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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 not 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
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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 input10OM() 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 ADC1 Pre-Filter.

1.1. Input Network Configuration

5pF
i
30K
10M
Oz
VOLT/OHM/ oM
CAP/DT
™M
AFJWN{EAJ
100k —
A ¥ og s
LT
10k AGND VSS VDD
AV PA
1 20,58
PA SMODE o
M a0 8| 2522283
Oluonhnmnnnn
0000X/ 0000000
104 0001X/ 1000000
4”_|E 0010X/ 0100000
0011Xx/ 0010000
0100X[ 0001000
0101X/ 1001000
0110Xx[ 0100110
W\"E 0111x 0010101
100X0[ 0000000
100X1 1000000
101X0[ 0100000
101X1 0010000
1k 110X0/ 0001000
J\N\/—E 110X1 1001000
111X0[ 0100110
111X1 0010101
S —_E
>
£ >FB
B » SENSE
T )
g capacitor array
= — ot
% .,%}_./
ACC<6:0> »RLU
- {w
PTC +100
Ri

<«

VREF

CPO  —»
FUVR<3:0> —p
SMODE<3> —»

VREF

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>

INSVIVIIVIVIVIUN

FUVR

A
@
o
v

SMODE<3>

VREF

A A A A 00000000222 20000=222320000
. . NN 0000 AT 0000 2200220022002 =200
. 0022002000020 20 202020202020

XEXXXXXXXXXXXXXXX 2222222 2300000000

A A A A A A A A M A A A A LA 0000000000000 000

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>

VDSC<16>>—{VRH_CMP
VDSC<13>>—|
VDSC<11>>—|
VDSC<10>>—|
VDSC<9>>—]
VDSC<8>>— ENCP
VDSC<7>>] il

PBT>>—
AGNDP<6>>— >3 CPHO
AGNDP<5>>—

AGNDP<4>>—|
AGNDP<3>>—|
AGNDP<2>>—
AGNDP<1>>—
AGNDP<0>>—
AGNDN<1>>—

SCPH<3:0>

SENse>—| IN_CMP
FB>—
oP10>—
PB<0>>—|
PB<1>>—|
RLD>|
PB<3>>—|
PB<d>>|

SCPI<2:0>

VDsC<2>>— VRLCMP
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>

PB<8> 4—3—@

sDIo
PB<0> PB

100K
AGND

900K
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1.2. DC50mV Measurement Network Configuration
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10k 90k 10k 90k
AGND AGND
z o r% (o]
a a o a
[S] S 5] Loj
BIAS
OPS<1> oPs<2> A A A A A
oPs=Ts I b & b b B
OPS<1> PS<2>
SENSE>_| IN_OP1 PST SENsE>_| IN.OP2 ¥ , OP20 [ [
FB>—| FB>—
RLU>— RLU>—
AGND>— jux OP10 AGND>— ux —>
F PB<0>>—|
PB<1>>— 0 PB<1>>—| vDD>—] I—» vbsc<i17:1>
OPCHP<1:0>:10
PB<2>>—| PB<2>>—| RS R\;::‘raegie > VDs<17:1>
10k PB<8>>— PB<3>>— AGND>— Gonerator 1 [ > AGNDP<9:0>
PB: 3_, PB<3> SOP1P<2:0> SOP2P<2:0> ENVS —p, |—> AGNDN<9:1>
COM  aGhD
ENREFO
AUA
AR A 10k Voltage Randgap REFO
. <1> | —»PB<1>  VAGND<1:0>:00| Reference AGND ENREFO—p| oo 29° MUX @;. REFO
Generator 2 S_e:e;;:e PB<6>>—
99 =1.
i SREFO
2 AGND E
0.99 !2 I i
0.01
~ I
AGND vss AGND
ENADS
ADS | ADS_CLK SENSE ADSFP
Temperature 3%15 b FB%
! >
Sensor > TS2P ! ADSOSR[2:0] R
> TS2N i ——ADSO0S[2:.0] OP10>—
!
i ADSRG 0P20>|
| ADSIG[1:0] VDD >—
ADSE;*’ AosiP | § REFO>—| "
= ! .
Ts1pa_| X [T>ADSP ADSCHPIT:0111  ADSIPB s F}’B’iizi MUX | FTMOD[1: A
TSIN>— | = ADCR
! 5 ML PB<1>>—
ADSI<1:0> 5 AAD ~ PB<2>>| ADSEP
PB<8>>—
ADSIN PB<4>>—|
ADSFN>=— S1:x0.9,x1.8,x2.7, x3.6 PB<5>>—|
RLU>— Mux | —» ADSIN ADCIF PB<6>>— FT:IN
TS2N>—| Interrupt PB<7>>—
TS2P>—|
+ VRix1,x1/3 - SADSFP<3:0>
ADSI<1:0> . "
SENSE >—| APSFN
@ RLU>—|
Z vsso| ﬂ
FB>_| ADSRP RLU>_| ADSRN @ AGND>— yux
REFO>— AGND>—| < PB<2>>—
VREF >—| PB<3>>—| :gziz:
PB<6>3= \iux |y ADSVR+ PB<5>>— mux
RLUS FB>| PB<5>>—] ADSFN
VDD>—| vss>—| SADSFN<2:0>
AGND>— VREF> | e T [
> >
SDSRP<2:0> ADSRN<2:0>

I
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1.3. DC500mV Measurement Network Configuration
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10k 90k 10k 90k
AGND AGND
=z o z (e}
z Q & Q
o o o o
[ ) [S] Loj
BIAS
oPs<t> ops<2> & & 8 &
I | — b & b b B
OPS<1> PS<2>
SENSE>—| IN-OP1 _— SENSE>—| IN-OP2 . ) OP20 & o g & &
FB>—| FB>—
RLU>— RLU>—
AGND>— jux OP10 AGND>— ux —>
PB<0>>—| PB<0>>—|
PB<1>>—| 0s- PB<1>>—| vDD>—] I—» vbsc<i17:1>
OPCHP<1:0>:10
PB<2>>—| PB<2>>—| RS R\;::‘raegie > VDs<17:1>
10k PB<8>>— PB<3>>— AGND>— Gonerator 1 [ > AGNDP<9:0>
PB: 3_, PB<3> SOP1P<2:0> SOP2P<2:0> ENVS —p, |—> AGNDN<9:1>
COM  aGhD
ENREFO
AUA
AR A 10k Voltage Randgap REFO
- <> |—»PB<1>  VAGND<1:0:00-p| Reference AGND ENREFO —p{ _vorage MUX > REFO
Generator 2 Reference | pp<6>3
9 ~=12V
i SREFO
2 AGND °
0.99 !g I &
0.01
~ I
AGND vss AGND
ENADS
ADS ADS_CLK ADSFP
Ly Ts1P — SENSE>—
Temperature 3 TSN b FB>|
Sensor > TS2P ! ADSOSR[2:0] R
> TS2N ! ——ADSO0S[2:0] OP10>|
!
i ADSRG 0P20>—]
| ADSIG[1:0] VDD >—
ADSE;* AosiP | § REFO>—| "
> ! -
ool | Mux —»napsIP IADSCHP[1:0111  ADSIPB 4 p\';ﬁ; Mux | FTMODI1: A
TSIN>—| | 5 ADCR PB<1>>_|
ADSI<1:0> 3 AAD R HML PB<2>>— ADSFP
PB<8>>—
ADSIN PB<4>>—
ADSFN>— SI:x0.9,x1.8,x2.7, x3.6 PB<5>>|
RLU>— Mux | —» ADSIN ADCIF PB<6>>— FT:IN
TS2N>—| Interrupt PB<7>>—
TS2P>—|
+ VRix1,x1/3 - SADSFP<3:0>
ADSI<1:0> . \
SENSE >—| APSFN
@ RLU>—|
Z vsso| ﬂ
FB>_| ADSRP RLU>_| ADSRN @ AGND>— yux
REFO >—| AGND D~ < PB<2>>—
VREF >—| PB<3>>—| :?f:
PB<6>3= \yx | ADSVR+ PB<S>>— wux g
RLUS FB>| PB<5>>—] ADSFN
VDD>—| vss>—| SADSFN<2:0>
AGND>— WVREF>— | e e [}
> >
SDSRP<2:0> ADSRN<2:0>
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2. ACmV
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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 input10OM() 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

10M Psg
@— PAg8> —4
D8 1 4
VOLT/OHM/ Fsg
CAP/DT ss8

H
RES
[l

100k pss

= =
é é é
> > >
<
g

Ssas

\
L

AGND VSS VDD

Dss | o
Fs5
8§85
PS4 =] —o
4> — 4 SMODE | 584330 »
ps4 T <0 5| 5ea0500
Fs4
ss4 0000x/ 0000000
104 P 0001X/ 1000000
4”_5:9 — 4 0010X/ 0100000
DS3 —1f o 0011X/ 0010000
e 0100X/ 0001000
s 0101X/ 1001000
i - Gie areeti
AV PAf2> — 100X0[ 0000000
ps2 . 100X1 1000000
Fs2 101X0 0100000
ss2 101X1/ 0010000
1k Ps1 110X0[ 0001000
Wb —a 110x1 1001000
bs1 ] 4 111X0/ 0100110
ret 111x1/ 0010101
ss1
PsO
N
> DS0 —
£ FS0 »>FB
8 ss0 > SENSE
% capacitor array
% /%}_/P
ACC<6:0> » RLU
SMODE<5>
L - =
PTC +100
L R

CPO  —»
FUVR<3:0> —p
SMODE<3> —3»{

<«

VREF

VREF

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>

MATITIITTETTRT

FUVR

A
@
1=}
v

SMODE<3>

VREF

HKEXXXXXXXXXXXXXXX 2222222 a00000000

A MMM 00000000222 20000=22220000
A N 0000 A2 2000022002200 =2200=2=200
M 0020022002200 —"0202020=2020=20=0

A A A A A Al A A aaa0000000000000 000

S, 0RO OO0 OO0 ROXXXXXXXXXXXXXXXX | CPO

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>

VDSC<16>>—{VRH_CMP

VDSC<13>>—
VDSC<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

SCPH<3:.0>

SENSE>—| IN_CMP
FB>—
OP10>—
PB<0>>—|
PB<1>>|
RLD>—
PB<3>>|
PB<d>>—|

SCPI<2:0>

VDSC<2>>— VRLCMP
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>>—|

SCPL<3:0>

»—» CPHO

b cpLO

poce> <y 7ol

SDIo
PB<0> PB:
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2.2. AC Low Pass Filter Measurement Network Configuration

IC ®
1A
470nF

Q
,,,,,,,,,,,, o
| 2] 5
|
| oPs<2>
|
I IN_OP2 Opss2>
| VSENSE>—| VSENSE>— - ’ 1
[ FB>— RES*
! RLU>—| -
0P20

| AGND>— AGND>— ux —
| PB<O>>—| E:ﬁb*

<1>> |
I PB<1>>— OPCHP<1:0> .
| PB<2>>— PB<2>3-—
| PB<g8>>— PB<3>>—
} SOP1P<2:0> SOP2P<2:0>
|
|
|
\
| OPA1 OPA2
! (Buffer & Gain) (Low Pass Filter)
o

2.3. AC50mV Measurement Network Configuration

10k 90k 10k 90k
AGND AGND
2 o
& Y
o (=]
ops<t> & A AA A
f— s @ b B @
OPS<1>
SENsE>— IN-OP1 - SENSE >—| IN_OP2 & @ 2 2 8
FB>— FB>—|
RLUD— RLU >
AGND>— yux | OP10 AGND>— yux
PB<0>>—| PB<0> >
PB<1>>—| 05 PB<1>>—| VDD > > vosc<17:1>
OPCHP<1:0>:10
PB<2>>—| PB<2> >—| RSS2 RV?""'Qe L—» vDs<17:1>
1ok PB<g>>—| PB<3> >—| AGND>—| 75 0eC | AGNDP<0:0>
p8<3T|_> PB<3> SOP1P<2:0> SOP2P<2:0> ENVS —p [—> AGNDN<9:1>
com AGND
ENREFO
AUA
R A 10k Voltage T‘;:‘a”? REFO
. <1> |—»PB<1>  VAGND<1:0>:00—{ Reference AGND ENREFO —»| g MUX > REFO
Generator 2 Reference|  pp<g>3
% ~=1.2V
SREFO
o AGND o
g i
099 |(| b
- T T
AGND VSss AGND
LPFBW<2:0>:111
ADF ENADF
| [ADF_CLK
[ ADFOSR[2:0]:000 AVGO<I18:0>
X
ADFRG
ADFIG[1:0]:00
oP109— ADFIP g . HPF RMS
OP20>— \yx | AD2IP ADFCHP 2 | 19bit.|  EasT ADC < X*X !
PBed> o 3 n [37:0]
PB<7>>— g
SADFIP<1:0> ¥ AAD o
Sk:x1/2,x1,x3/2,x2
RLU>_| ADFIN ADCIF
ACND>] Interrupt
MUX 3 AD2IN . -
ot ] + VRix1,x1/3
PB<5>>—
SADFIN<1.0>
VR+L7VR-
£B>_| ADFRP RLU>_| ADFRN
REFO>= x| »ADFVR+ AGNDI= nux | » ADFVR-
VREF>— PB<3>>—|
PB<6>>— PB<5>>—|
SADFRP<1:0> SADFRN<1:0>
© 2010-2012 HYCON Technology Corp APD-DMMO003-V02_EN
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2.4. AC500mV Measurement Network Configuration

