Voltage Regulation and Noise Plots as Measured on some
Power Supplies and AC adapters

Using HP6632B and Fluke 8920A
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SUMMARY

- 50 points were generally used for | — V tests
- The measured negative output resistance (~ 0.1 Q max.), does not seem to create instability.
- The HP6632B output voltage is set at 0 V while the current is varied.

- The HP6632B current settings must be offset in the sink mode: -13 mA
- All AC adapters measured behave differently.

- Measured voltage regulation, between the start and stop points, varied between -1.5% to 6% approx.
The (-) sign indicates negative output resistance.

- Only the IBM adapter used a foldback regulator.

- The average resistance is measured between the start and stop points.
It includes the resistance of the test cable and the unit cable if any.

- The Fluke 8920A voltmeter does NOT come with a data interface.
My unit has a custom serial interface that measures the DC output voltage and detects the range being used.
The design was done by Bertrand and myself. See YouTube, Electro-bidouilleur:
EB #368 Projet - Interface PC pour Voltmeétre CA Fluke 8920A, Partie 1

- Noise is measured in 1 MHz bandwidth using an RC filter at the voltmeter input.
The system residual noise measured between 230 to 240 uV @ 1 MHz BW
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Used on my
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I-V PLOT with HP 6632B
Starts at 0 Amps up to the MAX CURRENT 1. Audet
Sets votage to 0 V. Current sink mode Lo
MAX CURRENT & Points Current Point : !
errar ouk : _ 1 offset Eurre?tSﬁEl?I;Eurrectmn
f ' \ orrects mps
status  code $0.50 = Amps 450 o0 +/|-0.0130 | when - Amps S
(T I_Init I_End Set Io
sOUrCE MEASLIRED 0.019 0.500 0.458
Current A Voltage¥ %o Volt Reg. Dynamic R Y init Y End Io Calc
= 0.500 19.967 1.79 0.755 20,330 19.067  0.488
¥ Graph Floto
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I-V PLOT with HP 6632B
1. Audet

18V battery #2
Starts at 0 Amps up to the MAX CURRENT :
Sets votage to 0 V. Current sink mode UEL

Used on my
portable drill. -
MAX CURRENT oints i
After fUII error auk g o Current Point 1 offset E;lrl'r:?st;-:i?;;n:rectinn
reCh arge skatus code '_',J 0.50 | Amps 'JI o0 S0 a.l -0.0130 when - Armps arepread
K L_Init I_End Set I
ol MEASURED 0,019 0,500 0,488
= Current A VoltageV %o Volt Reg. Dynamic R W init Y_End In Calc
e 0.500 20,546 1.50 0.650 20,859 20546 (0488
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Residual Noise Test of HP6632B using Battery #2
Noise measured between 230 to 240 uV @ 1 MHz BW

error out 2
skatus code
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| . % | HP E3610A Power Supply Regulation
| D= . “9 | This is a linear power supply

etror auk U et MAX CURRENT # Points I offset Current Sink Correction
! ) g Corrects SET Amps
Sl code 50 .;,I 1.00 = Amps :‘I o0 --0.0130 when - 8mps are read

L I_Init I_End Set Io
SOUFCE MEASUPED 0.019 1.000 0,985
Current A Voltage V %o Volt Reg. Average R W_init v_End Io Calc

1.000 11.712 2.51 0.21 12.014 11,712 0,988

X Graph
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e s, oro e s
~ s ) Noise is measured
* % | HP E3610A Power Supply Noise | inatMHz BW
N . ; : using an R-C filter
|2 @ qe |
error ouk 2
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Floto [
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HP 6205B Power Supply Regulation

This is a linear power supply

MAX CURRENT & Points

Current Sink Correction

50 =N (EM fmew
I_Init I End Set Io
MEASURED 0.01%9 0,300 0,287
Current A Voltage V % Volt Reg. Average R W _init Y_End Io Calc
0.200 14.872 0.50 027 14,045 14,872 0.287
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FesQUrce name

L BERLE: INSTR Rd
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HP 6205B Power Supply Noise

Noise is measured
inail MHz BW
using an R-C filter
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BTl \FJ-4125 13.7V / 25A Switching Supply

WFjg15

Current Point  MAX CURRENT & Points

Current Sink Correction

errar out . A A offset - oyrects SET Amps
status code 50 25.00  Amps 7|50 1-0.0130  when - Amps are read
C— ) I_Init I_End Set Io
SOUrCE - MEASLIRED 0,101 5,003 4,992
‘ Current A Voltage V %0 YoltReg. Average R Y_init v _End Io Calc
— o.003 13.278 4.04 0.11 13.837 13,278 4.992
X Graph Pt [
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MFJ-4125 13.7V /25A Switching Supply

error ouk 2
status code
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I-V PLOT with HP 6632B
and Noise with Fluke 8920A
1, Audet

