DAC3484

TRF3703-15 ADS4249 ADS4149
SHEETS 2, 3 SHEETS 4,5 SHEET 8 SHEET 11
CDCE72010 TRF3720 PGA870 THS770012
SHEET 14 SHEETS 17, 19 SHEETS 22, 24, 27 SHEETS 23, 25
LP2985-50 TPS2400 SN74AVC16T245 TPS62420
SHEET 31 SHEET 10 SHEET 9 SHEETS 6, 12, 15, 20, 21
TPS79633 TPS79618
TPS7A8001 TRF3720
SHEETe 15 15,25, 27 gt TPS71712 TPS71733
) SHEET 6 SHEET 12
TPS73533
TPS76750
SHEETS 6, 25, 27 TP$7175O
Y SHEET 20

TSW3725
- Size Document Number Rev
Engineer: C. PEARSON B COVER B
PCB Designer:JV SMITH Date: Mlonday, November 04, 2013 [Sheet 1 of 31
4 3 2 1

[Title

NOTE: DNI = DO NOT INSTALL COMPONENT.

Ri# TEXAS INSTRUMENTS

A




22uF T [22uF T [.222uF T [22uF T [22uF T [.22uF T [.22uF TluF TluF Tlu,: TluF TluF

+3.3VA
PP17

T“F 177

.|||_1

+1.2VD
PP18

+3.3VA

10uF

+3.3VD

+1.2VDAC
PP19

+1.2VDAC

TOP SIDE ROUTE ONLY
C32

+1.2VDAC
+3.3VA
U1A DAC3484 T
A36 *
237 | AVDD
A3g | AVDD LPF C34
A40| AVDD AuF
Aa1 | AVDD VFUSE
+1.2VCLK AVDD =
Az waavone PGS X0 A3 B
AVDD BIASJ AN AN L
+1. 2vcu< F =
! A4 | ~ KVDD SDO 228 = <{SDO_DAC SH16 +3.3VD
SDIO SDIO_DAC SH16
l izzzF in%mi con | | 2] orcuoo som [ 22 R SBevs orc S
'iYPF DACVDD SCLK SCLK_DAC SH16
4.7pF Ad3 R9
L DACVDD A32 4.75K
— = A6 TXENABLE [g30 SAC RESET < TXENABLE SH16
- 2o | DIGVDD RESETB gip
+3.3VD | _c7o7 A25 | DIGVDD SLEEP "B99 ALARM
PP20 4.7pF DIGVDD ALARM
+3.3VD A28 444
DIGVDD TESTMODE +3.3VD R10
° ° ° ° ° B6 |OVDD D8 1K
—T—c39—T—c4o—T—c41 1042 1043 1c44_T_C706 ég I0VDD c1 A LED RED R6 O
2ouF T 22uF T 22uF T .1uF AuF AuF 4.7pF |OVDD GND &5 DAC_ALARM 0 R7 Swi =
B1 GND =3 1K
— PLLAVDD GND &7 DAC_RESET
FB1 - GND C5 _ 3 == 4
+3.3VA PWR PAD q
T AR _ PLLAVDD - 4 1 4 0_5_—|_—
= c45 SW RESET —
1 C46 1c47 1000pF
22uF 1uF —
‘i‘ ] |
e TSW3725
Size Document Number Rev
B DAC PWR B
Date: Monday, November 04, 2013 [Sheet 2 of 31
5 4 3 2 | 1




SH13 DAC3484-PARITYP §<

SH13 DAC3484-PARITYN

SH13 DAC3484-SYNCN

SH13 DAC3484-SYNCP §<

SH13 DAC3484-D15P
SH13 DAC3484-D15N
SH13 DAC3484-D14P
SH13 DAC3484-D14N
SH13 DAC3484-D13P
SH13 DAC3484-D13N
SH13 DAC3484-D12P
SH13 DAC3484-D12N
SH13 DAC3484-D11P
SH13 DAC3484-D11IN
SH13 DAC3484-D10P
SH13 DAC3484-D10N
SH13 DAC3484-D9P
SH13 DAC3484-DON
SH13 DAC3484-D8P
SH13 DAC3484-D8N

SH13 DAC3484-D7P
SH13 DAC3484-D7N
SH13 DAC3484-D6P
SH13 DAC3484-D6N
SH13 DAC3484-D5P
SH13 DAC3484-D5N
SH13 DAC3484-D4P
SH13 DAC3484-D4N
SH13 DAC3484-D3P
SH13 DAC3484-D3N
SH13 DAC3484-D2P
SH13 DAC3484-D2N
SH13 DAC3484-D1P
SH13 DAC3484-D1N
SH13 DAC3484-DOP
SH13 DAC3484-DON

uiB
DAC3484

TRANSMIT

DAC

>§ DAC3484-FRAMEN SH13

DAC3484-FRAMEP SH13

DAC3484-DATACLKP SH13

>§ DAC3484-DATACLKN SH13

€48 I}AJO”F SPDAC_CLKN SH14

R8
100
. €49 II 100F_SSDAC CLKP SH14
[o2] [{e] [ce] (o] Te] ()
B¢ <@ %%iza ol<| B2
Z0o Z0o Z 0o Z0o Z 0 Z 0o
OO0 >> @ WW XX¥ ~¥X
zZz EE £ =3 Hd Ha
S>> pgor o < QO 00
hh g OO0 gx =TI QO
oo “t <% ao B32
IOUTDL 535 §;TXJOUTD1 SH5
D15P IOUTD2 TX_IOUTD2 SH5
D15N
D14P
D14N
D13P IoUTC1 ggi §§TXJOUTC1 SH5
D13N IOUTC2 TX_IOUTC2 SH5
D12P
D12N
D11P B36
D11IN IOUTBL1 37 ;gTXJOUTBl SH4
D10P IOUTB2 TX_IOUTB2 SH4
D10N
D9P
DON B39
D8P IOUTAL 533 §§TXJOUTA1 SH4
D8N IOUTA2 TX_IOUTA2 SH4
onZozZozZozZzozZzozozo 2z
MNNOOULLSTTOONNAHO O
[ayaalajaialalalialayaialayalala)

B17
Al9
B18

A20
B19
A21
B20

A22
A23
B21
A24
B22
B23
A26
B24
A27

NVVVV\V'\VVVYVVNYVYVVYVVNN

%i# TEXAS INSTRUMENTS

[ TSW3725
[Size Document Number Rev
B MULTI-FREQ DAC B

Date: Monday, November 04, 2013 [Sheet 3 of 31

[ 1




+5V_MOD1

+5V_MOD1
R11 R13
0 2.74K
DNI
SH3 TX_IOUTAL » ® ~—o
R14
475
+5V_MOD1 R16
100
L L MATCHED LENGTH
100 OHM SINGLE ENDED
+5V_MOD1 +5V_MOD
SH3 TX_IOUTA2 * T Jasics
— - & &
L/
~20 1uF R21 lcss 56 ics7 68 OHM @ 100MHz
2.74K 10uF ~~4.7uF
475 :|:luF I :2ov
+5V_MOD1
C58 C59
5v_MD1 ||H l—o 0—| H“ 5V MDL +5V_MOD
L5 4.7pF 4.7pF
sonH ‘[ 7 ?
o2 cea  A0nH .| ces 68 OHM @ 100MHz
4.7uF C60 c61 — C63 1000pF 4.7uF
20V 1000pF 4.7pF SlelxizRl=lk 4.7pF 20v
= Nozoaooo = = =
— Oz—~"zz0o
- QO 0o
TX_LO1 |r22 PN o 1 g 18
334 C66 | 2 | NC1 VCC1 7 c67
[l 3| GND GND 7§ [l R23 0
SH18 TX_LOL), v 1] 7 LOP U2 RFOUT 2 1] » » {TX1_RF_OUT SH7
LON ! NC5 H—x<
22pF 2 GND  TRF3703-15 S ig 22pF R24 R25
c68 *—— NC2 NC4 —X 0 0
— 100pF DNI DNI
- J om0 [ala)
— OZ2Z2Z0zZ22
- Z00000 — —
R26 1 = =
49.9 I\J:o olg|=|n -
= C69 C70 =
+5V_MOD1 oV MoDL ||H l—o 0—| H“ )
4.7pF 4.7pF
R29
2.74K
SH3 TX_IOUTB1 ~—o
1uF
R31
+5V_MOD1 R32 MATCHED LENGTH
1D?\‘0I 100 OHM SINGLE ENDED
SH3 TX_IOUTB2 > *—o
1uF R37
R36 2.74K
475 : b [
+5V_MOD1 ’
" TSW3725
Size Document Number Rev
B MULTI-FREQ MODULATOR B
Date: [Sheet 4 of 31
1

