CONNECTOR_TRANSCEIVER

ANALOG_FRONT_END

FPGA

usB
RX_| P
RX_I_P RX T N RX_I_P RX_DATA_B[0-11]
RX_I_N RX_I_N RX_DATA B[0-11] = = RX_DATA_B[0-11] USBI1-33]
RX_DATA A[0-11] USB[1-33] @ @ UsBI1-33]
RX O P RX_DATA_A[0-11] RX_DATA_A[0-11]
RX_Q P RX_Q_P
RX QN RXQN RX_QN RXSYNC Rx_SYNC RXSYNC
AUX_DAC_A TX DATA[O-1
AUX_DAC_A AUX DAC B AUX_DAC_A TX_DATA[0-13] — TX_DATA[0-13] usse
AUX_DAC_B AUX DAC C AUX_DAC_B TXSYNC
AUX_DAC_C — AUX_DAC_C TXSYNC TxSYNC
™1 P AFE_CNTRL[0-9] - AFE_CNTRL[0-9] MICRO
TX_I_P TX_I_P B
TX_I_N XN TX_I_N AUX_SPI[0-2] - AUX_SPI[0-2] uC ADIO-7]
X 0 P uC_AD[0-7] = uC_AD[0-7]
TX QP TX. QP )
TX_Q N XOQN TX_QN uC_CNTRL[1-4] - uC_CNTRL[1-4]
AUX_ADC_A1 AUX_ADC AL AUX_ADC_A1l FPGA_CNTRL[1-3] - FPGA_CNTRL[1-3]
AUX_ADC_A2
AUX_ADC_A2 AUX ADGC BIL AUX_ADC_A2 COM [1-2]
AUX_ADC_B1 AUX ADC B2 AUX_ADC_B1 COM_[1-2] = COM_[1-2]
AUX_ADC_B2 AUX_ADC_B2 uC PROG[1-4]
uC_PROG[1-4] - uC_PROG[1-4]
ANALOG_FRONT_END MICRO
D CNTRL[1-
D_CNTRL[1-6] - — D_CNTRL[1-6]
CLK_REF_EXT CLK _REF EXT CLK_REF_EXT
M&C[0-5] £Cl0-5
M -5
M&C[O-l]“ M&C[0-1]
POWER
CONNECTOR_TRANSCEIVER
CONNECTOR_DIGITAL
POWER
M&C[2-5]
M&C[2-5]
INPUT_[0-30] — INPUT_[0-30]
TPUT [0-
OUTPUT_[0-30] —_ OUTPUT_[0-30]
TAG[1-4
JTAG[1-4] —_— JTAG[1-4]
CONNECTOR_DIGITAL FPGA
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RX 1P R21 1K0603,1% RX | P 1
I R N1
fean R20 1K:0603:1% N

R17 1K:0603:1% RX Q P 1
RX_Q_P B e
Progon] R19 1K0603,1% Q

AUX_DAC_A
AUX_DAC_B
AUX_DAC_C

AUX_ADC_A1
AUX_ADC_A2

AUX_ADC_BL

AUX_ADC_B2 AUX_ADC_B2_1

R-OPEN;0603

Power consumption estimate:

Tx 128 Msamples, 20mA output: 70mA
x 64Msamples/s w/ input buffer enabled: 275 mA

LL: 12mA

Digital: 92mA

digital tx 4x interpolation, no modulation 90mA

digital rx processing disabled 9mA

R
DI

Total: 548mA
Layout Note: analog gital ground planes
should be connected by a path 1/8" or 1/4"
wide underneath
(see ADO760 clear description for details)
GND

