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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.

—
© 2021 HYCON Technology Corp APD-DMMO007-V02_EN
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1. Millivolts(mV)

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 inputlOMQ to ground to reduce input impedance of DMM mV range.

The network configuration of 60mV and 600mV is similar. When measuring 60mV, it
uses built-in OPA to amplify signal for 8 times then processing it in ADC.

The difference between DC and AC measurement is recommended to enable ADC
Chopper function during DC measurement to reduce DC Offset and enable ADC Pre-Filter.
On the contrary, it is not necessary to turn on Chopper in AC measurement.

© 2021 HYCON Technology Corp APD-DMMO007-V02_EN
www.hycontek.com page6


http://www.hycontek.com/

HY17P68 HVC\",\"

DMM Configurations HYCON TECHNOLOGY

1.1. mV Input Network Configuration

VOLT/OHM/
CAP/DT 1oM
/’i
O s
N\,
1.11M PS5
v
olg  aw
SMODE £ 582830 2
B 3| 8355500
0000X 0000000
0001X[1000000
PTC§PT 0010X/ 0100000
0011X 0010000
0100X/ 0001000
0101X 1001000
E > 0110X[ 0100110
£ £ 0111X 0010101
5 B 100X0[ 0000000
= < 100X1/ 1000000
% = 101X0/ 0100000
5 5 101X1/0010000
110X0[0001000
110X1/1001000
111X0[0100110
111Xx1/0010101
A
»FB
» VSENSE;
capacitor array /
erC[TO]
» RLU
SMODE(5]
AGND
L scp ¥
- o
scN
SMODE[7] .
&~ ——) VDDA
900K —>RLD
-y v
,,, AGND
© 2021 HYCON Technology Corp APD-DMMO007-V02_EN

www.hycontek.com page7


http://www.hycontek.com/

HY17P68 HVC\”,\"

DMM Configurations HYCON TECHNOLOGY

1.2. DC mV Measurement Network Configuration
1.2.1. ADC Settings(DC 60mV)

ENTPSIO] ENADC[0] VDDA
SAD1FP | "< SENSE [ TPSCHIOl [ADCLK I
i} me I . —
RLU Temperature [ TSIN | 0= et
- FT <0oP10 Sensor > Teop | ENCHI[0]=1 VREGN[0] |
< VDDA > TSoN | ENINXCH[0]=1 rADGN[Z.OHlOOb
<REFO AD1EP> lINX[1:01=00b b1 1pRUF |
—<VREF Fa>{ ADUP | inp : |
Mux | ~PBO TS1P > TS |
—<PB1 TSIN> | fSi+ S AAD |
1 —<PB2 SAD1I[1:0] [ Stxa ' 1bit
SFT1[1:0] —<PB4 <.y Sl ) =
£ < PB5 N/ VR:x1/2 |
27nF 7S ADIFP < pe6 AD']\{S;: ADLIN [\ o I + - :
I AD1INBUF L w
< PB7 Ts2N>— MUX | > S
- TS2P>] | z Z !
- SAD1I[1:0] I & =l
SAD1FP[3:0] | 2 < :
I
FIN /oo == ___ o [——
‘E SADIFN] < gensE -t I
F<RLU + -
— re>—|SADIRH RLU>{SAD1RL
11 F<Vss AGND >
REFO>—
MUx  [SAGND el
<PB2 VREF> PB5 >
1 11 <PB3 ROAZ] MUX VR« rpe— MUX VR
< PB4 VDDA VSS™|
L<PB5 AGND>| VREF>
ADIFN SAD1FN[2:0] -] -
SAD1RH[2:0] SADIRL[2:0]
RSLPF
LPFBWI[1:0
r [1:0]
l—CMFR Lor
OSR[2:0]=111b n - LPF[18:0]
iy ENSQRE RSRMS
X * X ENSQRE ENRMS
) 38
Comb |19bit . HPF X LPF RMS
Filter?* P ADI1[18:0] > In MUX = <™ [37:0]
IX]
[ENPKH
ADCIF Peak [—»PKHMAX[18:0]
Interrupt Hold  [—>pKHMIN[18:0]
© 2021 HYCON Technology Corp APD-DMMO007-V02_EN
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1.2.2. ADC Settings(DC 600mV)

ENTPS[0] ENADC[0] VDDA
SAD1FP [ S SENSE [ TPSCHI0] [ADCLK I
B3 FrTsie T T S T bCsE ol
RLU Temperature [ TSIN | [0]= [3:0])
- FT —<OP10 Sensor  |>TS2p | ENCH[0]=1 VREGN[0] |
—< VDDA > TS2N | ENINXCHI[0]=1 ADGN[Z:O]:IDlOb
<REFO | . L
| < AD1EP> o0 O | INXIL:01=000 ApyipBUF I
VREF FB> “yux [INP I |
MUX [<PBO TS1P>— INX |
—<PB1 TS1IN> T Ll Sl+ > AAD |
11 —<PB2 SADII[1:0] I | six1 I bit
SFT1[1:0] —<PB4 VRt :_
- —< PB5 :
2InF s ADIFP < pg6 ADIFN>T ADTIN | | + - !
I AD1INBUF w
—< PB7 TS2N>— MUX | 8 8 |
- TS2P> | T =y
- SAD1I[1:0] I = =N
SAD1FP[3:0] | 2 < :
I
FIN f—— Teameml S o TR
‘E SADIFN| «sensE oO--1 I
< -
= RLU Fe>—|SADIRH RLU>— SAD1RL
11 <Vss AGND >
REFO>
< AGND >
MUX | oEo VREF> PB3>]
11 11 -<PB3 PBA>1 MUX LR+ o7 MUx VR
<PB4 VDDA VSS™|
<PBS AGND> VREF>
ADIFN SAD1FN[2:0] ->7 -
SAD1RH[2:0] SAD1RL[2:0]
RSLPF
LPFBWI[1:0
r [1:0]
l—CMFR LPE
OSR[2:0]=111b n L LPF[18:0]
i ENSQRE RSRMS
X* X ENSQRE ENRMS
) 38
Comb | 19bit . HPF X LPF RMS
Filter?* B AD1[18:0] > n MUX | n B (37:0]
X]
l—ENPKH
I__>ADCIF Peak [—»PKHMAX[18:0]
Interrupt Hold  —> pKHMIN[18:0]
© 2021 HYCON Technology Corp APD-DMMO007-V02_EN
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1.3. AC mV Measurement Network Configuration
1.3.1. ADC Settings(AC 60mV)

HYGON

HYCON TECHNOLOGY

ENTPS[O] ENADCI0] VDDA
SADLFP| S SENSE [ TPSCHI0] [ADCLK I
< Eﬁu TSP 1T T T T D ES_ET_[B‘O]-I
Temperature —» TSIN | Ol
—| FTP <0P10 Sensor > TP | VREGN(0] |
10k S 100k —< VDDA > TS2N | ADGN[ZAO]—IELOOb
—<REFO . Il
l<VREF ADIFP>™ Apjip |INX[1:01=00b Ap1 PBUF |
10 £ 01 / 00 FB> Wiy [INP | |
— MUX [<PBO TS1P>— INX |
11 d —<PB1 TSIN>— | fSi+ > AAD |
11 m<PB2 SAD1I[L:0] I . Stxa I bt
SFT1[1:0] <PB4 | sI _ | 1bit
L < PB5 — VR:x1/2 |
2IF A AD1FP < peg ADIEN>TT ADIIN | | * - !
I AD1INBUF w
< PB7 Tsan>— MUX | > =3
S e 2
< - } = |
SAD1I[1:0] I - & =]
SAD1FP[3:0] | ENINXCH[0]=0 Q g1
—ETN | CHP_CKS[1:0]=11 |
SADIFNL¢sgNsE  TTTTTTTToTTT VR‘ ‘VR— —I
F<RLU + -
— FB>-{SAD1RH RLU>SAD1RL
11 F<Vss AGND >
REFO>—
MUx  [SAGND B3]
| <pB2 VREF>— e
11 11 -<PB3 RPLBS: MUX > yRrs 2201 MUX VR
< PB4 VDDA VSS™|
<PB5 AGND> VREF>
AD1FN SADIFN[2:0] -] -
SAD1RH[2:0] SAD1RL[2:0]
RSLPF
LPFBW[1:0
r [1:0]
l—CMFR Lor
OSRI[2:0]=000b n [ LPFl18:0]
' ENSQRE RSRMS
X* X ENSQRE ENRMS
Comb i HPF X LPF 38 RMS
Erorzss 9| AD1[18:0] o e I A e
IX]
[ENPKH
ADCIF Peak [—»PKHMAX[18:0]
Interrupt Hold  [—>pKHMIN[18:0]
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1.3.2. ADC Settings(AC 600mV)

HYGON
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ENTPS[0] ENADC[0] VDDA
SAD1FP : SENSE fTPSCH[Ol IADCLK
B X L | mmmm———— =
> Ts1Pp | o
<RLU Temperature (3 TSIN | DCSET[3:0])
{FrP <0P10 Sensor  [>TS2P | VREGN[O] |
10k 2 100k < VDDA > TS2N | ADGN[Z.O]—IDlOb
< y
| < REFO ADIFP>{ 000 : INX[1:0]=00b Ap1ipBUF I
10 4, 01 / 00 VREF FB> ‘Wux |INP [ |
_ |1 mux | PBo TS1P>+ I
11 ® —<PB1 TSIN> Tk ¥ AAD |
11 <PB2 SADLI[1:0] I six I it
SFT1[1:0] <PB4
£ < PB5 VR:x1 |
2mETs AD1FP < pBs ADlFN: ADLIN ||\ I ks - |
| < pR7 o] Mux I AD1INBUF i L :
< Teop>] | DAFM[0]=0 @ 3
| <. - ENCH[0]=0 x I
SAD1I[1:0] I - % =
SAD1FP[3:0] | ENINXCH[0]=0 5 2
—ETN | CHP_CKS[L(0]=11 I
SADIFNL<sgNGE TTTTTTTTTTTT VR: _VR_ _I
D X
- RLU FB>— SADIRH RLU>SADIRL
1 [<Vss AGND >
REFO>
Mux [SAGND VREF> PB3 >
= <Pe2 PB4>— PB5>7 Mux
11 11 -<PB3 RLus] MUX —=>VR+ FB>— > VR-
<PB4 VDDA VSS>
<PB5 AGND> VREF>
ADIFN SAD1FN[2:0] ->7 -
SADIRH[2:0] SADIRL[2:0]
RSLPF
LPFBWI[L:0
r [1:0]
CMFR LPE
ol L LPF[18:0
[ OSR[2:0]=000b In [18:0] ENSORE RSRUS
X*X ENSQRE ENRMS
Comb i HPF X LPF 38 Rus
Eitarzes (190 gl AD1[18:0] > n S U e it
IX|
[ENPKH
I__>ADCIF Peak —»PKHMAX[18:0]
Interrupt Hold  —> pKHMIN[18:0]
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DMM Configurations

1.4. mV Function Power Supply Configuration

VGGS VDD VDD
VDSC<X>=VDS<X> (AGNDN<X>-AGND)=K2(VSS-AGND)
(VDSC<X>-VSS)=K1(VDDA-VSS) (AGNDP<X>-AGND)=K2(VDDA-AGND) N 1~10uF
VDSC<X> [ KL ] ENPUMP ; VDD °
AGNDIP/N]<X> K2 vbh —
VDSC<I7> 135756 AGNDP<9> | 100/180 l
VDSC<16> [34/36) : 1
VDSC<15> [32/36) AGNDP<8> | 80/180 ; VSs
VDSC<14> |28/36, AGNDP<7> 60/180 PUMP i ]
VDSC<13> [26/36 AGNDP<6> 40/180 Charge Pump I VGG |
¥ gg: = g gg AGNDP<5> | _20/180 ;
VDSC<10> 1207 AGNDP<4> 5/180
SC<9>_[16/36 AGNDP<3> | 2.5/180 I
YBSC<E> 116750 AGNDP<2> | 1.25/180 ENLDO—— = LDOM[L:0] Vas
VDSC<6> 2/36 22“8!’3:3: 0'622/180 Regulator
<5> . H
x;gg«i 83/3365 AGNDN<1> | -0625/180 LDOC[2:0] Highimpedance—00
VDSC<3> | 4736 AGNDN<2> | -1.25/180
VDSC<2> [ 2736 AGNDN<3> | -2.5/180 2.4V vbD
VDSC<1> | 1/36 AGNDN<4> -5/180 2.6V-
AGNDN<5> | -20/180 2.9V
AGNDN<6> | -40/180 3.3V VDDAX | vooa
AGNDN<7> | -60/180 3.6V
AGNDN<8> | -80/180 4.0V <
P AGNDN<9> | -100/180 4.5V VDD 250KQ I
’ (AGND-VSS)=K3(VDDA-VSS) s.ov . LDOPL VSS
= Bandgap
SAGND[0] | K3 ENBGR—»| reference —-2Y »BGR
000 Floating voltage 1
001 0.3
010 01 l
011 0.5
100 0.4 =
VCINS e
: ENACM  VCMS
vegg: Voltage | VDSC<17:1> | BGR>{ 0 w 0
REFO>—{ Reference [ AGNDP<9:0> i —
AGND>—| Generator 1 VDDA2> 1 /-\DSOTtoarg;non
ENVS —> ™ AGNDN<9:1> ! » 1
P Voltage BGR 0 MOdl‘”amr .......
SAGND[S'ﬂ;—» Reference TAGND 1 REFO
Generator 2
ENREFO
|_c'1_| <| SREFO o)
z o b
. 2] :
VSs VSs

—
© 2021 HYCON Technology Corp
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2. Current

Current measurement is similar with that of measuring mV. The difference is that in the
Current measurement, there is a current-to-voltage resistance at the front end of the chip
input. According to Ohm's law V=I*R, the greater the current, the greater the voltage drop
on the resistance. The difference between pA, mA, and A measurement lies in the
resistance of current to voltage, and the measured range of the chip is the same.

Current function will use ADC built-in programmable amplification (ADGN and VREGN)
8 times to increase gear selection.

The difference between DC and AC measurement is recommended to enable ADC
Chopper function during DC measurement to reduce DC Offset and enable ADC Pre-Filter.
On the contrary, it is not necessary to turn on Chopper in AC measurement.