10k 90k 10k 90k
AGND AGND
z [e]
g IS
o o
5 5
omse & & & 4 &
. ¢ 9 y ¢ v
f— o o s & &
SENSE>_| IN_OP1 sEnsE > | IN_OP2 PSS oP20 & & o oo o
FB>— FB>_]
RLUD— RLU >—|
AGND> yux | AGND>  ux
PB<0>>—| PB<0> >—|
PB<1>>—| OPCHPE1:05:10 PB<1> > VDD>] > vosc<17:1>
PB<2> >—| PB<2> > e - R‘e’;’;';f‘ece > VDs<17:1>
1ok PB<8>>— PB<3>>— AGND>— oo erator 1 [ AGNDP<9:0>
E_» PB<3> SOP1P<2:0> SOP2P<2:0> ENVS —» [—>AGNDN<9:1>
COM  aGND
ENREFO
mAA A 10k Voltage Bandgap REFO
- <£|—>PB<1> VAGND<1:0>:00=)»| Reference AGND ENREFO —p| VOltage MUX > REFO
Generator 2 Reference|  pg<g>3
9 i
SREFO
AGND o
2
i
'3

0.99

—HED

LPFBW<2:0>:111

>
2
ZH
o

ADF ENADF
| ADF_CLK
L—ADFOSR[Z:O]:OOO AVGO<18:0>
' X
i ADFRG
! ADFIG[1:0]:00
ADFIP | o
OP10:
°P2°: MUX | —» AD2IP i é- 19bit .| FAST ADC HPR X*X RMs
PB<4>>—] | o /n X 137:01
PB<7>>—{ H z
SADFIP<1:0> ¥ AAD w
]
| Sl:x1/2,x1,x3/2,x2
ADFIN | ADCIF
AGR"\]:;; [] Interrupt
B> o] MUX —>AD2IN 3 + VRix1,x1/3 -
PB<5>>— |
SADFIN<1:0> |
'
i
' VR¥ L™ VR-
FB>_| ADFRP RLU>_| ADFRN
REFO3= yyx | »ADFVR+ AGNDI= mux | » ADFVR-
VREF >—| PB<3>>—
PB<6>>— PB<5>>—|
SADFRP<1:0> SADFRN<1:0>

© 2010-2012 HYCON Technology Corp
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HY313X HVC\"}"

Configurations 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 :

LI1IIMQ V,,
1OMQ+1.111MQ 10
101.01IKQ  V,,
10MQ +101.01KQ 100
10.01KQ  V,
10MQ+10.01KQ 1000
IKQ  V,
10MQ +1KQ 10000

5V _Range =V, x

50V _Range =V, x

500V _Range =V, x

1000V _ Range =V, x

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

3.1. 5V Input Network Configuration

5pF
l_E < VREF | . yps<17>
VREF < vDs<16>
30K < vpDs<is> VDsc<1e>>—{VRH.CMP
> —< AGNDP<9> VDSC<13>>—
10M —< AGNDP<8> VDSC<11>>—
@ ‘v‘v‘vq—] PA < AGNDP<7>  VDSC<10>>—
—< AGNDP<6> VDSC<9>>—
VOLT/OHM/ 1om MUX —< AGNDP<0> VDSC<8>>— ENCP
CAP/DT U —< VDS<1> VDSC<7>>— ¢
m < VDS<2> PB<7>>—
'MN'E [ < vDsa> AGNDP<G»>— MUX —»cpHo
T < AGNDN<g> AGNDP<5>>|
—< AGNDN<8> AGNDP<4>>—
100k CPO  —py [—< AGNDN<7>  AGNDP<3>>—
W FUVR<3:0> — < AGNDN<6> AGNDP<2>>—
SMODE<3> —p| —< PB<7> AGNDP<1>>—
AGNDP<0>>—{
AGNDN<1>>—
M = [ | AGND VSS VDD é_\) SCPH<3.0>
ot 1 I:{'I IN_CMP
Fss FUVR [a) SENSE>— ™=
go
59 <30> =4 FB>—
1k PS4 =] 58 : n o VREF OP10>—|
W‘” — SMODE o 583330 =z PB<0>>—|
ool o PC 5 5aa0530 00000X VDS<17> Pt MUX
00010X VDS<16> RLD>—|
23505 %ags000]l | D0Y00X wpeds o]
- Pafe> - 0010X/ 0100000 00110 X AGNDP<9> PB<4>>—
bse 1 o 0011x 0010000 01000 X AGNDP<8> SoPIao
res g100x 0001000 01010X AGNDP<7>
oM == 0110X 0100110 01100X AGNDP<6> VDSC<2>>_|VRL_CMP
[Pk . 0111x| 0010101 01110 X AGNDP<0> Voo
os2 AR 100X0/ 0000000 10000 X VDS<1> VDSC<7>>—|
100X1 1000000 10010X VDS<2> VDSO<8s
- Tot1xo 0100000 10100X vDS<a> -
882 101X1 0010000 VDSC<9>>—
1k Pst 110X0/ 0001000 10110 X AGNDN<9> VDSC<10>>—]
A Paki> - 110X1 1001000 11000 X| AGNDN<8> Vose<ttoa|
DSt — 1711X0[ 0100110 11010 X| AGNDN<7> PB<6>>—|
Fst 111X1 0010101 11100 X AGNDN<6> AGNDN<g>>—|  MUX
ss1 11110X PB<7> AGNDN<5>>—
LA PO X00010| VDS<17> AGNDN<4>>—|
—Pap> - | X00011| vDS<1> AGNDN<3>>|
2 Feo >FB X 00110 VDS<i6> AGNDN<2>>—
5 sso » SENSE X00111 VDS<2> AGNDN<1>>—|
T ! X 01010/ VDS<15> AGNDP<0>>—]
g capacitor array X01011 vDs<3> AGNDP<1>>—
z el inas X 01110 AGNDP<9> Soria
° ACC<6:0> o X 01111 AGNDN<9> :
- >RLU X 10010/ AGNDP<8> PB<e> <9 PBie>
SMODESS> X 10011 AGNDN<g> spio 100K
—{=lv |4 n 1 X 101 10| AGNDP<7> <l_|: AGND
e AGND X 10111 AGNDN<7> pB<0> PBIO> Y
BTG +100 S X 11010 AGNDP<6>
AA—] ’D e - X 11011 AGNDN<6>
r - X 11110 AGNDP<0>
> X11111] PB<7>
—>»RLD
© 2010-2012 HYCON Technology Corp APD-DMMO003-V02_EN
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HY313X
Configurations

3.2. 50V Input Network Configuration

HYGON

HYCON TECHNOLOGY

5pF
<
WK
AR
VW PA;
VOLT/OHM/ oM Fs8
CAP/IDT sss
™ Ps7
T
T Ds7 g
Res
887
100k Pss
A~ PATs> — Kg Kg &2
DS6 e Z '8 8
Fsé
']
10k Pss AGND VS$ VDD
A PALS> —
Dss ——4
Fss
8§85
1k PS4 a -
LA PAR — SMODE o 588330 z
Ds4 — e 0 & Sennna0
Fs4
104 ss4 0000X 0000000
[ 0001X 1000000
#}_Eb pa 0010X| 0100000
bsa 1 0011X 0010000
s 0100X 0001000
< 0101X 1001000
- pitedvicaris
VN[ P2 1 100X0/ 0000000
ps2 T 100X1 1000000
Fs2 101X0[ 0100000
ss2 101X1/ 0010000
1k Pt 110X0[ 0001000
M—E» — 110X1/ 1001000
os1 — 111X0[ 0100110
Fs1 111Xx1 0010101
ss1
PsO
e
> Dso o—4
E FS0 »FB
5 ss0 » SENSE
% capacitor array
% /%}_/k
ACC<6:0> »RLU
'_RU_| ‘SMODE<5>
B ) oy I
mb}» b AGND
8
PTC +100 H
t——{ R[p 4= #Lﬁ
o—4
SCN
L—»RriD

CPO  —»
FUVR<3.0> —p
SMODE<3> —p|

<«

VREF

VREF

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>

MCATITIIETEATAT

SMODE<3>

VREF

HKEXXXXXXXXXXXXXXX 2222222 100000000

AN 0000A22 2000022002200 =2200=2=200

M 0022002002200 —_0202020=20=20=20=0
A B A i i 0000000000000 000

S, 0RO OO0 00RO XXXXXXXXXXXXXXXX | CPO

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>

VDSC<16>>—{VRH_CMP
VDSC<13>>—|
VDSC<11>>—|
VDSC<10>>—|
VDSC<>>—
VDSC<8>>— ENCP
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>—| INCMP
FB>—
OP10>—|
PB<0>>—
PB<1>>—|
RLD>—|
PB<3>>—
PB<4>>—

SCPI<2:0>

vDSC<2>>—| VRL_CMP
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>>—

SCPL<3:0>

»—» CPHO

PB<8> 4—?—@

SDIO
PB<0> PB:

100K
AGND

© 2010-2012 HYCON Technology Corp
www.hycontek.com
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HY313X

Configurations

3.3. 500V Input Network Configuration

HYGON

HYCON TECHNOLOGY

30K :,

g

VOLT/OHM/
CAP/DT

%

100k

f

!

10k

FEEET
2 2 2 %W 2 2

OHM/CAP/DT/mV

;

PTC +100

dans

8\
Iyl

AGND VSS VDD

0 s
SMODE 5| 22999
o z
30> 0| 2922263
Oluwonhnmnnnn
ss4 0000X 0000000
Ps3 0001X 1000000
-~ 0010X 0100000
oS3 B 0011X 0010000
rss 0100X 0001000
s 0101X 1001000
- 0110X/ 0100110
0111X 0010101
1 100X0/ 0000000
ps2 T 100X1 1000000
Fs2 101X0 0100000
ss2 101X1 0010000
Pt 110X0[ 0001000
- 110X1 1001000
D81 1t 111X00 0100110
Fst 111x1 0010101
ss1
PsO
Dso —4
Fs0 »FB
sso » SENSE
capacitor array
— ot
H}_./
ACC<6:0> »RLU

<«

VREF

CPO  —»
FUVR<3.0> —p
SMODE<3> —3

VREF

MCATITIIETEATAT

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>

SMODE<3>

VREF

M 0022002002200 —_0202020=20=20=20=0
A B A i i 0000000000000 000

AN 0000A22 2000022002200 =2200=2=200

HKEXXXXXXXXXXXXXXX 2222222 100000000

S, 0RO OO0 00RO XXXXXXXXXXXXXXXX | CPO

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>

VDSC<16>>—{VRH_CMP

VDSC<13>>—
VDSC<11>>—
VDSC<10>>—
VDSC<9>>—
VDSC<8>>— ENCP
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>—| INCMP
FB>—
OP10>—
PB<0>>—|
PB<1>>—|
RLD>—
PB<3>>—|
PB<4>>—|

SCPI<2:0>

vDSC<2>>—| VRL_CMP
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>>—

SCPL<3:0>

»—» CPHO

PB<8> 4—?—@

SDIO
PB<0> PB:

100K
AGND

© 2010-2012 HYCON Technology Corp
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HY313X

Configurations

3.4. 1000V Input Network Configuration

HYGON

HYCON TECHNOLOGY

30K :,

g

VOLT/OHM/
CAP/DT

%

100k

i

!

=}
=

!