Monday, November 04, 2013
[




+5V_MOD2

+5V_MOD2
R38 R40
0 2.74K
DNI
SH3 TX_IOUTC1 ) » ® ~——o
R41
475 15y MOD2 Ra3
100
— DNI
- MATCHED LENGTH
100 OHM SINGLE ENDED
SH3 TX_louTc2 » i +5V_MOD2 +5V_MOD
1uF R4B . . _FB4
Rar 2.74K z__/
475 lcm . icss 68 OHM @ 100MHz
h 10uF A~4.7uF
— — uF 20V
- cs4 css - - -
5V_MD2
||H l—o »—| H“ SV MD2 +5V_MOD
L15 4.7pF 4.7pF
40nH
co0 cgg  A40nH .| coy 680OHM @ 100MHz
4.7uF C86 cs7 = css 1000pF 4.7uF
20V 1000pF 4.7pF SRINRII=] 2] 4.7pF 20V
N[N N[N |N AN
=i NQZoanooo = =i =
— Qz=="zz0o
- g ) 0o
TX_LO2 'I|| rag PN o 1 18
335 c92 | 2 | NC1 veel 77 c93
2 [l 3| GND GND 7§ [ R50 0
sH18 Tx_L02 < Sy 1l 7 LoP us RFOUT |12 1 » » {TX2_RF_OUT SH7
22pF 5N LON  1Rpa7p3.15 NG5 [T 22pF
P = GND GND 3 P RS51 R52
co4 »—>1{ NC2 NC4 > 0 0
L 100pF DNI DNI
- —1 ™m0 [ala)
e OZ2Z2Z0zZ22
- Z00000 — —
R53 L = =
49.9 I\J:o =11V =
||
= 1
+5V_MOD2 +5V_MOD2 C95 Cco6 =
I
4.7pF 4.7pF
R56
2.74K
SH3 TX_IOUTD1 ~——o
1uF
R58
5V_MOD2
" R59 MATCHED LENGTH
DN 100 OHM SINGLE ENDED
SH3 TX_IOUTD2 > .
1uF R64
R63 2.74K
475 : ‘ . [
+5V_MOD2 _
) e TSW3725
Size Document Number Rev
B MULTI-FREQ MODULATOR B
Date: [Sheet 5 of 31
1

Monday, November 04, 2013
[




U4
TPS79633 FB6 +3.3VA

1 4 1K
* * EN  OUT *
2 > 5
) GND | OND W
A 37 GND | o 2 C103 c104 C105 c106 c107 C108

10uF

AuF  ——10nF
1uF 0w 16y | 1UF

al 1A

- +1.2VDAC
+6.0VDC Us +1.2VD _
C110 ci111 c115
T TPS62420 +4.3V_DAC C109 ——5 ¢ 10nF 10UF AuF =—10nF
S UIN FB1 2 pb23 U6 F " H 0% 16v 0% 16v | UF
C116 2 L21 F FB8 TPS71712
PWR_DAC 4.3V . = *
1106{; JECH = swi L8 1 ,\,\Z?uf\H 2 —— o 1 ~_ 3 PWRDAC4.3V _ ; N ouT L2 = s
. — = GND —
16V ) DEF 1 P = = R65 lg%&z ~ 27“F4Lfolnlg CllBl 3 {EN NRFB H ~ace FB10 HLg/eLK
—L MODE/DATA 806K I — I 1K
— o SW2 10 1 2 1 ~~3 ) — 2.2uF 1 169K
GND . 1 1 N = DNI c127
1L THERMPAD  ADJ2 cizz o 2WF L 5923 = = L 1A 10uF e AuF = —10nF
+6.0VDC L 22uF == —_1 n67 - 10% 16V
- SW1 - 600mA | ) 1 130K C120 ¢ .
R350 sw2 - 1A o = = o 10nF _T_?
0 R68 —
182K - =
—
c710 = u7
4.7pF 1 -
T 1 GNDHTSNKI NOTE: WHEN USING TRE3705
= +6 Vo 3 GNDHTSNK2 o [20 REPLACE TPS76750 WITH
4 19
“—= NC1 GND/HTSNK7 [—7g TPS76733.
EN NC4 |=—X
? N1 NC3 5 RER_a AL00K e
5 IN2 RESET [z FB11 +5V MOD
LOWESR  |¥—5— NC2 FBINC W7 PWR 5vV_MOD K
0129 + C128 To| GND/HTSNK3 OUT2 3 * — (LO_AMPS)
10uF GND/HTSNK4 OUT1 5 -
10% — GND/HTSNK6 11 C130 Cc133
20v GNDI/D'\*,JS’F:"A‘S 21 + 10uF 47UF  T—10uF 1uF
= = 1 10% oV 20%  [10% 16V
TPS76750QPWP - E(O)\\//\/ ESR
us
1
5 GND/HTSNK1
5| GND/HTSNK2 20
+6 ovDC 7| GND  GND/HTSNK8 |13
¥—% NC1  GND/HTSNK7 g
. 6 EN NC4 77— +5V_TXAMPL
71 N1 NCS 16 | RIQ \ AL00K PP4
g N IN2 RESET 75 FB13 +5V TXAMP1
LOW ESR »*—g NC2 FBINC M1 PWR 5V AMP K
0134 + C135 To| GND/HTSNK3 OUT2 3 = (TX AMPS)
10uF GND/HTSNK4 OUTL -5 -
10% - GND/HTSNK6
20V - GND/HTSNKS [ clse c138
21 + 10uF ATuF 10uF AuF
= = PWRPAD 1 10% 10V 20% [10% 16V  [10%
TPS76750QPWP = Eg\\//v ESR
1A = - 1L
+5V_TXAMP2 —
PP5
EEM +5V_TXAMP2
(TX_AMPS)
C142
4A7uF T —10uF AuF
oV 20% [10% 16V [10% . T [
ad STRU S
' B TSW3725
Size Document Number Rev
B DAC/TX POWER B
Date: Monday, November 04, 2013 [Sheet 6 of 31
5 4 3 2 | 1




+5V_TXAMP1

FB15

600 OHMS @ 100MHz
500mA

105mA

TX

AMPLIFIER AND ATTENUATORS

+5V_MOD1

FB16
[] 1K

VDD_PE43701_1

?L

C146 c147 c148
Uo —|_1uF TlOOOpF TDNI
u10 PE43701 ® ®
Ji MGA-30689 VoD K2 =
MOD1 C149 C150 R71 c151 ||
1 2 TX1 3 TXRF1 TXIRFL 7 18 TX1RF2 TX10UT TXL OUT 1 [swa] 32
SH4 TXI_RF_OUT ) ¥ I 1 RF1 RF2 AN {} B2 our
0 —
22pF
20pF 20pF VDD_PE43701_1 Cl6 GND 2 R72 R73 P =
— ~ cs GND 5 0 0 —
= — c4 GND 3 DNI DNI -
- c2 GND 5
R74 C1l GND 11 — -
4.75K Co5 GND 75
C025 GND 3
3] — GND 777
P/S GND 5
25 GND 75 ¢
SH16 SI_PE_O o S| GND 7
SH16 CLK_PE_O >3 CLK GND 9
SH16 LE_PE_O LE GND >0
VDD_PE43701_1 4 0 GND [—33
A PADDLE
+5V_ TXAMP2 [R5 0 gi AL 1
A2 =
FB17 =
105mA | | 600 oHMS @ 100MHz +5V_MOD2
500mA
‘_
FB18
[] 1K VDD_PE43701_2
g L24 ? I I {
5.6nH C155 C156 C157
N u12 1000pF T 1uF DNI
U1l PE43701
MGA-30689 2 v =
C159 vDD 76 C160
TX2 OUT 1 [swa
SH5 TX2_RF OUT ) 3 TXRF2 H TX2RF1 7y re1 e 18 TX2RF2 _ _ TX20UT H 1 2 %1(2 our .
O —
22pF
20pF VDD_PE43701_2 Cl6 GND 2 R77 R78 P =
cs GND [ 0 0 L
c4 GND [ DNI DN -
c2 GND 5
R79 C1l GND 11 — -
4.75K €05 GND ™75
C025 GND
13
3| GND 7
PIS GND 75
25 GND 715 ||
SH16 SI_PE_1 o S| GND 7
SH16 CLK_PE_1 >3 CLK GND 19
SH16 LE_PE_1 LE GND
20
4 GND 33
VDD_PE43701_2 221 A0 PADDLE
T _Rs0 0 21 ﬁ% =

%i# TEXAS INSTRUMENTS

[Title
TSW3725
Size Document Number Rev
B RF CHAIN B
Date: Monday, November 04, 2013 [Sheet 7 of 31

[ 1




C161

R81
SH23 INA_P1 <<4|
Au

C162

1uF

c164
SH23 INA_N1 K
AuF

C165

R87
SH25 INA_P2 <<4|
du

C166

1uF

C168

SH25 INA_N2 <K
AuF

4.99

4.99

SH9
SH9
SH9
SH9
SH9
SH9
SH9
SH9
SH9
SH9

SH16 RESET_ADC |
SH16 SCLK_ADC RX
SH16 SDATA_ADC_RX
SH16 SEN_ADC_RX

CM

DB4
DB5
DB6
DB7
DB8
DB9

DB10
DB11
DB12
DB13
RX

>>SDOUT_ADC_RX SH16

DB3  SH9
DB2  SH9
DB1  SH9
DBO  SH9
ADC_CLKOUT SH9
NO_CONNECT SH9
DA13 SH9
DA12 SH9
DA1l SH9
DA10 SH9
DA9  SH9
DA8  SH9
+1.8VD
L]
3 %8%88%@%@8%%&?%38%
() FONTdOITMEFEFQOMAN-AOO®AO
b D000 ODZOdddI <=
o 8oooozz§ ggggoog
(%] ) [a)
% DRVDD DRVDD %
3| DB4 DA7 g DA7  SH9
2| DB5 DA6 [Z5 DA6  SH9
DB6 DA5 DA5  SH9
2| be7 U13 DA4 13 DA4  SH9
7 | DBS ADS4249 DA3 1725 DS SHY
g | DB9 DA2 7 DA2  SH9
5] DB10 DAL [ 75 DA1  SH9
10 DB11 DAO DAO SH9
11| DB12 NC2
5] DB13 NC1
13| RESET CTRL3 |35 <CCTRL3 ADC_RX SH16
12 SCLK CTRL2 3¢ S CTRL2_ADC_RX SH16
T5 | SDATA CTRL1 [ CTRL1_ADC_RX SH16
T6] SEN AVDD 33
AVDD AVDD
oom®@®nan Apsoa<<oan
Z= \E'ZQ zgSz= \E'zz 1
+1.8VA 00%20>=200000%200 = +18VA
IIZZ2II0I00IIZEZEI
SIEISIRISNIRINIQISIRIRIRISBS|S +1.8VD
Cc170 | ci71
10nF——10nF
INM_A
R93 0 INP_A
C169 +1.8VD

4|1 Flm

1uF

INM_B

INP_B

< ADS4249_CLKN SH14
ADS4249_CLKP SH14

| c258 | C269
1uF T .1uF

+1.8VA
C172 C173 C174 C175 C726
10nF: 10nF: 10nF: 10nF == 4.7uF

C257
1uF

Ri# TEXAS INSTRUMENTS -

[Title
TSW3725
Size Document Number Rev
B ADS4249 B
: Date: l\/}onday, November 04, 2013 [Sheet 8 of 31




DAO_1M NOTES:
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Q1
FDMA7632

7
1 1
J5 2 2
A¥ 3 | 6.3 AMP FUSE 5
CONN JACK PWR 6
. ule
TPS2400
36 5 4
MAIN PWR @ VIN  GATE _%
RED 2 NC1 3

GND  NC2
J7
GND
BLK —

+6.0VDC

LED GREEN
6.0vDC

BOARD STANDOFFS AND HARDWARE

SCREW PANHEAD 4-40 X 3/8"

SCREW PANHEAD 4-40 X 3/8"
MT1 MT2

_—

STANDOFF, M/F, 4-40THR, 1/2" SS

MT3
1 |||

STANDOFF, M/F, 4-40THR, 1/2" SS

Sy

STANDOFF, M/F, 4-40THR, 1/2" SS

MT4
1 ||.

