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Introduction =/

* | bought and paid for this Beich CHg720CU electronic load in March 2021
with my own funds to use in my home “lab” and in future YouTube videos

* | received no compensation of any kind for this review, nor did | give Beich
any prior notice of this review

= Alarge part of my motivation for doing this review was to help me
understand the capabilities and limitations of this instrument so | can
deploy it intelligently in future tests

» This is the 15t commercial electronic load | have used

— | have zero experience with other models or brands
= Please leave your experience with other models &/or brands in the comments
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Beich CH9720CU Electronic Load A

Hardware & Firmware Version =
BEICH System Info 25.7C §22:12:46
Model :CH9720CU
Name :Programmable DC Electronic Load

SerialNo :L0-13-16084

Hardware :-¥1.03

Firmware :-¥3.20.1026

Copyright ZBEICH Electronic Technology Co.,Ltd
Instal led :RS232C,USB HOST

€@ Use softkeys to select

S| = | eacx | e |
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Beich CHI720CU Electronic Load =
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Beich CH9720CU Electronic Load

Published Measurement & Setting Specifications

Setting
Accuracy

Measurement
Accuracy

Range

Accuracy

Resolution

ChrisGrossman.com

Load accuracy

0-36V

0.05%+0.03%FS )

1mV

0- 360V

0.05%+0.03%FS )

10 mV

0-3A

0.05%+0.05%FS )

0.1 mA

0-30A

0.05%+0.05%FS )

1mA

Rated voltage
mode

1.5V -36V

0.05%+0-03%FS

1mV

1.5V - 360V

0.05%+06:63%F

10mV

Rated current
mode

0-3A

L E

0.1 mA

0-30A

0.05%+0.05%
0.05%+0-05%F

o
JA
(v}

C
o}
EC
o>
CC
=

=
4
\
7
~
P
3\
¥

1mA

Rated
resistance
mode

(When input voltage and
current value=10%FS)

0.05Q -5Q

+ ( 0.2%+0:2%

r
I

0.001Q

0.5 Q -50Q

+( 0.1%+0-1%F

0.010

5Q -500Q

+ ( 0.1%+0.1%

0.10Q

5000 - 5KQ

+( 1%+1%

10

Rated power

mode
(When input voltage and
current value>10%FS)

0-50W

+ ( 0.1%+0.

/

1 mW

0-150W

0-300W

=)

7

-~
+ ( 0.1%+0.1%
+( 0.1%+0.1

Voltage
measurement
accuracy

0-9.9999V

0.05%+6:

10.000 -99.999V

0.05%+0.

oLE

100.00 - 360.00V

/.

Current
measurement
accuracy

0-9.9999A

0.05%+06:

(3]
(4]

10.000 - 30.000A

N0,
U/
03
0.05%+06-03
nec
UJ
nr
uo

0.05%+06:

(¢}
7
o/
7
0,

/

/0
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Beich CH9720CU Electronic Load

Published Measurement & Setting Specifications

Setting
Accuracy

Measurement
Accuracy

Range

Accuracy

Resolution

ChrisGrossman.com

Load accuracy

0-36V

0.05%+0.03%FS )

1mV

0- 360V

0.05%+0.03%FS )

10 mV

0-3A

0.05%+0.05%FS )

0.1 mA

0-30A

0.05%+0.05%FS )

1mA

Rated voltage
mode

1.5V -36V

0.05%+0-03%FS

1.5V - 360V

0.05%+06:03%F

Rated current
mode

0-3A

L E

0-30A

0.05%+0.05%
0.05%+0-05%F

o
JA
(v}

C
o}
EC
o>
CC
=

)
4
\
7
~
P
3\
¥

Rated
resistance
mode

(When input voltage and
current value=10%FS)

0.05Q -5Q

+ ( 0.2%+0:2%

r
I

0.5 Q -50Q

+( 0.1%+0-1%F

5Q -500Q

+ ( 0.1%+0.1%

5000 - 5KQ

+( 1%+1%

Rated power

mode
(When input voltage and
current value>10%FS)

0-50W

+ ( 0.1%+0.