=

S %
=
P
>

T
7

5
=
o

A

L

C

OHM/CAP/DT/mV

;

PTC +100

dans

8\
Iyl

AGND VSS VDD

o — o
SMODE ~| ZQn 00O
o

<3.0> 4O 29?%%%5

Oluwnmhnmnonn

0000XH 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

1710X1 1001000

111X0, 0100110

111Xx1 0010101

»FB
» SENSE

capagcitor array
— o
H}_.,/

ACC<6:0> »RLU

<«

VREF

CPO  —»
FUVR<3.0> —p
SMODE<3> —3

VREF

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>

MCATITIIETEATAT

SMODE<3>

VREF

M 0022002002200 —_0202020=20=20=20=0
A B A i i 0000000000000 000

AN 0000A22 2000022002200 =2200=2=200

HKEXXXXXXXXXXXXXXX 2222222 100000000

S, 0RO OO0 00RO XXXXXXXXXXXXXXXX | CPO

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>

VDSC<16>>—{VRH_CMP

VDSC<13>>—
VDSC<11>>—
VDSC<10>>—
VDSC<9>>—
VDSC<8>>— ENCP
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>—| INCMP
FB>—
OP10>—
PB<0>>—|
PB<1>>—|
RLD>—
PB<3>>—|
PB<4>>—|

SCPI<2:0>

vDSC<2>>—| VRL_CMP
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>>—

SCPL<3:0>

»—» CPHO

PB<8> 4—?—@

SDIO
PB<0> PB:

100K
AGND

© 2010-2012 HYCON Technology Corp
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HY313X

Configurations

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

HYCGN

HYCON TECHNOLOGY

10k 90k 10k 90k
AGND AGND
=z o] z o
z o K I
o o o o
(] r 5 T .
OPS<1> OPS<2> & & LY & 2
[ —— [ — @ d @ &
SENSE>_| IN_OP1 Ops=T> SENSE>_| IN_OP2 OPs=2> | OP20 o o o o o
FB>—| FB>—|
RLU>—| op1o RLU >—|
AGND>—{  pux AGND>— pux >
PB<0>>—| PB<0>>—|
PB<1>>— 05 PB<1>>—| VDD > vDsc<17:1>
OPCHP<1:0>:00
PB<2>>— PB<2>>| VSS>—|  Voltage VDS<1715
REFO>— Reference
106 PB<8>>— PB<3>>—| AGND Gonorator 4 [—>AGNDP<g:0>
p543_> PB<3> SOP1P<2:0> SOP2P<2:0> ENVS —p [~ AGNDN<9:1>
com AGND
ENREFO
mA/uA A 10k Voltage Bandgap REFO
Voltage
<1> b—)PB<1> VAGND<1:0>:00 Reference AGND ENREFO —)p MUX > REFO
> Generator 2 Reference|  pp<g> 3 w
99 ~=1.2V
i SREFO
= AGND o
0.99 e ©
0.01
~ T
AGND vSs
ENADS
ADS ADS_CLK
> T81P . [ SENSE— ADSFP
Temperalure |—» ISTN 3 ADSOSR[2:0] RES;
> TS2N | . .
| ADSOS[2:0] oP10e_|
| ADSRG oP205_]
ADSIG[1:0] VDD>_
ADSIP |
ADSEE* : g REFO>—| .
- ! -
Tsipa_| MUX [T>ADSIP - ADSCHP[1:0111  ADSIPB 5 P‘giﬁi; Mux | FTMOD[1:0] =
m
! ul
TSIN>— | 3 Q?NCIE PB<1>>—|
- e
ADSI<1:0>  AAD e PB<2>>— ADSFP
PB<8>>—|
PB<4>>—|
ADSFN= ADSIN SIX0.9,x1.8,x2.7, x3.6 PB<5>>|
RLU>— Mux |—» ADSIN ADCIF PB<6>>—| FTE_
TS2N >—| Interrupt PB<7>>—
TS2P>— .
! + VRix1,x1/3 - SADSFP<3:0>
ADSI<1:0> ! X "
!
| ADSINB SENSE>_| ADSFN .
! Q RLU>—| 7
: z
g 3
FB>_| ADSRP RLU>_| ADSRN a AGND>—{ jux 11
REFO>—| AGND = < PB<2>>—
VREF >— PB<3>>—| E:<j>>—
PB<6> PB<5>>| <>
RLU: MUX | —>ADSVR+ FEE7T] MUX —> ADSVR- PB<5>>—| ADSFN
VDD >—| VSS>—| SADSFN<2:0>
AGND >—| VREF>— | e e [
>— >—
SDSRP<2:0> ADSRN<2:0>

I
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HY313X HVC\”}"

Configurations HYCON TECHNOLOGY
4. ACV

30K() 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 :

5V _Range=V,, x LITIMQ U
1I0MQ+1.111MQ 10
50V _Range =V, x 101.01K<2 _ Vi
10MQ +101.01KQ 100
500V _Range =V, x 10.01KO _ Vi
- 10MQ +10.01KQ 1000
IKQ  V,

1000V _ Range =V, x

10MQ+1KQ 10000

HY313x has two sets OPA that can be used to amplify 10 times of signal, realizing
500mVmeasurement 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

4.1. AC Low Pass Filter Measurement Network Configuration
IC

1 OP20 I

VSENSE >—{ IN-OP2
FB>—|
RLU>|

VSENSE>—|
FB>—|

i

|

|

|

|

|

|

|

|

| Aglr\]g; AGND>— yyx > 0Pz0
PB<0>>|

g =

[ OPCHP<1:0 .

| PB<2>>| 1o ';::g:z

| PB<8>>—

} SOP1P<2:0> SoP2p<2:0>

|

|

|

} OPA1 OPA2

! (Buffer & Gain) (Low Pass Filter)

© 2010-2012 HYCON Technology Corp APD-DMMO003-V02_EN
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HY313X
Configurations

4.2. 5V Input Network Configuration

HYGON

HYCON TECHNOLOGY

5pF
<
30K S
MA PR e
pf Bialindnt
Ds8 — 4
VOLT/OHM/ oM Fs8
CAP/IDT - ss8
PS7
- —g g
T ps7 —]—
Fs7
ss7
100k Ps6
A Pafe — K% K% Kﬂ
DS6 e Z '8 8
Fsé
586 l l
10k pss AGND VS$ VDD
A PALS> —
Dss —4
Fss
8§85
1k PS4 a — o
WA) — SMODEO 68%88“—2
Ds4 1 0 & Sennna0
Fs4
104 ss4 0000X 0000000
Ps3 0001X 1000000
#}_Eb pa 0010X| 0100000
bs3 A 0011X 0010000
Fs3 0100X 0001000
s 0101X 1001000
~ errox o100t
VN[ P2 1 100X0/ 0000000
ps2 T 100X1 1000000
Fs2 101X0[ 0100000
ss2 101X1 0010000
1k Ps1 110X0[ 0001000
AN PaFT> g 110X1 1001000
D81 4 111X00 0100110
Fst 111x1 0010101
ss1
PsO
e
> DSO —
E FS0 »FB
5 sso » SENSE
% capacitor array|
s -/-%l—/—
5
ACC<6:0> »RLU

PTC +100

!

o

<«

VREF

CPO  —»
FUVR<3.0> —p
SMODE<3> —p|

VREF

MCATITIIETEATAT

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>

SMODE<3>

VREF

AN 0000A22 2000022002200 =2200=2=200
M 0022002002200 —_0202020=20=20=20=0

HKEXXXXXXXXXXXXXXX 2222222 100000000

A A A A A Al A A aaa0000000000000000

S, 0RO OO0 00RO XXXXXXXXXXXXXXXX | CPO

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>

VDSC<16>>—{VRH_CMP

VDSC<13>>—
VDSC<11>>—
VDSC<10>>—
VDSC<9>>—
VDSC<8>>— ENCP
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>—| INCMP
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4.3. 50V Input Network Configuration
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4.4. 500V Input Network Configuration

HYGON

HYCON TECHNOLOGY
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4.5. 1000V Input Network Configuration

HYGON

HYCON TECHNOLOGY
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4.6. AC5V~1000V Measurement Network Configuration
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5. Capacitor

There are two ways to measure capacitor, constant voltage and constant current output
mode. Under low capacitor (<1 ¢ F), users need to use constant voltage output mode for
testing whereas using constant current output mode to test high capacitor (>1 ¢ F). Capacitor
measurement uses charge/discharge test cycle to gain the value.

[ | AQ=1xt=CxAV

I"VRHCMP

' C:Q | x At

| I

I I

| I

| | = =

: | \Y V
I

I I

discharge | charge | discharge | charge | discharge |
| | | | |

o1 T T

Capacitor measurement test procedure :

1. Select constant voltage (SMODE<7:0>=01110b) and constant current
(SMODE<7:0>=11010b) 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

: charge
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5.1. 50-500nF (Constant Voltage Charge/Discharge Measurement)
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5.2. 5uF-50uF (Constant Current Charge/Discharge Measurement)
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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.
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10M | < AGNDP<g>  VDSC<11>>—|
@— PA [ < AGNDP<7>  VDSC<10>>—|
| < AGNDP<6>  VDSC<9>>—|
VOLT/OHM/ 1om MUx < AGNDP<0>  VDSC<8>>—
CAP/IDT < vbs<i>  VDSC<7>>—|
™ —< VDS<2> PB<7>>— MUX
L PA < VDS<3> AGNDP<6>>—| $—» CPHO
T | < AGNDN<9>  AGNDP<5>>—|
| < AGNDN<g> AGNDP<4>>—|
cPO —»| | < AGNDN<7> AGNDP<3>>—|
100k
AP R FUVR<3:0> —»| | < AGNDN<6> AGNDP<2>>—|
2 \a \s SMODE<3> —»{ < PB<7> AGNDP<1>>—
© AGNDP<0>>—
AGNDN=<1>>—|
M e~ Pss | AGND VSS VDD A S
DS5 —— I:I/J
Fss FUVR Q SENSE>—| IN_CMP
ss5 <3:0> gg FB>—
1k PS4 20,58 : »O|  VREF 0P10>—|
PP - o g e8¢ 2252 PB<0>>— — Latch | CPO
0S4 1 " S snnnnnn 00000X VDS<17> pe<t>>—|  MUX '
! [00010X VDs<i6> RLD>—| x
ss4 0000x/ 0000000
104 ps3 0001X 1000000 00100 X VDS<15> PB<3>>— COUNTER
|} Pafs> — 0010x 0100000 00110 X AGNDP<9> PB<4>>—
DS3 —1—¢ 0011X 0010000 01000 X| AGNDP<8> SCPI<2:0>
210 S0erasy | | orotox Acwoecr |
ss3 | 01100 X| AGNDP<6> VRL CMP
o ess T G ere 01110 X AGNDP<0> Vose2 > Eno
FWA PRz - 100x0/ 0000000 10000X VDS<1> Nesotan ¥
ps2 A 100X1 1000000 10010X| vDs<2>
Fs2 101X0/ 0100000 10100X VDS<3> VDSC<8>>— e—» CPLO
ss2 101X1 0010000 VDSC<9>>—
1k Pst 110X0[ 0001000 10110 X/ AGNDN<9> VDSC<10>>—]
AN PAKT> — 110x1/ 1001000 11000 X| AGNDN<8> VDSCe 1o o]
ost 1 4 111X0[ 0100110 11010 X| AGNDN<7> PB<6>>—|
Fs1 111x1 0010101 11100 X AGNDN<6> AGNDNa|  MUX
sst 11110X PB<T> AGNDN<5>>—|
Pso X000 10| VDS<17> AGNDN<4>>—
LA ]
(e - X00011 VDS<i> AGNDN<3>>—|
z £so >FB X 00110 VDS<16> AGNDN<2>>—|
5 < X00111 VDS<2> AGNDN<1>>—|
g =0 ; > SENSE X 01010 VDS<15> AGNDP<0>>—
é capacitor array X01011 VDS<3> AGNDP<1>>—|
: el inets X 01110/ AGNDP<9> Soria0s
X 01111 AGNDN<9>
ACC<6:0>
» RLU X 10010/ AGNDP<8> PB<g> PBke>
SMODE<5> X 10011 AGNDN<8> SDIo 100K
_EE'} “’l X 10110 AGNDP<7> A_C AGND
) X 10111 AGNDN<7> PB<0> PBE—M
brC 100 X 11010 AGNDP<6>
< = X 1101 1 AGNDN<6>
X 11110 AGNDP<0>
X11111 PB<7>
10k
©_’\-IVW_E<3> PB<3>
com AGND
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5.4. 5mF-50mF(Charge)

€ VREF | o \ps<17>
VREF ~€ VDS<16>
< vpDs<t5> vDsc<16>>|VRH.CMP
| < AGNDP<g>  VDSC<13>>—|
| < AGNDP<g>  VDSC<11>>—|
< AGNDP<7>  VDSC<10>>—|
| < AGNDP<6>  VDSC<9>>—|
VOLT/OHM/ o MUx < AGNDP<0>  VDSC<8>>—
CAP/DT < vDs<t>  VDSC<7>>—
™M < VDS<2> PB<7>>—
LA [ < bs<> AcNDP<e>>— MUX > CPHO
| < AGNDN<g> AGNDP<5>>—|
| < AGNDN<g> AGNDP<4>>—|
100k CPO  —»! | < AGNDN<7> AGNDP<3>>—|
A PA ,\g Km " FUVR<3:0> —»| | < AGNDN<6> AGNDP<2>>|
(o] § S SMODE<3> —p| < PB<7> AGNDP<1>>—
E AGNDP<0>>—|
AGNDN=<1>>—|
M AGND VSS VDD N oo
v —
FUVR a SENSE>—| IN_CMP
<3:0> g 8 FB>—
1k 20058 : X VREF OP10>—
W SMODE | 588230 = PB<0>>—] - n cPo
<0 5| 5800530 00000X VDS<17> pBet>>—  MUX © ¢
[00010X VDS<16> RLD>— K
104 (0) (0) g ?i (1] g (0) g g (0) (0) 00100 X VDS<15> PB<8>>— COUNTER
—H—E 0010X/ 0100000 00110 X| AGNDP<9> PB<d>>—
0011X 0010000 01000 X AGNDP<8> SCPa0s
0107 9001000 01010 X AGNDP<7> :
o AT | 01100 Aobpeor | vesoe ]SV ence
P PA 100X0[ 0000000 10000X VDS<1> 3522:32;
100X1 1000000 10010X VDS<2>
101X0 0100000 10100 X| VDsS<3> VDSC<8>>— *—»CPLO
101X1 0010000 VDSC<9>>—
1K 110X0/ 0001000 10110 X AGNDN<9> VDSC<10>>—
VWA PA] 110X1] 1001000 11000 X/ AGNDN<8> resshital
111X0[ 0100110 11010 X| AGNDN<7> PB<6>>—|
111X1 0010101 11100 X AGNDN<6> AGNDRa | MUX
11110X PB<7> AGNDN<5>>|
X00010 VDS<17> AGNDN<4>>—|
ol X00011 vDS<i> AGNDN<3>>—|
2 >FB X 00110 VDS<16> AGNDN<2>>—|
E » SENSE X00111 VDS<2> AGNDN<1>>—
o . X 01010 VDS<15> AGNDP<0>>—
é Capacltor array X01011 VDS<3> AGNDP<1>>—|
ot Xol1i AR
ALC<0.0> > RLU X 10010 AGNDP<8> PB<8>
SMODE<5> X 10011 AGNDN<8> SDIO
_EET 1 X 10110 AGNDP<7> A_:
X 10111 AGNDN<7> PB<0> o8
X 11010/ AGNDP<6>
A X 1101 1| AGNDN<6>
—"VWv : X 11110 AGNDP<0>
X11111 PB<7>
10k
©—I\_IVW_E<3> PB<3>
com AGND
— —— —
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Configurations

