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10 =2}0|H{ AKX} J710| =
MICROCHIP

3ZL C|HIO|A QIAE ASE Sl X7

o

P

3.1 AIESEEY

A AL 2C A0 o1 Z =l PAC193X ClHIO| A& H{A =201 A& sHe
ACPI(Advanced Configuration and Power Interface)oll 2|3l

ACPI\MCHP1930\< UID>Z ¥HE UL} 047|0|lM uipe ACPIASL ZE29| 2t Cf
Hio|Aof CHal|l A o|=l Zrelucl PAC193Xoll st ACPI ASL T = M 27| PAC193x
O Ez|H oM “Eo LIE = A&H L.

PAC193X Microsoft® Windows 10® =2fo|t{= B{A =2fo[t{7} 5t=0f ID
ACPI\MCHP19302| C|Hl0o|AE & H & mfolct INFO| w2t PnP 22| Xtol| 2|5l ol AH
A5tE| = & KMDF(Kernel-Mode Driver Framework) 7| s =2f0| e &L C}.

Cluto] A X7|3F & PAC193X Microsoft® Windows 10® E2}o|8{= 1% ID(UUID)
033771E0-1705-47B4-9535-D1BBE14D9A090] 2|3l Al¥H | = C|H}o|A 2| ACPI
BIOS DSM HMEE "HItgHcth DSM HMEE= chsat 22 MEE ghatghct,
« ZtAdofl et 22 MET|(Rgense) A(ZEIS THel)
- ME7| af2 ol X| A ttol| AbE =0 E4=0{0F ot 22| Z 2
=2lo|H HAM| A X| @ = X| k&L Ct
- Rgpnse = 02 M@ 2l ol AA =X b2 2 S LIEH L of, =210} O]
A Lol tsh ool & E105HA| &t
« Aol 2UE{ RS M 2ol tha Windowsoll A X[ & 5= ol 2
- E2lo|HItHHE 2E Yol o S EMI C|H}O| A QIE{HO| A S A T Ct,
AtM| et Lf 82 Microsoft &A1, "ol HX| S8 CIE{H 0| A"E EESHYAIL.
Windows M &l 2 &/F2} 0| 50| S &tx|l= &2 Windows E3 MH| AT} EMI
lE{m| ol A0 M LHEH |O|E{ & AFSE £ A& U CE
- A4 ol 50| gl 22Xl A E2to|H 7 EMIE MM SHX| &Lt ol & Al
Hofl sl ClHto| Ao S E Hlo|E{7F PAC193X ZAE & ClE{H| 0| AE S5l
A& =&, Mal 2 EIE L PAC ElHto|Anjct QIE{H| O] A7} LA AT
AL XbE ZF ElHlo| A QIE{H 0| A S THE E2|0|H & &g 5= & U

—

i

rir
ok

A
e

i

3.2 ClHIO| A =7| #+M

PAC193X Microsoft® Windows 10® =2}o|t{ 7|2 C|d}o| A POR 2A 7} S5t 72 A

S ALt

« 12C/SMBus 2IE{H 0| A7} 12C2 M E Lt SMBus= & Microsoft®
Windows®ol| A x| 2 | X| et&LCt Ealo|B{ol|M Al Mg HZAS 526X &
4 ch

- MZ2 £ (SRN): 1024Hz. 2= C|dto|A x{Eo| EMI & Ho| o & ojgt =
glole{7t MEE £E 5 HASHE M S AL XA M Z e C}.

« SLOW/ALERT Z 0| SLOWZ A E L ct E2lo|HolA A HZA S 5 251X

=gl
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« SLOW &l5 &

Meto| MlehEl REFRESHE E2| ARt et 25 Z 1t ef| X[ ARV Y
IOl E=l 2 F=4t7[ 2t =417| FHR ETL 2|Al=[of SLOW Hofl 2fsf Ez|HEl A &t
= REFRESH7t Meo|guct J2{Lt CletolA 7+ HE 2 o = X| &4 Ch
B E Cldto|A A 'do| EAEHELICE 0| S A Dol CHal e EMI QIE{H| 0] A
7|,o4'— 7:|O A|——‘5’—X}7|-M'EH I:l:|7:lé|-/\ oIﬁL,||_—_|,

HA T
BE ol 7| EH o chusrelL|ch AFRRIZ} Vgys, Veense EE S Choll o

ol —
A=

=M FHE HEE = ASHCh To w2 E2tol Mr=o| =Y EUCHL 5
U= E™gs HAstH ol et S gtofl thek 1H|E Bl s = &4 F U Ch
stEzto|HIEAZ2H™ ID=0x01)2 =7| 7i Mol IS F= 2Fol o st 35l
g S Adsty| fsf 2t 7N 2 s s>t JHE IDol of 5 XHM|EH i &
PAC193X HIO|Ef A|[EE EZ=3IMAIL
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PAC193X MICROSOFT® WINDOWS®

10 E2}o|{ A}=2X} Jlol =
MICROCHIP ol Ak& 4+ 740l

4%, PAC193X C|H}O|A QlE{H O] A
4.1 274

ClH}O| A QIE{H O] A0 = AL XL Of Z2|# 00| ClHIO|AZ I/O(Y/EH) 2E S |
Ofst=dl AlEst= A2 @3 0|50 EX AUSLICH EEto|Ho|AM QIE{H 0| AE THE
mf QlE{H ol A S A GUID(QIE{H O|A 78 AHEXN)E od Z g,
ALZ X} Of Z2[7 00l M "SetupDiEnumDevicelnterfaces" &+ S &2 AL&35I0 &
& GUID el A0f &ot= H oA HMGH S
"SetupDiGetDevicelnterfaceDetail" &4 S &8 At&35H04 ClHlo| A2 A& &3 0|F
2 7t ch o] chzho| A A st 271 2| "SetupDi..." &= setupapi.lib® T3
=31 20 Microsoft® Windows 20005 ALZ 7+s & cf.
ackEo 2, ALEXE o Z2|AH 0| M 0| "CreateFile" H'E &holl A2 23 0|22 M
3F04 I/OE ¢|stClHto|AE H stehE miel shES gL ct ALE XL of E2|7H 0| M

2 ClHlo|AOM @FE S22 AlE5= IOCTL ZE(Y/E8 HEE ZE)E X Y5t
04 "DeviceloControl" 7 '2 & =2t It HEZ ClHto| ALt S&IE = A STt CIHLO|
A E20|H= 2% S Cldio|AYH ZAC 2 Hatsln AuLE CiA| R H Aol Al gHatst
=
o| Zof| A= PAC193X Microsoft® Windows® 10 =zjo|t{of| Al 4 A st= 2+ Q1E{H| O
A 7oo tisl] #+8i=l= el GUID Z=2FIOCTL ZEE Mgt .
o Of|4X] 5F el H oA
o ClHlO|A HEE QIEHo|A
42 Olx| =X ole{H o] A

ACPIASLO| B[0{ ?
QIE{H[ O] A7}

| [e] X=23
LS —

A A EI

oco-d™
=2 Xtx3

x| 4 olefmo|A"E

=

ArZio

Windows & & 0| £0|
I—I Ct. EMI @I E{H| o] Ao0f Cf 8 XpAM|EH LH 2

=2 O —

StCHE| ZF

ClHto[A & Lol CHall EMI
2 Microsoft 2 Af, "of| L

]