/

0-150W

0-300W

=)

7

-~
+ ( 0.1%+0.1%
+( 0.1%+0.1

Voltage
measurement
accuracy

0-9.9999V

0.05%+6:

10.000 -99.999V

0.05%+0.

oLE

100.00 - 360.00V

/.

Current
measurement
accuracy

0-9.9999A

0.05%+06:

(3]
(4]
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N0,
U/
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Beich CH9720CU Electronic Load A

Modes of Operation

Basic Modes
Constant Current (CC)

Constant Voltage (CV)
Constant Resistance (CR)
Constant Power (CP)
Short

LED Simulation

Battery Discharge Test
— 1-3 currents or constant resistance

Transient
- slewing between 2 currents

©2021 Chris Grossman

Extended Modes
Scan Test

— Sweeps Current or Voltage

cCC+CV

— Attempts to start in CC mode, if it can not
stabilize it switches to CV mode

CR+CV

- Attempts to start in CR mode, if it can not
stabilize it switches to CV mode

List Mode

— Asequence of CC, CV, CR, or CP tests with
pass/fail limits

File List (save all instrument settings)
- 100 tointernal memory
- 450to USB drive

Firmware update 8




Beich CH9720CU
LED Simulation

Electronic Load
Mode

ChrlsGrossman com

BEICH LED Test 24.6C §21:56:00
("LED vo : N LED lo : 0. 0050?'*
|_LED Coff: 0.0050_ _ _ _ _ _ _ _ _ _ _ _
|’6'. 04719\ 5.00000

0. 2142#.: 0. 25924
\
lL2_95l‘_'U values
OUse number keys to input data

=l | savescal Back |

U vow 1 Blog ) |

4 in series :TV LED tape
E 1111
SR

\
=]
|
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2"d parameter display

| | | [T ]
S e g ///,/ /
=]
=t 7
ChrisGrossman.com

DEICH System Menu  Rmt 21.1T §22:55:58
N oad_Setup) 02.Limit Setup

data save interval 03. System Setup 04.File List

— 05.Battery Test Set 06.Tran Test Set _ 450 on USB drive
m———’/—’ 07.List Test Set 08.Scan Test Set
attery discharge test setup o \W

09.LED Test Set 10. System Info ransient test setup
LIST test setup 11.Calibration 12.Firmware Update

LED simulation setup € Move Cursor or put two numbers to enter submenu

to this test, it is not part of

<:| ] |:"> 1 ] BACK ] ENT 1 the main test selection

asks for password

Press the SET key on the keypad do get to this menu
Use the dial selector to select a sub menu and press the dial to
enter the sub menu

10
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ChrisGrossman.com

REMOTE HON__| AUTO OFF  :OFF

CURR RANG :LOW MAX CURR  :3. 00004
YOLT RANG :LOW MAX YOLT  :36.000¥
ON YOLT :OFF MAX POW 2300. O0H
OFF YOLT  :OFF RISE RATE :0.05004/uS

CRMODE : CC FALL RATE :0.0500A/uS
m TEST SPED :FAST SCND PARA :LIMIT
or CV, CCis defau

€ Use 'ENT' to set remote sense

== | Back | entRYTEST|

\ BEICH Load Setup Rmt 21.1T { 22:56:00
“Joadturns on when V>
“oad turns of whenV<s

current, & power

or
| have left mine on FAST

11
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BEICH System Setup Rmt 20.6C #09 35:25

THEME HRED TR1G SOURCE:MAN
LANGUAGE  -ENGLISH COMM MODE :-RS232C
POWERON SET:LAST LOCAL ADDR :8

KEY SOUND :ON BAUD RATE :9600

KEY LOCK  :OFF MULT| MODE :SEPAR !!4!!!57!!!
KNOB LOCK :OFF DEFAULT SET:RESET ‘
DATE :2021-04-06 ACQUIS FREQ:001 .
use TIME 09:35:24 on the RS232

€ Use 'ENT' to select skin

SR | e

stored profile for

clock L 1 default power -up

Rate at which data is written to the USB drive
0.1 second steps
Range: 0.1 secods to 10 seconds

©2021 Chris Grossman

ChrisGrossman.com
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Beich CH9720CU Electronic Load A