5.5. 500uF~50mF Measurement Network Configuration

HYGON

HYCON TECHNOLOGY

10k 90k 10k 90k
AGND AGND
z o z o
z e g S
o o o o
[S] o [S] tﬂ
OPS<i> oPs<2> ‘\‘A,‘ % % gCo ve
! ops=rs 1 S5 ) o O @ m
SENSE>_| IN_OP1 ops=t> SENSE>_| IN_OP2 oS> [ oP20 a o a o o
FB>—| FB>—|
RLU>— opioRLU
AGND>—  jux AGND>—  jux >
PB<0>>— PB<0>>—
PB<t>>—] 0s PB<t>>— vDD>—| I—» vDsc<17:1>
OPCHP<1:0>:10
PB<2>>—| PB<2>>— REESZ] RZ:::aegie —» VDS<17:1>
ok PB<8>>—| PB<3>>— AGND>—{ oo ) > AGNDP<9:0>
E'_» PB<3> SOP1P<2:0> SOP2P<2:0> ENVS —» > AGNDN<9:1>
COM  prGND
ENREFO
AlUA
mALA A 10k Voltage E\’f‘;}gggaep REFO
\ <1E|—> PB<i>  VAGND<1:0>:01-) GReenf:::tnocrez AGND ENREFO—p 0 9 PB<6>>] MUX w REFO
9% ~=12V
47 SREFO
2 AGND °
099 | 5] I &
0.01
~ I
AGND vss
ENADS
ADS ADS_CLK
> 1s1P L SENsE>— ADSTP
Temperature T .
S:nsor :)) ¥§;g i ADSOSR[ZO] RES;
i (RN
| ADSOS[2:0] op1oa]
3 — ADSRG or20>]
ADSIG[1:0] VDD >—
| ADSIP |
ADSE;; i g REFO>— "
oo | Mux | —»apsIP IADSCHP[1:0100  ADSIPB 4 PVBFiEo:; Mux | FTMOD[1:0] =
TSIN>— | H Q?NCI:/’E PB<1>>—|
- 2
ADSI<1:0> T AAD > PB<2>>—| ADSFP
T PB<8>>—|
ADSIN 1 . PB<d>>—
ADSFN>=— 3 SI:x0.9,x1.8, x2.7, x3.6 PB<5>>
RLU>— mux |—»ADSIN ! ADCIF PB<6>>| FTD_
TS2N>) Interrupt pB<7>>—|
TS2P>— -
ADSI<1:0> | + VRx1,x1/3. SADSFP<3:0>
| !
!
! ADSINB SENSE>—| ADSFN
! o o RLU>—
& é VSS>| ﬂ
FB>_| ADSRP RLU>__| ADSRN @ a AGND>—  jux P
REFO>— AGND>— < < PB<2>>—
VREF >—| PB<3>>—| PB<3>3—
PB<4>>—
PB<6>>— PB<5>>—|
77 MUX —>ADSVR: PBS 7T MUX > ADSVR- PB<5>>—| ADSFN
VDD Vs> SADSFN<2:0>
AGND>— VREF>— | e e [}
> > VR+
SDSRP<2:0> ADSRN<2:0>
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Configurations HYCON TECHNOLOGY

5.6. Discharge (500uF~50mF)

<€ VREF L o yps<i7>
VREF < vDs<16>
< vDs<is> VDSC<16>>— VRH.CMP
| < AGNDP<g>  VDSC<13>>—|
| < AGNDP<g>  VDSC<11>>—|
|< AGNDP<7>  VDSC<10>>—|
| < AGNDP<6>  VDSC<>>—|
VOLT/OHM/ o wux  [< AGNDP<0>  VDSC<8>>—
CAPIDT f—<  vDs<1> VDSC<7>>—
™ < vbs<>> PB<T>>—|
W —< VDS<3>  AGNDP<6>>— »—» CPHO
| < AGNDN<g> AGNDP<5>>—|
| < AGNDN<8> AGNDP<d>>—|
100k cPO —»| | < AGNDN<7> AGNDP<3>>—|
LA Pal 2 12 lo FUVR<3:0> —»| | < AGNDN<6> AGNDP<2>>—|
(o] § S SMODE<3> —p| < PB<7> AGNDP<1>>—
© v AGNDP<0>>—|
AGNDN=<1>>—|
M AGND VSS VDD N TS
9
a IN_CMP
FUR Sq SENsE>—| IN-
<3:0> S04 FB>—
1k 20,58 %G| VREF oP10>—
A R g 2882852 PO |
T 5| 0066800 00000X VDsS<17> pe<t>>—|  MUX
00010 X| VDS<16> RLD>—
104 FE R I 00100X VDS<15> PB<3>>—
A 0010X 0100000 00110 X AGNDP<9> PB<4>>—
0011X 0010000 01000 X AGNDP<8> e
sTosd Eiatingl | 01070% Ao '
oM 0110x| 0100110 g } } ? g ); ﬁgmggig: VDSC<2>>_| VRL_CMP EncP
LA A 0111x 0010101 VDSOetoa ]
100X0[ 0000000 10000X VDS<1> VDSO<Toa ]
100Xx1 1000000 10010 X/ VDS<2>
101X0/ 0100000 10100x VDS<3 VDSC<8>>— +—»CPLO
101X1 0010000 VDSC<9>>—|
1k 110X0[ 0001000 10110 X AGNDN<9> VDSC<10>>—
VWA PA] 110X1 1001000 11000 X AGNDN<8> VDG 1o o]
111x0 0100110] 11010 X| AGNDN<7> PB<6>>—|
TTIXT[00T0T0T 11100 X AGNDN<6> AGNDN<6>>—|  MUX
11110X PB<T> AGNDN<5>>—|
X00010 VDS<17> AGNDN<4>>—|
LA
L X00011 VDS<t> AGNDN<3>>|
z »FB X 00110 VDS<16> AGNDN<2>>—|
5 > SENSE X00111 VDS<2> AGNDN<1>>—|
Z ; X01010 VDS<15> AGNDP<0>>—
g capacitor array (X0 101 vbs<sas AGNDP<1>>—|
. LR
o <9>
ALC<GL> » RLU X 10010/ AGNDP<8> PB<g>
SMODE<5> X 10011 AGNDN<8> SDIO
RILU
_: " 1 X 10110 AGNDP<7> A_C
¥ Ao X 10111 AGNDN<7> PB<0> P8
PTC + 100 = X 1101 0[ AGNDP<6>
GD—WV—ED G scp X 1101 1 AGNDN<6>
pa— X 11110 AGNDP<0>
SCl
I — X11111 PB<r>
RLD
10k
©—I\-Iovw—E<3> PB<3>
com AGND
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Configurations

HYGON

HYCON TECHNOLOGY

10k 90k 10k 90k
AGND AGND
. o B o
a & a I
S S S S
INBI
OPS<1> OPs<2> <>‘. <€, €r @ ’3
| orse [ oz o 2 2 2 g2
SEnsE>_| INOPT PSET sEnsE>_| IN.OP2 ;i | OP20 [ e & o
FB>—| FB>—|
RLU>— opio R
AGND>—  ux AGND>—{ pux >
PB<0>>— PB<0>>—]
PB<t>>— 0 PB<1>>—] VDD L—» vDsc<17:1>
OPCHP<1:0>:10
PB<2>>— 1o PB<2>>—] RESSZT] voltage | yps<i7i>
Tox PB<8>>— PB<3>>— AGND>—| Reference |, AGNDP<9:0>
y y ENVS —»| |—» AGNDN<9:1>
pB<E'_>pB<3> SOP1P<2:0> SOP2P<2:0>
COM  AGND
ENREFO
AJUA
mA uA 10k Voltage Bva:;‘dagaep REFO
. PB<1> | —»PB<>  VAGND<1:0>:01=3| Reference AGND ENREFO—p /0129 MUX E REFO
Generator 2 eference | pB<6>3—
9% ~=12V
SREFO
B AGND °
099 |g| o
001
< I
AGND vss
ADS ENADS
F»1s1P | J;ADS—CLK SENSE>_| ADSFP
Temperature 3 TSN I . FB>—
s (I [AososRRl e
!
| ADSOS[2:0] op1oa]
i —— ADSRG OP20>—
ADSIG[1:0] VDD >—
ADSIP |
ADS'E'?- > | g 24pit iy "
>— ! i .
Ta1po_| MUX ADSIP - IADSCHP[1:0:11  ADSIPB 5 VREF>— \ux | FTMODI[1:0] -
} - ul ADCR PB<0>3=—t
e ; g HML  peans |
y g
ADSI<1:0> T AAD w PB<2>>—| ADSFP
PB<8>>—
ADSIN PB<4>>|
ADSFN>=— SI:x0.9,x1.8, x2.7, x3.6 PB<5>> |
RLU>— Mux |—» ADSIN ADCIF PB<6>>| FTE_
TS2N>— Interrupt PB<7>>—
TS2P>—|
! + VRix1,x1/3 - SADSFP<3:0>
ADSI<1:0> !
!
! ADSINB SENSE>— ADSFN
1 @ il RLU>—
’ g z Vss>—| 1
FB>_| ADSRP RLU>_| ADSRN ] @ AGND>— yux 11&
REFO>— AGND>—| 1< < PB<2>>—
VREF >—| PB<3>>—| : :’g<i>>-
PB<6>>— PB<5>>— I <q>> |
oo | MUX —>aDSVRe PEEIZT] MUX > ADSVR- PB<§>>—| ADSFN
VDD~ VsSSP~ : SADSFN<2:0>
AGND>— VREF >— [ g SUSI y ESu—
> > VR+
SDSRP<2:0> ADSRN<2:0>

PAl
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Configurations HYCON TECHNOLOGY
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 :

0% IRx = IRn

40/
DSy ~<VREF=AGND+1 \
% "V, =1, xRx =Ry Ry
FS: Rn
Yy
— e —»FB V ADCV,
Reeap = —2x Full Scale=———"x Full Scale
10nF —~ Rn Rn ADC ref

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 :

© 2010-2012 HYCON Technology Corp APD-DMMO003-V02_EN
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Configurations HYCON TECHNOLOGY
- | =] _ VDDA-VREF
——— Rx = "Rn — RN
DSn SVDD
1 VDDA ADCV.
e = ———>x Full Scale
—= AD
10nF — Rn ref
Rxx |
- Regnp = ——-x Full Scale
% SCp SVS0O2 _ ADCVref
+ VREF=VDDA*34/36
PTC + 100
VOLT/OHM/
CAP/DT PB<0>
ADCVin=PB<0>-PB<3>
COM PB<3>
AGND
© 2010-2012 HYCON Technology Corp APD-DMMO003-V02_EN
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HY313X ch\t\"