FA Al 2. Microsoft® Windows® =2to|e] 7| E 2} 5| b

I = emi.h IYOM e HEE AIE

EMI C|Hto A QlE{H o] A 2| GUIDE

Ch=

Sk 2 ol A

= TAA|:|I’|L_'|'

o ek

45BD8344-7ED6-49cf-A440-C276C933B053

X 41: EMI IOCTL
IOCTL 0I5 Mg

IOCTL_ EMI_GET MEASUREMENT 0| H22 S| ol X| SR ZF & A|Z+2 A B C}
- A= 8ls
+ £3: EMI MEASUREMENT DATA

IOCTL_EMI_GET METADATA 0| =2 C|d}jo| A0l Al EMI M| EHH| 0B 2 Z AW sk C}
o A= 8ls
+ £2: EMI METADATA
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T 441: EMI IOCTL (A1)

IOCTL 0l &

49

IOCTL_EMI GET METADATA SIZE (0| gf=e

IOCTL_EMI_GET METADATA A& HELuj ClHio|A
oM 74 2= EMI M EtC Ol 24X 2] 37| & HA gt

. o
23S

+ £3: EMI METADATA SIZE

IOCTL_EMI GET VERSION

ol &= 2 Ciufo| 20 A X|2l5ts EMI 2IEfH 0| 2]
2 AMstct,

X 4-2: EMI€H 3 #x

St=2
S/

28 oy

EMI_MEASUREMENT DATA

Z£3 X |IOCTL_EMI GET MEASUREMENTO|A{ E118}=

ol HX| ™ gtot 5 AlZhd
o Ol X| T2l 1pWh
o O|L{X| Zf & E}JUAENT ZH G4H|E 5

o EfQIABHT Cto|- 100ns.

fol

EMI_MEASUREMENT UNIT

of
=

7 ol g=e

IOCTL_EMI_GET MEASUREMENTO|A{ E11gh
U= AME 7SSl X SH gL Bl E HHE Y

ct.
« EMI V12 1pWh EH|8F & gL C}

EMI_METADATA

T

7= |(ch3o st M E:
« =X ClHlo|A: FEEQ0 2Y 2 I
s SME MY Y olE

IOCTL EMI GET METADATAO|Al H11

EMI_METADATA SIZE £ 7z |ch3olAM 2 105h= EMI_METADATA T+Z2| 37|
IOCTL_EMI GET METADATA SIZE
EMI_VERSION &2 X |o| ClHlo| A0 A X|85HE EMI B A,

IOCTL_EMI_GET VERSIONO|A 21
« M EMI V1 Atfat o= 1 x| g Ch

55 B. “PAC193X C[HlO| A A E & B B[ 0| 270l EMI QI E{ H 0| A H|O|H #+=2| C

o7t 20f AEH CL
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PAC193X C|H}0| A QIE{H 0| A

ClHlO| A HEE 2lE{H o[

=2lol 7t ¥HE PAC193X ClHlo|ADIC SHLHM AEE QIH I 0| A S MM et Ch
O| QIE{H 0| A+ TOCTL PAC193x * RS Fes5t1, EMI QIE{H O AECHH M
B2 ClolH et CjHtolA T4 ZMof T 5t M A HEhs AFE Aol A M S & T

s HE §7g7|-(0 S E o X 2F 2 VBUS’ VSENSE)
« HHEMI MY 2 Z&st 2 Ao Ci sk ool H
« ZtCiHjolA % Aol thEt T4 SMMED S5, A 34, A2 ON/OFF)

|
10

E2jo[HolM AH EE FTHoz AR C|Hlo|A EE Y T4 M2 Xkt

o AF2AHE SMB/I2C 54 S440|L} SLOW/ALERT H 74 SMoll Y M AT 4 gl ch

« 7 HZF o JEks 2 A doll sl o[ EMI /& H 0|27} flE & o2t ClHto| A
HEY £t A'd ON/OFF ZEE 40| 5 SduCh

ZEE QleHolAo| GUIDE CtE2t &L Ch
4166FE9F-A865-4314-8942-7C12ABA290F6

E 4-3: Clefo|A ZHEE IOCTL

IOCTL 018 g
IOCTL_PAC193X GET_DEVICE_  |LC|H|0|A ME |0 £+XE Z sl o} sh= H{IHof Cf
INFO_SIZE st 37| &Y 742 ghatgh ot

o 23 HI: AS
o &3 HI:

PAC193X GET DEVICE INFO SIZE
IOCTL_PAC193X_GET_DEVICE_  |LC|HO|A H{M T}z (Y 0|2, ZX| M &7, o
INFO Abef)ofl T8t M2 =2 whakst ),

. ol i gl

+ £3 HIY: PAC193X GET DEVICE INFO
IOCTL PAC193X GET CTRL ClH}O| A 8| X|AE{ CTRL, CTRL_ACT, CTRL_LATS| L&

. %Eﬁ. th: PAC193X GET CTRL

IOCTL PAC193X SET CTRL CTRL | X|AE{0| A &2 ClHlOo|A F+M bit2l SRN,
SLEEP % sINgol| CH §F AFAKP HstHAEES M=gHH
Ct. ol Ao €2 A= EMI A E0| %‘t 7*° Ezjo|
Hol A 7A &S HE L

« 212 H{I{: PAC193X SET CTRL

. 2 u{H: 2/ S(0H}0| = BHElE)
IOCTL_PAC193X GET BE ®doll cHsl ololEf SAZL, EIA AR T 21 A
MEASUREMENTS Al ClHbO| A M & Hhabgh O}

o 3 HIY: 1S

2|
=]

M

+ £3 HI{: PAC193X_ MEASUREMENTS
IOCTL PAC193X_GET I°C/SMB2} i'd ON/OFF A 2| x| AE{ el
CHANNEL_CFG CHANNEL_DIS, CHANNEL DIS_ACT
CHANNEL_DIS LATS| W8S gtatgtict
. OIE=| |j-|_u_—1 0“0
« 2 B

PAC193X GET CHANNEI, CFG
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¥ 4-3: ClHfo|A 71 EE IOCTL (AIF)

IOCTL 0| &

My

IOCTL_PAC193X_SET
CHANNEL_CFG

1l

CHANNEL_DIS 2| X|AE{Ql cH1, cH2, cH3 ¥ cH4aol &
£ A bitoll ch s ALSAL M S AEES MS g
=zlo| 7} 2C/SMB +4A bit®! TIMEOUT 2
BYTECOUNT, NOSKIP Hd @& S FA|gC} =
7t ZolEf A2 M bit?l NoskIP HHE RES &
ch.

