\
5 VAN
74HCTO4 TVS-43V
74HCTO4 provides level
shifting to 5V levels
gavl > T
A A
LED_TH_GRN LED_TH_GRN
\4\4 Green \4\4 Green 11
Lepz27 | K Lepzg | K
| |

U37-E

74HCTO4

U37-F

74HCTO4
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Isolated Inputs

INPL[ > T
1| BAves-2 ‘
D30
3 SZ $ R300
140
2 Q15 |2
. 1 BC857C
OP1
TVS35
Ay Ra07 : . 4 g
AS 25.5K | # @
TVS-30V
R181 2l N~ .
‘ 6.04K SIS
IN N[> L FODB17D R350
649
FOD817DSD
L
NP2
1| BAves-2
D31
\VA
3 140
nall 1ISO_IN #2
. 1 BC857C
TVS42 oP2
AR : LY
AS R406 1
25.5K #
TVS-30V
$ R180 2 S
‘ 6.04K < JINEV 21
IN N2 > ! L FOD817D % Eig’l
L
UNP3I[ > T
1| BAves-2 ‘
D32
SZ $ R302
3 140
nall 1ISO_IN #3
|1 BC857C
TVS36 OP3
R $ : . IR G ]
S RA405
25.5K # é Ij 5
TVS-30V
$ R268 2 s\
‘ 6.04K ¢ <IN 5V_ 31
NN [ > : .

FOD817D R352
649

32V tolerant

UNPa [ > T
1 | BAV99-2 ‘
D33
3 $ R303
— 140
2 Qi8_|2
| BC857C
OP4
TVS43
3 4 1
N~ N R400 1 T
ZS 25.5K | #
TVS-30V
R269 2 P
‘ 6.04K — TS
E’\LEME D l FOD817D R353
649
FOD817DSD
L
UNPEI > 7
1 | BAV99-2 ‘
D34
$ R304
3 140
Y 1ISO_IN #5
| BC857C
TVS44 opP5
N — $ 3 L 14 s
AS R401
25.5K #
TVS-30V
$ R270 2 @ N
‘ 6.04K ' AV 5
I-|N- KIE; D 1 FOD817D % R354
AN INO) > 649
L
UNPe [ T
1 | BAV99-2 ‘
D35
$ R305
3 140
Y 1ISO_IN #6
1 BC857C
TVS45 OP6
- —\ $ 3 . L4 5
AS R402
25.5K #
TVS-30V
$ R271 2 @ P
‘ 6.04K < JUN_5V_6
= el D | FOD817D R355
L NO > 649

50 KHz

Bandwidth

UNP7I T
1 | BAV99-2 ‘
D36
s % R306
_ 3] 140
2 Q21_ |2
. 1 BC857C
oP7
TVS46
N R403 i L ot
l 25.5K | #
TVS-30V
R272 2 3 o
‘ 6.04K 7 < IUN_5V_71
INNT > - L FODBL7D R356
649
FOD817DSD
L
UN P8I > T
1 | BAV99-2 ‘
D37
% R307
3 140
Y| ISO_IN #8
1 BC857C
TVS47 o8
— $ 3 L4 sy
S R404 1
25.5K #
TVS-30V
% R273 2 @ 3 o
‘ 6.04K % < JUN_BV_81

FOD817D R357
649
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USB Power
Switch

L c131
.1 uF
ua1
O L an N
O EN_A e
NUSE.S —21FT A% OUT AFS % <] W0sB sV!
HEN_B out Bf2 J— co7
—S AT B# 5 L R393
GND ' —ANN—] TS5 0T6 5V
MIC2026-1BM 124
1400 mA typ. current limit

External
Two USB ports

USB1
Single
FB3 .
R Vertical
U_B__E_)__ >__NY\__
= USB
15y FRAMEL |2
USE_OTG Mi[_> 21p. FRAME2 |-
______ 3 7
55 DTS B D+ FRAME3
41 GND FRAME4 2
TVS38 2| 4| CONN_USB_VERTICAL
D1 D2
—— _ 1
syil_ > v+
l c121
________ \ USB2
L = BGX50A iUSE HOSTA M [ )
- Single
lusB_HQsTA PIL > .
— Vertical
USB
1lsy FRAMEL |2
Tvs39 o 4 5 6
D- FRAME2
D1 D2 . .
__ N D+ FRAME3
B> v 4 g
5 GND FRAME4
—31eND
139
CONN_USB_VERTICAL
— BGX50A