A_+33V
Ey

100nF:0603

100nF:0603

100nF:0603

100nF:0603

100nF:0603

100nF:0603

100nF:0603

D_GND

ADC reference voltages decoupling

c37
22pF;0603

- |}

RX_I_N_1

inputs. 3.6V Zener

RL c RX QP 1
GND ’VK L
c35
22pF;0603
Ne | wow
GND "[/K

TZM52278 Prevent over/under-voltage
damage of AD9860 at analog

AFECNTRLOS v oo 44 A8999 §499938599 Y89553¢
NTRLO RESETB]
CNTRCT {SCLK} 00 00 00000 0000220000 QQQQQ
g G5 56 50006 5000060060 25552
(gg:\?) << << T IIIIIII<I<II LT T
OSC1] CLK  Transmit Receive Receive
CLKOUTI] R sy
CLKOUT2) 200 Ohm input impedance  _RX | N_T 11| YA
CNE:)S;E; BN 2Vpp, 2V approximately RX QP 3
Xk de S, 107
voltage RX O N T VIN+B
VIN-B
VREF 1
VREF
AUX_SPI[0-2] REFT 21| e
REFB -~
— =120 | pergTA
REFT
—rerr—— ReFT B
TR |
REFE_B
—5 siGDEL

AUX_DAC_A 6

Transmit

osc1
osc2
CLKOUTL
CLKOUT2
CLKSEL
DLL_Lock

D_+33V D_GND
Y py
EEEEREEEEERE
8838388 2228282 AL > Rx_DATA A1)
38328333 3288838
s 9 ATA ALL
N 7 ATA_ALO
p1oA ATA_AS
D9A 76 ATA_AB
DBA 75 ATA_AT
oA RX_DATA A
DA RX_DATA A
DoA ATA A
Dan 2L ATA A Include traces between ADCs and FPGA for both
D2A 2 ATA A; 10-bit and 12-bit version. DOA and DOB are undefined
b1a (-8 2ot in AD98G0.
D0A
[
Resyne |22 > Rysvn "dicates which ADC channel data is on the RX_DATA bus
a1 RX_DATA B11
nsg D118 RX_DATA BL0 R DATA BIOLL
D108 ;2 ATA_BO RX_DATA_B[0-11]
ggg 88 ATA B8 Minimize the number of IO pins at the FPGA.
o6 & ATA BT Time multiplex the | and Q samples over the
6B (28 N RX_DATA bus
DpsB (83 However, for better throughput, connect both |
84 ATA_BA
D4B [oq ATA B3 & Q samples to FPGA
D38 gy ATA B2
D28 [CaL RX_DATA B1
bos |80 RX_DATA BO
(ReRALAGLZL ) 7x_DATA(0-13]
a ATALZ
ss TX13 [ag ATAL2
T2 759 ATALL
=l ) ATALD
0 A9
Rl AB
e AT
™
44 A
6
4 A
X5
46 A
Txa A
1
™3 A
T 48
49 ATAL
L Ao
™0
TXSYNC < ITXSYNC 5
| 62 AFE CNTRL9 {MODE/TXBLANK}
MODE/TXBLANK AFE CNTRLO _{MODE/TXBLANK

AUX_DAC_A
Range0-3v, AUXDACE 5] AUXDAC
gbitresoluion _AUXDAC | AUXDACS AD986
AUX_DAC_C AD9S6
VREF AUX_ADC_AL 1
AUXADC AZ AUX_ADC_AL
C160 c168 —AUXADC BT 12| AUX_ADC_A2
10uF10v;T;3216 AUXADC B2 T 15| AUX_ADC_B1
00TF10803 = AUX_ADC_B2
GND GND —121 AUX_ADC_REF
cis
00r 0603
REFT
GNP f 1 c1rs
183 crr 20mA total output C-OPEN;0603
fLoonF:0603 10uF;10V;T;3216 current set by this  GND,
ST I rere wero
c170 GND < R25 ¥ 02K,0608,1% FSADI
100nF;0603
__TxiP 26
B 10UT+A
Note: 2 V p-p differential lout-A
3 — TXQP 201
1Vppeach L ouT+8 9% 8
— XN ____mlors 8395
585 &
xx'x' @ X000z
335 4§ pood
232 ¢ 56064
RS5 AD9BE0BSTZ
100R;0603;1%
oND, TP
Ci91 =i
C-OPEN;0603 L il
GND, TX_LN )
R57 T00R;0603,1%
Current to voltage conversion
GND, RS4 100R;0603;1%, X QP |
C190 =
C-OPEN;0603 3|
GND, TX QN M
<|
RS6
100R;0603;1%
C161
C-OPEN;0603
D_GND
D4 1zms2278
c RX_IP_1