Configurations HYCON TECHNOLOGY

6.1. 500hm/5000hm Input Network Configuration

€ VREF | o \ps<17>
5% VREF < vbs<i6>
30K € VDs<is>  VDSC<16>>— VRH.CMP
| < AGNDP<g>  VDSC<13>>—|
| < AGNDP<g>  VDSC<11>>—|
@— | < AGNDP<7>  VDSC<10>>—|
| < AGNDP<6>  VDSC<9>>—|
VOLT/OHM/ MUx < AGNDP<0>  VDSC<8>>—
CAP/IDT L < vDs<t>  VDSC<7>>—|
—=< VDS<2> PB<7>>— MUX
< VDS<3> AGNDP<6>>—| * > CPHO
| < AGNDN<9>  AGNDP<5>>—|
| < AGNDN<g> AGNDP<4>>—|
cPO —»| | < AGNDN<7> AGNDP<3>>—|
2 1o lo FUVR<3:0> —»| | < AGNDN<6> AGNDP<2>>—|
e \a \§ SMODE<3> —»{ < PB<7> AGNDP<1>>—
R R AGNDP<0>>—|
AGNDN<1>>—
AGND VSS VDD .
a X
|:|/_|
FUVR § SENSE>—| IN_CMP
- 30> S0 FB>—
0058 » O VREF OP10>—|
o g ggdseaz PB<0>>—| -
= S eennnnn 00000X VDS<17> pact>>—| MUX
00010 X| VDS<16> RLD>—
FE R I 00100X VDS<i5> PB<3>>—
0010X 0100000 00110 X/ AGNDP<9> PB<d>>—
0011x 0010000/ 01000 X AGNDP<8> S0
0110X 0100110 01100 X AGNDP<6> VDSC<2>>_| VRL_CMP EncP
0111x/ 0010101 01110 X| AGNDP<0> VDSG<5 o]
100X0[ 0000000 10000 X| VDS<1> vpSoerea_]
100X1 1000000 10010X| VDsS<2>
101X0[ 0100000 10100X vDS<3> VDSC<8>>— +»CPLO
101X1/ 0010000 VDSC<9>>—
110X0[ 0001000 10110 X AGNDN<9> VDSC<10>>—
110X1/ 1001000 1100 0 X AGNDN<8> VDSC<115> >
111X0[ 0100110 11010 X/ AGNDN<7> PB<6>>—|
111X1 0010101 11100 X AGNDN<6> AGNDN<taa|  MUX
11110X| PB<7> AGNDN<5>>—|
X 00010 VDS<17> AGNDN<4>>—|
o P! X00011 VDS<1> AGNDN<3>>—
g ot »FB X 00110 VDS<16> AGNDN<2>>—|
5 < X00111 VDS<2> AGNDN<1>>—|
S =0 ; > SENSE X 01010 VDS<15> AGNDP<0>>—
é capacitor array X01011 VDS<3> AGNDP<1>>—|
z el inets X 01110/ AGNDP<9> S0
© X 01111 AGNDN<9> ’
<6:0>
ACC<6:0 »RLU X 10010 AGNDP<8> PB<a>
SMODE<5> X 10011 AGNDN<8> SDIO
_EET “’l X 10110 AGNDP<7> A_C
h X 10111 AGNDN<7> PB<0> PB:
X 11010/ AGNDP<6>
'ME X 11011 AGNDN<6>
X 11110 AGNDP<0>
X11111 PB<7>
10k
©_’\-I'VW_E<3> PB<3>
com AGND
- — — — — — ————————————————————————————————————————————————————
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Configurations HYCON TECHNOLOGY

6.2. 5K ohm Input Network Configuration

€ VREF | o \ps<17>
; VREF < vbs<i6>
30K < vDs<is> VDSC<16>>— VRH.CMP
L€ AGNDP<9>  VDSC<13>>—|
| < AGNDP<g>  VDSC<11>>—|
@— |< AGNDP<7>  VDSC<10>>—|
| < AGNDP<6>  VDSC<>>—|
VOLT/OHM/ wux  [< AGNDP<0>  VDSC<8>>—
CAP/DT < wvbs<i>  VDSC<7>>—|
—= VDS<2> PB<7>>— MUX
< vDs<3> AGNDP<6>>—| s » CPHO
| < AGNDN<g> AGNDP<5>>—|
| < AGNDN<g> AGNDP<4>>—|
cPO —»| | < AGNDN<7> AGNDP<3>>—|
2 1o lo FUVR<3:0> —»| | < AGNDN<6> AGNDP<2>>—|
e \a \§ SMODE<3> —»{ < PB<7> AGNDP<1>>—
R R AGNDP<0>>—|
AGNDN=<1>>—|
AGND VSS VDD SoPEo
a Y
|:|/_|
FUVR § SENSE>—| IN_CMP
a 30> 38 FB>—
0058 » O VREF OP10>—|
o g ggdseaz PB<0>>—| -
= S eennnnn 00000X VDS<17> pact>>—| MUX
00010X VDS<16> RLD>—|
FR B 00100X VDS<15> PB<3>>—
0010X 0100000 00 1 10 X| AGNDP<3> PB<4>>—|
0011x 0010000] 01000 X AGNDP<8> e
0110X 0100110 01100 X AGNDP<6> VDSC<2>>_| VRL_CMP EncP
0111x| 0010101 01110X| AGNDP<0> Nrecsta
100X0[ 0000000 10000X VDS<1> VDSO<Toa ]
100X1 1000000 10010X VDS<2>
101X0[ 0100000 10100 VDS<se VDSC<8>>— + »CPLO
101X1 0010000 VDSC<9>>—]
110X0[ 0001000 10110 X AGNDN<9> VDSC<10>>—
110X1 1001000 1100 0 X| AGNDN<8> VDSC<115> >
111X0 0100110 11010 X| AGNDN<7> PB<6>>—|
111Xx1 0010101 11100 X AGNDN<6> AGNDRa | MUX
11110X PB<T> AGNDN<5>>—|
X00010 VDS<17> AGNDN<4>>—|
o P! X00011 VDS<1> AGNDN<3>>—
3 o >FB X00110 VDS<16> AGNDN<2>>|
5 < X00111 VDS<2> AGNDN<1>>—|
g =0 ; > SENSE X 01010 VDS<15> AGNDP<0>>—
é capacitor array X01011 VDS<3> AGNDP<1>>—|
z el inets X 01110/ AGNDP<9> S0
© X 01111 AGNDN<9> ’
<6:0>
ACC<60 >RLU X 10010/ AGNDP<8> PB<g>
SMODE<5> X 10011 AGNDN<8> SDIO
_EET “’l X 10110 AGNDP<7> A_C
h X 10111 AGNDN<7> PB<0> PB:
X 11010 AGNDP<6>
1% X 11011 AGNDN<6>
X 11110 AGNDP<0>
X11111 PB<7>
10k
©—I\-Iovw—E<3> PB<3>
com AGND
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Configurations HYCON TECHNOLOGY

6.3. 500hm Measurement Network Configuration

I

10k 90k 10k 90k
AGND AGND
4 e} z o
Z S g I
[« o o o
o 6 [¢] LOJ
oPs<1> oPs<2> & & & 8 &
f— I — L & & &
OPS<1> OPS<2>
SENsE>_| IN_OP1 PST SENSE>_| IN_OP2 j | 0P20 [ o o o
FB>—| FB>—|
RLU>— op10 RLU>—|
AGND>—{ \ux AGND>— jux —>
PB<0>3p=— PB<0>>—
PB<1>>— . PB<1>>— VDD > > vDsc<17:1>
OPCHP<1:0>:10
PB<2>>—| PB<2>>—| REESZT] puotage |y vDS<17:1>
1oc PB<8>>—| PB<3>>— AGNDS—| saeroitr®, | AGNDP<9:0>
y ; ENVS —» |—> AGNDN<9:1>
pB<E_> PB<3> SOP1P<2:0> SOP2P<2:0>
coMm AGND
ENREFO
mA/UA
A 10k Voltage E:/a(;‘dagaep REFO
. E’—PPB<1> VAGND<1:0>:01=)p| Reference AGND ENREFO—p o 0 99° MUX REFO
Generator 2 =12V PB<6>>—
99 =1.
SREFO
% AGND E
0.99 | 3 I y
0.01
& T
AGND vSS AGND
ENADS
ADS ADS_CLK
> Ts1P [ SENSE >—| ADSFP
Temperature |3 TS1N I . FB>—
Sensor | > T52P ; i—ADSOSR[Z.O] i
> TS2N | ——ADSO0S[2:0]
i OP10 =~
| ADSRG 0P20>]
‘ ADSIG[1:0] vDD>—|
ADSE:* - | g 24bit by AT
- | i
MUX |— ADSIP . VREF . =
Ts1Po] IADSCHP[1:01:11  ADSIPB s PIREF>—] MuUX | FTMOD[1:0] =
! o
TSIN>— ; 5 /:mi/i PB<1>>_1
ADSI<1:0> £ AAD o PB<2>>—| D
PB<8>>—|
PB<4>>—
ADSFND=— ADSIN SI:x0.9,x1.8, x2.7, x3.6 PB<5>>—1
RLU>— Myux | ADSIN ADCIF PB<6>>_|
TS2N>— Interrupt PB<7>>—]|
TS2P >
! + VRix1,x1/3 - SADSFP<3:0>
ADSI<1:0> ! i "
|
3 ADSINB sEnses_| ADSFN
! o o RLU>—
& Z VSS>—|
FB | ADSRP RLUD— ADSRN 8 8 AGND>— Mux
REFO >—| AGND>— < < PB<2>>—
VREF>— PB<3>>—| ';‘;i?)'
PB<6>>—] PB<5>>—] <4>>—
MUX | —3 ADSVR+ MUX > -
RLUS—| FB>| ADSVR PB<5>>—| ADSFN
VDD >—| VSS>—| SADSFN<2:0>
AGND>—| wREF>— | e
> > VR+
SDSRP<2:0> ADSRN<2:0>
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Configurations HYCON TECHNOLOGY

6.4. 500 ohm~50K ohm Measurement Network Configuration

10k 90k 10k 90k
AGND AGND
z ] z (e}
z Q & Q
o o o o
S} [ 6 O’J
OPS<1> OPS<2> & & 4 45 2
[ — T e — & & b @ o
OPs<1> OPs<2>
SENSE>—| IN_OP1 — o SENSE>_| IN_OP2 ; | OP20 o o & o o
FB>—| FB>—|
RLU>—| RLU >—|
AGND>—  mux OP10  AGND>— pux >
PB<0>>—| PB<0>>—]|
PB<1>>— 0> PB<1>>—| VDD > > vDsc<17:1>
OPCHP<1:0>10
PB<2>> PB<2>>—| RESSZ RV;’"age L—»vDs<17:1>
1o PB<8>>— PB<3>>—| AGNDS—| 2S¢ | AGNDP<9:0>
3—} pg<a>  SOP1P<20> SOP2P<2:0> ENVS —»| |—» AGNDN<9:1>
com AGND
ENREFO
AJUA
mA/u uA 10k Voltage E:/aor:g%aep REFO
o <1> PB<1> VAGND<1:0>:01. Reference AGND ENREFO—p| MUX REFO
j—> > Generator 2 Reference | pp<g>— w’
9 ~=1.2v
SREFO
) AGND °
0.99 !g I o
0.01
~ I
AGND vss
ADS ENADS
ADS_CLK ADSFP
Ly Ts1p in SENSE >
Temperature |—» TSIN i . FB>—|
Tperature | > TSIN | [ ADSOSR(20) v
> TS2N ! ——ADSO0S[2:0] OP10>|
i ADSRG OP20>—] o0\ o1\ 10
ADSIP | ADSIGI[1:0] VDD>—]
R > | g 24pit Rero_l o
>— ! i -
Tora | Mux ADSIP IADSCHP[1:01:11  ADSIPB o P‘{ﬂ’iﬁi; Mux | FTMOD[1:0] -
n
! ul
TSIN>—| | e ADCR  ppoi 7
ADSI<1:0> S AAD AN HMIL PB<2>>— ADSFP
- PB<8>>—|
! PB<4>>—|
ADSFN=— ADSIN | SI:x0.9,x1.8, x2.7, x3.6 PB<5>>—|
RLU>— | ADCIF
MUX | — ADSIN ! PB<6>>—| —
TS2N>— Interrupt PB<7>>| j_
TS2P>— -
! + VRix1,x1/3 - SADSFP<3:0>
ADSI<1:0> ! : :
!
3 ADSINB SENSES_| ADSFN
! ) ) RLU>—|
2 2 RLU> ﬂ
F5 3| ADSRP RLUD—| ADSRN 2 ] AGND>— 11ux 1\ T
REFO > AGND > < < PB<2>>—
VREF >—| PB<3>>—| z:<i>>'
PB<6>>—| PB<5>>— <4>>—
MUX | —3 ADSVR+ MUX 3 ADSVR-
RLU>— FB>—| PB<5>>— ADSFN
VDD >—| VSS>—| SADSFN<2:0>
AGND >—| wvREF>— | e e[}
> > VR+
SDSRP<2:0> ADSRN<2:0>
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Configurations HYCON TECHNOLOGY

