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Attention :
1.

HYCON Technology Corp. reserves the right to change the content of this datasheet without further
notice. For most up-to-date information, please constantly visit our website:

http://www.hycontek.com .

HYCON Technology Corp. is nhot responsible for problems caused by figures or application circuits
narrated herein whose related industrial properties belong to third parties.

Specifications of any HYCON Technology Corp. products detailed or contained herein stipulate the
performance, characteristics, and functions of the specified products in the independent state. We
does not guarantee of the performance, characteristics, and functions of the specified products as
placed in the customer’s products or equipment. Constant and sufficient verification and evaluation
is highly advised.

Please note the operating conditions of input voltage, output voltage and load current and ensure
the IC internal power consumption does not exceed that of package tolerance. HYCON Technology
Corp. assumes no responsibility for equipment failures that resulted from using products at values
that exceed, even momentarily, rated values listed in products specifications of HYCON products
specified herein.

Notwithstanding this product has built-in ESD protection circuit, please do not exert excessive static
electricity to protection circuit.

Products specified or contained herein cannot be employed in applications which require extremely
high levels of reliability, such as device or equipment affecting the human body, health/medical
equipments, security systems, or any apparatus installed in aircrafts and other vehicles.

Despite the fact that HYCON Technology Corp. endeavors to enhance product quality as well as
reliability in every possible way, failure or malfunction of semiconductor products may happen.
Hence, users are strongly recommended to comply with safety design including redundancy and
fire-precaution equipments to prevent any accidents and fires that may follow.

Use of the information described herein for other purposes and/or reproduction or copying without

the permission of HYCON Technology Corp. is strictly prohibited.
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1. DCmV

Due to high ADC input impedance, it is easily to sense 50/60Hz signal of the air that leads
to unstable reading value after the testing probe was connected. It is recommended to
connect inputlOM (2 to ground to reduce input impedance of DMM mV range.

The network configuration of 50mV and 500mV is similar. When measuring 50mV, it uses
built-in OPA to amplify signal for 10 times then processing it in ADC.

Main function of chopper is to reduce DC Offset. When OPA measures DC, it is advised to
open ADCL1 Pre-Filter.

1.1. Input Network Configuration
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1.2. DC50mV Measurement Network Configuration
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2. ACmV
Due to high ADC input impedance, it is easily to sense 50/60Hz signal of the air that leads
to unstable reading value after the testing probe was connected. It is recommended to
connect inputlOM (2 to ground to reduce input impedance of DMM mV range.
The network configuration of 50mV and 500mV is similar. When measuring 50mV, it uses
built-in OPA to amplify signal for 10 times then processing it in ADC.

2.1. Input Network Configuration

30K

VOLT/OHM/
CAP/DT

O—

bl

HYGON
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5pF

‘ OHM/CAP/Cortinuity/Diode/mV Volt ‘ 8‘
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— o
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VREF
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VDS<17>
VDS<16>
VDS<15>
AGNDP<9>
AGNDP<8>
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VDS<1>
VDS<2>
VDS<3>
AGNDN<9>
AGNDN<8>
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WA TR
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el
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2.2. AC50mV Measurement Network Configuration
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2.3. AC500mV Measurement Network Configuration
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z o z (e}
by 7 N N
it —
oPs<1> ops<2> & & 4 8 &
] 1 s - b & @
IN_OP1 IN_OP2 oPs=2> 0P20 o o a a o
SENSE>— - SENSE>— " o
FB>— FB>—|
RLU>—| RLUS—]
AGND>— \ux AGND>—  mux
PB <0>>—| PB<0>>_|
PB<1>>] s PB<1>>—| VDD > vDsc<17:1>
OPCHP<1:0>:10
PB<2>>— PB<2>>— RG] RV‘:BQQ I » \Ds<17:1>
10k PB<8>>— PB<3>>—| N> Conordor1 [~ AGNDP<9.0>
PB E—}PB<3> SOP1P<2:0> SOP2P<2:0> ENVS—P |—» AGNDN<9:1>
com AGND
ENREFO
mAA A ok Vottage =0.5VDDA Bandgep REFO
- <1> b—}PB<1> VAGND<1:0>:00=9{ Reference AGND ENREFO—p|{ voltage MUX > REFO
Generator 2 Reference| pp <>
99 ~=12v
SREFO
) AGND °
099 g B
001 lJ:IT
AGND VSs AGND

ADF

oP109— ADFIP

OP20>—
PB<4>>—
PB<7>>—

SADFIP<1:0>

ADFCHP

MUX —»AD2IP

RLU>—| ADFIN

AGND >—
PB<3>>—
PB<5>>—

SADFIN<1:0>

MUX —»AD2IN

ADFRG
ADFIG[1:0]:00

X AAD

Sl:x1/2,x1,x3/2,x2

+ VRix1x1/3 -

VR¥ VR
FB>—| ADFRP RLU>—| ADFRN
REFOD— pux » ADFVRs AGNDD— iy
VREF>—| PB<3>>—
PB<6>>— PB<5>>—|
SADFRP<1.0> SADFRN<L:0>

© 2024 HYCON Technology Corp
www.hycontek.com

LPFBW<2:0>:111

—» ADFVR-

ADFO SR[2:0]:000 AVGO<18:0>
X

o
s HPF
ES FAST ADC X*X
= n X
g

ADCIF

Interrupt
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HY313X Configurations HVC\’.'\"
(For HY3131-AK02) HYCON TECHNOLOGY

3. DCV
30K resistor and 5pF capacitor of the input end is for the use of ACV frequency

compensation. When DCV is not in use, it is recommended to connect to ground and its input
divider of voltage range is shown in below equation :

1.11IMQ  Vin

1.111MQ+10MQ 10
101.01kQ  Vin
101.01kQ+10MQ 100
10.01kQ Vin

500V_Range = Vinx =
10.01kQ+10MQ 1000

1000V_Range = Vinx— K3 __Vin
1kQ+10MQ 10000

5V_Range = Vinx

50V_Range = Vinx

HY313x has two sets OPA that can be used to amplify 10 times of signal, realizing 500mV
measurement by collocating with 5V network configurations.

3.1. 5V Input Network Configuration

SpF
Psg < VREF
PAK9> — —< VDS<17>
svso1 JVREF VREF
S L . wer] millvewe —
b = < ps<is> VDSC<16>>—|VRH
559 | < AGNDP<g>  VDSC<13>>—|
30k 0.1uF psa § 8 YR < AGNDP<8> VDSC<ll>>—{
A PAte> g 2 2 \¢ | < AGNDP<7>  VDSC<10>>—|
bss w1 | < AGNDP<6>  VDSC<9>>—|
VOLT/OHM/ Fss | < AGNDP<0>  VDSC<8>>—| ENCP
CAPIDT sss MU L \ps<1>  VDSC<7>>—] ¢
1om — pS7 < vps<2> PBT>>—
O —WV—E 7> : | <  DS<3> AGNDP<6>>—| p. »—» CPHO
os7 ! < AGNDN<9> AGNDP<5>>—|
il | < AGNDN<g> AGNDP<4>>—|
87 cPo —»| L < AGNDN<7> AGNDP<3>>—|
PA%6> PSG»—« 2 © ia FUVR<3:0> —p < AGNDN<6> AGNDP<2>>—
e & \& \s SMODE<3>—»| < PB<7> AGNDP<1>>—|
—1—4¢ '» ‘o
FS6 ° AGNDP<0>>—|
SS6 AGNDN<1>>—
10M oss AGND VSS VDD Y,
VM PALS> 4 o SCPH<3.0>
| Vi
~ 1 a SENSE>— IN.CWP
Fes FUVR 3§ 4 gl
sS85 - by
1007 P 245,858 <0 38 VREF OP10>—|
o Pape - M 98688302 PB<O>>— i g Latch [-» CPO
oSt ¢~ 0 03666688 00000X VDS<17> PB<1>>—|
Foa
00010X VDS<16> RLD>—
1.41M s 0501x 3000000 00100X VDS<i5> PB<3>>—
0—'\/\/\,—@3> 0010X| 0100000 00110X AGNDP<9> PB<4>>—
N S 0011X| 0010000 01000 X AGNDP<8> SCPI20s
FS3 o 8}82??381888 01010 X AGNDP<7> ’
101k ss3 ps 0110X 0100110 8 1 i 2 g § igk“ggzgz psce2>>— VRL_CWP ENCP
AN Pake> —4 0111x) 0010101 VDSC<5>>—]
100X0/ 0000000 10000X VDS<i> Nesoeg v
psz 1Y 100X1 1000000 0010 S<2> >
1 10X VD VDSC<8>
Fs2 b — 101X0 0100000 > CPLO
ss2 101X1/ 0010000 10100X  VDS<3> VDSC<9>>—|
1001K pst 110X0[ 0001000 10110 X AGNDN<9> VDSC<10>>—|
AN PakL> - 110X1 1001000 11000 X AGNDN<8> VDSC<1155—]
bst n 111X0 0100110 11010X AGNDN<7> PR <tm|
FreipTe Fst 111x1/ 0010101 11100 X AGNDN<6> AGNDN<e>>—| MUK
N N ss1 11110X| PB<7> AGNDN<5>>—|
3 ) P | X 00010 VDS<17> AGNDN<4>>—|
I PP e X00011 VDS<l> AGNDN<3>>—|
£ > £so >FB X 00110 VDS<i6> AGNDN<2>>—|
2 2 sso » SENSE X00111 VDS<2> AGNDN<1>>—
q|| |E : g X01010 VDS<I5> AGNDP<0>>—
g § :fa"'“"a"ay X01011 VDS<3> AGNDP<1>>—
£ 3 = X 01110 AGNDP<9> e
Q = ACC<6:0> N X 01111 AGNDN<9>
2 5 »RLU X 10010 AGNDP<8> PB<8><—’—|E 8>
g =ro SMODE<5> X 10011 AGNDN<8> SDIO 100K
i LRLY e~ 1 X10110 AGNDP<7> \ AGND
1] ! Ak X 10111 AGNDN<7> PBRO> Y
PTG+ 100 ] X 11010 AGNDP<6>
Rlo e~ . X1101 1 AGNDN<6>
] g X 11110 AGNDP<0>
L= | X11111 PB<7>
—»RLD
© 2024 HYCON Technology Corp APD-DMMO011-VO1_EN
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HY313X Configurations
(For HY3131-AK02)

3.2. 50V Input Network Configuration

5pF

30K
30k 0.1uF
PA:
VOLT/OHM/
CAP/DT
10M

=1
O——wzZm

HYGON

HYCON TECHNOLOGY

84
84 amevs|
[—
SSAS
G o]

dans

—»RLD

VSS VDD
T
SQAS_ODZEQ 0088812
0> 5 3666633
0000X 0000000
0001X 1000000
0010X 0100000
0011X 0010000
0100X 0001000
0101X 1001000
0110X 0100110
0111X 0010101
100X0[ 0000000
100X1 1000000
101X0[ 0100000
101X1) 0010000
110X0[ 0001000
110X1) 1001000
111X0[ 0100110
PTC({2)PTC| 111Xx1/ 0010101
=
5 )
S 8
s IERN
sl |2 »>FB
g = ss0 » SENSE
> 3 capacitor array
E % A,/.,%}_/V
15 s ACC<6:0> N
E g » RLU
<5>
§ '_R_|U SMODE<S:
z LRLY e~
3
— & h AGND
PTC+100 z
RLD s
L= |

VREF

CPO  —p|
FUVR<3:0> —
SMODE<3> —p|

VREF

MUX

VDS<17>
VDS<16>
VDS<15>
AGNDP<9>
AGNDP<8>
AGNDP<7>
AGNDP<6>
AGNDP<0>
VDS<1>
VDS<2>
VDS<3>
AGNDN<9>
AGNDN<8>
AGNDN<7>
AGNDN<6>
PB<7>

WA TR

FUVR

A
el
=)
v

SMODE<3>

VREF

XXXXXXXXXXXXXXXXPRrPRPPRPRPREPRPPOOOOOOOO
PRRPRPRPPRPPOOOOOOOORRFPREPRPOOOORRRERROOOO
FRPRPRPOOOORKHRHRROOOORHROORRPROORRLROORRLROO
FPOORRPROORROORHLROORORORORORORORORO

