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Step-Down Voltage
Regulator Test
Report

Test Date: 07/18/2016

Test Model: TPS564201EVM-801 Evaluation Module
Tested By: Josh
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» TPS564201EVM-801 Schematic Diagram:
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(1) Vvfb Voltage:
PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
Vrsm | Vre Beeshoid vorage Vo= 105V 739 750 779 mv
LeCroy
i
Measure P1:rms(C1) P2:pkpk(C1) P3:rms(C2) P4:rms(C2) P5:--- P6:--- P7:--- P8:---
value 750mVv 288 mv 1.055 Vv
status v v v

1.00 V/div 1.00 ps/div] Stop
-60 mV of st 50.0 kS ;

(2) Switch Frequency:

Specifications [ Test Conditions | MmN TYP MAX| unit
Operating frequency V=12V, I =4 A | 560 |  KkHz

i
Measure P1:freq(C1) P2:freq(C1) P3:freq(C2) P4:rms(C2) P5:fall(C2) P6:rise(C2) P7:--- P8:---
value 560.9177 kHz
status v




(3) Output Voltage Ripple:

1.05Vout DCC mode : 0-4A (Spec:52.5mVpp)
Full:

i
Measure P1:rms(C1) P2:pkpk(C1) P3:rms(C2) P4:pkpk(C2) P5:rms(C2) P6:---
value 9.7 mVv 104 mVv 2.668A
status v v v
Trigge
-4.980 A ofst 500MS 5.0 GS/s]Edge

20MHz:

i
Measure P1:rms(C1) P2:pkpk(C1) P3:rms(C2) P4:pkpk(C2) P5:rms(C2) P6:---
value 1.7 mV 94 mV 2.683A
status v v v

Timebase 276 p [Trigge
2.00 A/divi 100 ps/div| Stop
-4.980 A ofst 500MS 5.0 GS/s|Edge

1.05Vout DCC mode : 0.1-2A
Full:

LeCroy

19

i
Measure P1:rms(C1) P2:pkpk(C1) P3:rms(C2) P4:pkpk(C2) P5:rms(C2) P6:---
value 7.7mVv 93 mv 1.322A
status v v v

mebase 188 pg [Trigge
50.0 mV/div| 100 ps/div| Stop
91.0 mV ofst| 500MS 5.0 GS/s|Edge



20MHz:

LeCroy

i
Measure P1:rms(C1) P2:pkpk(C1) P3:rms(C2) P4:pkpk(C2) P5:rms(C2) P6:---
value 7.7mVv 56 mV 1.320A
status v v v

Trigger  CDEB)
2.00 A/div| 100 ps/div| Stop !
-6.100 A of st 500MS 5.0 GS/s|Edge iti

1.05Vout DCC mode : 1-3A
Full:

LeCroy
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A
Measure P1:rms(C1) P2:pkpk(C1) P3:rms(C2) P4:pkpk(C2) P5:rms(C2) P6:---
value 47 mv 98 mvV 2.129A
status v v v
Trigger GG
2.00 A/div| 100 ps/div| Stop !
-6.100 A of st 500MS 5.0 GS/s]Edge iti

20MHz:

LeCroy

19

i
Measure P1:rms(C1) P2:pkpk(C1) P3:rms(C2) P4:pkpk(C2) P5:rms(C2) P6:---
value 38mv 40 mv 2112A
status v v v

Trigger  CDEB)
2.00 A/div| 100 ps/div| Stop !
-6.100 A of st 500MS 5.0 GS/s|Edge iti



1.05Vout DCC mode : 2-4A
Full:

LeCroy
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i
Measure P1:rms(C1) P2:pkpk(C1) P3:rms(C2) P4:pkpk(C2) P5:rms(C2) P6:---
value 5.0mVv 106 mv 3.003A
status v v v
Trigger  CDEB)
2.00 A/div| 100 ps/div| Stop !
-6.100 A ofst 500MS 5.0 GS/s]Edge iti
20MHz:
LeCroy
la

19

i
Measure P1:rms(C1) P2:pkpk(C1) P3:rms(C2) P4:pkpk(C2) P5:rms(C2) P6:---
value 41mVv 42mv 2992A
status v v v

Trigger  CHED)
2.00 A/div| 100 ps/div| Stop !
-6.100 A of st 500MS 5.0 GS/s|Edge iti



1.05Vout CC mode:

Specifications Test Conditions MIN TYP MAX Unit
Output ripple voltage Va=12V, lbr=4A 20 MV

Full:

O
[N

i
Measure P1:rms(C1) P2:pkpk(C1) P3:rms(C2) P4:pkpk(C2) P5:rms(C2) P6:---
value 56 mv 114 mV 3.833A
status v v v
2.00 Ardiv
-6.100 A ofst
20MHz:
LeCroy
-
i
Measure P1:rms(C1) P2:pkpk(C1) P3:rms(C2) P4:pkpk(C2) P5:rms(C2) P6:---
value 28mv 29 mVv 3815A
status v v v