=)

Color Themes =

ChrisGrossman.co m

BEICH Meas Display 2423 21:57:39 BEICH Meas Display 24 3C 21:58:01
V: 5.9289V w5 V: 5.9306V uwr 5%
| : 2.9991A v Fan | - 2.9991A ur {300
P: 17. 781W v 5 P: 17. 786W v {ouo

© s = 3.00004 © s = 3.00004

= v-seT | pseT | moRe | cc | : V-SET | P-sET | MoRE | cc |

13
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Beich CH9720CU Electronic Load A

Pass/Fail Test Limit Setup

YOLT HIGH BT LMT DISP  :ON

VOLT LOW  :0.0000Y LMT BEEP  :OFF

CURR HIGH :3.00004 VOLT JUDG :OFF T

CURR LOW  :0.00004 CURR JUDG :OFF -

POW HIGH  :300.00W POW JUDG  :OFF \W
not being used POY LOW :0. 0000w N urrent limits

Use Power limits

€ Use number keys to input data

== | Back | EnTRYTEST]

The load will display PASS in green or in red based on the limit values

The limit values have no effect load operation except for the pass & logic fail signals on the rear connector
If the load looses lock it will not show PASS or FAIL

©2021 Chris Grossman




Beich CH9720CU Electronic Load Y
Noise in the Load Current =/

* There is switching noise in the current the Beich load draws

* |t seems to be worst at around 1 Amp
— In comparison the magnitude of the current being drawn

* [t seems to have no effect on the DC readings or average
current
— On the values measured by the load
— On the values measured by external meters

* The current noise is concerning if you are using the load to
make noise and/or ripple measurements of a power supply
since it may contribute to the values you measure

* The following examples are at the approximately at worst case
current

©2021 Chris Grossman




Beich CH9720CU Electronic Load
Current Slew Rate Control

The current slew rates can be set for turn-on, turn-off, & transient test

The same slew rate range is available for:
- transient test mode

- turn-on & turn-off

— rate settings are independent

The settable range is:
— 0.6000 A/ps to 0.0006 Afus (600A/msto 0.6A/ms) (600KA/s to 60o0mA/s)

The usable setting range is:
— 0.1000 A/ps to 0.0006 Afus (100A/ms to 0.6A/ms) (100KA/s to 600mA/s)

The actual slew rates are ~50% faster than the setting values
- 0.1500 A/ps to 0.00093 A/us (150A/ms to 0.93A/ms) (150KA/s to g30mA/s)

©2021 Chris Grossman
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b 2. 00msS Delay:-10.0ms

T e b L
f — == =T
[ = i [ ol

=a sllMSals
Curr 14 Ohpts

I 1

== | =5
— Cwy . Tasp + Tgya + Wy +Wp Edge  ([EED)
:4 I8y e tgin : o O
I i ) | - e
A — . iy,
1 LA2B T ate . x\ I i
! i | # \ 4 | CISED
: # ' : Y \ 100%  1.00A/
i l'llll I'.;' | ll.l'.- i 'HI:":I.'&\.
| F | I
1 IIII.I "l“‘lll‘-. | # 7
! 4 . & )
| & . [ \
. ' II.".I
I : [
)\ ‘x k.
: 4 - =.926.Als \ : # <
# i 5.4ms , I y 5
: F = 0.000926 A/us : j \"-.l"-.‘_
| II"'x : # BEICH Tran Test 23.8C §21:35:07
1 \ I i MEAS DISP :CLOSE TRAN MODE :CONT
| # I WA ! j LEVEL A :0. 0000A WIDTH A :2.000ms
! e / LEVEL B :5.00004 WIDTHB  :2.000ms
%— " [ TIME A TO B:0. 0006A/us TIME A TO B:0.0006A/us
Peaszure [tem  Current Mean Fuli b M EF otd-Dew | =0_ OOOOA
Rise[4] 4 35ms 4 30ms 4. 15ms 4 36ms g3, 12us
Fall[4] 4 .07 ms 4. 02ms J.8bms 4.058ms 79.52us o
Freg[4] B3.74Hz B3.76Hz G5 B5Hz B3 .92Hz 43.85mHz 54 17
+Duty[4] 50.09% 50.32% 50.06% 50,57 % 0.26% A4 ] } | ek | ster |




