
5

9

8

7

6

5

4

3

2

1

1

1

1

7

6

8

9

1

1

1

1

2

3

1

Not used

TP19

C28
220nF

R21

200k

TP17

C16
0.33uF

R7
42.2k

R4
130

R5

TP7

C14
100pF

54.9
R3

1
C27

TP18

R25

4

TP5

TP8

C15

2.21
R15

2.21
R11

R2

10

R19

2.21

C17
1uF

TP6

R13

0

TP12

C25

R10
+ C18

470uF
+

470uF
C21

TP10

C26

100pF

8.45k

R6

TP1
R1

71.5k

15.4k

R8

TP2

C3
4.7uF

R9

2.21

TP13

C4
10uF

R12

0

TP15

C6
10uF

TP11

R18

10uF
C7

C22

10uF
C9

10uF
C11 C13

1nF

R24
309k

R26
0

RT2
100k

15.4k

R23
4.12k

R22

169k
R14

C23
1uF

C1
220nF

TP16

C24
1uF

100k
RT1

2.2uF
C2

0.36uH
L2

TP4

TP3

TP14

+ C20
470uF

TP9

150k
R16 R17

10.0k

R20

10uF
C5

10uF
C8

10uF
C10

0.36uH
L1

C12
1nF

GPU OSR/USR selection: See sheet 5

CPU OSR/USR selection: See sheet 5

GPU OCP selection: See sheet 5

CPU OCP selection: See sheet 5

GPU Switching frequency selection: See sheet 5

CPU Switching frequency selection: See sheet 5

CPU thrid phase: See sheet 2

GPU phase: See sheet 3

+ C19
470uF

CPU and GPU Control,  1st and 2nd Phase CPU VCORE

TPS59640RSL



1 1

1

1

1

1

1

1

1 1

TP24

22uF

C39

C54

22uF

C41

22uFC55

22uF

22uF

C42

22uF

C57

C38
2.2uF

22uF

C44

22uF

C58 22uF

C45

10uF

C60

R30

0

22uF

C47

10uF

C61 10uF

C48

10uF

C63 1

C50

10uF

C64

1

TP22

22uF

C51

10uF

C66

1

22uF

C52

10uF
C29 C30

10uF

C34

1uF

10uF
C32 C33

1nF

+
C35

+
C36

C40

22uF

22uF

C53

22uF

C56

TP25

TP21

TP20

Not used

C43

22uF 10uF

C46

10uF

C59

10uF

C62

TP26

C49

10uF

C65

C37

0.36uH
L3

C31
10uF

R27

2.21 2.21
R28

TP23

CPU 3rd Phase VCORE

R29



1

1 1

1

1

1

1

1 11

1

TP33

1

C77

TP28

C78

1

C80

2.2uF
C76

22uF

C81

TP30

C82

22uF

TP35

Not used

C83

22uF

TP31

0.36uH
L4

C67
10uF

22uF

C89

C68
10uF

C90

22uF

10uF
C70

C91

1nF
C71

R31

2.21

C94

R34

0

22uF

C95

22uF

C96

C75

R32

C79

1uF
C73R33

2.21

TP34

TP29

22uF

C84

GPU VCORE

GND_PWR

22uF

C85

22uF

C86

TP36

+

330uF

C72

+

330uF

C74

TP32

22uF

C87

22uF

C88

C69
10uF

C92 C93



1

1 1

1

1

1

1

1

1

1

1 1

1

1

1

1

1

10

10

1

1

1

1

1

1

To controller

R65

17.8k

R62
162k

R50
162k

17.8k

R35

R38
162k

C106
33nF

33nF
C102

R70

0

R66

0

1

1

R36

0

1

C109

1

1

TP45

TP43

TP41

TP39

R58

R46

R37

Not used

R59
10

R53
10

R57

0
R60

0

R54

R42

0

R68
162k

17.8k

R44

R55

17.8k

C110
33nF

C98
33nF

1
C107

C111

C99

C103

TP44

TP40

TP42

TP38

R40
10

R47
10

R43

0
R48

RT6
100k

RT5
100k

RT4
100k

0

R41

100k
RT3

R67

C105

C101

C97

R61

To processor
J13

To controllerJ14

R63
28.7k R64

0

R69
28.7k

R39
28.7k

R45

0

28.7k
R51

R52

0

R56

0

C108

C112

C100

C104

To processor
J15

R49

J16

CPU and GPU VCORE:
Current Sense Feedback and Differential Voltage Feedback

A phase can be disabled by pulling the corresponding  xCSPx pin to 3.3V. 
Default setting for CPU: 3 phase operation
Dafault setting for GPU: 1 phase operation
Phase disable can be done in reverse order.Phase 3, then 2, then 1.
1. CPU 3 Phase operation: R37, R46, R58 open
2. CPU 2 Phase operation: R58 used 0ohm
3. CPU 1 Phase operation: R46 used 0ohm and Connected CSP3 to GND
4. Disable GPU, R67 used 0ohm



