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PMP10896 Rev B.

Power Design Services Test Report
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PMP10896 Rev B is a power evaluation module consisting of eight power supplies, an input hot-swap
and a 24-channel sequencer and supervisor. The board is intended to showcase TI’s PMBus power
solutions in addition to analog point-of-load converters. The test report documents the various power

supply waveforms.
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1 PMP10896 REVB

1.1 Board Photo

e TPIS

. >
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2 LM25066A 12V at 27.6A Hot Swap

2.1 Board Photo

12V_STBY
.\

2.2 Startup

The hot-swap startup into no load is shown below.

LeCroy

12v_STBY

Baan

EN

PGood

A
Iz imebase  -10.0 ms| [Trigger
1.00 Widiv 5.00 Vidiv 5.00 Vidiv 10.0 ms/fdiv | Stop
-3.000 ¥ ofst 0,00V offset -15.00 ¥ ofst 250 kS 25 MSIs
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2.3 Overcurrent Protection
The overcurrent protection is shown below. R_Isense is 2mQ. Steady-state OCP is 27.6A.

LeCroy

1ouT

PGood
e

12

| e - - -
5.00 Vidiv 200m 5.00 Vidiv
0.00V offset 0,00V offset

2.4 Thermal

The hot-swap thermal image at 25A is shown below.
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3 TPS62153 5V_STBY at 1A

3.1 Board Photo

Rl

- o
m-cm)‘-t§
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R246  R247 G197

3.2 Load Regulation

The output regulation for load currents listed in Amps is below.

5V_STBY Load Regulation
Measured at TP65 and TP70

0 5.02 vV
0.25 5.02 vV
0.5 5.02 vV
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3.3 Startup and Shutdown
The startup at OA and shutdown at 500mA are shown below.

LeCroy

2.00 Widiv
-6.000 ¥ ofst

250 kS

LeCroy

2.00 Widiv
-6.000 ¥ ofst

10.0 ms/div

250 kS
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3.4 Output Ripple
The 5V_STBY output ripple at 0A and 500mA are shown in persistence below.

Measuwre P1:freq(C2) P2:pkpk(C1) P3i- - - P4:- - - P5i- - - PE:- - -
value 7.85203 MHz 53.8mY
A v

c4 imebase 0.00 ps| [Trigger
5.00 Vidiv 500 mAjdiv 1.00 psidiv | Stop 335V
-5.00Y offset -2.000 A ofst 10.0kS 1.0 GSis JEdge Posttive

P1:freq(C2) P2:pkpk(C1) P3i- - - P4:- - - P5i- - - PE:- - -
1.26988 MHz 481 mY
£y v

c4 imebase 0.00 ps| [Trigger
5.00 Vidiv 500 mAjdiv 1.00 psidiv § Stop 335V
-5.00Y offset -2.000 A ofst 10.0kS 1.0 GSis jEdge Posttive
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The transient response due to a 100mA to 500mA load step is shown in persistence below.

M BRI R R R S

T ¥ R B

- g

A
Measure P1:pkpk(C1) P2:--- P3i--- P4:- - - P5:- - - PE:- - -
value 1150 my
status v

500 mAdiv
-2.000 & ofst

3.6 Frequency Jitter

295 mA
Positive

imebase -250 ps| [Trigger
100 psidiv § Stop
250 kS 250 MSis JEdge

The switch node frequency jitter is shown in persistence at 500mA load current. Fsw = 1.25MHz.

|
|
|
|
|

A
Measure P1:max(C3) P2i- - - P3:- - P4:- - - P&i- - - PB:- - -
value 141V
status v

Page 10 of 53

imebase

-600 ns| [Trigger
200 nsidiv | Stop

2.00 kS 1.0 GSfs
H1= 734ns  AX= 71 ns
¥2= 805ns 1/AX= 141 MHz
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3.7 Thermal Image
The thermal image for 5V_STBY at 500mA load current is shown below.