Starts at 0 Amps up to the MAX CURRENT
Sets votage to 0 V. Current sink mode Dot 2Lzs

MAX CURRENT & Points Current Point . .
Toffset  Current sink correcton
skabus code ')I 3.00  Amps '_,-I 20 50 ’:‘J _0.0130 when - Amps arepread
IBM CTI— 1_Init 1_End Set Io
SOUFCE 5400
AC to DC Adapter MEASURED _ 0.070 3,499
P ‘ Current A Voltage¥ %o Volt Reg. Dynamic R V_init Y_End Io Calc
16V / 3.36A — 3.499 0.065 99,60 4.725 16,265 0,065 3,490
¥ Graph Ploto
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Noise is measured

ina1MHz BW
using an R-C filter Last noise measurement
error out 2|
ckakus code
resaurce name MeaEUI’ed !ﬁ
L RSRLE:INSTR ~| RMS Noise my source
IBM Mate: A5FELS:INSTR = COM3 via USE. 577.1 _I‘
AC to DC Adapter | .. Graph 2 Pt
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Delta Electronics 12V 1.25A AC to DC Adapter

MAX CURRENT & Points Current Point . .

efror auk _ ) I offset Eurre?:gé?lgrﬁu:rectmn

L £ ) orrec
status code #1.30 = Amps 120 20 frJ.l -0.0130 | when - Amps arepread

! I_Init [_End Set Io
source — MEASLURED 0,065 1,300 1288
‘ Current A VoltageV %o VoltReg. Dynamic R Y init v End Io Calc
— 1.200 11.9320 3.19 0.219 12,323 11.930 1.288
Well behaved ! X Graph Floto
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Delta Electronics 12V 1.25A AC to DC Adapter

error ouk 2
status code
rES0UFCE Name dﬁ
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HIPRO

12V / 3.3A
AC to DC Adapter

Note the linear
| -V slope.

Volts

I-V PLOT with HP 6632B
and Noise with Fluke 8920A
1, Budet

Starts at 0 Amps up to the MAX CURRENT
Sets votage to 0¥, Current sink mode Oct, 2023

MAX CURRENT & Points Current Point . -

error ouk . Y I offset Eurre?stSﬁEl?I;'rﬁu;rectlun

g ; i orrec
skatus code ','I 3.50  Amps 'JI 20 20 .’-_’,I -0.0130  when - &mps arepread

40 I_Init I_End Set Io
SOUrCe MEASLURED 0,176 3.501 3490
:" Current A VoltageV %o VoltReg. Dynamic R Y_init Y_End Io Calc
—I =.001 11.808 2.52 0.092 12,114 11.808 3,490
X Graph Pl [
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etrar auk 2

status code

HIPRO
12V / 3 3A Fesaurce name Measured 4
AC to DC Adapter GRERLIINSTR = RMS Noise mV/ source
Mote: ASRLE:INSTR = COM3 via USE, 6.7 ’—Al‘
. |
¥ Graph 2
Higher noise
below 0.7A
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I-V PLOT with HP 6632B
and Noise with Fluke 8920A

Asian Power Devices

Starts at 0 Amps up to the MAX CURRENT J. Audet
AC to DC Adapter Sets votage to 0 V. Current sink mode Oct. 2023
12V / 1.5A
MAX CURRENT & Points Current Point T ink -
error ouk . . 1 offset C;I:r;?:?:f.glil'lr" ml:npn;rectmn
status code r..«'l 1.50 = Amps r.z'l 20 20 :J.I -0.0130 | when - Amps are read
C I_Init I End et Io
SOUFCE MEASLRED 0,075 1.502 1458
:" Current A Voltage¥ %o VoltReg. Dynamic R Y _init v_End Io Calc
— 1.502 12.137 1.77 0.153 12,355 12,137 1.485
X Graph Pliotn
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Asian Power Devices AC to DC Adapter 12V / 1.5A

error auk 2
skatus code
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LG Adapter I-V PI__OT \a};ith HP 6632B
AC to DC Adapter and Noise with Fluke 8920A

5.1V 0.7A Starts at 0 Amps up to the MAX CURRENT 1. Audet
Sets votage to 0 V. Current sink mode Oct. 2023