1ISO_OUT #1

or11 70V
4 TRAN_BCX5616 = ———
aau > ——L ] IOUTER!
} > Q30
2
I 3 ) 1 80V TVS21
| N
A\
3554 FOD817D r1oa 3
- 240 TVS-43V
Vi = 1.2V typ.
SR> — I JOULIT
op12 70V
4 TRAN_B_CXSGZLG <:| r==—=
33a > — 1| OUTF2!
} 2
|——2 3 1 o3t TVS22
80V -
A\
R225 FOD817D R103 3
240 240 TVS-43V
Vi = 1.2V typ.
A ' JOULI2!
opio 70V
4 TRAN_BCX5616 P =
- ] ] OULER
} 2
Q32
I__Z 3 = TVs23
80V N
A\
R226 FOD817D R192
240 240 TVS-43V
VF= 1.2V typ.
INK ) : < OUL N
ops 70V
4 TRAN_BCX5616 re———
B3 >——L <__]10UT p4
} 2
Q33
l__z : T - 80V \__Tis 2
8 mA AS
R227 FOD817D R101 3
240 240 TVS-43V
Vi = 1.2V typ.
U - ' UL N
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J

SV

3.3V

u23
R253 R254 R255 R256
6.04K 6.04K 6.04K 6.04K L 11oir 2 ——
- 10— Ve <33yl
L 1945E
SOV 2 a1 B1 e — < SINKT 1A
EN OUTo#A [ S {2 B2 |- JISINK 274
|E-N_13-QT'3-£1;; > 4 a3 B3 LG ISINK_3#
SN OUTRA L 5 s Baf15- SINK 4%,
—S{as Bs |14
iRXD4_485 BVI [ >——"- A6 86 -3 ——< | IRXD4_4851
IDEBUG_RXD_5vi [ >——2- A7 87 12— ]\DERUG_RXDI
UART2 RXB 5V [ >——21 A8 B8 -] UART2 RxD!
oD
74LVC245
5V 3.3V
u22
J: 11biR 2 L
- 19 vce <113 3v
L 1945E
NSV I >——2]{a1 B1 [ BUF IN_T!
NSV Al >—31a2 B2 BUF_IN_2!
N5 a[ >——2as B3 BUFINR!
NS A >——21a4 B4l BUF_IN_4!
N5V 85I [ >——L4s BS
NS 6 >——THas 86
sV [ o———2qar 7t
INSL&[ >——2]{ns B8
GND
74LVC245
5V 3.3V
r u21
1
- 1 ER vee |22 < Ji33avi
L 1945 e
BBUF_IN_9!
] —Har e BRI Y
INEY 10 o——23A2 B2 IBUE_IN_10] Rale
INBV AT >——A3 B3I BULIN_TA] "
S I O——a et |
NGBV 13 >—C1as e A
INEV14! —{ae  BoHE——]iBOF IN_i4)
s A7 LED21 [
— a8 Bs| Ll e
GND -
74LVC245

LED_TH_GRN

O r r |
A A A A
LED_TH_GRN LED_TH_GRN LED_TH_GRN LED_TH_GRN
\K‘ Green \K‘ Green \K‘\‘ Green \K‘\‘ Green
LED17 LED18 LED19 LED20
R212 R213 R214 R215
240 240 240 240
P ———- FP=———n FP=———n P ———-
ISINK_1# DJ ﬁ_ﬁ_ﬁlDJ |§_N£_¢_HDJ |§l___4¢_f||:>J
o ———— P ————
_____ BUF IN_2! P == BUF_IN_4!
BUE N[ >— BU_IN2I[ > BUF IN_3'[ > BUEIN 4 >—
R204 R205 R206 R207
240 240 240 240
! |
A A A A
LED_TH_GRN ¢ LED_TH_GRN ¢ LED_TH_GRN LED_TH_GRN
\‘ Green Green \‘
K Green Lepio | K Lep11 | K K Green
LED9 LED12