NO.1'
- 39

- 38
E 37
- 36
F 35
F 34
F 33
F 32

E 31
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4 TPS53319 3.3V at 14A

4.1 Board Photo

e |
44'“““‘8,3\33

14 TPV,
L d

INSTRUMEN

4.2 Load Regulation

The 3.3V output regulation for load currents listed in Amps is below.

3.3V Load Regulation
Measured at TPS and TP14
0 3.29 V
5 3.287 V
14 3.282 V
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4.3 Startup and Shutdown
The startup at OA and shutdown at 1A are shown below.

vin

5.00 Vidiv
0.00 ¥V offset

EN

c2
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The 3.3V output ripple at 0A and 14A are shown in persistence below.

o

4

Measuwre P1:freq(C2) P2:pkpk(C1) P3i- - -

value 524 692 kHz 15.6my
status v v

20.0 mv/sci | 1D 5.00 Ajdiv
40.00 my ofst -20.00 & ofst

P4:- - - P5i- - - PE:- - -

imebase 0.00 ps| [Trigger
1.00 psidiv § Stop
10.0kS 1.0 GSis jEdge

C4

Measure P1:freq(C2) P2:pkpk(C1) P3i- - -
value 514.180 kHz 16.9mv

status v v

20.0 mv/sciy | 1D 5.00 Ajdiv
40.00 my ofst -20.00 A ofst

Page 14 of 53

P4:- - - P5i- - - PE:- - -

imebase 0.00 ps| [Trigger
1.00 psidiv § Stop
10.0kS 1.0GSis
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4.5 Transient Response
The transient response due to a 5A to 10A load step is shown in persistence below.

' LeCroy

———
r'y

i
Measure P1:pkpk(C1) P2:--- P3i--- P4:- - - P5:- - - PE:- - -
value 22my

status v

Th [EwL]DC] imebase -250 ps| [Trigger
5.00 Ajdiv
-20.00 & ofst

4.6 Frequency Jitter
The switch node frequency jitter is shown in persistence at 14A below. Fsw = 500kHz.

LeCroy

——

EIRCEE imebase  -1.50 ps] [Trigger [C3[DC)
5.00 Ajdiv 500 nsidiv | Stop 250
-20. 500kS 1.0 GS/s JEdge Positive

XK1= 1888ps  A¥=  124ns
X2= 2012ps 1/AX= 8.06MHz
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4.7 Switch Node Peak

The maximum switch node voltage is shown in persistence below at 14A.

A
Measuwre P1:max(C3) P2i- - - P3i- - - P4:- - - P5i- - - PE:- - -
value 177V
status v

imebase  -300 ns| [Trigger GO
5.00 Ajdiv 100 ns/div § Stop 250V
-20.00 & ofst 1.00 kS 1.0 GSis jEdge Posttive

4.8 Loop Response

The loop response of the power supply at 14A load current is shown below.

1 Siide Bar

12Vin 3.3V@14A 3636 k Frequency (Hz)
%052 Fhase (ko)
-0951 Slope (20dB/decade)

3[ [ 178
2 :,tié_q ™™

(11

it

.l 1T

T ]
£ 0d8 — Hﬁ §
8 I~ Tl =
-10d8 T 30ded O

e

~ 1]

N

T

: | 1]
50 4B ; B 150ded O
2 2 T = ®
1 ! 1

100 Frequency 1™
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49 Thermal Image

The thermal image of the power supply operating with 14A load current is shown below.

NO.1
L 64
- 62
- 60
- 58
- 56
- 54
|F 52
- 50
- 48
- 46
- 44
- 42
- 40
- 38
- 36
- 34
- 32
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5 TPS53355 5V at 10A

5.1 Board Photo

e

TV

~
®

' TR

5.2 Load Regulation

The 5V output regulation for load currents listed in Amps is below.

5V Load Regulation
Measured at TP16 and TP21

0 5.09 vV
5 5.07 vV
10 5.07 V
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5.3 Startup and Shutdown
The startup at OA and shutdown at 1A are shown below.

LeCroy

5.00 Vidiv
0.00 ¥V offset

LeCroy

Win

EN

c2
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The 5V output ripple at 0A and 10A are shown in persistence below.