MAX CURRENT & Points Current Point

Current Sink Correction

error out . \ 1 offset
skatus code :.'I 0.70 Arnps :_a'l 20 20 :,I -0.0130 f\;ﬁ::. C—t s,q?nEst 2:-'; :ead
K — J I_Init I_End Set Io
SOUrCe MEASURED 0.035 0,701 0.655
= Current & VoltageV  %oVoltReg. Dynamic R Wit v_End Io Calc
— 0.701 5.006 0.83 0.063 5.048 5.008 0.688
¥ Graph Ploto [
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LG Adapter
AC to DC Adapter

error ouk 2
=S skatus code
rESOUFCE Name ilemE ] dﬁ
L asRLE:INSTR Rd RMS Noise my source
' \ Moke: ASRLI:INSTR = COM3 via LISE. 7.60
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errar auk

N ETG EAR skatus code
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I-V PLOT with HP 6632B
and Noise with Fluke 8920A
1. ALdet

Starts at 0 Amps up to the MAX CURRENT
Sets votage to 0 V. Current sink mode oct, 2023

MAX CURRENT & Points Current Point . )
_ _ 1 offset Eurre?tgé?lgrﬁpu;rectlun
! A ) orrects
#5.00 - Amps 730 30 :_‘.I -0.0130 | when - Amps are read
I_Init I_End Set Io
MEASURED 0,168 5,002 4.992
Current A VoltageV %o VoltReg. Dynamic R W init Y End Io Calc
o2.002 11.81%8 3.15 0.080 12,203 11.818 4.992
Ploco
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error ouk 2

=kaktus code
NETGEAR soucenane Vs T —
ASRLE:INSTR ~| RMS Noise my _—
AC to DC Adapter pe: asriz:msTr = coms via Lse. S —
12V 5A : -
X Graph 2 e m
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I-V PLOT with HP 6632B
and Noise with Fluke 8920A

Starts at 0 Amps up to the MAX CURRENT 1. Audet
SDK-0601 Sets votage to 0 V. Current sink mode Oct, 2023
AC to DC Adapter
9V 2A errar auk bl CLRRENT # Points Current Point 1 offset Current sink Correction
s y Corrects SET A
stafus code 'JI 2,00 = Amps Z'I 20 20 E‘.l -0.0130 wﬂglfc- s.ﬁ.ml:ls al;nepfead
! I_Init I_End Set o
— = MEASURED 0.101 2,001 1,989
‘ Current A VoltageV %o Volt Reg. Dynamic R Y _init Y End Io Calc
—I 2.001 8,742 6.35 0.312 9.335 8.742 1.989
XY Graph Plocn
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SDK-0601
AC to DC Adapter

9V 2A
errar ouk 2
status code
resource Name Measured 4o
L ASRL3:INSTR ~| RMS Noise mv source —
MNoke: ASRLIGIMNSTR = COMS3 via USE. 124.9 ‘
: _
XY Graph 2 Ploto
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' Samsung Black Portable AC to DC Adapter ETA-P11X
AC to DC Adapter

-
-

Current Point MAX CURRENT # Points Current Sink Correction

error ouk ) 1 offset
' ; .| ¢ Corrects SET Amps
status code 50 2,00 | Amps 750 of-0.0130  when - Amps are read

o 1 Init I_End set Io
SOUrCE MEASURED 0.040 Z.001 1.989

Current A Yoltage ¥ 0o VYolt Reg. Dynamic R Y init Y Erd Io Calc
—] 2.001 5.024 -0.42 -0.01 5,003 5,024 1,989

XY Graph Foco AR
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Samsung Black Portable AC to DC Adapter ETA-P11X
AC to DC Adapter

error ouk 2

status code

Fesource name Measured g E

S0UrCe

LRSS THETR Rd RMS Noise mv
Nake: ASRL3:INSTR = COM3 via USE, 12.09 ’—J‘
' _
Wy Graph 2 e
13.0-
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Low noise. A e e (e aad e e e oAk (e cag o e eai
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— Samsung White Portable 5V-2A /9V EP-TA20JWE
- AC to DC Adapter

Current Point  MAX CURRENT & Points

Current Sink Correction

error ouk ) I offset
skatus code S0 :_,-I 2.00  Amps :,.'I o0 :.l -0.0130 EDhZEEEZ?nEpLAaTepfead
o ) I Init I_End Set Io
=0Lree MEASURED 0,040 2,001 1.989
‘ Current A Yoltage V % VoltReg. Dynamic R Y_init Y End Io Cale
— 2.001 o.037 -1.51 -0.04 4,562 5.037 1.983
¥ Graph Ploco |
Negative
resistance
zone !l
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= Samsung White
= AC to DC Adapter
resource name| Measured
7 SALS: INSTR. ﬂ| PMS Noise my
Moke: ASRL3GINSTR = COM3 via USE. 9,77
XY Graph 2
Low noise.