2.00 Ardiv
-6.100 A of st

1.05Vout CR mode:
Full:

v
i
Measure P1:rms(C1) P2:pkpk(C1) P3:rms(C2) P4:pkpk(C2) P5:rms(C2) P6:---
value 58mVv 118 mV 3.873A
status v v v

2.00 Ardiv
-6.100 A of st




20MHz:

LeCroy
14
i
Measure P1:rms(C1) P2:pkpk(C1) P3:rms(C2) P4:pkpk(C2) P5:rms(C2) P6:---
value 32mv 27 mVv 3.860A
status v v v

2.00 A/div| 5.00 ps/div| Stop
-6.100 A of st 250kS 5.0GSks

(4) 1.05Vout Overcurrent limit:

Specifications Test Conditions MIN TYP MAX| Unit
Overcurrent hmit Va=12V, Loyr =22 H 6

FHEERY T INAZE 6.3A FF IC £ shutdown

(5) 1.05Vout Operating Temperature:

MIN NOM MAX| UNIT
—40 125 °C

Ty Operating junction temperature

FERERTICEAE:
no load 234.3 &
4A-load 2>58.5 &
Short —>85.1 &




(6) 1.05Vout Efficiency:
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Figure 9. TPS564201 Efficiency vs Output Current

FrEE R
0.1A load = Pi=12V x 0.011A = 0.132W, Pout=1.05V x 0.1A = 0.101W
Efficiency =(Pout/Pi)x100 = (0.101/0.132)x100 = 0.765x100=76.5
1Aload - Pi=12V x 0.104A = 1.248W , Pout=1.05V x 1A = 1.05W
Efficiency =(Pout/Pi)x100 = (1.05/1.248)x100 = 0.841x100=84.1
4Aload > Pi=12V x 0.444A = 5.328W , Pout=1.05V x 4A = 4.2W
Efficiency =(Pout/Pi)x100 = (4.2/5.328)x100 = 0.788x100=78.8



(7) Output Voltage Ripple:
0.8Vout DCC mode : 0-4A (Spec:40mVpp)
Full:

LeCroy
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A
Measure P1:rms(C1) P2:pkpk(C1) P3:rms(C2) P4:pkpk(C2) P5:rms(C2) P6:---
value 11.2mv 109 mVv 2674A
status v v v
e
2.00 A/div| 100 ps/div| Stop
-6.100 A ofst 500MS 5.0GS/s

20MHz:

i
Measure P1:rms(C1) P2:pkpk(C1) P3:rms(C2) P4:pkpk(C2) P5:rms(C2) P6:---
value 102 mV 74 mV 2671A
status v v v

:
2.00 A/div| 100 ps/div| Stop
-6.100 A of st 500MS 5.0GSk

0.8Vout DCC mode : 0.1-2A
Full:

i
Measure P1:rms(C1) P2:pkpk(C1) P3:rms(C2) P4:pkpk(C2) P5:rms(C2) P6:---
value 6.9mv 72mVv 1.320A
status v v v

".m :-M I__‘ -
2.00 A/div| 100 ps/div| Stop
-6.100 A of st 500MS 5.0GSk



20MHz:

LeCroy
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i
Measure P1:rms(C1) P2:pkpk(C1) P3:rms(C2) P4:pkpk(C2) P5:rms(C2) P6:---
value 6.2mv 50 mV 1.322A
status v v v

2.00 A/div
-6.100 A ofst

0.8Vout DCC mode : 1-3A
Full:

LeCroy

19

Iy
Measure P1:rms(C1) P2:pkpk(C1) P3:rms(C2) P4:pkpk(C2) P5:rms(C2) P6:---
value 41mVv 82mv 2122A
status v v v
mebase -50 ps| (Trigger  CRICI)
2.00 A/div| 100 ps/div| Stop )
-6.100 A ofst 500MS 5.0 GS/s]Edge iti

20MHz:

LeCroy

19

i
Measure P1:rms(C1) P2:pkpk(C1) P3:rms(C2) P4:pkpk(C2) P5:rms(C2) P6:---
value 40mv 35mv 2117A
status v v v

2.00 A/div
-6.100 A ofst




0.8Vout DCC mode : 2-4A
Full:

LeCroy
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A
Measure P1:rms(C1) P2:pkpk(C1) P3:rms(C2) P4:pkpk(C2) P5:rms(C2) P6:---
value 44mv 106 mV 3.016A
status v v v
2.00 A/div| 100 ps/div| Stop -2.0 mV|
-6.100 A ofst 500MS 5.0GS/sjEdge Positive

20MHz:

LeCroy

19

'y

Measure P1:rms(C1) P2:pkpk(C1) P3:rms(C2) P4:pkpk(C2) P5:rms(C2) P6:---
value 40mv 38mv 2.99%A

status v v v

2.00 A/div| 100 ps/div| Stop )
-6.100 A of st 500MS 5.0 GS/s]Edge iti

0.8Vout CC mode:

Full:

19

'y
Measure P1:rms(C1) P2:pkpk(C1) P3:rms(C2) P4:pkpk(C2) P5:rms(C2) P6:---
value 53mVv 102 mv 3.835A
status v v v

2.00 A/div
-6.100 A ofst




20MHz:

LeCroy
c1l 4
'y
Measure P1:rms(C1) P2:pkpk(C1) P3:rms(C2) P4:pkpk(C2) P5:rms(C2) P6:---
value 29mv 26 mv 3813A
status v v v

2.00 Ardiv
-6.100 A of st

0.8Vout CR mode:
Full:

O
N

'y
Measure P1:rms(C1) P2:pkpk(C1) P3:rms(C2) P4:pkpk(C2) P5:rms(C2) P6:---
value 5.0mVv 104 mVv 3.820A
status v v v
Trigger  (H)CIS)
2.00 A/div| 5.00 ps/div] Stop -2.0 mV|
-6.100 A ofst 250 kS 5.0 GS/s| Edge Positive
20MHz:
LeCroy
B e i e i e s Y e
'y
Measure P1:rms(C1) P2:pkpk(C1) P3:rms(C2) P4:pkpk(C2) P5:rms(C2) P6:---
value 33mv 26 mv 3813A
status v v v

2.00 Ardiv
-6.100 A of st




(8) 0.8Vout Overcurrent limit:
f Specifications Test Conditions MIN  TYP Unit
[Orercunent it Va =12V, Lour =22 pH 6 A
FEERY f T IRACE 6.2A FF IC £ shutdown
(9) 0.8Vout Operating Temperature:
MIN NOM MAX| UNIT
T, Operating junction temperature —40 125 c

FEERT ICEAR:
no load 231.1 &
4A-load 256.5 &
Short —->81.2 &

(10) 0.8Vout Efficiency:

TR R

0.1A load = Pi=12V x 0.01A = 0.12W, Pout=0.8V x 0.1A = 0.08 W
Efficiency =(Pout/Pi)x100 = (0.08/0.12)x100 = 0.666x100=66.6

1Aload -> Pi=12V x 0.085A = 1.02W , Pout=0.8V x 1A = 0.8W

Efficiency =(Pout/Pi)x100 = (0.8/1.02)x100 = 0.784x100=78.4

4Aload - Pi=12V x 0.372A = 4.464W , Pout=0.8V x 4A = 3.2W
Efficiency =(Pout/Pi)x100 = (3.2/4.464)x100 = 0.716x100=71.6




(11) Output Voltage Ripple:
5Vout DCC mode : 0-4A (Spec:250mVpp)
Full:

'y
Measure P1:rms(C1) P2:pkpk(C1) P3:rms(C2) P4:pkpk(C2) P5:rms(C2) P6:---
value 31.1mVv 298 mv 2678A
status v v v

2.00 A/div| 100 ps/div| Stop
-6.100 A of st 500MS 5.0GS/sjEdge Positive

20MHz:

-2mV

'y
Measure P1:rms(C1) P2:pkpk(C1) P3:rms(C2) P4:pkpk(C2) P5:rms(C2) P6:---
value 342mv 253mv 2.669A
status v v v

2.00 A/div| 100 ps/div| Stop
-6.100 A of st 500MS 5.0 GS/s|Edge

5Vout DCC mode : 0.1-2A
Full:

'y
Measure P1:rms(C1) P2:pkpk(C1) P3:rms(C2) P4:pkpk(C2) P5:rms(C2) P6:---
value 253 mVv 176 mV 1.325A
status v v v

mebase 230 p [Trigger  CRIGH
2.00 A/div| 100 ps/div| Stop
-6.100 A of st 500MS 5.0GS/sjEdge Positive

-2mV



20MHz:

'y
Measure P1:rms(C1) P2:pkpk(C1) P3:rms(C2) P4:pkpk(C2) P5:rms(C2) P6:---
value 247 mVv 163 mV 1.329A
status v v v

2.00 A/div
-6.100 A ofst

5Vout DCC mode : 1-3A
Full:

100 ps/div| Stop
500MS 5.0 GS/s|Edge

LeCroy

19

'y
Measure P1:rms(C1) P2:pkpk(C1) P3:rms(C2) P4:pkpk(C2) P5:rms(C2) P6:---
value 13.9mv 154 mV 2.115A
status v v v
:
Stop
-6.100 A of st 500MS 5.0 GS/s]Edge

20MHz:

LeCroy

19

'y
Measure P1:rms(C1) P2:pkpk(C1) P3:rms(C2) P4:pkpk(C2) P5:rms(C2) P6:---
value 13.1mv 134 mVv 2116 A
status v v v

2.00 A/div
-6.100 A ofst

100 ps/div| Stop
500MS 5.0 GS/s|Edge



5Vout DCC mode : 2-4A
Full:

2
=

A
Measure P1:rms(C1) P2:pkpk(C1) P3:rms(C2) P4:pkpk(C2) P5:rms(C2) P6:---
value 133mv 163 mV 3.007A
status v v v
:
2.00 A/div| 100 ps/div] Stop
-6.100 A of st 500MS 5.0 GS/s]Edge

20MHz:

LeCroy

O
N

'y
Measure P1:rms(C1) P2:pkpk(C1) P3:rms(C2) P4:pkpk(C2) P5:rms(C2) P6:---
value 13.0mv 131 mVv 299%A
status v v v

:
2.00 A/div| 100 ps/div] Stop
-6.100 A of st 500MS 5.0 GS/s]Edge

5Vout CC mode:
Full:

LeCroy

O
N

'y
Measure P1:rms(C1) P2:pkpk(C1) P3:rms(C2) P4:pkpk(C2) P5:rms(C2) P6:---
value 94 mv 99 mvV 3.824A
status v v v

2.00 A/div
-6.100 A ofst




20MHz:

LeCroy

O
[N

'y
Measure P1:rms(C1) P2:pkpk(C1) P3:rms(C2) P4:pkpk(C2) P5:rms(C2) P6:---
value 8.8mv 48 mVv 3.818A
status v v v

2.00 Ardiv
-6.100 A of st

5Vout CR mode:
Full:

:
5.00 ps/div] Stop
250 kS 5.0 GS/s|Edge

LeCroy

O
N

'y
Measure P1:rms(C1) P2:pkpk(C1) P3:rms(C2) P4:pkpk(C2) P5:rms(C2) P6:---
value 96 mv 99 mV 3.806 A
status v v v
2.00 A/div| 5.00 ps/div] Stop
-6.100 A of st 250 kS 5.0 GS/s| Edge
Specifications Test Conditions MIN TYP MAX Unit
Output ripple voltage V=12V, s =4A 20 MVpp
20MHz:
LeCroy
;_‘ rd
'y
Measure P1:rms(C1) P2:pkpk(C1) P3:rms(C2) P4:pkpk(C2) P5:rms(C2) P6:---
value 8.8mv 45 mVvV 3.818A
status v v v

2.00 Ardiv
-6.100 A of st

5.00 ps/div] Stop
250 kS 5.0 GS/s|Edge



(12) 5Vout Overcurrent limit:

| Specifications Test Conditions MIN TYP MAX Unit

| Overcurrent limit Vo= 12V, Loyr = 2.2 pH 6 A

FEERY F T N4 5.75A PFIC § shutdown

(13) 5Vout Operating Temperature:

MIN NOM MAX| UNIT

T, Operating junction temperature —40 125 °%C

FERERTICEAE:
no load 239.6 &
4A-load 267.5 &
Short —>97.8 &

(14) 5Vout Efficiency:
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Figure 13. TPS564201 Efficiency vs Output Current

FEER:
0.1A load = Pi=12V x 0.0462A = 0.554W , Pout=5V x 0.1A = 0.5W

Efficiency =(Pout/Pi)x100 = (0.5/0.554)x100 = 0.902x100=90.2
1Aload - Pi=12V x 0.447A =5.364W , Pout=5V x 1A = 5W

Efficiency =(Pout/Pi)x100 = (5/5.364)x100 = 0.932x100=93.2
4Aload = Pi=12V x 1.807A = 21.691W , Pout=5V x 4A = 20W

Efficiency =(Pout/Pi)x100 = (20/21.691)x100 = 0.922x100=92.2



> RiFEw:

(1) Rl3# 2 By (ripple voltage) # i+ & R4~
(2) TPS564201 Step-Down IC 2= & iy p # & & *



TI TPS54428 step-down converter IC

(1) Output Voltage Ripple:
1.05Vout DCC mode : 0-4A (Spec:52.5mVpp)
Full:
] LeCroy

O
LS

[N &

Measure P1:pkpk(C1) P2:rms(C2) P3:rms(C2) P4:--- P5:--- P6:--- P7:--- P8:---
value 474 mVv 2.948A
status v v
20.0 mV/div
23.00mV
20MHz:

r'y
Measure P1:pkpk(C1) P2:rms(C2) P3:rms(C2) P4:--- P5:--- P6:--- P7:--- P8:---
value 33.9mv 2740A
status v v

mebase -2 ps|[Trigg
2.00 A/div| 100 ps/div| Stop
-2.360 A of st 1.00MS 1.0 GS/s]Edge



