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12500 TI Boulevard. Dallas, Texas 75243

C82 & R77 PLACE CLOSE TO LMK

C92, C121 & R99 PLACE CLOSE TO LMK

C92 & C121 SHARED PAD

C122 & R100 PLACE CLOSE TO LMK

PLACE C120 CLOSE TO Y1

GTX* , CAR* & CLK_LA0* MUST BE
MATCHED LENGTH TO EACH OTHER.

CLK* AND SYSREF* MUST BE
MATCHED LENGTH TO EACH OTHER.

DCLKOUT4 AND SDCLKOUT5 MUST BE
MATCHED LENGTH TO EACH OTHER.

PLACE ALL RESISTORS CLOSE TO LMK

CLK* AND SYSREF* MUST BE
MATCHED LENGTH TO EACH OTHER.

REF: R106, R105, C340, C341

REF: R106, R105, C340, C341

GTX* , CAR* & CLK_LA0* MUST BE
MATCHED LENGTH TO EACH OTHER.

CP2
CP1

OSCIN_N
OSCIN_P

CLKIN1N

SDCLKOUT3N
SDCLKOUT3P

CP1

CLKIN1PCLKIN CLK_IN

GTXCLKP

GTXCLKM

SYSREF_P

SYSREF_M

SYNCLMK_SYNC

DCLKOUT2P

DCLKOUT2N

DCLKOUT2P
DCLKOUT2N

CLKLA_0P

CLKLA_0N

+3.3VCLK

+3.3VCLK

+3.3VCLK

+3.3VCLK

+3.3VCLK

LMK_CSSH3

LMK_SCKSH3

LMK_SDOSH3

LMK_SDIOSH3

SYSREFP SH6

SDCLKOUT5P SH6
SDCLKOUT5N SH6

DCLKOUT4P SH6
DCLKOUT4N SH6

GTX_CLKP SH8

GTX_CLKM SH8

CAR_SYSREFP SH8

CAR_SYSREFM SH8

CPLD_SYNC SH3

SYSREFN SH6

CLKN SH6

CLKP SH6

VCC4_CG2SH5

VCC11_CG3SH5
VCC12_CG0SH5

VCC2_CG1SH5
VCC3_SYSREFSH5

VCC1_VCC5_VCC6SH5

VCC8_VCC10SH5

VCC8_OSCINSH5
VCC9_CP2SH5

VCC7_OSCOUTSH5

CLK_LAO_0P SH8

CLK_LAO_0M SH8
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C122 .1uF

Y1
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1

GND
3

OUT_P
5

VDD
6

OUT_N
4

NC
2

R98
200

R105 100

C80

.1uF

R99
49.9

C206

.1uF

M
S

P

J17

SMP_PCB_SMT
CLKIN

D4

LED GREEN
CLKIN 0 SEL

M
S

P

J12

SMP_PCB_SMT

LMK_SYNC
DNI

C63
47pF

C92 .1uF

DNI

120 OHM @ 100MHz
FB17

R85

750

C85 10pF

R79
240
DNI

C198 .1uF

C67 .1uF

C81 100pF

R114
121
DNI

C78
.1uF

R65
620

R100
49.9

R108 0

R70
240
DNI

SJP2
SYNC

SHUNT 2-3

1
3

2

C90 .1uF

C89.1uF

C340 1uF

R73
130
DNI

C70
.01uF
DNI

R69
240
DNI

C61
.68uF

R106 100

R87
82
DNI

D5

LED GREEN
CLKIN 1 SEL

R81

750

C72
.01uF
DNI

R66
39k

SJP1
EN

1
3

2

C341 1uF

D6

LED GREEN
PLL1 LOCKED

C84 2200pF

D7

LED GREEN
PLL2 LOCKED

C69
.01uF
DNI

R89
200

R77
49.9

 