11

13

12

11

12 13

TP46

TP47

R11720.0k

R10839.2k

R99100k R98100k

R8924.3k

R8056.2k

R71150k

R10275.0k
R10556.2k

R11130.1k
R11424.3k

R96150k

R9320.0k

R75100k

R7875.0k

R8156.2k
R8439.2k
R8730.1k

Over-Shoot /Under-Shoot Reduction Selection:
1. CPU OSR/USR Default Setting: Jumper shorts on pin1 and pin2 to set Max
2. GPU OSR/USR Default Setting: Jumper shorts on pin1 and pin2 to set Max

R10175.0k
R10456.2k

R10739.2k

R11030.1k

R11324.3k

R95150k

R9220.0k

R74100k

R7775.0k

R8339.2k

R8630.1k

R72150k

R9024.3k

R11620.0k

Level 8 (MAX)
Level 7
Level 6
Level 5
Level 4
Level 3
Level 2
Level 1 (MIN)

Level 8 (MAX OS)
Level 7
Level 6
Level 5
Level 4
Level 3
Level 2
Level 1 (MIN OS)

Level 8 (MAX)
Level 7
Level 6
Level 5
Level 4
Level 3
Level 2
Level 1 (MIN)

Level 8 (MAX OS)
Level 7
Level 6
Level 5
Level 4
Level 3
Level 2
Level 1 (MIN OS)

R11230.1k

R10375.0k

R8830.1k

R7975.0k

Switching Frequency Selection:
1. CPU Switching Frequency Default Setting: Jumper shorts on pin13 and pin14 to set 300kHz
2. GPU Switching Frequency Default Setting: Jumper shorts on pin 11 and pin12 to set 385kHz

R11820.0k

R100100k

R10656.2k
R10939.2k

R9124.3k
R9420.0k

R73150k

R76100k

R8256.2k

R8539.2k

SWITCHING FREQUENCY SELECTION OVER-CURRENT PROTECTION SELECTION OVER-SHOOT/UNDER-SHOOT REDUCTION

Over Current Protection Selection: 
1. CPU Over Current Protection Per Phase Default Setting: Jumper shorts on pin 7 and pin 8 to set 40A
2. GPU Over Current Protection Default Setting: Jumper shorts on pin7 and pin8 to set 40A

Frequency,  OCP, OSR/USR SELECTIONS

R11524.3k

600kHz (MAX)
550kHz
500kHz
450kHz
400kHz
350kHz
300kHz
250kHz (MIN)

R97150k660kHz (MAX)
605kHz
550kHz
495kHz
440kHz
385kHz
330kHz
275kHz (MIN)



15

1

14

1

15

1 1 1

1 1

1

1

1 1

14

1

1

Not used

R135
10

10
R132

TP53

R123
1.00k

C125
0.01uF

TP51

TP48

1

C148

2.2uF
C127

C150

1

TP56

2.21

R125

1
C126

TP50

R128
10.5k

0.1uF
C119

C124
1nF

TP49

J25

C120
0.1uF

C128

22uF

22uF

C146

C115
10uF

C130

C144

22uF

C131

C118
1nF

C142

22uF

C134

R127

C139

TP55

+C123
+ C121

330uF

S1: VCCIO Enable Pin

To processor

0

R134

R122
10.0k

R119
180

R120
180

C147 C149

To controller

0

R131

R124

2.21

TP52

R121

1.00k

C113
1nF

VCCIO Power Supply

R129

0

0.56uH
L5

R133

0

D2
GREEN

Q5
BSS123

Q6
BSS123

R126

C129

C143
22uF

R130
37.4k

10uF
C114 C116

10uF

C132

22uF

C133

22uF

C135

22uFC137

22uF

C138

22uF
C141

22uF

C145

TP57

C117
10uF

TP54

C136

C140

22uF

+
330uF
C122

VCCIO Output Selection: 
1. Jumper shorts on pin1 and pin2 of J23 to set VCCIO: 1.05V(Default)
2. Jumper shorts on pin2 and pin3 of J23 to set VCCIO: 1.00V