Clock: Comes
from FPGA

15 |

DLL_LOCK
A_¥

&

3v
ca1

100nF;0603 A*33V GND

B T

100nF;0603

100nF;0603

100nF;0603

100nF:0603

100nF;0603

100nF;0603

100nF;0603

100nF;0603

100nF:0603

100nF;0603

100nF;0603

100nF:0603

100nF;0603

100nF:0603

100nF;0603

GND
us
o o R22 OR;0603
¢ 2
—21ne & vour
NC Temperature
"6 o Tenperatu c39 c4o
T2 N sensor Eropsn‘osuz C-OPEN;0603
SAUTDOWN [S—>A+33v oo oo
TMP3GFSZ
Caps for noise
suppression when
measuring
temperature
fchael 3. Yoha
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INPUT 0 1
INPUT 1 2 | AL
INPUT 2 3Bt
INPUT 3 4| A2
INPUT 4 5|52
INPUT 5 6 | A3
INPUT 6 7|8
INPUT 7 8 gi
INPUT 8 9| ,e
T
INPUT 9 D_GND 1|5
INPUT 10 12 | A6
INPUT 11 13 | B¢
INPUT 12 14 | A7
INPUT 13 15 | 7
INPUT 14 16 | A8
INPUT 15 17 | B8
INPUT 16 18 gg
INPUT 17 ITH el
- 0]
INPUT 18 D_GND 21 | B0
INPUT 19 20 | AL
INPUT 20 23 | Bil
INPUT 21 2a | A12
INPUT 22 25 | B12
INPUT 23 26 | A2
INPUT 24 o7 | B13
INPUT 25 28 gii
INPUT 26 29 | oz
- a0
INPUT 27 D_GND 31| 515
INPUT 28 30 | A16
INPUT 29 33 | b6
INPUT 30 aq | 217
M&C2 _ {SERIAL RX LEFT} 35 | BYY
M&C3  {SERIAL TX LEFT} 36 | A8
JTAGS _{EPGA TDI} 37 | B18
JTAGZ _{FPGA TMS} 38 gig
JTAGL _{FPGA TCK} 39 | o0
D GND <\——40 fgog

4,5 INPUT_[0-30K__wmmm—

5 JTAG[1-4] < e

SQT-120-01-L-D-RA

DIGITAL INPUT
LEFT
CONNECTOR

5 M&C[2-5] < mmmmm—

5
OUTPUT 0 1

OUTPUT 1 2 | AL
OUTPUT 2 38!
OUTPUT 3 4| A2
OUTPUT 4 5| B2
OUTPUT 5 5 | A3
OUTPUT 6 7| B3
OUTPUT 7 3 Qi
OUTPUT 8 9l e

- 0]
OUTPUT 9 D_GND 11|55
OUTPUT 10 12 | A6
OUTPUT 11 13 | 56
OUTPUT 12 14 | A7
OUTPUT 13 15 | B/
OUTPUT 14 16 | A8
OUTPUT 15 17 | B8
OUTPUT 16 18 Qg
OUTPUT 17 19| 200

- 20|
ouTpuT 18 D_GND 21 | B1O
OUTPUT 19 2o | ALl
OUTPUT 20 23 | B1l
OUTPUT 21 20 | A12
OUTPUT 22 o5 | B12
OUTPUT 23 26 | A2
OUTPUT 24 27 | B13
OUTPUT 25 28 Qij
OUTPUT 26 29 | %

