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A
Mechanicals
B
c
D
p7 NO THERMAL RELIEF
E1 SMA-1300T ON ANY LAYER
30008008-02 P VIAS IN EXPOSED METAL
~ ony RE GND THIS CONNECTOR MULITPLE VIAS THROUGH E
S - FOR RE FROM ALL GROUND LAYERS
% O XLR MODULE (USE A HEAVY "STITCH")
@ GND (SMA FEMALE)
GND
<}
PCB1 w Mounting holes E
30008002-02 0 » 1/8 inner
é g grounded
PCB I
0o GND_RF
I3 P5 L
B CONREVSMAO001
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J
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1 2 3 4 5 6 7 8 9 10 11 13 14 15 16 17
A
6.5V - 30V Input
U17 is good for 5.5V to 32V, B
A is limited by cap voltage.
Phoenix H?) TP107 C2 voltage rating needs to be 50V.
connector & <O TP110 U17
¢ t TP111 D11 LT8614EUDC 60mYV drop across this Inductor at 2 amps. 120mW, 0.3 OHMs —
L25 50WQO6FN-PBF 14 Spec is 0.5 OHMs which would be 100mV and 200mW causing 40 degree rise
J5 15uH/4A A -
1923979 4 EN/UV 13 1.6Amp = 80mV Drop if 0.05 OHMs
1.6Amp = 48mV Drop if 0.03 OHM
1 VIN < o o MM _¢ "-;L—C’—_f' § . - i VINL VINZ " 1 mp mV Drop i s .
2 A2 C109 " + QL oL 5V_3A
9 o j_ 100uF/100v == g 3 NE . GND1 GND2 " 83 =/
2 Sy 222 2 L GND1 GND2 L13
ol Od R s 730 Ohm/3A
- = :' (6] — . —
an L BST 3 [ 5V_3A
3 — 19 [T —
o - p — PG c
3 ~ 3
MODE 21 ¢ D
sw
— 16 L3
TRISS sw .4.7uH/6.7A 5V@4an
> sw —
INTVCC
POWER IN L
BIAS
15
RT
E
¥
w
~NE o N GND B
o ™5 0
!SLOTS - 1.0mm X 3.5mm & 1.0mm X 4mm O"T O"T o 18 =
Pin 16 and 2 will be a maximum of 3.4V _“_
= F
5V o USB_5V G
o ™
o 5
i < S
[olNe)) n 0
S [a] o —
x
S O
4 1)
g 2 3.3V @ 0.8A
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R19
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A
FTDI CHIP Ny
ul-B Switches
FTDI_1V8 3.3V_FTDI Frazsant o ° °
14 14 14
20 \Yelelle) onp |21 0 0 0 0 B
31 47 5 <5 vCC U7-E 0§ vCC U29-E nS VCC US-E
vCcCio GND 8 8 8 74CBTLV3125BQ 8 8 74CBTLV3125BQ 8 8 74CBTLV3125BQ
42 35 - = = =
VvCCIO GND GND GND GND
56 25 < ] o —
veceio GND 5 813 7 |15 7 |15 7 |15
15
12 GND P PN
VCORE
37 GND 11 — C
VCORE 5 = —
64 GND -
VCORE
GND 3.3V_FTDI 2\
10 3.3V Switches —
[>VPLL VPLL AGND s
VPHY 4 220 Ohm/0.5A 4}
— VPHY . 3.3V 1474CcBTLV3125BQ
50 NAND Inverter 4 % av U30-E Uc' ° Voo U9-E D
VREGIN ' 14 o sL g
49 P 14 > a 3 0
° VREGOUT 0 ro) GND
X " . 74AUP2G06GW c o vce Y
5 c c ® vce | u27-E 5| ue-c gLy P 7 lis
N 5 o) N 74AHCOOPW b 0 >
< S o GND [H °
£ - = S GND vcc E
5T 2 L7 Ll g 7, 8o
0 3 7 sLylcnD p N E
- (@] 4 e
= — > 4
14 4 . —
— 1474cBTLV3125BQ
L VCC uU28-E w _
SN 74AHCOOPW 5 vce Uls-E
o = 8 1 F
< T 0 [enD T O GND
- Place Caps close to ’ 7 |15
ul.12 ° .
w —
Uul.37 £ -
ul.64 S —
° U33-E G
— N (W) < n
U1.20 S S sl 3l 3 14 3
w vce | o  d
Ul1.31 5 3 8 1474CBTLV3125BQ
ul.42 o 13 .