Ezjo|e{7t da] A= EMI A Zo| U= 2 Dol cH st
4 atS FAIH

=
|24 t{IH: PAC193X SET CHANNEL CFG

IOCTL_PAC193X_GET NEG
POWER

P
- &3 I gl S(0H0| E BtEHE])
MY ZM 74 2l X|AE| NEG_PWR, NEG_PWR_ACT,
NEG
PWR LATS| W &2 "tateh Cl.
. ol v glg

+ £3 H{IH: PAC193X GET NEG POWER

IOCTL_PAC193X_SET NEG_
POWER

MY M 7o X282l NEG_PWRO| Cf 5 AL A}
AEES MU A2 S42 =210 Z7|5t Al

C=So 2 ME =X et EMI Aefoll ZHA glo] A EX| At

EA7HEE = AgHcCh

- 213 HI§: PAC193X SET NEG POWER
« £ iy gl3(00I0| E HHEHE)

IOCTL_PAC193X_GET
OVERFLOW

CTRL_ACT % CTRL_LATOA|A OVF bit2| &tEf & dh&t
g ok

22 Zef a9 grofl w2t o] 2Fo| CTRL 2| X[ AE{of A
OVF Zeia& Zzlof(02= M Ehe == Az ch
+ 212 HI§: PAC193X_GET OVERFLOW

+ £3 HIH: PAC193X GET OVERFLOW

TOCTL_PAC193X DATA
REFRESH

ClHIO|ATE F447| & 2| MekA| gt E- g Hue ¢
U &SI CH REFRESH v C|HIO|A HHZ ALE5H0 &
Eflof :=417] dolo| EE & gt

o 3 I S

« &3 o glS(08l0| E HHatE)

[=]

IOCTL_PAC193X DATA
REFRESH RESET

{ Of0 |rot

REFRESH C|H}O|A W S ALS510] 2 ZEL 0| =447
HololEE &gt = Zej a2l ghofl w2t ol &
Mol g2 A= EMI E{H ol AT} el A Lol Ci s &
ZEQI0of SV E SElof(022 2N EHE =& AsH
ct.

+ 212 HI§: PAC193X REFRESH FLAGS

« 3 HI: 3S(0HI0| E BHEHE)
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PAC193X C|H}0| A QIE{H 0| A

X 4-3: ClHfO| A ZHEE IOCTL (HX)

IOCTL 0| &

My

IOCTL_PAC193X DATA
REFRESH RESET GLOBAL

Al AR el 2 E PAC193X ClHlo| A0 i $F A= E9)0f
Fa7|el 22Y HMo|EE ™ Ct

A el o groll w2l o] 2Fo| €2 U= EMI 21H
HolAa7t gle Lol st AZEQof F447]5 20
(0= M E)E = UAFH CH

Microsoft® Windows® SpbCx =z el9| 3= 12C Lt &
& F2(0x 00)E X[ ¥5HX| 27| w20l =2l0o[H 7t
REFRESH G C|HIO|A HEH S ALE5t0d 0l S #oid
o= ST Al EBJO[HIE A|ARIS| BE ClHfo| A
ol =Xt REFRESH B S Ef= 0| 2&F S Fa & ch
+ 212 HI§: PAC193X REFRESH FLAGS

3 I §l3(0HI0| E gh3tE])

SLOW_DATA

TOCTL_PAC193X_GET_LAST

i |

Aol thall ct2 £ MEfo|M SO 2 A|AH

™ tol| ofaf LM st= ofx|2t SLOW AlS HL M &t
(SLOWOI M E2|A5H= ®skel 2| Zaj| Al (refresh))ofl A
MEZ st ZEHOIH S™gtS ghatghdct

212 B 212

+ &3 H{IH: PAC193X LAST SLOW DATA

=2
ALE]

o

=

O M

IOCTL PAC193X GET SLOW

SLOW x| AEfe| 42 shatgiict,
SLOW 2l x| AEf{2] A2 =2jo|yato 2 HESEHL
=3

SRR

%3 HIH: PAC193X GET SLOW

H 44 ClHIO|AHEE T
TEOIE e Ay
PAC193X_GET £33 |ctSolAM 2105t= PAC193X GET DEVICE INFO T
DEVICE_INFO_SIZE Zo| 37|
IOCTL_PAC193X GET DEVICE INFO
PAC193X GET_ Z£3 |IOCTL PAC193X GET DEVICE_ INFOOIA] EhEtst=
DEVICE_INFO ClHfo|A 2 Ad M E
o M=YA ID, ME ID, A2l2 WA
« AZE AE = X ol 2 ON/OFF &tef
o A Y olF, Xl M| gL, EMI QlE H o] &
HEfE(EE o F)
790 =9 37|= tislolAof MY 2t A 'E Ol
ol 37|of| w2t ZpE A I L
PAC193X_GET CTRL £ |Cl20|AM Histsl=s HEZ al|X| A U
IOCTL_PAC193X_GET CTRL
- CTRL -
« CTRL_ACT
+ CTRL_LAT
PAC193X_SET CTRL A | AREARJF roCcTL PAC193X SET CTRLO M =3l of st
+ CTRL & X|AH gf
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X 4-4: ClHO|A HEE 2=
TEOIE 3 My
PAC193X MEASUREMENTS | 2] |c}2o0|A ttstst= ojolg 1=

ClHto|A B X|AH gt2 Eeste

IOCTL_PACl93X_GET_MEASUREMENTSI

« ACC_COUNT

+ VPOWERn_ACC

« VBUSH, VBUSn_AVG

« VSENSEn, VSENSEn_AVG

« VPOWERn

- NEG_PWR_LAT

« CTRL_LAT

« CHANNEL_DIS_LAT 2 C{tfo|A E=2}o|toi A
Talsls AZEY 0] X AH:

DIX|Ot ME B M EfRlAB T

Ao FA7| IR E

STE

« BES ATEQ 0] FAHY|

o BS AT EQ O AT

7.

S ol o etatek Met /s MFIH M StE
M E0E Zho| oAl A2 20 B2 mA|IEUCH
(MSB= 235 bitdd). % M2|E flsl 223t olol&
FEoR BE0E g2 HAES

=207t IHE ID =0 x 012] CjHto|20f HEks F
= VPOWER_ACC % VPOWERN 270f CHgt i &

s A BiIch

PAC193X GET_ Z£3 |IOCTL PAC193X GET CHANNEL CFGOllA| EH&tst=
CHANNEL_CFG e HEE 2| x| A Z:

+ CHANNEL_DIS,

+ CHANNEL_DIS_ACT,

« CHANNEL_DIS_LAT
PAC193X SET A | ALESAEVL ChSoll M =8 oF k= CHANNEL_DIS 2 X|
CHANNEL_CFG AE 2

IOCTL PAC193X SET CHANNEL CFG
PAC193X_GET_NEG_ 22 |ClSolM Blatsls Y M 7A 8| K| A
POWER IOCTL_PAC193X_GET_NEG_POWER:

- NEG_PWR

- NEG_PWR_ACT

- NEG_PWR_LAT
PAC193X_SET_NEG_ &8 |ALEX7} CH2 o X238 oF sHE NEG_PWR 2| X| A&
POWER 2 B

IOCTL PAC193X SET NEG POWER
PAC193X_GET OVERFLOW | QI/Z& |1709 /3 2l 27llo| &3 Zaja 2 z5st=

IOCTL PAC193X GET OVERFLOWY/EZY T =:

+ 00| oftd A< 2lad Za 17} CTRLOI A OVF bit
2l s & Lot

. 223 22|17} CTRL_ACT ¥ CTRL_LATOIl M

OVF bitE dtatatct
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PAC193X C|H}0| A QIE{H 0| A