© 2021 HYCON Technology Corp APD-DMMO007-V02_EN
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2.1. Current Input Network Configuration

VOLT/OHM/
CAP/DT
10M
1.11M
v
9lo, awn

SMODE £ 588330 =
<30> O <>>>>00
200D DDD
0000X/ 0000000
0001X/ 1000000
PTCZ PTC 0010X/ 0100000
0011X/0010000
0100X/ 0001000
0101X/1001000
E > 0110X[{ 0100110
£ £ 0111%/0010101
5 5 100X0[0000000
= Q 100X1/ 1000000
% = 101X0[0100000
3 3 101X1/ 0010000
110X0[0001000
110X1/1001000
111X0[0100110
111Xx1[0010101

A

»FB
» VSENSE;
capacitor array /
erC[TO]
» RLU
SMODE(5]
AGND
SMODE[7] .
—— VDDA
© 2021 HYCON Technology Corp APD-DMMO007-V02_EN
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2.2. DC Current Measurement Network Configuration
2.2.1. ADC Settings(DC Lower Range)

HYGON

HYCON TECHNOLOGY

27nF =

ENTPSIO] ENADC[0] VDDA
SAD1FP :SENSE [ TPSCHI0] [TADCLK
i FrTsie 17T T Saga T bCSETISo]
RLU Temperature > TSIN | [0]= Bl
<OP10 Sensor > TP | ENCH[0]=1 VREGN[O] |
< VDDA L > TSN | ENINXCH[0]=1 l—ADGN[z.O]]uOOb
<REFO IINX[1:0]=
AD1FP> [1:01=00b pp1ipBUF |
—<VREF Fa>{ ADUP | inp : |
Mux | PBO TS1P > I |
—<PB1 TSIN> | fSi+ S AAD |
11 —<PB2 SAD1I[1:0] I ! Stxd I bt
SFT1[1:0] <PB4 4 Sl 1ot
< pB5 —/ VR:x1/2 |
AD1FP < PB6 AL U] ADLIN |\ ' i T :
I AD1INBUF L w
< PB7 TSN MUX | > =N
- TS2P> | I |
< - X 24 )
SAD1I[1:0] I = 2
SAD1FP[3:0] | 2 < :
|
SADIFNl <seNSE T TTTTTTTT-TTT i ‘I
+ 3
= [SRLU Fe>|SADLRH RLU>—{SAD1RL
11 F<Vss
AGND >
REFO>—
MUx  [<AGND B3]
| <pB2 VREF> e
11 11 -<PB3 RPLBS: MUX > yRrs 2201 MUX VR
< PB4 VDDA VSS™|
<PB5 AGND> VREF>
AD1FN SAD1FN[2:0] -] -
SAD1RH[2:0] SAD1RL[2:0]
RSLPF
LPFBW[1:0
r [1:0]
l—CMFR Lor
OSR[2:0]=111b n - LPF[18:0]
i ENSQRE RSRMS
X * X ENSQRE ENRMS
) 38
Comb [ 19bit . HPF X LPF RMS
Filter?* P ADI1[18:0] > In MUX = <™ [37:0]
IX]
[ENPKH
ADCIF Peak [—»PKHMAX[18:0]
Interrupt Hold  [—>pKHMIN[18:0]
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2.2.2. ADC Settings(DC Higher Range)

ENTPS[0] ENADC[0] VDDA
SAD1FP [ S SENSE [ TPSCHI0] [ADCLK I
i3 FrTsie T T S T bCsE ol
RLU Temperature [ TSIN | [0]= [3:0])
- FT —<OP10 Sensor  |>TS2p | ENCH[0]=1 VREGN[0] |
—< VDDA > TS2N | ENINXCHI[0]=1 ADGN[Z:O]:IDlOb
<REFO | . L
| < AD1EP> o0 O | INXIL:01=000 ApyipBUF I
VREF FB> “yux [INP I |
MUX [<PBO TS1P>— INX |
—<PB1 TS1IN> T Ll Sl+ > AAD |
11 —<PB2 SADII[1:0] I | six1 I bit
SFT1[1:0] —<PB4 VRt :_
- —< PB5 :
2InF s ADIFP < pg6 ADIFN>T ADTIN | | + - !
I AD1INBUF w
—< PB7 TS2N>— MUX | 8 8 |
- TS2P> | T =y
- SAD1I[1:0] I = =N
SAD1FP[3:0] | 2 < :
I
FIN f—— Teameml S o TR
‘E SADIFN| «sensE oO--1 I
< -
= RLU Fe>—|SADIRH RLU>— SAD1RL
11 <Vss AGND >
REFO>
< AGND >
MUX | oEo VREF> PB3>]
11 11 -<PB3 PBA>1 MUX LR+ o7 MUx VR
<PB4 VDDA VSS™|
<PBS AGND> VREF>
ADIFN SAD1FN[2:0] ->7 -
SAD1RH[2:0] SAD1RL[2:0]
RSLPF
LPFBWI[1:0
r [1:0]
l—CMFR LPE
OSR[2:0]=111b n L LPF[18:0]
i ENSQRE RSRMS
X* X ENSQRE ENRMS
) 38
Comb | 19bit . HPF X LPF RMS
Filter?* B AD1[18:0] > n MUX | n B (37:0]
X]
l—ENPKH
I__>ADCIF Peak [—»PKHMAX[18:0]
Interrupt Hold  —> pKHMIN[18:0]
© 2021 HYCON Technology Corp APD-DMMO007-V02_EN

www.hycontek.com pagel6


http://www.hycontek.com/

HY17P68 HVCQ"

DMM Configurations HYCON TECHNOLOGY

2.3. AC Current Measurement Network Configuration
2.3.1. ADC Settings(AC Lower Range)

ENTPS[O] ENADCI0] VDDA
SADLFP| S SENSE [ TPSCHI0] [ADCLK I
B ] ytep |- ————— q
> Ts1P | -
—<RLU Temperature 3 TSIN | DCSET[3:0]
—| FTP <0P10 Sensor > TP | VREGN(0] |
10k S 100k —< VDDA > TS2N | rADGN[ZO]—IﬂOOb
—<REFO Ol
l<VREF ADIFP>™ Apjip |INX[1:01=00b Ap1 PBUF |
10 £ 01 / 00 FB> % NP | |
— I J. MUX [<PBO TS1P>— INX |
11 d —<PB1 TSIN>— | fSi+ > AAD |
11 m<PB2 SAD1I[L:0] Y Stxa I bt
SFT1[L:0] <PB4 <. S - I|_
27nF = SPBS AD1FN>] v I
AD1FP < pge PN ADLIN |y I - !
I AD1INBUF w
< PB7 Tsan>— MUX | > =3
< Ts2>] | ENCHIO0 : z |
< - } = |
SAD1I[1:0] I - & =]
SAD1FP[3:0] | ENINXCH[0]=0 Q g1
—ETN | CHP_CKS[1:0]=11 I
SADIFNL¢sgNsE  TTTTTTTToTTT VR‘ ‘VR— —I
F<RLU + -
— FB>-{SAD1RH RLU>SAD1RL
11 <Vss AGND >
REFO>—
MUx  [SAGND B3]
| <pB2 VREF>— e
11 11 -<PB3 RPLBS: MUX > yRrs 2201 MUX VR
< PB4 VDDA VSS™|
<PB5 AGND>| VREF>
AD1FN SADIFN[2:0] -] -]
SAD1RH[2:0] SAD1RL[2:0]
RSLPF
LPFBW[1:0
r [1:0]
l—CMFR Lor
OSRI[2:0]=000b n [ LPFl18:0]
' ENSQRE RSRMS
X* X ENSQRE ENRMS
Comb i HPF X LPF 38 RMS
Fitores [P AD1[18:0] In MUX = <~ [37:0]
IX]
[ENPKH
ADCIF Peak [—»PKHMAX[18:0]
Interrupt Hold  [—>pKHMIN[18:0]
© 2021 HYCON Technology Corp APD-DMMO007-V02_EN
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2.3.2. ADC Settings(AC Higher Range)

HYGON

HYCON TECHNOLOGY

ENTPS[0] ENADC[0] VDDA
SAD1FP [ SENSE [ TPSCHIO] [ADCLK I
kB ]l yTep |mFm— = ————— 1
> Ts1Pp | i
—<RLU Temperature | TSIN | ngg:;‘[%o“
—ETP —<OP10 Sensor > TS2P | [ | b
10k 2 100k < VDDA > TS2N | ADGN[Z.O]—IDlO
< REFO | 0= -
< VREF ADIFP>{ 000 | INXL:01=00b Ap1ipBUF I
10 4, 01 / 00 v FB> ‘Wux |INP [ |
_ |1 mux | B0 TS1P> I
11 ¢ —<PB1 TSIN> T Lk ¥ AAD |
11 <PB2 SADLI[1:0] I six I it
SFT1[1:0] —<PB4 VR:x1 :_
- < PB5 :
27nF = ADLFP < pBs AD1FN>H AD1IN | + - |
RLU> "\ [INN | AD1INBUF L w !l
< PB7 TS2N>— | 2 3!
H< - TSop> | DAFM[0]=0 z 3
- SAD1I[1:0] | ENCHIO]=O 5 =
SADI1FP[3:0] | ENINXCHI[0]=0 2 8|
—ETN | CHP_CKS[1:0]=11 I
SADIFNL<sgNGE TTTTTTTTTTTT VR: _VR_ _I
D 3
- RLU FB>— SADIRH RLU>SADIRL
1 [<Vss AGND >
REFO>
< AGND PB3 >
MUX L pao VREF> i
1 11 l<PB3 Pod] MUX = vR+ Fp>—| MUX >VR-
H<PB4 VDDA VSS>™
<PB5 AGND> VREF>
ADIFN SAD1FN[2:0] ->7 -
SAD1RH[2:0] SADIRL[2:0]
RSLPF
LPFBWI[1:0
r [1:0]
l—CMFR e
OSRI[2:0]=000b n [ LPF18:0]
4 ENSQRE RSRMS
X* X ENSQRE ENRMS
38
Comb i HPF X LPF RMS
Eitarzes (190 gl AD1[18:0] > n S U e it
X]
l—ENPKH
I__>ADCIF Peak |—»PKHMAX[18:0]
Interrupt Hold  —> pKHMIN[18:0]
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DMM Configurations

2.4. Current Function Power Supply Configuration

VGGS VDD VDD
VDSC<X>=VDS<X> (AGNDN<X>-AGND)=K2(VSS-AGND)
(VDSC<X>-VSS)=K1(VDDA-VSS) (AGNDP<X>-AGND)=K2(VDDA-AGND) N 1~10uF
VDSC<X> [ KL ] ENPUMP ; VDD °
AGNDIP/N]<X> K2 vbh —
VDSC<I7> 135756 AGNDP<9> | 100/180 l
VDSC<16> [34/36) : 1
VDSC<15> [32/36) AGNDP<8> | 80/180 ; VSs
VDSC<14> |28/36, AGNDP<7> 60/180 PUMP i ]
VDSC<13> [26/36 AGNDP<6> 40/180 Charge Pump I VGG |
¥ gg: = g gg AGNDP<5> | _20/180 ;
VDSC<10> 1207 AGNDP<4> 5/180
SC<9>_[16/36 AGNDP<3> | 2.5/180 I
YBSC<E> 116750 AGNDP<2> | 1.25/180 ENLDO—— = LDOM[L:0] Vas
VDSC<6> 2/36 22“8!’3:3: 0'622/180 Regulator
<5> . H
x;gg«i 83/3365 AGNDN<1> | -0625/180 LDOC[2:0] Highimpedance—00
VDSC<3> | 4736 AGNDN<2> | -1.25/180
VDSC<2> [ 2736 AGNDN<3> | -2.5/180 2.4V vbD
VDSC<1> | 1/36 AGNDN<4> -5/180 2.6V-
AGNDN<5> | -20/180 2.9V
AGNDN<6> | -40/180 3.3V VDDAX | vooa
AGNDN<7> | -60/180 3.6V
AGNDN<8> | -80/180 4.0V <
P AGNDN<9> | -100/180 4.5V VDD 250KQ I
’ (AGND-VSS)=K3(VDDA-VSS) s.ov . LDOPL VSS
= Bandgap
SAGND[0] | K3 ENBGR—»| reference —-2Y »BGR
000 Floating voltage 1
001 0.3
010 01 l
011 0.5
100 0.4 =
VCINS e
: ENACM  VCMS
vegg: Voltage | VDSC<17:1> | BGR>{ 0 w 0
REFO>—{ Reference [ AGNDP<9:0> i —
AGND>—| Generator 1 VDDA2> 1 /-\DSOTtoarg;non
ENVS —> ™ AGNDN<9:1> ! » 1
P Voltage BGR 0 MOdl‘”amr .......
SAGND[S'ﬂ;—» Reference TAGND 1 REFO
Generator 2
ENREFO
|_c'1_| <| SREFO o)
z o b
. 2] :
VSs VSs

—
© 2021 HYCON Technology Corp
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3. Voltage

The voltage measurement needs to be attenuated by 10~10000 times before the
voltage signal enters the ADC measurement loop.
The input voltage division formula of AC/DC voltage file is as follows:

. " 1.11MQ Vin
—1 X = —
Range = YL % 99O + 10MQ 10
cov " 101kQ Vin
=3 X =
Range = VI 2 T00 0 ¥ 10MQ 100
co0v " 10kQ Vin
- =
Range = VI X960 0777 0MO ~ 1000
1kQ Vin

. X =
1000VRange = Vin X 33 0=—=005 = 10000

The difference between DC and AC measurement is recommended to enable ADC
Chopper function during DC measurement to reduce DC Offset and enable ADC Pre-Filter.
On the contrary, it is not necessary to turn on Chopper in AC measurement.