RPRPRPRPPRPEPPRPPPRPPPRPRPOOO0OOCOOOOOOOOOOOO

VDS<17>
VDS<16>
VDS<15>
AGNDP<9>
AGNDP<8>
AGNDP<7>
AGNDP<6>
AGNDP<0>
VDS<1>
VDS<2>
VDS<3>
AGNDN<9>
AGNDN<8>
AGNDN<7>
AGNDN<6>
PB<7>
VDS<17>
VDS<1>
VDS<16>
VDS<2>
VDS<15>
VDS<3>
AGNDP<9>
AGNDN<9>
AGNDP<8>
AGNDN<8>
AGNDP<7>
AGNDN<7>
AGNDP<6>
AGNDN<6>
AGNDP<0>
PB<7>

VDS C<16>>— VRH.CMP

VDSC<13>>—|
WDSC<11>>—|
VDSC<10>>—|
VDSC<9>>—|
VDSC<8>>—{
VDSC<7>>—|
PB<7>>—
AGNDP<6>>—|
AGNDP<5>>—
AGNDP<4>>—
AGNDP<3>>—
AGNDP<2>>—|
AGNDP<1>>—|
AGNDP<0>>—|
AGNDN<1>>—

MUX

ENCP

j—»—» CcPHO

SCPH<3:0>

SENSE>—{ IN.CMP

OP10>—|
PB<0>>—|
PB<1>>—|

RLD>—
PB<3>>—|
PB<4>>—

MUX

Latch CPO

SCPI<2:0>

VDSC<2>>—
VDSC<5>>—|
VDSC<7>>—|
VDSC<8>>—{
VDSC<9>>—|
VDSC<10>>—
VDSC<11>>—
PB<6>>—
AGNDN<6>>—
AGNDN<5>>—
AGNDN<4>>—
AGNDN<3>>—
AGNDN<2>>—
AGNDN<1>>—
AGNDP<0>>—
AGNDP<1>>—

MUX

VRL_CMP

CPLO

SCPL<3:0>

PB<8> 4—1—|E

SDIO

© 2024 HYCON Technology Corp
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HY313X Configurations
(For HY3131-AK02)

3.3. 500V Input Network Configuration

T

30K
30k 0.1uF
PA:
VOLT/OHM/
CAP/DT
10M

=1
O——wzZm

HYGON

HYCON TECHNOLOGY

—»RLD

DS7gHH
w
§ el
LIl
AGND VSS VDD
T
SQAS_ODZEQ 0088812
0> 5| F6606633
0000X 0000000
0001X 1000000
0010X 0100000
0011X 0010000
0100X 0001000
0101X 1001000
0110X 0100110
0111X 0010101
100X0[ 0000000
100X1 1000000
101X0[ 0100000
101X1 0010000
110X0[ 0001000
110X1 1001000
111X0[ 0100110
PTC(ZPTC 111x1/ 0010101
=
5 )
K] 8
s IERN
sl |2 »>FB
g g ss0 » SENSE
> 3 capacitor array
g % /%}_/V
[§) s ACC<6:0>
E 5 » RLU
<5>
§ '_R_|U SMODE<S:
z (LSS ) gy
b
— & h AGND
PTC+ 100 z
RILD s
L= |

VREF

CPO  —p|
FUVR<3:0> —
SMODE<3> —p|

VREF

MUX

VDS<17>
VDS<16>
VDS<15>
AGNDP<9>
AGNDP<8>
AGNDP<7>
AGNDP<6>
AGNDP<0>
VDS<1>
VDS<2>
VDS<3>
AGNDN<9>
AGNDN<8>
AGNDN<7>
AGNDN<6>
PB<7>

WA TR

FUVR

A
el
=)
v

SMODE<3>

VREF

XXXXXXXXXXXXXXXXPRrPRPPRPRPREPRPPOOOOOOOO
PRRPRPRPPRPPOOOOOOOORRFPREPRPOOOORRRERROOOO
FRPRPRPOOOORKHRHRROOOORHROORRPROORRLROORRLROO
FPOORRPROORROORHLROORORORORORORORORO

RPRPRPRPPRPEPPRPPPRPPPRPRPOOO0OOCOOOOOOOOOOOO

VDS<17>
VDS<16>
VDS<15>
AGNDP<9>
AGNDP<8>
AGNDP<7>
AGNDP<6>
AGNDP<0>
VDS<1>
VDS<2>
VDS<3>
AGNDN<9>
AGNDN<8>
AGNDN<7>
AGNDN<6>
PB<7>
VDS<17>
VDS<1>
VDS<16>
VDS<2>
VDS<15>
VDS<3>
AGNDP<9>
AGNDN<9>
AGNDP<8>
AGNDN<8>
AGNDP<7>
AGNDN<7>
AGNDP<6>
AGNDN<6>
AGNDP<0>
PB<7>

VDS C<16>>— VRH.CMP

VDSC<13>>—|
WDSC<11>>—|
VDSC<10>>—|
VDSC<9>>—|
VDSC<8>>—{
VDSC<7>>—|
PB<7>>—
AGNDP<6>>—|
AGNDP<5>>—
AGNDP<4>>—
AGNDP<3>>—
AGNDP<2>>—|
AGNDP<1>>—|
AGNDP<0>>—|
AGNDN<1>>—

MUX

ENCP

j—»—» CcPHO

SCPH<3:0>

SENSE>—{ IN.CMP

OP10>—|
PB<0>>—|
PB<1>>—|

RLD>—
PB<3>>—|
PB<4>>—

MUX

Latch CPO

SCPI<2:0>

VDSC<2>>—
VDSC<5>>—|
VDSC<7>>—|
VDSC<8>>—{
VDSC<9>>—|
VDSC<10>>—
VDSC<11>>—
PB<6>>—
AGNDN<6>>—
AGNDN<5>>—
AGNDN<4>>—
AGNDN<3>>—
AGNDN<2>>—
AGNDN<1>>—
AGNDP<0>>—
AGNDP<1>>—

MUX

VRL_CMP

CPLO

SCPL<3:0>

PB<8> 4—1—|E

SDIO

© 2024 HYCON Technology Corp
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HY313X Configurations
(For HY3131-AK02)

3.4. 1000V Input Network Configuration

5pF

30K
30k 0.1uF
PA:
VOLT/OHM/
CAP/DT
10M

=1
O——wzZm

HYGON

HYCON TECHNOLOGY

84
84 amevs|
[—
SSAS
G o]
s

—»RLD

VSS VDD
2., an
SQAS_ODZEQ 0088812
0> 5| F6606633
0000X 0000000
0001X 1000000
0010X 0100000
0011X 0010000
0100X 0001000
0101X 1001000
0110X 0100110
0111X 0010101
100X0[ 0000000
100X1 1000000
101X0[ 0100000
101X1 0010000
110X0[ 0001000
110X1 1001000
111X0[ 0100110
PTC(ZPTC 111x1/ 0010101
St |8k wwwrafo
E é\ DSO @ o———4
HINE Fs0 g »FB
g = SS0 » SENSE
> 3 capacitor array
2 g /%}_/y
E 3]
8 s ACC<6:0> > RLU
3 ° SMODE<5> g
g [(Riv}
I | SEAL L b @
o] M
— & h AGND
PTC+ 100 H
RILD s
L= |

VREF

CPO  —p|
FUVR<3:0> —
SMODE<3> —p|

VREF

MUX

VDS<17>
VDS<16>
VDS<15>
AGNDP<9>
AGNDP<8>
AGNDP<7>
AGNDP<6>
AGNDP<0>
VDS<1>
VDS<2>
VDS<3>
AGNDN<9>
AGNDN<8>
AGNDN<7>
AGNDN<6>
PB<7>

WA TR

FUVR

A
el
=)
v

SMODE<3>

VREF

XXXXXXXXXXXXXXXXPRrPRPPRPRPREPRPPOOOOOOOO
PRRPRPRPPRPPOOOOOOOORRFPREPRPOOOORRRERROOOO
FRPRPRPOOOORKHRHRROOOORHROORRPROORRLROORRLROO
FPOORRPROORROORHLROORORORORORORORORO

RPRPRPRPPRPEPPRPPPRPPPRPRPOOO0OOCOOOOOOOOOOOO

VDS<17>
VDS<16>
VDS<15>
AGNDP<9>
AGNDP<8>
AGNDP<7>
AGNDP<6>
AGNDP<0>
VDS<1>
VDS<2>
VDS<3>
AGNDN<9>
AGNDN<8>
AGNDN<7>
AGNDN<6>
PB<7>
VDS<17>
VDS<1>
VDS<16>
VDS<2>
VDS<15>
VDS<3>
AGNDP<9>
AGNDN<9>
AGNDP<8>
AGNDN<8>
AGNDP<7>
AGNDN<7>
AGNDP<6>
AGNDN<6>
AGNDP<0>
PB<7>

VDS C<16>>— VRH.CMP

VDSC<13>>—|
WDSC<11>>—|
VDSC<10>>—|
VDSC<9>>—|
VDSC<8>>—{
VDSC<7>>—|
PB<7>>—
AGNDP<6>>—|
AGNDP<5>>—
AGNDP<4>>—
AGNDP<3>>—
AGNDP<2>>—|
AGNDP<1>>—|
AGNDP<0>>—|
AGNDN<1>>—

MUX

ENCP

j—»—» CcPHO

SCPH<3:0>

SENSE>—{ IN.CMP

OP10>—|
PB<0>>—|
PB<1>>—|

RLD>—
PB<3>>—|
PB<4>>—

MUX

Latch CPO

SCPI<2:0>

VDSC<2>>—
VDSC<5>>—|
VDSC<7>>—|
VDSC<8>>—{
VDSC<9>>—|
VDSC<10>>—
VDSC<11>>—
PB<6>>—
AGNDN<6>>—
AGNDN<5>>—
AGNDN<4>>—
AGNDN<3>>—
AGNDN<2>>—
AGNDN<1>>—
AGNDP<0>>—
AGNDP<1>>—

MUX

VRL_CMP

CPLO

SCPL<3:0>

PB<8> 4—1—|E

SDIO

© 2024 HYCON Technology Corp
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HY313X Configurations
(For HY3131-AK02)

3.5. DC5V~1000V Measurement Network Configuration
Main function of Chopper is to reduce DC Offset.

HYGON

HYCON TECHNOLOGY

10k 90k 10k 90k
AGND AGND
4 (e} z o
Z S g Q
[N o o o
[Emr ] - T L
ops<i> ops<os & A A A A
| o= [ s £ 2 8 £ f
OPS<1> OPS<2>
SENSE>— IN_OP1 SENSE>_| IN_OP2 ! | OP20
FB>— FB>—
RLU> RLU>|
AGND>—  ux AGND>— i >
PB<0>>—] PB<0>>1
PB<1>>—| 0> PB<1>>— VDD >— —» VDSC<17:1>
OPCHP<1:0>:00
PB<2>>_| PB<2>>—| R\E’%i R\é‘ﬂz?q; > VDS<17:1>
10k PB<8>>— PB<3>>— AGND>— Generator 1 —» AGNDP<9:0>
- - ENVS—p| —>» AGNDN<9:1>
P |pPB<3>  SOPIP<20> SOP2P<20>
COM  AGND
ENREFO
mAA 1o orme | ~05VODA Bandga REFO
PB<l> | —»PB<1>  VAGND<1:0>:00| Reference AGND ENREFO—p| Rv?kage MUX E REFO
Generator 2 elerence|  pg<6>3—
99 =12v
47 SREFO
o AGND 2
0.99 !g I 4
0.01 T T
AGND vss AGND
ENADS
ADS ADS_CLK
TS1P L SENSE>—{ ADSFP| 2
Tenmperatue [ TSIN ; ADSOSR[2:0 FB>—| 100k
Sensor  »TS2P 1 201 RLU>—|
TS2N ! ————ADSOS[2:0]
| OP10>—
3 ADSRG 0OP20>—| o
ADSIG[L:0] VD>
ADSIP |
ADS.;;). | g REFO>— 0
2 !
ts1po| MU [TZADSIP ADSCHP[1:0):11  ADSIPB ES P\éz%:i MUX | FTMOD[1:0]
! o
TSIN>—] ' 3 ﬁiIIDNCII'E PB<1>>—
ADSIK1:0> s AAD ~ PB<2>>— ADSFP
PB<8>>—
PB<4>>—
ADSFEN =t ADSIN SI:x0.9,x1.8,x2.7, x3.6 PB<5>>—
RLU>— Mux > ADSIN ADCIF PB<6>>—
TS2N>—| Interrupt PB<7>>—
TS2P>—| -
| + VR:x1,x1/3 - SADSFP<3:0>
ADSI<1:0> |
!
| ADSINB SENSE>_| ADSFN 4
! o ) RLU>=—
e z VSS>—|
FB>_| ADSRP RLU>_| ADSRN 2 2 AGND>— u\T
REFO AGND < < PB<2>>—
VREF PB<3> PB<3>>—
PB<4>>—
PR<6> PB<5>
e MUX ADSVR+ B MUX ADSVR- PB<5>>— ADSFN
DD vss SADSFN<2:0>
AGND wers— | e T [
VR+
SDSRP<2:0> ADSRN<2:0>

