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Main 0.8V (6 phases) and 5V TPS62173 provided on TPS53681EVM-002

Ta
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Items in maroon block along with test dynamic loads on this PMP22165 board

Was tested along with

TPS53681EVM-002 providing 5V startup & main 0.8V

now 0.8V
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BOOT1

BOOT2

BOOT6

DRVH1

DRVL1

SW1

ILIM1

DRVH2

SW2

DRVL2

ILIM2

DRVH6

SW6

DRVL6

ILIM6

GND

CTL4

IRQB
GPO3

GPO4
GPO2

3v3_Good

CTL3/SLPENB1

FBVOUT1

to BUCK1 3.3V next page

to
 B

U
C

K
6 

1.
2V

BUCK3

CONTROL I/O's

FBVOUT2

FBVOUT6

1uFC58

GND

GND

GND

GND

GND

2.2uFC50

2.2uFC51

1uF
C56

0.1uFC59

GND

1v5

FBGND2

0
R55

1uF
C62

GND

1v2 0
R51

5v

0
R50

4.7uFC60

4.7uFC61

0
R230

GND

1v1_IO

0
R240

GND

2v5_IO

0
R250

GND Decoupling Capacitors

0v88

BUCK4

BUCK5
1uF

C57

GND

3v3

3v3_SU

to BUCK2 1.5V next page

12V_B

1.25V bandgap ref.

not yet used

not yet used
not yet used

not yet used

not yet used

not yet used

not yet used

0

R54

GND

0

R52

3v3

1v5_MGTAVAUX

PMB_DIO
PMB_CLK

3v3_SU

100k
R57

100k
R58

100k
R59

100k
R60

100k
R61

100k
R62

TPS650861 multiple output converter / controller

Controls 3 outputs with power train next page

Buck converters for 0.88V and two I/O rails

1.5V & 3.3V load switches and 5V & 3.3V Startup LDOs

FBGND2 1

FBVOUT2 2

DRVH2 3

SW2 4

BOOT2 5

PGNDSNS2 6

DRVL2 7

DRV5V_2_A18

LDOA19

LX3 10

PVIN311

FB3 12

CTL113

CTL6/SLPENB214

IRQB15

GPO116

SWB117

PVINSWB1_B218

SWB219

LX5 20

PVIN521

FB5 22

FB4 23

PVIN424

LX4 25

GPO226

GPO327

GPO428

FBVOUT1 29

ILIM1 30

SWA131

PVINSWA132

DRVH1 33

SW1 34

BOOT1 35

PGNDSNS1 36

DRVL1 37

DRV5V_1_638

DRVL6 39

PGNDSNS6 40

BOOT6 41

SW6 42

DRVH6 43

FBVOUT6 44

ILIM6 45

PVINVTT46

VTT47

VTTFB48

LDOA349

PVINLDOA2_A350

LDOA251

AGND 52

VREF53

LDO3P354

VSYS55

LDO5P056

V5ANA57

CLK58

DATA59

CTL260

CTL3/SLPENB161

CTL462

CTL563

ILIM2 64

PAD 65

TPS65086100RSKR

U50

Do not connect AGND pin 52 to powerpad in top layer.

pullups for GPOx pins needed

reserve CTL4 for programming

0

R56

C52 not needed if VTT not used

BUCK3-4-5 converters switch at about 2 MHz off 3.3V
must go first to return side of VREF bypass cap

470nH

L230

470nH

L240

470nH

L250

470 nF inductors recommended

100k
R63

100k
R64

100k
R66

100k
R67

1
2
3

J50

TSW-103-07-G-S

CTL4
IRQB

GND

for Programming

1uF
C63

0.
1u

F

C64

GND

3v3-IO

Power Sequence Zero - always on

Power Sequence Zero - always on: 5V_SU, 3v3_SU, 5v and 3v3

power seq. 6
power seq. 4

power seq. 3

power seq. 2

power seq. 6 I/O

power seq. 6 I/O

po
w

er
 s

eq
. 5

These internal voltages will always come up first with 3v3 being last of this group to come up