“TO |cenof2 Lo g Voo U22-E
Ul.56 7 < S <
~ o 1
uUul.50 > <TO GND
H
4 7 115
uil.9 - °
ul.4 3.3V_FTDI
)y EEPROM —
ul.49 u2-B
0 93LC56BT-I/SN
c J
©S vCC
O« 5%
GND comparator needs 5v for
5 possible 5v on output line
>
1 3
- b
E g VvCC Ul5-E
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USsSB PORT
11 USB_5V BUS lines 0, 2 and 4 for port A, B, C and D are initially default output High.
USB Mini B L1 A
1 USB_5V_POWER_IN ,600 ©Ohm,1.5A see Note 1
2  uUsB_D-
see Note 2 —
3  USB_D+ UL-A
4 % FT4232HL
—
R35 10R
5 g . . 7 DM ADBUSO |16 FTDI_SCLK/DIO18 — B
@ a a USB_5V R36 AOR 8 | o ADBUS1 17 FTDI_SMOSIDIO16
6 L S g g ¥ 18 FTDI_SMISO/DIO15 SPILINES
©§ N 2 2 B~ R37 12K 6 ADBUS2 <1 ||
7 O« =0 N O 0 X< YW REF 19 FTDI_SSEL/DIO17
o> Q> ad R47 1K — 14 | — ADBUS3 —>
8 RESET 21
63 ADBUS4 |—
9 ‘gé 62 EECS ADBUSS |22 NOT USED-RF_SELECT C
X
EECLK 23
FTDI_SMT_AD1/DIOL _ ——
) 61 EEDATA ADBUSE
— 24 FTDI_SMT_AD2/DIO2
£ = 13 ADBUS7 <>
= TEST
2 oscl spBUsO |28 FTDI_SCLK _ ——
27 FTDI_MOSI
o BDBUS1 —
28 ETDI MISO connected to reserved pins b
BDBUS2 —
vz2A 0¥ aX 3_{ osco BpBUS3 |22 FTDI_SSEL ——
93LCBEBT /SN o3 @3 30 FTDI_SMT_AD3/DIO3 —
BDBUS4 <>
7
_[—NC cs ° BDBUSS |32 FTDI_SMT_DIO4 <>
Eé — ORG BDBUS6 33 FTDI_SMT_DIO12 <> Also connected with UART DCD e
—
SCLK < spBus? |34
—l r 38 FTDI_TXD/CFG/DIO14
CDBUSO > —
3 39
Z—|Po DI CDBUS1 FTDI_RXD/DIO13 _ ——]
cpBusz |49 FTDI_RTS/DIO6 —
R55 2.2K CDBUS3 41 FTDI CTS/DIO7 <:I USB UART LINES F
NN _—
IleH coBusa |43 FTDI DTR/SLP_RQ/DIOB  ——,
z
44 R66 1K FTDI_DSR/DCD
5 |:| ” _ CDBUS5 AAA- TS <1
45 R67 1K
I-CLL_‘ l,_‘o CDBUS®6 AN
NN N 0 46
e =3 FTDI_SATTN
« lo ol < 2 CDBUS7 <]
z z G
DDBUSO 48 FTDI_ADO/DIOD/COMM < > Module Enabled if low.
50 R83 330R — /
_‘ DDBUS1 FTDI_SEL_ON_READ < Enables Module if low.