PA

© 2024 HYCON Technology Corp
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HY313X Configurations
(For HY3131-AK02)

HYGON

HYCON TECHNOLOGY
4. ACV

30KQ resistor and 5pF capacitor of the input end is to compensate ACV frequency. When
a part of ranges are not in use, it is recommended to connect to ground and its input divider of
voltage range is shown in below equation :

5 _Range=V,, x 1.11IMQ :\ﬂ
10MQ+1.111MQ 10
50V _Range =V, x 101.01K< Vi
10MQ+101.01KQ 100
500V _Range =V, x 10.01K& _ Vi
10MQ+10.01KQ 1000
1KQ _Vy

1000V _Range =V, x

10MQ+1KQ 10000

HY313x has two sets OPA that can be used to amplify 10 times of signal, realizing 500mV
measurement by collocating with 5V network configurations.
Digital ACV bandwidth compensation capacitor equation is as follows :
6
Capacitor array = | ACC <n>x2"x0.2pF
n=0
Capacitance value of every Bit: (Bit = 0 or 1) x 2*n x 0.2pF. Calculated capacitance value
result of every Bit is shown in below table.

(unit : pF)
ACC<6:0>=n Bit 6 Bit 5 Bit 4 Bit3 Bit 2 Bit 1 Bit 0
ACC<n> 0/1 0/1 0/1 0/1 0/1 0/1 0/1
Capacitance Value 12.8 6.4 3.2 1.6 0.8 0.4 0.2

Example 1:

Supposed ACC<6:0>=1010101,

Then total compensation capacitance value:
=(1*276*0.2)+(0*2"5*0.2)+(1*274*0.2)+(0*2"3*0.2)+(1*272*0.2)+(0*2"1*0.2)+(1*2"0*0.2)
=128+0+3.2+0+08+0+0.2

=17 pF

Example 2:

Supposed ACC<6:0>=1100011 -

Then total compensation capacitance value:
=(1*276*0.2)+(1*2"5*0.2)+(0*274*0.2)+(0*2"3*0.2)+(0*2/2*0.2) +(1*2"1*0.2)+(1*2"0*0.2)
=128+6.4+0+0+0+0.4+0.2

=19.8 pF

4.1. 5V Input Network Configuration

© 2024 HYCON Technology Corp APD-DMMO011-V01_EN
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HY313X Configurations
(For HY3131-AK02)

HYGON

HYCON TECHNOLOGY

5pF
30K
30k 0.1uF
PAKS>
VOLT/OHM/
CAPIDT
10M

=1
O——wEm

2*1@2

—_~

Ssas

—

dans

VSS VDD
T
SQAS_ODZEQ 0088812
0> 5| 56606633
0000X 0000000
0001X 1000000
0010X 0100000
0011X 0010000
0100X 0001000
0101X 1001000
0110X 0100110
0111X 0010101
100X0[ 0000000
100X1 1000000
101X0[ 0100000
101X1 0010000
110X0[ 0001000
110X1 1001000
111X0[ 0100110
PTC(ZPTC 111x1/ 0010101
=
5 )
K] 8
ImEn
sl |2 >FB
g = » SENSE
> 3 capacitor array
g % /%}_/V
[§) s ACC<6:0>
T 5 » RLU
g o SMODE<5>
o —=T.
b
— & h AGND
PTC+ 100 H
RILD s
sy
L—»RLD

VREF

CPO  —p|
FUVR<3:0> —
SMODE<3> —p|

VREF

MUX

VDS<17>
VDS<16>
VDS<15>
AGNDP<9>
AGNDP<8>
AGNDP<7>
AGNDP<6>
AGNDP<0>
VDS<1>
VDS<2>
VDS<3>
AGNDN<9>
AGNDN<8>
AGNDN<7>
AGNDN<6>
PB<7>

WA TR

FUVR

A
el
=)
v

SMODE<3>

VREF

XXXXXXXXXXXXXXXXPRrPRPPRPPEPREPRPPOOOOOOOO
PRRPRPRPPRPPOOOOOOOORRPREPRPOOOORRRERRLROOOO
FRPRPRPOOOORKRHRROOOORHROORRPOORROORRLROO
FPOORRPROORROORHLROORORORORORORORORO

RPRPRPRPPRPEPPRPPPRPPPRPRPOOO0OOOO0OOOOOOOOOOO

VDS<17>
VDS<16>
VDS<15>
AGNDP<9>
AGNDP<8>
AGNDP<7>
AGNDP<6>
AGNDP<0>
VDS<1>
VDS<2>
VDS<3>
AGNDN<9>
AGNDN<8>
AGNDN<7>
AGNDN<6>
PB<7>
VDS<17>
VDS<1>
VDS<16>
VDS<2>
VDS<15>
VDS<3>
AGNDP<9>
AGNDN<9>
AGNDP<8>
AGNDN<8>
AGNDP<7>
AGNDN<7>
AGNDP<6>
AGNDN<6>
AGNDP<0>
PB<7>

VDS C<16>>— VRH.CMP
\DSC<13>>]
VDSC<11>>—
\DSC<10>>—]
VDSC<0>>—|
VDSC<8>>|
VDSC<7>>—|
PB<7>>—]
AGNDP<6>>—|
AGNDP<5>>—
AGNDP<4>>—
AGNDP<3>>—{
AGNDP<2>>—{
AGNDP<1>>—
AGNDP<0>>—{
AGNDN<1>>—

MUX

SCPH<3:0>

SENSE>—{ IN.CMP

OP10>—|
PB<0>>—
PB<1>>—

RLD>—
PB<3>>—
PB<4>>—

MUX

SCPI<2:0>

VDSCe2>>— VRLCWP

VDSC<5>>—|
VDSC<7>>—|
VDSC<8>>—{
VDSC<9>>—|
VDSC<10>>—
VDSC<11>>—
PB<6>>—
AGNDN<6>>—
AGNDN<5>>—
AGNDN<4>>—
AGNDN<3>>—
AGNDN<2>>—
AGNDN<1>>—
AGNDP<0>>—
AGNDP<1>>—

MUX

SCPL<3:0>

»—>» CPHO

Latch CPO
ENCP
b cPLO

PB<8> 4—1—|E

SDIO

© 2024 HYCON Technology Corp

www.hycontek.com

APD-DMMO011-VO1_EN

Page 18


http://www.hycontek.com/

HY313X Configurations HVC\’.'\"
(For HY3131-AK02) HYCON TECHNOLOGY

4.2. 50V Input Network Configuration

5pF
4“—|E9> = <« VREF | o \ps<i7>
s VREF < ps<ie RS
30K roo < Wps<is>  VDSC<16>>— VRH.
sso L < AGNDP<9>  VDSC<13>>—|
30k O0.1uF pss —< AGNDP<8> VDSC<11>>—|
PA8> —4 L < AGNDP<7>  VDSC<10>>—|
DS8 [—— l—< AGNDP<6> VDSC<9>>—|
VOLT/OHM/ Fs8 —< AGNDP<0> VDSC<8>>— ENCP
CAPIDT st MU L2 T ps<as  VDSCerss]
10M — pS7 < wbs<2> PBT>>—|
( ) VvV I:PAEI ? < ps<> AGNDP<Gs>—| M j—»cmo
os7 1 L < AGNDN<9> AGNDP<5>>—
< AGNDN<8> AGNDP<4>>—|
CPO —p| < AGNDN<7> AGNDP<3>>—|
% &m . FUVR<3:0> —p| | < AGNDN<6> AGNDP<2>>|
e 5 \o SMODE<3> —p| < PB<7> AGNDP<1>>—|
s 17 AGNDP<0>>—]
l l AGNDN<1>>—
AGND VSS VDD A SCPH<3:0>
(vl
UVJ IN_CMP
FUVR § 4 SENEEi -
a <3:0> =>a
sucoe o 2893 - 89 wer bria
0 S| dee6533 00000X VDS<17> pe<as>—| M T Latch >GRO
00010X VDS<16> RLD>—
9000x 0000000 00100x vbsam P
0010X/ 0100000 00110 X/ AGNDP<9> PB<4>>—
0011X 0010000 <8>
9100x 0001000 01010 AGNDP<TS SCPI<20>
0110%x 0100110 01100 X AGNDP<6> \bsCeass|VRLCWP onep
0111%x| 0010101 01110 X AGNDP<0> Neossa
100X0/ 0000000 10000X VDS<1> VDSC<To>o| ¢
100X1 1000000 10010X VDS<2>
101X0[ 0100000 10100X VDS<3~ VDSC<8>>—| ws cPLO
101X1 0010000 VDSC<9>>—
110X0[ 0001000 10110 X AGNDN<9> VDSC<105>—
110X1 1001000 11000 X| AGNDN<8> VDSC<11>>—|
111X0 0100110 11010 X AGNDN<7> PB<6>>—|
PTC (¢ 111X1/ 0010101 11100X AGNDN<G> AGNDN<too | MUX
— 11110X| PB<7> AGNDN<5>>—]
= P X 00010 VDS<17> AGNDN<4>>—
<IELIN X00011 VDS<I> AGNDN<3>>—]
£ > >FB X 00110 VDS<16> AGNDN<2>>—|
g 2 . > SENSE X00111 VDS<2> AGNDN<1>>—]
5 g ) X 01010 VDS<i5> AGNDP<0>>—|
2(| |¢ capacitor array X01011 VDS<3> AGNDP<1>>—
= g e X 01110/ AGNDP<9> o
3 s ACC<6:0> _ X 01111 AGNDN<9>
[ 5 »RLU X 10010 AGNDP<8> PB<8><—¢—| Poke>
g —r SMODE<5> X 10011 AGNDN<8> SDIO 100K
z LRLU (- X 10110 AGNDP<7> \
1°] i H o X 10111 AGNDN<7> PBr0> oo
BTG 100 S X 11010 AGNDP<6>
Rlo Le” . X 11011 AGNDN<6>
| — X 11110 AGNDP<0>
= X11111] PB<7>
—»RLD
© 2024 HYCON Technology Corp APD-DMMO011-VO1_EN
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HY313X Configurations
(For HY3131-AK02)

4.3. 500V Input Network Configuration

T

30K
30k 0.1uF
PA:
VOLT/OHM/
CAP/DT
10M

=1
O——wzZm

HYGON

HYCON TECHNOLOGY

—»RLD

DS7gHH
w
§ el
LIl
AGND VSS VDD
T
SQAS_ODZEQ 0088812
0> 5| F6606633
0000X 0000000
0001X 1000000
0010X 0100000
0011X 0010000
0100X 0001000
0101X 1001000
0110X 0100110
0111X 0010101
100X0[ 0000000
100X1 1000000
101X0[ 0100000
101X1 0010000
110X0[ 0001000
110X1 1001000
111X0[ 0100110
PTC(ZPTC 111x1/ 0010101
=
5 )
K] 8
s IERN
sl |2 »>FB
g g ss0 » SENSE
> 3 capacitor array
g % /%}_/V
[§) s ACC<6:0>
E 5 » RLU
<5>
§ '_R_|U SMODE<S:
z (LSS ) gy
b
— & h AGND
PTC+ 100 z
RILD s
L= |

VREF

CPO  —p|
FUVR<3:0> —
SMODE<3> —p|

VREF

MUX

VDS<17>
VDS<16>
VDS<15>
AGNDP<9>
AGNDP<8>
AGNDP<7>
AGNDP<6>
AGNDP<0>
VDS<1>
VDS<2>
VDS<3>
AGNDN<9>
AGNDN<8>
AGNDN<7>
AGNDN<6>
PB<7>