RMS Noise mY

000 0.

Portable 5V-2A /9V EP-TA20JWE

etror ouk 2

sbatus code

[#] 4D

SOUrCe
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Similar to previous

adapter AC to DC Adapter

Samsung White Portable 5V /1A ETAOU61JWE

Current Sink Correction

Current Point  MAX CURRENT & Points
error ouk _ : 1 offset
status code S0 E,-I 1.00 = Amps :_','I 20 ::;'I -0.0130 fvnhgscfi\?nEstﬁaTepfead
40 I_Init 1_End
SOUFCE MEASLUPED 0.019 1.000
’—J‘ Current A Voltage V % Volt Reg. Dynamic R Y_init V_End
— 1.000 4,957 3.14 0.16 5117 4.957

XY Graph
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Samsung White Portable 5V /1A ETAOU61JWE
AC to DC Adapter

error ouk 2
status code
resaurce name MeaSUI'Ed dh—l
L RSRLS INSTR. | RMS Noise mv sourCE
Mote: ASRL3:INSTR = COMS via USE. 9.88 ‘
' _
XY Graph 2 Pt
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Cheap Portable 5V / 1A Adapter #1
AC to DC Adapter

Current Point  MAX CURRENT & Points Current Sink Correction

errar auk
g : ,I . -_I e Carrecks SET amps
ctatus code S50 ';-I 0.60  Amps o0 - /I-0.0130 when - Amps are read

I I_Init I_End Set Io

sOUrce MEASLIRED 0.020 0,600 0,538
‘ Current A Voltage V %o Volt Reg. Dynamic R Y_init \ End Io Calc
—l 0.600 3,005 -89.85 -2.45 1,523 2,005 0.588

XY Graph Pt
OK up to 0.5A 5.400 -

5.000 -

4,800 -
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AC to DC Adapter

resaurce Name
Measured

L SRLS: INSTR ~| RMS Noise my
Mote: ASRL3:INSTR = COMS via LIS, 100.3

OK up to 0.5A XY Graph 2
VERY Noisy ! 170.0~

Cheap Portable 5V / 1A

Adapter #1

error out 2

skatus

code

[#] b

SOUFCe

B

Pl
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| 1100

RMS Moise mY
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Cheap Portable 5V / 1A Adapter #2
AC to DC Adapter

Current Point  MAX CURRENT & Points

Current Sink Correction

Errar auk
Correcks SET Amps

I offset

stakus code o0 E.-I 0.60 | Amps ;,J o0 1-0.0130  when - Amps are read
K — : I_nit 1_End Set In
source — MEASLIRED 0.020 0,500 0.588
‘ Current A Voltage V %o VoltReg. Dynamic R Y_init Y_End Io Calc
— 0.600 2.749 46.27 4,08 5.117 2.749 0.588
WY Graph oo [
OK up to 0.5A

Volts




E‘ Cheap Portable 5V / 1A Adapter #2
| m— AC to DC Adapter

error ouk 2
skatus code
rEsSOUrCE Name e o
L SRLS:INSTR | RMS Noise my source =
Mote: ASRELI INSTR = COM3 wia USE. 105.1 ‘
' _
X Graph 2 Floto
OK up to 0.5A
VERY Noisy !

RMS Noise mY




sID " Wall Plug Unit #RCA WP2UWR Top USB port

AC to DC Adapter

Current Point  MAX CURRENT & Points

errar ouk : ) I offset Current Sink Correction

’ ; g Carrecks 3ET Amps
ckakus code S0 ':,-I 1.00 = Amps ',.'I S50 :.l -0.0130 when - &mps are read
CON I_Init I_End Set Io
source — MEASURED 0.019 1.000 0,935
Current A Voltage V %o VoltReg. Dynamic R Y_init v End Io Calc
— 1.000 4.950 4.66 0.25 5,191 4.950 0,958
WY Graph oo [
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g »° Wall Plug Unit #RCA WP2UWR Top USB port

AC to DC Adapter

TOP
¢

erraor ouk 2
sbatus code
resoUrCe Name dﬁ
= Measured 7]
Y BSRLS:INSTR ~| RMS Noise mvy — -
Moke: ASRL3:IMNSTR = COM3 via USE. 3 57 ‘
: _
XY Graph 2 Ploto