6.5. 50Kohm Input Network Configuration

€ VREF | o \ps<17>
; VREF < vbs<i6>
30K < vDs<is> VDSC<16>>— VRH.CMP
L€ AGNDP<9>  VDSC<13>>—|
| < AGNDP<g>  VDSC<11>>—|
@— |< AGNDP<7>  VDSC<10>>—|
| < AGNDP<6>  VDSC<>>—|
VOLT/OHM/ wux  [< AGNDP<0>  VDSC<8>>—
CAP/DT < wvbs<i>  VDSC<7>>—|
—= VDS<2> PB<7>>— MUX
< vDs<3> AGNDP<6>>—| s » CPHO
| < AGNDN<g> AGNDP<5>>—|
| < AGNDN<g> AGNDP<4>>—|
cPO —»| | < AGNDN<7> AGNDP<3>>—|
2 1o lo FUVR<3:0> —»| | < AGNDN<6> AGNDP<2>>—|
e \a \§ SMODE<3> —»{ < PB<7> AGNDP<1>>—
R R AGNDP<0>>—|
AGNDN=<1>>—|
AGND VSS VDD SoPEo
a Y
|:|/_|
IN_CMP
FUR Sq SENsE>—| IN-
a <3:0> S04 FB>—
0058 » O VREF OP10>—|
o g ggdseaz PB<0>>—| -
= S eennnnn 00000X VDS<17> pact>>—| MUX
00010X VDS<16> RLD>—|
FR B 00100X VDS<15> PB<3>>—
0010X 0100000 00 1 10 X| AGNDP<3> PB<4>>—|
0011x 0010000] 01000 X AGNDP<8> e
0110X 0100110 01100 X AGNDP<6> VDSC<2>>_| VRL_CMP EncP
0111x| 0010101 01110X| AGNDP<0> Nrecsta
100X0[ 0000000 10000X VDS<1> VDSO<Toa ]
100X1 1000000 10010X VDS<2>
101X0[ 0100000 10100 VDS<se VDSC<8>>— + »CPLO
101X1 0010000 VDSC<9>>—]
110X0[ 0001000 10110 X AGNDN<9> VDSC<10>>—
110X1 1001000 1100 0 X| AGNDN<8> VDSC<115> >
111X0 0100110 11010 X| AGNDN<7> PB<6>>—|
111Xx1 0010101 11100 X AGNDN<6> AGNDRa | MUX
11110X PB<T> AGNDN<5>>—|
X00010 VDS<17> AGNDN<4>>—|
o P! X00011 VDS<1> AGNDN<3>>—
3 o >FB X00110 VDS<16> AGNDN<2>>|
5 < X00111 VDS<2> AGNDN<1>>—|
g =0 ; > SENSE X 01010 VDS<15> AGNDP<0>>—
é capacitor array X01011 VDS<3> AGNDP<1>>—|
z el inets X 01110/ AGNDP<9> S0
© X 01111 AGNDN<9> ’
<6:0>
ACC<60 >RLU X 10010/ AGNDP<8> PB<g>
SMODE<5> X 10011 AGNDN<8> SDIO
_EE'} “’l X 10110 AGNDP<7> A_C
h X 10111 AGNDN<7> PB<0> PB:
X 11010 AGNDP<6>
1% X 11011 AGNDN<6>
X 11110 AGNDP<0>
X11111 PB<7>
10k
©—I\-Iovw—E<3> PB<3>
com AGND
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Configurations HYCON TECHNOLOGY

6.6. 500Kohm Input Network Configuration

5pF
€ VREF | o \ps<17>
VREF ~€ VDS<16>
30K < vpDs<t5> vDsc<16>>|VRH.CMP
| < AGNDP<g>  VDSC<13>>—|
| < AGNDP<g>  VDSC<11>>—|
@— | < AGNDP<7>  VDSC<10>>—|
| < AGNDP<6>  VDSC<9>>—|
VOLT/OHM/ o MUx < AGNDP<0>  VDSC<8>>—
CAP/DT —=< VDS<1> VDSC<7>>—
™M < VDS<2> PB<7>>—
LA [ < bs<> AcNDP<e>>— MUX $—» CPHO
| < AGNDN<9>  AGNDP<5>>—|
| < AGNDN<g> AGNDP<4>>—|
100k CPO—>| | < AGNDN<7> AGNDP<3>>—|
A7 ,\g KQ o FUVR<3:0>—| | < AGNDN<6> AGNDP<2>>—|
g \z2 \s SMODE<3>—»| L <  PB<7> AGNDP<1>>—|
El AGNDP<0>>—|
AGNDN<1>>—
M AGND VSS VDD N o
|:|/_| —
FUR § SENSE>—| IN_CMP
<3:0> = 8 FB>—
1k 2hnsd X VREF OP10>—
P A o | 28882sz PB<0>>— — ch [-»CPO
: OSlobnddhd 00000 X| VDS<17> PB<1>>—| Mux ¢
[00010X VDS<16> RLD>— K
104 0001% 1000000 00100X} VDS<15> PB<3>>— COUNTER
4”_|E 0010X/ 0100000 00110 X| AGNDP<9> PB<4>>—
0011x/ 0010000 01000 X AGNDP<8> SCPI<20
0107 9001000 01010 X AGNDP<7> :
| 01100 X AGNDP<6>
10M g : 1 ? X % 01110 X AGNDP<0> vnsc:z:%VR'-—CMP ENCP
AP 100X0[ 0000000 10000X VDS<t> N
100X1 1000000 10010X| VDS<2> >>
101X0 0100000 10100 X| VDsS<3> VDSC<8>>— *—»CPLO
101X1 0010000 VDSC<9>>—
1K 110X0[ 0001000 10110 X AGNDN<9> VDSC<10>>—
AN PAL 110X1 1001000 11000 X| AGNDN<8> VDG 1o o]
111X0[ 0100110 11010 X AGNDN<7> PB<6>>—|
111X1 0010101 11100 X AGNDN<6> AGNDN<taa|  MUX
11110X PB<7> AGNDN<5>>|
X 00010 VDS<17> AGNDN<4>>—
ol X00011 vDS<i> AGNDN<3>>—|
2 >FB X 00110 VDS<16> AGNDN<2>>—|
E » SENSE X00111 VDS<2> AGNDN<1>>—
o . X 01010 VDS<15> AGNDP<0>>—
é Capacltor array X01011 VDS<3> AGNDP<1>>—|
E g X 01110 AGNDP<9> Sor0s
o ACC<6:0> X 0111 1 AGNDN<9> :
» RLU X 10010 AGNDP<8> PB<8>
_: SMODE<5> X 10011 AGNDN<8> SDIO
A ) gy 1 X 10110 AGNDP<7> A_C
\g H AGND X 10111 AGNDN<7> PB<0> o8
BTG + 100 <} X 11010/ AGNDP<6>
< e P o X 1101 1 AGNDN<6>
—VW E — X 11110 AGNDP<0>
e X11111 PB<7>
RLD
10k
©—I\_IVW_E<3> PB<3>
com AGND
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Configurations HYCON TECHNOLOGY

6.7. 5M ohm Input Network Configuration

5pF
€ VREF | o \ps<17>
VREF ~€ VDS<16>
30K L < vDs<is> VDSC<1g>>— VRH.CMP
| < AGNDP<g>  VDSC<13>>—|
| < AGNDP<g>  VDSC<11>>—|
© < AGNDP<7>  VDSC<10>>—|
| < AGNDP<6>  VDSC<9>>—|
VOLT/OHM/ o MUx < AGNDP<0>  VDSC<8>>—
CAP/DT —=< VDS<1> VDSC<7>>—
M <  vbs<2> PB<7>>—
"VW'E [ < bs<> AcNDP<e>>— MUX $—» CPHO
| < AGNDN<9>  AGNDP<5>>—|
| < AGNDN<g> AGNDP<4>>—|
100k CPO  —»! | < AGNDN<7> AGNDP<3>>—|
LA Pal ,\g; Km ﬂ FUVR<3:0> —»| | < AGNDN<6> AGNDP<2>>|
(o] § S SMODE<3> —p| < PB<7> AGNDP<1>>—
° AGNDP<0>>—{
AGNDN<1>>—
M AGND VSS VDD 2 oo
u IN_CMP
FUR Sq SENsE>—| IN-
1K a <3:0> =0 FB>—
Sondd » O VREF OP10>—
PAl SMODE 200 e
P A 30> £ 2522283 PBO>>— x| ch [-»CPO
> G| Gsnnnaa 00000X VDS<17> PB<1>>—] |
[00010 X[ VDS<16> RLD>— N
104 (0) (0) g ?i (1] g (0) g g (0) (0) 00100 X VDS<15> PB<3>>— COUNTER
—H—E 0010X/ 0100000 00110 X| AGNDP<9> PB<d>>—
0011X 0010000 01000 X AGNDP<8> SCPa0s
0107 9001000 01010 X AGNDP<7> :
01 10X [0L T10] 01100 X| AGNDP<6> VRL_CMP
"w"ﬁ T G ere 01110 X AGNDP<0> Nasoga BN
100X0[ 0000000 10000 X| VDS<1> voseerea_]
100X1) 1000000 10010X VDS<2>
101X0 0100000 10100 X| VDsS<3> VDSC<8>>— *—»CPLO
101X1/ 0010000 VDSC<9>>—
1K 110X0[ 0001000 10110 X AGNDN<9> VDSC<10>>—
W 110X1 1001000 11000 X| AGNDN<8> VDSC<t1>>—|
111X0[ 0100110 11010 X| AGNDN<7> pa<6o|
111X1 0010101 11100 X AGNDN<6> AGNDN<taa|  MUX
11110X PB<7> AGNDN<5>>|
X00010 VDS<17> AGNDN<4>>—|
o X 00011 VDS<1> AGNDN<3>>—]
2 >FB X 00110 VDS<16> AGNDN<2>>—|
E » SENSE X00111 VDS<2> AGNDN<1>>—
o . X 01010 VDS<15> AGNDP<0>>—
g capacitor array X01011| vDS<3> AGNDP<1>>—]
o 1Y e
ALC<GL> > RLU X 10010 AGNDP<g> PB<e>
swopE<s> X 1001 1) AGNDN<g> o0
—F . 1 X 10110 AGNDP<7> A_:
\'é h AGND X 10111 AGNDN<7> PB<0> e
PTC+ 100 ) X 11010/ AGNDP<6>
< g P o X 1101 1 AGNDN<6>
—VW : — X 11110 AGNDP<0>
L s ] X11111 PB<r>
RLD
10k
©—I\_IVW_E<3> PB<3>
com AGND
— —— —
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Configurations HYCON TECHNOLOGY

6.8. 50Mohm Input Network Configuration

€ VREF | o \ps<17>
VREF ~€ VDS<16>
L < vDs<is> VDSC<1g>>— VRH.CMP
| < AGNDP<g>  VDSC<13>>—|
| < AGNDP<g>  VDSC<11>>—|
< AGNDP<7>  VDSC<10>>—|
| < AGNDP<6>  VDSC<9>>—|
VOLT/OHM/ o MUx < AGNDP<0>  VDSC<8>>—
CAP/DT < vbs<t>  VDSC<7>>—
™M < VDS<2> PB<7>>—
LA [ < bs<> AcNDP<e>>— MUX $—» CPHO
| < AGNDN<9>  AGNDP<5>>—|
| < AGNDN<g> AGNDP<4>>—|
100K cPO —»| | < AGNDN<7> AGNDP<3>>—|
A PA ,\g \m " FUVR<3:0> —»| | < AGNDN<6> AGNDP<2>>|
(o] § S SMODE<3> —p| < PB<7> AGNDP<1>>—
° AGNDP<0>>—{
AGNDN<1>>—
M AGND VSS VDD R oo
v
u IN_CMP
FUR Sq SENsE>—| IN-
<3:0> =0 FB>—
1k 2h0od »O|  VREF OP10>—|
A o g 2cé 2252 PB<0>>— — ch [-»CPO
55805500 00000X VDS<17> pe<t>>—|  MUX |
[00010 X[ VDS<16> RLD>— N
104 0001% 1000000 00100X} VDS<15> PB<3>>— COUNTER
—H—E 0010X/ 0100000 00110 X| AGNDP<9> PB<d>>—
0011X 0010000 01000 X AGNDP<8> SCPa0s
oo 2aa1etd | oroion Adoec |
10M T %I g } } ? g ); ﬁgmggzg: VDsC<2>>— VRLCMP ENCP
WA 100X0[ 0000000 10000X VDS<t> Nesota
100X1 1000000 10010Xx| VDsS<2>
101X0 0100000 10100 X| VDsS<3> VDSC<8>>— *—» CPLO
101X1/ 0010000 VDSC<9>>—
1K 110X0[ 0001000 10110 X AGNDN<9> VDSC<10>>—
W 110X1 1001000 11000 X| AGNDN<8> VDSC<t1>>—|
111X0[ 0100110 11010 X| AGNDN<7> pa<6o|
111X1 0010101 11100 X AGNDN<6> AGNDN<taa|  MUX
11110X PB<7> AGNDN<5>>|
X00010 VDS<17> AGNDN<4>>—|
o X 00011 VDS<1> AGNDN<3>>—]
2 >FB X 00110 VDS<16> AGNDN<2>>—|
E » SENSE X00111 VDS<2> AGNDN<1>>—
o . X 01010 VDS<15> AGNDP<0>>—
é capacllor array X01011 VDS<3> AGNDP<1>>—|
= e e X 01110 AGNDP<9> TIPS
© ACC<6:0> X 01111 AGNDN<9> ’
» RLU X 10010 AGNDP<8> PB<g>
swopE<s> X 1001 1) AGNDN<g> o0
—F . 1 X 10110 AGNDP<7> A_:
\% H AGND X 10111 AGNDN<7> PB<0> e
PTC+ 100 ) X 11010/ AGNDP<6>
< g P o X 1101 1 AGNDN<6>
—VW E ~—0 X 11110 AGNDP<0>
=, X11111 PB<7>
RLD
10k
©—I\_IVW_E<3> PB<3>
com AGND
— —— —
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6.9. 500Kohm~50Mohm Measurement Network Configuration