¥ 44: CIHIO|A HEE X
Fx 0|5 7Y ek
PAC193X_ EREEN e

REFRESH FLAGS TOCTI,_PAC193X_DATA REFRESH RESET %
TOCTI, PAC193X_DATA REFRESH RESET

174 ¢lad Zej12 = atst= GLOBAL 2.
PAC193X_REFRESH_FLAG _RESET

FAHZ(12 HolE)Z MEE S 22 8o &
Efo =47 = Z2|ofstatd XAl R
PAC193X_LAST SLOW 2 |RE Yo sl ctE 22X 24 AlEfOll M SO0 2 A|AE!
_DATA Atelf ™ Etof| 2|5l LA St= SLOW &1 S HL ™ &t
(SLOWOI M E|7Hst= H ehEl 2| =2 Al(refresh))oll
M MEZSte ClHlo|A BIX|AE gh2 Z 8
IOCTL_PAC193X GET LAST SLOW DATAOA{ Ht&t
= Hole #=:

« ACC_COUNT

« VPOWERn_ACC

* VBUSN, VBUSn_AVG

* VSENSEnN, VSENSEn_AVG

*« VPOWERnN

« NEG_PWR_LAT

« CTRL_LAT

« CHANNEL_DIS_LAT

PAC193X_GET_SLOW 524 | IOCTL PAC193X GET SLOWOA| Ht&tsh= SLOW 2
XA @t

£ 5 B. “PAC193X C|HIO|A HEF QEHo|A”0| = HE S ClH | 0|A OO =
ol C de|7t 0f AEH

[H

T
1

A
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PAC193X

MICROSOFT® WINDOWS 10
MICROCHIP =ajo|H AL A} 7H0|E

5% PAC193X =2j0|H §3&

51 EzjojlH EF
Ol 4 ofl A = Sfo| B0l A D 5H= Bl0|E{ S X2l 5He AL A} Of Z2|7H 0] Mol T 3t
MA R0l FB2 F 4 U S2loly J|so e HEE MIBFU
. EA |/o OI—I
« EMIQIAX| 27 2le{Bo|2) 2 Clslo|A ZIEE QIE{H 0] &
« Ol LAK| 2ZEF 0] S|
- M = o Ma Al

52 ==10L%

Windows® E3 2 &£} Ct2 0f2] ALZ AL o Z2|#0|Mo|Lt SLstOi E El Alo|4 2| o
B AAEATLOHOIH E0M @F & CfHfo| & 74 m%‘% SAlof st M

2 AS5HCH ':EFOIEH?PE% ’Soﬁoﬂ CHZ|AIZ| 12 BF #Hof| St
RTC(Run-To-Completion) 24l © 2 &=k} A8 5104 [2C E 2™ 4 0| 2 BHA
F

mjo

ues

o
2

5.3 EMI(dIUX] 53 QE{go|A) ¥ Cl|HlO|A ZHEE Qle{H|o|A
Z} PAC C|H[o| A0f CH3H PAC193X Microsoft® Windows® 10 =2fo|#{7} ACPI ASL
FEof 8|0 UX| L2 EMI M 2| o|E0| &0 = AZ = 2t/ Dolch 1742
HAEE 2le{H o|A 2070 o] A2 EMI QIE{HO|AE é;”*“’“—l C}.

EMI Ie{B|0| At 2fo| of x| S5 3} 0x| 2t S5 0| Bt AR Zot B3Rt
HEE el molA PAC193X ClHtO| AOM =l 2 & EH S Eagtch EMI ¢l
15 0] A7} & | 5/0f X &2 2 S0l = EMI ©lE{H o] 2o A| % 15t Efel AT 4
x| 0f7|of ZatE Lm 0l 22 BEEM &Y 0|52 ¥ 2xtE(")2LE

Windows E3(Energy Estimation Engine)2 EMI 2/ E{H| 0] A0{| A{ Elé 01I H X 2=
x|t =& g ot E30] M2 Ho|E{ & AL85te{H EMI M2 2

Hy &g =0l of °“—IEF
ALBXL O ZE|AHOIM 2 EMI, ZHEE EE= F QHE0|A 8 25 M OB E =&
& = A&,
« EMI QIE{H ol A0f = Microsoftoll M Me|st HAEE FELLOO|E +=7FUAEY
Ch o|E2 S5l of Z2|#H 0|0 2= EMI A8 | EM ClHlo|A S2HMZEEH
HolHE =& = JASLICh
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PAC193X MICROSOFT® WINDOWS®
10 =E2}0|H{ AIEX} J710| =
MICROCHIP

£ & B. PAC193X C|H|0| A AE E 2IE{H 0|

B1 =7

Ol 2o My= ofd C 3] Zh2oll paC193X Microsoft® Windows 10° EZF0|H{ofA A 5H= PAC193X C|
HiO|A HEE ClE{H 0| AT} Mol = JASLIC

* PAC193x HW.h: PAC193X C|H}O| A 2t H 2|7} 50 AELHCh

* PAC193x INTF.h: QIE{H 0|22} OCTL &2l7t S0 ASH T
B.2 PAC193X_HW.H HEADER FILE
I1111777777777777777777777111717111111777777777777777771111771117717777777777777 1/

// (C) Copyright 2016-2017 OSR Open Systems Resources, Inc.

// (C) 2017 Microchip Technology Inc. and its subsidiaries. You may use
// this software and any derivatives exclusively with Microchip products.
//

// THIS SOFTWARE IS SUPPLIED BY MICROCHIP "AS IS". NO WARRANTIES, WHETHER
// EXPRESS, IMPLIED OR STATUTORY, APPLY TO THIS SOFTWARE, INCLUDING ANY
// IMPLIED WARRANTIES OF NON-INFRINGEMENT, MERCHANTABILITY, AND FITNESS FOR
// A PARTICULAR PURPOSE, OR ITS INTERACTION WITH MICROCHIP PRODUCTS,

// COMBINATION WITH ANY OTHER PRODUCTS, OR USE IN ANY APPLICATION.

//

// IN NO EVENT WILL MICROCHIP BE LIABLE FOR ANY INDIRECT, SPECIAL,

// PUNITIVE, INCIDENTAL OR CONSEQUENTIAL LOSS, DAMAGE, COST OR EXPENSE OF
// ANY KIND WHATSOEVER RELATED TO THE SOFTWARE, HOWEVER CAUSED, EVEN IF
// MICROCHIP HAS BEEN ADVISED OF THE POSSIBILITY OR THE DAMAGES ARE

// FORESEEABLE. TO THE FULLEST EXTENT ALLOWED BY LAW, MICROCHIP'S

// TOTAL LIABILITY ON ALL CLAIMS IN ANY WAY RELATED TO THIS SOFTWARE WILL
// NOT EXCEED THE AMOUNT OF FEES, IF ANY, THAT YOU HAVE PAID DIRECTLY TO
// MICROCHIP FOR THIS SOFTWARE.

//

// MICROCHIP PROVIDES THIS SOFTWARE CONDITIONALLY UPON YOUR ACCEPTANCE OF
// THESE TERMS.