WA TR

FUVR

A
el
=)
v

SMODE<3>

VREF

XXXXXXXXXXXXXXXXPRrPRPPRPRPREPRPPOOOOOOOO
PRRPRPRPPRPPOOOOOOOORRFPREPRPOOOORRRERROOOO
FRPRPRPOOOORKHRHRROOOORHROORRPROORRLROORRLROO
FPOORRPROORROORHLROORORORORORORORORO

RPRPRPRPPRPEPPRPPPRPPPRPRPOOO0OOCOOOOOOOOOOOO

VDS<17>
VDS<16>
VDS<15>
AGNDP<9>
AGNDP<8>
AGNDP<7>
AGNDP<6>
AGNDP<0>
VDS<1>
VDS<2>
VDS<3>
AGNDN<9>
AGNDN<8>
AGNDN<7>
AGNDN<6>
PB<7>
VDS<17>
VDS<1>
VDS<16>
VDS<2>
VDS<15>
VDS<3>
AGNDP<9>
AGNDN<9>
AGNDP<8>
AGNDN<8>
AGNDP<7>
AGNDN<7>
AGNDP<6>
AGNDN<6>
AGNDP<0>
PB<7>

VDS C<16>>— VRH.CMP

VDSC<13>>—|
WDSC<11>>—|
VDSC<10>>—|
VDSC<9>>—|
VDSC<8>>—{
VDSC<7>>—|
PB<7>>—
AGNDP<6>>—|
AGNDP<5>>—
AGNDP<4>>—
AGNDP<3>>—
AGNDP<2>>—|
AGNDP<1>>—|
AGNDP<0>>—|
AGNDN<1>>—

MUX

ENCP

j—»—» CcPHO

SCPH<3:0>

SENSE>—{ IN.CMP

OP10>—|
PB<0>>—|
PB<1>>—|

RLD>—
PB<3>>—|
PB<4>>—

MUX

Latch CPO

SCPI<2:0>

VDSC<2>>—
VDSC<5>>—|
VDSC<7>>—|
VDSC<8>>—{
VDSC<9>>—|
VDSC<10>>—
VDSC<11>>—
PB<6>>—
AGNDN<6>>—
AGNDN<5>>—
AGNDN<4>>—
AGNDN<3>>—
AGNDN<2>>—
AGNDN<1>>—
AGNDP<0>>—
AGNDP<1>>—

MUX

VRL_CMP

CPLO

SCPL<3:0>

PB<8> 4—1—|E

SDIO
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HY313X Configurations
(For HY3131-AK02)

4.4. 1000V Input Network Configuration

5pF

30K
30k 0.1uF
PA:
VOLT/OHM/
CAP/DT
10M

=1
O——wzZm

HYGON

HYCON TECHNOLOGY

84
84 amevs|
[—
SSAS
G o]
s

—»RLD

VSS VDD
2., an
SQAS_ODZEQ 0088812
0> 5| F6606633
0000X 0000000
0001X 1000000
0010X 0100000
0011X 0010000
0100X 0001000
0101X 1001000
0110X 0100110
0111X 0010101
100X0[ 0000000
100X1 1000000
101X0[ 0100000
101X1 0010000
110X0[ 0001000
110X1 1001000
111X0[ 0100110
PTC(ZPTC 111x1/ 0010101
St |8k wwwrafo
E é\ DSO @ o———4
HINE Fs0 g »FB
g = SS0 » SENSE
> 3 capacitor array
2 g /%}_/y
E 3]
8 s ACC<6:0> > RLU
3 ° SMODE<5> g
g [(Riv}
I | SEAL L b @
o] M
— & h AGND
PTC+ 100 H
RILD s
L= |

VREF

CPO  —p|
FUVR<3:0> —
SMODE<3> —p|

VREF

MUX

VDS<17>
VDS<16>
VDS<15>
AGNDP<9>
AGNDP<8>
AGNDP<7>
AGNDP<6>
AGNDP<0>
VDS<1>
VDS<2>
VDS<3>
AGNDN<9>
AGNDN<8>
AGNDN<7>
AGNDN<6>
PB<7>

WA TR

FUVR

A
el
=)
v

SMODE<3>

VREF

XXXXXXXXXXXXXXXXPRrPRPPRPRPREPRPPOOOOOOOO
PRRPRPRPPRPPOOOOOOOORRFPREPRPOOOORRRERROOOO
FRPRPRPOOOORKHRHRROOOORHROORRPROORRLROORRLROO
FPOORRPROORROORHLROORORORORORORORORO

RPRPRPRPPRPEPPRPPPRPPPRPRPOOO0OOCOOOOOOOOOOOO

VDS<17>
VDS<16>
VDS<15>
AGNDP<9>
AGNDP<8>
AGNDP<7>
AGNDP<6>
AGNDP<0>
VDS<1>
VDS<2>
VDS<3>
AGNDN<9>
AGNDN<8>
AGNDN<7>
AGNDN<6>
PB<7>
VDS<17>
VDS<1>
VDS<16>
VDS<2>
VDS<15>
VDS<3>
AGNDP<9>
AGNDN<9>
AGNDP<8>
AGNDN<8>
AGNDP<7>
AGNDN<7>
AGNDP<6>
AGNDN<6>
AGNDP<0>
PB<7>

VDS C<16>>— VRH.CMP

VDSC<13>>—|
WDSC<11>>—|
VDSC<10>>—|
VDSC<9>>—|
VDSC<8>>—{
VDSC<7>>—|
PB<7>>—
AGNDP<6>>—|
AGNDP<5>>—
AGNDP<4>>—
AGNDP<3>>—
AGNDP<2>>—|
AGNDP<1>>—|
AGNDP<0>>—|
AGNDN<1>>—

MUX

ENCP

j—»—» CcPHO

SCPH<3:0>

SENSE>—{ IN.CMP

OP10>—|
PB<0>>—|
PB<1>>—|

RLD>—
PB<3>>—|
PB<4>>—

MUX

Latch CPO

SCPI<2:0>

VDSCe2>>— VRLCWP

VDSC<5>>—|
VDSC<7>>—|
VDSC<8>>—{
VDSC<9>>—|
VDSC<10>>—
VDSC<11>>—
PB<6>>—
AGNDN<6>>—
AGNDN<5>>—
AGNDN<4>>—
AGNDN<3>>—
AGNDN<2>>—
AGNDN<1>>—
AGNDP<0>>—
AGNDP<1>>—

MUX

CPLO

SCPL<3:0>

PB<8> 4—1—|E

SDIO
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HY313X Configurations
(For HY3131-AK02)

HYGON

HYCON TECHNOLOGY

4.5. AC5V~1000V Measurement Network Configuration

10k

ADF

10k 90k 10k 90k
AGND AGND
z o z (e}
by g & g
S Loj ¢} o]
oPs<1> ops<2> & & 4 8 &
. ] M v VoY v
IN_OP1 IN_OP2 ops=2> oP20 g g g & 8
SENSE et N SENSE>—| N —
FB>— FB>—
RLU>— RLU>—|
AGND>—{ ik AGND>— - iy
PB<0>>—| PB<0>>—|
PB<1>>] - PB<1>>—| VDD > wpsc<17:1>
OPCHP<1:0>:00
PB<2>>| PB<2>> REESS] peege | \DS<L7:L>
PB<8>>— PB<3>>—| N> Conordor1 [ AGNDP<9.0>
E_»pkb SOP1P<2:0> SOP2P<2:0> ENVS—p| —» AGNDN<9:1>
ENREFO
Vottage =0.5VDDA Bvankdga) REFO
0> ot age
<> |—»PB<I>  VAGND<1:0>00 Reference AGND ENREFO—»| MUX @g REFO
> Generator 2 Reference| pp <>
~=1.2v
SREFO
=) AGND o
5] o
I:E T
Vss AGND

oP109— ADFIP

OP20>—
PB<4>>—
PB<7>>—|

SADFIP<1:0>

MUX

RLU>—| ADFIN

AGND >—
PB<3>>—
PB<5>>—

SADFIN<1:0>

MUX

ADFRG
ADFIG[1:0]:00

X AAD

Sl:x1/2,x1,x3/2,x2

+ VRix1x1/3 -

LPFBW<2:0>:111

FB
REFO
VREF:

PB<6>

© 2024 HYCON Technology Corp
www.hycontek.com

VR+—"VR-—

[ ADFRP RLUS_| ADFRN
> Mux |—»ADFVR+ AGNDI= Mux | —» ADFVR-
>— PB<3>>—

> PB<5>>—

SADFRP<1:0> SADFRN<L:0>

ADFO SR[2:0]:000 AVGO<18:0>
X

o
s HPF
ES FAST ADC X*X
= n X
g

ADCIF

Interrupt

RMS
[37:0]
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HY313X Configurations HVC’.\"
(FOT HY3131-A KOZ) HYCON TECkOLOGV

5. Capacitance

There are two ways to measure capacitance, constant voltage and constant current
output mode. Under low capacitance (<1 i F), users need to use constant voltage output
mode for testing whereas using constant current output mode to test high capacitance (>1 i F).
Capacitance measurement uses charge/discharge test cycle to gain the value.
VRHCMP AQ =1xt=CxAV

|
|
i C:Q | x At
|
|

| |

| i

| |

| | = —

| I VoV
|

| |

! ! |
: charge | discharge | charge | discharge | charge
1 | | ]

T T T

Capacitance measurement test procedure :

1. Select constant voltage (SMODE<5:0>=011010b) and constant current
(SMODE<5:0>=001110b) test mode output.

2. Configure capacitor charge/discharge comparison voltage (VRHCMP ~ VRLCMP) and the
actual charge/discharge of capacitor is decided by comparator, ACPO.

3. Configure CTA<23:8> initial value of Frequency Counter. When INTF2 register, CTF bit is
1, CTC<23:0> divided by CTB<23:0> to gain the cycle length.

- VRLCMP
discharge |

- _—
© 2024 HYCON Technology Corp APD-DMMO011-V01_EN
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HY313X Configurations
(For HY3131-AK02)

HYGON

HYCON TECHNOLOGY

5.1. 50-500nF (Constant Voltage Charge/Discharge Measurement)

T

30K Fs9
a0k O.UF e
HAN | Pt
oss
VOLT/OHM/ Fs8
CAPIDT

10M

OB
os7 ghﬂ

anovs
aans
abreud

AGND VSS VDD

20,88
SMODE o 838830 =
<0 55666638
0000X 0000000
0001X 1000000
0010X 0100000
0011X 0010000
0100X 0001000
0101X 1001000
0110X 0100110
0111X/ 0010101
100X0/{ 0000000
100X1/ 1000000
I01xX00100000]
101 X1/ 0010000]
110X0/ 0001000
110X1 1001000
111X0/ 0100110
PTC(2JPTC| 111Xx1/ 0010101
SN
3
£t |2
3 2z >FB
]
g = $50 —>»SENSE
> é capacitor array
a — o
% H}_/
% ACC<6:0> »RLU
[}

VREF

CPO  —p
FUVR<3:0> —p|
SMODE<3> —p|

MUX

VDS<17>
VDS<16>
VDS<15>
AGNDP<9>
AGNDP<8>
AGNDP<7>
AGNDP<6>
AGNDP<0>
VDS<1>
VDS<2>
VDS<3>
AGNDN<9>
AGNDN<8>
AGNDN<7>
AGNDN<6>
PB<7>

WAL

SMODE<3>

VREF

HXEXXXXXXXXXXXXXXX P RPRRPRPRPRPPRPOOOOO0OO0OOO
PRRPRPRPPPRPOOOO0OOOO0OORRPRRPHPOOOORRERREROOOO
PFRPRPRPOOOORRLRRROOOORROORRPROORROORRLROO
HFRPOORHROORHROORROORPRORORORORORORORO

PRRRRRRRRRRRRPRRROOO0OO00000000000O0O0

VDS<17>
VDS<16>
VDS<15>
AGNDP<9>
AGNDP<8>
AGNDP<7>
AGNDP<6>
AGNDP<0>
VDS<1>
VDS<2>
VDS<3>
AGNDN<9>
AGNDN<8>
AGNDN<7>
AGNDN<6>
PB<7>
VDS<17>
VDS<1>
VDS<16>
VDS<2>
VDS<15>
VDS<3>
AGNDP<9>
AGNDN<9>
AGNDP<8>
AGNDN<8>
AGNDP<7>
AGNDN<7>
AGNDP<6>
AGNDN<6>
AGNDP<0>
PB<7>