- ppbBUS2 23 RSZ,VW 330R FTDI_SEL_ON_WRITE D/ H
opBuUs3 |24 FTDI_ON/SLP/DIO9 <
R31 RESET
ppbBUS4 |22 ANAS FTDI_RESET — ,
oosuss |57 OR FTDI_ASSOC/DIOS -~
ppBUSE 28 FTDI_RSSI_PWM/DIO10 <]
RESET ppbBUSs7 122 FTDI_PWM1/DIO11 ——, —
— ] 60
PWREN
— | 36 J
3.3V_FTDI SUSPEND
Ny [
Eo U6G-A Eo u6-B
"' 74AUP2G06GW " 74AUP2G06GW
FTDI_RESET 3 4 FTDI_RESET_OpenCollector
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A
swi o )
TL3301AF260QG RESET BUTTON P3 can allow for in circuit current measurements if R4 and R6 are removed.
However voltage droop may cause undesired operation when sudden current
3 1 spikes occur during transmit. —
4 \E 2 B_RESET TSW-102-07-G-S
1 = B
—
SV_3A N
sw3
Switch/102-1221-EV —
XLR_5V
TL3301AF26OQS(\2/2 COMMISSIONING R4 1 -
2
BUTTON oR R — >
3 1 R6 c
4 \E 2 l B_COMM— OR
1 R13
—_ ) OR XLR_5V_LED_Enable I
= Sensing Power Supply
5V SENSE 1
J6 2
5V FORCE MC24356 r3g °
GND FORCE 1
J7
GND SENSE MC24356 2
L
o
N
o
<| N E
o 3
3.3V
1 @
R139 10K —[_ > ENABLE_UART_to_FTDI SW5 - —
p > — — = SDAO0O4HOSB
Module
R140 10K 1 8 Switch Position FTDI_SEL_ON_WRITE XLR Shutdown 3.3V_OuUT
p ENABLE_SPI_to_FTDI T —Shutdown Enabled
7
R141 10K ® F
ENABLE_GPIO_to_FTDI 3.3V _:| High High Yes
6 1
s = W Cow o
VW |
4D EN_UART_Loopback/Echo High Low No
CL-SB-13C-02 G
= sSw7
3.3V R40 C ?;gR
470R 1 |2 3 |4
NN
R23 H
470R -_—
XLR_SHUTDOWN_FTDI_TO_SWITCH [__> WA
This pin can be up to 5V supply maximum
> XLR_SHUTDOWN
J
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llluminates when 5V reaches Module ———
ON/SLEEP LED 3.3V
RSSI LEDs A
A
DS1
XLR_5V_LED_Enable BLUE
U15-A N
R62 LMV339IPWRE4 ° C
XLR_DIO10/PWM RSSI/DACO 150K 4 PN i “:'.é
f 5 3.3V o
. 3 B
> 3v VREF_2.6V 0w _
: ) w o XLR_DIO9/ON_SLEEP 5 Q3-B
U15.B bso » A »7k  R1S1 o9 O MA DDC114TU-7-F
R39 LMV339IPWRE4 WHITE : a . A
66.5K ) 6 W 0 °5 4 ]
VREF_2.6V P —— A WHITE 2.7K R130 I 5o
L
VREF_2.0V DS6 C A WHITE 2.7K R128 —_
> — C
R21 =
56K uils-C
VREE 2.0V LMV339IPWRE4 w
— c
8 goL
o——— - 14 0 2
R25 * .
VREF_1.5V Illuminates when UART and/or SPI and/or GPIO
56K
VREF_1.5V JLg L — switches connections are enabled to Module
Q- - D
O\ 3.3V
- DS15
?5132 SML-LX0603YW
— UART_to_USB_Enable D—’\N\'——@——“
O <
5
E
R169 DS21
SML-LX0603YW
DOUT, DIN, AND ASSOC LEDS 150R
SPI_Enable D—'\N\r——@——ﬂ
/\ 3.3V O & <
LED STACK
F
DS22
Q1-B ?SlgRo SML-LX0603YW
DDA114TU —
oW GPIO_Enable D—w——%
©
4 O 3 I 3  S1LED1 0 <
.