4

Measuwre P1:freq(C2) P2:pkpk(C1)
value 484266 kHz 14.4my

status v v

20.0 m\idiv 5.00 Widiv
40.00 my ofst -5.00Y offset

imebase 0.00 ps| [Trigger
1.00 psidiv § Stop

10.0kS

C4

Measure P1:freq(C2) P2:pkpk(C1)
value 492937 kHz 156 my

status v v

20.0 m\idiv 5.00 Widiv
40.00 my ofst -5.00Y offset

Page 20 of 53

imebase 0.00 ps| [Trigger

1.00 psidiv § Stop 335V
10.0kS 1.0 GS/s jEdge Positive
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5.5 Load Transient
The transient response due to a 5A to 10A load step is shown in persistence below.

LeCroy/|

&

Measure P1:pkpk(C1) P2:--- P3i--- P4:- - - P5:- - - PE:- - -
value 20my
status v

imebase -250 ps| [Trigger
5.00 Ajdiv
-20.00 & ofst

5.6 Frequency Jitter
The switch node frequency jitter is shown in persistence at 10A below. Fsw = 500kHz.

5.00 Ajdiv
-20.00 A ofst

1= 1871 ps  A¥=  147ns
X2= 2118 ps 1/AX= 680MHz
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5.7 Switch Node Peak

The maximum switch node voltage is shown in persistence below at 10A.

LeCroy

r4
c3 ‘
C4
A
Measure P1:max(C3) P2i- - - P3- - - P4:- - - P&i- - - PB:- - -
value 202V

v

5.00 Ajdiv

2008 1.0 GS/s |Edge Positive
X1= 1598ns AX= 00ns
H2= 1588 ns 1iAX=

-20.00 A ofst

5.8 Loop Response

The loop response of the power supply at 10A load current is shown below.

1_Siide Bar
i 2219k Frequency (Hz)
12Vin 5V@10A 2212 Foaum
9118 Phase (deq)
0.977  Slope (20dB/dacade)

[

60
180

Gain
Phase

7

-180

1 kH.
10 kH

-60

ol
o
o

Frequency 1™
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5.9 Thermal Image

The thermal image of the power supply operating with 10A load current is shown below.
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6 TPS53515 1.2V at 12A

6.1 Board Photo

6.2 Load Regulation

The 1.2V output regulation for load currents listed in Amps is below.

1.2V Load Regulation
Measured at TP25 and TP30
0 1.198 V
6 1.193 V
12 1.187 V
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6.3 Startup and Shutdown
The startup at OA and shutdown at 1A are shown below.

LeCroy

EN

5.00 Vidiv
0.00 ¥V offset

LeCroy

EN

c2
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6.4 Output Ripple
The 1.2V output ripple at 0A and 12A are shown in persistence below.

4

Measuwre P1:freq(C2) P2:pkpk(C1) P3i- - - P4:- - - P5i- - - PE:- - -
value 4394 559 kHz 125my

status v v

20.0 m\idiv 5.00 Widiv
40.00 my ofst -5.00% offset

imebase 000 ps] [Tri
1.00 psidiv § Stop 335V
10.0kS 1.0 GSis jEdge Posttive

C4

Measure P1:freq(C2) P2:pkpk(C1) P3i- - - P4:- - - P5i- - - PE:- - -
value 486632 kHz 15.0my

status v v

20.0 m\idiv 5.00 Widiv
40.00 my ofst -5.00 offset

imebase 0.00 ps| [Trigger
1.00 psidiv § Stop 335V
10.0kS 1.0 GSis jEdge Posttive
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6.5 Load Transient
The transient response due to a 1A to 6A load step is shown in persistence below.

LeCroy

,;4,....._= : %‘

&

Measure P1:pkpk(C1) P2:--- P3i--- P4:- - - P5:- - - PE:- - -
value 22my
status v

o 3 imebase -250 ps| [Trigger
5.00 Ajdiv
-20.00 & ofst

6.6 Frequency Jitter
The switch node frequency jitter is shown in persistence at 12A below. Fsw = 500kHz.

LeCroy

5.00 Vidiv
-10.00 ¥ ofst]§

1= 2005ps  AX=
X2= 2158 ps 1/AX= 654 MHz
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6.7 Switch Node Peak

The maximum switch node voltage is shown in persistence below at 12A.