- a0
ouTpuT 27 D_GND 31 | B15
OUTPUT 28 30 | A16
OUTPUT 29 33 | 516
OUTPUT 30 3a | A7
M&C4 {SERIAL TX RIGHTY 35 | BYY
M&C5 {SERIAL RX RIGHT} 36 | A8
JTAG4 ___{FPGA TDO} 37 | B8
JTAG2 ___{FPGA TMS} 3g | AL
JTAGL ___{FPGA TCK} 39 | B19
A20
D_GND <—40 1 g

TMMH-120-01-L-D-RA

DIGITAL OUTPUT
RIGHT CONNECTOR

5 OUTPUT_[0-30] < wmmm—
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GND < 1
GND __ < 2
RX_I_P 3
RX_I_N 4
GND < 5
GND _ < &
RX_Q_P v
RX_Q_N 8
GND < 9
GND__ < 1‘1)
AUX_DAC_A
AUX_DAC B | 12
GND < 13
GND _ < ii
AUX_ADC_A1 1
AUX_ADC_A2 5 CNTRIT e
D CNTRL2 18
GND < 19
GND__ < ;‘1)
TX P
T™IN | 22
GND < 23
GND__ < gi
TX QP
TX O N| 26
GND < 27
GND__ < ;g
AUX_DAC_C
GND___ < ;‘1)
AUX_ADC_B1 =
AUX_ADC_B2 5 CNTRIS 2
D CNTRL4 24
M&CO__{SERIAL TX BOTTOM}35
M&C1 _ {SERIAL RX BOTTOMRg
D _CNTRL5 37
D _CNTRLG 28
CLK_REF_EXT < 4313

GND

3,5 D_CNTRL[1-6]<__wmmmm—
5 M&C[0-1]

M&CO {SERIAL TX BOTTOM}
M&C1 {SERIAL RX BOTTOM}

P

B11
Al2
B12
Al13
B13
Al4
B14
A15
B15
A16
B16
Al7
B17
Al18
B18
A19
B19
A20
B20

Receiver interface

Transmitter interface

TMMH-120-01-L-D-RA

BOTTOM
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USB INTERFACE

uC INTERFACE

o omig <
e
s g
s e
9 <
e e <

e e s [ 0
40 PIN DIGITAL INPUT -
LEFT CONNECTOR

opn <

40 PIN DIGITAL

OUTPUT - RIGHT
CONNECTOR

o e

o omy .

-

FOR LVDS CHANGE VOLTAGE OF:
25V

INPUT BANK 7 to 2.
OUTPUT BANK2 to 25V

S T I L S T T T T Mijﬁiii#

T

Programning mode

BANK 0O

FPGA

BANK 7

BANK 6 *

i R

Constraints:

Pins

Input
usB
Output

Din/Dout

JTAG
PROG#
CCLK
DONE
MODE

Voltage Bank
2.5V LVDS 0
3.3v 1
2.5V LVDS 2

3.3v 4&5
2.5V VCCAUX N/A
2.5V VCCAUX N/A
2.5V VCCAUX N/A
2.5V VCCAUX N/A
2.5V VCCAUX N/A




D_+3.3V

UC_CNTRL[1-4] C CNTRLL {uC WR#) i
C_CNTRL2 {uC_RD#] D_+3.3V C165
C_CNTRL3 {uC FLASH CS#) 100nF;0603
C_CNTRLA {uC ALE}
D_GND
c36 D_+33V D_GND ADDRESS D_+3.3V D_GND
100pF; EggnF'OGOS LATCH
FPGA_CNTRL[1-3} 00pF;0603 k uC_AD[0-7]<__> [AO - A7]
U
u4 D_GND, — o o
D_GND o o uc a0l uc onTRLA pic ALEE T3] OF o z
~ g 2 1 LE > 0
FPGA CNTRL1 _{FPGA PROG# > © uC_ADO uC_A0
uC_PROG[1-4] FPGA-CNTRLZ {FPGA RW# CSF PBO (T0) PAO (ADO) TCADT 200 octat Q02— AT —
C_MISO] U PB1 (T1) PA1 (AD1) UC_ADZ DL A —
uC MISOL — PB2 (AINO PA2 (AD2 = Z1p D-Type 2 o ==—
uC_SCLK} uC_CNTRL3 uC FLASH CS% (AINO) (AD2) UC_AD3 Lateh Q2 g UC_A3
uC_RST#} uC_A19 PB3 (AIN1) PA3 (AD3) UC_ADZ 13 | B3 Q3 UC_A4
WG MoSI} UC_PROGA{C MOSl} UG AZ0 -4 PB4 (SS) PA4 (AD4) TCADS 131ps sy o T —
UC_PROGI{uC MISO} _uC_A21 5 | FBS (MOSh PAS (AD9) uC_ADS 1905 Toterant Q5 A5 —
TCPROGZ{uC SCLK} 2| PB6 (MISO) PAG (AD6) CADT T b6 Q6 CA7
PB7 (SCK) PA7 (AD7) D7 height: Q7 [E————
COM_[1-2] coMm_1 RX COM 1 [RX} 51 poo 18 uC A8 1.2 mm
COM_2 CoM 2 {1x (RXD) PCO(A8) 9 uC_A9 4724 il
UC_ATS PD1 (TXD) PC1 (A9) UC_AID e
TEATE—2H PD2 (INTO) PC2 (A10) H29——==rr— TR —
el LA 21 uC 7 TC74LCX373FT (ED
AT PD3 (INT1) PC3 (A1) Tom.¥¥3 RAS ED
UC A8 19 | PD4 PC4 (A12) uC_A13 10K;0603
UC_CNTRLL {uC WR#} 2| P08 (OM—%A) bes gﬁﬁ; ZB_C_A'H_Q uC_/ uC_ADO
= {uc_ROA 13 pp7 (RD) PC7 (A15) 25— RS0
uC_CNTRL4 {uC_ALE} 27 6 10K;0603 Pull up the 3 LSb's, otherwise a
FPGA DONE /C\)IE:F?lB mg 1z D +33V uc problem p the FPGA may
R 10K;0603__UC_PROG3 uC RST# _+3 ;
D_+3.3V BOBT SECTOR RESET . NC 28—« result in complete lock (cannot talk
D_+3.3V <A \ok0503 = 24ice 8 BituC nc over serial). Is this true? FPGA pins
! x are pulled up when not programmed?
D_GND <l—6|C15 |_L_i—15_22 F0608 XTALL
XTAL2
Y2 |
XTAL_8.5MHz/HCA8: ATMEGA8515L-8AU
D_GND
D_+3.3V C171 22pF;0603 Built-in brownout detection
D_+33V  D_GND
c196
100nF;0603
u10
X 45 C_AO
D_GND 8 B gpQisial 4
S >> Tpou 43— 6
pO13 41—
T BOOT_SECTOR
DQ12 3 f——
e v uC PROGI e msor o[y | —vv
—>
uc_A21 10 DQ10 7o) UC PROGZ {uC_SCLK} 4| Miso GND D_GND 1 D_+3.3V
UC_AZ0 9 A20 DQ9 uC | {uC RST#} 6 SCK GND
A19 pQs 30— RST  GND
C_AT9 16 | n1g = GND TSW-103-06-T-S
C ALl 11 a1z pQ7 (44 o ADT 4C PROGA {uC MOSI 104 yosi vee F———>D_+3.3V
uC_A17 48 | g Q6 42 C_AD6 Header useful to manually
< S 1 Al5 DQ5 40 C_ADS TSW-105-07-T-D force an I/0 to logic '0' or '1'
C AL 2 | i D84 a C_AD4 ' . Pin 3 is boot sector, pull low
%3_ % 100 mil Programming Header load FPGA with b d
[ Al13 DQ3 UC D +3.3V DO NOT POPULATE to loac 'GA with boot code
UC_ALZ 5 :ﬁ 8\ x 8 bits ggi 31 UC_ADL
C_ALL C_ADO
LJC, = ? AL0 Flash Memory DQO 29 uc_/
C_) 8 | A9 71 UC CNTRL1 {uC WR#} c1s
C Al 15 | A8 Top boot sector wi UC_CNTRLZ {uC RD#| 100nF;0603
uC_A 19 ﬁg 48-pin TSOP ‘éz 26 UC_CNTRL3 {uC FLASH CS#}
C_A6 20
AT 204 As RP# [2—4—>D_+33V D aND
UC_A4 Ad Vpp/WP# )_(
—cAT——22{ A3 R/B# -5
_UCA3 23| laz — o
uC_A2 24 A2 BYTE# D_GND Byte configuration. LSB only Michael J. Yoha
UC_AL 25 | AL
AD po1 |13 UC A22 Mobile Satellite Services
18221A Flower Hill Way
M29W640DTION6E Gaithersburg, MD 20879