STANDOFF, M/F, 4-40THR, 1/2" SS

SCREW PANHEAD 4-40 X 3/8"

SCREW PANHEAD 4-40 X 3/8"

SCREW PANHEAD 4-40 X 3/8"

SCREW PANHEAD 4-40 X 3/8"

MTS
1 |||

STANDOFF, M/F, 4-40THR, 1/2" SS

MT6

S

STANDOFF, M/F, 4-40THR, 1/2" SS

**THE BOM ADDS ANOTHER SET OF STANDOFFS

TO INCREASE THE BOARD HEIGHT.

STANDOFF, F/F, 4-40THR, 1" SS

KEYSTONE 2092

BARE BOARD
TP2 TP3 TP4
GND GND GND
iBLK iBLK jBLK

HOLES FOR THE RF SHIELDS

SL-10828

SH1 SH2 SH14
1 ||. 1 ||. 1 ||.

RF SHIELD, LARGE RF SHIELD, LARGE RF SHIELD, LARGE
SH3 SH4 SH13

1 ||| 1 ||| 1 |||

RF SHIELD, LARGE RF SHIELD, LARGE RF SHIELD, LARGE

SH5 SH6 SH11
1 ||| 1 ||| 1 |||

RF SHIELD, LARGE RF SHIELD, LARGE RF SHIELD, LARGE

SH7 SH8 SH9
1 ||| 1 ||| 1 |||

RF SHIELD, LARGE RF SHIELD, LARGE RF SHIELD, LARGE

1 |||

RF SHIELD, LARGE

SL-10827
SH15 SH19
1 1
L L
RF SHIELD, SMALL RF SHIELD, SMALL
SH12 SH20 SH17
1 1 1
L L L
RF SHIELD, SMALL RF SHIELD, SMALL RF SHIELD, SMALL
SH16 SH21 SH18

i Chb Crd

RF SHIELD, SMALL RF SHIELD, SMALL RF SHIELD, SMALL
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+1.8VD_FB

C194
10nF=

+1.8VD_FB

SH27 IF_FB_P )

SH27 IF_FB_N )

C195
—10nF

C731
[".1uF

+1.8VA_FB

e

Cc188 C189

C190 C191 C192 C193 Cc727

10nF: 10nF

10nF 10nF——10nF——10nF =~ 4.7uF

11

LVDS ONLY

ADS4149-D12_D13_P SH13

—— g ADS4149-D12 D13 M SH13
= < ADS4149-D10_D11_P SH13
ADS4149-D10 D11 M SH13
+1.8VA_FB g ADS4149-D8 D9 P SH13
< ADS4149-D8 D9_M SH13
< ADS4149-D6_D7_P SH13
A c734 < ADS4149-D6 D7_M SH13
A < ADS4149-D4_D5_P SH13
T.1uF ADS4149-D4_ D5 M SH13
~ ADS4149-DZ D3 P SH13
ADS4149-D2 D3 M SH13
[ee] [l [<ed [To] S [32] [SN] Gl (=1 [©2] [e ] I
— A S S b ol A (52 (sed (s
D.|§ D_‘z D.|§ D.|§ D.|§ D.|§
| | | | | |
49 g‘ﬁgﬂglg BIE SIB BI‘B
GND daoiE elele s sl ey +1.8VD_FB
+1.8VA_FB +1.8VA_FB +1.8VD_FB R R e e e
- - Bobn 36
1 DRGND 3¢
>—{ DRGND DRVDD 37
R98 3| DRVDD DO_D1_P 33 < ADS4149-D0 D1 P SH13
1K SH16 OVR_ADC_FB §< 7| OVR/SsDouUT DO D1 M ADS4149-DO_D1_M SH13
SH13 ADS4149-CLKOUTM 3 =] CLKOUTM u17 NC2
SH13 ADS4149-CLKOUTP =1 cLkouTP ADSA149 NC1
= DFs RESET [—g RESET_ADC_FB SH16
5| OE SCLK 55 SCLK_ADC_FB SH16
R99 5| AVDD o SDATA 57 SDATA_ADC_FB SH16
0 To| AGND 4 SEN [55 SEN_ADC_FB SH16
DNI SH14 ADS4149_CLKP§ CLKP LL P4 AVDD
4 11 S 6 25
SH14 ADS4149 CLKN 5| CLKM G AGND
AGND a 8
= S 2
[a) Dooo<o%o
EZQEZDZD\DU)D
0012050505 W>
SIZZ31I223<
C196 R100 SRS ISSISI2RISINIRIN
|1 o o d
11 T —1
1000pF 5.60 = +1.8VA_FB
R101 R102
49.9 100
DNI R0 0O R104 +1.8VA _FB
0
J_ DNI
c197
— 4
c198 ) 2.0pF R105
AuF DNI 3.3V_FB 0
N | DNI
L R107 c199
= s 100 10nF=—
DNI R108
C200 R109 — 0
I I ® Py - DNI
1000pF 5.60
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RX POWER

2.8V_RX 1.8VA
2.8V_RX PP27 u1s PP29
T F TPS7A8001 FB20 FB2l *1.8VA
A 1 PWR 1.8V ADC \_~ 3 PWR 18V
AN oun 5 (ADC42XX58C28)
67 N2 OUT2 =3 R110 27UF ©203 C206
c201 5 |NR FBISNS [ 12.7K c202 ° 10uF 1uF LUk 10nF
1uF EN GND |3 R SR = 10% 16V T
PAD . = b 1.8V_BUF
= c207 | o 1.8VD = 2.8V_RX PP22 .18y BUF
10nF 1A = = - PP30 s L2 . (ADC4249 BUFFER)
L R111 1K - 2 ::NN NR(’D/FL:J; 2 -
- 10K (ADC42XX58C28) o coos  —=cenp enp R c219 4 c209
ca1 ca14 2.2UF SToETE 10nF 4.7UF
L 10% 16V ~ = 1 = «
43V_FB 3.3V_FB
Pp28 U20 PP24 3.3V _FB
] TPS71733 FB23
1
“—e SHIN - ouT ’
GND Cc534
cor—{ EN NR/FB ezt ——10uF el AuF 10nF
o €220 0% 16V .50%
I10nF
+6.0vDC u21
T TPS62420 28V RX 1§;/§5_FB
Cc221 _ H vin Fe1 [ s T FB24 4.3V_FB TPSTABOOL FB25 s e
10uF 9 E“; aw1 L8 1 A2 PWR_ADC . 1~ 3 1 81 ourlie _ _
10% e ¢ N et
16V, bEF 1 N 27uF_Lc223 6 :\"\‘R FB%’,\TS 3 R113 4 c213 cops | C226 c228 (ADC4149)
2 | \IODE/DATA - SROlelKZ 550E 10nF C535 51 &n oND 4 12.7K 4.7uF ——10uF o AuF  =—10nF
= o | = 1uF CND @ N [10% 16V [10%
8
I MErvPAD  ADR2 c2s1 = = = c232 = = - i
—10nF — = = 1.8VD_FB
L 33pF L R11 lO-OlUF 1A PP26
= SW1 - 600mA = e R11D 1 R116 FB27 +1.8VD_FB
SW2 - 1A o = = ~ ” 10K
R117 — c236 (ADC4149)
180K L —10uF €284 ——1uF =—10nF
= [10% 16V [10%
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SH3 DAC3484-SYNCP
SH3 DAC3484-SYNCN