—

LED_TH_GRN

A
\K‘\‘ Green
LED13

=

A A
X 4
LED22 LED23 K

L L

LED_TH_GRN

Green

I I
A A A
LED_TH_GRN LED_TH_GRN
\K‘ Green LED15 \K‘ Green \K‘\‘ Green
LED14 LED16

L = 1

LED_TH_GRN

1 L

=

______ 1

BUE I 2 IBUF_IN_13, Dj
R219 R220
240 240
A A

LED_TH_GRN LED_TH_GRN LED_TH_GRN
Green \K‘ Green \K‘ Green
LED24 LED25

1 iR

IBUF_IN_14;
R221
240
|

LED_TH_GRN

Green

A
A"y
Lepze | K

<

20 mA Current Loop

Jumpers

R111

<

220 0.5%

R112

<

220 0.5%

R121

N
N
]
o
g
>

)
N
]
o
g
>

)
N
]
o
g
>

)
N
]
o
g
>

)
N
]
o
g
>

N
N
]
o
g
>

)
N
]
o
g
>

R115

<

220 0.5%

R114

<

IADC Che[ >
220 0.5%

R113

IADC_CHEI[ >

<

220 0.5%

R108

<

220 0.5%

R107

<

220 0.5%

R106

<

220 0.5%

R109

ADC ch >

<

220 0.5%

RR1220P-221-D = 220 0.5%
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O 12

HEAD12POS_45_35MM ?
P5
O P———<madan!
O 2
O B < \ABC_Ciip!
O 4
O P () BOC G
O 6
O W ] RO Gl
O 8
O B AR GHE!
O 10
O < 18DC_CHB!
O 12

HEAD12POS_45_35MM

e
~

HEAD12POS_45_35MM

o
[
o

HEAD12POS_45_35MM

000000000000
o

O00O0O0O0OO0O0O0OO

—E——<C AN

o
N

Screw Terminals + 4 Relays

ne
[y

Zy
=1
12

|w |N £
=1
v |
:-u'
i)

=11
=
ol
NI

OO00O0O0O0OO00O0OO

HEAD12POS_45_35MM

OO00O0O0O0OO00OOO

HEAD12POS_45_35MM

0
©

L CRBETAT
2
3 | mme=— 1
<_]1ADC_CH8,
4
] 1ARC.CHI)
! (] ARG CHIDI
8
2 <] ADC cHAdl
10
11 | e
<] 1ARC_CHi2!I
12
P6
——— ) Ihg 0T
-2 ]!58 oUT2!
e Gl [T We i}
- 1'\A8 oura!

O00O0O0O0OO0O0O0OO

HEAD12POS_45_35MM

O00O0O0O0OO0O0O0OO

HEAD12POS_45_35MM

< J{SPARE 5,

10

rP====n
—<J\SPARE 61

AR T

12

—J(SPARE 8

0
w

B

<JiADC Chis

10

11

CIDAC I

12

OO00O0O0O0OO00OOO

HEAD12POS_45_35MM

< JDAC2

IEN” RELAY! D«I IEN RELAYZ!
R200 Eigl
240
A A
LED_TH_GRN LED_TH_GRN
\K‘ Green \K‘ Green
LED5 LED6 LED

L =

R202
240

A
LED_TH_GRN

\4\4 Green

‘\P_K_\; _AANA

D9
2 1
5 | , %:}»3—@@'
‘jﬂﬁcs

R203
240
A
LED_TH_GRN
\K‘ Green
LED8

<

— < EN_RelAYa!

2
R187
6.04K

<] EN_RELAYA!