C60
.1uF

C87
10uF

10% 16V

R24
0
DNI

R138

100

R88

100

R67
240
DNI

C120
100pF

R23
0
DNI

R86

750

JP2
XO_PWR

SHUNT 1-2 1
2

R72
121

R80
240
DNI

R113
121
DNI

R109 0

U5
LMK04828

CLKIN0p
37

CLKIN0n
38

CLKIN1p/FBCLKINp/FINp
34

CLKIN1n/FBCLKINn/FINn
35

OSCINp
43

OSCINn
44

SDIO
20 SCK
19

RESET
5

CLKin_SEL0
58

CLKin_SEL1
59

SYNC
6

VCC1_VCO
10

VCC2_GC1
17

DAP
65

CS
18

VCC3_SYSREF
21

VCC4_CG2
26

VCC5_DIG
33

VCC6_PLL1
36

VCC7_OSCout
39

VCC8_OSCin
42

VCC9_CP2
45

VCC10_PLL2
47

VCC11_CG3
53

VCC12_CG0
64

DCLKOUT0p
1

DCLKOUT0n
2

SDCLKOUT1p
3

SDCLKOUT1n
4

DCLKOUT2p
15

DCLKOUT2n
16

SDCLKOUT3p
13

SDCLKOUT3n
14

DCLKOUT4p
24

DCLKOUT4n
25

SDCLKOUT5p
22

SDCLKOUT5n
23

DCLKOUT6p
27

DCLKOUT6n
28

STATUS_LD1
31

STATUS_LD2
48

OSCOUTp
40

OSCOUTn
41

SDCLKOUT7n
30

DCLKOUT8p
51

DCLKOUT8n
52

SDCLKOUT9p
49

SDCLKOUT9n
50

DCLKOUT10p
54

DCLKOUT10n
55

SDCLKOUT7p
29

SDCLKOUT11p
56

SDCLKOUT11n
57

CPOUT1
32

CPOUT2
46

LDObyp1
11

LDObyp2
12

DCLKOUT12p
62

DCLKOUT12n
63

SDCLKOUT13p
60

SDCLKOUT13n
61

R68
240
DNI

R116
100

C68 .1uF

R82

750

R78
130
DNI

C86.1uF

R104
49.9

C71
.01uF
DNI
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.1uF

R115
100

R177 0
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C82 .1uF

C88
.1uF

C73
.01uF
DNI
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PLACE FB*S NEXT TO U5

+3.3VCLK

VCC1_VCC5_VCC6 SH4

VCC7_OSCOUT SH4

VCC9_CP2 SH4

VCC8_OSCIN SH4

VCC8_VCC10 SH4

VCC4_CG2 SH4

VCC11_CG3 SH4

VCC12_CG0 SH4

VCC2_CG1 SH4

VCC3_SYSREF SH4
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C131
1uF

C64
.1uF

C118
1uF

C58
.1uF

120 OHM @ 100MHz

FB6

C57
1uF

C66
1uF

120 OHM @ 100MHz

FB4

120 OHM @ 100MHz

FB11

120 OHM @ 100MHz

FB8

C132
1uF

C112
.01uF

120 OHM @ 100MHz

FB3

120 OHM @ 100MHz

FB7

C140
.01uF

C115
1uF

C114
.01uF

C142
1uF

C59
.01uF

120 OHM @ 100MHz

FB2

C77
.01uF

C111
.01uF

120 OHM @ 100MHz

FB10

120 OHM @ 100MHz

FB5

C65
.01uF

C141
1uF

120 OHM @ 100MHz

FB9
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C1 & R4 Shared pad.

C8 & R7 Shared pad.

C12 & R16 Shared pad.

C16 & R18 Shared pad.

IOUTFS = 64 EXTIO 0.90V / RBIAS

30mA: 1.92K

20mA WITH COURSE DAC = 10:1980K = 1.96K +/- 20

DET_AB
DET_CD

Route away from clocks and outputs.

Place R19-R22 on the
solder side of board.

FMC_DACCLK & FMC_SYSREF
must match each other
in total etch length.