SH3 DAC3484-D15N

SH3 DAC3484-D15P 22

SH3 DAC3484-D14P
SH3 DAC3484-D14N

SH3 DAC3484-D13P
SH3 DAC3484-D13N

SH3 DAC3484-D12N

SH3 DAC3484-D12P 22

SH3 DAC3484-D11P
SH3 DAC3484-D11N

SH3 DAC3484-D10P
SH3 DAC3484-D10N

SH3 DAC3484-DON

SH3 DAC3484-D9P éé

SH3 DAC3484-D8P éé

SH3 DAC3484-D8N

SH3 DAC3484-DATACLKP
SH3 DAC3484-DATACLKN

J8A
é 1 2 i FPGA_RESET SH16
=— 3 1tz FPGA_PWDN SH16
25 6 e FPGA_SPI_ENABLE SH16
7 8 o5 FPGA_SPI_SDIO SH16
9 10 H3 FPGA_SPI_OUT SH16
Hu Yo e FPGA_SPI_CLK SH16
213 12 |2 FPGA_DEVICE ID_3 SH16
=115 [ 16 g FPGA DEVICE_ID 2 SH16
117 18 o FPGA DEVICE ID_1 SH16
S 19 20 (25 FPGA DEVICE ID 0 SH16
2 22 52 FPGA_TEST POINT SH16
23 24
5? 25 2 gg ADS4149-D0_D1_M SH11
27 Uoag 22 ADS4149-D0_D1_P SH11
29 30
gé 31— 32 2421 ADS4149-D2 D3_M SH11
3 133 31 [k ADS4149-D2 D3 P SH11
35 36
g; 37 38 ig ADS4149-D4_D5_M SH11
39 139 20 |52 ADS4149-D4 D5 P SH11
23 | 41 42 7
B Yot ADS4149-D6_D7 M SH11
2115 16 [ ADS4149-D6 D7 P SH11
47 48
g? 49 50 gg ADS4149-D8_D9_M SH11
51 52 ADS4149-D8 D9 P SH11
53| °1 22 54
221 55 56 2o ADS4149-D10_D11 M SH1l
57 58 ADS4149-D10 D11 P SH1l
59 60
59 M 60
181 182
1551 GND  GND [igg
GND  GND
) QTH-090-09-.L-D-A )

SH3 DAC3484-FRAMEN

SH3 DAC3484-FRAMEP §§

SH3
SH3

SH3
SH3

SH3
SH3

SH3
SH3

SH3
SH3

SH3
SH3

SH3
SH3

SH3
SH3

SH3 DAC3484-PARITYP
SH3 DAC3484-PARITYN

DAC3484-D7N

DAC3484-D7P §§

DAC3484-D6P
DAC3484-D6N

DAC3484-D5P
DAC3484-D5N

DAC3484-D4N

DAC3484-D4P ég

DAC3484-D3P
DAC3484-D3N

DAC3484-D2P
DAC3484-D2N

DAC3484-D1IN

DAC3484-D1P gé

DAC3484-DOP
DAC3484-DON

J8B
261 62 (22 ADS4149-D12_ D13 M SH11
88 163 64 o ADSA4149-D12 D13 P SH1l
65 66

g; 67 68 ?g ADS4149-CLKOUTM SH11

2 69 70 (o ADS4149-CLKOUTP SH11
71 H o7

;g 73 74 ;g CDC_FPGACLKOUTP SH14

=7 [ 764 CDC_FPGACLKOUTN SH14
77 78

;i 79 80 gg ADSA4249-DA0_1IM SH9

=31 81 82 o= ADS4249-DA0_1P SH9
83 84

g? 85 86 gg ADSA4249-DA2_3M SH9

o187 L g o2 ADSA4249-DA2 3P SH9
89 90

gé 91 — 92 3421 ADSA4249-DA4 5M SH9

o 93 94 (o3 ADSA4249-DA4 5P SH9
95 9%

g; 97 08 igo ADSA4249-DA6_7TM SH9

o 99 100 (oo ADSA4249-DA6_7P SH9
101 102

198 1103 Y 104 HoR ADS4249-DA8_9M SH9

155 105 106 (oo ADSA4249-DA8 9P SH9
107 — 108

ﬂ? 109 110 ﬂg ADSA4249-DA10_11M SH9

T 111 112 (72 ADSA4249-DA10_11P SH9
113 114

ﬁ? 115 116 ﬂg ADSA4249-DA12_13M SH9

e 117 118 (o ADSA4249-DA12_13P SH9
119 M 120

185 186

11 GND  GND [—igg
GND  GND

) QTH-090-09-L.D-A )

SH29 PA-GP_IN1_1
SH29 PA-GP_OUTL 1
SH29 PA-GP_OUTZ2_1
SH29 PA-GP_OUT3 1

SH29 PA_POL1 1

SH29 PA POL2 1

SH29 PA_CURR1_1

SH29 PA_CURR2_1

SH29 PA-TEMP_OUT 1 1
SH29 PA-TEMP_OUT 2_1
SH29 PA-PW_SENS_PEAK_
SH29 PA-PW_SENS_RMS_1
SH29 PA-PW_REFLECT 1
SH29 PA-GP_IN1_2

SH29 PA-GP_OUTL_2

SH29 PA-GP_OUTZ_|

SH29 PA-GP_OUT3_:

SH29 PA POL1 2

SH29 PA_POL2 2

SH29 PA_CURRL 2

SH29 PA_CURR2 2

SH29 PA-TEMP_OUT_1_2
SH29 PA-TEMP_OUT 2 2
SH29 PA-PW_SENS_PEAK_2
SH29 PA-PW_SENS_RMS_2
SH29 PA-PW_REFLECT 2

6V_IN

SH14 cbC_REF_INPUT <K

JsC

121
123
125
127
129
131
133
135
137
139
141
143
145
147
149
151
153
155
157
159
161
163
165
167
169
171
173
175
177
179

189

191

121
123
125
127
129
131
133
135
137
139
141
143
145
147
149
151
153
155
157
159
161
163
165
167
169
171
173
175
177
179

GND
GND

122
124
126
128
130
— 132
134
1 136
138
140
142
144
146
— 148
150
1 152
154
156
158
160
162
— 164
166
1 168
170
172
174
176

178
— 180

GND
GND

QTH-090-09-L-D-A

122
124
126

128

3

130

3

132

134

136

138

140

3

142

144

146

3

148

3

150

152

154

156

158

3

160

162

164

3

166

3

168

170

172

174

176

178

180

ADS4249-CLKOUT_M SH9
ADS4249-CLKOUT_P SH9

ADS4249-DB0_1M
ADS4249-DB0_1P

ADS4249-DB2_3M
ADS4249-DB2_3P

ADS4249-DB4_5M
ADS4249-DB4_5P

ADS4249-DB6_7M
ADS4249-DB6_7P

ADS4249-DBS_9M
ADS4249-DBS_9P

SH9
SH9

SH9
SH9

SH9
SH9

SH9
SH9

SH9
SH9

ADS4249-DB10_11M SH9

ADS4249-DB10_11P

SH9

ADS4249-DB12_13M SH9

ADS4249-DB12_13P

6V_IN

190

192

SH9
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3.3V_CDC VCC

CLOCK GENERATOR

NOTE:

SJP1 FL6-FL7 HAVE DUAL FOOTPRINTS
AUX_SEL R118
3.3V_CDC_VCC 1
2 (& 0
3.3V_CDC_VCC 3
, _LpC_ o
N 1 C237 || AuF , TREREFINL | 1 |L> TRF3720_REFINL SH17
SHUNT 2-3—= I
, R123 C239
R120 R122 R127 ol R125
10K 1K 2 1 D2 A 0
750 —— S DN
“ LED GREERE -
SH16 SPI_MOSI_CDC .
SH16 SPI_LE_CDC =
SH16 SPI_CLK_CDC * —<<30P72_CDC  SH29
o~ o~ o~ R130
0
rR128< R129{ R131 RS2 \ 221
10k{ 10K 10K SH16 REF_SEL_CDC R373 221
DNI{ DNI DNI 33V_ERC_VCC 516 SPIMISO_CDC 22 C241 I I AuF o REREFIN2 § 1 li'iu': >> TRF3720_REFIN2 SH19
— — —
C243
= = = - 3.3V_CDC_VCC DNI I 5133
R135 L < pni
1 (L2768, =
SEC_CDC REF IN 245 ==
1 1 c246 || 10uF -
10nF Coas uF C247 || _IuF 1 %’l J10
83v_che_vee L R136 SOEElE 8ol wfolse| TSl ! Q. g REFOUT
28 68 zT 10K C249 1uF
XUWEHO o< voaz ooz C252
—1 I | W w m o — e
c253 || 10uF — e 2ooon S 3 E LSS  £53 e g S AUF
— SH13 TS Siww x oxg u2p ADS42 CLKP | DNI DNI ADS42CLKP
C254 AuF - CDC_REF_|NPUT 49 7)) % (D/_) 8 % 2 m [%)] U2N J{Z R138 NI R139 >> ADS4249_CLKP SH8
250 U & R370 0 48 xggﬁ = F 0 FL8 0 T1 R137
: vee L2 L83 204.8MHz Lea ADT4-1WT 121
—— 59 R374 2211 S 2 . 1 5 o 1 2 3 6
= 3.3V_CDC_VCC R369 1K PRI_REF+ usP . IN ou * .
.||| 58 ) BRI REF U3N 120nH Anoocoan l 120nH
. L29 68 - - z2z2z2z222
3 3V_CDC_V(I3_§O N 1 ) [ 577 Ve I R140 ZZZZzzZ (:42;:3:1 R141 2 5
C264. 0 : 0
° ® 1~y 2 C263 10uF 2(2) VCC_IN VCC 3421 ApF DNI N[O~ DNI 1 4 ?2].]4.12
c265 | C266 T RRLS 67 SEC_REF+ U23 U4P o3 = = = c273
+| 47uF +| 47F _ c267 10uF C268 AuF -|| SEC_REF- CDCE72010 U4N —— - — ° 1UF
10V 10V | 4 - = = = ) -
20% 20% 1 2 c272 AuF 53] VCC_PLL - DNI DNI C262 |—>> ADS4249_CLKN SH8
L L c271 | [022uF e o VCC_PLL VCC |53 R375 221 ADsa1 clkp< R143 oy R1448 ADS41CLKP 1UE
- - 1] 2 = VCC_CDC_CP 64 USP 1726 FL9 0 = cars
274 | [1oopF SHi5 CP oUT <K 3 \ég%ﬁﬁ USN L85 204.8MHz L6 AuF
——— — 2 GND CP 1 2 . N ou 5 . 1 2 |—>> ADS4149 CLKP SH11
- a vee 128 120nH nooon? oo 120nH
— 53 31 z2zzZz2z2zZ22 R146 T2 R147
SH15 VCXO_IN gé =5 VCXO_IN+ vCC 355 R367 221 R145 00000 ApF 0 ADTA-LWT
3.3V CDC_VCC SH15 VCXO_INB VCXO_IN- ueP 29 c42£i:o g N Tl DN 5
131 68 ,_—51 VCC_VCXO |2 VeN P = -
2 [a] = -
1 2 241 vccvexo 3 g 1z 34 == - = 8
a 4 ' < vce -
Cc282 |_10_UF4. ! 3 2 XX u7P 32 <¢ DAC_CLKP SH3 4
wHs 9 P 33 U7N . DAC_CLKN SH3 = o84
o283 Iio %& - cu 88%3 8% % * 1uF
3.3V_CDC_VCC &l a OF >35> 555 J38 '
C285 1uF R348 > R349 REFOUT?2 c281 |—>> ADS4149_CLKN SH11
_;_—| |or | - sl 8l gl oleldst sl 150 5 150 1 L e
= o L 4
286 = 3.3V_CDC_VCC 1 1 FL10
IlOnF 3.3v_cbC_vee 3.3V_CDC_VCC = = 200 Sz FL11
~ 204.8MHz
= R150 10K | ADS41 CLKP 13 i ouT g ADS41CLKP NPO3440
3.3v_glgc_vcc ~ R214 S Ro15 IN\GND OUT/GND ADS42 CLKP 18 ) N ouT ;1 ADS42CLKP
R15 0 150 150 Acocoon IN'GND OUT/GND
- . - . SH16 RESET_CDC KRN ANCe R154 NI DN 222222
[ajajaNalalal
c287 €290 c291 c292 c293 C294 c295 750 o Eggg 8 CDC_FPGACLKOUTN SH13 £55555
1uF AuF 1uF AuF AuF T —.IuF wr—L CDC_FPGACLKOUTP SH13 POOO00O
e e e =
1 ¢ ¢ ¢ ¢ 3.3V_CDC_VCC —= R152 > R153 =
= T h 4 ESD GREEN 150 150 s
* » * » * 5 DNI DNI " T [
coss | cowr | com | cow | caw | coss | coso L EXAS INSTRUMENTS
1uF AuF 1uF AuF A1uF AuF 1uF —
e B B e e = '
¢ . . . . . - TSW3725
= Size Document Number Rev
B CDCE72010 B
Date: 14 of 31