=L MRas="_fa} &

] 9
BAT54-CC
RLY-SPDT
SPDT
Q7
6
D
K2
_ G
Gl
1 S
2
5 | 3
D
J’A_c 3
Al 7
G
RLY-SPDT
SPDT 4 3
N DUAL_NCHAN
K3
H——isv
2
5 | D10
‘jﬂ_c 3
Al 7 1
3 iBv
RLY-SPDT 2 ==
SPDT
BAT54-CC
Q8
6
K4 D
H— B
2 G
5 | 1 S
‘jﬂ_c 3
3
Al 7 .
RLY-SPDT
SPDT
G
4 S
Relay = PCH-105D2H — DUAL NCHAN

3 Amps at 240VAC

5 Amps at 30 VDC

80 mA coil current

%
-
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Opto-Isolated Power

all

|solated CAN

Isvi[ >—
D11 LP2985-50DBVR
c125
T{ I__ L = 150 mA
6.2V m
EA A uF 2 , 3 7 LIvIN REG5V < JEANISO. B
- 1
c101 2| 3:4 L c161 S EN FIL - | c190
iy 3 Ratio BAT54-CC 10 uF GND 7710 uF
:||_ LljF T T Q10 Q4470 Schottky Rect. 25V LP2985-5V 6.3V
R37 R38 < JICAN_COMMON|
u20 1.0K 1.0K D Isolated GND
3 vee 8 il
-1 1 | 1 6 2| &
L adens X1 B0O520LW = 300 mV @ 100 mA
2 1 GND 2 16D vee 2 S BAT54 = 800 mV @ 100 mA
Z1GND  x2joB—
L MAX253 3 Dc 4
— D T3
NCTWZ14 1 D8 LP2985-50DBVR
'S5, SR — 5 2| 3:4 U4
150_ S P [ >——— s 3| FRato L , 6.2V . 150 mA o
L L vy , T VIN REG5V <_JUSO_aW)
DUAL_NCHAN 1 oz L SN LA
—— AUF c162 _1 ci87
I BAT54-CC 10 uF GZND 10 uF
PMGD370XN = Dual N-channel - Schottly Rect. v LP2985-5V 8.3v
350 mohm typ @ 4.5V olmted GND <_11150_COMMON!
700 mohm max. 30V max Vds
DMN2004 = second source
PMGD290, and PMGD400 also
MAX253
1.5 ohm typ.
4.0 ohm max.
Nov. 2010
SI18421A = 87 cents @ 1K Dig.
Max prop delay = 35 ns (1 Mbit max)
5 mA = current drain from each rail
-
ADUM3211A = equiv. except 150 ns CA N I ran Ce |Ve r
1SO7221 (TI) = equiv except 400 ns
U29
VTR JP3
33V [ >——2{vee A vee B i co8 R392
1 O O
T 124
ICAN. DX [ > ZEITVN {>OUTB 8 vee |2
) At~ CIEALE
ICAN_ RXDI [ >——2 OUTA<} INB 4 cANLIE . . CJEELD
5 GND |2 ‘ e .
) 1 2 ——<__J1CAN_COMMON;
—4HeND_A GND_B TJA1050 TVS18
R61 R62
3.24K 3.24K 24V
SI8421A
- . 1 | 26V clamp
Si18421AB
NUP2105L

l 3
C93

.1 uF
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|solated RS-232 and RS-485

RS-232

Transceiver

u24

—L1c1+

16 Im= ==
Vee 1SO_5V,
114 T iS008

.1 uF
3 C147 1 C113
C1

i 1 uF Ti.l uF
A
u26
C115 Vi 2—
B3V [ >——{vee A vee_B R ———C 1565V, 1UF
31 co-

G ] S>—ours 1] e I TR
10 {@c 7

------- 3 6
iUARTL RXDI [ >———=-0UTA ] — 1 R
o<g] NS0 752 FXd

—2{GND_A GND_B
6|,
15
SI8421A CGND

Si8421AB

| \
R
c
m
w
o
N
o
N

RS-485

Transceiver

uzs
: : ey
o 1 8 J T T <_1hso_sv! JPl
B3vI[ >————={vcCc A VCC_B——
L c102 R391
— R242 O O
______ 1uF 12.1K M
TxXD0_4851[ > 21 INA {>OUTB 7——‘ T R63
ua1 3.24K
—Almxp  vecl2—
55— oo —< | Lo xefe 1 igrEE
e <P l o
2 5
—29/RXEN# GND
5