Select either Flash or FPGA data bus
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GND
A

FV22

4
4
5
4
4

FREE_VIA

FV25

4
4
4
4
g

FREE_VIA

FV15

§
4
5
4
4

FREE_VIA

FV29

4
4
4
4
g

FREE_VIA

FV33

4
4
5
4
4

FREE_VIA

FV35

4
4
4
4
g

FREE_VIA

FV19

§
4
5
4
4

FREE_VIA

FV26

g
g
g
g
g

FREE_VIA

GND

>

Fva3

FREE_VIA

FV34

FREE_VIA

Fv23

FREE_VIA

Fv4

FREE_VIA

Fvil

FREE_VIA

Fv21

FREE_VIA

FV39

FREE_VIA

FV16

FREE_VIA

GND

=

FV40

FREE_VIA

FV38

FREE_VIA

FV20

FREE_VIA

FV13

FREE_VIA

FV6

FREE_VIA

FVv42

FREE_VIA

Fval

FREE_VIA

FV10

FREE_VIA

GND

>

Fv3

<

FREE_VIA

Fv28

FREE_VIA

EV7

FREE_VIA

FVv27

FREE_VIA

Fv8

FREE_VIA

FV36

FREE_VIA

FVv14

FREE_VIA

FV30

FREE_VIA

GND

=

FV32

FREE_VIA

Fv24

FREE_VIA

EV9

FREE_VIA

FV12

FREE_VIA

EV5

FREE_VIA

FV31

FREE_VIA

FV17

FREE_VIA

FVi18

FREE_VIA

EV1l
FREE_VIA
FV2

]
FREE_VIA
EV3
FREE_VIA

Michael J. Yoha
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+5 V Supply

2 USB3250 max power consumption: 185mW (HS mode)
FR3 u7 Thus linear regulators are sufficient Imax = 300mA
5
BATT+ L DN 1 9 21N 190 ouT 1 1 9 >USB_+3.3V
S36 EXCML32A680U 356'“AOUT R36 —L
SHON® 165K;0603;1% c61 EXCML32A680U
ATT. -2 D GND c70 VREF = 1.25 EUUF:].OV;T:EIZIG
- 100nF;0603 8l eauits 9 ser Vero USBA_+3.3V
cc R35
1757475 D_GND 100K;0603;1%
N LP39B2INM-ADI NOPR5,, c66 10uF;10V;T;3216
INPUT VOLTAGE RANGE 4.5 - 100nF;0603 100nF;0603
5.5V USB_GND
D_GND D_GND D_GND D_GND D_GND
5.0V TVS
TRANSIENT VOLTAGE . Imax = 300mA A_+3.3V
2 1 . +3.
IN out >
SUPPRESSOR 0
C197 égﬂmAOUT R53
100nF;0603 165K;0603;1% c172
l SHDN# 10uF;10V;T;3216
D_GND —-E FauLT# 2 sET oo
& cc RS2
3 100K;0603;1% ——C185
LP3982IMM-ADJ NOPE, 00NF:0603
100nF;0603
GND
GND GND GND
C65 —Lceo o o N
10UF;10V;T;3216 100nF;0603 us
o = o
D_GND D_GND E s z
z x D_+2.5V
18
skip pulse mode for minimum noise p_GND <—- vopE/SYNe POR# Imax = 600mA
1A max peak output current LTC3407 U6
VREF = 0.6V Imax = 600mA L1 Dual 600mA L2 Imax = 300mA
fixed 1.5 MHz switching D_+3.3v<t ARRP swz  step-down swi |- YR 2N o OUT H—¢ £>USB_+1.8V
-Sur L DC/DC S gﬁam AOUT R30
converter R38 SHDN 44.2K;0603;1% FR1