[Sheet
1

Monday, November 04, 2013
[




VCXO AND REFERENCE SOURCES

R155

1K
C301
1uF

.1uF

2 100pF

R156

7

21

1

3.3V_CDC_VCC
R1581
2

15K

C303
22uF

30
1

—

C302
1uF

ﬂ%%

{CP_OUT SH14

V_CTRL
3.3V_CDC_VCC
N
JP1
VCXO_PWR
SHUNT 1-2
L32
40nH
C304
3.3V_CDC_VCC
C3051
R157 Y1
0 L1 ve vee 2
5
sH16 EN_vcxo <K FS  COutput
3 4
R161 _l_—GND Output
DI - 614.4MHz
L = F1 614.4MHz
+6.0VDC
+6.0VDC PP37 U24
F TPS62420
3 4
C306 - = VIN FBL [—
10uF ™ 9 | EN1 6
10% EN2 S
16V 2 DEF 1 |2
—L MODE/DATA 10 1 L33,
I L =Y — /Y Y Y\ o
+6.0VDC sw2
8 2.2uH
71| GND 1
R341 o | THERMPAD ADJ2
DNI =
T SW1 - 600mA
N
A Sw2 - 1A

R166
130K

.|| 1

2 A~ L
R159 82

3.3V_CDC_VCC

flGZ 130

1

{VCXO_INB SH14

100 OHM DIFF

[

2 o A~ L
R163 82

{VCXO_IN SH14

FB29

4.3vV_CDC
4.3V_CDC
PP38 u2s
TPS7A8001
- o8 1 o - o
T o T Edne ompd
27uF €309 g NR  FB/SNS i golgi 4 237%]?:
1uF EN GND [ : '
PAD ~
= L cas L =
I oo0wrF 1A -
— R167
= 10K

3.3V_CDC_VCC

PP35 3.3V_CDC_VCC

—

C310 c312
10UF C311 —— 7

0%1ev | UF TTiow

C314
10nF

T 25V
[9V]

]

.|||_<
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SH13 FPGA_RESET
SH13 FPGA_PWDN

SH13
SH13
SH13
SH13

FPGA_SPI_CLK
FPGA_DEVICE_ID_3
FPGA_DEVICE_ID_2
FPGA DEVICE_ID_1

SH22 LATCH_MODE_PGA 0
SH22 GAIN_STROBE_PGA_0
SH22 nPD_PGA 0

SH22 PGA_0_BO

SH22 PGA_0_B1

SH24 LATCH_MODE_PGA_1
SH24 PGA 1 Bl

SH22 PGA_0_B5

SH22 PGA_0_B4<<

SH27 GAIN_STROBE_PGA_
SH27 LATCH_MODE_PGA 2
SH27 nPD_PGA 2

SH27 PGA_2 BO

SH31 SPAREL )
SH27 PGA_2 Bl
SH27 PGA_2 B2
SH27 PGA_2_B3
SH27 PGA_2_B4
SH27 PGA_2_B5

SH31 SPI_CS

N ]

1]

2.5V
U26-4 EP4CEL10F17
BANK 2
J2
37 1013 1030
= 1014 1029
1015 1028 57
L& 1016 1027 |55
K> 1017 1026
KL | 018 N2
T 1019 1024 N7
5 1020 1023
1021 1022
3.3V
U26-5  EP4CELOF17
BANK 3
N3 T7
3 1031 1056 g
=5 1032 1055 |7
751 1033 1054 —pg
w51 1034 1053 g
=7 1035 1052 [Hyg
—1 1036 1051
RE 1037 1050 &7
1038 1049
%é: 1039 1048
1040 1047 g5
= 1041 1046 =
'%: 1042 1045 |2
1043 1044
3.3V
U26-8  EP4CELO0F17
BANK 6
G15 C16
c16 10107 10117 &1a
F13] 10108 10116 517
15 10109 10115 815
15 10110 10114 Fp1e
14 10111 10113
12 o112
3.3V
U26-6  EP4CEL10F17
BANK 4
R
Tg 1057
o 1058 1083 [—477T
To] 1059 1082 [ 1
1060 1081 14
1061 1080 Rz
1062 1079
1063 1078
T1
Rlcl) 1064 1077
=11 1065 1076 [—447
=151 1066 1075 3
1067 1074
T2 R13
Kio] 1068 1073 517
LJ;]%: 1069 1072 |55
1070 1071

13

i

N12

K

FPGA_SPI_SDIO SH13
FPGA_SPI_OUT SH13
FPGA_SPI_ENABLE SH13
;; FPGA_DEVICE_ID 0 SH13
FPGA TEST POINT SH13

PGA_1 B4 SH24
PGA_1_B2 SH24
PGA 1 B5 SH24
PGA_0_B3 SH22

S>PGA_1_B3 SH24

PGA 0 B2 SH22
PGA_1 _BO SH24
nPD_PGA_1 SH24
GAIN_STROBE_PGA 1 SH24

>> SPI_SK SH31

SPARE4
GPIOHO
GPIOH1
GPIOH2
GPIOH3

SH31
SH31
SH31
SH31
SH31

SH31
SH31
SH31
SH31

SPARE3
SPI_DI

%SPAREZ
>> SPI_DO

SH7 LE_PE O
SH7 CLK_PE_O
SH17 SPI_CLK_TRF_0

SH7
SH7
SH7
SH7

SIPE_O
LE PE_1
CLK_PE_1
SI_PE_1

SH17 SPI_LE_TRF_O
SH17 SPI_DATA_TRF_0
SH17 RDBK_TRF_0

&
&

N13
M12
L12
K
NT
P15
P16
R16
K
NI
N15
L13

3.3V TESTPOINT1
. 1.8V O orN D7
U26-7  EPACE10F17 U269 EPACELOFLT OVR_ADC_FB
BANK 5 1 2
| 913 (SDIO_DAC SH2 c BANK 7 B9 r
:82;‘ :gigg %z <sbio_ D% 10118 10143 A5 LED AMBER
085 10104 12 SCLK DAC SH2 DI \T%0 o141 £
1087 10103 SDENB_DAC SH2 D 10121 10140 22
1088 10102 SPLDATA_TRF_1 SH19 SH11 OVR_ADC_FB ALS 110122 10139 |52 RESET_ADC_RX SH8
1089 10101 RDBK_TRF_1 SH19 B13 B10 2 ADG RX SHS
o0 10100 SDO BAC SH» SH11 SEN_ADC_FB AL 10123 10138 275 CTRL2_ADC_
001 1009 1 - SH11 SDATA_ADC_FB 514 10124 10137 [—a15 CTRL1_ADC_RX SH8
6 SH11 RESET_ADC_FB 10125 10136 CTRL3_ADC_RX SH8
1092 1098 1o SPI_CLK_TRF_1 SH19 E 10126 10135 1
1093 1097 17 SPI_LE_TRF_1 SH19 E 10127 10134
1094 1096 TXENABLE SH2 SH8 SCLK_ADC_RX 212110128 10133 &3]
SH8 SEN_ADC_RX AT 10129 10132 517 SCLK_ADC_FB SH11
SH8 SDATA_ADC_RX 10130 10131 SDOUT_ADC_RX SH8
3.3V
+3.3V_FPGA U26-10 EP4CE10F17
P LED Gi/E(EN BANK B
R5 750 D11 A8 3
¢ P Be] 10144 10169 —23
— 10145 10168 53 SPI_MOSI_CDC SH14
10146 10167 A3 REF_SEL_CDC SH14
10147 10166 [5g SPI_MISO_CDC SH14
LED GREEN 10148 10165 :§5
10149 10164
R189 750 D12 ”/ lal 27 10150 10163 Aﬁ SPI_CLK_CDC SH14
SH14 RESET_CDC >>—F— 10151 10162 52 CTRL1_PE4257 SH26
LED GREEN Fg— 10152 10161 45 CTRL2_PE4257 SH26
| Rio 750 D13 m | AF A& 10153 10160 [~25 EN_VCXO SH15
b 56 ] 10154 10159 &7
SH14 SPI_LE_CDC »>——=2— 10155 10158 :EG
€8 1 10156 10157
LED GREEN
R193 750 D14 N//
+3.3V_FPGA
3.3V
?&91 U26-3 EP4CE10F17
SwW2
. . o1 BANK 1 4
3 e s | 5 1012 101 5
> e s Z | %%— 1011 102
== I3 = 1010 103 ¢,
—I— 109 104
— 2
1 1 108 105 :ES
— SMT, LOW PROFILE, SPST 107 106
‘i‘ | |
e TSW3725
Size Document Number Rev
B FPGA B
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RF VCO SELECT