LeCroy

c3

C4y

A
Measuwre P1:freq(C3) P2i- - - P3i- - - P4:- - - P5i- - - PE:- - -
valug i
status i

5.00 Widiv |5
-10.00 V ofst

10.0 ns/fdiv § Stop
100 S 1.0 GSis jEdge

6.8 Loop Response

The loop response of the power supply at 12A load current is shown below.

1 Siide Bar

12Vin 1.2V@12A 1647 k Froauency (2
73174 Gain (dB)
T8t S (b0bdecade)

Q [ ——1_1 [ | ] g
50 dB — ]‘ "[—q &
[1-Gain] I O e — ) L .‘ ::Iéa

N
\ N 90 deg
1 1
1 \\ \ 9
™~ (0]
£l B \ | @
© |o<e gL

o - B \ d A.

B ‘\

¢B

” s {o
o= = ] - [oe]

Q= = e e g

100 Frequency
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6.9 Thermal Image
The thermal image of the power supply operating with 12A load current is shown below.
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7 TPS53513 1.5V at 8A

7.1 Board Photo

-i

i
|
l

1.2V_OUT

7.2 Load Regulation

The 1.5V output regulation for load currents listed in Amps is below.

1.5V Load Regulation
Measured at TP32 and TP37

0 1.499 V
4 1.495 V
8 1.492 V
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7.3 Startup and Shutdown
The startup at OA and shutdown at 1A are shown below.

LeCroy

vin

EN

0 m¥ offset

5.00 Vidiv
0.00 ¥V offset

Vout

LeCroy

c2

Page 31 of 53
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7.4 Output Ripple

The 1.5V output ripple at 0A and 8A are shown in persistence below.
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C4

Measuwre P1:freq(C2) P2:pkpk(C1)
value 430.164 kHz 11.3mY

status v v

20.0 m\idiv 5.00 Widiv
40.00 my ofst -5.00% offset

P5i- - - PE:- - -

imebase 000 ps] [Tri
1.00 psidiv § Stop 335V
10.0kS 1.0 GSis jEdge Posttive

C4

Measure P1:freq(C2) P2:pkpk(C1)
value 479.242 kHz 125 my

status v v

20.0 m\idiv 5.00 Widiv
40.00 my ofst -5.00 offset

Page 32 of 53

PSi- - - PE:- - -

imebase 0.00 ps| [Trigger
1.00 psidiv § Stop 335V
10.0kS 1.0 GSis jEdge Posttive
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7.5 Load Transient
The transient response due to a 4A to 8A load step is shown in persistence below.

&

Measure P1:pkpk(C1) P2:--- P3i--- P4:- - - P5:- - - PE:- - -
value 77 my

status v

DC] imebase  -250 ps) [Trigger
5.00 Ajdiv
-20.00 & ofst,

7.6 Frequency Jitter
The switch node frequency jitter is shown in persistence at 8A below. Fsw = 500kHz.

LeCroy

=
4
i
b
i
|
|

imebase  -1.50 ps| [Trigger [C3[DC]
5.00 Vidiv v 500 nsidiv | Stop 395V
-10.00 ¥ ofst | <2000 & ofs 500kS 1.0 GS/s JEdge Posttive

X1= 1869ps  AX¥=  158ns
X2= 2128ps 1/AX= B629MHz
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7.7 Switch Node Peak

The maximum switch node voltage is shown in persistence below at 8A.

LeCroy

c3

imebase  -30.0 ns| [Trigger C3]DC
Stop 385V
Edge Positive
X1= 798ns AX= 00ns

H2= 799ns 1/aX=

7.8 Loop Response

The loop response of the power supply at 8A load current is shown below.