//

// MODULE:

// PAC193x HW.h

//

// ABSTRACT:

// Device-Specific Hardware Interface for the Microchip PAC 193x Driver
//

// AUTHOR (S) :

// OSR Open Systems Resources, Inc.

// Microchip Technology, Inc.

L1717 077770 7707777077 77777 7777777777777 777777777777777777777777777777777777777
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#pragma once

[11177777777777777777777
// DEVICE CONSTANTS //

[1777777777177717717771777
#define PAC MAXIMUM CHANNELS 4

L1117 077777 77077 777777777777777777777
// DEVICE REGISTER VALUE CONSTANTS //

L1117 77777777777777777777777777777777

#define PAC_PRODUCT ID 1934 0x5B
#define PAC_ PRODUCT ID 1933 0x5A
#define PAC PRODUCT ID 1932 0x59
#define PAC MANUFACTURER ID 0x5D
#define PAC REVISION 0x01

LI717077770 77077 177777777777777
// DEVICE REGISTER ADDRESSES //

[171777777777777177777777777777

//

// Main control registers

//

#define PAC_REGISTER_ REFRESH 0x00

#define PAC_REGISTER_ CONTROL 0x01

//

// Measurement registers

//

#define PAC_REGISTER ACC_COUNT 0x02
#define PAC REGISTER_CH1 ACC_COUNT 0x03
#define PAC REGISTER_CH2 ACC_COUNT 0x04
#define PAC REGISTER CH3 ACC_COUNT 0x05
#define PAC REGISTER_CH4 ACC_COUNT 0x06
#define PAC_REGISTER VBUS1 0x07
#define PAC_REGISTER VBUS2 0x08
#define PAC_REGISTER VBUS3 0x09
#define PAC_REGISTER VBUS4 0x0A
#define PAC_REGISTER VSENSE1l 0x0B
#define PAC_REGISTER VSENSE2 0x0C
#define PAC_REGISTER VSENSE3 0x0D
#define PAC_REGISTER VSENSE4 0x0E
#define PAC_REGISTER VBUS1 AVG 0xO0F
#define PAC_REGISTER VBUS2 AVG 0x10
#define PAC REGISTER VBUS3 AVG 0x11
#define PAC_REGISTER VBUS4 AVG 0x12
#define PAC_REGISTER VSENSEl AVG 0x13
#define PAC_REGISTER_VSENSE2 AVG 0x14
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#define
#tdefine

#define
#define
#define
#define
//

PAC_REGISTER_VSENSE3 AVG
PAC_REGISTER_VSENSE4 AVG

PAC_REGISTER_VPOWERL
PAC_REGISTER_VPOWER2
PAC_REGISTER_VPOWER3
PAC_REGISTER_VPOWER4

// Various other control registers

//

#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
//

// Chip
//

#define
#define
#define

[177777777777777777771777777777777
// DEVICE REGISTER DEFINITIONS //

[17777777777777777077777777777777

PAC_REGISTER CHANNEL_DIS
PAC_REGISTER NEG PWR
PAC_REGISTER REFRESH G
PAC_REGISTER REFRESH V
PAC_REGISTER SLOW
PAC_REGISTER CTRL_ACT

PAC_REGISTER CHANNEL_DIS_ACT

PAC_REGISTER NEG PWR_ACT
PAC_REGISTER CTRL_LAT

PAC_REGISTER CHANNEL_ DIS_LAT

PAC_REGISTER NEG PWR_LAT

IDs

PAC_REGISTER_PRODUCT ID

PAC_REGISTER_ MANUFACTURER_ID

PAC_REGISTER_CHIP REVISION

#pragma push (pack:1)

typedef struct PAC193X CTRL REGISTER ({

UCHAR Overflow

UCHAR OverflowAlert

UCHAR AlertConversion

UCHAR AlertPin

UCHAR SingleShotMode

UCHAR Sleep

UCHAR SampleRateNormalMode

} PAC193X_ CTRL_REGISTER, *PPAC193X_ CTRL REGISTER;
typedef struct PAC193X_CHANNEL_ DIS_ACT REGISTER {

UCHAR : 1;

UCHAR NoSkip 1
UCHAR ByteCount 1
UCHAR Timeout : 1;
UCHAR Channel4Off 1
UCHAR Channel3Off 1

1;
1;
1;
1;
1;
1;

2;

0x15
0x16

0x17
0x18
0x19
0x1A

0x1C
0x1D
0x1E
0x1F
0x20
0x21
0x22
0x23
0x24
0x25
0x26

0xFD
OxFE
OxFF

© 2018 Microchip Technology Inc.
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UCHAR
UCHAR

} PAC193X CHANNEL DIS REGISTER, *PPAC193X CHANNEL DIS REGISTER;

Channel20ff
ChannellOff

1;
1;

typedef struct PAC193X NEG PWR REGISTER {

UCHAR
UCHAR
UCHAR
UCHAR
UCHAR
UCHAR
UCHAR
UCHAR

} PAC193X

UCHAR
UCHAR
UCHAR
UCHAR
UCHAR
UCHAR
UCHAR
UCHAR

} PAC193X_

Channel4BIDV
Channel3BIDV
Channel2BIDV
ChannellBIDV
Channel4BIDI
Channel3BIDI
Channel2BIDI
ChannellBIDI

1;
;
i
;
;
i

7

I =

7

NEG_PWR_REGISTER, *PPAC193X NEG_PWR_REGISTER;
typedef struct _PAC193X_ SLOW_REGISTER {

PowerOnReset
RefreshVFall
RefreshFall
RefreshVRise
RefreshRise
SlowHighLow
SlowLowHigh
Slow
SLOW_REGISTER,

#pragma pop (pack)

1;
1;
1;
1;
1;
1;
1;
1;

*PPAC193X SLOW_REGISTER;
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B.3 PAC193X_INTF.H HEADER FILE
LITT71T707 077077770777 7777 7777777777777 7777777777 777777777777777777777777777777777

// (C) Copyright 2016-2017 OSR Open Systems Resources, Inc.

// (C) 2017 Microchip Technology Inc. and its subsidiaries. You may use
// this software and any derivatives exclusively with Microchip products.
//

// THIS SOFTWARE IS SUPPLIED BY MICROCHIP "AS IS". NO WARRANTIES, WHETHER
// EXPRESS, IMPLIED OR STATUTORY, APPLY TO THIS SOFTWARE, INCLUDING ANY
// IMPLIED WARRANTIES OF NON-INFRINGEMENT, MERCHANTABILITY, AND FITNESS FOR
// A PARTICULAR PURPOSE, OR ITS INTERACTION WITH MICROCHIP PRODUCTS,

// COMBINATION WITH ANY OTHER PRODUCTS, OR USE IN ANY APPLICATION.

//

// IN NO EVENT WILL MICROCHIP BE LIABLE FOR ANY INDIRECT, SPECIAL,

// PUNITIVE, INCIDENTAL OR CONSEQUENTIAL LOSS, DAMAGE, COST OR EXPENSE OF
// ANY KIND WHATSOEVER RELATED TO THE SOFTWARE, HOWEVER CAUSED, EVEN IF
// MICROCHIP HAS BEEN ADVISED OF THE POSSIBILITY OR THE DAMAGES ARE

// FORESEEABLE. TO THE FULLEST EXTENT ALLOWED BY LAW, MICROCHIP'S

// TOTAL LIABILITY ON ALL CLAIMS IN ANY WAY RELATED TO THIS SOFTWARE WILL
// NOT EXCEED THE AMOUNT OF FEES, IF ANY, THAT YOU HAVE PAID DIRECTLY TO
// MICROCHIP FOR THIS SOFTWARE.

