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v W ey O i~ TX/RX™ AT
TXL [ P4400 [ h ~ I Y RXL P440c h
v b 4 3.3VA

Pin Name Function

| SPI MOSI SPI Master Out Slave In

2 SPI INT SP1 interrupt

3 SPI MISO SPI Master In Slave Out

B FPGA GPIO | 3.3V [FPGA General Purpose 10 #1,3.3VDC

5 Fused GND Ground

6 FPGA GPIO 2 3.3V |FPGA General Purpose 10 #2, 3.3VDC

7 SPI CLK SPI Clock

8 Fused GND Ground

9 SPI CS SP1 Chip Select

10 |User Serml TX User serial transmit

11 ARM GPIO 0 3.3V |ARM General Purpose 10 #3.3.3VDC

12 |User Serml RX User seral receive

13 |Fused GND Ground

14  |Fused GND Ground

15 |FPGA_GPIO 3 3.3V |FPGA General Purpose 10 #3, 3.3VDC

16 |CAN HIGH CAN differential high

17 |[VCC Mam Input power (4.5 to 48v)

18 |CAN LOW CAN differential low

154 Jad i
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3y ‘E”
Pin Name Function
| SPI MOSI SPI Master Out, Slve In
2 Fused GND Ground
3 SPI MISO SPI Master In, Slave Out
B SPI INT SPI interrupt
5 Fused GND Ground
(] FPGA GPIO 1 3.3V |FPGA General Purpose 10 #1, 3.3VDC
7 SPI CLK SPI clock
8 FPGA GPIO 2 3.3V |FPGA General Purpose 10 #2, 3.3VDC
9 [SPI CS SPI Chip Seket
10 |Fused GND Ground
11 ARM GPIO 0 3.3V ARM General Purpose 10 #0, 3.3VDC
12 |User Serial TX User serial transmit
13 Fused GND Ground
14 |User Seral Rx User serial receive
15 |JARM_GPIO_I_3.3V  [ARM General Purpose IO #1, 3.3VDC
16 Fused GND Ground
Signal line to enable/dsablk on-board
regulators. This allows the user to turn power
17 |Power_Enable H to the board on and off with a single digital
control lme. 0-2.1Vdc = off, 2.1Vdc to
VCC Mam=on
18 [CAN HIGH CAN differential high
19 [Fused GND Ground
20 CAN LOW CAN differential low
21 VCC MAIN Input power (4.5 to 48v)
156 Jad i
SPI SPIT Twu vy
Tu 2
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g E”

Pin Name Function

1 Digital GND Digital Ground

2 E Rxl Ethernet Rx|

3 E Rxer Ethernet Rxer

- E TxEn Ethernet TxEn

5 E Tx0 Ethernet Tx0

6 Digital GND Digital Ground

7 E TxI Ethernet Tx|

8 E CrsDv Ethernet CrsDv

9 Digital GND Digital Ground

10 |E TxCk Ethernet TxCk

11 E Rx0 Ethernet Rx0

12 |Digtal GND Digital Ground

13 E MDIO Ethernet MDIO

14 |E MDC Ethernet MDC

15 |Digtal GND Digital Ground

16 |Digital GND Digital Ground

17 |ARM _GPIO 0 1.8V |ARM General Purpose 10 #0, |.8VDC
18 ARM GPIO 1 1.8V |ARM General Purpose 10 #1. |.8VDC
19 |Digital GND Digital Ground

20 |Digital GND Digital Ground

21 Ext 16MHz In Reserved

15¢ J4 | vy

Pin Name Function

| Reserved

2 Reserved

3 Reserved

4 Reserved

5 Digital GND Digital Ground

6 Digital GND Digital Ground

7 Reserved

8 Reserved

9 Reserved

10 Reserved

11 Digital GND Digital Ground

12 FPGA GPIO 1| 1.8V |FPGA General Purpose 10 # |, |.8VDC
13 Reserved

14 Reserved

15 Reserved

16 Reserved

17 Reserved

18 FPGA GPIO 0 1.8V |FPGA General Purpose 10 #0, 1.8VDC
19 Reserved
20 ARM GPIO 2 3.3V |ARM General Purpose 10 #2, 3.3VDC
21 Digital GND Digital Ground

15d J66 6 3

25




3 E”
T a GPIO b
N T AT
Y a P ®" G bky H ~
i H A
Pin Name Function
I Digital GND Digital ground
2 No Connection |Reserved
3 No Connection |[Reserved
4 User Serial RX |User serial receive
5 User Serial TX [User serial transmit
o No Connection |Reserved
156 J7 8 01 Yo