4 R37 \ A4R3K0603:186 |\ 0, zz vret |- c123 €105 VREF = c42 EXCML32A680U
100nF;0603 0o 316K 0503,1% 100nF;0603  [100NF0603__ 8 | Loy 1s ©  seT OUF;10V;T;321
TC3407EMSE#PBF Z e BA 418V
D_GND | R31 D_GND USBA_+1.8
oy I I D_GND D_GND L P3982IMM-ADJ NOPB 100K;0603;1%) i
22pF;0603 R11 c73 c55 c43 10uF;10V;T;3216
c76 100K;0603;1% D_GND R39Q  22pF;0603 _| 100nF;0603 100nF;0603
10uF;10V;T;3216 100K;0603;1% c78 D_GND D_GND USB_GND
10uF;10V;T;3216 D_GND D_GND
D_GND
D_GND D_GND R51 R27
D_GND
GND USB_GND
High frequency decoupling
OR;0603 D_GND  OR;0603
R16 R3
s 13 Imax = 1.2A s B G
6 ~N ND USB_GND
- 1 7] bvm LTcaa11  SW 3.3uH;1.65A >p_+12v
c8s5 c2 42 single 1.25A C106 c124 OR;0603 D_GND  OR;0603
10uF;10V;T;3216 100nF;0603| D_GND SYNCMODE_\ 0 down 10uF;10V;T;3216 47UF; 10V; X5R
0C/DC R43 c108
D_GND D_GND 8 9 10uF;10V;T;3216
skip pulse mode for minimum noise PGOOD converter VFB M%;l% D_GND _
1.6A max peak output current =5 AR ITH I D_GND D_GND Michael J. Yoha
VREF =08V ! . ] Mobile Satellite Services
1.6 MHz switching g o c107 ——ci14 18221A Flower Hill Way
SHONRT & & 22pF;0603 100nF;0603 Gaithersburg, MD 20879
Cco4 =— oo R41
1nF;0603 R45 LTC3411EMSH#PBH] 100K;0603;1% D_GND R24 R29 _
220K;0603;1% [Title
b_GND GND USB_GND COM-1200 / POWER
D_GND D_GND OR;0603 D_GND  OR;0603 ize Document Number ev
D_GND B Y03009 4
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5 | 4 | 3 | 2




5 USB[1-33] <__Se=m

J1

50 {RXACTIVE} USB15

46 RXVALID} USB14
52 {RXERROR} USB16 RESET pulled high until
FPGA pulls low
RESE USB1 R33 10K;0603

USB_+3.3V

SUSPENDN USB3
SUSPEND is disabled since we require

the 60MHz clkout at all times.
17 XCVRSELECT} USB4

18 {TERMSELECT} _USB5

19 {OPMODE[1]} USB7
20 {OPMODE[0]} USB6

lao _fclkouTy  usBio

21 {LINESTATE[1]} _USB9
22 LINESTATE[O]} _ USB8

| 25 DATA[L5]} uUSB32
26 DATA[14]} USB3L
27 DATA[13]} USB30
29 DATA[12]} USB29
30 DATA[LL]} USB28
1 DATA[10]} USB27
32 DATA[9]} USB26
34 DATA[8]} USB25
35 DATA[7]} USB24
6 DATA[6]} USB23
a7 DATA[S]} USB22
9 DATA[4]} UsB2l _
40 DATA[3]} USB20 _
41 DATA[2]} USB19
4 DATA[L]} USB18
44 DATAIO]} UsB17 _
FV64 FV65 FV66  FV67  FV68  FV69

???????@?”