XLR_DIO13/DOUT — » L >
- 5 aan Q2B - 3.3v DS4 SML-LX0603YW G
— W DDA114TU p
< 70
150R
Pre-biased transistors are R142 1
biased with 10k resistor LOOPBACK ENABLED LED
Q1-A
DDA114TU DS3 WHITE Loopback needs UART_enabled to operate
ce3 6 < o 9] o H
1uF :\/\/\,——@——0 Loopback for USB side is
LR DIO14/DIN/CONFIG 1 27K independant of UART_to_USB_Enable
- > Q2-A = SILED2—
— MA DDA114TU —
EN_UART_Loopback/Echo
6 ~y
— R
- o J
< w
£h
I
o
W~ 2
O
UART_to_USB_Enable
XLR_DIO5/ASSOC
- 2 AAA QS_A
> W DDC114TU-7-F
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2 3 5 7 8 10 11 12 13 14 15 16 17
FTDI (USB) A
UART Disable UART Control
to Disable UART if unit 3.3V_IN is shutdown
XLR RADIO See note 4
R32
FTDI_TXD/CFG/DIO14 > ANy
OR
B
U7-A
74CBTLV3125BQ
> 3 u33-c
XLR_DIN_SW > ' >  XLR_DIO14/DIN/CONFIG ENABLE_UART_to_FTDI ° 7AAHCOOPW —
UART_to_USB_Enable > 1 Ei > 8
- - - 10 UART_to_USB_Enable
R33 XLR_3.3V_IN_READY J c
FTDI_RXD/DIO13 < AN, - -
OR
u7-B
74CBTLV3125BQ
6
XLR_DOUT_SW <] : <1 xLR_DIO13/DOUT
4 | oE}
D
UART Loopback Enables Echo
AR34 This can be used for loopback.
6{?’ Loopback circuit is always connected to USB UART
u7-c Loopback circuit is disconnected from Module if ENABLE_UART_to_FTDI is low. —
74CBTLV3125BQ
JR— 9 8 [
FTDI_RTS/DIO6 > ' > XLR_DIO6/RTS u28-A u28-B
10 |oE 74AHCOOPW 74AHCOOPW R10 E
FTDI_TXD/CFG/DIO14 > 3 = 6 56R
XLR_DIN_SW
2 5
ARg2
197
OR 5 9 < EN_UART_Loopback/Echo
u7-D 10 ; 12
74CBTLV3125BQ
13 Py F
ey 12 11 = 74AHCOOPW
FTDI_CTS/DIO7 <] i <] XLR_DIO7/CTS U28-C 2 AAHCOOPW
13 | oE! u28-D
u27-D
74AHCOOPW u27-Cc
RS _ 19 74AHCOOPW
OR 11
U8s-A 13| 10 G
74CBTLV3125BQ ’T 8
2 3 EN_UART_Loopback/Echo >
FTDI_DTR/SLP_RQ/DIO8 —> d [> XLR_DIO8/DTR/SLP_RQ
] — 4 1 -
1 | oE! 3
FTDI_RXD/DIO13 5 >
56R < XLR_DOUT_SW
R9 74AHCOOPW 74AHCOOPW
u27-B U27-A H
us-B
74CBTLV3125BQ
S — 6
FTDI_DSR/DCD < ' < XLR_DIO12/CD/PWM2/ADTRG
OE!
J
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FTDI SPI
Disable SPI/GPIO Control
to Disable SPI/GPIO if unit 3.3V_IN is shutdown A
XLR RADIO SPI ua-A See Note 4
U33-D
74CBTLV3125BQ 7AAHCOOPW
12
2 3 — _
FTDI_SCLK/DIO18 S : > XLR_DIO18/SPI_CLK/ADx ENABLE_SPI_to_FTDI s 11 .