//

// MICROCHIP PROVIDES THIS SOFTWARE CONDITIONALLY UPON YOUR ACCEPTANCE OF
// THESE TERMS.

//

// MODULE :

// PAC193x INTF.h

//

// ABSTRACT:

// Device-Specific Interface and IOCTL definitions for

// the Microchip PAC 193x EMI Driuver

//

// AUTHOR (8) :

// OSR Open Systems Resources, Inc.

// Microchip Technology, Inc.

II1717777777777777777777777777777777777777777777777777777777777777777777777777
#pragma once
#include <initguid.hs>
#include <emi.hs>
// {4166FE9F—A865—4314—8942—7C12ABA290F6}
// Identifies the control (non-EMI) portion of the interface
//
#define GUID PAC193X CONTROL_ INTERFACE STR L"{4166FE9F—A865—4314—8942—7C12ABA29OF6}"
DEFINE GUID (GUID_ PAC193X CONTROL_ INTERFACE,
0x4166fe9f, 0xa865, 0x4314, 0x89, 0x42, 0x7c, 0x12, Oxab, O0xa2, 0x90, O0xfe6);
//
// Register definitions

//
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#include "PAC193x HW.h"
#define FILE DEVICE PAC193X  0x913E

L1777 7777777777777777777777777777777777777777777777777777777777777777777777777
// IOCTL_PAC193X_GET DEVICE INFO SIZE
//
// Returns the size allocation requirements for the buffer that must hold
// the device info data structure.
// - input buffer: none
// - output buffer: PAC193X GET DEVICE_ INFO SIZE
[171777717777777777777777777777777777777777777777777777777777777777777777777177
typedef struct PAC193X GET DEVICE INFO SIZE
ULONG BufferSize;
}PAC193X GET DEVICE INFO SIZE, *PPAC193X GET DEVICE INFO SIZE;
#define IOCTL PAC193X GET DEVICE INFO SIZE CTL CODE (FILE DEVICE PAC193X,\
1929, \
METHOD BUFFERED, \
FILE READ DATA)

L1717 777777777777777777777777777777777777777777777777777777777777777777777777
// IOCTL_PAC193X_GET DEVICE_INFO
//
// Returns information about the device version and about the channel
// connections (rail names, sense resistors, connection status).
// - input buffer: none
// - output buffer: PAC193X_GET_DEVICE INFO
L1717 070707777777777777777777777777777777777777777777777777777777777777777777
typedef struct PAC193X DEVICE CHANNEL INFO {
ULONG NextChannelInfoOffset;

BOOLEAN ChannelInUse; // TRUE if EMI is created

// (the channel is named)

ULONG RsenseMOhm; // Rsense in milliohms

// 0 indicates non-connected channel

WCHAR ChannelName [ANYSIZE ARRAY] ; // EMI channel name.
// If the string is empty (""),
// EMI is not created for this channel
// reported also as
// EMI_METADATA.MeteredHardwareName
} PAC193X DEVICE CHANNEL INFO, *PPAC193X DEVICE_ CHANNEL INFO;

typedef struct PAC193X GET DEVICE INFO {

UCHAR ProductId; // PRODUCT ID register value
UCHAR ManufacturerId; // MANUFACTURER ID register value
UCHAR ProductRevision; // REVISION ID register value

// reported also as EMI_METADATA.HardwareRevision
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UCHAR ChannelDescRegister; // CHANNEL DIS register value
ULONG ChannelCount; // the number of "connected"

// channels (Rsense > 0)

PAC193X DEVICE CHANNEL INFO ChannelInfo; // there are 2,3 or 4
// "CHANNEL INFO" structures
// depending on device type:
// PAC1932, PAC1933 or PAC1934
} PAC193X_GET_DEVICE INFO, *PPAC193X GET DEVICE_INFO;

#define IOCTL_PAC193X_GET DEVICE_INFO CTL_CODE (FILE_DEVICE_PAC193X,\
1930, \
METHOD BUFFERED, \
FILE_READ_ DATA)

L1117 777 0777707777777 777777777777777777777777777777777777777777777777777777777
// IOCTL_PAC193X GET CTRL

//

// Returns the content of the device registers CTRL, CTRL_ACT, CTRL_LAT

// - input buffer: none

// - output buffer: PAC193X_GET_CTRL

L1117 777 0777707777777 77777 7777777777777 777777777777777777777777777717777777777
typedef struct PAC193X GET CTRL

PAC193X_CTRL_REGISTER ControlRegister; // CTRL register value
PAC193X CTRL_ REGISTER ControlAct; // CTRL_ACT register value
PAC193X CTRL_ REGISTER ControlLat; // CTRL_ACT register value

} PAC193X GET CTRL, *PPAC193X GET CTRL;

#define IOCTL_PAC193X GET CTRL CTL_CODE (FILE_DEVICE_PAC193X,\
1931, \
METHOD BUFFERED, \
FILE READ DATA)

LITT7077077 7707777077 77777 7777777777 7777777777777777777777777777777777777777777
// IOCTL_PAC193X SET CTRL
//
// Provides user limited control over some device configuration bits from
// CTRL register: SRN, SLEEP and SING. The driver rejects the configuration
// requests if the device has open EMI channels.
// - input buffer: PAC193X SET CTRL
// - output buffer: none (zero bytes returned)
L1717 77717777 7777777777777 7777777777777777777777777777777777777777777777777777
typedef struct PAC193X SET CTRL

PAC193X CTRL REGISTER ControlRegister; // value to be written in

// CTIRL register

} PAC193X SET CTRL, *PPAC193X SET CTRL;

© 2018 Microchip Technology Inc. DS50002666A_KR-page 37



PAC193X Microsoft® Windows® 10 =2}0|H{ A} 7}0|=

#define IOCTL_ PAC193X SET CTRL CTL_CODE (FILE DEVICE PAC193X,\

1932, \
METHOD_ BUFFERED, \
FILE WRITE DATA)

L1177 7 0770777707777 777 7777777777777 777777777777777777777777777777777777777
// IOCTL_PAC193X GET_MEASUREMENTS

//

// Provides user limited control over some device configuration bits from CTRL

// register: SRN, SLEEP and SING. The driver rejects the configuration requests

// 1f the device has open EMI channels.

// - input buffer: PAC193X SET CTRL

// - output buffer: none (zero bytes returned)
L1777 77771777777777777777777777777777777777777777777777777777777777777777777777
typedef struct PAC193X MEASUREMENTS {

ULONG AccumulatorCount; // ACC_COUNT register value

!/

unipolar or bipolar registers - section begin

ULONGLONG AccumulatorOutput [PAC_MAXIMUM CHANNELS] ;

// VPOWERn_ ACC registers values

USHORT VBus [PAC_MAXIMUM CHANNELS] ; // VBUSn register values

USHORT VSense [PAC_MAXIMUM CHANNELS] ; // VSENSEn registers values
USHORT VBusAvg [PAC_MAXIMUM CHANNELS] ; // VBUSn_AVG registers values
USHORT VSenseAvg [PAC_MAXIMUM CHANNELS]; // VSENSEn AVG registers values
ULONG VPower [PAC_MAXIMUM CHANNELS] ; // VPOWERn registers values

// CAUTION: If the bidirectional voltage and/or current is enabled for

// certain channels the binary format of the reported values is in
// 2's complement (the MSB is a sign bit).