LPF

RBIAS

IFORCE

VSENSE

ATEST

ALARM

TESTMODE

SLEEP

EXTIO

TXENABLE

DCLK_P

SYS_P

SYS_N

AMUX0
AMUX1

J1_P

J3_N

J5_P

J7_N

TG_CD
TG_AB

CLKOUT0_P

CLKOUT1_P

CLKOUT1_N

CLKOUT0_N

RX3P
RX3N

RX0P
RX0N

RX2P
RX2N

RX1P
RX1N

RX7P
RX7N

RX5P
RX5N

RX4P
RX4N

RX6P
RX6N

DCLK_N

+1.8V_VDDIO

+1.8V_VDDIO

+1.8V_VDDIO

DAC_SDOSH3

DAC_SDIOSH3

DAC_SDENBSH3

DAC_SCLKSH3

DAC_TMSSH3

DAC_TCLKSH3

DAC_TDISH3

DAC_TDOSH3

DAC_TRSTBSH3

IOUTCP SH9
IOUTCN SH9

IOUTBP SH10
IOUTBN SH10

IOUTAP SH11
IOUTAN SH11

IOUTDP SH12
IOUTDN SH12

SYNCPSH8
SYNCNSH8

SYSREFPSH4
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R15
0

R9

49.9

R25
0
DNI

T2

MABA-007159-000000
DNI

6

43

1
2

R102 0

R26
0

R2 0

R14
49.9
DNI

T1

ADT2-1T+

3

2

16

5

4

M
S

A

J2

SMA END LAUNCH

AOUT+

R849.9

R28

0

R12
49.9
DNI
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CHANNEL 2

100MHz LPF

500MHz LPF

JP9
PIN 1-2 = EXT
PIN 2-3 = INT

JP10
PIN 1-2 = OFF
PIN 2-3 = ON

FOR CHANNELS 2 & 3

JP11
PIN 1-2 = ON
PIN 2-3 = OFF

Place these two resistors
close to the DAC pins.

2200pF - 25V
.01uF - 50V 

50M LPFINBN

INBP

IOUTB

THS3217_P

THS3217_N

VO1

VINNVIN

THS5
THS1

THS4
THS2

IB

4.7V

THS6OB IOUT_B

N4.7V

THS3217_P

THS3217_N

VMIDO2

VMIDO2

+4.7V

+EXTV

-EXTV

+EXTV

-EXTV

+4.7V

+4.7V

+5.0V -5.0V

-4.7V

-4.7V
+4.7V

+EXTV

-EXTV

+EXTV

-EXTV

VMID2

+4.7V

-4.7V

IOUTBNSH6

IOUTBPSH6

Title

Size Document Number Rev

Date: Sheet of
SCH, TSW3080 TIDA-00684 E2
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B
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Title

Size Document Number Rev
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CHANNEL TWO