VTUNE_TX
PP6

1
RF_CP_OUT TX _ . 1 RIi68 _ 1 RI6 5
N
N _Lc316 475 N 475 N
c317 -022uF c318 S
2200pF 220pF . P
- R170 -
470
+3.3V_MOD1
é
2332 c301 cazm | RF_VTUNE_TX
10V 1uF 4.7pFI
20% = =
€323 I I 4.7pF FLIANAC o EXT VCO_1 SH18
DNI R172 R173
SH14 TRF3720_REFIN1 << ° o
SH16 SPI_LE_TRF_O DNI DNI
SH16 SPI_DATA_TRF 0 +3.3V_MOD1
SH16 SPI_CLK_TRF_0
B B +3.3V_MOD1
FB32
||I R174 4.75K e C32 ‘ R R
2l2selelsie R islE L1 Lows Lcw
SH16 RDBK_TRF_0 )>———— = = I4.7pF IluF
+3.3V_MOD1 9‘:55550;0:"50%0 — —
FB33 AU0< 5556805655 R175 < R176 = =
* * 1 €2 ° = gd § 36 75 {75
1K c328 C329 5 PWR_SAVE &8 S0 EXT_VCO |35
1uF 1000pF 3 | RDBK VCC_VCO 37 50 OHM
2 vcc_sb LO_OUTP 33 0 o . <{LO_3720_1 P SH18
GND_SD LO_OUTN HM LO_3720_ 1 N SH18
+3.3V_MOD1 5 _ _ 32
— = LD U27 VCC_VCO |55
- GND GND N
. N ; Vee Lo TRF3720 vee Lo gg 3.3V_MOD1
€330 1K _Lc331 _Lc332 9 | GND GND 58
47uF BBQ_N BBI_N
100pF—T—4.7pF 10 27
10V - - 11 | BBQ_P BBILP 56 - -
20% €333 C334 5| GND GND [—52 C335 C336
— AuF AuF GND = 5 GND AuF AuF
= — aSooaopoooooon 4.7pF 1uF
= ~ ~ ZHZZZLz00Z222 o~ ~
| 1 OroO6xOSS0060 1 |
L e e N N =
R177 .
301 I
= +3.3V._MOD1
o4 == | |
LeD GREEW. C340 ——c3yy C342 1K
g 4-7PF T 100pF a7uF c343 L caaa |
R178 10V 100pF T~ 4.7pF
e 49.9 = 20%
C345 ]_C346 =
= I4.7pF ]_lOOpF
‘i‘ ] |
e TSW3725
Size Document Number Rev
B FB PATH MODULATOR B
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5 4 3 2
LLO DISTRIBUTION / BYPASS
5V_LO _AMP_1A
92mA
\L FB37
600 OHMS @ 100MHz
500mA
R 1ggggF il c:134Fs_L C349 _L
7 reT
r . § S
= - SEE TABLE 1
. o SEE TABLE 1 3 (TRF3703)
350 FL1 353 1
PORT_1 ——<KTX_LO2 SH5
SH17 LO_3720_1_P &K H ¢ R180 L5 I —H oo T ANE % RFIN RFOUT 2 ¢ R0179 ||—b5 SUM_PORT s (T Lo1 SHa
22pF % R182 RI183 R1s4 °%PF SBB-5089Z  68PF ) pigs Rigs =L | GLI\IJZE():N-lsf)ONDD+__I:_ R187 riss 7 —2lGnp PORT-2 -
0 95.3 95.3 294 294 = = 221 221 = onp
DNI DNI DNI
SH17 EXT_VCO_LD R385 4 = L S
DNI — — — — — — = SP-2P1+
SH26 FB_LO_IN R386 -~ 0 - - - - - -
SH27 MIXOUT ) R387 0 TABLE 1
R388 DNI 0 LO FREQ FL1, FL2, FL3 T3, T4
R A 5V_LO_AVP_18 570-700MHz | LFCN-575D+ | SP-2Ci+
92ma 700-1000MHz| LFCN-900D+ | sp-2c1+
Y pe Bl ECONT | $ 588§%EM5@1°°M“Z 1000-1250MHz | LFCN-1000D+ | SP-2¢1+
m.
N o n 1550-1940MHz LFCN-1700D+ SP-2P1+
L ot 1 clsst_L coss | DEFAULT |1940-2100MHz | LFeN-1800D+ | sP-2p1+
u 68pF -
s { 2100-2300MHz | LFCN-2250D+ | sP-2u1+
= = 82nH 2300-2700MHz | LFCN-2750D+ | SP-2U1+
R194
BN SEE TABLE 1
C357 C358 C359 FL2 . 360
SH17 LO 3720 1 N <K H L N I —|| L 1) RFIN RFOUT [ / H { FB_MIXER SH26
22pF 68pF SBB-5089Z  68pF _[ 18> eNbjT 22pF
R198 R199 R200 R201  — L R202 R203
221 221 294 294 = LFCN-1800D+ = 221 221
DNI DNI 1 DNI DNI
5V_LO AMP 2
92mA
FB39
\L 600 OHMS @ 100MHz
500mA
C361 J_ csez_L C363 _L
TV T™T
r . § oo
= - SEE TABLE 1
cass a6 SEE TABLE 1 B
364 FL3 Cc367 1
PORT 1 F—<<{RX_MIXER_2 SH24
SH19 LO_3720 <K Il * LN S I —|| o CRAALE 1) RFIN RFOUT [ R(?OG H—S' SUM_PORT s CRX_MIXER_1 SH22
22pF R207 R208 R209 °8PF SBB-5089Z  68F ) Roto Rou1 =L | GLI\IJZE():N-lsf)ONDD+__I:_ R212 ra1s T 2 l6np PORT-2 -
0 221 221 204 294 = = 221 221 = onp
DNI DNI DNI 1 DNI DNI GND
sH23 RX_LOKK = = ) = = = = = SP-2P1
A
%ip TEXAS |
Title
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RF_CP_OUT RX

RF VCO

R217

SELECT
VTUNE_RX
PP7

1
2 1 R218 2 -IEI

. 1
~ ®
_Lc368 475 N 475 ~
C369 -022uF €370 S
2200pF —T—220pF . P
R219 -
470
+3.3V_MOD2
é
RF_VTUNE_RX
c375 I I 4.7pF R220 0o _ CEXT VCO_2 SH23
DNI R221 R222
SH14 TRF3720_REFIN2 < 0
SH16 SPI_LE_TRF_1 DN' DNI
SH16 SPI_DATA_TRF_1
SH16 SPI_CLK_TRF_1 L L
B B +3.3V_MOD2
-I|| R223 4.75K o . ° FBa2
| *
2[2[3(2l2/3(z (el Lcs Lo ¥
SH16 RDBK_TRF_1 )>——— I4.7pF IluF
+3.3V_MOD2 9‘:55550;0:"50%0 — —
FB43 AU0< 5556805655 R224 { R225 = =
* * 1 €2 ° = gd § 36 75 {715
_Lcsso _Lcssl 7| PWR_SAVE &3 >0 EXT_VCO 35
RDBK VCC_VCO 50 OHM
1uF 1000pF 3 34
2] vec_sb LO_OUTP [—33 50 OHN *
GND_SD LO_OUTN {L0_3720 SH18
+3.3V_MOD2 5 32
— = LD U3l VCC_VCO |55
FBa4 - 7 | GND TRF3720 GND 35 +3.3V_MOD2
g vee_Lo VCC_LO g
€383 1K _Lc384 _Lc385 9 | GND GND 58
47uF 100pF—T—4.7pF 10 | BBQN BBI_N 357
10V . T BBQ_P BBI_P 55
20% c386™| cas? 5| GND GND [5¢ c388 C389
—— AuF AuF GND = 5 GND AuF AuF
= — aSooaopoooooon 4.7pF 1uF
= ~ N ZHhZZZLZ00ZZ2Z o~ ~
| | OroO6xOSS0060 | |
L e e N N =
R227 .
301 I
= +3.3V._MOD2
o o L |
LED GREEN W 0393 C394 c395 1K
g 4-7PF T 100pF a7uF c396 L c3e7 _|_
R228 10V 100pF—T— 4.7pF
hN 49.9 = 20%
C398 ]_c399 =
= 4.7pF —T—100pF
‘i‘ ] |
e TSW3725
Size Document Number Rev
B RX PATH MODULATOR B
Date: 19 of 31