// So, please make sure to cast the reported value to the necessary
// data type for the subsequent processing.

// REMARK: the driver already implements the workaround for the VPOWER_ACC
// and VPOWERN errata which affects the devices with Revision ID = 0x01
// unipolar or bipolar registers - section end

// software accumulators - section begin

// The driver accumulates in software accumulators the values reported by

// devices and clears the device accumulators in order to avoid the

// devices accumulators saturation

ULONGLONG SofwareAccumulatorCount; // software sample counter value

ULONGLONG SofwareAccumulator [PAC_MAXIMUM CHANNELS] ;

// Energy accumulator, as defined by EMI.

// If the channel is configured as bi-polar, only the

// positive energy increments are accumulated.

// The energy energy is reported in pico-watt-hours (pWh).

// Same values are also reported by
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// EMI_MEASUREMENT DATA.AbsoluteEnergy

LONGLONG SignedSoftwareAccumulator [PAC_MAXIMUM CHANNELS] ;
// Signed energy accumulator (MSB is sign bit).
// Both positive and negative energy values are accumulated.
// There is one bit resolution loss due to sign bit but
// this allows bipolar energy measurements.
// The energy energy is reported in pico-watt-hours (pWh).

// software accumulators - section end

PAC193X NEG PWR_REGISTER NegPowerLat; // NEG_PWR _IAT register value
PAC193X_ CTRL_REGISTER CtrlLat; // CTRL_LAT register value
PAC193X CHANNEL_DIS REGISTER ChannelDisLat; // CHANNEL DIS LAT register value

ULONGLONG Timestamp; // timestamp of the last measurements
// reported in multiples of 100ns.
// The timestamp is created by the driver
// by reading the system performance counter
// (high resolution timer, <lus)
// Same values are also reported by
// EMI_MEASUREMENT DATA.AbsoluteTime
}PAC193X_MEASUREMENTS, *PPAC193X MEASUREMENTS;

#define IOCTL_PAC193X GET MEASUREMENTS CTL_CODE (FILE DEVICE_ PAC193X,\
1933, \
METHOD_BUFFERED, \
FILE READ DATA)

L1717 7770777777777 77777777777 7777777777777777777777777777777777777777777777777
// IOCTL_PAC193X GET CHANNEL CFG
//
// Returns the content of the I2C/SMB and channel ON/OFF configuration registers:
// CHANNEL DIS, CHANNEL DIS ACT, CHANNEL DIS LAT
// - input buffer: none
// - output buffer: PAC193X GET CHANNEL CFG
L1717 777707777 7777777777777 77777777777777777777777777777777777777777777777777177
typedef struct PAC193X GET CHANNEL CFG {
PAC193X CHANNEL DIS REGISTER ConfigRegister;
// CHANNEL DIS register value
PAC193X CHANNEL DIS REGISTER ConfigAct; // CHANNEL DIS ACT register value
PAC193X CHANNEL DIS REGISTER ConfigLat; // CHANNEL DIS LAT register value
} PAC193X_ GET CHANNEL CFG, *PPAC193X GET_ CHANNEL_CFG;

#define TOCTI_PAC193X_ GET CHANNEI, CFG CTL_CODE (FILE_DEVICE_PAC193X,\
1934, \
METHOD BUFFERED, \
FILE_READ_ DATA)
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II7117777777777777777777777777777777777777777777777777777777777777777777777777
// IOCTL_PAC193X SET CHANNEL_ CFG

//
// Provides user limited control over some configuration bits from CHANNEL DIS
// register: CH1l, CH2, CH3 and CH4.

// Notes:

// - The driver ignores the requests to change the I2C/SMB configuration bits:
// TIMEOUT and BYTECOUNT, NOSKIP

// - The driver ignores the requests to change the pointer skip configuration
// bit: NOSKIP

// - The driver ignores the change values for those channels which has

// open EMI channels.

//

// - input buffer: PAC193X SET CHANNEL CFG
// - output buffer: none (zero bytes returned)
[1777177777777777777777777777777777777777777777777777777777777777777777177777777
typedef struct PAC193X GET SET CHANNEL CFG {

PAC193X CHANNEL DIS REGISTER ConfigRegister;
} PAC193X_ SET CHANNEL CFG, *PPAC193X SET CHANNEL_CFG;

#define IOCTL_PAC193X SET CHANNEL CFG CTL_CODE (FILE DEVICE PAC193X,\
1935, \
METHOD_ BUFFERED, \
FILE WRITE DATA)

LI1717070707777 7777777777777 777777777777777777777777777777777777777777777777777
// IOCTL_PAC193X GET NEG_ POWER

//

// Returns the content of the channel polarity configuration registers NEG_PWR,
// NEG PWR_ACT, NEG PWR LAT

// - input buffer: none

// - output buffer: PAC193X GET NEG POWER

L1717 17 0707777777 7777777777777777777777777777777777777777777777777777777777777
typedef struct PAC193X GET NEG POWER {

PAC193X NEG PWR REGISTER NegPowerRegister; // NEG_PWR register value
PAC193X NEG PWR REGISTER NegPowerAct; // NEG_PWR_ACT register value
PAC193X NEG PWR_REGISTER NegPowerLlat; // NEG_PWR LAT register value

} PAC193X_GET NEG POWER, *PPAC193X_GET NEG_ POWER;

#define IOCTL PAC193X GET NEG POWER CTL_CODE (FILE_DEVICE PAC193X,\
1936, \
METHOD BUFFERED, \
FILE READ DATA)
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L1117 7700 7777077707077 77777 7777777777 7777777777777777777777777777777777777777777
// IOCTL_PAC193X_ SET NEG POWER
//
// Provides user control over channel polarity configuration register: NEG PWR.
// Channel polarity is set to unipolar at the driver initialization but can be
// changed by the user at any moment, regardless the EMI status.
// - input buffer: PAC193X SET NEG_ POWER
// - output buffer: none (zero bytes returned)
L1177 1707 07777777 7777777777777777777777777777777777777777777777777777777777777
typedef struct PAC193X SET NEG POWER {

PAC193X NEG PWR REGISTER NegPowerRegister; // value to be written in

// NEG_PWR register

} PAC193X SET NEG POWER, *PPAC193X SET NEG POWER;

#define IOCTL_PAC193X SET NEG POWER CTL_CODE (FILE DEVICE_ PAC193X,\
1937, \
METHOD_BUFFERED, \
FILE WRITE DATA)