1 Siide Bar

12Vin 1.5V@8A 87 Francy )
B2 G o cade

o [ ‘ o
8| 1] | et =

] < B e A AW ot

y g

30 a8 \ \\ 1 ] :L;

N

0 d8 \\ N S ] j ’-La

10dB muail \ " rleg
&l I~ (1
S - T~ 0 deg [
ol | &

E oL
L]

B = \ \\ ]"‘|~ o

3L % : TINIS
100 Frequency 1™
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7.9 Thermal Image
The thermal image of the power supply operating with 8A load current is shown below.
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8 TPS544C25 1V at 30A

8.1 Board Photo

8.2 Load Regulation

The 1V output regulation for load currents listed in Amps is below.

1V Load Regulation
Measured at TP41 and TP43
0 1V
15 0.999 V
20 0.999 VvV
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8.3 Startup and Shutdown
The startup at OA and shutdown at 1A are shown below.

LeCroy

Vin

.0 Y 5.00 Vidiv
0mY offset 3 N 0.00 ¥ offset

c2
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8.4 OutputRipple
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The 1V output ripple at OA and 20A are shown in persistence below.

LeCroy

|

Measuwre P1:freq(C2) P2:pkpk(C1)
value 499830 kHz 58my
4 v

5.00 Widiv 5.00 Ajdiv
-5.00Y offset -20.00 & ofst

P3i- - - P4:- - - P5i- - - PE:- - -

imebase  0.00 ps]

1.00 psidiv § Stop
10.0kS 1.0 GSis JEdge

‘r LeCroy

c2

L = S ST

Measure P1:freq(C2) P2:pkpk(C1)
value 498976 kHz 125 my
4 4

5.00 Widiv 5.00 Ajdiv
-5.00Y offset -20.00 A ofst
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P3i- - - P4:- - - PSi- - - PB- - -

imebase 0.00 ps| I rigger Eﬁl

Power Management Solutions



3/9/2015

PMP10896 Rev B Test Results

8.5 Load Transient
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The transient response due to a 1A to 10A load step is shown in persistence below.

LeCroy|

qﬁj

T

Y

Measure P1:pkpk(C1) P2:--- P3i--- P4:- - - P5:- - - PE:- - -
value 6my
status v

8.6 On Time Jitter

5.00 Ajdiv
-20.00 & ofst

imebase -250 psl rigger

The switch node on-time jitter is shown in persistence at 20A below. Fsw = 500kHz.

PRI .
% o cal

Ll
2
El
vl
F
L
5
3

Measure
value
status

5.00 Vidiv
-10.00 ¥ ofst]§

A
P1:max(C3)
153V
v
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P2i- - -

P3:- - -

P4:- - -

P&i- - - PB:- - -

imebase -150 ns| [Trigger CBEB
50.0 nsidiv | Stop 250%
5005 1.0 GS/s |Edge Positive

X1= 1820ns AX¥= 100ns
2= 1920ns 1/aX= 100 MHz
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8.7 Switch Node Peak

The maximum switch node voltage is shown in persistence below at 20A.

LeCroy

c3

A
Measuwre P1:max(C3) P2i- - - P3i- - - P4:- - - P5i- - - PE:- - -
value 155V
status
5.00 Vidiv |55 20.0 ns/div § Stop 2 {
-10.00 V ofst 2008 1.0 GSis jEdge

8.8 Loop Response

The loop response of the power supply at 15A load current is shown below.

1_Side Bar

12Vin 1V@15A 60.08 k Frequency (Hz)
0 Gain (dB)
4639  Phase (dea)
-129  Slope (20dB/decade) o
o il [ 1]
© ligan—_ | 150 deg} ‘CE
Swiy 7]
[1-Phase] =t 20 degf
— = == 1]
" & \\\\
el . \\ %
O — - 1 ©
of . ™ |T
A
J
dB
40 dB
dB = 2
ol I z = ©
© |2 = = 2 7
] ~ 4 - - » 1
100 Frequency
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8.9 Thermal Image

The thermal image of the power supply operating with 30A load current is shown below.