Measure ltem
ERIRY
Hise[d]
Fin[d]
Fall[4]

Current
3044
F3.10us
-B0.00mA,
71 96us

fean
3054
F3.05us
-B0.99mA,
72 7%us

Uil M 100us/ Delay:-500us

flin
30248

F2 0208
-80.00mA,
71.40us

Ml

3. 104,

Fd 0Tus
-B0. 00 mA,
74 22us

otd-Dey
14.02 A,
aRY . 13ns
4 35mA,
4582 79ns

©2021 Chris Grossman

f=128020kHz

Sa 1.00G5afs

Curr 1. 40Mpts

-1.50A,

TIME A TO B:0.0200A/us

ﬁ§V=5.0289V

BEICH  Tran Test 25. 6¢ 8 11:46:46
MEAS DISP :CLOSE TRAN MODE :CONT
LEVEL A  :0.0000A WIDTH A :0.300ms
LEVEL B :3.0000A WIDTH B :0.300ms

TIME A& TO B:0.0200A/us

|=0. 0000A

15
180

18

| Back |

18

|




Measure ltem

=wld]
h"f-:-'.l-\.i‘ij

Hise[d]
Fin[d]

Fall[4]

30448
d3.43us
-B0.00mA,
a7 .32us

S0 M 100usd Delay:-S00us

©2021 Chris Grossman

f=149410kHz
=a 1.00E5als

Curr 1. 40Mpts

Edie
i

i M
' 17 0mA

50X S00mA/

AR e
a79.98ns

H2.91maA  -80.00mA

-60.00mA,

735.03ns

Zb

TIME A TO B:0.05004/us

cc V=3. 0289V

\ -1.804,
BEICH Tran Test 25.5¢C §11:45:43
MEAS DISP :CLOSE TRAN MODE  :CONT
LEVEL A :0. 00004 WIDTH A :0. 300ms
LEVEL B :3. 00004 WIDTH B :0. 300ms

TIME & TO B:0.05004/us

|=0. 0000A




Measure ltem

T
h"f-:-'.l-\.i‘ij
!--'I =T, :h' 4]
Pﬁl h|—| I

F3|[x.c_

I8 b 100us/ Delay:-500us

<0.145 A/

130 A/}

Current

3.044
25 90us

-60.00mA,

28.88us

fean
3044
2h.07us
-B1.7BmA
28.73us

flin Pl
30248 3. 104,

20 20us 27 78us
-80.00mA  -B0.00mA,
27 BZus a0 .0Bus

otd-Dey
10.7ams,
293.03ns
5.6/ mA

440 50ns

©2021 Chris Grossman

f = 158758kHz

S g

ma 1.00Gsals
@01 { e dDMptS

4

Al EEIEImﬂ'-.-“
-1.50A,

BEICH Tran Test 25,30 B11:44:51
MEAS DISP :CLOSE TRAN MODE :CONT
LEVEL A :0. 00004 WIDTH A :0.300ms
LEVEL B 3. 00004 WIDTH B :0.300ms
TIME A TO B:0. 1000A/us TIME & TO B:0.1000A/us

co V=5. 0289V

12

=

|=0. 0000A

1i0

| Bk | ]




63596 kHT
L PR e L |

©2021 Chris Grossman =

ma 1.00GSals
Curr 1. 40Mpts

I8 M 100us/ Delay:-500us

-1.50A,

€011 AuS

BEICH Tran Test 25.3C §11:43:06

Measure ltem

T
h"f-:-'.l-\.i‘ij
!--'I =T, :h' 4]
Pﬁl h|—| I

F3|[x.c_

Current
3054,

22 B1us
-B0.00mA,
24 97 us

fean
3044

22 5dus
-B4 . BOmA,
25 2508

flin
30248

22 02us
-80.00mA,
24 3dus

Ml

3. 104,

22 90us
-B0. 00 mA,
25 96us

Etd-Dev

14 .09,
189.12ns
a.42ma,

aB4.11ns

MEAS DISP
LEVEL A
LEVEL B

:CLOSE

0. 00004
3. 00004
TIME A TO B:0.2000A/us

co V=5. 0281V

10

TRAN MODE
WIDTH A
HIDTH B

TCONT
:0.300ms
:0.300ms

TIME A TO B:0.2000A/us

|=0. 0000A

1']'0

100
10

| Back |

21
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Measure ltem
Max[4]
Hise[d]
Min[4]
ETEY