L1717 070707777 77777777777 77777777777777777777777777777777777777777777777777777
// IOCTL_PAC193X_ GET_ OVERFLOW
//
// Returns the status of the OVF bit from CTRL ACT and CTRL_LAT.
// Depending on the value of the input flag, this request can also clear
// (reset to 0) the OVF flag from CTRL register.
// - input buffer: PAC193X_ GET OVERFLOW
// - output buffer: PAC193X_GET_ OVERFLOW
L1117 077 0777707777777 07777 7777777777 7777777777777777777777777777777777777777777
typedef struct PAC193X GET OVERFLOW {
UCHAR OvfClear; // In: the user set nonzero value to request the driver
// to clear the OVF flag (in device CTRL register)

UCHAR OvfActual; // Out: the IOCTL_PAC193X_GET_OVERFLOW driver returns in
// the LSB the value of the OVF bit from CTRL_ACT

UCHAR OvfLatch; // Out: the IOCTL_PAC193X_ GET_OVERFLOW driver returns in
// the LSB the value of the OVF bit from CTRL_ACT
} PAC193X_GET_ OVERFLOW, *PPAC193X_GET OVERFLOW;

#define IOCTL_PAC193X GET OVERFLOW CTL_CODE (FILE DEVICE PAC193X,\
1938, \
METHOD BUFFERED, \
FILE READ DATA | FILE WRITE DATA)
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L1777 77777777777777777777777777777777777777777777777777777777777777777777777777
// IOCTL_PAC193X DATA REFRESH
//
// Performs the update of the software accumulators using the REFRESH V
// device command
// - input buffer: none
// - output buffer: none (zero bytes returned)
[1777717707777777777777777777777777777777777777777777777777777777777777777777777
#define IOCTL PAC193X DATA REFRESH CTL_CODE (FILE DEVICE PAC193X,\
1939, \
METHOD BUFFERED, \
FILE READ DATA)

L1717 17 070777777777 77777777777777777777777777777777777777777777777777777777777
// IOCTL_PAC193X DATA REFRESH RESET
//
// Performs the update of the software accumulators using the REFRESH device
// command. Depending on the value of the input flag, this request can also clear
// (reset to 0) the software accumulators for the channels without open EMI
// interfaces.
// - input buffer: PAC193X REFRESH FLAGS
// - output buffer: none (zero bytes returned)
L1717 17 070777777777 77777777777777777777777777777777777777777777777777777777777
#define PAC193X REFRESH FLAG RESET ACCUMULATORS (1 << 0)
typedef struct PAC193X REFRESH FLAGS {
ULONG Flags; // In: the user set the value of this field to
// PAC193X REFRESH FLAG RESET ACCUMULATORS (1) in order to
// request the driver to clear the software accumulators
// - SofwareAccumulatorCount
// - SofwareAccumulator [PAC_MAXIMUM CHANNELS]
// - SignedSoftwareAccumulator [PAC_MAXIMUM CHANNELS]
//
// CAUTION: SofwareAccumulator and SignedSoftwareAccumulator
// for the EMI channels are not reset

} PAC193X REFRESH FLAGS, *PPAC193X REFRESH FLAGS;

#define TOCTL_PAC193X DATA REFRESH RESET CTL_CODE (FILE_DEVICE_PAC193X,\
1940, \
METHOD BUFFERED, \
FILE_READ DATA | FILE_WRITE_DATA)

L1717 070707777 7777777777777 777777777777777777777777777777777777777777777777777
// IOCTL_ PAC193X DATA REFRESH RESET GLOBAL

//

// Performs a global update of the software accumulators for all the PAC193x

// devices in the system. Depending on the value of the input flag, this request
// can also clear (reset to 0) the software accumulators for the channels without

// open EMI interfaces.
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// - input buffer: PAC193X REFRESH_ FLAGS

// - output buffer: none (zero bytes returned)

//

// NOTE: because Windows SpbCx framework does not support the I2C general call

// address (0x00), the driver cannot implement this request using REFRESH_G

// device commands. Instead, the driver implements this request sending

// sequential REFRESH commands to all the devices in the system.

L1777 77707777777777777777777777777777777777777777777777777777777777777777777777

#define IOCTL_PAC193X_ DATA REFRESH RESET GLOBAL CTL_CODE (FILE DEVICE_ PAC193X,\
1941, \
METHOD_ BUFFERED, \
FILE_READ DATA)

L1717 0707777 7777777777777 77777777777777777777777777777777777777777777777777777
// IOCTL_PAC193X GET LAST SLOW_DATA
//
// Returns for all the channels all the data measurements sampled by the last
// SLOW signal HL transition (SLOW triggered "limited" refresh) caused by the
// system state transition to S0 from other non-powered state.
// - input buffer: none
// - output buffer: PAC193X_ LAST SLOW_DATA
L1117 0700 777707777077 77777 7777777777 7777777777777777777777777777777777777777777
typedef struct PAC193X LAST SLOW DATA

ULONG AccumulatorCount; // ACC_COUNT register value

// unipolar or bipolar registers - section begin
ULONGLONG ACCumulatorOutput[PAC_MAXIMUM_CHANNELS];
// VPOWERn ACC registers values

USHORT VBus [PAC_MAXIMUM CHANNELS] ; // VBUSn register values
USHORT VSense [PAC_MAXIMUM CHANNELS] ; // VSENSEn registers values
USHORT VBusAvg [PAC_MAXIMUM CHANNELS] ; // VBUSn_AVG registers values
USHORT VSenseAvg [PAC_MAXIMUM CHANNELS] ; // VBUSn AVG registers values
ULONG VPower [PAC_MAXIMUM CHANNELS] ; // VPOWERn registers values

// CAUTION: If the bidirectional voltage and/or current is enabled for

// certain channels the binary format of the reported values is in
// 2's complement (the MSB is a sign bit). So, please make sure
// to cast the reported value to the necessary data type for the
// subsequent processing.

//

// REMARK: the driver already implements the workaround for the VPOWER_ACC
// and VPOWERN errata which affects the devices with

// Revision ID = 0x01

// unipolar or bipolar registers - section end

PAC193X NEG PWR_REGISTER NegPowerLat; // NEG_PWR_LAT register value
PAC193X CTRL_ REGISTER CtrllLat; // CTRL_LAT register value
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PAC193X CHANNEL DIS REGISTER ChannelDisLat; // CHANNEL DIS LAT register value
}PAC193X LAST SLOW DATA, *PPAC193X LAST SLOW DATA;

#define TOCTL_PAC193X GET LAST SLOW DATA CTL_CODE (FILE_DEVICE_PAC193X,\
1942, \
METHOD BUFFERED, \
FILE_READ_ DATA)

[I77777707 77777777777 7777777777777777777777777777777777777777777777777777777777
// IOCTL_PAC193X GET SLOW
//
// Returns the value of the SLOW register.
// Note: the configuration of the SLOW register is controlled exclusively
// by the driver.
// - input buffer: none
// - output buffer: PAC193X GET SLOW
[1777177177777777777777777777777777777777777777777777777777777777777777777777177
typedef struct PAC193X GET SLOW {
PAC193X SLOW REGISTER SlowRegister; // SLOW register value
} PAC193X GET SLOW, *PPAC193X GET SLOW;

#define TOCTI_PAC193X_GET SLOW CTL_CODE (FILE_DEVICE_PAC193X,\
1943, \
METHOD BUFFERED, \
FILE_READ_ DATA)
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