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J/777777777777777777777777777777777777777777777777777777777777777777777777777777 77

// (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.
//

/7 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.

L1070 770 7770770777007 7077777777707 7777777777777 7777777777777 77777777777777777
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#pragma once

[171777777777777777777777

// DEVICE CONSTANTS //

[1177 70077777 77777777777

#define PAC_MAXIMUM_CHANNELS 4
JI177770 7777777777 77777777777777717777
// DEVICE REGISTER VALUE CONSTANTS //
JI177700 7777770777 7777777777777777777

#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

L1777 77777707077777777777777
// DEVICE REGISTER ADDRESSES //
[777777077777777777777777777777

//

// Main control registers

//

#define PAC_REGISTER_REFRESH 0x00

#define PAC_REGISTER_CONTROL 0x01

//

// Measurement registers

//

#define PAC_REGISTER_ACC_COUNT 0x02
#define PAC_REGISTER_CHI1_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_VSENSEL 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 PAC_REGISTER_VSENSE3_AVG
#define PAC_REGISTER_VSENSE4_AVG

#define PAC_REGISTER_VPOWER1

#define PAC_REGISTER_VPOWER?2

#define PAC_REGISTER_VPOWER3

#define PAC_REGISTER_VPOWER4

//

// Various other control registers

//

#define PAC_REGISTER_CHANNEL_DIS

#define PAC_REGISTER_NEG_PWR

#define PAC_REGISTER_REFRESH_G

#define PAC_REGISTER_REFRESH_V

#define PAC_REGISTER_SLOW

#define PAC_REGISTER_CTRL_ACT

#define PAC_REGISTER_CHANNEL_DIS_ACT

#define PAC_REGISTER_NEG_PWR_ACT

#define PAC_REGISTER_CTRL_LAT

#define PAC_REGISTER_CHANNEL_DIS_LAT

#define PAC_REGISTER_NEG_PWR_LAT

//

// Chip IDs

//

#define PAC_REGISTER_PRODUCT_ID

#define PAC_REGISTER_MANUFACTURER_ID

#define PAC_REGISTER_CHIP_REVISION

J117777 07777777777 777777777777777

// DEVICE REGISTER DEFINITIONS //

J1170770 7777777077777 7777777777777

#pragma push (pack:1)

typedef struct _PAC193X_CTRL_REGISTER {
UCHAR Overflow : 1;
UCHAR OverflowAlert ;

UCHAR AlertConversion ;

UCHAR SingleShotMode

UCHAR Sleep

UCHAR SampleRateNormalMode : 2;

1
1
UCHAR AlertPin : 1
1
1

7

} PAC193X_CTRL_REGISTER, *PPAC193X CTRL_REGISTER;
typedef struct _PAC193X_CHANNEL_DIS_ACT_REGISTER ({

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

7

1
1
UCHAR Timeout : 1;
1
1

7

0x15
0x16

0x17
0x18
0x19
0x1A

0x1cC
0x1D
0x1E
0x1F
0x20
0x21
0x22
0x23
0x24
0x25
0x26

0xFD
0XFE
O0XFF
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UCHAR Channel20ff
UCHAR ChannellOff

1;
1;
} PAC193X_CHANNEL_DIS_REGISTER,

*PPAC193X_CHANNEL_DIS_REGISTER;

typedef struct _PAC193X_NEG_PWR_REGISTER {

UCHAR
UCHAR
UCHAR
UCHAR
UCHAR
UCHAR
UCHAR
UCHAR

Channel4BIDV
Channel3BIDV
Channel2BIDV
ChannellBIDV
Channel4BIDI
Channel3BIDI
Channel2BIDI
ChannellBIDI

} PAC193X_NEG_PWR_REGISTER,

1;
;
;
;
;
;

’

R Y e =

l

*PPAC193X_NEG_PWR_REGISTER;

typedef struct _PAC193X SLOW_REGISTER {

UCHAR
UCHAR
UCHAR
UCHAR
UCHAR
UCHAR
UCHAR
UCHAR
} PAC193X

PowerOnReset
RefreshvVFall
RefreshFall
RefreshVRise
RefreshRise
SlowHighLow
SlowLowHigh
Slow
SLOW_REGISTER,

#pragma pop (pack)

1;

i
7

1
1
1;
1;
1,
1
1

7

i
i

*PPAC193X_SLOW_REGISTER;
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B.3 PAC193X_INTF.H3L3C 4
J/77777777777777777777777777777777777777777777777777777777777777777777777777777777

// (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 (S) :

// OSR Open Systems Resources, Inc.

// Microchip Technology, Inc.