M 100us/ Delay:-500us

©2021 Chris Grossm

.................. a0 S00maAS

Current
2044
22 .8%us
-B0. 00 A,
20 0bus

11.62mA,
166.BaSns 16

-65.99maA  -80.00ma  -B0.00mA,

TIME A TO B:0.600C4/us

= V=5. 0281V

-1 804
BEICH  Tran Test 25.2¢ B11:42:16
MEAS DISP :CLOSE TRAN MODE :CONT
LEVEL A :0.0000 WIDTH A :0.300ms
LEVEL B :3.0000 WIDTH B :0.300ms

TIME A TO B:0.60004/us

|=0. 0000A

“IE!0

74.72ns 16 ]

| Back |

22 1




Beich CH9720CU Electronic Load

Current Turn-on Anomaly =/

The current turn-on anomaly occurs when the current is being ramped up
when first turned on

- When any load mode starts
— At the start of the 15t cycle of a transient test

Only occurs on starts CCITIHIKC a DIQ
— Shutdowns behave as expected ue but on

— Transient mode works fine after the start of the 15t cycle

SsNou e aware
Manifestations of it

— Delayed start with initial fast rise-time

— Stepped start

| have not observed any current peaks during turn-ons or turn-offs

©2021 Chris Grossman
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SIGLENT M 200ms/Delay-10.0ms ©2023 Chris Grossman f=10Hz
] u‘: . Sa s00MSars

Transient Start-up Waveform i

Sp— Edge
L

100%  1.0047

-3.004,
4
BEICH Tran Test 23.8C 821:35:07
MEAS DISP :CLOSE TRAN MODE :CONT
LEVEL A :0. 00004 WIDTH A :2.000ms
LEVEL B :5. 00004 WIDTH B :2.000ms

TIME A TO B:0.0006A/us TIME A TO B:0.0006A/us

V=12.184V  |=0. 0000A

on o

©2021 Chris Grossman ] 1 ] BACK } S%gRT 1




SIGLENT

TRIGGER

Type

Edge

rc-:-’“"

|'_|

Max[4]=3.004

Source

—H4

M 5EI Ous! Delay:-200us

Holdoff Close

©2021 Chris Grossman

B

Coupling

Moise Reject

Cff

f<= 10Hz
oa 1.00G5afs
Curr ?DDl{pts

=

P

25




SIGLENT

CURSOR

M EIIIIIIus;r Delay:-2.00ms

B = [
|.;_-=_.5_'-;_.-.!

]=1.86ms

©2021 Chris Grossman

f=10Hz
=a 1. 00G5ars
Curr 7 .00Mpts




SIGLENT 51 M 1.00ms/ Delay:3.00ms ©2021 Chris Grossman f< 10Hz
- Sa 1.00G5als
Curr 14, Dhﬂpta

nt Mode Turn-On Anor

©2021 Chris Grossman f‘:




Beich CH9720CU Electronic Load //4%
Saving Data & Screen Shots to a USB drive Ei;;m

= The ability to save data to the USB drive is one of the best features of this load

Data can be saved to a USB drive anytime the load is enabled

It saves Voltage & current reading plus a time-stamp per line in a CSV file

The sampling rate is variable in 100 milli-second steps

- Range is 100 milli-seconds (10 samples/s) to 10 seconds (1 sample/ 10 seconds)
— The data save rate is set in the System Setup menu

BMP screen shots can be saved anytime the data save mode is not active

| have issues with the time-stamps and data format in the CSV files
— Itis still incredibly useful as is
- | will detail my concerns in Part Il of this review

©2021 Chris Grossman
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Beich CH9720CU Electronic Load
Battery Test Set-Up Screens