—
© 2021 HYCON Technology Corp APD-DMMO007-V02_EN
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3.1. 6V Input Network Configuration

VOLT/OHM/
CAP/DT

HYGON

HYCON TECHNOLOGY

10M

b
3
]
4
0

OHM/DT/mV
OHM/DT/mV

_ ~
w AGND

a4 PA6

10.01k

AGND

PB4

PB6

DS7
Fs7

S§s7

<

SMODE
[3:0]

SAGND
SVDD
SVsSs

SVSsO1

FOROROROXXXXXXXX | ACMPO

FRRRRRRROO0O000O00O0
corococoroocoroooRrO
ocroooroOOOROOOROO
roooroOOROOOROOO

ocrooococoocorooocooo
roooocooorocooocooo

»

»FB

capacitor array

=

» VSENSE;

» RLU

SMODE[4]

SMODE[s]

SMODE[7]

VDDA

© 2021 HYCON Technology Corp
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DMM Configurations

3.2. 60V Input Network Configuration

VOLT/OHM/
CAP/DT

@ ~)
)

N=

b
3
O
b
3
O

OHM/DT/mV
OHM/DT/mV

SVDDA
—

—/> VDDA

VS
p— — VSS

L
SAGND

¢ — AGND

SVSO1
—

SVS02

SVs02

]

<

SAGND
SVDD
Svss
SVSO1
SVS02
SCP
SCN

FrrrRRRROOOOOOOO

RO OROROXXXXXXXX | ACMPO

XXXXXXXXPORORORO
corococoroocoroOORO
orococoroooOrOOOROO
roocorOOOROOOROOO
corroocooooOrrOOOO
rroocoocoOORROOOOOO

orocooococooroooooO
roocoocococorooooooo

»

>FB

capacitor array

et

» VSENSE

SMODE[4]

SMODE[5]

SMODE[7] .
VDDA

» RLU
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3.3. 600V Input Network Configuration

VOLT/OHM/
CAP/DT

@ ~)
)

=

b
3
O
b
3
O

OHM/DT/mV
OHM/DT/mV

1.11M

HYGON

HYCON TECHNOLOGY

SVDDA
— 7 VDDA
PB4 svss
L — VSS
SAGND
¢ — AGND
PB6
SVSO1 +—<VREF
oy
o N Lo
(e} (o} (e}
2 2 \3
> > >
@ AN
P
— |
DS8
Fs8 ?
Ss8 PS7
—9
DS7
FS7
v
824438
SMODE 5| 583330 z
30> O <>>>>00
RFr00003
000O0X/00000O0O
0001X{ 1000000
0010X{ 0100000
0011X{ 0010000
0100X{ 0001000
0101X{ 1001000
0110X{ 0100110
0111X{ 0010101
100X0/ 0000000
100Xx1 1000000
101X0/0100000
101X1 0010000
110X000001000
110Xx1 1001000
111X000100110
111X1{ 0010101
A
»FB

capacitor array

ACC(7:0]

» VSENSE

SMODE[4]

SMODE[7]

VDDA

» RLU

—
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3.4. 1000V Input Network Configuration

VOLT/OHM/
CAP/DT

HYGON

HYCON TECHNOLOGY

b
3
]
4
0

OHM/DT/mV
OHM/DT/mV

_ ~
w AGND

AGND

PB4

PB6

PS6

<

SMODE
<3:0>

SAGND

SVDD
SVsSs

SVSsO1

FOROROROXXXXXXXX | ACMPO

FRRRRRRROO0O000O00O0
corococoroocoroooRrO
ocroooroOOOROOOROO
roooroOOROOOROOO

ocrooococoocorooocooo
roooocooorocooocooo

»FB

capacitor array

=

» VSENSE;

»

» RLU

SMODE[4]

SMODE[s]

SMODE[7]

VDDA
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3.5. DCV Measurement Network Configuration
3.5.1. ADC Settings

HYGON

HYCON TECHNOLOGY

27nF =

ENTPSIO] ENADC[0] VDDA
SAD1FP : SENSE [ TPSCHI0] [TADCLK
il B R bCsE TS0l
RLU Temperature > TSIN | [0]= Bl
<OP10 Sensor > TP | ENCHI[0]=1 VREGN[O] |
< VDDA L > TSoN | ENINXCH[0]=1 rADGN[Z.O]flplOb
<REFO IINX[1:0]=
AD1FP> [1:01=00b pp1ipBUF |
—<VREF Fa>{ ADUP | inp : |
Mux | ~PBO TS1P > I |
—<PB1 TSIN> | fSi+ S AAD |
11 m<PB2 SAD1I[1:0] I . six U it
SFT1[1:0] <PB4 4 Sl 1ot
< pB5 N/ VR:x1 |
AD1FP < PB6 AL U] ADLIN |\ ' i T :
| AD1INBUF w
< PB7 TSN MUX | > =N
- TS2P> | I |
< - X 24 )
SAD1I[1:0] I = 5
SAD1FP[3:0] | 2 < :
|
SADIFNl <seNSE T TTTTTTTT-TTT i ‘I
F<RLU + -
1—1 l <vss FB>-{SAD1RH RLU>SAD1RL
AGND >
REFO>—
MUx  [<AGND B3>
| <pR2 VREF> e
11 11 <PB3 RPLBS: MUX > yRrs 2201 MUX VR
H<PB4 VDDA VSS™|
<PB5 AGND> VREF>
AD1FN SAD1FN[2:0] -] -
SAD1RH[2:0] SAD1RL[2:0]
RSLPF
LPFBW[1:0
r [1:0]
l—CMFR Lor
OSR[2:0]=111b n I LPF[18:0]
i ENSQRE RSRMS
X * X ENSQRE ENRMS
) 38
Comb [ 19bit . HPF X LPF RMS
Filter?* P ADI1[18:0] > In MUX = <™ [37:0]
IX|
l—ENPKH
ADCIF Peak [—»PKHMAX[18:0]
Interrupt Hold  [—>pKHMIN[18:0]
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3.6. ACV Measurement Network Configuration
3.7. ADC Settings

HYGON

HYCON TECHNOLOGY

ENTPSIO] ENADC[0] VDDA
SAD1FP : SENSE fTPSCH[Ol IADCLK
B ] ytep |- ————— q
> Ts1Pp | )
<RLU Temperature > TSIN | DCSET[%ON
—ETP <OP10 Sensor > TS2P | VRE N[, ]_|
10k 2 100k l— VDDA > Ts2N | rADGN[ZAO]—IDlOb
<REFO AD1EP> LINX[L:0]=00b pp 1 1pgUF [
—<VREF AD1IP | |\p |
10 /, 01 /, 00 FB> “UX | |
— MUX [<PBO TS1P>— INX |
11 o —<PB1 TSIN> | fSi+ S AAD |
1 —<PB2 SADL1I[1:0] | . Shxt D 1bit
SFT1[1:0] —<PB4 = VRix1 :_
27nF = S PBs AD1FN>] — i |
AD1FP < PB6 RLUs] APIN 1 ' |
I AD1INBUF w
< PB7 Ts2N>— MUX | > S
T o=l °!
< - . = |
SAD1I[1:0] I . = =
SADI1FP[3:0] | ENINXCH[0]=0 2 2
—ETN | CHP_CKS[1:0]=11 I
SADIFNl ¢geNsSE 00 TTTTTTTTo oo VR_ _VR_ _I
F<RLU + -
— FB>— SADIRH RLU>{SAD1RL
11 F<Vvss AGND >
REFO>—
MUx  [<AGND B3]
H<PB2 VREF> PB5 >
1 11 <PB3 ROAZ] MUX VR« Fg—] MUX VR
H<PB4 VDDA VSS>
<PB5 AGND> VREF>—|
ADIFN SAD1FN[2:0] -] -
SAD1RH[2:0] SADI1RL[2:0]
RSLPF
LPFBW[1:0
r [1:0]
l—CMFR Lpr
OSR[2:0]=000b n - LPF[18:0]
iy ENSQRE RSRMS
X * X ENSQRE ENRMS
Comb i HPF X LPF 38 RMS
Fitores [P AD1[18:0] In MUX = <~ [37:0]
IX]
[ENPKH
ADCIF Peak [—»PKHMAX[18:0]
Interrupt Hold  [—>pKHMIN[18:0]

© 2021 HYCON Technology Corp

www.hycontek.com

APD-DMMO007-V02_EN
page26


http://www.hycontek.com/

HY17P68

HYGON

HYCON TECHNOLOGY
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3.8. Voltage Function Power Supply Configuration

VGGS VDD VDD
VDSC<X>=VDS<X> (AGNDN<X>-AGND)=K2(VSS-AGND)
(VDSC<X>-VSS)=K1(VDDA-VSS) (AGNDP<X>-AGND)=K2(VDDA-AGND) N 1~10uF
VDSC<X> [ KL ] ENPUMP ; VDD °
AGNDIP/N]<X> K2 vbh —
VDSC<I7> 135756 AGNDP<9> | 100/180 l
VDSC<16> [34/36) : 1
VDSC<15> [32/36) AGNDP<8> | 80/180 ; VSs
VDSC<14> |28/36, AGNDP<7> 60/180 PUMP i ]
VDSC<13> [26/36 AGNDP<6> 40/180 Charge Pump I VGG |
¥ gg: = g gg AGNDP<5> | _20/180 ;
VDSC<10> 1207 AGNDP<4> 5/180
SC<9>_[16/36 AGNDP<3> | 2.5/180 I
YBSC<E> 116750 AGNDP<2> | 1.25/180 ENLDO—— = LDOM[L:0] Vas
VDSC<6> 2/36 22“8!’3:3: 0'622/180 Regulator
<5> . H
x;gg«i 83/3365 AGNDN<1> | -0625/180 LDOC[2:0] Highimpedance—00
VDSC<3> | 4736 AGNDN<2> | -1.25/180
VDSC<2> [ 2736 AGNDN<3> | -2.5/180 2.4V vbD
VDSC<1> | 1/36 AGNDN<4> -5/180 2.6V-
AGNDN<5> | -20/180 2.9V
AGNDN<6> | -40/180 3.3V VDDAX | vooa
AGNDN<7> | -60/180 3.6V
AGNDN<8> | -80/180 4.0V <
P AGNDN<9> | -100/180 4.5V VDD 250KQ I
’ (AGND-VSS)=K3(VDDA-VSS) s.ov . LDOPL VSS
= Bandgap
SAGND[0] | K3 ENBGR—»| reference —-2Y »BGR
000 Floating voltage 1
001 0.3
010 01 l
011 0.5
100 0.4 =
VCINS e
: ENACM  VCMS
vegg: Voltage | VDSC<17:1> | BGR>{ 0 w 0
REFO>—{ Reference [ AGNDP<9:0> i —
AGND>—| Generator 1 VDDA2> 1 /-\DSOTtoarg;non
ENVS —> ™ AGNDN<9:1> ! » 1
P Voltage BGR 0 MOdl‘”amr .......
SAGND[S'ﬂ;—» Reference TAGND 1 REFO
Generator 2
ENREFO
|_c'1_| <| SREFO o)
z o b
. 2] :
VSs VSs

—
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4. Resistor

HYGON

HYCON TECHNOLOGY

The chip offers two ways to measure resistor, constant voltage and constant current
measurement and different methods lead to diverse results. If the VREF used for output is
AGNP or AGNDN, the ADC reference voltage must be REFO; otherwise, if the VREF used

is VDSC, the ADC reference voltage must be VDDA.

Constant voltage or ratio resistor measurement, the formula is as follows:

Ds2
-

[y =1
bs VREF=AGND+1 Rx Rn

10nF 4~ ADCVref=FB-RLU

SMODE<4>

PTC + 100

VOLT/OHM/
CAP/IDT PB<0>
ADCVin=PB<0>-PB<3>
com PB<3>

AGND

Constant current measurement, the formula is as follows:

PS2

-
PSn SVDD
L — VDDA

10nF 1~ Rn

SVS02 _ J

k SCP
+—<VREF=VDDA*34/36

PTC + 100

VOLT/OHM/
CAP/DT

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

COM PB<3>

AGND

© 2021 HYCON Technology Corp
www.hycontek.com
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n
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n
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4.1. 600Q Input Network Configuration

VREF
NN
o %0
> \ @
> >
5 5 @
s
oo
sFuvR 8E
VREF | _ypge17s B0 32 vrer
VOLT/OHM/ [—<VDS<16> 00000 X| VDS<17>
< 00010X| VDS<16>
CAP/DT VDS<15> 00100 X| VDS<15>
N\ 10M —<AGNDP<9> 00110 X| AGNDP<9>
() < 01000 X| AGNDP<8>
N\ AGNDP<8> 01010 X| AGNDP<7>
7 —<AGNDP<7> 01100 X| AGNDP<6>
< 01110 X| AGNDP<0>
%ngg?? 10000 X| VDS<I>
<0> 10010X| VDS<2>
VREF <
1.11M pss MUX 1 \bs<1s | 10100 vos
10110 X| AGNDN<9>
—<VDS<2> 11000 X| AGNDN<8>
< 11010 X| AGNDN<7>
VDS<3> 11100 X| AGNDN<6>
—<AGNDN<9> - 11110X PB5
c X00010| VDS<17>
v AGNDN<8> X00011| VDS<I>
ACMPO —p —<AGNDN<7> X00110| VDS<i6>
Q25,88 > < X00111| VDS<2>
SMODE 51 588330 2 S;;\éi[é[g} AGNDN<6> X01010| VDS<15>
B Q&aa053%3 —> —< PB5 X 01011 VDS<3>
< 9009999 X 0111 0| AGNDP<9>
X 0111 1| AGNDN<9>
R RRHTE
'PTC§PTC 0010X/ 0100000 R e
g 0011X/ 0010000
9 0100X 0001000 X 10111 AGNDN<7>
01o1x 1001000 X 1101 0| AGNDP<6>
> > 0110x/ 0100110 X 1101 1| AGNDN<6>
E £ 0111x/ 0010101 X 1111 0| AGNDP<0>
5 5 100X0/0000000 X11111] PBS
= Q 100X1/ 1000000
= = 101X0/ 0100000
o 3 101X1/ 0010000
110X0[0001000
110X1/1001000
111X0[0100110
111Xx1[0010101
A
»FB
ss0 Lo » VSENSE;
capacitor array /
FjCC[TO]
» RLU
SMODE(5]
AGND
A scp
—
SCN
SMODE[7] N
¢ —{ VDDA
900K > RLD

—
© 2021 HYCON Technology Corp APD-DMMO007-V02_EN
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4.2. 6kQ Input Network Configuration