4
—=1GND_A GND_B|P—————
ISL8485_5V r64
3.24K
SI8421A

u27 I
—— L c103
Bavi[ >——2vee A vee BFE—

N0/ >——2INA {>OUTB -
OUTA<]7INB 16

——GND_A GND_B
SI8421A

=
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FPGA with 5000 LUTSs

XP2-5 has:

5K LUTS 2 PLLs

9 blocks of 1Kx18 Block RAM
12 18x18 Multipliers

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

Pull-up and pull-down resistors

are 6 to 30K ohms

FPGA 1.2V Reg.

LDO

300 mA max load
500 mV drop out

25 uS Turn-on

74HCTO4

74HCTO4

U13 —<J ERGA_L2V\
Lvin vouT 7 0 1.2V
1.5-6.0V 1.20v
A 29% FT
ECO 3% LP R250
Low = LP 0.20
SN
GND
| c111
ROu NCP585-1.2V C185
- 10 uF
NCP585DSN12T 6.3v

3.3V --> 5V Levels

with U20

U37 pins 6 and 8 must

be cut since it conflicts

FPGA does not drive Phases

1AD_[00:15]!
—_—
iHB N1}
12D 001 31 141 SESSLOL
0 10_B6 10_BO — VA ALOGA
\AD 0L 30 110_cLK_B6 10_Bo |38 N Dual (—
- B EN 321
\AD_02i —2910 86 |07|3714|—<:| injpalug H-Bridge
i B NG -Briage 1 A | === ,
1AD 03 —28 110 cLK_B6 10_Bo 42 — 136 {ycco o 10_CLK_B4 82— ] 'RAM AQD,
HB_IN4; S
R . S 128 lycco o o5 ] RAMAQH
AD_041 —=—10_8B6 10_B2 JG 1HB EN 341
1AD_ D5 —22 110 cLK_B7 1087 -2 — 112 N .
i ”n o8 R — veeo_1 10_B4 22— RAM A02
AD_061 10_CLK_B7 10_B2 ——<_]|ADC1_DOUTA! _—— o @ A=--= .
e 20 99 Pmm e 33vi[ >— 10_B4——————] 'RAM_AQ3,
1AD_071 —=——10_INIT#_B7 10_B2 =< ]|ADC1_DOUTB! 05 69 e
VCCo_2 10_B4 22— BAM.AQ4
1AD_08! —19 110 B7 10_Bo 25— {ADC2 BOUTA! 105 fycco_2 10 BaF0 A RAM AGS
12D 0gi —18 110 B7 10 8024 «]1ADCZ.DOUTE! - R A
Rt wl T s ______ 10_B4 ———] BAM. AQG)
£o10 7 10_cLk_Bo e — ARG FoOATA 76 lyeeo 3 D . \
AD_11! 10_CCLK_B7 197 [P ——— 10_B4 ——] 'RAM_AQ7,
10_BO[-==——<__].ADC2_F_DATAI 73 i
e 15 A/D 63 10_B3——————] BAM.AQS;
21 —L2110 p7 VCCOo_4 56 AL A
- 10_CLK_B5 22— 1BAM.AQY
1AD 13i 13 1 0UT_CSSPIN_B7 121 e | 16 channels - R291
- 11 10_BO —=5=——<_"]1ADC_CS#, 42 N e .
—11 N 87 T e g  B5|-55 RAN_ AL0}
1AD_141 IN_CSSPIS_B7 113 VCCo 5 10 B5 IRAM_A10 1
[ 10 10 13— < RRE Ak 20 o I
'AD 15; 10_B7 120 mm e VCCO_5 10_B5 IRAM.ALLy
10_CLK_BO—==———=<__]1ADC1_BUSY! 57 R ! o R292
____________ 10_B5 IRAM_A20; B3V
1505 Cs# [ >——2110 86 10_Bo 3L iADC2 BUSY! a3 o . 1
FP————n 35 VCCO_6 10_CLK_B5 —=—— IRAM. A21,
[BUS DIRIL_>——>210_B6 110 e
______ 2 10_g1 -0 — ) [ADC START!
IBUS_ALE#I[  >——""10_B6 192 I ! 4
102 {,5 go 10_B0 —==—-<__])ADC_RESET! VCCO_7