15 J11

159 J10
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4.3.1 USB b L
P440 0~ bul pL Vel e
e 3 Ay o b H Abw b P440
USB o” J13t w3 P440 " Y ~JiT
37 vy ~ J10 L A pb
LT3 b UsSB ot A
W nw G b w T "
48V 1 USB o ~ 5V N P440 K
v USB o P440 Y H A
4321 G
~* VCC_Maiht | G w ~ £ Y Kv 45V 48V
H 4 A
4.3.3 H L
H Y P440- AW -
W L " J10 Yo
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Power_Enable H T P440 4 A Y
b | A
4.3.4
P440 ¥ w ~ Ea a Yt p
b K4™ ubbky H” A Ve
We 0. 01¢ B 1.0MOhm . b A
B 14A
435 .~ G K~
L i t A H ¢ G K
L M # A T W W G K A ¢
* 7 0 USBo ~ a USBt o L
b o1 A P440
[We”™ T~ 3b H A
a Y 3 GPlO - 7
wF A G K W P Y W A
G 3 ; Ty A @ A
4.3.6P440-
Wa % P440 b 2W w7 3 H @
A O "H p W T [ | W
49 v Ak W b 4 5V A
16 VHeb P440 5V L p I i1
* A D v b
b Do b A [ A
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Power Consumption (Watts)

=28 1 !
2 ‘ — gz.o A
24 ‘ 24 - w/
22 T T : | §2 f ' :SI&/ ;
20 ' l:ﬂ’ﬁl i : |
18 ."ft‘:ﬁ ! | § :: ’-__l'.’d:: 4
1.0 | ‘ ! ‘ | 10 f—t
14 | '; : g 12
- | | | “ 12
Lo t ‘ 10 | } )
-40 -20 o 20 40 o0 80 100 a0 20 0 20 20 o0 20
Temp (Deg C) Temp (Deg C)
16 H 9 P440 T b b w [ad b
Now O ~ .
17 3t AT o
G0 F 3t D w 37N
A
Supply Current Power Powerincrease
(Volts) (ma) Consumption due tolossin
(Watts) efficiency
5.06 395 1.999 100%
5.95 337 2.005 100%
7.02 287 2.015 101%
8.04 253 2.034 102%
9.07 225 2.041 102%
10.04 205 2.058 103%
12.16 171 2.079 104%
14.07 150 2,111 106%
16.04 134 2,145 108%
18.03 121 2,182 109%
20.07 111 2.228 111%
22.09 102 2.253 113%
24.01 95 2.281 114%
26.05 89 2.318 116%
28.07 84 2.358 118%
30.06 80 2.405 120%
32.15 76 2.443 122%
34.12 73 2,491 125%
36.05 70 2,524 126%
38.07 68 2.589 130%
40.08 66 2.645 132%
42,03 64 2.690 135%
44 .07 62 2.732 137%
46.08 61 2.811 141%
48.03 60 2.882 144%
17 P440 L 1
" 0 - Y:'t H @ v
Ao~ Wa b 4w 5V b W 85N
w w 2.8W G 48V 85N p I ;
1440w 4 4.032WA ’ ’ K v T
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4.4 h P440 o

P440 5 b h o' USBayo aSPAB o CANA 0
i T n. H A" o
NAT + yo | H 42 89 A
"6 P440 HY - N Time DomairAPI indY Cb MATLAB
o ayl & Using the USB and Serifiterface$ T g Ay::
VRN L~ Time Domain  :'+ 3 "H A
4.4.1 USB 2.0
P440 USB o~ J5 USB 2.0 A a J5 ° o
@ o7 P440 A v - USBt 0" J133a
~JIT 217 A
USB o D " 480Mbp3s b @
i L~ h ausB - (" a P440
YT h A
4.4.2 Yo
v 0 b 3.3VTTL 2t RS232 /0
"~ UART yo A o D W 115.2kbps 9.6 19.2 38.4
Y i 57.6kbps P A W 115.2kbpa
H :': t0_6 - zA g
T H 7 20 921.6kbpA b
n b 1 [ h yo LA )
TimeDomain 0 ® 30cm 460.8kbps P
A
Yo N B ~J10 T v
v S JT A
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v o a 3.33 Ab 53y [ P44g: "~
't b P440 kKv b 4v 6 333 vy A w A
P440A
4.4.3 SPI
SPI o H* B 4w 33VTTL °~ W 16.0MHZA
T\ H LAb Wea n.
"y [ 6~7Mbps P A
SPIl # ° 5 H" "1 T4 7 SPIH” * CLK CSri MOSI
Yi MISO We We 100K :'t ai 41 33VA 5 H~
INT~ Y6 G ¥ FIFOA INT H” 3 -
b A :: * A 18 2 H” ASPIL ® RXb TX FIFO
W 4K x 8A
A_I.k_’
_C.Sﬂ_>
Master % Slave
« MISO
« INT