_ 1| ocE!l XLR_3.3V_IN_READY [ > —> | -
SPI_Enable > QE! - - -
B
u9-B
74CBTLV3125BQ
FTDI_SMOSI/DIO16 > ' 6 >  XLR_DIO16/SPI_SI/ADx uis-c
- — - — 74CBTLV3125BQ
OE!
9_ - 8 c
_— 10 '
GPIO_Enable > E
u9-c - —
74CBTLV3125BQ
9 8
FTDI_SMISO/DIO15 < g < XLR_DIO15/SPI_SO/ADx
10 | oE! D
R79 10R —
AN < B_COMM
u9-D U22-A
74CBTLV3125BQ 74CBTLV3125BQ
E
_— 12 11 [ 2 3
FTDI_SseL/pio17 [ > : > XLR_DIO17/SPI_SSEL/ADx FTDI_ADO/DIOO/COMM <> ; <] XLR_DIOO/ADO/CommBin
13 | oF| - 1| ==
E GPIO_Enable > E
FTDI
AD/DIO
U13-A uU22-B F
74CBTLV3125BQ 74CBTLV3125BQ to
S 2 y 3 —_— 6 XLR
FTDI_SATTN < t < XLR_DIO19/SPI_ATTN FTDI_SMT_AD1/DIO1 <& > d <] XLR_DIO1/AD1
1 | oE 4 | oEl RADIO
G
u22-c
74CBTLV3125BQ
9 8
FTDI_SMT_AD2/DIO2 < > t < XLR_DIO2/AD2
10 | oE!
TAP NO MORE THAN H
50 mA from 3.3V_OUT/IN
on XLR module
XLR_3.3V_IN -
u22-D
NS ¥ 74CBTLV3125BQ
U13-D =1
74CBTLV3125BQ 12 11
FTDI_SMT_AD3/DIO3 < > t < XLR_DIO3/AD3 3
S 12 11 P rp— 13 | oE!
FTDI_RESET_OpenCollector > t ® > XLR_RESET E
13 | GE!
B_RESET
Switch used as inverter for 3.3V_IN p R80 - —
use to control Reset to USB disconnect 10R ::I
U13-B . T
>3y 74CBTLV3125BQ B_L §
5 6 a XLR_3.3V_IN REV| ECO DESCRIPTION OF CHANGE BY | ckD| APPR DATE
4 - TITLE
XLR_3.3V_IN_READY [ —— 0y APPROVALS: DATE:
N XLR Development Board -U
DESIGNED: 7/28/16
— DRAWN: XXIXXIXX Isolation Switches SPI, GPIO
CHECKED: XXIXXIXX
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U29-A
74CBTLV3125BQ
Disable GPIO Control
2 3 Disable GPIO if unit 3.3V_IN is shutdown A
FTDI_SMT_DIO4 <__ >———— < > XLR_DIO4 See note 4
SR . Y
GPIO_Enable 74AHCOOPW
4
ENABLE_GPIO_to_FTDI —S—— 6 —
5 GPIO_Enable
3.3V
U29-B a
7ACBTLV3125BQ Duplicated with UART DCD S B
6 XLR_3.3V_IN
FTDI_SMT_DIO12 < > < > XLR_DIO12/CD/PWM2/ADTRG - - G AO7401 G AO7401
Q5 Q6
D
> XLR_3.3V_IN_READY
Y X ®
g 83k c
u29-c =1 =
74CBTLV3125BQ
FTDI_ON/SLP/DIO9 < t < XLR_DIO9/ON_SLEEP — —
10 | oE!