Monday, November 04, 2013 [Sheet
| 1




TRF3720 POWER

43V 3720 1

+6.0vDC us2
TPS62420
3 4 4.3V_3720_2
C400 7| YN FBl L37 T
10uF 9 | EN1 6 1 2 PWR_TRF3720_1 _ _
10% EN2 Swi 2.2uH )
16V 5
~ 2 DEF_1 FB48 R229 Shok °
— MODE/DATA 10 1 _ PWR JRF3720 2 1 ~_~ 3 806K
Sw2
8 | o 228 I
1 THERMPAD ADJ2 R236——C403 ca04 o 27UF 1 G405 -
——10nF
—L 806K T 33pF 2UF ——
= - R231
SW1 - 600mA i 1 130K
SwW2 - 1A R = = -
R232 i
130K
—
PP8
43V 3720 1 RF_MOD1
4.3V 3720 1 PP34
T u33 — FB50 +3.3V_MOD1
I ouT |-LPWR_RF_MOD1 o (RF CHAIN)
68 OHM @ 100MHz
ca14 c415 (2:206 S
10uF 1uF uF o
16V 5 3 C666 | 100F 10V [10% 16V 10%
10% EN FB 4| l— L
= - GND g i
CASE
TPS73533 i
500mA
PP9
4.3V_3720_2 RF_MOD?2
PP35
F u36 “ FB52 +3.3V_MOD2

C430

|_<

43V=I
l C429
L

OUF 1uF 5 5 C419 || 10nF
o ] SV R R
= GND 5
CASE
TPS73533

500mA

68 OHM @ 100MHz
C427 +

2.2uF 47uF
/E% 1ov

=

F——th

C431 C432
10uF 1uF

109% 16V 10%

.|| 2

1 5V_LO_AMP1A

LO AMP POWER

5V_AMP_1A

PP31 5V_LO_AMP_1A

FB49

1uF 0% 16V 1uF '

C409 10UF

1 5V_LO_ANMP1B

5V_AMP_1B

pP32 5V_LO_AMP_1B

FB51

1uF

1 5V_LO_AMP2

—

C424
AuF

C425
10nF

—|— 25V

ca21 C423

0% 16V 1uF

5V_AMP_2

PP33 5V_LO_AMP_2

FB53

VR1
TPS71750
IN ouT
GND NC1 —%
EN NR/FB [
Cc418
10nF
25V
VR3
TPS71750
IN OUT
GND NC1
EN NR/FB
C426
10nF
25V
VR2
TPS71750
IN OUT
GND NCl
EN NR/FB
C440
10nF
25V

1uF

C435 10UF

how 16v | UF '
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FPGA POWER

4

_PWR_FPGA 1.8V

+l.8V_FPGA +1.8V_FPGA

6 POW_FPGA 1.8Vl ~~—~—_2 |

L39

5

2.2uH

10 POW FPGA 1.0V1

L40

1

+6.0vVDC u3s
TPS62420
3
ca43 = VIN FB1
10uF 9 | EN1
10% EN2 swi
16V ) DEF_1
— MODE/DATA
- 8 sw2
73| GND
THERMPAD ADJ2

Swi

Sw2 1A

- 600mA

" 1
ca4
R233 2u
357K

R234
180K

R236
249K

—

PP13
FB54 F
N 3
27uF C442
o I10n|:
+1.0V_FPGA
PP14

+2.5V_FPGA *2.5V_FPGA

FB56

FB76

VCCD_PLL_1

ca47 c449 €450

10uF (1:3;8 AuF 10nF

10% 16V howe [ 25
RS ° é

VCCD_PLL 2

C600 C645

10uF (1:5:1 AuF 10nF

10% 16V 10% (:|_ 25V
RS ® o

VCCINT
C646 ce47 | cea9

10uF ce4s 1uF 10nF

howiev [ F “fow [ 25v
& ¢ e

PP15 T
FB57 F
PWR_FPGA 25V _ 1~ 3 ]
" 1 1
27uF C452
R237 Gur N_ 10nF
FPGA POWER R 1
- = =
N
+6.0vDC U39
TPS62420 R238
3 4 200K
453 I FBl a1 o
16V 5 PP16
~ DEF_1
2 — La2 B58 F
= MODE/DATA swo |10_POW FPGA 3.3Vl ~~~~\ 2 _PWR_FPGA 33V _ 1 ~\_~ 3
8 2.2uH °
L | 1
11 THERMPAD ADJ2 | %stg C454 cass o 27U fgfg
— 806K T 33pF IZZUF — I
G 9 L L 3T
EXAS INSTRUMENTS
180K
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SH16 nPD_PGA_0))>—

+5.0V

RX MIXER AND AMPLIFIER RX_VCC_AMPL
3 15 = FB59
o {MIXOUT_IF SH23 ] 600 OHMS @ 100MHz
2 cas7 _| 500mA
AuF T
1 4
TC2-1T+ ol o ~ © wl < o o
— N N N N N N N N
ROUTE SOLDER SIDE g g ':_j % é % % %
SH18 RX_MIXER_1 Y)— Cas8 || 1000pF SH16 LATCH_MODE_PGA_0) % S 5
Ll & a
R243 R242 1 21
~[wo]w]<]m 0 0 SJP2 100 OHM DIFF LATCH_MODE GND
U4l 777 DNI DNI MIXOUTP 2 20 C460 || 1000pF
T6 3 c461 —— VS+ VS+ BT IF_SAWP1 SH23
LT5557 aNOowQw 3 TC4-1T 4 1 2 I R244 u40 I
<0200 ° . * ® 2 X * ! 3 19
1 oz ==z 12 SHUNT 1-2 0 ' IN+ PGA870 ouT+ R248
-17 TO 0 dBm NC1 GND - “© 1000pF 100 OHM DIFF
2 11 R245 R246 R247 4 18 0
NC2 IF+ C462 L43 2 VMID GND
J17 3 10 10K 0 0 DNI
RX_INL B 4 | RF IF- 9 3.9pF 180nH ¢ SHUNT 2-3 DNI DNI 5 17
NC3 o GND o . ] é 2 C|4|65 R249 | IN- ouT- ® c464 H 1000DF (01 sawn1 SH23
O ® ® ° * * ® ® 6 16
— == G882 g e 1 0 VS+ VS+
- — = SJIP3 1000pF
—SEE TABLE 3 wlof~fol——¢ 250 xast MIXOUTN c466 " sTrRoBE ND 2
= DNI DNI ||H l— 0w ¥ o O o o o
° - ° - M o @M > o o @ —
I I C467 || 1000pF AuF -
c468 C469 C470 L @ g I oS g 3
82pF 1uF 1000pF FB60 ROUTE SOLDER SIDE
600 OHMS @ 100MHz SH16 GAIN_STROBE_PGA_0 > VCC_RX1
TABLE 3 = = = S00mA
LO/RF FREQ1 €463 MIX_VCC1
< 1500MHz | 3.9pF +3.3V PGA_0_B5
> 1500MHz | DNI |DEFAULT <— 92mA FeA T ES
PGA 0 B2
PGA 0 BL
PGA 0 _BO
SH16 PGA_0_BI0..5])
b
car2 ca73 cara c475 c476 ca77
1uF AuF AuF AuF AuF Z”—.1uF
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3 2

R376 0
DNI

SH19 EXT_VCO_2) R377, 0
DNI

sH18 RX_LOLK

RX

AMPLIFIER AND FILTER
PATH 1 (RXIN1)

R378 0 +5V
SH22 MIXOUT_IF ))—————ANN—0
DNI RX_VCC_AMP1
R379 0 RX_VCC1
SH25 RX_IF1D))—————="AANANA— 90mA
DN SH25 RX_IF2 Y>—R38 A A0 FB61
SH24 MIXOUT_IF2) R380 O ¢ 8 ONI [] 600 OHMS @ 100MHz
DNI RX_IF1
PLACE ON SOLDER SIDE - o s PLACE ON SOLDER SIDE
T7 ’_% T8 J19
TC2-1T+ TC2-1T+ RX_IF1
1 4 FILT_INL A =2 FILT_OUTL A 1 4 R383 0 {1 . RX]—VCCl
R253 R252 T 1
0 0 —— wl <, o o 4 o
3 dlle s DNI DNI 3 9lle 6 = AR R E‘T
c478 || DNI C480 ,, DNI 298 9 9 0 9 N
SJP4 —— — < (@] > > > > (]
RXIFL_P — | 140 +/- 10MHz I I s3Ps — = & z z
SH22 IF_SAWPL) R254 = cas1 RXIF2_P z C483 L44
- 47 22pF —_ — 18 R2 R256 24.9 1 2
caro I g FLa | . I ) C482  Rosg A el srp B R25 A A~ 0, >—H 2% DINA_P1 SH8
SHUNT 2-3 17.8 6607 ©| ™[ © | 2 u42 17 DNI 1000pF
. - 27pF SHUNT 2-3 0 —=— PDWN NC6 |I' . ‘
2 o o 1000pF THS770012
R260 sy L9 e 85 & 5 our L6 3 Vinm oute -8
590 o O O - 56nH 100 OHM DIFF —1 C484 L47 —L_C485 2L48
68nH 100 OHM DIFF — —
10 s o o 4 SIP7 4 15 —[on 3N DNl 3DNI
e ouT+ 1 ™ VINP OUTM
SJP6 N z z Z RXIF2_N
o 0 O C486 3 Cc487
RXIF1_Ng | 1 | R263 — = ||' ' '
[_22pE SR | @ @ [ oM NS €489 L49
2 1 o 5488 R267  24.9
SH22 IF_SAWNIL>—~e e} *’—|| n 27pF SHUNT 1-2 1000pF S ne2 sim FE2RZE A AL ’—H L 2% 2 D>INA_N1 SH8
SHUNT 1-2 C490 || DNI = cas1 | oM | Srmgs o6 6 o - DNI 1000pF
' |1 0 Oz z z2 Z O
R268 0 = 6 6 6 6 =
gNI EEEE
FILT INL B FILT OUTL B
= RX_VCC1
PLACE AND ROUTE SOLDER SIDE T
R271 _ _
c492 C493 1000p K
FILT INL A _ _ || 1 LS50 | 1 S, _ FILT OUTL A 10% 16V C459 ca71 C498 C499
[
— 7pF 180nH - — — L AuF AuF 1uF AuF
L52 c494 L54 c497 -
82nH —T—15pF 82nH —T—15pF ? ¢ ¢
Cc503 = RX_VCC1
FILT INL B 1 55, TR FILT OUTL B
- - [ - - o .
180nH ToF
Lcsoo LCSOl Lcso4 icsos
TlOnF TIOnF TlOnF TIOnF
i o .
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RX MIXER AND AMPLIFIER
SH16 nPD_PGA_1))>———