—_—___ | - 10_B5 -4 — 14 fycco 7 10 B5F22 T |'PAGE.LATCHh
BUF_IN_9! 89 61 ——
______ 77 10_B2 e— 10_CLK_B4 ———<__||RAM_WR#1I
\BUF_IN 10/ >————"—10_CLK B3 e BATAR 52 foe |
______ IXCL _DATAL 10_B5 —=——<__|RAM_RD#!
Non-Isolated | B3I E >—"%i0_ 82 . i -0 7 =
______ | 104 10_B7 F———— ] TXCL_DATAZ, IRAM_ CSH!
BOF N 12 >——"-—=—"108B2 T e T
Inputs pipipininly 10_cLk B2 88— JTXCL DATAZI TX Current Loop 10_85 20—
B N 18 >——2 10 B2 a7 il 28 f\ce_AUXL 5 ' eooos
______ . 10_CLK_B2 -l XCL_DATAA 4 channels 0 10_B7 F2——— < | EPGA_SPARET!
BN >o— | /., vec_Aux2 e T _T_T____
iy ’ 108 |15 8o 10_B2 24— TXCL SYNCH g5 10_B5 -2 ——— < ]IFPGA_SPAREZ!
8 o | VCC_AUX3 03
. 46 —<JIXELEIK 082" —eg5aT
URQS[ >———-10_B5 10_g2 22 — 117 lyec_Auxa ENLPULI2! Thermistor
r—=n Nv et e e mma
URQEI_>——— IN_CFG1_B7 0.5 |37 l0_cLk_p1|-L14 -
r—==n 8
UROT [ >——2110_DONE_B7 10_ps |40 I DaG A o l0_po 123 ELFIEa 8 channels
_______ VCC_ITAG
10_B5 39—|—<:| IDAC2_DATAI DAC 10 8522
|l . T
10 O o Diccs | 4 channels lo_gs =
137410 Bo e g 140
________ . ag [ <JDACLOAD# VCC_PLL_O
IOEF_BO. RESETA 1085 i o7
1DAGSGLKI VCC_PLL_1
10_p1 12 134 T
12.5 MHz IEPGA_CLKI — 1 IN_PROGRAM# B7 oo plle . 10_80 niniminiie
- I I ? IERGA_1.2V, ID— 10 BO 133 :BILF_T_ET_?_!
10 B2 94 IEN_OUT1#, - P ————
i T 100 BUF_IN_6!
EN OUT2#, 10_B2 BUE NG
. Ee oo Isolated Outputs 24 |\ee NT1 10_B1 |02 BUF_IN_!
10_BO ELOUL# 59
oo " VCC_INT2 po =
10_po|-244  —<__JIEN OUTA# - 10_po 132 BUF_IN_4!
26 101 — 84 fvee INT3 28 P |
CFGO 10_B2 — 118 10_CLK_B3 BUF_IN_3.
e N 25 # | Non-Isolated VeC_INT4 129 BUF IN.2 !
gavl >o— —=-TOE 10_B2 ! 10_BO BUF_IN_2,
3.24K IEN OUT6#)
il Ouptuts
________ us 130 BUF_IN_1!
[EPGA JTAG_TDOI[ > 82 | TAG_DOUT_BS 10_BO BUF_IN_1!
————————— 80
1
IEPGA JTAG D[ > JTAG_DIN_BS LATTICE XP2. 144 .
--------- 1
\EPGA JTAG. TCKI [ > 81 | 1TAG_CLK_BS \ BUEIN_[1:14],
{ERGAITAG_TMSI > 79 | 7TAG_TMS_BS R68 R65
3.24K 3.24K
o — N ™ < n
- N o < n © ~ [ee) [«2] — - - - - -
S 2 2 2 S 2 22 S 2 2 2 S 2 2
O O O O O O O O (O] O O O (O] O O
R276 R259 R258 B IS IS = o 3 3 R 3 5 8 o ] 8 3 - -
6.04K 6.04K 6.04K S = S 9 =
330 1 =
——— ERGA_L2VI[ > .
23V > 7 7 7 7 7 7 | Page 37 of Data Sheet (Hot Socketing)
c137 J» c138L c135i c116 L c117 J» c118J> c119i Power Supplies can be sequenced in any order
] c122 c123 €90 co1 .
1 uF A1 uF AuF A1 UuF 1 uF A UF 1 UuF . A uF A uF A uF A uF but must be monotonic