CTL6: 5v_Good turns on BUCK1 3v3

GPO1: BUCK1 good (3v3) turns on main TPS53681 0.8V output

CTL5: 0.8V good from TPS53681 allows BUCK2 1v5 to turn on

BUCK2 1v5 being good allows BUCK5 0v88 to turn on

BUCK5 0v88 being good allows SWA1 1v5 MGTAVAUX to turn on

SWA1 1v5 MGTAVAUX beibf good allows BUCK6 1v2 to turn on

BUCK6 1v2 being good allows I/O voltages to turn on: BUCK3 1v1, BUCK4 2v5 and SWB1/2 3v3_IO to turn on

max ripple 10mV p-p 10 kHz to 80 MHz

max ripple 10mV p-p 10 kHz to 80 MHz

200mA max

4% ripple / noise OK

4% ripple / noise OK

4%
 ri

pp
le

 / 
no

is
e 

O
K

3.08A max

6.3V
47uF

C250
6.3V
47uF

C251
0.1uF
C254

4.7uF
C253

6.3V
47uF

C240
4.7uF
C241

0.1uF
C242

0.1uF
C232

4.7uF
C231

6.3V
47uF

C230

6.3V
47uF

C252

1uF
C65

5v_Good

CTL1

CTL2

0v78_Good

25% load step & +/-3% window

25% load step & +/-3% window

1
2

J450

ED120/2DS

TPS53681 converter for 0.8V and 5V TPS62173 are on TPS53681EVM-002

5
4

1
2
3

J481

TSW-105-07-G-S

Interface to TPS53681EVM-002

3v3_Good

0v78_Good
5v_Good

GND

5v

U3-12 on EVM
U2-8 on EVM

to U3-13 on EVM

to 5V_INT at C7 on EVM

to GND at C7 on EVM

10uFC52

10uFC53
10uFC54

10uFC55

1
2

J221

691214110002 1
2

J211

691214110002

1
2

J430

691214110002

1
2

J440

691214110002

TP430

TP431

TP441

TP451

TP440

TP450

TP221

TP211

TP222

TP212

TP99

5002

GPO3

"All Outputs Good"

GND

jumper to power down and for programming

1

3

2
D99

BAT54C-7-F

1
2

J99

TSW-102-07-G-S

10.0k
R65

Nov. 22: R65 changed from 100k to 10k

13
D488

BAT54-7-F

Apply 7V to CTL4 for programming
and also 7V to IRQB for "burn-in" of program

CTL1 On rev A PCBs add D488 by hand

6.3V
47uF

C243

add C243 by hand each size "0805" English ok
for rev A PCB's

effective cap of 47uF size 0805 at 2.5V bias ~26uF

piggyback C255 & C256 on top of C251 & C252
for rev A PCB's

6.3V
47uF

C256
6.3V
47uF

C255

for rev A PCB's

X7S
1206

6.3V
47uF

C218

X7S
1206

6.3V
47uF

C219

3v3

GND

add C218 & C219 on bottom side of board from 3v3 feedthrus near U50 pins 21 & 18 to ground near ground feedthrus under U50

These caps must provide close bypass between U50 pin 21 and U50 powerpad

4.7µF
25V

C472

April 20, 2020: C472 increased from 0.1uF to 4.7uF 0603 to reduce dynamic undershoot

March 2020: 0v78_Good is now 0.8V_Good as main voltage now 800mV

called "VCCINT_PG" at system level

0v78_Good called "VCCINT_PG" at system level

PIC5001 PIC5002 COC50 

PIC5101 PIC5102 
COC51 

PIC5201 PIC5202 
COC52 

PIC5301 PIC5302 
COC53 

PIC5401 PIC5402 
COC54 

PIC5501 PIC5502 
COC55 

PIC5601 PIC5602 
COC56 

PIC5701 

PIC5702 
COC57 

PIC5801 PIC5802 COC58 

PIC5901 PIC5902 
COC59 

PIC6001 PIC6002 
COC60 

PIC6101 PIC6102 
COC61 

PIC6201 

PIC6202 
COC62 

PIC6301 PIC6302 
COC63 

PIC6401 

PIC6402 

COC64 

PIC6501 

PIC6502 
COC65 

PIC21801 

PIC21802 
COC218 

PIC21901 

PIC21902 
COC219 

PIC23001 

PIC23002 
COC230 

PIC23101 

PIC23102 
COC231 

PIC23201 

PIC23202 
COC232 

PIC24001 

PIC24002 
COC240 

PIC24101 

PIC24102 
COC241 

PIC24201 

PIC24202 
COC242 

PIC24301 

PIC24302 
COC243 

PIC25001 

PIC25002 
COC250 

PIC25101 

PIC25102 
COC251 

PIC25201 
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COC253 

PIC25401 

PIC25402 
COC254 

PIC25501 

PIC25502 
COC255 

PIC25601 

PIC25602 
COC256 

PIC47201 

PIC47202 
COC472 
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PID9903 
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PID48801 PID48803 