U30-A
74CBTLV3125BQ D
FTDI_SCLK C>—2——o/——3—c> reserved_7_U22
U29-D 1|
74CBTLV3125BQ m >
11
FTDI_ASSOC/DIO5 < < XLR_DIO5/ASSOC
E
U30-B
74CBTLV3125BQ
us-c 6
f reserved_9_W22
74CBTLV3125B0 FTDI_MOsI <__> § > _9_
Ei
9 8 F
FTDI_RSSI_PWM/DIO10 < t < XLR_DIO10/PWM RSSI/DACO
10 | oF
o |
us-D G
74CBTLV3125BQ u30-C
74CBTLV3125BQ
12 11
FTDI_PWM1/DIO11 < > t < > XLR_DIO11/PWM1/DAC1 9 8
13 —E5 FTDI_MISO < > ' < > reserved_8_V22
1 10 | OE}
H
3.3V
) © U30-D
Used As Inverter - 5V tolerant input
P & This pin can be up to 5V if switch is in middle position 74CBTLV3125BQ
U15-D ¥ and XLR_Shutdown is connected to 5V through Header P1 —_— 12 11
LMV339IPWRE4 a — FTDI_SSEL < > ' < > reserved_10_W21
— 10 I\ 13 | oE!
FTDI_SEL_ON_WRITE > _ Ei 3
11 XLR_SHUTDOWN_FTDI_TO_SWITCH
VREF_2.0v [ _>———"—
U33-A o
74AHCOOPW This pin can be up to 5V
1 —
3 XLR_SHUTDOWN
FTDI_SEL_ON_READ 2
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XLR_5V XLR 5V
- holes for standoffs
3 n @ 5 NO THERMAL RELIEF A
d 2 S Y ON ANY LAYER
18 : 0
Ow VIAS IN EXPOSED METAL -
3 Layout for PCle mini card
[o0]
2 MULITPLE VIAS THROUGH : 1
ALL GROUND LAYERS XLR Radio Edge Connector
By J3.11 (USE HEAVY GND "STITCH") 13
— v ASOB226-S68N-7F 4,—C> reserved_2
- B
pr— reserved_1 %{ )_;I—Q reserved_4
reserved_3 < %3 —( )—4 ’—< XLR_5V
5 )—64,—6 reserved_8_V22
7 ) 8 reserved_10_W21
(Pin# + 10) maps to XLR_Connector pin reserved_s_U22 c> :
Except for reserved pins on 7,9,11, and 13 reserved 9 W22 <> 9 )_10 > XLR_3.3V_IN - Note 4
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The JTAG/SWD pins are
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the XLR. This must be here
for proper JTAG/SWD
operation.
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Notes

1. The FT4232H chip has 4 separate I/O ports. Each of these ports can be set to
different modes at any time. Only one mode can be set on a port at a time.
All of the ports can be set to serial, asynchronous bit-bang, or synchronous
bit-bang. Only ports A and B can be set to MPSSE mode, which includes SPI,
12C, and JTAG modes. The default state for all of the ports will be UART
for first time plug in. This cannot be changed until after programming EEPROM.

2. The FT4232H chip supports two modes for the SPI clock. The first mode supports
speeds from 92 Hz to 6 MHz and follows the equation below (CD is the clock
divisor and must be an integer:

f=12MHz / (2 * (1 + CD))

The other mode can handle speeds between 460 Hz and 30 MHz and follows the
equation below:

f=60MHz /(2 * (1 + CD))

The MOSI and MISO lines are synchronous with the SPI clock. All of the other
GPIO pins are not.

3. Since the FTDI chip is powered by 3.3V. The XLR 3.3V_IN must be limited between
3 to 3.5V when connections are enabled. To test the XLR at a lower voltage, all
FTDI connections must be disabled, with XLR_nShutdown low. An external supply
can be inserted to 3.3V_IN as long as it complies with Manual requirements and
signal integrity is observed.

4. If 3.3V_IN is low all DIO pins must be tri-state or low. Pullups are not allowed in this state.

5. Signal integrity should always be observed on all pins. ONLY 5V pins and XLR_SHUTDOWN can
receive volages higher than 3.3V_IN. All digital lines are based off of 3.3V_IN.

6. 5V supply is still needed for XLR module to receive or transmit regardless of what voltage is on 3.3V_IN
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