D1
GREEN



1 1

1

1

1

1

1 1
R148

0

R150

0

R136
180

TP60

16

R149
20.0k

R147
10.0k

C176
1nF

C156
0.1uF

R138
10.0k

16

C162
2.2uF

TP61

TP67

R143

2.21

TP59

TP58

C161

TP63

1

10uF
C157

R137
10.0k

TP70

37.4k
R141

2.21
R142

C174

C166

10uF

C151

10uF

C171

C153

10uF

C169

C155

1nF

R144

TP68

+

330uF
C158 + C159

To controller
J29

C164
0.1uF

0.22uF
C163

D3
GREEN

Not used

S3/S5 Enable Control, See datasheet for detail

R139
10.0k

VDDQ Power Supply

R145

0

L6
0.56uH

TP62

C160
2.2uF

Q8
BSS123

R146

0

R140
1.00k

C165

10uF 10uF

C167 C168

10uF

10uF

C170 C172

10uF

C173C175

C152

10uF

C154

10uF

CSD87350Q5D
Q9



1

17

1

1

17

R170
8.06k

C192

0.1uF

10.0k
R171

TP73

TP82

TP75

TP72

D8
RED

R152

100k

1uF

C190TP86

3.3V LDO

R175
0.005

0.05
R168

R155
30.1k

R151
15.0k

R169
0.05

C177
10uF

TP84

0.1uF
C182

R172
0.005

R162
0.01

100k
R173

TP77

+ C179

1
R159

TP78

10.0k
R174

TP74

TP79

C181
10uF

330
R176

RED
D5

R178
330

R179
330

2.2uF
C184

0.05
R166

30.1k

R154

0.01
R167

TP71

R164
0.05

10.0k
R165

Q10
CSD16407Q5

1.8V LDO

C189
0.01uF

C191

0.1uF

5V Bias Voltage Input

VBAT Voltage Input:
9V- 20V

U8:C

U8:B C188
1uF

Not used

D4
RED

CSD16407Q5
Q12

CSD16407Q5
Q13

C183
10uF R157

1

C187
1uF

TP83

0.01
R161

C193
0.1uF

D6
BAT54

+ C178

1
R158

1
R160

TP80

D7
RED

330
R177

U8:D

U8:A

CD74HCT08D

UCC27324D
U9

UCC27324D
U10

C194
1uF

VCCIO, GPU and CPU Dynamic Load:
1. Switch to "ON" position to enable the Dynamic Load
2. Switch to "OFF" position to disable the Dynamic Load (Default)

C180
0.1uF

C185
0.1uF

TP85

C186
0.01uF

R156
51.1k TP76

TP81

R153
2.00k

0.05
R163

VCCIO_DL
GPU_DL
CPU_DL1
CPU_DL2

Q11
CSD16407Q5

150mA LDO

LDOs and Dynamic Loads

1.2V LDO

S2

5OUT

4NR/FB

1 IN

3 EN

2 GND

U7
TPS71712DCK

S3

3 VIN1

2 VIN1

7 SEQUENCE
8 GND
9 VIN2

10 VIN2

1 NC

11NC

12VOUT2

13VOUT2

14VSENSE2

16PGD_1

17VSENSE1

18VOUT1

19VOUT1

20NC

PwrPad

4 MR2
5 MR1
6 ENABLE 15RESET

TPS70102PWP
U6



1

18

1

1

1

1 1 1

VR_ON

1

1

R203
180

TP87

R204
180

TP90 TP89

18

R207
1.00k

1

C200
1uF

1

D9
GREEN

Q15
BSS123

C195
1nF

R186
100

3.01k
R193

J33

R187
10.0k

10pF
C198

R201
10.0k

TP88

G_PGOOD

1MR195

R191 0

R188 1M

R182 1M

C_PGOOD

R206
10.0k

TPS59640 Default Trim
R117=not used, R116 = 1.00k J35

Not used

VR_HOT

R205
180

J45, J46 are not used and they are for internal I2C connection

C196
0.1uF

Jumper to enter
I2C Mode

Support and Pull-ups

R199
330

R200
1.00k

1MR196
0R197
0R198

10.0kR194

1MR189

0R190

R180 1M 10.0kR181

D10
GREEN

Q16
BSS123

R185

D11
RED

D12
GREEN

Q14
BSS83P

Q17
BSS123

10.0k
R202

R208
10.0k

R209
180

C197
10pF

3.01k
R192

0.1uF
C199

1MR183
1MR184

To I2C Terminal

Logic Signal and Status LED's
LED is ON when the logic signal is in the ACTIVE state

J32, J34 are Labview connectors for EVM testing

S4: IMVP-7 VR Enable:
1. Switch to "ON" position to Enable TPS59640 controller
2. Switch to "OFF" position to Disable TPS59640 controller(Default)