NO.1
- 70
- 65
- 60
- 55
- 50
- 45

- 40

- 35

- 30

- 25

235
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9 TPS544C25 0.85V at 30A

9.1 Board Photo

TP56 TP59

- -
N ~—

cizdd §

c13f §

€140 - 4
C141 4 U106 _ 5

R205

s p
P58 |P57§ 1160

&

TP68 TP71

9.2 Load Regulation

The 0.85V output regulation for load currents listed in Amps is below.

0.85V Load Regulation
Measured at TP53 and TP55

0 0.849 V
15 0.848 V
30 0.848 V

Power Management Solutions
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9.3 Startup and Shutdown
The startup at OA and shutdown at 1A are shown below.

LeCroy

Win

At Y 5.00 Vidiv
0 m¥ offset = M 0.00 ¥V offset

LeCroy

c2
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9.4 Output Ripple
The 0.85V output ripple at OA and 30A are shown in persistence below.
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[
[
|
|

c3

c2

Measuwre P1:freq(C2) P2:pkpk(C3)
value 484.796 kHz 56my
status v v
5.00 Vidiv i 5.00 Ajdiv
-5.00% offset -20.00 A ofst

P3i- - -

P4:- - -

P5i- - - PE:- - -

mebase 0.0 ps) [Tri
1.00 psfeliv | Stop 335V
100kS  1.06GSis)Edge Positive

Measure P1:freq(C2) P2:pkpk(C3)
value 483.093 kHz 137 mv
status v v
5.00 Vidiv i 5.00 Ajdiv
-5.00% offset -20.00 A ofst
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P3i- - -

P4:- - -

PSi- - - PE:- - -

imebase 0.00 ps| [Trigger
1.00 psidiv § Stop
10.0kS 1.0 GSis jEdge
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9.5 Load Transient
The transient response due to a 1A to 10A load step is shown in persistence below.

i =
7y

Measure P1:pkpk(C2) P2:--- P3i--- P4:- - - P5:- - - PE:- - -
value 52my
status v

c4 [ewL[DC] imebase -250 ps| [Trigger
5.00 Ajdiv 100 psidiv § Stop
-20.00 & ofst 500 kS 500 MSis fEdge

9.6 On Time Jitter
The switch node on-time jitter is shown in persistence at 30A below. Fsw = 500kHz.

[
|
|
|
|
|
1
|
|
|
|
|

c3

A
Measure P1:max(C3) P2i- - - P3:- - - P4:- - - P&i- - - PB:- - -

value 148V
imebase -150 ns| [Trigger CBEB
50.0 nsidiv | Stop 250%
500 S 1.0 GS/s JEdge Positive

status v
X1= 16865ns  AX= 215ns
2= 1880ns 1/aX= 47 MHz
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9.7 Switch Node Peak

The maximum switch node voltage is shown in persistence below at 30A.

LeCroy

A
Measure P1:max(C3) P2i- - - P3- - - P4:- - - P&i- - - PB:- - -
value 148V

status v

X1= 1598ns A¥= 00ns
H2= 1588 ns 1iAX=

9.8 Loop Response

The loop response of the power supply at 15A load current is shown below.

1_Siide Bar

12Vin 0.85V@15A 834k Frouncy ()
0 Gain (dB)
& i S Gnabscate I -
s

© [FEam———_ | I | Uﬂ )

T:Phhese \\\\\ | ‘ I

40dB - = degy

30 a8 ] ]“—3

d8 \ St In i -

10d \\ & 30 ded
el =T~ Mg
© = M Oded (g
=
o - B \\\A\ |'l ::e; 0—

B \k 60 deg

dB o "IA

[ T1
-50 dB K -150ded O
3| : : []]2
= = e o 1

100 Frequency 1™
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9.9 Thermal Image

The thermal image of the power supply operating with 30A load current is shown below.