VDS C<16>>— VRH.CMP

VDSC<13>>—]
VDSC<11>3>—
VDSC<10>>—|
VDSC<9>>—|
VDSC<8>>—|
VDSC<7>>—|
PB<7>>|
AGNDP<6>>—
AGNDP<5>>—
AGNDP<4>>—
AGNDP<3>>—
AGNDP<2>>—
AGNDP<1>>—
AGNDP<0>>—
AGNDN<1>>—

MUX

ENCP

__>_b—> CPHO

SCPH<3:0>

SENSE>—| IN-CWP
FB>—
oP10>—
PB<0>>—
PB<1>>—|
RLD>—
PB<3>>—|
PB<4>>—

MUX

SCPI<2:0>

VDSC<2>>—|
VDSC<5>>—
VDSC<7>>—|
VDSC<8>>—
VDSC<9>>—|
VDSC<10>>—
VDSC<11>>—
PB<6>>—
AGNDN<6>>—|
AGNDN<5>>—
AGNDN<4>>—|
AGNDN<3>>—
AGNDN<2>>—
AGNDN<1>>—
AGNDP<0>>—
AGNDP<1>>—|

MUX

VRL_CMP

CPLO

SCPL<3:0>

Frequency
Counter

0>

g AGND
100 H
—aw—rID s
—48
10k —>»RLD
PB<3> PB<3>
com AGND
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HY313X Configurations

HYGON

HYCON TECHNOLOGY

(For HY3131-AK02)

5.2. 5uF-50uF (Constant Current Charge/Discharge Measurement)

SpF psg VREF
4{ - < ws<17>
}_Eb . svso1 VREF < \Ds<i6>
30K roo [ 2 \ps<i5> VDSC<16>>—|VRH CMP
sso | < AGNDP<g>  VDSC<13>>—|
ok 0-1uF bss | < AGNDP<8> VDSC<11>3—
H{ Pate> — < AGNDP<7>  VDSC<10>>—|
DS8 —t—4 —< AGNDP<6> VDSC<9>>—
VOLT/OHM/ Fs8 MUX —< AGNDP<0> VDSC<8>>—|
CAP/DT sss L < VDS<1> VDSC<7>>—|
10M Ps7 — VDS<2> PB<7>>—
(O) VUV PART> | > [ s> ActoPess| M p—» CPHO
bs7 i |< AGNDN<9> AGNDP<5>>—|
Fs7 [ < AGNDN<8> AGNDP<4>>—|
s cPO —»| < AGNDN<7> AGNDP<3>>—|
PALGS PSEH @ oo FUVR<3:0> —| [—< AGNDN<6> AGNDP<2>>—|
Dse — 1 4 ] 2olsk SMODE<3>—»] L < PB<7> AGNDP<1>>|
Fs6 L AGNDP<0>>—|
$%6 AGNDN<1>>—
10M oss AGND VSS VDD -
PV PAS> — a SCPH<3:0>
oss g M
Fss 2 SENsE>—| IN.CMP
FUR & e
sss . Q
10nF PS4 2a,88 <3:0> % s} VREF OP10>—{
s Pate> — SMODE o 5883%3az PB<O>>— |\ ¢ cPO
Ds4 —1—* o 5555533 00000 X VDS<17> PB<1>>—
Fsa
00010X VDS<16> RLD>— ¢
= go0edapoooos 00900 Vosciss oo |
: Ps3 PB<4>>—|
M@ - 0010X 0100000 00110 X AGNDP<9> Counter
b3 1 0011X 0010000 01000 X AGNDP<8> <CPI20>
Fsa gigg;ggg}ggg 01010 X AGNDP<7> ’
pied ettty | or1onx e | e e
'J\N\'-Eb S 0111X/ 0010101 VDSC<5>3>—
oo ; 100X0 0000000 10000 X| VDS<1> VDSCe7oo]
100X1 1000000 10010X VDS<2> VBeo o
Fs2 101X0[ 0100000 10100X VDS<3> >
ss2 101X1/ 0010000 VDSC<9>>—
10.01K Ps1 110X0[ 0001000 10110 X AGNDN<9> VDSC<10>>—]
AN PAKL> — 110X1/ 1001000 11000 X AGNDN<8> VDSC<11>>—]
os1 | 4 1 1X0 01007110 11010 X AGNDN<7> PB<6>>—|
PTC(ZPTC| L11xi[o010101] MUX
FS1 11100 X| AGNDN<6> AGNDN<6>>—
— » ss1 11110X| PB<7> AGNDN<5>>—|
S @ PSo X00010 VDS<17> AGNDN<4>>—
s -] PAfO —
HIgE A Pato> e X 00011 VDS<l> AGNDN<3>>—|
HIlE 8o »FB X 0011 0 _Vbs<i6s AGNDN<2>>—|
gl |z s > SENSE Xoo111 vbsas] AGNDN<1>>—|
Sl IE ; X01010 VDS<i5> AGNDP<0>>—|
2 S capacitor array X01011 VDS<3> AGNDP<1>>—|
£ a — ot
HIlE — X 01110 AGNDP<g> o
s Q ACC<E0 X 01111 AGNDN<9>
g = >RLU X 10010 AGNDP<8> PB<8><—?—E 8>
g (=) SMODE<5> X 10011 AGNDN<8> SDIo 100K
s —| R e "l X 10110 AGNDP<7> ‘i_E AGND
5] \E I_ e X 10111 AGNDN<7> PB<0> il A
10 S X 11010 AGNDP<6>
=0 e o X 11011 AGNDN<6>
——VWv I: X 11110 AGNDP<O>
o X11111 PB<7>
- RLD
PB<3> PB<3>
COoM AGND

500uF~50mF capacitors require longer charge/discharge time, the only change of

different ranges is the output current. Users can take the voltage difference under a fixed time
(t) to gain capacitor value. The change of capacitor value and voltage value is an inverse ratio.

ngz At
Vv

Low CAP.

I x—

AV

coav ——

ooav ——
oav ——
yoav ——

I
E———--—
>

eroay — — —
gzroaQv — —i—
yeroav — —'—
geroavy — — —
9zIoQY — —I—
lzroay — ——-—
doys] gzTOQY — ———

> > >
o] 00
o o O
N D~
- P} P
discharge charge

5.3. 500uF(Charge)
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SpF
e L e o e wer]| S wesa
<
30K o < ps<is> VDSC<le>>—|VRH.CWP
sso | < AGNDP<9>  VDSC<13>>—|
30k O.1UF - g 5 4s | < AGNDP<g> VDSC<11>>—|
PAR8> —g H 21 < AGNDP<7>  VDSC<10>>—
Dss — < AGNDP<6> VDSC<9>>—|
VOLT/OHM/ Fs8 < AGNDP<0> \VDSC<8>>|
CAPDT . css MUX L \ps<i>  VDSC<7>>—|
psy < ps<2> PB<7>>—]
O_‘WE >~ ¢ [ < s AGDOP<es>—| MX CcPHO
Ds7 —1f—4 < AGNDN<9> AGNDP<5>>—
| < AGNDN<8> AGNDP<4>>—|
CPO —p| | < AGNDN<7> AGNDP<3>>—|
00 FUVR<3:0> —p| | < AGNDN<6> AGNDP<2>>—|
Kg k; EH SMODE<3> —p| < PB<7> AGNDP<I>>—|
l z lw ® AGNDP<0>>—|
AGNDN<1>>—
AGND VSS VDD A SCPH<3:0>
%
FUVR § o SEN?S* o
a <30> =4 >
SMODE 8 5 g Eﬁ § § oz »° VREF pgzcl)gi
0 5| 665583 00000X VDS<17> s> MX T cro
[000 10X VDS<i6>] RLD>— ¢
0001% 1000000 00100X VDS<is> FB<2>>— Frequency
0010X/ 0100000 00110 X| AGNDP<9> PB<4>>— Counter
0011X/ 0010000 01000 X AGNDP<8> SCPI20s
8}8?1?881838 01010 X AGNDP<7> ’
R E R 01100 X AGNDP<6> VosCerss_| VRLCP
01 11X 0010101 01110X AGNDP<0> VbSecian ]
100X0/ 0000000 10000X VDS<1> DSocree]
100X1 1000000 10010X| VDS<2> VDSCBoo | PO
101Xx0 0100000 10100X VDS<3>
101X1 0010000 VDSC<9>>—|
110X0[ 0001000 10110 X AGNDN<9> VDSC<10>>—|
110X1) 1001000 11000 X/ AGNDN<8> VDSC<11>>—|
111X0[0100110 11010 X AGNDN<7> PB<too |
Pre 111x1 0010101 11100 X AGNDN<6> AGNDN<>>—| MK
— 11110X PB<7> AGNDN<5>>—|
3 X 00010 VDS<17> AGNDN<4>>—
> X00011 VDS<l> AGNDN<3>>—
5 X00110 VDS<16> AGNDN<2>>—|
3 X00111 VDS<2> AGNDN<1>>—|
8 > SENSE X 01010 VDS<i5> AGNDP<0>>—|
2 X01011 VDS<3> AGNDP<1>>—
Z X 01110 AGNDP<9> L0
s X 01111 AGNDN<9>
& > RLU X 10010 AGNDP<8> PB<8><-¢—| PBLe>
g SMODE<s> X 10011 AGNDN<8> DI0 100K
H "l X 10110 AGNDP<7> (i_[
15 | e X 10111 AGNDN<7> PB<0> PBRO> pAY:
X 11010 AGNDP<6>
o X 11011 AGNDN<6>
3 X 11110 AGNDP<0>
L& | X11111 PB<7>
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5.4. 5mF-50mF(Charge)

5pF -
}—E% e svso1 VREF \/R;: e i ﬁ?ig
4{ <
30K ZSS: . < Ws<is>  VDSCele>>— VRH.CWP
%9 | < AGNDP<9>  VDSC<13>>—|
30« O.1uF - 3 54y < AGNDP<g> VDSC<11>>—|
PAR8> —g H 21 < AGNDP<7>  VDSC<10>>—
DS8 — 4 —< AGNDP<6> VDSC<9>>—
VOLT/OHM/ Fse < AGNDP<0>  VDSC<8>>—|
CAPDT o css MUX L \Ds<1>  VDSC<7>>—|
Ps? —< VDS<2> PB<7>>—
O_‘WE > [ < s> AGNDP<es>—| MK CPHO
ps? T L < AGNDN<9> AGNDP<5>>
Fs7 | < AGNDN<8> AGNDP<4>>—
57 cPO —p| | < AGNDN<7> AGNDP<3>>—|
m . = K k 02 FUVR<3:0> —»| < AGNDN<6> AGNDP<2>>—|
bss A g \Z |82 SMODE<3>—»| < PB<7> AGNDP<I>>—
l z lm ® AGNDP<0>>—{
AGNDN<1>>—
AGND VSS VDD A SCPH<3:0>
M
FUVR § o SENigi o
1onF pss 24,88 S0 FE| vrer 0P10>|
i P> - M 98888302 PBO>>— x| cPo
oot — > & 56666553 00000X VDsS<17> o> MX
[000 10X VDS<i6>] RLD>— ¢
1.11M sst s gg g? § ?g g g g gg 00100 X VDS<15> PB<3>>— Frequency
$-\ M\ PAS> — 0010X 0100000 00110 X AGNDP<9> PB<4>>— Counter
o3 —1 0011X 0010000 01000 X AGNDP<8> PRIz 0>
Fs3 g}g?;gggiggg 01010 X AGNDP<7>
o ss3 G0 X 06Tl 01100 X AGNDP<6> VbsCeass_| VRLCWP
01 11X 0010101 01110 X AGNDP<0> VbSeeaaa]
100X0[ 0000000 10000 X VDS<1> VDSoeree]
100X1 1000000 10010X| VDS<2>
101x0/ 0100000 10100X VDS<3> Nssiea oo
101X1/ 0010000 VDSC<9>>—
110X0/ 0001000 10110 X AGNDN<9> VDSC<10>>—|
110X1 1001000 11000 X AGNDN<8> \VDSC<11>>—|
111X0[0100110 11010 X AGNDN<7> PB<6>>—|
PTC 111X1[/ 0010101 11100X AGNDN<6> AGNDN<Eoa | MUX
— 11110X PB<7> AGNDN<5>>—|
s X00010 VDS<17> AGNDN<4>>—|
> X00011 VDS<l> AGNDN<3>>—
s »rB X00110 VDS<16> AGNDN<2>>—|
i » SENSE X00111 VDS<2> AGNDN<1>>—
8 X01010 VDS<I5> AGNDP<0>>—
g X01011 VDS<3> AGNDP<1>>—
£ X 01110 AGNDP<9> SPL<30>
s N X 01111 AGNDN<9>
g RLU X 10010 AGNDP<8> PB<6><—¢— PBke>
B SMODE<5> X 10011 AGNDN<8> DI0 100K
H y X 10110 AGNDP<7> PB<0><-&—|EO> AGND
15| & = D X 10111 AGNDN<7> pAN
S X 11010 AGNDP<6>
> o X 11011 AGNDN<6>
3 X 11110 AGNDP<0>
b= X11111 PB<7>
RLD
10k
com AGND
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5.5. 500uF~50mF Measurement Network Configuration