B
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L9 30nH

M
S

A
J4

SMA END LAUNCH

IOUTB+

R49 0

C430
2200pF

R242
150

C256
10uF

JP9

SHUNT 1-2

1

3
2

C265
0.1uF
35V

R247 20

1210

C426
.01uF

C420
3.2pF

C429
2200pF

R132 0

C425
.01uF

R250 976

C254
47uF

C250
10uF

TP39

GRN
+EXTV

C263
6.8uF
35V

R248 20

R243 49.9

TP46

BLK
GND

C434
0

R245
215

C255
1uF

C431
.01uF

C253
1uF

R241
49.9

R48
102k

C257
10uF

1K OHM @ 100MHz

FB20

R130 0
DNI

TP37

BLK
GND

C267
6.8uF
35V

R47
309k

TP41

BLK
GND

FB1

27uF

1

2

3

C432
51pF

R287 0DNI

R236
49.9

C261
1uFC259

.01uF

JP11

SHUNT 2-3

1

3
2

R254
150

C428
.01uF

C270
0.1uF
35V

TP34

GRN
+4.7V

C438
36pF

C269
0.1uF
35V

C427
2200pF

TP40

GRN
-EXTV

C437
100pF

R50 0
DNI

TP36

BLK
GND

L8 30nH

C424
2200pF

C252
.1uF
16V

R253

40.2
1210

R284
0

R249
215

TP45

ORN
VMID2

U21
TPS7A4700

OUT1
1

SENSE
3

0P1V
12

NR
14

EN
13

GND
7 0P2V

11

IN1
16

IN2
15

OUT2
20

0P4V
10

0P8V
9

1P6V
8

6P4V1
53P2V
6

6P4V2
4

NC1
2

NC2
17

NC3
18

NC4
19

PWRPAD
21

C266
0.1uF
35V

R240
220

R285 0

DNI
R237
49.9

R278 0

C258
1uF

U19
THS3091DDA

6
3

2

7
4 1

8
9

R286
0

C260
47uF

C433
18pF

C264
6.8uF
35V

C421
4.5pF

C262
10uF

L12

240nH

R239 95.3

R235
49.9

JP10

SHUNT 2-3

1

3
2

U18
THS3091DDA

6
3

2

7
4 1

8
9

R251 20

1210

R129 0
DNI

C436
4.5pF

L10

120nH

C423
1uF

FB12

27uF

1

2

3

C268
6.8uF
35V

U17
THS3217

VOUT
11

VCC+
13

Vmid In
1

VIN+
9

VCC-
5

IN+
2

IN-
3

PATHSEL
4

VCC-
8

VIN-
12

VCC+
16

DISABLE
10

Vo1
6

Vmid Out
15

GND
7

VREF
14

PWRPAD
17

R244 20

R131 0
DNI

C251
1uF

TP33

BLU
-4.7V

1K OHM @ 100MHz

FB22

R238
49.9

R246 976

U23
TPS7A3301

OUT1
1

FB
3

NC5
12

NR/SS
14

EN
13

GND
7 NC6

11

IN1
16

IN2
15

OUT2
20

NC7
10

NC8
9

NC9
8

NC11
5NC10
6

NC12
4

NC1
2

NC2
17

NC3
18

NC4
19

PWRPAD
21



5

5

4

4

3

3

2

2

1

1

D D

C C
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CHANNEL 3

200MHz LPF

500MHz LPF

JP5 
PIN 1-2 = OFF
PIN 2-3 = ON

JP6
PIN 1-2 = EXT
PIN 2-3 = INT

2200pF - 25V
.01uF - 50V 

Place these two resistors
close to the DAC pins.

INCP

INCN

IOUTC

THS3217P

THS3217N

VIN2VIN1

IOUT_C

V-

THS3217N

THS3217P

VMIDO3

VMIDO3

VMID3

+4.7V

+4.7V

-4.7V

+4.7V

+4.7V

-4.7V

IOUTCPSH6

IOUTCNSH6

Title

Size Document Number Rev

Date: Sheet of
SCH, TSW3080 TIDA-00684 E2
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CHANNEL THREE

B
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U14
THS3217

VOUT
11

VCC+
13

Vmid In
1

VIN+
9

VCC-
5

IN+
2

IN-
3

PATHSEL
4

VCC-
8

VIN-
12

VCC+
16

DISABLE
10

Vo1
6

Vmid Out
15

GND
7

VREF
14

PWRPAD
17

R32
49.9

C202
3.2pF

M
S

A
J8

SMA END LAUNCH

IOUTC+

R280
0

L6 30nH

C201
1uF

R35
150

R33
49.9

C212
8.2pF

R282
0

C215
.01uF

C205
27pF

1K OHM @ 100MHz

FB23

C213
.01uF

TP44

BLK
GND

1K OHM @ 100MHz

FB26

C216
2200pF

C204
3.2pF

C203
4.5pF

R31
49.9

TP43

ORN
VMID3

R30
49.9

R38 95.3

R279 0DNI

R37 49.9

C210
.01uF

C419
200pF
DNI

JP5

SHUNT 2-3

1

3
2

C214
2200pF C208

0

JP6

SHUNT 1-2

1

3
2

C211
2200pF

L7

56nH

C209
2200pF

C217
.01uF

R34
49.9

R283 0

DNI

L5 30nH
R234
220
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12500 TI Boulevard. Dallas, Texas 75243

CHANNEL 4

500MHz LPF

2200pF - 25V
.01uF - 50V 

Place these two resistors
close to the DAC pins.