J117077 0777777777777 7707777777777 7777777777777777777777777777777777777777777777
#pragma once
#include <initguid.h>
#include <emi.h>
// {4166FE9F-A865-4314-8942-7C12ABA290F6}
// Identifies the control (non-EMI) portion of the interface
//
#define GUID_PAC193X CONTROL_INTERFACE_STR L"{4166FE9F-A865-4314-8942-7C12ABA290F6}"
DEFINE_GUID(GUID_PAC193X_CONTROL_INTERFACE,
0x4166fe9f, 0xa865, 0x4314, 0x89, 0x42, 0x7c, 0xl1l2, Oxab, Oxa2, 0x90, O0xf6);
//
// Register definitions
//
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#include "PAC193x HW.h"
#define FILE_DEVICE_PAC193X 0x913E

L1077 777777777777 7077777 7777777777 77777777777777777777777777777777777777777

// 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

L1177 0777777777777 7707777777777 7777777777777777777777777777777777777777777777

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)

[107077 0777777777777 7707777777777 7777777777777777777777777777777777777777777777
// TIOCTL_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
J1177777 707777777777 7777777777777777777777777777777777777777777777777777777777
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 wvalue

// 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)

J117777 0777777777777 7777777777777777777777777777777777777777777777777777777777
// IOCTL_PAC193X_GET_CTRL

//

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

// - input buffer: none

// - output buffer: PAC193X GET_CTRL

J117777 0777777777777 7777777777777777777777777777777777777777777777777777777777
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)

J117777777777 777777777777 777777777777777777777777777777777777777777777777777777
// 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)
J117077 0777777777777 777777777777 7777777777777777777777777777777777777777777777
typedef struct _PAC193X SET_CTRL {

PAC193X_CTRL_REGISTER ControlRegister; // value to be written in

// CTRL register

} PAC193X_SET_CTRL, *PPAC193X_SET CTRL;
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#define IOCTL_PAC193X_SET CTRL CTL_CODE (FILE_DEVICE_PAC193X, \
1932,\
METHOD_BUFFERED, \
FILE_WRITE_DATA)

J1177777 707777777777 7777777777777777777777777777777777777777777777777777777777
// 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)
J117077 0777777777777 777777777777 7777777777777777777777777777777777777777777777
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_LAT 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)

L1770 7707 770777777707 7777777777777777777777777777777777777777777777777777777777
// 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
L1177 0777777777777 7707777777777 7777777777777777777777777777777777777777777777
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 IOCTL_PAC193X_GET_CHANNEL_CFG CTL_CODE (FILE_DEVICE_PAC193X, \
1934,\
METHOD_BUFFERED, \
FILE_READ_DATA)
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L1170 0777777777777 7707777777777 7777777777777777777777777777777777777777777777
// TIOCTL_PAC193X_SET_CHANNEL_CFG

//

// Provides user limited control over some configuration bits from CHANNEL_DIS

// register: CH1, 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)
[117077 7777777070777 777777777777 77777777777777777777777777777777777777777777777
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)

[1177777 707777777777 77777777777777777777777777777777777777777777777777777777777
// 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

J1177700 7777777777777 0777777777777 77777 777777777777 7777777777777777777777777777
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 NegPowerLat; // NEG_PWR_LAT register wvalue

} 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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J117777 7777777770777 77777777777777777777777777777777777777777777777777777777777
// 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)
[1170777 7777777770777 77777777777777777777777777777777777777777777777777777777777
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)

L1770 7707 770777777707 77777777777777777777777777777777777777777777777777777777777
// IOCTL_PAC1l93X_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
J117777 7777777770777 77777777777777777777777777777777777777777777777777777777777
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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J1077700 7777777770777 70777 777777777 777777777777777777777777777777777777777777777

// 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)

[117077 7777777770777 777777777777 77777777777777777777777777777777777777777777777

#define IOCTL_PAC193X_DATA_REFRESH CTL_CODE (FILE_DEVICE_PAC193X,\
1939,\
METHOD_BUFFERED, \
FILE_READ_DATA)

[117770 7777777770777 7777777777777 777777777777777777777777777777777777777777777
// 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)
[1177700 777777770777 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]
/7
// CAUTION: SofwareAccumulator and SignedSoftwareAccumulator
// for the EMI channels are not reset
} PAC193X_REFRESH_FLAGS, *PPAC193X_REFRESH_FLAGS;

#define IOCTL_PAC193X_DATA_REFRESH_RESET CTIL_CODE (FILE_DEVICE_PAC193X,\
1940, \
METHOD_BUFFERED, \
FILE_READ_DATA | FILE_WRITE_DATA)

J1177777 707777777777 77777777777777777777777777777777777777777777777777777777777
// 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.

[1770770777707777 77077777777 7777777777777777777777777777777777777777777777777777

#define IOCTL_PAC193X_DATA_REFRESH_RESET GLOBAL CTL_CODE (FILE_DEVICE_PAC193X,\
1941,\
METHOD_BUFFERED, \
FILE_READ_DATA)

S17707707 77777777777 77777777777777777777777777777777777777777777777777777777777
// 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
J117777 7777777777777 77777777777777777777777777777777777777777777777777777777777
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 wvalues

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
/7 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 wvalue
PAC193X_CTRL_REGISTER CtrlLat; // 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 IOCTL_PAC193X_GET LAST SLOW_DATA CTL_CODE (FILE_DEVICE_PAC193X,\
1942\
METHOD_BUFFERED, \
FILE_READ_DATA)

[1177777 777777777777 77777777777777777777777777777777777777777777777777777777777
// 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
[1177777 7777777770777 77777777777777777777777777777777777777777777777777777777777
typedef struct _PAC193X_GET_SLOW ({
PAC193X_SLOW_REGISTER SlowRegister; // SLOW register value
} PAC193X_GET_SLOW, *PPAC193X_GET_SLOW;

#define IOCTL_PAC193X_GET_SLOW CTL_CODE (FILE_DEVICE_PAC193X,\
1943\
METHOD_BUFFERED, \
FILE_READ_DATA)
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