e —

e —
e —

i

All 1/0 lines are tri-stated during power cycling
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Two 100-pin Module Connectors

Left Right

OFF_BD_RESET# is an Output from

. 1 2 e 1 2 mmem————-
the SBC used to reset all peripherals — — EI—FL-B—@: [ o>—— —-< 1 !I_E_'I;Ii__AE_T__E_E_II_)l_
= - JENUSB B! ETH Rx [ >——3 -4 —— <] IETH_SPEED_LED,
5 6 ———— 5 —————n
- . Ethernet JEH.CLL o— S s eyt
— —=— EHTX+ [ >—— ———<__JIGREEN LED#
OFF_BO_RESEH >—— o TR TG [ o>——2 |10
e 24 = e o
NC 15 16 (:l 15 16
17 18 EQWER.: 17 18
NC =5 = v =
19 20 19 20
E CEVZEE D . 21 22 21 22
23 24 NG 23 24
25 26 87 L NC 25 26
FB8 27 28 _—— - 27 28
_ 13,3V >___f'Y'Y\__‘ ________
B o>——0 29 30 USB iUSB_HOSTA M;[> 29 30
31 32 Tm o= s o 3 31 32
—— — WUSB_HQSTA Pi[ > —
33 34 Ports 33 34
e TS-8820 baseboard | 0 oo
po o ——C ] T 1088 Ofc i [ >———221 ey
gt
- = i < WsB_ QTG PI[ >———H ——
29 0 requires < 300 mA 29 0
41 | 42 of 3.3V current 41 | 42
43 44 43 44
45 | 46 45 | 46
47 48 47 48
49 | | 50 49 | | 50
51 52 51 52
53 | | 54 e 53 | 154 ) ILOW V_DETECT#!
55 | | 56 — 55 | 56— |ribei RANGE!
_57 | | 58 _57 | i—(j TADCZ. RANGE!
59 60 59 60 (:l Do _O_S_O-i
—— D— [T A 2 g~ 4
62 - 61
64 535 3
66 6534 65
68 TOWE] 7.
70 30 17 6]
72 AR 111 1]
74 A5 10 73 USB_OTG_ID
76 l_i;g'__'gs_aj L _75 | < ]'0SB-oTG v GND = Host mode
al 78 1AD_08i = ed
- 80 IAD 071 79 -
82 1AD 061 81|
84 \AD 05 83
86 \AD_04i 85 ] 1 86
12.5 MHz i 1D 031 o o — U2 R Serial Ports
90 135 031 89 90
e e -
92 D ofi 91 92
TETTa e 92l o4 e
o4 TAD 001 IDEBUG TX01 [ 2 TR s
9 55 A Console L Gzggzaar——— D P
2 -8 BUS DI 1AD_[00: 151! iCAN. Dy [ > o
pmmm——— 99| |10 —/=-Zo- e e
BUS BREA[ >——2 1100 iB0s CA TR B > | 100 _
TYCO_100PIN TYCO_100PIN

Boot Strap

SBC
BUS DIR Boots from

1 NAND Flash

0 SD Card
BUS_DIR state is BUS_DIR has a
latched prior to 12K pull-up resistor
OFF_BD_RESET# on the SBC module
deasserted

Use 1.2K ohm resistor

to OFF_BD_RESET#

to strap logic low TeChnO|OgIC SyStemS Aug 10, 2012
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