VREF
NI
o)
2 \2
> >
5 7%
A
)
dio
SsFUVR 3
VREF VDS<17> B0 32 vRer
VOLTIOHM/ —<VDS<16> 00000 X| VDS<17>
< 00010X| VDS<16>
CAP/DT VDS<15> 00100 X| VDS<15>
~ 10M —<AGNDP<9> 00110 X| AGNDP<9>
7N . 01000 X| AGNDP<8>
\ )7 AGNDP<8> 01010 X| AGNDP<7>
Z/ —<AGNDP<7> 01100 X| AGNDP<6>
< 01110 X| AGNDP<0>
ngg?? 10000 X| VDS<1>
< <0> 10010X| VDS<2>
1.11M VREF < MUX —VDS<1> 10100X| VDS<3>
: PSS A1 10110 x| AGNDN<o>
—4 —<VDS<2> 11000 X| AGNDN<8>
DS5 < 11010 X| AGNDN<7>
Fss VDS<3> 11100 X| AGNDN<6>
—<AGNDN<9> - 11110X PB5
ss5 X00010| VDS<17>
st v <AGNDN<8> X00011 VDS<i>
PAL o ACMPO —p —<AGNDN<7> X00110| VDS<i6>
IEPYE ] SFUVR[3:0] —| —<AGNDN<6> X00111) vbS<2>
Ds4 SMODE X 01010 VDS<15>
o 3 5@5@265 SMODE[3] —| < X01011| VDS<3:
PB5 <3>
Fs4 e B I X 01110/ AGNDP<9>
ss4 X 01111 AGNDN<9>
0000x 0000000 X 1001 0| AGNDP<8>
PS3 0001X/ 1000000 X 10011 AGNDN<E>
- PTCS PTC — 0010X/ 0100000 X101 10| AGNDP<7>
9 DS3 0011X1 0010000 X 10111 AGNDN<7>
—_—] X 1101 0| AGNDP<6>
S N Fs3 0101X/ 1001000 X1101 1 AGNDN<Go
0110X/ 0100110
£ E Ss3 0111x{0010101 iiii}gAGﬁ%Z@)
5 g PS2 100X0[ 0000000
9 Q —8 100X1[ 1000000
= = bsa 101X0[0100000
5 g 101X1/ 0010000
Fs2 110X0[0001000
110X1[1001000
ss2 111X0[ 0100110
Ps1 111x1[0010101
—4
DS1 A
Fs1
ss1 Lo
PSQ
DSO —e
FSO » FB
SS0 » VSENSE;
capacitor array /
FjCC[TO]
» RLU
L AA
SMODE[7] .
&~ ——) VDDA
900K —»RLD

—
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4.3. 60k Q Input Network Configuration

VREF
NN
o %0
> \ @
> >
5 5 @
5
9
wo
sFuvk 8%
VREF | _yps<17s S0 29 vrer
VOLT/OHM/ [—<VDS<16> 00000 X| VDS<17>
< 00010X| VDS<16>
CAP/DT /VDS<15> 00100 X| VDS<15>
’i\ 10M —<AGNDP<9> 00110 X| AGNDP<9>
() 01000 X| AGNDP<8>
) [—<AGNDP<8> 01010 X| AGNDP<7>
Z/ —<AGNDP<7> 01100 X| AGNDP<6>
< 01110 X| AGNDP<0>
ngg?? 10000 X| VDS<I>
—< <0> 10010X| VDS<2>
VREF €
1.11M pss MUX —VDS<1> | 10100 vos
10110 X| AGNDN<9>
—<VDS<2> 11000 X| AGNDN<8>
< 11010 X| AGNDN<7>
VDS<3> 11100 X| AGNDN<6>
—<AGNDN<9> - 11110X PB5
c X00010| VDS<17>
v AGNDN<8> X00011| VDS<I>
S ACMPO —p —<AGNDN<7> X00110| VDS<i6>
o0 o > ¢ X00111| VDS<2>
SMODE 51 588330 z SFUVR3:0] AGNDN<6> X01010| VDS<15>
80> Q350599 SMODE([3] —» < PBS5 X01011| VDS<3>
X 0111 0| AGNDP<9>
X 0111 1| AGNDN<9>
go00x/ 0000000
- PTC;PTC — 0010X/ 0100000 R e
0011X/ 0010000
9 0100X| 0001000 X 10111 AGNDN<7>
01o1x 1001000 X 1101 0| AGNDP<6>
X 1101 1| AGNDN<6>
> > 0110X[{ 0100110
E £ 0111%/0010101 X 1111 0| AGNDP<0>
5 5 100X0/0000000 X11111] PBS
= Q 100X1/ 1000000
= = 101X0/ 0100000
o] 3 101X1/ 0010000
110X0[0001000
110X1/1001000
111X0[0100110
111Xx1[0010101
A
» FB
» VSENSE,
capacitor array /
FjCC[TO]
» RLU
L AA
SMODE[7] N
¢~ — VDDA
900K —>RLD

—
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4.4. 600Q~60kQ Measurement Network Configuration

ENTPS[0] ENADC[0] VDDA
SAD1FP [ S SENSE [ TPSCHI0] [ADCLK I
D% P Tse 1T T S bCsE ol
RLU Temperature [ TSIN | [0]= [3:0])
- FT —<OP10 Sensor  |>TS2p | ENCH[0]=1 VREGN[0] |
—< VDDA > TS2N | ENINXCHI[0]=1 ADGN[Z:O]:IDlOb
<REFO | . L
| < AD1EP> o0 O | INXIL:01=000 ApyipBUF I
VREF FB> “yux [INP I |
MUX [<PBO TS1P>— INX |
—<PB1 TS1IN> T Ll Sl+ > AAD |
11 —<PB2 SADII[1:0] I | six1 I bit
SFT1[1:0] —<PB4 VRt :_
= —< PB5 :
2InF s ADIFP < pg6 ADIFN>T ADTIN | | + - !
I AD1INBUF w
—< PB7 TS2N>— MUX | a a |
- TS2P> | I o
< - 5 x =N
SAD1I[1:0] I a 5
SAD1FP[3:0] | g < :
I
FIN f—— Teameml S o TR
‘E SADIFN| < sensE oO--10 I
< -
= RLU re>—SADIRH RLU>—{ SADIRL
11 <VSS AGND >
REFO>|
< AGND >
MUX | oEo VREF> PB3>]
11 11 -<PB3 PBA>1 MUX LR+ o7 MUx VR
<PB4 VDDA VSS>™|
~<PBS5 AGND> VREF>
ADIFN SAD1FN[2:0] ->7 -
SAD1RH[2:0] SAD1RL[2:0]
RSLPF
LPFBWI[1:0
r [1:0]
l—CMFR LPE
OSR[2:0]=111b [ LPF180]
e ENSQRE RSRMS
X* X ENSQRE ENRMS
) 38
Comb | 19bit . HPF X LPF RMS
Filter?™ P~ AD1[18:0] > n MUX B T (37:0]
X]
[ENPKH
I__>ADCIF Peak [—»PKHMAX[18:0]
Interrupt Hold  —> pKHMIN[18:0]
© 2021 HYCON Technology Corp APD-DMMO007-V02_EN
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4.5. 600kQ Input Network Configuration

PB4 PB4
PB6 PB6
VREF
o o
o ‘o
@ 2 | 2
> >
n T @l
5
&
° dio
sFUVR 8§
VREF | <vps<17> <0 GR veer
VOLT/OHM/ —<VDS<16> 00000 X| VDS<17>
< 00010X| VDS<i6>
CAP/DT VDS<15> 00100 X| VDS<15>
N\ 10M —<AGNDP<9> 00110 X| AGNDP<9>
() < 01000 X| AGNDP<8>
N\ AGNDP<8> 01010 X| AGNDP<7>
7 —<AGNDP<7> 01100 X| AGNDP<6>
< 01110 X| AGNDP<0>
%ngg?? 10000 X| VDS<I>
<0> 10010X| VDS<2>
1.11M VREF < MUX 1 \bs<1s | 10100 vos
10110 X| AGNDN<9>
—<VDS<2> 11000 X| AGNDN<8>
< 11010 X| AGNDN<7>
VDS<3> 11100 X| AGNDN<6>
—<AGNDN<9> - 11110X PB5
c X00010| VDS<17>
v AGNDN<8> X00011f VDS<1>
ACMPO —p| —<AGNDN<7> X00110| VDS<i6>
Q25,88 > < X00111| VDS<2>
SMODE 51 588330 2 S;;\éi[é[g} AGNDN<6> X01010| VDS<15>
B0 8| 2523200 —» l—<pB5 X01011| VDS<3>
< 9009999 X 0111 0| AGNDP<9>
X 0111 1| AGNDN<9>
go00x/ 0000000
> PTC 0010X/ 0100000 X10011) AGNDN<E>
X 101 10| AGNDP<7>
g 0011X/0010000
9 0100X 0001000 X 10111 AGNDN<7>
0101x 1001000 X 1101 0| AGNDP<6>
X 1101 1| AGNDN<6>
2 P 0110x[ 0100110
£ £ 0111x/0010101 X 1111 0] AGNDP<0>
5 5 100X0[ 0000000 X11111) PBS
= s 100X1/ 1000000
= = 101X0/ 0100000
o 3 101X1/ 0010000
110X0[0001000
110X1/1001000
111X0[0100110
111Xx1[0010101
A
»FB
» VSENSE;
capacitor array /
FjCC[TO]
» RLU
L AA
SMODE[7] .
) VDDA

—
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4.6. 6MQ Input Network Configuration

PB4 PB4
PB6 PB6
VREF
o o
o ‘o
@ 2 | 2
> >
n T @l
5
&
. dio
sFUVR 8§
VREF | <vps<17> <0 GR veer
VOLT/OHM/ —<VDS<16> 00000 X| VDS<17>
< 00010X| VDS<i6>
CAP/DT VDS<15> 00100 X| VDS<15>
72\ —<AGNDP<9> 00110 X| AGNDP<9>
( < 01000 X| AGNDP<8>
N\ AGNDP<8> 01010 X| AGNDP<7>
- —<AGNDP<7> 01100 X| AGNDP<6>
< 01110 X| AGNDP<0>
ngg?? 10000 X| VDS<I>
—< <0> 10010X| VDS<2>
VREF <
1.11M bss MUX C\VDS<1> | 10100 vos
10110 X| AGNDN<9>
—<VDS<2> 11000 X| AGNDN<8>
< 11010 X| AGNDN<7>
VDS<3> 11100 X| AGNDN<6>
—<AGNDN<9> - 11110X PB5
c X00010| VDS<17>
v AGNDN<8> X00011f VDS<1>
ACMPO —p —<AGNDN<7> X00110| VDS<i6>
Q25,88 > < X00111| VDS<2>
SMODE 5| 589830 z S;;\éi[é[g}» AGNDN<6> X01010| VDS<15>
B0 8| 2523200 l—<pB5 X01011| VDS<3>
< 9009999 X 0111 0| AGNDP<9>
X 0111 1| AGNDN<9>
S R R R X100 1 0| AGNDP<8>
'PTC§PTC 0010X/ 0100000 R e
g 0011X/0010000
9 0100xX| 0001000 X 10111 AGNDN<7>
0101x 1001000 X 1101 0| AGNDP<6>
> > 0110X| 0100110 X 1101 1| AGNDN<6>
E £ 0111x/ 0010101 X 1111 0| AGNDP<0>
5 5 100X0/0000000 X11111] PBS
= Q 100X1/ 1000000
= = 101X0/ 0100000
o] 3 101X1/ 0010000
110X0[0001000
110X1/1001000
111X0[0100110
111Xx1[0010101
A
»FB
» VSENSE;
capacitor array /
FjCC[TO]
» RLU
L AA
SMODE[7] N
— VDDA

—
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4.7. 60MQ Input Network Configuration

PB4 PB4
PB6 PB6
VREF
o o
o ‘o
@ 2 | 2
> >
n T @l
5
&
° dio
sFUVR 8§
VREF | <vps<17> <0 GR veer
VOLT/OHM/ —<VDS<16> 00000 X| VDS<17>
< 00010X| VDS<i6>
CAP/DT VDS<15> 00100 X| VDS<15>
N\ 10M —<AGNDP<9> 00110 X| AGNDP<9>
() < 01000 X| AGNDP<8>
N\ AGNDP<8> 01010 X| AGNDP<7>
7 —<AGNDP<7> 01100 X| AGNDP<6>
< 01110 X| AGNDP<0>
ngg?? 10000 X| VDS<I>
—< <0> 10010X| VDS<2>
VREF <
1.11M pss MUX 1 \bs<1s | 10100 vos
10110 X| AGNDN<9>
—<VDS<2> 11000 X| AGNDN<8>
< 11010 X| AGNDN<7>
VDS<3> 11100 X| AGNDN<6>
—<AGNDN<9> - 11110X PB5
c X00010| VDS<17>
v AGNDN<8> X00011f VDS<1>
ACMPO —p —<AGNDN<7> X00110| VDS<i6>
Q25,88 > < X00111| VDS<2>
SMODE 51 588330 2 S;;\éi[é[g} AGNDN<6> X01010| VDS<15>
B0 8| 2523200 —» l—<pB5 X01011| VDS<3>
< 9009999 X 0111 0| AGNDP<9>
X 0111 1| AGNDN<9>
go00x/ 0000000
'PTC§PTC 0010X/ 0100000 R e
g 0011X/0010000
9 0100X 0001000 X 10111 AGNDN<7>
0101x 1001000 X 1101 0| AGNDP<6>
> > 0110X| 0100110 X 1101 1| AGNDN<6>
E £ 0111x/ 0010101 X 1111 0| AGNDP<0>
5 5 100X0/0000000 X11111] PBS
= Q 100X1/ 1000000
= = 101X0/ 0100000
o] 3 101X1/ 0010000
110X0[0001000
110X1/1001000
111X0[0100110
111Xx1[0010101
A
»FB
» VSENSE;
capacitor array /
’—10[7:0]
» RLU
L AA
SMODE[7] N
— VDDA

—
© 2021 HYCON Technology Corp APD-DMMO007-V02_EN
www.hycontek.com page35


http://www.hycontek.com/

HY17P68 HVCQ"