DOUT+

DOUT-
DFB-

DFP+

IOUTD_N

IOUTD_P

IOUTD-

IOUTD+

U20_SENSE

2.5V

N2.5V

+2.5V -2.5V

+2.5V

-2.5V

+2.5V

+5.0V -5.0V

-2.5V

IOUTDNSH6

IOUTDPSH6

Title

Size Document Number Rev

Date: Sheet of
SCH, TSW3080 TIDA-00684 E2
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B
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B
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Title

Size Document Number Rev
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CHANNEL FOUR

B
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R42 40.2

C230
2200pF

R137 0DNIC238
1uF

C223 1.8pF DNI

R39
49.9

C243
10uF

C249
10uF

C221
3pF

R140 0DNI

C218
3.2pF

C242
1uFU20

TPS7A4700

OUT1
1

SENSE
3

0P1V
12

NR
14

EN
13

GND
7 0P2V

11

IN1
16

IN2
15

OUT2
20

0P4V
10

0P8V
9

1P6V
8

6P4V1
53P2V
6

6P4V2
4

NC1
2

NC2
17

NC3
18

NC4
19

PWRPAD
21

C220 1.8pF DNI

C233
.01uF

R41 150

C241
47uF

C248
1uF

L4 15nH

C2
.01uF

C222
3.2pF

C224
8pF

C19
2200pF

TP47

BLK
GND

R46 40.2

R139 0

U13
LMH5401

OUT+
13

OUT-
12

GND
14

IN+
6

GND
11

VS+
1

VS+
10 VS-

3

IN-
5

CM
2

PD
9

VS-
8

FB+
4

FB-
7

FB14

27uF

1

2

3

C229
10uF

R142
143k

TP48

BLK
GND

U22
TPS7A3301

OUT1
1

FB
3

NC5
12

NR/SS
14

EN
13

GND
7 NC6

11

IN1
16

IN2
15

OUT2
20

NC7
10

NC8
9

NC9
8

NC11
5NC10
6

NC12
4

NC1
2

NC2
17

NC3
18

NC4
19

PWRPAD
21

C245
1uF

C246
.01uF

R45 150

C234
2200pF

C244
10uF

R40 49.9

R134 0

C239
.1uF
16V

R44 49.9

FB13

27uF

1

2

3

C240
1uF

L3 15nH

TP31

BLU
-2.5V

C232
2200pF

C231
.01uF

R141
162k

M
S

A
J22

SMA END LAUNCH

IOUTD+

C247
47uF

M
S

A
J11

SMA END LAUNCH

IOUTD-

R136 0

R43
49.9

TP32

BLU
+2.5V

C29
.01uF
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2A+5V_IN 3.3V_CLOCK

+3.3VCLK

+3.3V_DAC

+5.0V
+5V_IN +5.0V

-5.0V

-5.0V

+5.0V

Title

Size Document Number Rev

Date: Sheet of
SCH, TSW3080 TIDA-00684 E2

MAIN POWER

B
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Title

Size Document Number Rev
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MAIN POWER

B
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Title

Size Document Number Rev

Date: Sheet of
SCH, TSW3080 TIDA-00684 E2

MAIN POWER

B
13 14
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U10

TPS2400

NC1
1

GND
2

NC3
3

GATE
4

VIN
5

C439 .1uF
DNI

L11

2.2uH

TP9

BLK
GND

J6

CONN JACK PWR
3
2
1

D1
LED BLUE
+5V

U6
TPS7A4700

OUT1
1

SENSE
3

0P1V
12

NR
14

EN
13

GND
7 0P2V

11

IN1
16

IN2
15

OUT2
20

0P4V
10

0P8V
9

1P6V
8

6P4V1
53P2V
6

6P4V2
4

NC1
2

NC2
17

NC3
18

NC4
19

PWRPAD
21

MT1

STANDOFF, FEMALE,  4-40 x 1 3/16"