HYGON
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3|
Al

10k 90k 10k 90k
AGND AGND
z e} z o
B 2 K I
o o o o
MEE T T H
OoPs<1> OPs<2> & & 4 & 2
° ° v v v v Vv
OoPs<1> OoPs<2>
SENsEs_| IN.OPL PSS sEnsEs_| IN_OP2 ; | 0P20 g g g & B
FB>— FB>—
RLU>— oP10 RLU>—
AGND>— v AGND>— i >
PB<0>>— PB<0>>—
PB<1>>— 0> PB<1>>— VDD —» VDSC<17:1>
OPCHP<1:0>10
PB<2>>—| PB<2>>—| RESS ] po@ge | \DS<IT:L>
10k PB<8>>— PB<3>>— AGND>— Geenar;r;crel —» AGNDP<9:0>
P> |p-po<s>  SOPIP<20> SOP2P<2:0> ENVS—p| |—> AGNDN<9:1>
COM AGND
ENREFO
AUA =0.5VDDA
e uA 10k Voltage B\Zf“gmep REFO
- PB<I> | —»PB<l>  VAGND<L:0>:00—p| Reference AGND ENREFO—p 089 MUX w> REFO
Generator 2 12V PB<6>3=1
99 =1
z SREFO
2 610 2
099 !g I i
0.01 T
AGND vss AGND
ENADS
ADS ADS_CLK
TS1P [ - SENSE>—{ ADSFP
Temperatue [ » TSIN I .01- FB>—
Pl S E0 | ADSOSR[2:0]:100 _"8>]
TS2N | ————ADSO0S[2:0]:1p1 P10
| ADSRG OP20>_|
ADSIGI[1:0] VDD>—|
ADSIP |
ADSE;: 3 1bi g 24bit iy L
I I
oo | MUX [—>DSIP IADSCHP[1:0]:00  ADSIPB = P‘éﬁ:; MUX | FTMOD[1:0]
TSIN>— | e ADCR PR<1oo|
ADSI<1:0> S AAD S HMIL PB<2>>—| ADSFP
PB<8>>—
PB<4>>—
ADSFN— ADSIN S1:x0.9,x1.8, x2.7, 3.6 PB<5>>—|
RLU>— ADCIF
MUX —»ADSIN PB<6>>— T
TS2N>— Interrupt PB<7>>—| }
TS2P > "
| + VR:x1,x1/3 - SADSFP<3:0>
ADSI<1:0> ! " a
!
i ADSINB SENSES_| ADSFN R
i 11
! @ o RLU>—
’ L2 z VSS>— T
F>_| ADSRP RLUS_| ADSRN ] a AGND>— i o] ™
| 2 ? PB<2>>—
REFO >— AGND >—| !
VREF>—] PB<3>>—| | zz <i>>-
PB<6>>— PB<5>>— ! <4>>—
MUX 3 ADSVR+ MUX 3 ADSVR-!
RLUS_| rBo | | PB<5>>— ADSFN
VDD =~ VSS = ! SADSFN<2:0>
AGND >—| VREF>— el
> > VR+
SDSRP<2:0> ADSRN<2:0>
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5.6. Discharge (500uF~50mF)

When discharging, set SMODE<5:0> to 001110b and the comparator to be close to
AGND, so that the capacitor discharges itself to OV. Regardless of the capacitance, the
charging and discharging times are fixed.

High Cap High Cap

: } —VRHCMP
|
| I VRLCMP
charge |
| \[I
ke Tchg | Tdchg Tchg
[¢] . . . .
N i i <« Charging and discharging diagram
5pF
i s o T L s
svso1
—< \DS<16>
30K r::: < ps<i5> DSC<16>>|VRH_CMP
£ —tt —< AGNDP<9> VDSC<13>>—|
a0k O.UF e M 54 | < AGNDP<g> VDSC<11>>|
PA%8> —@ 2 2 H —< AGNDP<7> VDSC<10>>—
Ds8 —t ? . v —< AGNDP<6> VDSC<9>>—|
VOLT/OHM/ Fs8 I < AGNDP<0> VDSC<8>>—|
CAPIDT sss MU \ps<as VDSC<7>>—|
10M P <  vbs<2> PB<7>>—
(O)_‘gl\/\/\,_i PAk7> | > ¢ <€ \DS<3> AGNDP<6>>— Mux
ps? T | < AGNDN<9> AGNDP<5>>—
Fs7 L < AGNDN<8> AGNDP<4>>—
57 CPO —p| | < AGNDN<7> AGNDP<3>>—|
PA£6> = 24 @ FUVR<3:0> —p [—< AGNDN<6> AGNDP<2>>—
2 [22\8 SMODE<3> —p| L < PB<7> AGNDP<1>>—
bss 1 g laz \8
Fs6 5 |"e AGNDP<0>3>—
s56 AGNDN<1>>—
10M = AGND VSS VDD "
AN Pafs> = 4 a SCPH<3:0>
S5 1 4 N
Fss a SENsE>— IN.CWP
FUWR §
10nF %8 0> 28 FB>—
PS4 Sa,8y : 0o VREF OP10>—|
»—||—{ Pafe — SMODE o/ 538350 = PB<OS>
st —1— 0> 5 5666633 00000X VDS<17> PB<1>>]
Fsa
00010 X VDS<16> RLD>—
L = 0001% 1000000 00100 VDS<is> FE>>—
»/\AA,—Eb 4 0010X 0100000 00110X AGNDP<9> PB<4>>—
055 ¢ 0100x 0001000 0100 0% Aoropes scpiz0:
Fss 01010X AGNDP<7>
0101X/ 1001000
sss FE o IS 01100 X AGNDP<6> \DSCeos | VRLCVP
101k
P2 0111x| 0010101 01110X AGNDP<0> N
M Pafe> — 100X0/ 0000000 10000X VDS<1> DSCe
o2 ! 100X1 1000000 10010X VDS<2> -
o 101x0/ 0100000 10100X VDS<3> Nssiea
ss2 101X1 0010000 VDSC<9>>—
10.01K Ps1 110X0[ 0001000 10110 X AGNDN<9> VDSC<10>>—
+ AN PAfL> -~ 110X1) 1001000 11000 X AGNDN<8> \DSC<11>>]
st — 1 4 111X0 0100110 11010 X AGNDN<7> PB<G>>—]
PTeFTe Fs1 CEixXI0010707] 11100 X AGNDN<6> AGNDN<E>>—| MUK
— " ssi 11110X| PB<7> AGNDN<5>>—|
S ) PSO X 00010 VDS<17> AGNDN<4>>—
HIlE A Pafo- - X00011 VDS<I> AGNDN<3>>|
HIfE Fso »FB X00110 VDS<i6> AGNDN<2>>—|
3|2 ss0 > SENSE X00111 VDS<2> AGNDN<1>>—|
Q Z . X01010 VDS<i5> AGNDP<0>>—
E S capacitor array xo1o01dl > AGNDP<1>>—]|
2 a — ot
£l |z —= X 01110 AGNDP<9> L0
15} E ACC<6:0 X 01111 AGNDN<9>
(| |z »RLU X 10010 AGNDP<8> PB<6><—¢— Poke>
Sl & SMODE<S> X 10011 AGNDN<8> Io 100K
2 [0 Jo- X 10110 AGNDP<7> PB<0 (i [k AOND
15| M X 10111 AGNDN<7> <0>
o 5 H AGND X11010 AGNDP<6> 900K
=5 le” . X1101 1 AGNDN<6>
W R — X 11110 AGNDP<0>
o X11111 PB<7>
RLD
10k
PB<3> PB<3>
com AGND
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10k 90k 10k 90k
AGND AGND
z e} z o
T a a a
MEE T T H
OoPs<1> OPs<2> & & 4 & 2
° ° v v v v Vv
SENsEs_| IN.OPL OPS sEnsEs_| IN_OP2 oPs2 | oP20 g g g & B
FB>— FB>—
RLU>—| oP10 RLU>—
AGND>— v AGND>— i >
PB<0>>— PB<0>>—
PB<1>>— 0> PB<1>>— VDD —» VDSC<17:1>
OPCHP<1:0>10
PB<2>>—| PB<2>>—| RESS ] po@ge | \DS<IT:L>
10k PB<8>>— PB<3>>— AGND>— Geenar;r;crel —» AGNDP<9:0>
P> |p-po<s>  SOPIP<20> SOP2P<2:0> ENVS—p| |—> AGNDN<9:1>
COM AGND
ENREFO
AUA =0.5VDDA
e uA 10k Voltage B\Zf“gmep REFO
- PB<I> | —»PB<l>  VAGND<L:0>:00—p| Reference AGND ENREFO—»| /0 29 MUX > REFO
Generator 2 Rekrence | pp <6>3
90 ~=1.2V
z SREFO
2 610 2
099 | 9 I i
0.01 T
AGND Vss AGND
ENADS
ADS ADS_CLK
TS1P ‘ ~ SENSE>—{ ADSFP
Temperaure |3 ISIN | ADSOSR[2:0]:100 RES;
TS2N | . o1
| ADSOS[2:0]:101 P10
| ——— ADSRG OP20>_|
ADSIGI[1:0] VDD>—|
ADSIP |
e > } 1bi g 24bi N 1
| I it
Torpa] MW ADSIP /ADSCHP[1:01:00  ADSIPB = P‘éﬁ:; MUX | FTMOD[1:0]
! o
TSIN>— | S ADCR PB<1>o]
ADSI<1:0> S AAD S HMIL PB<2>>—| ADSFP
PB<8>>—
PB<4>>—
ADSFN— ADSIN S1:x0.9,x1.8, x2.7, 3.6 PB<5>>—|
RLU>— ADCIF
MUX  |—»ADSIN PB<6>>—] ™
TS2N>— Interrupt PB<7>>—| }
TS2P > "
| + VR:x1,x1/3 - SADSFP<3:0>
ADSI<1:0> ! " a
!
| ADSINB SENSES_| ADSFN o
! @ o RLU>—|
L2 z VSS>— T
FB>_| ADSRP RLU>—]| ADSRN i 8 8 AGND>— X 1] 11
REFO >— AGND >—| 1< < PB<2>>—
VREF>— PB<3>>— | PB<3>3—
PB<4>>—
PB<6>>— PB<5>>—| !
MUX 3 ADSVR+ MUX 3 ADSVR-!
RLUS—| FB>— | PB<5>>— ADSFN
|
VDD =~ VSS = ! SADSFN<2:0>
AGND >—| VREF>— el
> > VR+
SDSRP<2:0> ADSRN<2:0>

3|
Al
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6. Resistor

The chip offers two ways to measure resistor, constant voltage and constant current
measurement and different methods lead to diverse results.