DMM Configurations HYCON TECHNOLOGY

4.8. 600kQ~60MQ Measurement Network Configuration

ENTPS[0] ENADC[0] VDDA
SADLFP| < SENSE [ TPSCHI] [ADCLK I
i T TSR T SesETao]
RLU Temperature [ TSIN | [0]= [3:0])
- FT <0P10 Sensor > Tezp | ENCHI[0]=1 VREGN[0] |
—< VDDA > TS2N | ENINXCHI[0]=1 ADGN[Z:O]:IDlOb
- <REFO | . |
| < AD1EP> o0 O | INXIL:01=000 ApyipBUF I
VREF FB> “yux [INP I |
MUX [<PBO TS1P>— INX |
—<PB1 TS1IN> T Ll Sl+ > AAD |
11 —<PB2 SADII[1:0] I | six1 I bit
SFT1[1:0] —<PB4 VR :_
£ < PB5 :
2InF s ADIFP < pg6 ADIFN>T ADTIN | | + - !
I AD1INBUF w
—< PB7 TS2N>— MUX | 8 8 |
- TS2P> | T =y
- SAD1I[1:0] I = =N
SAD1FP[3:0] | 2 < :
I
FIN — e _[]-—
- F SADIFN| < gensE 0--0 I
< -
= RLU Fe>—|SADIRH RLU>— SAD1RL
11 —<VsS AGND >
REFO
< AGND —
MUX | oEo VREF> PB3>]
11 11 -<PB3 PBA>1 MUX LR+ o7 MUx VR
<PB4 VDDA VSS>™
<PBS AGND> VREF>
ADIFN SAD1FN[2:0] ->7 -
SADIRH[2:0] SADIRL[2:0]
RSLPF
LPFBW[1:0
r [1:0]
l—CMFR LPE
OSR[2:0]=111b n [ LPF18:0]
i ENSQRE RSRMS
X*X ENSQRE ENRMS
. 38
Comb | 19bit . HPF X LPF RMS
Filter?™ P~ AD1[18:0] > n MUX B T (37:0]
IX|
[ENPKH
I__>ADCIF Peak |—>PKHMAX[18:0]
Interrupt Hold  —> pKHMIN[18:0]
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4.9. Resistor Function Power Supply Configuration

HYGON

HYCON TECHNOLOGY

VDSC<X>=VDS<X>
(VDSC<X>-VSS)=K1(VDDA-VSS)

VDSC<X> K1 ]
VDSC<I7> |35/36
VDSC<16> [34/36
VDSC<15> |32/36
VDSC<14> [28/36
VDSC<13> [26/36
VDSC<12> 124/36
VDSC<11> [22/36
VDSC<10> [20/36

SC<9> 8/36
VDSC<8> 6/36
VDSC<7> /36
VDSC<6> [12/36
VDSC<5> ]10/36
VDSC<4> |8/36
VDSC<3> |4/36
VDSC<2> | 2/36
VDSC<1> |1/36

ENPUMP

T L
Charge Pump PUMP :

VDD

1~10u FI

(AGNDN<X>-AGND)=K2(VSS-AGND)
(AGNDP<X>-AGND)=K2(VDDA-AGND)
AGNDIP/N]<X> K2
AGNDP<9> 100/180
AGNDP<8> 80/180
AGNDP<7> 60/180
AGNDP<6> 40/180
AGNDP<5> 20/180
AGNDP<4> 5/180
AGNDP<3> 2.5/180
AGNDP<2> 1.25/180
AGNDP<1> | 0.625/180
AGNDP<0> 0
AGNDN<1> | -0.625/180
AGNDN<2> | -1.25/180
AGNDN<3> -2.5/180
AGNDN<4> -5/180
AGNDN<5> -20/180
AGNDN<6> -40/180
AGNDN<7> -60/180
AGNDN<8> -80/180
AGNDN<9> -100/180
(AGND-VSS)=K3(VDDA-VSS)
SAGND[2:0] K3
000 Floating
001 0.3
010 0.1
011 0.5
100 0.4

—> VDSC<17:1> |
—> AGNDP<9:0> |

> AGNDN<9:1> |

VDDA >
vss>—  Voltage
REFO>— Reference
AGND > Generator 1
ENVS —»,
A Voltage
SAGNDIZO= ] geference
011b
Generator 2

T AGND

ENLDO— | LDOMIL:0]
Regulator
LDOCJ2:0] Highlmpedance—00

2.4V vbD
2.6V
2.9V
3.3V VDDAX
3.6V
4.0V-
4.5 VQD I
5.0V

Bandgap Lov LDOPL VSS

ENBGR—> reference ——=—>BGR
voltage L
VCINS  promemmmmemmememessesseseess
ENACM VCMS
BGR 0
0
ADC common
VDDA/2 > 1 w . voltage
Modulator

REFO

AGNE'-

<
n
n

<
0
n

—
© 2021 HYCON Technology Corp

www.hycontek.com

APD-DMMO007-V02_EN
page37


http://www.hycontek.com/

HY17P68 HVCO"

DMM Configurations HYCON TECHNOLOGY

5. Continuity

Can use constant current or constant voltage output measurements. This case is
positive constant voltage output measurement.

5.1. Continuity Input Network Configuration

PB4 PB4
PB6 PB6
VREF
NN
o %0
> \ @
> >
> 5 @
@
oo
sFuvk 8%
VREF | <vps<17> B 3R veer
VOLT/OHM/ [—<VDS<16> 00000 X| VDS<17>
< 00010X| VDS<16>
CAP/DT VDS<15> 00100 X| VDS<15>
2\ 10M —<AGNDP<9> 00110 X| AGNDP<9>
() < 01000 X| AGNDP<8>
N\, AGNDP<8> 01010 X| AGNDP<7>
Z/ —<AGNDP<7> 01100 X| AGNDP<6>
< 01110 X| AGNDP<0>
ngg?? 10000 X| VDS<I>
—< <0> 10010X| VDS<2>
1.11M VREF <= mux | Coreas 4| 10100 vose
10110 X| AGNDN<9>
—<VDS<2> 11000 X| AGNDN<8>
< 11010 X| AGNDN<7>
VDS<3> 11100 X| AGNDN<6>
—<AGNDN<9> - 11110X PB5
c X00010| VDS<17>
v AGNDN<8> X00011| VDS<I>
S ACMPO —p —<AGNDN<7> X00110| VDS<i6>
o o X00111| VDS<2>
swooe & 52088, - S;;\ég[é[g}» [TSAGNDN<6> X01010| VDS<15>
B0 Q| 2523200 —» l—<pB5 X01011| VDS<3>
< 0009999 X 0111 0| AGNDP<9>
X 0111 1| AGNDN<9>
g0goxlooog0oo
'PTC§PTC 0010X/ 0100000 IR e
g 0011X/0010000
9 0100X 0001000 X 10111 AGNDN<7>
0101X[/1001000 VDSC<16>>—| VRH_CMP X11010 AGNDPEBz
> > 0110x/ 0100110 X 1101 1| AGNDN<6:
E £ 0111X{0010101 VDSC<13>>— X 1111 0| AGNDP<0>
5 5 100X0/ 0000000 VDSC<11>>—| X11111] PBS
= Q 100X1/ 1000000
% % 101X0/0100000 VDSC<10>>—{
o] ] 101X1/ 0010000 VDSC<9>>—
110X0[0001000
110X1/1001000 VDSC<8>>—|
111X0[0100110 VDSC<75>>—|
111Xx1[0010101
PB<5>>— MUX
A AGNDP<6>>—|
AGNDP<5>>—
AGNDP<4>>—
AGNDP<3>>—
AGNDP<2>>—
AGNDP<1>>—
»FB AGNDP<0>>—|
$80 » VSENSE, AGNDN<1>>—
capacitor array SCMPRA<3.0>
FjCC[TO] IN_CMP
»RLU VSENSE>—
FB>—|
SMODE(5] OP10> A 4
/ PB<0>>—|
g pB<t>>—| MUX
AGND
P RLD>—
A A 5 Teor PB<3>>—|
o — @ PB<5>>—|
SCN
SMODE[7] - SCMPI<2:0>
¢~ — VDDA
900K —»RLD VDSC<2>>_| VRL_CMP
% VDSC<5>>—
VDSC<7>>—
VDSC<8>>— CMPLO
VDSC<9>>— VRLCMP
VDSC<10>>—
VDSC<11>>—
PB<4>>—|
MUX
AGNDN<6>>—
AGNDN<5>>—
AGNDN<4>>—
AGNDN<3>>—
AGNDN<2>>—
AGNDN<1>>—
AGNDP<0>>—
AGNDP<1>>—{
SCMPL<3:0>

—
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5.2. Continuity Measurement Network Configuration

ENTPS[0] ENADC[0] VDDA
SAD1FP [ S SENSE [ TPSCHI0] [ADCLK I
D% P Tse 1T T S bCsE ol
RLU Temperature [ TSIN | [0]= [3:0])
- FT —<OP10 Sensor  |>TS2p | ENCH[0]=1 VREGN[0] |
—< VDDA > TS2N | ENINXCHI[0]=1 ADGN[Z:O]:IDlOb
<REFO | . L
| < AD1EP> o0 O | INXIL:01=000 ApyipBUF I
VREF FB> “yux [INP I |
MUX [<PBO TS1P>— INX |
—<PB1 TS1IN> T Ll Sl+ > AAD |
11 —<PB2 SADII[1:0] I | six1 I bit
SFT1[1:0] —<PB4 VRt :_
= —< PB5 :
2InF s ADIFP < pg6 ADIFN>T ADTIN | | + - !
I AD1INBUF w
—< PB7 TS2N>— MUX | a a |
- TS2P> | I o
< - 5 x =N
SAD1I[1:0] I a 5
SAD1FP[3:0] | g < :
I
FIN f—— Teameml S o TR
‘E SADIFN| < sensE oO--10 I
< -
= RLU re>—SADIRH RLU>—{ SADIRL
11 <VSS AGND >
REFO>|
< AGND >
MUX | oEo VREF> PB3>]
11 11 -<PB3 PBA>1 MUX LR+ o7 MUx VR
<PB4 VDDA VSS>™|
~<PBS5 AGND> VREF>
ADIFN SAD1FN[2:0] ->7 -
SAD1RH[2:0] SAD1RL[2:0]
RSLPF
LPFBWI[1:0
r [1:0]
l—CMFR LPE
OSR[2:0]=111b [ LPF180]
e ENSQRE RSRMS
X* X ENSQRE ENRMS
) 38
Comb | 19bit . HPF X LPF RMS
Filter?™ P~ AD1[18:0] > n MUX B T (37:0]
X]
[ENPKH
I__>ADCIF Peak [—»PKHMAX[18:0]
Interrupt Hold  —> pKHMIN[18:0]
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VDSC<X>=VDS<X>
(VDSC<X>-VSS)=K1(VDDA-VSS)

VDSC<X> K1 ]
VDSC<I7> |35/36
VDSC<16> [34/36
VDSC<15> |32/36
VDSC<14> [28/36
VDSC<13> [26/36
VDSC<12> 124/36
VDSC<11> [22/36
VDSC<10> [20/36

SC<9> 8/36
VDSC<8> 6/36
VDSC<7> /36
VDSC<6> [12/36
VDSC<5> ]10/36
VDSC<4> |8/36
VDSC<3> |4/36
VDSC<2> | 2/36
VDSC<1> |1/36

5.3. Continuity Function Power Supply Configuration

ENPUMP

T L
Charge Pump PUMP :

VDD

1~10u FI

(AGNDN<X>-AGND)=K2(VSS-AGND)
(AGNDP<X>-AGND)=K2(VDDA-AGND)
AGNDIP/N]<X> K2
AGNDP<9> 100/180
AGNDP<8> 80/180
AGNDP<7> 60/180
AGNDP<6> 40/180
AGNDP<5> 20/180
AGNDP<4> 5/180
AGNDP<3> 2.5/180
AGNDP<2> 1.25/180
AGNDP<1> | 0.625/180
AGNDP<0> 0
AGNDN<1> | -0.625/180
AGNDN<2> | -1.25/180
AGNDN<3> -2.5/180
AGNDN<4> -5/180
AGNDN<5> -20/180
AGNDN<6> -40/180
AGNDN<7> -60/180
AGNDN<8> -80/180
AGNDN<9> -100/180
(AGND-VSS)=K3(VDDA-VSS)
SAGND[2:0] K3
000 Floating
001 0.3
010 0.1
011 0.5
100 0.4

—> VDSC<17:1> |
—> AGNDP<9:0> |

> AGNDN<9:1> |

VDDA >
vss>—  Voltage
REFO>— Reference
AGND > Generator 1
ENVS —»,
A Voltage
SAGNDIZO= ] geference
011b
Generator 2

T AGND

ENLDO— | LDOMIL:0]
Regulator
LDOCJ2:0] Highlmpedance—00

2.4V vbD
2.6V
2.9V
3.3V VDDAX
3.6V
4.0V-
4.5 VQD I
5.0V

Bandgap Lov LDOPL VSS

ENBGR—> reference ——=—>BGR
voltage L
VCINS  promemmmmemmememessesseseess
ENACM VCMS
BGR 0
0
ADC common
VDDA/2 > 1 w . voltage
Modulator

REFO

AGNE'-

<
n
n

<
0
n

—
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6. 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.

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 100kQ) to form 10 times attenuation.