1

C225
10uF

TP35

BLK
GND

C96
10uF

C110
47uF

C107
10uF

R95 0

C123
47uF

C102
10uF
10V

R91 0

C103
.1uF
16V

C227
22uF

U8
TPS7A4700

OUT1
1

SENSE
3

0P1V
12

NR
14

EN
13

GND
7 0P2V

11

IN1
16

IN2
15

OUT2
20

0P4V
10

0P8V
9

1P6V
8

6P4V1
53P2V
6

6P4V2
4

NC1
2

NC2
17

NC3
18

NC4
19

PWRPAD
21

R143
10k

C98
1uF

BARE BOARD, TSW3080

R90 0

TP27
BLK
GND

Q1
CSD18532Q5

4

5

2
1

6
7

3

8

R94 0

SCREW, PHIL, 4-40x3/4", SS

TP18

BLU
+3.3V_DAC

C108
.1uF
16V

50 OHM @ 100MHz

FB24

C235
1uF

C116
1uF

R97 0

TP30

BLK
GND

+ C100
4.7uF
10V
DNI

+ C113
4.7uF
10V
DNI

C99
47uFC125

10uF

MBRA120E
D11

2
1

C124
22uF

TP7

BLK
GND

R92 0DNI

C226
10uF

MT2

STANDOFF, FEMALE,  4-40 x 1 3/16"

1

F1 DNI

R154
10k

C106
1uF

TP38

BLU
-5V

R93 0

D10
MBRB2515L

1 2 3
4

C105
.01uF

TP17

BLU
+3.3VCLK

C228
22uF

R152
52.3k

C104
.01uF

R96 0DNI

R255
0

C237
.1uF

+
C101
33uF
10V

C109
1uF

U16

TPS62160

PGND
1

VIN
2

EN
3

AGND
4

PWRPAD
9 FB

5
VOS

6
SW

7
PG

8

SCREW, PHIL, 4-40x3/4", SS

TP29
RED
+5V

C97
.1uF
16V

TP19

BLU
+5.0V
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5V_TPS62420

2.5V_SW1

0.9VDACDIG

2.5V_FB1

0.9VSW2

0.9VADJ2

+3.3V_DAC

+1.8V_DAC

+2.5V_LDO_IN

+2.5V_LDO_IN

+0.9V_DACDIG

+3.3V_DAC

+0.9V_DAC

+2.5V_LDO_IN

+5.0V

Title

Size Document Number Rev

Date: Sheet of
SCH, TSW3080 TIDA-00684 E2

POWER

B
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Size Document Number Rev
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B
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Size Document Number Rev
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U7