COD488 

PIJ5001 

PIJ5002 

PIJ5003 

COJ50 
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COJ99 

PIJ21101 
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COJ211 
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PIJ43001 

PIJ43002 
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COJ440 
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PIJ45002 

COJ450 
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PIJ48105 

COJ481 

PIL23001 PIL23002 

COL230 

PIL24001 PIL24002 

COL240 

PIL25001 PIL25002 

COL250 
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PIR5002 

COR50 
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COR51 
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COR52 
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COR54 

PIR5501 

PIR5502 
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PIR5601 PIR5602 
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PIR5701 

PIR5702 
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PIR5802 
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PIR5902 
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PIR6002 

COR60 
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PIR6102 
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PIR6201 

PIR6202 

COR62 
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PIR6302 

COR63 
PIR6401 

PIR6402 
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PIR6502 
COR65 
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PIR23001 PIR23002 
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COTP99 

PITP21101 

COTP211 
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COTP212 

PITP22101 

COTP221 

PITP22201 
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PITP43001 
COTP430 

PITP43101 
COTP431 

PITP44001 
COTP440 

PITP44101 
COTP441 

PITP45001 
COTP450 

PITP45101 
COTP451 

PIU5001 

PIU5002 

PIU5003 

PIU5004 

PIU5005 
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PIU50019 
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PIU50032 
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PIU50034 