10k 90k 10k 90k
AGND AGND
z o z o
z o g IS
o o o o
[S] S [S] Lo
ENB
oPs<i> oPs<2> 4 & & & R
i — I — & & b b &
OPS<1> OPS<2>
SENSE>_| INOP1 PSS SENSE >_| IN_OP2 ; | OP20 @ @ & o &
FB>—| FB>—|
RLU>— opioRLU>T
AGND>— yux AGND>—  yux >
PB<0>>| PB<0>>—|
PB<t>>| o PB<1>>—| vDD>] |—» vpsc<17:1>
OPCHP<1:0>:10
PB<2>>—| PB<2>>—| RESSZT] Yoltage Ly yps<i7:1>
1ok PB<g>>—| PB<3>>— AGND>—] Gif::gcﬂ |—» AGNDP<9:0>
PB E_> PB<3> SOP1P<2:0> SOP2P<2:0> ENVS —py [—> AGNDN<9:1>
COM  pGND
ENREFO
AUA
Al uA 10k Voltage Bva;;?aglp REFO
- <> | »PB<l>  VAGND<1:0>:01—| Reference AGND ENREFO—p /0129 MUX b REFO
Generator 2 elerence | pB<6> 3t
9 ~=12v
SREFO
2 AGND °
0.99 5] =
001
<
AGND vss AGND
ENADS
ADS ADS_CLK
> 1s1P — SENSE>_| ADSFP
Temperature |3 TS1N b . FB>—|
Sensor :: %%ﬁ i ADSOSR[2:0] Roe |
! o )
| ADSOS[2:0] o010~
| — ADSRG OP20 >
ADSIG[1:0] VDD >—|
ADSIP |
ADSE;* ; g REFO>—1
il !
tstp—] % [TPAPSPADSCHPITOM1 ADSIPB 5 pooa] MU
S |
! o
TSIN>—| | z ADCR  pocio ]
ADSI<1:0> 5 AAD S H/MIL PB<2>>|
PB<8>>—|
ADSIN PB<4>>—
ADSFN=— SI:x0.9,x1.8, x2.7, x3.6 PB<5>>—|
RLU>— ADCIF
MUX | —» ADSIN PB<6>>— =
TS2N>— Interrupt PB<7>>| N —
TS2P>—
i + VRx1x1/3 - SADSFP<3:0>
ADSI<1:0> ;
!
! ADSINB ENSE>_| ADSFN
! @ @ RLU>—|
2 e VSS>—| 1
FB>_| ADSRP RLU>_| ADSRN @ 2 AGND>— yux 11&17
REFO>—| AGND>—] < < PB<2>>—
VREF >—| PB<3>>— :g<i>>—
PB<6>>—| PB<5>>—| <4>>—
18> 7] MU |—»aDsVRs PESST] MUX > ADSVR- PB<5>>—| ADSFN
VDD vss>— SADSFN<2:0>
AGND>—| wVREF>— | e T [
> > VR+
SDSRP<2:0> ADSRN<2:0>
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7. Diode

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(2 and 100k to form 10 times attenuation.

7.1. Diode Input Network Configuration

5pF
}_‘E € VREF | o yps<17>
VREF < vDs<i6>
30K |€ VDs<is>  VDSC<16>>— VRH.CMP
| < AGNDP<g>  VDSC<13>>—|
10M |< AGNDP<g>  VDSC<11>>—|
@— PA < AGNDP<7>  VDSC<10>>—
| < AGNDP<6>  VDSC<9>>—|
VOLT/OHM/ 1om MUx < AGNDP<0>  VDSC<8>>—
CAP/IDT < vbs<i>  VDSC<7>>—|
™ < vps<2> PB<T>>—|
o W <  VDS<3> AGNDP<6>>—| »—» CPHO
| < AGNDN<9>  AGNDP<5>>—|
| < AGNDN<g> AGNDP<4>>—|
cPO —»| | < AGNDN<7> AGNDP<3>>—|
100k
VY I R FUVR<3:0> —»| | < AGNDN<6> AGNDP<2>>—|
(o] § S SMODE<3> —p| < PB<7> AGNDP<1>>—
© AGNDP<0>>—
AGNDN<1>>—
10k s AGND VSS VDD -
A Pats> s o SCPH<3.0>
DS5 —1—4 |:|/.| P
Fss FUVR Q SENse>—| IN_CMP
ss5 <3:0> g Q FB>—
1k PS4 L ! % G| VREF OP10>—|
A Pafe - SMODE 0/ 5883252 PB<0>>— — Latch [ CPO
DSt g B b|snnsnaa 00000X VDS<17> pe<t>>—| MUX |
Fs4
00010 X| VDS<16> RLD>— 'y
ss4 0000x/ 0000000
104 ps3 0001X 1000000 00100 X VDS<15> PB<3>>— COUNTER
—H—‘PA3> —e 0010X/ 0100000 00110 X/ AGNDP<9> PB<4>>—
DS3 —1—4¢ 0011X 0010000 01000 X| AGNDP<8> SCPI<2:0>
10M e ST %I g } } ? g ); ﬁgmggig: VDSC<2>>— VRL_CMP ENCP
WA PaR2> 9 100Xx0/ 0000000 10000X VDS<t> Nosssam
ps2 T 100X1 1000000 10010X VDS<2> i
Fs2 101X0 0100000 10100x vDS<3 VDSC<8>>— »—» CPLO
ss2 101X1 0010000 VDSC<9>>—
1k Pst 110X0[ 0001000 10110 X/ AGNDN<9> VDSC<10>>—]
A PAKT> — 110X1] 1001000 11000 X| AGNDN<8> esshial
ost 1 4 111X0 0100110 11010 X| AGNDN<7> PB<6>>—|
Fst 111x1 0010101 11100 X AGNDN<6> AGNDN<oao|  MUX
ss1 11110X| PB<T> AGNDN<5>>—|
Pso X000 10| VDS<17> AGNDN<4>>—
LA ]
[P - X00011 VDS<i> AGNDN<3>>—|
g Fso »FB X 00110 VDS<16> AGNDN<2>>—|
E < X00111 VDS<2> AGNDN<1>>—|
S = . > SENSE X 01010 VDS<15> AGNDP<0>>—
é capacitor array X01011 VDS<3> AGNDP<1>>—|
= — o
: A AL o
ACC<6:0>
»RLU X 10010 AGNDP<8> PB<8> PEfE>
soDE<s> X 1001 1 AGNDN<g> o0 100K
—{ = y 1 X 10110/ AGNDP<7> A‘C AGUD
\g AGND X 10111 AGNDN<7> PB<0> PBE—IVW—
PTC + 100 : l_ X 1101 0[ AGNDP<6> 900K
"_W"_ED - scp X 1101 1 AGNDN<6>
—— X 11110 AGNDP<0>
L= X11111 PB<7>
RLD
10k
@-r\.:.vw_E<3> PB<3>
com AGND
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Configurations

7.2. Diode Measurement Network Configuration

HYGON

HYCON TECHNOLOGY

10k 90k 10k 90k
AGND AGND
z o z (e}
z o g Q
o o o o
S 5 & O’J
OPs<i> oPs<2> & & 4 8 R
I — T orsas P b & &
OPS<1> OPS<2>
SENSE>_| IN_OP1 PSSt SENSE>_| IN_OP2 i | OP20 oo o o oo
FB>— FB>—|
RLU>— op10 RLU >
AGND>—  pux AGND>— pux >
PB<0>>— PB<0>>—|
PB<1>>— 0> PB<1>>—| VDD —» VDSC<17:1>
OPCHP<1:0>:00
PB<2>>—| PB<2>>— REEGS] paotage |y vDs<i7:1>
o PB<8>>— PB<3>>—| AGND>—| G:ﬂz:{fﬁ L » AGNDP<9:0>
3_» PB<3> SOP1P<2:0> SOP2P<2:0> ENVS—» [ AGNDN<9:1>
CoMm AGND
ENREFO
AIUA
mAL uA 10k Voltage B\/a;}?ag? REFO
- <‘|Z|—>PB<1> VAGND<1:0>:10=J»] Reference AGND ENREFO —»| 9 MUX > REFO
Generator 2 Reference | pp<g>3
99 ~=1.2V
SREFO
% AGND E
0.99 |g I &
001
& T
AGND vss
ADS ENADS
ADS_CLK ADSFP
Ly Ts1P I SENSE>—
Temperature i
> TS2N ! .
| ADSOS[2:0] op10a]
| ADSRG OP20>]
ADSIG[1:0] vDD>—|
ADSIP |
ADSERS | %’ REFO>—| e
!
Ts1po| MUX > ADSIP - SADSCHP[1:0111  ADSIPB 5 VREF>— wux | FTMOD[1:0] =
! - PB<0>3—t
TSIN>— i = ADCR PB<1>>_|
‘ g HIMIL
ADSI<1:0> ¥ AAD > PB<2>>—| ADSFP
1 PB<8>>—|
| PB<4>>—
ADSFND=— ADSIN 3 SI:x0.9,x1.8,x2.7, X3.6 PB<5>>|
RLU>— Mux |—»ADSIN | ADCIF PB<6>>—| FTE_
TS2N>— Interrupt PB<7>>—]
TS2P>— -
T + VRX1x1/3 - SADSFP<3.0>
ADSI<1:0> i . "
|
3 ADSINB sENsEs_| ADSFN .
! o RLU>—
! z N 3
FB>_| ADSRP RLU>_| ADSRN a AGND>— jux 1&
REFO>—| AGND = < PB<2>>—
VREF >— PB<3>>—| E:<j>>—
PB<6>3= Mux |—»ADSVR+ PBS>>— Mux | » Apsvr- paa
RLUS] B> PB<5>>—| ADSFN
VDD > VSS>— SADSFN<2:0>
AGND>—| VREF>— | e e [ e
> >
SDSRP<2:0> ADSRN<2:0>
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Configurations

8. Continuity
This function can use constant current or constant voltage output measurements. This
case is positive constant current output measurement.

VOLT/OHM/
CAP/DT

™M
WA PAf

100k

VA Al
APl
Pl

PA
10k
PA
1k
PA
104
{1 P
10M
PA
1k
PA|
PA

FAWA PAf

WA

H—

OHM/CAP/DT/mV.

=

PTC + 100

FRER
gy

AGND VSS VDD

capacitor array

o - o
SMODE o 588330 =
<0 | Fennnnd
0000X/ 0000000
0001X/ 1000000
0010X|/ 0100000
0011X] 0010000
0100X/ 0001000
0101X 1001000
B
[
100X0 0000000
1700X1 1000000
101X0 0100000
101X1 0010000
110X0 0001000
110X1 1001000
1711X0 0100110
111X1 0010101
»F
» SENSE

» RLU

<
VREF

CPO  —»
FUVR<3:0> —p»|
SMODE<3> —p|

VREF

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>

KR ECETALR

FUVR

A
@
=)
v

SMODE<3>

VREF

oloo

}

XX | CPO

VDS<17>
VDS<16>
VDS<15>

A s A L L L 0000000022 20000===a0ooo
A AN 0000222 20000200~ 200==200-=loo
A 200~ 002200~200—=0—_0=20-20=0=0=0~0

HXEXXXXXXXXXXXXXXX 2= 2222200000

A A A aaaaala000000000 000 oooo
202020202020 =202 0XXXXXXXXXXXXX

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>

VDSC<16>>—| VRH_CMP
VDSC<13>>—]
VDSC<11>>—
VDSC<105>—]
VDSC<g>>—]
VDSC<8>>—]
VDSC<75>>—]
PB<7>>|
AGNDP<6>>—|
AGNDP<5>>—|
AGNDP<4>>—|
AGNDP<3>>—|
AGNDP<2> 3=t
AGNDP<1>>—|
AGNDP<0>>—|
AGNDN<1>>—|

MUX

SCPH<3:0>

SENsE>—| IN.CMP

FB>—
OP10>—|
PB<0>3—
PB<1>>—
RLD>—
PB<3>>—
PB<4>>—

SCPI<2:0>

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

ENCP

p Etch

ENCP

p—» CPHO

ACPO

—» CPLO

AGNDP<1>>—

SCPL<3:0>

ENPCMPO

- ]
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9. Current

Current measurement is similar with that of measuring mV.