18 SPI ¢ H~

SPl o Y 8P 0 MSh

19 - W

h SPI v s HT T CSAT ¢ Wae 86 D~
" A o WeE"~ MSH - b 3 H

D W @ D" twQ 5 9 20T+ A

@ T FG wv” 8B AN 21
T ¥ 22y A
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Command | Function Command Format Response Format

0x80 Write to slave input FIFO | Command N/A
followed by data
0xCO Read from slave output Command Slave output FIFO data
FIFO
0xC2 Read slave output FIFO Command Two bytes: MSB followed by LSB
byte count

20 SPI o

Read slave output FIFO byte count

MOSI l 8-bit command (0xC2) I Don’t Care I Don't Care I

MISO | Don't Care | Response Byte 1(MsB) | Response Byte 2 (L5B) |

Write to slave input FIFO

csn | [
a I MUUUUTUU U UL Uy o

MOS! [ 8-bit command | Data Byte 1 | DataByte2 Data Byte N |
MISO l Don't Care I Don’t Care l Don’t Care Don't Care J
21
End of a SPI transaction Start of next SPI transaction
t1 12 i3 : t4 i5
CSn / \

MOS| 1 0 1.7 X
Miso 1 0 _1!_X

t6 &

tl Clk high to Clk low (high pulse) 30 ns
2 Clk low to Clk high (low pulse) 30 ns
t3 Clk nsing-edge to CSn rising-edge (inactive) 50 ns
4 Csn rising-edge (inactive) to CSn falling-edge (active) or time between transactions | 60 ns
tS CSn falling-edge (active) to Clk falling-edge 50 ns
t6 Data setup to Clk rising-edge 12 ns
t7 Data hold from Clk nising-edge 12 ns
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22
4.4.4Y IP
10/100y 0 " RJ45 %oy 0 ~ 37y
~J8Thuy RMIl H” A~ RMIH”
v~ Yi Way PHY A
Y o H b I Gy 10/1000 ~ 0 _o@
zyY1i N A - D HY W v
[ W 2MbpsA W’ F bi
(I w cq ~ H 7 w [ 40A" vy
UWB C o 150-0107D MRM C Sample Apgationy 0 H A
@ o Yy Time Domain @ 3: [A
IPNe H A P440 bu 0~ PulsOn
pa IP FA W 192.168.1.X i T X RJ45 o
e P440y I 3 - © H IP DHCPNe A
Dy v be's 3 A buwa
0" b £ ID” w w X I3 I~ z”
D" w A Ty L AP GUI A
6 v Y o P4a4oy i v T IP 7" ID” 7
3200328 Connecting to P440 with Etherfet | A
4.45 CAN
P440 CAN o TI SN65HVD231 CAN " Lo "
L e 5V NeH™ ~ D W 1MbpsA ey "G -
H "y W 7 n ‘
http://www.ti.com/lit/ds/symlink/sn65hvd231.pdf
4.5 GPIO
P440 15 Y oy ~ Fyo A Ne 3.3V A
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w A b SPl o~ H ' §
G w A 1 " p API
" GPIO b b @l i
’ @ A 231 F3N GPIO i
J11 - Locking | SPI MOSI
2 SPI INT
3 SP1 MISO
7 SPI CLK
9 SPI CS
4 FPGA GPIO | 3.3V
6 FPGA GPIO 2 3.3V
11 ARM GPIO 0 3.3V
15 |FPGA GPIO 3 3.3V
J10 - User Mezzanine | SPI MOSI
3 [SPI MISO
4 |SPLINT
6 |FPGA GPIO 1 3.3V
7 __|SPI CLK
8 |FPGA GPIO 2 33V
9 [SPI CS
11 ARM GPIO 0 3.3V
15 |ARM GPIO | 3.3V
J8 - Ethernet Mezzanine 17 ARM GPIO 0 LRV
I8 ARM GPIO 1 I8V
J6 - Factory Mezzanine 12 FPGA GPIO | 1.8V
18 FPGA GPIO 0 1.8V
20 ARM GPIO 2 3.3V
23 GPIO B
s S T, APl o~ y L GPIO
w - ¢ SPA Time DomainE” /
L GPIO A
4!6 0
P440i H e o~ ALt o BA
W %o SMA Digi-Key ®~ J80IND™ AH @
i b A
P44g: Wa i , b "
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RX=TxX COMNECTORS
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