PIU50035 
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PIU50048 

PIU50049 
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PIU50057 

PIU50058 

PIU50059 

PIU50060 

PIU50061 

PIU50062 

PIU50063 

PIU50064 

PIU50065 

COU50 

PO0v780Good 

PO3v30Good 

PO5v0Good 

POBOOT1 

POBOOT2 

POBOOT6 

POCTL1 

POCTL2 

POCTL30SLPENB1 

POCTL4 

PODRVH1 

PODRVH2 

PODRVH6 

PODRVL1 

PODRVL2 

PODRVL6 

POFBGND2 

POFBVOUT1 

POFBVOUT2 

POFBVOUT6 

POGPO2 

POGPO3 

POGPO4 

POILIM1 

POILIM2 

POILIM6 

POIRQB 

POPMB0CLK 
POPMB0DIO 

POSW1 

POSW2 

POSW6 
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BUCK1
0.1uF
C212

BOOT1

DRVH1

DRVL1

SW1

ILIM1

GND

U1-35

U1-33

U1-34

U1-37

U1-29

U1-36

U1-30

sense

PWR SUPPLY

FBVOUT1
FBVOUT1

PGNDSNS1

GND

GNDGND

GND

0
R212

GND

1
2

J410

0
R215

12V_B

3.3V@ 3 to 5A max3v3

1

4

3
2

5

CSD87381P
Q210

BUCK6
0.1uF
C262

BOOT6

DRVH6

SW6

ILIM6

GND

U1-41

U1-43

U1-42

U1-39

U1-44

U1-40

U1-45

sense

PWR SUPPLY

FBVOUT6
FBVOUT6

PGNDSNS6

GND

GNDGND

0
R262

GND

1
2

J460

0
R265

0.1uF
C268

1.2V@4.8A

GND

1v2

1

4

3
2

5

CSD87381P
Q260

BUCK2
0.1uF
C222

BOOT2

DRVH2

DRVL2

SW2

ILIM2

GND

U1-5

U1-3

U1-4

U1-7

U1-2

U1-6

U1-64

sense

PWR SUPPLY

FBVOUT2

FBGND2

PGNDSNS2

GND

GNDGND

0
R222

GND

1
2

J420

0
R225

0.1uF
C280

1.5V@4.2A max

GND

1

4

3
2

5

CSD87381P
Q220

U1-1

FBVOUT2

FBGND2 0
R226

differential pair

12V_B

12V_B

DRVL6

22uF
C260

22uF
C261

22uF
C210

22uF
C211

22uF
C220

22uF
C221

Power Trains of TPS650861 Bucks each ~5A max and

Powered off main Vin: 3.3V, 1.5V and 1.2V

0603
5.1
R214

0603

330pF
C214

0603
5.1
R224

0603
5.1
R264

0603

330pF
C224

0603

330pF
C264

target switching frequency is 1.1 MHz for 1.2V & 1.5V and 1.2MHz for 3.3V

1uH

L210
XAL4020-102MEB

1uH

L220
XAL4020-102MEB

1uH

L260
XAL4020-102MEB

10.0k

R213

target ~6A current limit

10.0k

R263

10.0k

R223

target ~6A current limit

target ~6A current limit

10 mOhm max Z at 100kHz

power seq. 5

power seq. 2

Power Sequence Zero - always on

max ripple 10mV p-p 10 kHz to 80 MHz

4% ripple / noise OK

2% ripple / noise OK

~3A load transients with overall +/-3% Vout window

~1.2MHz switching ~2A p-p

>25uF effective cap each at 3.3V bias

4.7uF
C216

0.1uF
C217

4.7uF
C229

6.3V
47uF

C223
6.3V
47uF

C225
6.3V
47uF

C226
6.3V
47uF

C227
6.3V
47uF

C228

6.3V
47uF

C266
4.7uF
C267

6.3V
47uF

C265
6.3V
47uF

C263

0
R211

0
R261

0
R221

25% load step & +/-3% window

270uF
C403

GND

Input damping

1v5

TP410

TP420

TP460

TP411

TP421

TP461

47uF size 0805 caps have only ~15% reduction of effective cap due to 1.2V bias

L220: side with white line must face Q220

L260: side with white line must face Q260

L210: side with white line must face Q210

10

R210

10

R260

10

R220

X7S
1206

6.3V
47uF

C213

X7S
1206

6.3V
47uF

C215

C213 & C215 updated in Test from size 0805 to size 1206

C218 & C219 also 47uF size 1206 added across 3v3 and ground, but on bottom side and near / under U50

These caps serve to both get overall effective cap on 3v3 to >100uF and

place substantial bypass very close to PVIN3, PVIN4 and especially PVIN5 pins of U50