D_GND

DP
DM
. TXVALID
ca4 ”22pF,0603 TXREADY
D_GND <t it VALIDH
Y1 R28 USB XI 10
1M;0603 X RXACTIVE
XTAL_12MHZ/HC49S/20pF 'l' RXVALID
RXERROR
D_GND <t H USB X0 111 xo
. RESET
C45  22pF;0603 SUSPN
1060319
USB.GND _;  R32 \ A AI12K0603i1% 6 |poing
XCVR
pata is byte {DATABUS16 8} USB2 54 | bATAI6 8 TERM
configuration OPMODE[1]
only. OPMODE[0]
USBA_+1.8V<+——12- vDDA1S  CLKOUT
LINESTATE[1]
LINESTATE[0]
VDD18
VDD18
USB_+1.8V 9 vop18
VDD18
DATA[15]
DATA[14]
VDD33  DATA[13]
VDD33  DATA[12]
USB_+3.3V VDD33  DATA[11]
DATA[10]
DATA[9]
q_j VDDA33  DATA[8]
USBA_+3.3V VDDA33  DATA[7]
8 DATA[6]
28 vss DATA[5]
Vss DATA[4]
| 55 |
N__UsB1 {RESET} D_GND <+———56 322 ggﬁ%
\_UsB2 {DATABUS16 8} - 14| yaa DATAMN]
\_UsB3 {SUSPENDN} {1
N_UsB4 XCVRSELECT} USE GND xggﬁ DATA[]
\_USB5 [TERMSELECT}_ ~ Vesn
\_UsB6 OPMODEJO]}
N_UsB7 OPMODE[1]} b GND <— 57 | ‘Ffig‘\
\_UsBs8 LINESTATE[O]} ~
\_UsB9 LINESTATE[1]} USB3250-ABZJ
N_UsB CLKOUT}
\_USB TXVALID
\_USB [TXREADY}
\_USB13 /ALIDH}
N_UsB RXVALID}
\_USB RXACTIVE}
N\_UsB RXERROR}
N_UsB DATA[O]}
\_UsB18 DATA[L]}
\_UsB19 DATA[2]}
N\ USE: DATAISE FV6l  FV62  FV63
\__UsB2 DATA[4]}
\_UsB2 DATA[5]}
\_UsB2 DATA[6]}
N\_UsB2 DATA[7]}
\_UsB25 DATA[8]}
\_UsB26 DATA[9]
\_UsB27 DATA[10]}
\_UsB28 DATA[11]}
\_USB29 DATA[12]}
\_USB30 DATA[13]}
\_UsB31 DATA[14]}
\_UsB32 DATA[15]}
\_USB33 BUS SENSE}

vee
3 USB_POSITIVE_DATA -
2 USB _NEGATIVE DATA 2d p.
45 {TXVALID} USB11
51 {TXREADY} USB12 USB_GND <+——4-{ GND
laz__ {VALIDH}  USBI3
VALIDH USB13 sHion

C48
100nF;0603
100nF;0603

USB_GND

SHLD2
USB-B
C53

C68
C63

C54

A
D_GND

C59
C64

C67

C62

v
D_GND

C50

C49

\
USB_GND

USB_GND

USB_+1.8V

USBA_+3.3V

USBA_+1.8V

USA

IAdam Kwiatkowski & SMSC

obile Satellite Services
[18221 A Flower Hill Way
Gaithersburg, MD 20879

[Title

COM-1200/ USB

ize
B

Document Number

Y03009
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