LOWEST Noise
measured

RMS Moise mY
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Wall Plug Unit #RCA WP2UWR Bottom USB port

Current Sink Correction

S
0l =
& -
AC to DC Adapter
Current Point  MAX CURRENT & Points
Stror out i )| -I St Correcks SET Amps
status code 50 ';-I 1.00 | Zmps ','I 50 :_J.l -0.0130  when - Amps are read
4 I Init I_End Set In
sOUrce MEASURED 0,019 1.000 0,955
‘ Current & Voltage V %o Volt Reg. Dynamic R W_init v End Io Calc
— 1.000 4,964 4,54 0.24 5.201 4,964 0.988
oo

X Graph
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5V Converter @ 12V INPUT (~ $1.50 on EBAY)
DC to DC Adapter

Current Point MAX CURRENT & Points

errar auk I offset Current Sink Correction

Corrects SET Amps

status cade S0 ":,l 1.00 | Amps :)I 20 %JJ -0.0130  when - Amps are read
40 ' IInit I_End Set I
SOUrce MEASURED 0.019 1.000 0,953
:‘ Current A Voltage V % VoltReg. Dynamic R Y_init W_End In Calc
—I 1.000 4.805 6.11 0.32 5.118 4.805 0.988
X Graph

Regulation = 6.1%
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LOW Noise,
decreasing with
increasing current

Generates EMI
in the FM band

FEs0UrCe Name

DC-DC USB 5V Converter @ 12V INPUT
DC to DC Adapter

errar auk 2

status code

[#] 40

Measured

SOUrce

L SRLS:INSTR ~| RMS Noise mV
Mote: ASRL3::INSTR = COM3 via LISE, 3.87 ‘
: _

X Graph 2 Pt [

RMS Noise my

38 i i I I I I i i i i i i i 1 i i i i I I I
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DC-DC 12V Plug Adapter 1A
DC to DC Adapter

Current Point MAX CURRENT & Points

Current Sink Correction

Error ouk . - ._I st Corrects SET Amps
status code S0 1.00  Amps 2|50 J-0.0130  when - Amps are read
K : I_Init I_End Set In
source MEASURED a,mg 1,000 0,933
:‘ Current A Voltage ¥ %o YoltReg. Dynamic R W_init Y_End Io Calc
— 1.000 4,975 3.18 0.17 5.139 4.973 mEEE
XY Graph
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LOW Noise

Generates EMI
in the FM band

FESOUFCE Name

DC-DC 12V Plug Adapter 1A
DC to DC Adapter

error ouk 2

status code

[«f] 4b

Measured

L AsRLE:INSTR | RMS Noise mv source
Mote: ASRLE:INSTR = COM3 via LISE. 556 ‘
' _

XY Graph 2 Picn

RMS Noise mY
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12V Plug Adapter 1A port
DC to DC Adapter

Current Point  MAX CURRENT & Points

Current Sink Correction

error ouk . A ._I offset Correcks SET Amps
skakus code 50 ;nl 1.00  Amps :.J S50 1-0.0130 when - &mps are read
4 ) I_Init I_End Set Io
sOUrCe MEASLURED E,mg 1.000 0. 955
:‘ Current A Voltage V % VoltReg. Dynamic R Y_init Y_End Io Calc
— 1.000 4,942 3.29 0.17 5.110 4.942 D
A Graph Pt g

Volts
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12V Plug Adapter 1A port
DC to DC Adapter

etror ouk 2
ckakus code
rESOUrCE Name Measured dE
i e = RMS Noise mV — 1
Mate: ASRL3INSTR = COM3 via LISE, 6.6 ‘
' _
XY Graph 2 Plcto

LOW Noise

RMS Noise mY

Amps




12V Plug Adapter 2A port
DC to DC Adapter

Current Point  MAX CURRENT # Points

Current Sink Correction

e s | . -I Zisat Carrecks SET Amps

status code S50 '_')I 2.00  &mps :.'I 20 -J-0.0130 when - Amps are read
K I_Init I_Fnd Set Io
sOUrCe MEASLIEED 0.040 2.001 1.989
‘ Current A Voltage V % Volt Reg. Dynamic R Y_init W _End Io Calc
— 2.001 4,788 5.88 0.15 5.088 4,788 1.589
X Graph oo
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12V Plug Adapter 2A port
DC to DC Adapter

errar ouk 2
skakus code
rESaUrCE Name dﬁ
: Measured e
% SRLS: INSTR Rd| RMS Noise my =
Moke: ASRLSINSTR = COM3S via USE, .99 ‘
' _
XY Graph 2 Flato
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