Constant voltage or ratio resistor measurement design must input ADC signal and open
reference voltage input buffer when measuring high resistor. 3MQ parallel connection
impedance will be generated if ADC input was not opened. It is suggested to use constant
current resistor measurement when design 500kQ to 50MQ application. The measurement
equation is given below :

DS2 IRX == IRn

-
D8l<':<VREF=AGND+1 Vo, =l xRx= \;R” x RX
n
FSy Vv ADCV,
¢ »FfB Reenp = —= x Full Scale =———x Full Scale
. Rn ref
10nF —~ Rn

ADCVref=FB-RLU

SMODE<4>

RLU

PTC + 100

VOLT/OHM/
CAP/DT

PB<0>
ADCVin=PB<0>-PB<3>

COM PB<3>

AGND

Constant current resistor measurement design has higher internal impedance of DSn and
SVDD electrical switches; it will have parallel connection with Rn resistor and to cause output
current deviation. It is recommended to use constant voltage resistor measurement when
designing 500kQ or below applications. The measurement equation is given below :
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DSs2 VDDA -VREF
— IRx = IRn = RN
DSJ_&D"—D VDDA ADCV
ceap = ———x Full Scale
10nF ~~  Z Rn ADCV,,
Rxx 1o,
F SCp SVSO2 RREAD = mx Full Scale
+ VREF=VDDA*34/36
PTC + 100

VOLT/OHM/

CAP/DT PB<0>

ADCVin=PB<0>-PB<3>

COM PB<3>

AGND
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6.1. 500hm/5000hm Input Network Configuration

30K

VOLT/OHM/
CAPIDT

O

5pF

_

30k 0.1uF

‘ OHM/CAP/Cortinuity/Diode/mV Volt ‘ E
OHM/CAP/Continuity/Diode

HYGON

HYCON TECHNOLOGY

S ¢-

5

svs02
VS02
svsoz

SSAS

84
g4 anevs|
—_~—
G~
Gans

SMODE<5>

SMODE<4>

VSS VDD
20,88
SMB%DEE 588330z
0> G| %666683
0000X/ 0000000
0001X/ 1000000
0010X[ 0100000
0011X/ 0010000
0100Xx][0001000]
0101X 1001000
0110X/ 0100110
0111X/ 0010101
100X0 0000000
100X1 1000000
101X0 0100000
101X1 0010000
110X0[ 0001000
110X1/ 1001000
111X0 0100110
111X1 0010101
Pso
PA<0>
Dso
Fso >FB
sso Lo »SENSE
capacitor array
— o
=
ACC<6:0>
*—>»RLU

VREF

CPO  —p|
FUVR<3:0> —p|
SMODE<3>—p|

VREF

MUX

VDS<17>
VDS<16>
VDS<15>
AGNDP<9>
AGNDP<8>
AGNDP<7>
AGNDP<6>
AGNDP<0>
VDS<1>
VDS<2>
VDS<3>
AGNDN<9>
AGNDN<8>
AGNDN<7>
AGNDN<6>
PB<7>

INYYVSTIUIUIRY IV

bl

C

<

Pyl
SMODE<3>

VREF

KEXXKXXXXXXXXXNXKXXX PR R RRRERO0O0O00000O0
PRPRPRPPPPOOO0OO0OO0OO0OO0OORRPRPFPOOOORRRPRROOOO
FRPRPRPOOOORRRLRHROOOORROORRPROORROOR OO
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HY313X Configurations
(For HY3131-AK02)

6.2. 5K ohm Input Network Configuration
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VDS<3>
AGNDN<9>
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AGNDN<6>
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VDSC<9>>—|
VDSC<10>>—|
VDSC<11>>—
PB<6>>—
AGNDN<6>>—
AGNDN<5>>—
AGNDN<4>>—
AGNDN<3>>—|
AGNDN<2>>—
AGNDN<1>>—|
AGNDP<0>>—
AGNDP<1>>—

VRL_CMP

MUX

SCPL<3:0>
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HY313X Configurations

(For HY3

131-AK02)

6.3. 500hm Measurement Network Configuration
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HY313X Configurations HVC’.\"
(FOF HY3131-A KOZ) HYCON TECkOLOGV

6.4. 500 ohm~50K ohm Measurement Network Configuration
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HY313X Configurations
(For HY3131-AK02)

6.5. 50Kohm Input Network Configuration
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HY313X Configurations
(For HY3131-AK02)

6.6. 500Kohm Input Network Configuration
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HY313X Configurations
(For HY3131-AK02)

6.7. 5M ohm Input Network Configuration
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6.8. 50Mohm Input Network Configuration
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6.9. 500Kohm~50Mohm Measurement Network Configuration
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7. Di

ode

HYGON

HYCON TECHNOLOGY

Diode function is to measure Forward Voltage or called PN Barrier Potential. This chip
offers positive/negative constant current source or positive/negative constant voltage source
measurement. This example illustrates positive constant current measurement.

When constant current passed through diode, both edges of component will have voltage
difference. The voltage is around 0.2V~1.5V, to prevent exceeding full scale. Thus, taking
900k and 100k(2 to form 10 times attenuation.

7.1. Diode Input Network Configuration
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7.2. Diode Measurement Network Configuration

HYGON

HYCON TECHNOLOGY
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8. Continuity

HYGON

HYCON TECHNOLOGY

This function can use constant current or constant voltage output measurements. This
case is positive constant current output measurement.
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9. Current
Current measurement is similar with that of measuring mV.

9.1. DC 50mA
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9.2. DC 500mA

HYGON

HYCON TECHNOLOGY
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! ~
TSIN>— | 5 ADCR PB<1>=—t A 4
ADSI<1:0> 3 AAD T H/MIL PB<2>>—| ADSFP
PB<8>>—
PB<4>>—|
ADSFND— ADSIN S1:x0.9,x1.8,%2.7, x3.6 PR<5oo|
RLU>= Mux  —»ADSIN ADCIF PB<6>>—] =y I
TS2N >— Interrupt PB<7>>— —
TS2P > -
! + VR:x1,x1/3 - SADSFP<3:0>
ADSI<1:0> !
!
| ADSINB SENSE>_| ADSFN =
! @ @ RLU>—
g z VSS>—
£5>_| ADSRP RLU>_| ADSRN 2 a AGND>— 1 T
REFO >— AGND>— < < PB<2>>—| |
VREF>—| PB<3>>—| z2<i>>- v
PB<6> 3=t PB<5>>— <4>>—
MUX 3 ADSVR+ MUX > 3
RLU>—| B> ADSVR PB<5>>—| ADSFN
VDD >— VSS>— SADSFN<2:0>
AGND >— VREF>—| E
- o VR+ VR-
SDSRP<2:0> ADSRN<2:0>
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9.3. AC50mA

10k 90k 10k 90k
AGND AGND
z (e}
N g
5] s}
orser & & § & 8
— - b & @
oS
SENSEs_| INOPI sEnsEs| IN_OP2 P2 0P20 £ a g & &
FB>—| FB>—|
RLU>—| RLU>—|
AGND>—{ ik AGND>— - iy
PB<0>>—| PB<0>>—
PB <1> et OPCHP<1:0>:00 PB<1>>—| VDD I—» VDSC<17:1>
PB<2>>—] PB<2>>—| RG] RV‘:BQQ > VDS<17:1>
o PB<8>>—] PB<3>>—| D Conaaory [~ AGNDP<9:0>
pBE_»pEKb SOP1P<2:0> SOP2P<2:0> ENVS—») [ AGNDN<9:1>
com AGND
ENREFO
mALA . Votme —05VDDA Bvankdga) REFO
PB<E—> PB<l>  VAGND<L0>:00=| Reference AGND ENREFO—p| _ otae MUX > REFO
Generator 2 Reference|  pg <>
>99 ~=1.2V
SREFO
2 AGND °
> w
30.00 |g| o
0,01
E T
ND VSs AGND

ADF

HYGON

HYCON TECHNOLOGY

ENADF
| ADF_CLK
I -

oP109— ADFIP

OP20>—
PB<4>>—
PB<7>>—|

SADFIP<1:0>

MUX

RLU>—| ADFIN

AGNDD—
PB<3>>—
PB<5>>—

SADFIN<1:0>

MUX

Sl

x1/2,x1,x3/2,x2

+ VRix1x1/3 -

ADFRG
ADFIG[1:0]:00

X AAD

© 2024 HYCON Technology Corp

www.hycontek.com

VR+—"VR-—

8lH quiod

LPFBW<2:0>:111

ADFOSR([2:0]:000 AVGO<18:0>
X
HPF .
FAST ADC n X X*X
ADCIF
Interrupt

FB>—| ADFRP RLU>—| ADFRN
REFOP= x| ADFVRe ACNDD= wiux | aDFVR-
VREF>—| PB<3>>—

PB<6>>— PB<5>>—|
SADFRP<1.0> SADFRN<L:0>

RMS
[37:0]
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9.4. AC500mA

oP109— ADFIP

OP20>—
PB<4>>—
PB<7>>—|

SADFIP<1:0>

MUX

RLU>—| ADFIN

AGNDD—
PB<3>>—
PB<5>>—

SADFIN<1:0>

MUX

HYGON

HYCON TECHNOLOGY

10k

10k

299

-0/

>0.99
>

20.01
>

2

ADF

ADFRG

X AAD

Sl:x1/2,x1,x3/2,x2

+ VRix1x1/3 -

ADFIG[1:0]:00

VR+—"VR-—

FB>—| ADFRP RLU>—| ADFRN
REFOD— pux » ADFVRs AGNDD— iy
VREF>—| PB<3>>—
PB<6>>— PB<5>>—|

SADFRP<1.0> SADFRN<L:0>
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8lH quiod

LPFBW<2:0>:111

10k 90k 10k 90k
AGND AGND
z o z (e}
by 7 N N
S Loj ¢} o]
ops<i> ops<s A A A oa A
| — b & b & &
orss
sEnsEs_| INOPT SENSEs_| IN_OP2 P 0oP20 g & g & &
FB>—| FB>—|
RLU>— RLU>—
>——p OP10
AGND>— \ux b AGND>—  \ix
PB<0>>—| PB<0>>—
PB<1>3m1 OPCHP<1:0510 PB<1>>—| VDD L—» osc<ar1>
PB<2>>| PB<2>>—| .- R‘é‘:z%; | \Ds<17:1>
PB<8>> PB<3>>—| N> Conordor1 [ AGNDP<9.0>
pBE_»pEKb SOP1P<2:0> SOP2P<2:0> ENVS— [~ AGNDN<9:1>
ENREFO
Votage =0.5VDDA vi‘”kdgm REFO
a5 o tage
VAGND<1:05:00 Reference AGND ENREFO—»| MUX > REFO
> Generator 2 Reference)  pg.<6>3 %
=12V
SREFO
o
2 AGND 2
! < ! (i3
VSs AGND

ADFOSR[2:0]:000 AVGO<18:0>
X
HPF *
FAST ADC n X X*X
ADCIF
Interrupt

—» ADFVR-

RMS
[37:0]
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10.Frequency

The frequency measurement can be divided into an analog input and a digital input. The
analog input refers to the window comparator by PB<x> or PA<x>, and the comparator output
(CMPO) is input to the Frequency Counter; the digital input is entered by the CNT to the
Frequency Counter.

( Mux
VDSC<16> >
VDSC<13>
WDSC<11>>]
VDSC <10> >
DSC <9> >
VDSC <8> > ENCMP
Dsc <7> > +
PB<5> > VRH_CMP CMPHO
AGNDP<6> > CMI
AGNDP<5> > ;
AGNDP<4> >
AGNDP<3> >
AGNDP<2> >
AGNDP<1> >
AGNDP<0>
AGNDN<1> >
SCMPRH<3:0>
Mmux ENPCMPO
SENSE>]
FB: v
oP10 ACPO
PB<0>> IN.CMP | —¢ E“EI_‘ b CMPO - W cMP
PB<1> > /\ PIN
RLD>] X
PB<3> :
PB<4> « E é
SCMPI<2:0> E E g
EEa
(" MUX )
VDSC<2> >
33531 ;: ACPO CTA<23:0>
> F CTB<23:0>
VDSC <8> > ENCMP requency pkoivasd
VDSC<9> > + PCNTL | e ounter Cre<z
VDSC<10> > + cre
DSC<11> > CMPL>—0——>
PB<4> > vRL cMP cmPLO
AGNDN<6> >
AGNDN<5> > eNeNT
AGNDN<4> >
AGNDN<3> >
AGNDN<2> > PCNTI ot
AGNDN<1> > Buffer [« PIN
AGNDP<0>
AGNDP<1> >

SCMPRL<3:0>

The analog input is only suitable for signal measurement with positive and negative half
cycles. The positive trigger point of the window comparator is VRHCMP; the negative trigger
point is VRLCMP. When the analog input signal reaches the positive trigger point of the
window comparator, COMP is High; when the signal reaches the negative trigger point of the
window comparator, COMP is Low. The comparator output (CMPO) function can be turned on
during development of the product for easy debugging.