TPS62420

MODE/DATA
2

ADJ2
1

VIN
3

FB1
4

DEF_1
5

THERMPAD
11

SW2
10

EN2
9

GND
8

EN1
7

SW1
6

C133
.015uF

L2

2.2uH

C136
.015uF

U9
TPS74201

O
U

T4
1

N
C

1
2

IN
1

5

G
N

D
12

E
N

11

BIAS
10

S
S

15

PWRPAD
21

N
C

3
4

N
C

2
3

IN2
6

IN3
7

IN4
8

PG
9

N
C

4
13

N
C

5
14

FB/SNS
16NC6
17OUT1
18OUT2
19OUT3
20

R176
634

C130
10uFC127

1uF

C148
33pF

C275
1uF

TP21

GRN
+0.9V_DAC

R174
3.65k

C139
10uF

C137
1uF

R148
475k

C144
10uF
10%
10V

C207
.1uF

TP26

GRN
+1.8V_DAC

FB30

27uF

1

2

3

C149
.01uF

TP28

GRN
+0.9V_DACDIG

1K

FB34

C145
22uF

TP10

BLK
GND

C135
2.2uF

L1

2.2uH

R150
95.3k

C119
.01uF

C129
.01uF

FB31

27uF

1

2

3

C126
2.2uF

R175
4.99k

C117
.01uF

C134
1uF

U11
TPS74201

O
U

T4
1

N
C

1
2

IN
1

5

G
N

D
12

E
N

11

BIAS
10

S
S

15

PWRPAD
21

N
C

3
4

N
C

2
3

IN2
6

IN3
7

IN4
8

PG
9

N
C

4
13

N
C

5
14

FB/SNS
16NC6
17OUT1
18OUT2
19OUT3
20

R173
2.87k
 

C128
1uF

C138
.01uF

R151
150k

C146
10uF
10%
10V

TP20

BLU
+2.5V_LDO_IN

R153
182k

C143
10uF
10%
10V

C30
10uF
10%
10V C147

22uF

C150
1uF



IMPORTANT NOTICE FOR TI REFERENCE DESIGNS

Texas Instruments Incorporated (‘TI”) reference designs are solely intended to assist designers (“Designer(s)”) who are developing systems
that incorporate TI products. TI has not conducted any testing other than that specifically described in the published documentation for a
particular reference design.
TI’s provision of reference designs and any other technical, applications or design advice, quality characterization, reliability data or other
information or services does not expand or otherwise alter TI’s applicable published warranties or warranty disclaimers for TI products, and
no additional obligations or liabilities arise from TI providing such reference designs or other items.
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Designer understands and agrees that Designer remains responsible for using its independent analysis, evaluation and judgment in
designing Designer’s systems and products, and has full and exclusive responsibility to assure the safety of its products and compliance of
its products (and of all TI products used in or for such Designer’s products) with all applicable regulations, laws and other applicable
requirements. Designer represents that, with respect to its applications, it has all the necessary expertise to create and implement
safeguards that (1) anticipate dangerous consequences of failures, (2) monitor failures and their consequences, and (3) lessen the
likelihood of failures that might cause harm and take appropriate actions. Designer agrees that prior to using or distributing any systems
that include TI products, Designer will thoroughly test such systems and the functionality of such TI products as used in such systems.
Designer may not use any TI products in life-critical medical equipment unless authorized officers of the parties have executed a special
contract specifically governing such use. Life-critical medical equipment is medical equipment where failure of such equipment would cause
serious bodily injury or death (e.g., life support, pacemakers, defibrillators, heart pumps, neurostimulators, and implantables). Such
equipment includes, without limitation, all medical devices identified by the U.S. Food and Drug Administration as Class III devices and
equivalent classifications outside the U.S.
Designers are authorized to use, copy and modify any individual TI reference design only in connection with the development of end
products that include the TI product(s) identified in that reference design. HOWEVER, NO OTHER LICENSE, EXPRESS OR IMPLIED, BY
ESTOPPEL OR OTHERWISE TO ANY OTHER TI INTELLECTUAL PROPERTY RIGHT, AND NO LICENSE TO ANY TECHNOLOGY OR
INTELLECTUAL PROPERTY RIGHT OF TI OR ANY THIRD PARTY 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 TI products 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 the reference design or other items described above may require a license from a
third party under the patents or other intellectual property of the third party, or a license from TI under the patents or other intellectual
property of TI.
TI REFERENCE DESIGNS AND OTHER ITEMS DESCRIBED ABOVE ARE PROVIDED “AS IS” AND WITH ALL FAULTS. TI DISCLAIMS
ALL OTHER WARRANTIES OR REPRESENTATIONS, EXPRESS OR IMPLIED, REGARDING THE REFERENCE DESIGNS OR USE OF
THE REFERENCE DESIGNS, INCLUDING BUT NOT LIMITED TO ACCURACY OR COMPLETENESS, TITLE, ANY EPIDEMIC FAILURE
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INFRINGEMENT OF ANY THIRD PARTY INTELLECTUAL PROPERTY RIGHTS.
TI SHALL NOT BE LIABLE FOR AND SHALL NOT DEFEND OR INDEMNIFY DESIGNERS AGAINST ANY CLAIM, INCLUDING BUT NOT
LIMITED TO ANY INFRINGEMENT CLAIM THAT RELATES TO OR IS BASED ON ANY COMBINATION OF PRODUCTS AS
DESCRIBED IN A TI REFERENCE DESIGN OR OTHERWISE. IN NO EVENT SHALL TI BE LIABLE FOR ANY ACTUAL, DIRECT,
SPECIAL, COLLATERAL, INDIRECT, PUNITIVE, INCIDENTAL, CONSEQUENTIAL OR EXEMPLARY DAMAGES IN CONNECTION WITH
OR ARISING OUT OF THE REFERENCE DESIGNS OR USE OF THE REFERENCE DESIGNS, AND REGARDLESS OF WHETHER TI
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TI’s standard terms of sale for semiconductor products (http://www.ti.com/sc/docs/stdterms.htm) apply to the sale of packaged integrated
circuit products. Additional terms may apply to the use or sale of other types of TI products and services.
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