+5.0V

RX_VCC_AMP2

{IF_SAWP2 SH25

<IF_SAWN2 SH25

T9 = FB62
< MIXOUT_IF2 SH23 ] 600 OHMS @ 100MHz
5 508 500mA
AuF T
1 4
TC2-1T+
— ol o ©~| o wl < o «
_ N N N N N N N N
Y EEREEEE
SH18 RX_MIXER_2 D))— a 2@ 5 > 0 0 O
€509 H 1000pF SH16 LATCH_MODE_PGA_13>——— T =3
o [a]
R273 R274 1 21
~[elelse 0 0 SJP8 100 OHM DIFF LATCH_MODE GND
u44 DNI T10 DNI G MIXOUTP oo 5 20 . C511 || __1000pF
LT5557 05088 3 TCAIT 4 1 2 ] R277 —— VS+ VS+ I
1 5z722 12 i i SH?JI\?I’ 12, M 0 | 3N PGUA48370 out+ 22 R276
-17 TO 0 dBm 5 NC1 GND |7 R275 1000pF R278 R279 * * 0 100 OHM DIFF
D NC2 IF+ C512 L57 2 4 18
J21 3 10 10K 0 0 VMID GND DNI
T B +1 RF IF- 5 3.9pF 180nH < oy, SHUNT 2-3 NI DNI
_| NC3 oo GND 1 2 C516 R280 51 out. 2 C515 || 1000pF
=333 ® ? * * 1 6 o 3 @‘g | o : [ 1
= SEE TABLE 4= w>>2 § 0 61 vs+ vs+ |28
= w|offol—— ¢ R281 R282 Mo 0P c517 7 15
i . 0 0 || STROBE GND
= DNI DNI ' H l_ +
° ® ° ° n ¥ ® N o «H O _—
C518 || __1000pF 1uF m o M > m o @ =
C519 C520 c521 !l @ e g g 8§ g 3
82pF —T1uF :|:1000pF FB63 SH16 GAIN_STROBE_PGA_1y>——
600 OHMS @ 100MHz VCC_RX2
TABLE 4 — — — 500mA @
LO/RF FREQ | C514 MIX VCC2
< 1500MHz | 3.9pF +3.3V PGA 1 BS
> 1500MHz DNI DEFAULT 92mA
<— PGA_1 B3
PGA_1 B2
PGA_1 B1
PGA_1_BO

SH16 PGA_1_B[0..5])

C523 C524 C525 C526 C527 C528

I.luF I.1uF I.1uF I.1uF I ]7

1uF

1uF
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+5V
RX_VCC_AMP2 RX_vCC2
RX AMPLIFIER AND FILTER RX_VCC2
PATH 2 (RXIN2) 90ma
FB64 c529 C530 c531 C532
[] £00 OHMS @ 100MHz AuF AuF AUF TTAUF
m
PLACE ON SOLDER SIDE PLACE ON SOLDER SIDE
—RX_IF1 SH23 ® ®
T11 T12 —T—:
JTC2TH FILT_OUT2_A TC2-1T+ RX_VCC2 T * * *
FILT_IN2_A <RX_IF2 SH23 -
eSS »—.I Lcsm LCSlO lcszz C533
§283 5284 10nF 10nF 10nF 10nF
S EEEEERE
DNI DNI 3 9lle s N
c537 || DNI C538 || DNI = 28 22 2 25 —;—
= I 140 +/- 10MHz 1] P11 = g = z -
SH24 IF_SAWPZ) R285 = C540 RXIF2_P z C541 L58
22pF —_ — 18 R2 R287 24.9 1 2
C539 I p fLs [ _ [ C542 % NC1 SFP —86/\/\/\_0“_/\/\/\_“__| |—NV'\_0_>>INA_P2 SHS
o ] © | R289 0 | DNI 0
856697 ToF * 1 2 17 I 1000pF
. o0 o o - P SHUNT 2-3 L000pE L= PDWN NC6 ' '
R291 9 z z Zz 5 L60 3 16
590 L59 FIN+ O O O OuT- 56nH R292  R293 100 OHM DIFF VINM THS770012 ouTP | cs43 161 | c544 162
68nH 10 4 SIP13 0 0 4 15 100 OHM DIFF —T DNl 3DNI —TDNI 3DNI
N zZ 2 = RXIF2_N
5 5 & c547 N3 C545 5 14 ) «
| I R295 0 H —] CM NC5 |I- C548
2 C546 || 22pF H|_Nl_m< . N .
SH24 IF_SAWNZ ) R298  24.9
— 2 78 [ 1 27pF 1000pF 81 ne2 sem FE3R2IT A A A D¢ "IN AT I 1 ’\6“ 2 S>INA_N2 SHS
SHUNT 1-2 €549 || DNI = Cs50 || DNI RX_VCC2 0 o o < PN 1000pF
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IMPORTANT NOTICE FOR TI REFERENCE DESIGNS

Texas Instruments Incorporated ("TI") reference designs are solely intended to assist designers (“Buyers”) who are developing systems that
incorporate Tl semiconductor products (also referred to herein as “components”). Buyer understands and agrees that Buyer remains
responsible for using its independent analysis, evaluation and judgment in designing Buyer's systems and products.

Tl reference designs have been created using standard laboratory conditions and engineering practices. Tl has not conducted any
testing other than that specifically described in the published documentation for a particular reference design. TI may make
corrections, enhancements, improvements and other changes to its reference designs.

Buyers are authorized to use Tl reference designs with the Tl component(s) identified in each particular reference design and to modify the
reference design in the development of their end products. HOWEVER, NO OTHER LICENSE, EXPRESS OR IMPLIED, BY ESTOPPEL
OR OTHERWISE TO ANY OTHER TI INTELLECTUAL PROPERTY RIGHT, AND NO LICENSE TO ANY THIRD PARTY TECHNOLOGY
OR INTELLECTUAL PROPERTY RIGHT, IS GRANTED HEREIN, including but not limited to any patent right, copyright, mask work right,
or other intellectual property right relating to any combination, machine, or process in which Tl components or services are used.
Information published by TI regarding third-party products or services does not constitute a license to use such products or services, or a
warranty or endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual
property of the third party, or a license from Tl under the patents or other intellectual property of TI.

TI REFERENCE DESIGNS ARE PROVIDED "AS IS". TI MAKES NO WARRANTIES OR REPRESENTATIONS WITH REGARD TO THE
REFERENCE DESIGNS OR USE OF THE REFERENCE DESIGNS, EXPRESS, IMPLIED OR STATUTORY, INCLUDING ACCURACY OR
COMPLETENESS. TI DISCLAIMS ANY WARRANTY OF TITLE AND ANY IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS
FOR A PARTICULAR PURPOSE, QUIET ENJOYMENT, QUIET POSSESSION, AND NON-INFRINGEMENT OF ANY THIRD PARTY
INTELLECTUAL PROPERTY RIGHTS WITH REGARD TO TI REFERENCE DESIGNS OR USE THEREOF. TI SHALL NOT BE LIABLE
FOR AND SHALL NOT DEFEND OR INDEMNIFY BUYERS AGAINST ANY THIRD PARTY INFRINGEMENT CLAIM THAT RELATES TO
OR IS BASED ON A COMBINATION OF COMPONENTS PROVIDED IN A TI REFERENCE DESIGN. IN NO EVENT SHALL Tl BE
LIABLE FOR ANY ACTUAL, SPECIAL, INCIDENTAL, CONSEQUENTIAL OR INDIRECT DAMAGES, HOWEVER CAUSED, ON ANY
THEORY OF LIABILITY AND WHETHER OR NOT TI HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES, ARISING IN
ANY WAY OUT OF TI REFERENCE DESIGNS OR BUYER’S USE OF TI REFERENCE DESIGNS.

Tl reserves the right to make corrections, enhancements, improvements and other changes to its semiconductor products and services per
JESDA46, latest issue, and to discontinue any product or service per JESD48, latest issue. Buyers should obtain the latest relevant
information before placing orders and should verify that such information is current and complete. All semiconductor products are sold
subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques for TI components are used to the extent Tl
deems necessary to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not
necessarily performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

Reproduction of significant portions of Tl information in TI data books, data sheets or reference designs is permissible only if reproduction is
without alteration and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for
such altered documentation. Information of third parties may be subject to additional restrictions.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of TI components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards that
anticipate dangerous failures, monitor failures and their consequences, lessen the likelihood of dangerous failures and take appropriate
remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use of any Tl components in
Buyer's safety-critical applications.

In some cases, Tl components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No TI components are authorized for use in FDA Class Il (or similar life-critical medical equipment) unless authorized officers of the parties
have executed an agreement specifically governing such use.

Only those Tl components that Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of Tl components that
have not been so designated is solely at Buyer's risk, and Buyer is solely responsible for compliance with all legal and regulatory
requirements in connection with such use.

TI has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, TI will not be responsible for any failure to meet ISO/TS16949.
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