/\\ /q /q VRHCMP

\ » AGND
VRLCMP
vV \/

Input
—
—
]
—

CMPO

» VSS

10.1.Frequency Counter Calculation Example Description
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S [ e O T e

< - 1000000h-CTA<23:0>Initial+ CTA<23:0>Final - >
CTB=1 CTB=2 CTB=3 CTB=4 CTB=5 CTB=6
CTC1 | CTC2 | CTC3 | CTC4 | CTCS | CTCS6 |

Calculation condition description (1kHz / 50% as an example)

FSYSCLK: System oscillator frequency, assumed to be 4MHz

CTA<23:0>Initial: Preset value before CTA count, CTA<23:8> program defaults to CO00h, and
CTA<7:0> is cleared to 00h

CTA<23:0>Final: The value after the CTA is counted, CTA<23:0>Initial is CO0000h, and in the
case of 1kHz is 000760h

CTB<23:0>: Number of cycles in time, CTA<23:0>Initial is CO0000h, and in the case of 1kHz
is 000419h

CTC<23:0>: The sum of the time sum of High, CTA<23:0>Initial is CO0000h, and at Duty 50%
is 20043Ah

Count time:
T =[1000000h-CTA<23:0>Initial+ CTA<23:0>Final]/FSYSCLK
=(1000000h-C00000h +000760h)/3D0900N --- >hexadecimal
=(16777216-12582912+1888)/4000000=1.0490 --- >decimal

Standby signals frequency:
Freq = CTB<23:0>/T
= 1049/1.0490=1000 Hz

Standby signal, Duty Cycle:
Duty Cycle = CTC<23:0>/[1000000h-CTA<23:0>Initial + CTA<23:0>Final]
= 20043Ah/400760h --- >hexadecimal
= 2098234/4196192=0.5=50% --- >decimal

- _—
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10.2. Voltage input (Analog Input)
When measured frequency, the signal is inputted by PA<n> and PB<n>. If the input
contains DC, must be removed by AC Coupled capacitors.

VOLT/OHM/
CAPIDT

O—

3
o
o

'OHM/CAP/Cortinuity/Diode 3

'OHM/CAP/Continuity/Diode/mV Volt

HYGON

HYCON TECHNOLOGY

l—< VDS<17>
VREF < wbs<ie>
< wbs<is> VDSC<ie>>—| VRH CMP
—< AGNDP<9> VDSC<13>>—
—< AGNDP<8> VDSC<11>>—|
| < AGNDP<7>  VDSC<10>>—|
—< AGNDP<6> VDSC<9>>—
M [< AGNDP<0>  VDSC<8>>—| ENCP
—< VDS<1> VDSC<7>>— +
— VDS<2> PB<7>>— MUK}
L < bs<3> AGNDP<t>>—| p—p CPHO
—< AGNDN<9> AGNDP<5>>—
| < AGNDN<8> AGNDP<4>>—|
CPO  —p < AGNDN<7> AGNDP<3>>—
e w 4w FUVR<3:0> —p| l—< AGNDN<6> AGNDP<2>>—
¢ \s \s SMODE<3>—»| [ < PB<r> AGNDP<1>>—
© AGNDP<0>>—|
AGNDN<1>>—
AGND VSS VDD A SCPH<3:0>
&
M
FUR § SENSE>—{ IN.CMP
0> 28 FB>—
2] au H O VREF OP10>—|
SMODE 0| 539330 = PB<0>>—]
<o 83560000 M
o 0000 O0X VDS<17> PB<1>>—
000 10X VDS<i6> RLD>—
PR R S 00100X VDS<i5> PB<3>>—
0010x| 0100000 00110Xx| AGNDP<9> | [P PB<4>>
0011X 0010000 0100 0X AGNDP<8> P20
o100x 9001000 01010X AGNDP<7>
0110x/ 0100110 01100X AGNDP<G> \DSCe2>>_| VRL_CMP
0111% 0010101 01110X AGNDP<0> \VDSC<5>>—]
100X0[ 0000000 10000X VDS<1> Nioas
100X1 1000000 10010X VDS<2> -
1o1x0 0100000 10100X VDS<3> VDSCB>>—|
101X1 0010000 VDSC<9>>—
110X0[ 0001000 10110X AGNDN<9> VDSC<10>>—]
110X1 1001000 1100 0X AGNDN<8> VDSC<l1>o |
111X0 0100110 1101 0X AGNDN<7> PB<6>>—|
MUX
111X1 0010101 11100X AGNDN<6> AGNDN<6>>—]
11110X PB<7> AGNDN<5>>—
X 00010 VDS<17> AGNDN<4>>—|
X00011 VDS<I> AGNDN<3>>—|
rso >EB X 00110 VDS<16> AGNDN<2>>—|
50 > SENSE-{ennenncen X00111 VDS<2> AGNDN<1>3~
i X01010 VDS<i5> AGNDP<0>>—|
capacitor array X01011 VDS<3> AGNDP<1>>—]
— o
e xo1iig soore e vcieo
<6:0> g
ACC<6:0 RLU X 10010 AGNDP<8> ACPO
SMODE<5> X 10011 AGNDN<8> - CMPO o |
X 10110 AGNDP<7>
X 10111 AGNDN<7> . B
X 11010 AGNDP<6> e E
X 11011 AGNDN<6> 36 &
X11110 AGNDP<0> % o o
X11111 PB<7> i ¢
: ACPO —» CTA<23:0>
' Ll —’CTB<23 0>
: Frequency —» cTC<23.0>
H PCNTI | Counter ROV
' >
' > CTF
:
:
:
:
:
........................ :
H
10k 90k
AGND
z o AGND z o]
Z 9 g Q
g N N N
5 LO_I <] &
ENBIAS
ops<is ops<zs
oo P sEnsED— INOPL S SENSE>— IN_OP2 oPsZ oP20
FB>—| FB>—
RLU>— RLU>—
ACND> x| —» OP10  pgrDs_ o
10k PB<0>>—| PB<0>>—|
PB(E_’ P peat>a OPCHP<1:0>:00 PB<1>>—
com PB<2>>— PB<2>>—|
AGND PB<8>>— PB<3>>—
SOP1P<2:0> SOP2P<2:0>
MAUA A 10k ENREFO
. PB<E|_'PB<1> Vokage ~0.5VDDA Ei/anndgep REFO
99 VAGND<1:0>:00: Reference AGND ENREFO—»| /0t &e MUX > REFO
> Generator 2 Reference|  pg <g>31
~=1.2v
SREFO
099 - Aé;‘ 5 rt-l "
< & 10k
0.01 DDA
AGND I 100F LM385-12

10.3.Current input (Analog Input)
The current and measurement frequency method is entered into the window comparator
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by PB<1>, and the comparator output (CMPO) is input to the Frequency Counter.

<« WREF L . vpsars
VREF
< ps<ie>
| < ps<is> VDSC<ie>>—|VRH.CMP
L < AGNDP<9>  VDSC<13>>—|
Pss L < AGNDP<8>  VDSC<11>>
N\ Pae> -t < AGNDP<7>  VDSC<10>>—|
Ds8 pa—— L < AGNDP<6> VDSC<9>>—|
VOLT/OHM/ Fs L < AGNDP<0>  VDSC<8>>—| ENCP
CcAPIDT ss MUK o Vbs<is  VDSC<7>>—|
10M — sy <  VDS<2> PB<7>>—|
© * VWA~ PA<T> > [ < ws<» AcNDP<es>—| MX p—p CPHO
] [ < AGNDN<9> AGNDP<5>>—|
L < AGNDN<8> AGNDP<4>>—|
CPO  —py < AGNDN<7> AGNDP<3>>—
o w to FUVR<3:0> —pf < AGNDN<6> AGNDP<2>>—
g\ e SMODE<3> —>1 [ < PB<r> AGNDP<1>3—
© AGNDP<0>>—|
AGNDN<1>>—|
AGND VSS VDD A SCPH<3:0>
[v]
M
IN_CMP
FOWR So seEnse>—| N
<30> S FB>—
2,,88 ’ » O VREF OP10>—
52"3%25 0| 05888az PB<O>>—
> 5| dananaq 00000Xx VDsS<17> PB<1>>|
00010X VDS<16> RLD>—|
P R TR T 00100X VDS<15> PB<3>>—|
0010x| 0100000 00110Xx AGNDP<g> | [P PB<4>>—
0011 0010000 01000 X AGNDP<8> "
SCPI<2:0>
0100x 0001000 01010 X AGNDP<7>
o1o1x 1001000 01100X AGNDP<6>
0110X[ 0100110 VDSC<255—| VRL_CMP
0111x[ 0010101 01110 X| AGNDP<0> \VDSC<55>_|
100X0 0000000 10000X VDS<1> vosea ]
100X1 1000000 10010X VDS<2> NS
101x0 0100000 10100X VDS<3> >
101X1 0010000 VDSC<9>>—]
110X0 0001000 10110 X AGNDN<9> VDSC<10>>—]
110X1 1001000 1100 0 X AGNDN<8> VDSC<11>>—|
111Xx0 0100110 11010X AGNDN<7> PB<6>>_|
111X1 0010101 11100 X AGNDN<6> AGNDN<6>>—| MUK
11110X PB<7> AGNDN<5>>—|
X00010 VDS<17> AGNDN<4>>—|
X00011 VDS<1> AGNDN<3>>—
B X00110 VDS<16> AGNDN<2>>—|
SENSE X00111 VDS<2> AGNDN<1>>=
pPTc(S] PTC ) X01010 VDS<I5> AGNDP<0>>—]
= - capacitor array X01011 VDS<3> AGNDP<1>>—
° —c o
IR = X 01110 AGNDP<9> TS
H S ACC<B:0> X 01111 AGNDN<9>
3 H - >RLU X 10010 AGNDP<8>
g £ SMODE<s> X 10011 AGNDN<8>
s 15 X10110 AGNDP<7>
2 2 ACTD X 10111 AGNDN<7>
g < X 11010 AGNDP<6>
Q I s X 11011 AGNDN<6>
% — X 11110 AGNDP<0> @
= X11111 PB<7>
s
I
° A Pﬁ | CcTA<23.0>
L Ll =) CTB<23:0>
PCNTI F[:eoq::tgfy » CTC<23.0>
—» cTBOV
> CTF
10k 90k
AGND
z o AGND z 9
o a o [N
<] t:_] S o]
ENBIAS
. 0PS<2> ce‘ re_, % @ ’e
IN_OP1 IN_OP2 w5 P20 g @ g g @
SENSE>— - SENSE>— " " o
FB>— FB>—
RLU>—| RLUS—]
AGND>— M AGND>—
10k PB<0>>—] PB<0>>—]|
PB<3> }—}PB<3> I) PB<1>3—t OPCHP<1:0>100 PB<1>>—]
com i PB<2>>— PB<2>>—
AGND \ PB<8>>— PB<3>>—|
:
' SOP1P<2:0> SOP2P<2:0>
mA/UA uA 10k . ENREFO
"‘1['NW'E<E_> PB<1> Votage —0.5VDDA Bandgap REFO
< VAGND<1:05:00-9| Reference AGND ENREFO—p| V0 age MUX w REFO
<
MN:E Generator 2 Refarencel PB<63—
< SREFO
>0.99
A b3 2 AGND |%| o
Oo— g £
< < < 10k
3001 VDDA
AGND I 100F LM385-12 I
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10.4.CNT input (Digital Input)

ENCTR
ENCNTI
SYSCLK

ENCNTI —» CTA<23:0>
ACPO—p —» CTB<23:0>

100R Frequency —» CTC<23:0>

>—’V\N——| < PCNTI Counter | (reoy
—>CTF

- _—
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11.Revision History

Major differences are stated thereinafter:

HYGON

HYCON TECHNOLOGY

Version Page Date Revision Summary
First edition
V01 ALL 2024/06/07 | Use with HY3131-AKO02 to modify configuration
settings
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