APD-DMMO007-V02_EN

© 2021 HYCON Technology Corp
page4l

www.hycontek.com


http://www.hycontek.com/

HY17P68 HVC\",\"

DMM Configurations HYCON TECHNOLOGY

6.1. Diode Input Network Configuration
6.1.1. Positive Constant Voltage Source Network Configuration

o
o
@
>
@
&
dio
sFuvk 8%
<3:0> 29|
VREF (VDS<17> 52| vRer
VOLT/OHM/ —<VDS<16> 00000 X| VDS<17>
< 00010X| VDS<16>
CAP/DT VDS<15> 00100 X| VDS<i5>
/j\ —<AGNDP<9> 00110 X| AGNDP<9>
7 < 01000 X| AGNDP<8>
) AGNDP<8> 01010 X| AGNDP<7>
Z/ —<AGNDP<7> 01100 X| AGNDP<6>
< 01110 X| AGNDP<0>
Qg:g?? 10000 X| VDS<I>
< —< <0> 10010X| VDS<2>
VREF MUX C\VDS<1> 4| 10100x vos<s
10110 X| AGNDN<9>
—<VDS<2> 11000 X| AGNDN<8>
< 11010 X| AGNDN<7>
VDS<3> 11100 X| AGNDN<6>
—<AGNDN<9> - 11110X PB5
c X00010| VDS<17>
AGNDN<8> X00011| VDS<I>
p ACMPO —p —<AGNDN<7> X00110| VDS<i6>
olg  aw 0] —> X00111| VDS<2>
SMODE 5| 589330 = S;;\ég[éig} AGNDN<6> X01010| VDS<15>
B Q2272238 —» < PB5 X01011| VDS<3>
B I X 0111 0| AGNDP<9>
X 0111 1| AGNDN<9>
sosox 0000000 X35071 0| AcNbpeos
PTC§PTC| 0010X/ 0100000 R e
0011X/0010000
0100x% 0001000 X 1011 1| AGNDN<7>
0101x% 1001000 X 1101 0| AGNDP<6>
Z z 0110x/0100110 X 1101 1| AGNDN<6>
£ S 0111x/ 0010101 X 1111 0| AGNDP<0>
= = X11111] P8BS
5 B PS2 100X0[0000000
= = “H}—EAZ 100X1/ 1000000
% = 101X0[0100000
o 3 101X1/ 0010000
110X0[0001000
110X1/1001000
111X0[0100110
10.01k 111x1[0010101
L
A
1k
A\ Pao
»FB
» VSENSE;
P! capacitor array /
AGND r230[7:0]
» RLU
SMODE[7] ~—
VDDA
900K —>RLD
/ v
"' AGND
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6.1.2. Positive Constant Current Source Network Configuration

PB4 PB4
PB6 PB6
VREF
o o
o ‘o
@ 2 | 2
> >
n T @l
@
° oo
sFuvR 8E
30 29
VREF | <vDs<17> B 3% veer
—<VDS<16> 00000 X| VDS<17>
VOLT/OHM/ L <vDs<15> 00010 X| VDS<16>
CAP/DT ) 00100X| VvDS<i5>
72\ 10M —<AGNDP<9> 00110 X| AGNDP<9>
( 01000 X| AGNDP<8>
N\, [<AGNDP<8> 01010 X| AGNDP<7>
Z/ —<AGNDP<7> 01100 X| AGNDP<6>
01110 X| AGNDP<0>
iﬁgzg?? 10000 X| VDS<1>
<0> 10010X| VDS<2>
VREF €—  MUX
1.11M 10100 X| VDS<3>
s [SVDS<1> M| 1011 0X| AGNDN<o>
—<VDS<2> 11000 X| AGNDN<8>
11010 X| AGNDN<7>
[SVDS<3> 11100 X| AGNDN<6>
—<AGNDN<9> 11110X PB5
X00010| VDS<17>
v [<AGNDN<g> X00011| VDS<i>
ACMPO —p —<AGNDN<7> X00110| VDS<i6>
olg  aw X00111| VDS<2>
SMODE 51 588330 2 S;;\éi[é[g}:: [TSAGNDN<6> X01010| VDS<15>
B0 8| 2523200 <pB5 X01011| VDS<3>
< 9009999 X 0111 0| AGNDP<9>
X 0111 1| AGNDN<9>
g0goxlooogooo
'PTC§PTC 0010X/ 0100000 R e
> 0011X/0010000
0100X/ 0001000 vDsc<16>>—| VRH_CMP X10111) AGNDN<7>
> > g}gé; é?gé?fg VDSC<13>>— X 1101 1| AGNDN<6>
£ E 0111X{0010101 VDSC<11>>— X 1111 0] AGNDP<0>
5 5 100X0[ 0000000 VDSC<105> X11111) PBS
= Q 100X1/ 1000000
% % 101X000100000 VDSC<9>>—
101X1/ 0010000 >
° © 110X0[0001000 VDSC<8>
110X1/1001000 VDSC<7>>—|
111X0[0100110 >
111Xx1[0010101 PBS MUX
AGNDP<6>>—
A AGNDP<5>>—|
AGNDP<4>>—
AGNDP<3>>—
AGNDP<2>>—
AGNDP<1>>—
AGNDP<0>>—
»FB AGNDN<1>>—
» VSENSE;
capacitor array / SCMPRH[3:0]
rjcc% o - vsenses>— IN_CMP
. »RLU FB>
OP10>—
PBO>—
MUX
Y. pe1>— MY
RLD>—
PB3>—
AN e \ PB5>—
SCMPI[2:0]
SMODE[7] . -
— VDDA VDSC<2>>—| VRL_CMP
VDSC<5>>—
VDSC<7>>—
VDSC<8>>—
VDSC<9>>—
VDSC<10>>—
VDSC<11>>—
PB4>—
AGNDN<6>>— MUxX
AGNDN<5>>—
AGNDN<4>>—
AGNDN<3>>—
AGNDN<2>>—
AGNDN<1>>—
AGNDP<0>>—
AGNDP<1>>—
SCMPL[3:0]
~
AGND
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6.2. Diode Measurement Network Configuration
6.2.1. Positive Constant Voltage Source Measurement
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27nF =

ENTPSIO] ENADC[0] VDDA
SAD1FP :j SENSE [ TPSCHI0] [ADCLK
Re m AV R — ]
—<RLU Temperature —» TSIN | [0]= Ol
—<OP10 Sensor [>TS2P | ENCHI[0]=1 VREGNI0] |
< VDDA > TS2N | ENINXCH[0]=1 l—ADGN[z:O]:ImOb
[<REFO I INX[L:0]=00b
AD1FP> [1:01=00b Ap1iPBUF I
—<VREF Fe>{ 0P | NP : |
Mux | SPBO TS1P > |
—<PB1 TSIN> | ¥ AAD |
11 —<PB2 SAD1I[1:0] I sixt U i
it
SFT1[1:0] —<PB4 VR :—
< PB5 X !
AD1FP —< pB6 ADéElNJ: ADLIN || \n I s - |
| AD1INBUF w
< PB7 Ts2N> MUX | 2 2|
- TS2P> | T l
< - - & &
SAD1I[1:0] | = g
SAD1FP[3:0] | g < :
|
SADIFNl¢seNsE 00 TTTTTTTTTomm i _I
F<RL + -
= v re>|SADIRH RLU>SADIRL
1 r<VvsS AGND >
REFO>
MUx [<AGND el
| <pB> VREF> PS> ]
11 1 <PB3 PRAT] MUX > VR+ Fe—] MUX >VR-
<PB4 VDDA VSS>™
<PB5 AGND> VREF>
ADIFN SAD1FN[2:0] ->] ->
SAD1RH[2:0] SAD1RL[2:0]
RSLPF
LPFBW[L:0
r [1:0]
l—CMFR -
OSR[2:0]=111b n I LPF[18:0]
L ENSQRE RSRMS
X * X ENSQRE ENRMS
) 38
Comb | 19bit ) HPF X LPF RMS
Filter?* P AD1[18:0] > n MUX B (37:0]
x|
l—ENPKH
I__>ADCIF Peak |—»PKHMAX[18:0]
Interrupt Hold  —>pKHMIN[18:0]
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6.2.2. Positive Constant Current Source Measurement

ENTPS[0] ENADC[0] VDDA
SADLFP| < SENSE [ TPSCHI] [ADCLK I
i T TSR T SesETao]
RLU Temperature [ TSIN | [0]= [3:0])
- FT <0P10 Sensor > Tezp | ENCHI[0]=1 VREGN[0] |
—< VDDA > TS2N | ENINXCHI[0]=1 ADGN[Z:O]:IDlOb
- <REFO | . |
| < AD1EP> o0 O | INXIL:01=000 ApyipBUF I
VREF FB> “yux [INP I |
MUX [<PBO TS1P>— INX |
—<PB1 TS1IN> T Ll Sl+ > AAD |
11 —<PB2 SADII[1:0] I | six1 I bit
SFT1[1:0] —<PB4 VR :_
£ < PB5 :
2InF s ADIFP < pg6 ADIFN>T ADTIN | | + - !
I AD1INBUF w
—< PB7 TS2N>— MUX | 8 8 |
- TS2P> | T =y
- SAD1I[1:0] I = =N
SAD1FP[3:0] | 2 < :
I
FIN — e _[]-—
- F SADIFN| < gensE 0--0 I
< -
= RLU Fe>—|SADIRH RLU>— SAD1RL
11 —<VsS AGND >
REFO
< AGND —
MUX | oEo VREF> PB3>]
11 11 -<PB3 PBA>1 MUX LR+ o7 MUx VR
<PB4 VDDA VSS>™
<PBS AGND> VREF>
ADIFN SAD1FN[2:0] ->7 -
SADIRH[2:0] SADIRL[2:0]
RSLPF
LPFBW[1:0
r [1:0]
l—CMFR LPE
OSR[2:0]=111b n [ LPF18:0]
i ENSQRE RSRMS
X*X ENSQRE ENRMS
. 38
Comb | 19bit . HPF X LPF RMS
Filter?™ P~ AD1[18:0] > n MUX B T (37:0]
IX|
[ENPKH
I__>ADCIF Peak |—>PKHMAX[18:0]
Interrupt Hold  —> pKHMIN[18:0]
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6.3. Diode Function Power Supply Configuration

VGGS VDD VDD
VDSC<X>=VDS<X> (AGNDN<X>-AGND)=K2(VSS-AGND)
(VDSC<X>-VSS)=K1(VDDA-VSS) (AGNDP<X>-AGND)=K2(VDDA-AGND) , 1~10uF:
VDD—» 0
VDSC<X> | K1 ] AGNDIP/N]<X> K2 ENPUMP VDD I—
N AGNDP<9> | 100/180 l 1
VDSC<15> [32/36 AGNDP<8> | _80/180 VasS
VDSC<14> |28/36 AGNDP<7> | 60/180 PUMP ]
VDSC<13> [26/36 AGNDP<6> 40/180 Charge Pump i I VGG |
VBRET5ae AGNDP<5> | _20/180 ;
VD3SC<10> [20736 AGNDP<4> 5/180
SC<0>_[16/36 AGNDP<3> | 2.5/180 I
¥ gg:g; :;~: AGNDP<2> | 1.25/180 ENLDO‘& v LDOMI[1:0] VSS
VDSC<6> 2/3é ﬁgEBE:é: 0'622/180 Regulator
<5> . H
Y/;gg(i) 22/3366 AGNDN<1> | 06257180 LDOC[2:0] Highimpedance—00
VDSC<3> | 4136 AGNDN<2> | -1.25/180
VDSC<2> [ 2736 AGNDN<3> | -2.5/180 2.4V VDD
VDSC<1> | 1/36 AGNDN<4> -5/180 2.6V
AGNDN<5> | -20/180 2.9V
AGNDN<6> | -40/180 3.3V VDDAX
AGNDN<7> | -60/180 3.6V
AGNDN<8> | -80/180 4.0V
¥ AGNDN<9> | -100/180 45v VDD I
’ (AGND-VSS)=K3(VDDA-VSS) sov ° LDOPL VSS
= Bandgap
SAGNDR0] | K3 ENBGR—» reference --2Y »BGR
000 Floating voltage 1
001 0.3
010 01 l
011 0.5
100 0.4 =
VCINS e
: ENACM  VCMS
vegg: Voltage ~[—» VDSC<17:1> | BGR>{ 0 w o
REFO>—{ Reference [ AGNDP<9:0> i
AGND>—| Generator 1 VDDA/2 > 1 ADSOzl:;E;non
ENVS —> > AGNDN<9:1> » 1
Voliage : ... Modulator
SAGND[ZO}_—» Reference AGND REFO
011b ] >
Generator 2

AGNE'-

<
n
n

<
0
n

—
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7. Capacitance

There are two ways to measure capacitance, constant voltage and constant current

output mode. Under low capacitance (<1uF), users need to use constant voltage output
mode for testing whereas using constant current output mode to test high capacitance

(>1uF). Capacitance measurement uses charge/discharge test cycle to gain the value.

:VRHCMP AQ=I1xt=CxAV
i C:Q_IxAt
|
|

I [

I [

I [

I [ ==

: ' vV oV
|

I [

! |
: charge | discharge | charge | discharge | charge
1 1 1 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 INTFO register, CTF bit
is 1, CTCJ[23:0] divided by CTB[23:0] to gain the cycle length.

- VRLCMP
discharge |

If the VREF used for the output is AGNP or AGNDN, the comparison point used by the
window comparator should also be AGNDP or AGNDN; on the contrary, if the VREF used is
VDSC, the comparison point used by the window comparator should be VDSC.