9.1. DC 50mA

HYGON

HYCON TECHNOLOGY

10k 90k 10k 90k
AGND AGND
z (e} z o
zZ 9 g Q
o o o o
o o [s] BJ
ops<t> oPs<2> & & & & &
) v v v v v
IN_OP1 IN_OP2 Ops=>> oP20 2 & g & g
SENSE>— N SENSE>— N . ’
FB>—| FB>—|
RLU>— opo | RWU>—
AGND>— \iux AGND>— \ux —>
PB<0>>— PB<0>>—
PB<1> 3= 0> PB<1>>— VDD —» VDSC<17:1>
OPCHP<1:0>:10
PB<2>>— PB<2>>— REEGS] meohage  L—»VDS<17:1>
Lo PB<8>>— PB<3>>— AGND>—| G o8 |—» AGNDP<9:0>
Poi | po<s  SOPIP<2O> SOP2P<2:0> ENVS —p [—> AGNDN<:1>
ENREFO
Voltage Bandgap REFO
<E—>PB<1> VAGND<1:0>:00=3| Reference AGND ENREFO—»| V?“age MUX REFO
Generator 2 Reference | - pa<6>>—
~=12v
SREFO
e AGND )
AGND VSS
ENADS
ADS ADS_CLK
| »Ts1P [ ARS- SENSE >—| ADSFP
Temperature I
Sesor | ERIE ADSOSR(2:0) RLbS ]
> TS2N | ——— ADSOS[2:0] P10
1 —— ADSRG
i 0P20>—|
ADSIG[1:0] VDD >—
ADSIP |
ADSE;>- | é’ REFO>—
< !
Ts1po| MUX [TADSIP SADSCHP[1:0111  ADSIPB & VREF>— Mux
| > I ADCR o]
TSIN>— i 5 PB<1>>_
ADSI<1:0> S AAD RS HMIL PB<2>>— ADSFP
T PB<8>>—|
| PB<4>>—
ADSFNP— ADSIN | SI:x0.9,x1.8,x2.7, X3.6 PB<5>>—|
RLU>— pmux » ADSIN I ADCIF PB<6>>—|
TS2N>— Interrupt PB<7>>—|
TS2P>— .
! + VRx1,x1/3 - SADSFP<3:0>
ADSI<1:0> ! - -
!
3 ADSINB SENSEs_| ADSFN
1 @ RLU>—|
! z vss—| —t
F5>_| ADSRP RLU>_| ADSRN 2 AGND>— vux 1\ 1
REFO>— AGND =t < PB<2>>—
VREF>—| PB<3>>—| ';:<j>>-
PB<6>3= Myux | ADSVR+ PB<5>>— MUX | » apsvr- |
RLU>—| FB>— PB<5>>— ADSFN
VDD>— vss>—| SADSFN<2:0>
AGND>— VREF>— | e
> >
SDSRP<2:0> ADSRN<2:0>
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9.2. DC 500mA

HYGON

HYCON TECHNOLOGY

I

10k 90k 10k 90k
AGND AGND
z o g Q
o o o o
S S [S] LOA
OPS<1> OPS<2> & & 4 4 2
I o e ¥y If
SENSE>—| IN_OP1 =T SENSE>—| IN_OP2 OPSZ  loP20 g 2 g B 2
FB>—| FB>—
RLU>—| opioRLU>T
AGND>—{ \ux AGND>—{ vux >
PB<0>>— PB<0>>—|
PB<1>>— . PB<1>>— VDD |—» vDsc<17:1>
OPCHP<1:05:10
PB<2>>— PB<2>>—| rEESZ RV;’"age | —» vDS<17:1>
o PB<8>>— PB<3>>— AGND>—| S o8ee > AGNDP<0:0>
PE3 |-pocs>  SOPIP<20> SOP2P<2:0> ENVS—>| > AGNDN<9:1>
com AGND
ENREFO
mA/u
uA 10k Voltage %’*”“dgap REFO
—L-W\,-Eg—} PB<1> VAGND<1:0>:00=9» Reference AGND ENREFO—»{ 0 29¢ MUX REFO
Generator 2 Reference | pp<6>>—f
Sw ~=12V
mA/A q’ SREFO
j = AGND )
< 2 &
S
>0.01
jto 0 I
AGND vss AGND
ENADS
ADS ADS CLK FTP
[APS SENSE>— ADSFP
ryIsie ; 100k 10k
Temperature .
Sesor RIS ADSOSRi2:0) RS
> TS2N ! ——ADSO0S[2:0] OP10>1
!
i ——ADSRG OP20>—| oo\ o1\ 10
ADSIG[1:0] VDD >—
ADSIP |
- > | £ | 2ani Vi
> | i -
Tsipe_| MUX ADSIP IADSCHP[1:01:11  ADSIPB 5 P‘g’i‘gzi MUX -
TSIN>—| | ~ = ADCR PB<1>3—]
i o
5, H/M/L
ADSI<1:0>  AAD o PB<2>>—
w PB<8>>—|
| PB<4>>—
ADSFN— ADSIN | S1:x0.9,x1.8,x2.7, x3.6 PB<5>>|
RLU>— Mqux |—»ADSIN | ADCIF PB<6>>—| FTE_
TS2N>— Interrupt PB<7>>—|
TS2P>— -
‘ + VRx1,x1/3 - SADSFP<3:0>
ADSI<1:0> ! : .
!
3 ADSINB SENSES_| ADSFN
! o RLU>—
! z vss—| —t
FB>_| ADSRP RLU>| ADSRN @ AGND>— pux 1\ T
REFO>— AGND =t < PB<2>>—
VREF >—| PB<3>>—| ';;<j>>—
PB<6>3= Myux | ADSVR+ PB<5>>— MUX | » apsvr- e |
RLUS— FB>_J PB<5>>— ADSFN
VDD>— vss>—| SADSFN<2:0>
AGND>— VREF>— | e e[
> >
SDSRP<2:0> ADSRN<2:0>
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9.3. AC50mA

10k

AT e

HYGON

HYCON TECHNOLOGY

10k 90k 10k 90k
AGND AGND
z o
& Y
5 5
ops<t> & 5 a
¢ 9 M
oPsErs o @ o
SENSE>—| INOP1 - sense > IN-OP2 B &
FB>—] FB>—|
RLU>— opio R
AGND>  pux AGND>  ux
PB<0>>—| PB<0> >
PB<1> 30— OPCHP<1:0:00 PB<1> > vOD>_| L »vpsc<i7:1>
PB<2>>—| PB<2> >—| e - RV;’""'QQ L—» vDs<17:1>
PB<8>>_| PB<3>>—| AGND>—] G:nz:::';ﬂ | » AGNDP<9:0>
PB<E_> PB<3> SOP1P<2:0> SOP2P<2:0> ENVS —»| [—> AGNDN<9:1>
ENREFO
Voltage Bandgap REFO
Voltage
VAGND<1:0>:00 Reference AGND ENREFO —»| Mux > REFO
> Generator 2 Reference|  pg<g>3 w
~=1.2V
SREFO
AGND

PB<6>
PB<7>

ADF

ENADF
| ADF_CLK
iy !

—HEs

OP103—] ADFIP

OP20>— yiyx | AD2IP
PB<d>>—
PB<7>>—

SADFIP<1:0>

RLU>_| ADFIN

AGNDS= iy | AD2IN
PB<3>>—|
PB<5>>—

SADFIN<1.0>

ADFRG

X AAD

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

+ VR:x1,x1/3 -

ADFIG[1:0]:00

ADFOSR[2:0]:000
r

LPFBW<2:0>:111

REFO

>
g
ZH
o

AVGO<18:0>

ENLPF X

19bit\|  pAST ADC

o
o
3
=
I
T
e

ADCIF
Interrupt

FB>—|
REFO 3t
VREF>—|
PB<6>>—

ADFRP

MUX

VR+ VR-
RLU>—
» ADFVR+ AGNDD—
PB<3>>—]
PB<5>>—|

SADFRP<1:0>
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9.4. AC500mA

AGND AGND

2 A AooA A
& B & 8 &
0 ¢ Y9N
g 2 g g8 2
SENsE>—| IN-OP1 SENsE > IN-OP2
FB>—] FB>—
RLU>— RLU >—|
AGND>—{ yux AGND>—{ yux
PB<0>>—| PB<0> >
PB<1> 30— OPCHP<1:05:10 PB<1> > vOD>_| L »vpsc<i7:1>
PB<2>>| PB<2> > | RUSSZT] Voltage Ly yps<q7is
. PB<8>>| PB<3>>—| AGNDS—| Reference | AGNDP<9.0>
PB<E_> PB<3> SOP1P<2:0> SOP2P<2:0> ENVS —»| [—> AGNDN<9:1>
COM  aGND
ENREFO
Voltage Bandgap REFO
Voltage
PB<E—> PB<1>  VAGND<1:0>:00 Reference AGND ENREFO —»| Mux > REFO
> Generator 2 Reference | pp<g>3- w
~=1.2V
SREFO
) AGND °
!o I i
< '3
vss AGND
LPFBW<2:0>:111
ADF ENADF
| [ADF_CLK
b o1 LPF
i [ —ADFOSRI2:0]:000 p AVGO<18:0>
| L X
i ADFRG ENLPF
| ADFIG[1:0]:00
|
oP103— ADFIP ! g HPF RMS
| )
OP20>— \yx |—pAD2IP | 2 | 19bit.|  EasT ADC < X*X !
PB<4>>— ! o /n [37:0]
PB<7>>—{ H z
SADFIP<1:0> ¥ AAD w
!
| Sl:x1/2,x1,x3/2,x2
ADFIN ! ADCIF
AGR;:;; [] Interrupt
MUX  |—» AD2IN . -
o] 3 + VRt x1/3
PB<5>>— |
SADFIN<1:0> |
|
!
VR¥ L 7TVR-!
£B>_| ADFRP RLU>_| ADFRN
REFO>= x| »ADFVR+ ASNDI= nux | »ADFVR-
VREF>— PB<3>>—|
PB<6>>— PB<5>>—|
SADFRP<1:0> SADFRN<1:0>
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10.Frequency
10.1.Voltage input

HYGON

HYCON TECHNOLOGY

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.

<« VREF | o vps<17>
VREF < vDs<i6>
30K < vVDs<15>  VDSC<16>>—VRH.CMP
| < AGNDP<g>  VDSC<13>>—
L < AGNDP<g>  VDSC<11>>—
©_ L < AGNDP<7>  VDSC<10>>]
L < AGNDP<6>  VDSC<9>>—
voLTionw | < 1M Mux [ < AGNDP<0>  VDSC<8>>— ENCP
CAPIDT < vDs<t>  VDSC<7>>—
W —< VDS<2> PB<7>>— MUX
WP < VDS<3> AGNDP<6>>— > CPHO
L < AGNDN<9>  AGNDP<5>>—
| < AGNDN<g> AGNDP<d>>—
100K cPO | < AGNDN<7> AGNDP<3>>—
VA Pas<e> —4 2 1o lo FUVR<30> —p{ | < AGNDN<6> AGNDP<2>>—|
2 \3 \s SMODE<3> —| < PB<7> AGNDP<1>3>—
Dss p—— c % .8
Fss AGNDP<0>>—
ss5 AGNDN<1>>—|
10k pss AGND VSS VDD
AN Pass> - A SCPH<30>
Ds5 —t e I}/J
Fss a SENSE>—]| IN.CMP
FUVR S
sss 0> 28 FB>—|
1k PS4 ] sa . B O VREF OP10>—
AN Pasa> — SMODE o 582330 z PB<0>
Ds4 — 1 o <30> o (§>>>oo > mux
. oledbdna o 00000X VDS<17> PB<1>>—
00010 X| VDS<16> RLD>—
1o = e 0001 5000000 00100x| vDs<is> Pa<a>|
- Pass> — 0010x 0100000 00110X| AGNDP<g> | [P PB<4>>—
bs3 1 o 0011X 0010000 01000 X AGNDP<8> P
s g100x 0001000 01010 X AGNDP<7> :
o ss3 0110x 0100110 01100 X AGNDP<6> VDsC<ass_| VRLGVP
W@ P2 0111x 0010101 01110 X AGNDP<0> VDSOEea]
100x0 0000000 10000X VDS<i> oegug
b2 Y 100X1[ 1000000 10010X VDS<2> >—
Fs2 101X0[ 0100000 10100X VDS<3> VDSC<8>>—|
s2 101x1/ 0010000 VDSC<g>>—]
1k Pst 110X0[ 0001000 10110 X AGNDN<9> VDSC<105>—]
AN PA<t> — 110X1[ 1001000 11000 X AGNDN<g> VDSt 1a |
bs1 1 o 111x0[ 0100110 1101 0X| AGNDN<7> PB<B> >
Fst 111x1/ 0010101 11100 X AGNDN<6> AN
ss1 11110X PB<7> AGNDN<5>>—
= X00010 VDS<17> AGNDN<4>>—|
L4 ]
\—E<o> DSo — 4 X0001 1 VDS<1> AGNDN<3>>—
z Fso »FB X00110| VDS<16> AGNDN<2>>—
5 s > SENSE- X00111| vVDs<2> AGNDN<1>>—
T i X 01010 VDS<15> AGNDP<0>>—
s capacitor array X01011 VDS<3> AGNDP<1>>—|
2 e e X 01110 AGNDP<g> TS ENPCMPO
° ACC<6:0> X 0111 1 AGNDN<9>
- X 10010 AGNDP<8> ACPO
X 1001 1 AGNDN<8> B CMPO w} o |
X 10110 AGNDP<7> _>
X 10111 AGNDN<7> « _
X 11010 AGNDP<6> 3 EE
X 1101 1 AGNDN<6> 2 9 9
X 11110 AGNDP<0> [T}
X11111] PB<7> i¢l
ENCNTI ACPO '
B 22
PB<4> <23:0>
Féequelncy L—»cTc<23:0>
ounter L, cteov
—»cTF

™ 10k 90k

: z 2 & Q
A Y Y o a
o o o o
OPS<t> oPs<2> & & 4
. ) ¢ 9 ¥
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10.2.CNT input

ENCNTI

ACPO—p|
PCNTI

Frequency
Counter

—» CTA<23:0>
—» CTB<23:0>
—» CTC<23:0>
—» CTBOV
—»CTF
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11.Revision History

Major differences are stated thereinafter:

HYGON

HYCON TECHNOLOGY

Version Page Revision Summary
V01 All First edition

V02 All Revise all contents
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