88.8 NO.1

- 85
- 80
- 75
|F 70
| 65
- 60
- 55
- 50
- 45
- 40
- 35
- 30

28.3
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10 TPS40428 1V at 60A

10.1 Board Photo

1. £198
- = R255
J14. J15

¥
R246  R247C197

. e
1 L] |
i

. -, -
dle

10.2 Load Regulation

The 1V output regulation for load currents listed in Amps is below.

c1sse &

c1e7¢ §° R227
ciead T
&R c1ra)

w11 T cirz ‘
/) 173

c184§ ¢
clesf ( R2%7
of o N_H

D12 R60

1VA Load Regulation
Measured at TP66 and TP74
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0
15
30
45
60

1.003 V
1.003 V
1.003 V
1.003 Vv
1.004 Vv

LI

< D21 R195
>

L

{'f TEXAS
INSTRUMENTS
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10.3 Startup and Shutdown

The startup at OA and shutdown at 1A are shown below.

LeCroy

win

EN

Cc2

LeCroy

Vout

Cc2

5.00 Vidiv

v
0,00V offset
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The 1V output ripple at OA and 60A are shown in persistence below. Two phase switching at 500kHz per

phase.

c4

Measure P1:freq(C2) P2:pkpk(C1)
value 495833 kHz 16.9mYy

status v v

40.00 m¥ ofst

20.0 m\idiv 5.00 Aldiv
-20.00 A ofst

P3i- - -

P4:- - -

P&i- - - PE:- - -

i |
! |
|
! |
[

i |
I |
A |

Measure P1:freq(C2) P2:pkpk(C1) P3:- P4 - - PS5 - - PE:- - -

value 4391.909 kHz 17.5my

status 4 v

5.00 Widiv 5.00 Vidiv
-5.00Y offset -5.00Y offset
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10.5 Load Transient
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The transient response due to a 30A to 45A load step is shown in persistence below.

Y
Measure P1:pkpk(C1)
value 100 my
v

50.0 mVidiv
0.0 m¥ offset

10.6 On-Time Jitter

P2i- - -

P4:- - - P5i- - - PE:- - -

imebase -250 ps| [Trigger
100 psidiv § Stop 161 A
500 kS 500 MSis fEdge Posttive

The switch node on-time jitter is shown in persistence at 60A below. Fsw = 500kHz/phase.

Bttt ——|

Measure P1:max(C3)
value 216V
status v
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P2i- - -

P4:- - - P&i- - - PB:- - -

imebase -150 ns| [Trigger CBEB
50.0 nsidiv | Stop 250%
5005 1.0 GS/s JEdge Positive

X1= 1855ns AX= 210ns
X2= 2065ns 1/4X= 48 MHz
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10.7 Switch Node Peak
The maximum switch node voltages for U11 and U13 are shown in persistence below at 60A load
current.

i

Measure P1:max(C3) P2i- - - P3i- - - P4:- - - P&i- - - PE:- - -
value 20V

status v

imebase -30.0 ns] [Trigger [C3[DC]
10.0 nsfdiv | Stop 250
1008 1.0 GS/s jEdge Positive

A
Measure P1:max(C3) P2i- - - P3- - - P4:- - - P&~ - - PE:- - -
value 27V
status v

[ = — - ] imebase  -30.0 ns| [Trigger [C3[DC]
il | 10.0 nsidiv | Stop 250%
10.00 V ofst] 100 S 1.0 GSis JEdge Positive
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10.8 Loop Response
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The loop response of the power supply at 15A load current is shown below.

12Vin \V@15A

1_Slide Bar.

9407k Frequency (Hz)
0 Gain (dB)
4607  Phase (deq)
21 pe

3 J 1718
© 5{1-Phase 150 ded ~—
— | =
40 0B NN 120 dei
(e ———1 || \ ]
3048 T o d|ec
20 dB — 60 deg
10 dB \ | 30 de,
[0
2
o -10 dB, l\ /1/3:? &
-20 4B ;\\/ ]-s g]gs
-30 4B AN L -e:f
-40 dB -l12()deg
-50 dB N -150ded O
T N T =
3l - 3 ik
100 Frequency 1™

10.9 Thermal Image

The thermal image of the power supply operating with 60A load current is shown below.
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