—
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7.1. 60-600nF(Constant Voltage Charge/Discharge Measurement) Network
Configuration

svopa Charge
DA
PB4 PB4 svss Discharge
Vss
SAGND
— AGND
PB6 PB6
svso1 VREF
=
o NN
o] ‘o o]
@ 2 \a
> > >
3 T )
PA8 PS5 g
Ds8
Fs8 o)
iw'o
S8 Thsg SFUVR é%
—4 3:0 o]
EA7 os7 VREF | _yps<i7> BO F8  vRer
VOLT/OHM/ Fs7 —<VDS<16> 00000 X| VDS<17>
00010X| VDS<16>
CAP/DT ss7 —<VDS<15> 00100 X| VDS<15>
10M PS6 —<AGNDP<9> 00110 X| AGNDP<9>
01000 X| AGNDP<8>
[SAGNDP<8> 01010 X| AGNDP<7>
—<AGNDP<7> 01100 X| AGNDP<6>
01110 X| AGNDP<0>
i:gzgs<g> 10000 X| VDS<1>
VREF < mux o 1a0asy e
[<Vbs<1> M| 1011 0X| AGNDN<o>
—<VDS<2> 7 11000 X| AGNDN<8>
11010 X| AGNDN<7>
[<VDS<3s> 11100 X| AGNDN<6>
—<AGNDN<9> 11110X PBS
X00010| VDS<17>
v [SAGNDN<8> X00011| VDS<1>
ACMPO —p —<AGNDN<7> X 00110 VDS<16>
ola o ’ X00111| VDS<2>
sMoDE £ 588330 = S;;fg;[é[g}:: [<AGNDN<6> X01010| VDS<15>
B0 O/ x>>>>00 < pB X01011| VDS<3>
bl I ° X 0111 0| AGNDP<9>
X 0111 1| AGNDN<9>
> S R R R X 100 10| AGNDP<8>
> PTCZ PTC 0010X/ 0100000 X1001 1) AGNDN<8>
VT 011 0| AGNDP<7>
0011X/ 0010000 VRH CMP X1
0100X/ 0001000 VDSC<16>>— - X 10111 AGNDN<7>
0101 1001000 VDSGe13> X 110 10| AGNDP<6>
> > 0110x/ 0100110 > X 1101 1| AGNDN<6>
£ E 0111X{0010101 VDSC<11>>— X 1111 0| AGNDP<0>
5 \B6 100X0[ 0000000 VDSC<105 > X11114
s '8 100X1/ 1000000
% % 101X0/0100000 VDSC<9>>—
101X1{0010000 S
° © 110X0[0001000 VDSC<8>
110X1/1001000 VDSC<7>>—
111X0[0100110 >
111Xx1/0010101 PBS MUX
AGNDP<6>>—
A AGNDP<5>>—|
AGNDP<4>>—
AGNDP<3>>—
AGNDP<2>>—
AGNDP<1>>—
AGNDP<0>>—
»FB AGNDN<1>>—
» VSENSE|
capacitor array / SCMPRH(3:0]
’—Q;:C[; 0 - VSENSE>— N-CMP
: : > RLU FB>—
OP10>—
PB<0>>—
MUX
y PB<1>>—
RLD>—
PB<3>>—
AAA : ’ \ PB<5>>—|
SCMPI[2:0]
SMODE[7] -
¢ VDDA VDSC<2>>_| VRL_CMP
900K RLD VDSC<5>>—
VDSC<7>>—
VDSC<8>>—
VDSC<9>>—
VDSC<10>>—
VDSC<11>>—
PB4>—
AGNDN<6>>— MUxX
AGNDN<5>>—
AGNDN<4>>—
AGNDN<3>>—
AGNDN<2>>—
AGNDN<1>>—
SCMPO AGNDP<0>>—
AGNDP<1>>—
CMPO SCMPL[3:0]
0
/ A4 A ACMPO
Nt AGND Mux BUSCK
ENCNTI
_MFCO 11 ENCTR
ENCNTI > o —» CTA[23:0]
Frequency —» CTB[23:0]
Mux "
PCNTI Counter [~ CTCI[23:0]
1 —» CTBOV
—»CTF

ENT

—
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7.2. 6UF-60pF(Constant Current Charge/Discharge Measurement) Network
Configuration

VOLT/OHM/

1.11m

101k

,
Y
0
=
o
o
=
o
°
2
>
@

10nF

OHM/DT/mV
OHM/DT/mV

10.01k

svopa Charge
DVRDA
PB4 svs: ischarge
»«)S»—pvssg
o0
AGND
PB6
Svso1 VREF
——
o 8w
o (o} o
2 2|3
> > >
n Tw n
P
—a
Ds8
Fs8
ss8 PS7
—e
Ds7
Fs7
S§s7
PS6
—e
Ds6
FS6
SS6
PS5
v
ED oo
SMODE &| §883 330 2
B R $a00089
0000X 0000000
PS3 0001X/ 1000000
> 0010X/ 0100000
DS3 0011X/ 0010000
0100X| 0001000
FS3 0101X/ 1001000
ss3 0110X/ 0100110
0111X/ 0010101
PS2 100X0, 0000000
100X1 1000000
101X0/0100000
101X1 0010000
110X0,0001000
110X1/ 1001000
111X0/0100110
111Xx1/0010101
A
»FB
» VSENSE
capacitor array
’—TCCU:O]
» RLU
SMODE[S]
< L
8 AGND
[}
=
@
scp ¥
SCN
VDDA
SCMPO
CMPO
— o
ACMPO
Mux
MFCO 1
ENCNTI

VREF L_cvps<17>
|—<VDs<16>
—<VDs<15>
—<AGNDP<9>
|—<AGNDP<8>
|—<AGNDP<7>
—<AGNDP<6>
—<AGNDP<0>
VRER <1 MuX | s
|—<VDs<2>
[—<VDS<3>
—<AGNDN<9>
—<AGNDN<8>
ACMPO —)| |—<AGNDN<7>
SFUVR[3:0] —» |—<AGNDN<6>
SMODE[3] —»| —<PB5
VDsc<16>>— VRH_CMP
VDSC<13>>—|
VDSC<11>>—|
VDSC<10>>—|
VDSC<9>>—
VDSC<8>>— ENCMP
VDSC<7>>— ¢
PBS>— | %\
AGNDP<6>>—| CMPH>—¢
AGNDP<5>>—| v
AGNDP<4>>—|
AGNDP<3>>—|
AGNDP<2>>—|
AGNDP<1>>—
AGNDP<0>>—
AGNDN<1>>—
SCMPRH[3:0]
vseNnsE>—| IN_CMP
FB>—
OP10>—|
PBO>—
pe1>—| MU T
RLD>—
PB3>—
PB5>—
SCMPI[2:0]
vDsC<2>>— VRL_CMP ENCMP
VDSC<5>>—]
VDSC<7>>—
VDSC<8>>—
VDSC<9>>—
VDSC<10>>—|
VDSC<11>>—|
PB4>—
AGNDN<6>>— MuX
AGNDN<5>>—
AGNDN<4>>—
AGNDN<3>>—|
AGNDN<2>>—|
AGNDN<1>>—
AGNDP<0>>—|
AGNDP<1>>—|
SCMPL[3:0]
CPUCK
ENCNTI
ENCTR J
> — CTA[23:0]
0 Frequency —» CTB[23:0]
PCNTI Mux Counter [~ CTC[23:0]
1 —» cTBOV
—»CTF

»—» CMPHO

:‘+ S
cmg%—) CMPLO
VRLCMP -~

SMODE[3]
ACMPO

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>

AGNDP<9>
AGNDN<9>
AGNDP<8>

AGNDP<6>
AGNDN<6>
AGNDP<0>

PR RRRRRRRRREHER PR O000000000000000
FOROROROR OO OROXXXXXXXXXXXXXXXX

XX XX XX XX XXX XX XX PR e 00000000

CMPO
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7.3. 600uF~60mF Capacitor Charging Input Network Setting

600uF~60mF 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.
Low CAP. C—g—let
| | V AV
[ +—Vstop
' |
' |
' |
[ CAP.
' [
| T
R T oV
T T T O R T I N
>> > > > > >
555858885 SRR
000000000 QQQ00QQQ
O FRP NN WP OO N PR RN
N Wb Ol OO N ©
_|
0w
5
©
- | |

discharge charge
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7.3.1. 600uF(Charge) Input Network Configuration

PB4 PB4
PB6 PB6
VREF
o o
o ‘o
@ 2 | 2
> >
n T @l
@
° oo
sFuvR 8E
30 29
VREF | <vDs<17> B 3% veer
VOLT/OHM/ [—<VDS<16> 00000 X| VDS<17>
< 00010X| VDS<i6>
CAP/DT VDS<15> 00100 X| VDS<15>
) - it 0100 0| AGNDp<es
I <8>
N\, AGNDP<8> 01010 X| AGNDP<7>
Z/ —<AGNDP<7> 01100 X| AGNDP<6>
< 01110 X| AGNDP<0>
ngg?? 10000 X| VDS<I>
—< <0> 10010X| VDS<2>
1.11M VREF <= mux | Coreas | 10100 vos
10110 X| AGNDN<9>
—<VDS<2> 11000 X| AGNDN<8>
< 11010 X| AGNDN<7>
VDS<3> 11100 X| AGNDN<6>
—<AGNDN<9> - 11110X PB5
c X00010| VDS<17>
v AGNDN<8> X00011f VDS<1>
S ACMPO —p —<AGNDN<7> X00110| VDS<i6>
o0 o X00111| VDS<2>
SMODE 51 588830 2 S;;\ég[é[g}» [TSAGNDN<6> X 01010 VDS<15>
B0 8| 2523200 —» l—<pB5 X01011| VDS<3>
< 9009999 X 0111 0| AGNDP<9>
X 0111 1| AGNDN<9>
g0goxlooogooo
'PTC§ 0010X/ 0100000 R e
< 0011X/0010000 VRH CMP
0100X/ 0001000 VDSC<16>>— - X 10111 AGNDN<7>
X 1101 0| AGNDP<6>
0101X 1001000 VDSC<13>>— X 11011 AGNDN<6>
> > 0110X/0100110
£ E 0111X{0010101 VDSC<11>>— X1111°AG"":DP<0>
5 5 100X0[ 0000000 VDSC<105> X11111 B5
= Q 100X1/ 1000000
% % 101X000100000 VDSC<9>>—
101X1/ 0010000 >
° © 110X0[0001000 VDSC<8>
110X1/1001000 VDSC<7>>—|
111X0[0100110 >
111Xx1[0010101 PBS MUX
AGNDP<6>>—
A AGNDP<5>>—|
AGNDP<4>>—
AGNDP<3>>—
AGNDP<2>>—
AGNDP<1>>—
AGNDP<0>>—
»FB AGNDN<1>>—
» VSENSE;
capacitor array / SCMPRH[3:0]
rjcc% o - vsenses>— IN_CMP
. »RLU FB>
OP10>—
PBO>—
MUX
y, pe1>— MY
RLD>—
PB3>—
AN e S PB5>—
SCMPI[2:0]
SMODE[7] . -
~— VDDA VDSC<2>>| VRL_CMP
VDSC<5>>—
VDSC<7>>—
VDSC<8>>—
VDSC<9>>—
VDSC<10>>—
VDSC<11>>—
PB4>—
AGNDN<6>>— MUxX
AGNDN<5>>—
AGNDN<4>>—
AGNDN<3>>—
AGNDN<2>>—
AGNDN<1>>—
AGNDP<0>>—
AGNDP<1>>—
SCMPL[3:0]
~
AGND

—
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7.3.2. 6mF-60mF(Charge) Input Network Configuration

PB4 PB4
PB6 PB6
VREF
o o
o ‘o
@ 2 | 2
> >
n I @l
&
° dio
sFuvk 8%
VREF | <vps<17> <0 GR veer
VOLT/OHM/ [—<VDS<16> 00000 X| VDS<17>
00010X| VDS<i6>
CAP/DT [TSVDS<15> 00100 X| VDS<15>
N\ 10M —<AGNDP<9> 00110 X| AGNDP<9>
() 01000 X| AGNDP<8>
N\, [<AGNDP<8> 01010 X| AGNDP<7>
Z/ —<AGNDP<7> 01100 X| AGNDP<6>
01110 X| AGNDP<0>
iﬁgzg?? 10000 X| VDS<1>
<0> 10010X| VDS<2>
VREF €—  MUX
1.11M 10100 X| VDS<3>
PSS [SVDS<1> A1 10110 x| AGNDN<o>
—<VDS<2> 11000 X| AGNDN<8>
11010 X| AGNDN<7>
[SVDS<3> 11100 X| AGNDN<6>
—<AGNDN<9> - 11110X PB5
X00010| VDS<17>
v [<AGNDN<g> X00011| VDS<i>
ACMPO —p —<AGNDN<7> X00110| VDS<i6>
olg o X00111| VDS<2>
swooe & 52088, - S;;\éi[é[g}:: [TSAGNDN<6> X01010| VDS<15>
B0 8| 2523200 <pB5 X01011| VDS<3>
< 9009999 X 0111 0| AGNDP<9>
X 0111 1| AGNDN<9>
9000x/ 0000000
'PTC§PTC 0010X/ 0100000 R e
< 0011X/0010000 VRH CMP
0100X/ 0001000 VDSC<16>>— - iigéiéﬁg:ggzg
> > g}gé; é?gé?fg VDSC<13>>— X 11011 AGNDN<6>
£ E 0111X{0010101 VDSC<11>>— X 1111 0| AGNDP<0>
5 5 100X0[ 0000000 VDSC<105> X11111) PBS
= Q 100X1/ 1000000
% % 101X000100000 VDSC<9>>—
101X1/ 0010000 >
° © 110X0[0001000 VDSC<8>
110X1/1001000 VDSC<7>>—
111X0[0100110 >
111Xx1[0010101 PBS MUX
AGNDP<6>>—
A AGNDP<5>>—|
AGNDP<4>>—
AGNDP<3>>—{
AGNDP<2>>—
AGNDP<1>>—
T AGNDP<0>>—
»FB AGNDN<1>>—
» VSENSE
capacitor array SCMPRH[3:0]
FXCC[% o - vsenses>— IN_CMP
. »RLU FB>
OP10>—
SMODE(5] PBO>
MUX
PB1>— v
AGND RLD>—)
PB3>—
AAN scp Y PB5>—
scn [ SCMPI[2:0]
SMODE[7] - -
— VDDA VDSC<2>>—| VRL_CMP
VDSC<5>>—
VDSC<7>>—|
VDSC<8>>—
VDSC<9>>—
VDSC<10>>—
VDSC<11>>—
PB4>—
AGNDN<6>>— MUxX
AGNDN<5>>—
AGNDN<4>>—
AGNDN<3>>—
AGNDN<2>>—
AGNDN<1>>—
AGNDP<0>>—
AGNDP<1>>—
SCMPL[3:0]
~
AGND
© 2021 HYCON Technology Corp APD-DMMO007-V02_EN

www.hycontek.com page52


http://www.hycontek.com/

HY17P68
DMM Configurations

7.4. 600pF~60mF Measurement Network Configuration
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ENTPS[0] ENADC[0] VDDA
SAD1FP < SENSE [ TPSCHIO] [ADCLK I
kB ] y e |- ¥ — — - — — = A
> Ts1p | - :
< RLU Temperature > 731N | DAFM[0]=0 DCSET[3:0]|
[ FP -<0P10 Sensor > Teop | ENCH[0]=0 VREGN[O] |
10k S 100k < VDDA > TS2N | ENINXCH[0]=0 ADGN[Z,O]—IDlOb
<REFO I o= :
< omer N T [ INX[L:01=000 Ap1ipBUF I
10 4 01 / 00 VRE FB> ‘mux NP | |
— I MUX [<PBO TS1P>— INX |
11 ¢ —<PB1 TSIN>— P Lot 2 AAD I
1 —<PB2 SAD1I[1:0] | i Slxt : 1bit
SFT1[1:0] —<PB4 )
1 | < pas _/ VR:x¥ :
27nF ~ AD1EP < pg6 AD1FN>T AD1IN INN | + - |
| ¢ pE7 RLU>T I AD1INBUF n
TS2N>— | 2 21
- TS2P> | T =
< - x o,
SAD1I[1:0] | = a
SADIFP[3:0] I g < :
I
FIN —+—  [=amedl —[]--
—E SADIFN<sensE VR+ VR I
D )
— RLU Fe>— SADIRH RLU>— SADIRL
u <SS AGND >
REFO>|
< AGND PB3 >
MUX | pao VREF>| S
1 1 <PB3 PEAT] MUX (> vR+ Fa—| MUX > VR-
H<PB4 VDDA VSS™|
[<PB5 AGND>—| VREF>—|
AD1FN SAD1FN[2:0] -] -
SAD1RH[2:0] SADIRL[2:0]
RSLPF
LPFBWI[1:0
r [1:0]
l—CMFR LPE
OSR[2:0]=100b i - LPF[18:0]
iy n ENSQRE RSRMS
X * X ENSQRE ENRMS
38
Comb i HPF X LPF RMS
Ertorers 190 gl AD1[18:0] > Mux e ST T g
IX]
[ENPKH
I_)ADCIF Peak [—»PKHMAX[18:0]
Interrupt Hold  [—>pKHMIN[18:0]
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7.5. Discharge(600pF~60mF) Input Network Configuration