See top left corner of previous page for C218 & C219

These caps must provide close bypass between U50 pin 21 and U50 powerpad

PIC21001 

PIC21002 
COC210 

PIC21101 

PIC21102 
COC211 

PIC21201 

PIC21202 
COC212 

PIC21301 

PIC21302 
COC213 

PIC21401 

PIC21402 
COC214 

PIC21501 

PIC21502 
COC215 

PIC21601 

PIC21602 
COC216 

PIC21701 

PIC21702 
COC217 

PIC22001 

PIC22002 
COC220 

PIC22101 

PIC22102 
COC221 

PIC22201 

PIC22202 
COC222 

PIC22301 

PIC22302 
COC223 

PIC22401 

PIC22402 
COC224 

PIC22501 

PIC22502 
COC225 

PIC22601 

PIC22602 
COC226 

PIC22701 

PIC22702 
COC227 

PIC22801 

PIC22802 
COC228 

PIC22901 

PIC22902 
COC229 

PIC26001 

PIC26002 
COC260 

PIC26101 

PIC26102 
COC261 

PIC26201 

PIC26202 
COC262 

PIC26301 

PIC26302 
COC263 

PIC26401 

PIC26402 
COC264 

PIC26501 

PIC26502 
COC265 

PIC26601 

PIC26602 
COC266 

PIC26701 

PIC26702 
COC267 

PIC26801 

PIC26802 
COC268 

PIC28001 

PIC28002 
COC280 

PIC40301 

PIC40302 

COC403 

PIJ41001 

PIJ41002 

COJ410 

PIJ42001 

PIJ42002 

COJ420 

PIJ46001 

PIJ46002 

COJ460 

PIL21001 PIL21002 

COL210 

PIL22001 PIL22002 

COL220 

PIL26001 PIL26002 

COL260 

PIQ21001 

PIQ21002 

PIQ21003 

PIQ21004 

PIQ21005 

COQ210 

PIQ22001 

PIQ22002 

PIQ22003 

PIQ22004 

PIQ22005 

COQ220 

PIQ26001 

PIQ26002 

PIQ26003 

PIQ26004 

PIQ26005 

COQ260 

PIR21001 PIR21002 
COR210 

PIR21101 PIR21102 
COR211 

PIR21201 PIR21202 
COR212 

PIR21301 PIR21302 
COR213 

PIR21401 

PIR21402 
COR214 

PIR21501 PIR21502 
COR215 

PIR22001 PIR22002 
COR220 

PIR22101 PIR22102 
COR221 

PIR22201 PIR22202 
COR222 

PIR22301 PIR22302 
COR223 

PIR22401 

PIR22402 
COR224 

PIR22501 PIR22502 
COR225 

PIR22601 PIR22602 
COR226 

PIR26001 PIR26002 
COR260 

PIR26101 PIR26102 
COR261 

PIR26201 PIR26202 
COR262 

PIR26301 PIR26302 
COR263 

PIR26401 

PIR26402 
COR264 

PIR26501 PIR26502 
COR265 

PITP41001 

COTP410 

PITP41101 
COTP411 

PITP42001 

COTP420 

PITP42101 
COTP421 

PITP46001 

COTP460 

PITP46101 
COTP461 

POBOOT1 

POBOOT2 
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	J423
	J423-1
	J423-2
	J423-3
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	J473-3

	J491
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	J492
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	L400
	L400-1
	L400-2

	L410
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	L410-2

	LBL1
	Logo1
	Logo2
	Logo4
	Q420
	Q420-1
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	Q420-4
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	Q420-6
	Q420-7
	Q420-8
	Q420-9

	Q450
	Q450-1
	Q450-2
	Q450-3
	Q450-4
	Q450-5
	Q450-6
	Q450-7
	Q450-8

	Q460
	Q460-1
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	Q460-3
	Q460-4
	Q460-5
	Q460-6
	Q460-7
	Q460-8

	Q470
	Q470-1
	Q470-2
	Q470-3
	Q470-4
	Q470-5
	Q470-6
	Q470-7
	Q470-8

	R401
	R401-1
	R401-2

	R402
	R402-1
	R402-2

	R403
	R403-1
	R403-2

	R404
	R404-1
	R404-2

	R421
	R421-1
	R421-2

	R422
	R422-1
	R422-2

	R423
	R423-1
	R423-2

	R424
	R424-1
	R424-2

	R425
	R425-1
	R425-2

	R426
	R426-1
	R426-2

	R429
	R429-1
	R429-2

	R451
	R451-1
	R451-2

	R452
	R452-1
	R452-2

	R453
	R453-1
	R453-2

	R454
	R454-1
	R454-2

	R455
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	R455-2

	R456
	R456-1
	R456-2

	R461
	R461-1
	R461-2

	R462
	R462-1
	R462-2

	R463
	R463-1
	R463-2

	R464
	R464-1
	R464-2

	R465
	R465-1
	R465-2

	R466
	R466-1
	R466-2

	R471
	R471-1
	R471-2

	R472
	R472-1
	R472-2

	R473
	R473-1
	R473-2

	R475
	R475-1
	R475-2

	R476
	R476-1
	R476-2

	R490
	R490-1
	R490-2

	R491
	R491-1
	R491-2

	R493
	R493-1
	R493-2

	R494
	R494-1
	R494-2

	R495
	R495-1
	R495-2

	TP400
	TP400-1

	TP401
	TP401-1

	TP490
	TP490-1

	U490
	U490-1
	U490-2
	U490-3
	U490-4
	U490-5
	U490-6
	U490-7
	U490-8
	U490-9
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	U491-1
	U491-2
	U491-3
	U491-4
	U491-5
	U491-6
	U491-7

	ZZ1
	ZZ2
	ZZ3
	ZZ4

	Ports
	0v78_Good
	3v3_Good
	5v_Good
	optional-control-input
	PMB_ALERT#
	PMB_CLK
	PMB_DIO