1

1 Not used

R211
75.0

1

R210 R212
130

uC Socket Main

R213 43.2



1

1 Not used

uC Socket Others



1

19

1

1 1

20
20

R221
475

D13
GREEN

19

TP91 TP92

Not used

C206
22pF

TP94

0.01uF
C207

J41

1.50k
R214

TP93

21

Y1

 For Internal software developmenet 

USB Connector

33.2R216

C208
0.01uF

C205
22pF

0

R219

R217

10.0k

C203 C204

J43

R222
2.21k

FB1

NC

V+

DP
DM

V-

J42

33.2R215

C201
0.1uF

C202
0.1uF

R218

10.0k

USB to DSP

R220

0

5V Bias option:
1. Jumper shorts on J41, 5V Bias used from USB. If USB 5V is used, external 5V supply from     J31 should not be used.
2. No Jumper shorts on J41, 5V Bias used from external  J31 (Default)

TUSB3410RHB
U14



1

23

22

1

21

1

23

23

C211
0.1uF

C212
0.1uF

C213
0.1uF 0.1uF

C214 C215
0.1uF

C209
0.1uF

21

R227
2.74k

1

X1

R224
2.00k

C216
0.1uF

Not used

22

0.1uF
C218

0.1uF
C219

TP96

C221
0.1uF

TP97

C226
1uF

SPISOMI

C222
0.1uF

23

J44

C224

R226
475

TP95

0.1uF
C223

J45

R223
2.00k

C210
0.1uF

R225
2.00k

0.1uF
C217

 DSP to SVID

J47

3 4

U18:B

C225
1uF

D14

GREEN
3 4

U16:B

C220
0.1uF

60 GPIO8

53 GPIO5

45 GPIO2

56 GPIO6
58 GPIO7

47 GPIO0
44 GPIO1

48 GPIO3
51 GPIO4

8 GPIO14

70 GPIO11

57GPIO19

71GPIO22

91GPIO25

92GPIO28

7GPIO31

43GPIO34

1 GPIO12
95 GPIO13

9 GPIO15

61 GPIO9

54GPIO18

63GPIO20

67GPIO21

83GPIO24

99GPIO26

79GPIO27

6GPIO30

100GPIO32

5GPIO33

64 GPIO10

50 GPIO16 52GPIO17

72GPIO23

4GPIO29

TMS320F2806PZS
U15:A

39 VSS2AGND

12 VDD1A18

14 VSSA2

13 VSS1AGND
40 VDD2A18

10 VDD

15 VDDA2

26 VDDAIO
25 VSSAIO

65 VDDIO

93 VDD

59 VDD

82VDDIO

41VSS

62VSS

87VSS

84TRST

73TDI

68 VDD
85 VDD

3 VDDIO
46 VDDIO

42 VDD

2VSS

11VSS

49VSS

55VSS

69VSS

77VSS

89VSS

94VSS

75TCK

74TMS

76TDO

TMS320F2806PZS
U15:B

C227J46

J48

1 6

5

2

U18:A

5 B1

2 OE

1 DIR2

3 GND
4 B2

6VCCB

9A2

7VCCA

8A1

10DIR1
SN74AVC2T245RSW

U17

19 ADCINA4

16 ADCINA7

88 X1

98 TEST2

81 EMU1

22ADCINA1

33ADCINB6

30ADCINB3

27ADCINB0

35ADCREFIN

17 ADCINA6
18 ADCINA5

20 ADCINA3

66 XCLKOUT
90 XCLKIN

86 X2

80 EMU0

96 VDD3VFL

21ADCINA2

23ADCINA0

34ADCINB7

31ADCINB4

29ADCINB2

28ADCINB1

38ADCRESEXT

37ADCREFP

36
ADCREFM

78 XRS

97 TEST1

32ADCINB5

24ADCLO

TMS320F2806PZS
U15:C

Differential Probe Test Point

Level Shifting Tranceiver nd Open Drain Buffers for DSP to SVID Translation

J46: F2806 DSP Program Mode Selection:
1. Jumper shorts for F2806 DSP Program Mode
2. No Jumper shorts for normal operation (Default)
GUI and Intel VRTT Tool Selection:
1. Jumper shorts to use Intel VRTT Tool (Not used)
2. No Jumper shorts to user GUI (Default)

1 6

5

2

U16:A
SN74LVC2G07DCK
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TI reference designs have been created using standard laboratory conditions and engineering practices. TI 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 TI reference designs with the TI component(s) identified in each particular reference design and to modify the
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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.
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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.

TI 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 TI
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requirements. Nonetheless, such components are subject to these terms.

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

Only those TI components that TI 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 TI 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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