When discharging, set SMODE[3:0] to 1110b, and set the comparator close to AGND,
so that the capacitor discharges itself close to OV. Regardless of the capacitance, the
charging and discharging time is fixed.

|
| |
| |
| |
| |
| |
| |
| |
| High Cap|
|

|

VRHCMP
VRLCMP

charge charge

I
1
I
' |
' |
Tchg N| Tdchg I Tchg

™ T
v

Charging and discharging diagram

—
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VDSC<X>=VDS<X>
(VDSC<X>-VSS)=K1(VDDA-VSS)

VDSC<X> K1 ]
VDSC<I7> |35/36
VDSC<16> [34/36
VDSC<15> |32/36
VDSC<14> [28/36
VDSC<13> [26/36
VDSC<12> 124/36
VDSC<11> [22/36
VDSC<10> [20/36

SC<9> 8/36
VDSC<8> 6/36
VDSC<7> /36
VDSC<6> [12/36
VDSC<5> ]10/36
VDSC<4> |8/36
VDSC<3> |4/36
VDSC<2> | 2/36
VDSC<1> |1/36

7.6. Capacitance Function Power Supply Configuration

ENPUMP

T L
Charge Pump PUMP :

VDD

1~10u FI

(AGNDN<X>-AGND)=K2(VSS-AGND)
(AGNDP<X>-AGND)=K2(VDDA-AGND)
AGNDIP/N]<X> K2
AGNDP<9> 100/180
AGNDP<8> 80/180
AGNDP<7> 60/180
AGNDP<6> 40/180
AGNDP<5> 20/180
AGNDP<4> 5/180
AGNDP<3> 2.5/180
AGNDP<2> 1.25/180
AGNDP<1> | 0.625/180
AGNDP<0> 0
AGNDN<1> | -0.625/180
AGNDN<2> | -1.25/180
AGNDN<3> -2.5/180
AGNDN<4> -5/180
AGNDN<5> -20/180
AGNDN<6> -40/180
AGNDN<7> -60/180
AGNDN<8> -80/180
AGNDN<9> -100/180
(AGND-VSS)=K3(VDDA-VSS)
SAGND[2:0] K3
000 Floating
001 0.3
010 0.1
011 0.5
100 0.4

—> VDSC<17:1> |
—> AGNDP<9:0> |

> AGNDN<9:1> |

VDDA >
vss>—  Voltage
REFO>— Reference
AGND > Generator 1
ENVS —»,
A Voltage
SAGNDIZO= ] geference
011b
Generator 2

T AGND

ENLDO— | LDOMIL:0]
Regulator
LDOCJ2:0] Highlmpedance—00

2.4V vbD
2.6V
2.9V
3.3V VDDAX
3.6V
4.0V-
4.5 VQD I
5.0V

Bandgap Lov LDOPL VSS

ENBGR—> reference ——=—>BGR
voltage L
VCINS  promemmmmemmememessesseseess
ENACM VCMS
BGR 0
0
ADC common
VDDA/2 > 1 w . voltage
Modulator

REFO

AGNE'-

<
n
n

<
0
n

—
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8. Frequency

Frequency measurement can be divided into analog input and digital input. Analog
input means that the voltage from PBx or PAx enters OPAMP with voltage follower or
amplified 10 times, the signal is isolated from DC by capacitor, and then enter window
comparator from PB5, and comparator output (CMPO) input to Frequency Counter; digital
input refers to entering from CNT to Frequency Counter.

VDSC<16>— YRH_CMP
VDSC<13>—
VDSC<11>>—
VDSC<10>—
VDSC<9>—
VDSC<8>— ENCMP
VDSC<7>— l
PB5—] VRHCMP

AGNDP<6>—| MUX M CMPHO
AGNDP<5>>—| P

AGNDP<4>>—
AGNDP<3>>—
AGNDP<2>>—] VSENSE~— IN_CMP
AGNDP<1>— FB>—|
AGNgP<O>F OP10—
AGNDN<1> Egg: MUX  ——
SCPH[3:0] RO Latch
PB3—|

PB5—|
VDSC<2>~— VRL_CMP ENCMP

VDSC<5>—| SCPI[2:0]

VDSC<7>>— n l
VDSC<8>—| @k—»CMPLo
VDSC<9>>— VRLCMP

VDSC<10>>—
VDSC<11>—

PB4>—
AGNDN<6>—] MUX
AGNDN<5>>— SCMPO
AGNDN<4>>—
AGNDN<3>>— CMPO
AGNDN<2>>— ——-0
-
AGNDP<1>— m 1 ENCNTI BUSCK

ENCTR 1
SCPL[3:0] 1

ENCNTI 0 —cTA[23:0]
—CTB[23:0]

CMPO

Frequency
M [ -
PCNTI ux Counter CTC[23:0]

;f$—' 1 —CTBOV
; —>CTF
Analog input refers to the signal measurement suitable for 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.

5““\ /“\ /ﬂ -
g U
Q

(2) » \VSS
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8.1. Example Of Frequency Counter Calculation

7 7T —r 7 7 L

< - 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 | CTC5 | CTC6 |

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

FSYSCLK: system oscillator frequency is assumed to 4MHz

CTA[23:0]Initial: The default value before CTA counting, the CTA[23:8] program defaults to
CO000h, and CTA[7:0] is cleared to 00h

CTA[23:0]Final: The value after the CTA count is completed, CTA[23:0]Initial is CO0000h, in
the case of 1kHz, it is 000760h

CTB[23:0]: the number of cycles within the time, CTA[23:0]Initial is CO0000h, in the case of
1kHz, it is 000419h

CTCJ[23:0]: the count of the total time of High, CTA[23:0]Initial is CO0000h, when Duty 50%
is 20043Ah

Count time:
T = [1000000h-CTA[23:0]Initial+ CTA[23:0]Finall/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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8.2. Analog Input
8.2.1. Voltage Input

The method of voltage and frequency measurement is to divide the voltage from PAn
into OPAMP from internal SENSE. Please refer to "Voltage" chapter for input network
settings.

10k 90k M

SVDDA Y
: OPs<1> n
| . 8
| PS>
| VSENSE >—| IN_OP1 —
FB>—|
| RLU>— op10
I AGND>— 1
| PBO>— ENOP1
| PB1>— OP1CHP[1:0]
| PB3>—
| ->—|
) SOP1P[2:0]
&
o
sFUVR 9
30> =0
VREF | _yps<17> < #2|  VREF
—<VDS<16> 00000 X| VDS<17>
voLTonw <vos<is- g0010% woie
P 10M 6 f—<AGNDP<9> 00110 X| AGNDP<g>
(@) AAA PAG ] [—<AGNDP<8> 01000 X| AGNDP<&>
S/, 01010 X| AGNDP<7>
¥ DS6 ——4 —<AGNDP<7> 01100 X| AGNDP<6>
‘ |-<AcNDp<c- 01110 scnor-
SS6 i —<AGNDP<0> 10010X| VDS<2>
1.11M VREF <= mMux 10100 X| VDS<3>
AAA PAS il [SVDS<1> A {10110 x| AGNDN<o>
VWV i —<VDs<2> /" | 1100 0 x| AGNDN<B>
DS5 @ o—1—4 L <vDs<3> s 11010 X| AGNDN<7>
i /- 11100 X| AGNDN<6>
FS5 @ —<AGNDN<9> 11110X
s85 | X00010[ VDS<17>
10M sa v [<AGNDN<8> X00011| VvDS<1>
PAZ P ACMPO —p| —<AGNDN<7> X00110[ VDS<16>
HERPEE] SFUVR[3:0]—»| [—<AGNDN<6> X00111| VDS<2>
DS4 — SMODE £| 588334 2 SMODEtS] X 01010 VDS<15>
30 Q32225993 —> < X01011| VDS<3>
Fs4 B9 §5605555 PBS X 0111 0| AGNDP<o>
ss4 X 0111 1| AGNDN<g>
101k e g9goxooaoons
X 10011 AGNDN<8>
PTCZ PTC 0010X/ 0100000 X101 10| AGNDP<T~
0011X/ 0010000 VRH_CMP X101 11| AGNDN<7>
0100X/ 0001000 VDSC<16>>— - X 11010 AGNDP<6>
> > oo xsoss090 VDSC<13>>— X110 1 1| AGNDN<6>
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BUSCK
_MFCo | ENCTR
— CTA[23:0]
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8.2.2. MilliVolt / Current Input

Low voltage or current and measuring frequency method is to enter OPAMP from PBO
or PB1. Please refer to "Millivolts" or "Current" chapter for input network settings.

10k 90k M

{ svopa
| /S»—o VDDA |
PB4 PB4 | | svs: | oPs<1>
| ¢~ —DVsS | . @
BEE | o
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I FB>—
: | NS op10
| AGND>—  Mix
| PBO> ENOP1
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| ->—
[ | SOP1P[2:0]
=
. T'o
| SFUVR 8%
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v [TSAGNDN<6> X00011| VDS<1>
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8.3. Digital Input
8.3.1. CNT Input

HYGON

HYCON TECHNOLOGY

CNT (PT3.6) is a digital pin. When there is no signal input, the pin must be half the
voltage of the digital power supply.

> CTA[23:0]
—CTB[23:0]
> CTC[23:0]
L—»CTBOV
> CTF

SCMPO
CMPO
0
ACMPO
Mux BUSCK
ENCNTI
MFCO 1 ENCTRJ
ENCNTI to
Frequency
Mux
VDD W PCNTI Counter
'_
zZ
VOLT/OHM/ 1MQ o
CAP/DT lOOQ
A I
G YWAV—C
1uF
1MQ
VSS
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8.4. Frequency Function Power Supply Configuration

VGGS VDD VDD
VDSC<X>=VDS<X> (AGNDN<X>-AGND)=K2(VSS-AGND)
(VDSC<X>-VSS)=K1(VDDA-VSS) (AGNDP<X>-AGND)=K2(VDDA-AGND) N 1~10uF
VDSC<X> [ KL ] ENPUMP ; VDD °
AGNDIP/N]<X> K2 vbh —
VDSC<I7> 135756 AGNDP<9> | 100/180 l
VDSC<16> [34/36) : 1
VDSC<15> [32/36) AGNDP<8> | 80/180 ; VSs
VDSC<14> |28/36, AGNDP<7> 60/180 PUMP i ]
VDSC<13> [26/36 AGNDP<6> 40/180 Charge Pump I VGG |
¥ gg: = g gg AGNDP<5> | _20/180 ;
VDSC<10> 1207 AGNDP<4> 5/180
SC<9>_[16/36 AGNDP<3> | 2.5/180 I
YBSC<E> 116750 AGNDP<2> | 1.25/180 ENLDO—— = LDOM[L:0] Vas
VDSC<6> 2/36 22“8!’3:3: 0'622/180 Regulator
<5> . H
x;gg«i 83/3365 AGNDN<1> | -0625/180 LDOC[2:0] Highimpedance—00
VDSC<3> | 4736 AGNDN<2> | -1.25/180
VDSC<2> [ 2736 AGNDN<3> | -2.5/180 2.4V vbD
VDSC<1> | 1/36 AGNDN<4> -5/180 2.6V-
AGNDN<5> | -20/180 2.9V
AGNDN<6> | -40/180 3.3V VDDAX | vooa
AGNDN<7> | -60/180 3.6V
AGNDN<8> | -80/180 4.0V <
P AGNDN<9> | -100/180 4.5V VDD 250KQ I
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010 01 l
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100 0.4 =
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vegg: Voltage | VDSC<17:1> | BGR>{ 0 w 0
REFO>—{ Reference [ AGNDP<9:0> i —
AGND>—| Generator 1 VDDA2> 1 /-\DSOTtoarg;non
ENVS —> ™ AGNDN<9:1> ! » 1
P Voltage BGR 0 MOdl‘”amr .......
SAGND[S'ﬂ;—» Reference TAGND 1 REFO
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ENREFO
|_c'1_| <| SREFO o)
z o b
. 2] :
VSs VSs
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9. Application Q&A
9.1. Why is there an error in the voltage function ADC negative terminal selection
PBx?

Answer:

In many functional applications, PBx is used as AGND Sense, but in high voltage
range, the internal SMODE][5] switch impedance is large, which will cause
measurement errors. If the external RLU is not grounded, the Voltage function
recommends that the ADC input select Sense-RLU.

SV
| P2 & vpDA
SV
VOLT/OHM/ o252 ) vss
SG
CAP/DT o ¢S\ acND
@ A S
svso1 “—<VREF
/OT oP3
o N o~
[e] : ol o
w 2] 2]
Pa pla g o
P Sense
» FB
Lo o O
—» RLU
l SMODE<5>
1 RLU A 4
AGND J7
v AGND AGND
AGND AGND
coMm
10kR
O AN =
AGND - - - — — — — -
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9.2. Continuity and 60MQ response speed is too slow

Answer:

HYGON

HYCON TECHNOLOGY

The reaction speed is too slow because the measurement circuit has a 27nF
capacitor. When the meter input is not short-circuited, the 27nF capacitor is charged,
and the discharge speed is too slow when the meter is short-circuited or when
measuring large resistances.

If the Pre-Filter inside the chip is ignored during Continuity and 60MQ
measurement, the response speed can be accelerated, but the displayed value will
be unstable.
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- >

- >
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=
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