Constant Resistance Mode

Constant Current Mode

BEICH BatTest Setup Rmt 20.6C 8 09:35:47 BEICH BatTest Setup Rmt 20.6C 8 09:35:52
DISCHAG MOD: RGN CURYE FREQ :10 S DISCHAG MOD:ENwH CURYE FREQ :10 S
BAT RES 5. 00000 END YOLT 0. 0000¥ BAT CURR 1 :0. 10004 END YOLT 1 :0.9500Y
BAT CURR 2 :0.0000A END YOLT 2 :0.0000Y
BAT CURR 3 :0.00004 END YOLT 3 :0.0000Y

€ Use 'ENT' to select

€ Use 'ENT' to select

& | = | savescad

©2021 Chris Grossman

BACK W ENTRYTEST]

& | 5 | savescad

BACK } ENTRYTEST}

29




Beich CH9720CU Electronic Load
Battery Test Set-Up Screens

Constant Resistance Mode

Constant Current Mode

BEICH BatTest Setup Rmt 20.6C 8 09:35:47 BEICH BatTest Setup Rmt 20.6C 8 09:35:52
DISCHAG MOD: RGN CURYE FREQ :10 S DISCHAG MOD:ENwH CURYE FREQ :10 S
BAT RES 5. 00000 END YOLT 0000Y BAT CURR 1 :0. 10004 END YOLT 1 :0.9500Y
BAT CURR 2 :0.0000A END YOLT 2 :0.0000Y
BAT CURR 3 :0.0000A END YOLT 3 :0.0000Y

voltage discharge graph and can be different than

the time between points written to the USB drive

€ Use 'ENT' to select

N

Number of points on graph or USB
data file is limited to 22¢ = 65,536

©2021 Chris Grossman

© Use ENT‘Seect L
o> | savescalll BACK | ENTRYTEST] <= | savescal  Back ENTRYTEST

end voltages must
decrease

|=V=0 steps are skipped Vi>V2>v3
30




150 Constant Resistance Discharge

1.6

1.4 I

1.2

Battery Voltage (Volts)

Voltage —Energy —Current Capacity

Power

/ =
/,/
P
0.4 p 1 L | L ! T s s e el
2 A 6 8 10 12 14

©2021 Chris Grossman

Time (Hours)

— 1200

1+ 1000

+ 200

REE

Harbor Freight AA Heavy Duty (Zinc Chloride) Battery ==t

PEE’,:::Z _

ChnsGross

(mW)

Energy (mWh), Current Capacity (mAh), Power

man com
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250mA Constant Current Discharge

Voltage —Energy —Current Capacity Power
1.6
1.4 7 .
. ////
S // —
o
2 -
&
L 1~
=0 7 =
;0 6 ,////
(]
m o.4 %,/
0.2 §§5
0
0 0.25 0.5 0.75 1 1.25 1.5 1.75 2 2.25 2.5 2.75
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Time (Hours)

l
[ 4 L]

Harbor Freight AA Heavy Duty (Zinc Chloride) Battery ,(/2%

,4//

F::’”"' = / /l

ChrisGrossman.com

()} ~ 00}
o o o
o o o

()
o
o

B N w -~
o o) o) o)
o o (@) (@]
Energy (mWh), Current Capacity (mAh),
& Power (mW)

(@)
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AA Panasonic Enloop NiMH Battery

100mA Constant Current Discharge =

Voltage —Energy —Capacity

O_IIIIIIIIIIIIIIII

10

12

Time (hours)
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14

16

18

20

Battery Cpapacty (Ah) & Energy (Wh)

ChrisGrossman.com

BEICH Batt Test Rmt 25.6C #20:08:39

DISCHAG MOD: CC CUR?E FREQ 10 S

0_1000A
BAT CURR 2 -0.0000A
BAT CURR 3 :0.00004

END VOLT 2 0. OOOOV
END YOLT 3 :0.0000

1.1399¥ 0. 08460
0. 0000A 1.9570AH R??
0. 0000H 019h34m12s
g
| rorM | pause | Back | samt |
Batt Chart 8 20:08:30

BEICH Rmt 25.6C

0 18:40:00 37:20:00

?3

| | pause | Back |
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